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PREFACE 

Geothermal energy  ( t h e  n a t u r a l  heat  energy  of t h e  ear th)  
is r e c e i v i n g  nat ionwide a t t e n t i o n .  I n c r e a s i n g  involvement 
of many par t ies  i n  t h e  e x p l o r a t i o n  for and development of 
t h i s  energy  s o u r c e  h a s  been accelerated by f o u r  factors: 

1. E c o l o g i c a l l y ,  geothermal  energy  appears t o  be a 
bet ter  a l t e r n a t i v e  t h a n  other methods of power 
g e n e r a t i o n  such  as n u c l e a r ,  foss i l  f u e l  or hydro- 
e lectr ic .  

2. Economically,  it competes f a v o r a b l y  w i t h  hydro- 
e lectr ic  and f o s s i l  f u e l  power g e n e r a t i o n  and may be 
less expens ive  t h a n  n u c l e a r  methods. 

3. Enormous r e s e r v e s  of geothermal  r e s o u r c e s  have been 
i d e n t i f i e d  and c a n  be developed i f  t h e  e f for t  is 
made t o  u t i l i z e  them. 

4 .  E f f i c i e n t  use  o f  a l l  energy  s o u r c e s  is recognized  as  
n e c e s s a r y  i f  p r e s e n t  energy  s h o r t a g e s  are to  be 
a l l e v i a t e d  and f u t u r e  s h o r t a g e s  avoided.  

Pub l i shed  in fo rma t ion  on t h e  geothermal  p o t e n t i a l  i n  
Idaho c o n s i s t s  mos t ly  of numerous reports t h a t  b r i e f l y  
describe or mention thermal water o c c u r r e n c e s  i n  p a r t i c u l a r  
areas or r e g i o n s  of t h e  s ta te .  Seven p u b l i s h e d  reports 
( S t e a r n s  and others,  1937; Waring, 1956; Ross, 1971;  N i c h o l s  
and others, 1972;  Warner, 1972 and 1975; Young and M i t c h e l l ,  
1973) have been w r i t t e n  on Idaho ' s  geothermal p o t e n t i a l  on  a 
statewide basis.  Three  of t h e  reports are mainly com- 
p i l a t i o n s  of p r e - e x i s t i n g  data collected by v a r i o u s  i n v e s t i -  
gators o v e r  a n  ex tended  t i m e  i n t e r v a l  of approximate ly  50 t o  
60  y e a r s .  Waring (1965, p. 26-31) e s s e n t i a l l y  upda te s  t h e  
data of S t e a r n s  and others (19738 p. 136-151). Godwin and 
others (1971)  c lass i f ied approximate ly  6,075,000 hectares 
(15 m i l l i o n  acres) of l a n d  i n  Idaho as  be ing  p r o s p e c t i v e l y  
v a l u a b l e  for  geothermal  e x p l o r a t i o n .  Ross (1971) p u b l i s h e d  
geologic and chemica l  i n fo rma t ion  on a b o u t  380 the rma l  water 
o c c u r r e n c e s ,  and p r e s e n t e d  b r i e f  e v a l u a t i o n s  of t h e  geother- 
m a l  p o t e n t i a l  of d i f f e r e n t  r e g i o n s  of t h e  s ta te .  Nichols  * 

and others (1972) i d e n t i f i e d  nonpower u s e s  and t h e  economic 
impact of these u s e s  on Idaho. Warner (1972 and 1975) dea l t  
w i t h  Idaho ' s  geothermal  p o t e n t i a l  based on  i t s  r e g i o n a l  
g e o l o g i c  s e t t i n g .  O t h e r  reports deal w i t h  l o c a l i z e d  areas. 
Young and Whitehead (1975a, 1975b) wrote on t h e  geothermal  
p o t e n t i a l  of t h e  Bruneau-Grand V i e w  and Weiser areas. 
Mi tche l l  (1976a, 1976b, 1976c) pub l i shed  in fo rma t ion  on t h e  
n o r t h e r n  Cache Val ley ,  Blacktoot, and C a m a s  Prair ie  areas. b *  
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Wilson and others (1976) r e p o r t e d  on geothermal i n v e s t i g a -  
t i o n s  o f  t h e  Cascade, Idaho, area. Mink and Graham (1977) 
r e p o r t e d  o n  t h e  geothermal  p o t e n t i a l  of t h e  w e s t  B o i s e  area. 
I n  a d d i t i o n  t o  t h e  above publ i shed  r e p o r t s ,  t h e r e  are seven 
unpubl ished o p e n - f i l e  r e p o r t s  prepared  by t h e  U.S .  Geologi- 
c a l  Survey (USFS) t h a t  are l i s t e d  i n '  t h e  selected 
r e f e r e n c e s .  These are a v a i l a b l e  for p u b l i c  review. 

I n  Idaho, t h e  p e c t s  f o r  e a r l y  development of 
geothermal  energy  as a n  energy source appear  e x c e l l e n t .  The 
r e g i o n a l  g e o l o g i c  s e t t i n g  appea r s  f avorab le  for  t h e  
e x i s t e n c e  of l a r g e  geothermal f i e l d s ,  a l though l i t t l e  is 
known of t h e  f u l l  p o t e n t i a l  o f  t h i s  resource. A g r e a t  deal 
more must be l ea rned  of  geothermal occurrence  and u t i l -  
i z a t i o n .  The Idaho Department of Water Resources ( I D W R )  
i n i t i a t e d  a s tudy  of geothermal p o t e n t i a l  t o  g e n e r a t e  
i n t e r e s t  i n  development of t h e  resources and t o  p r o p e r l y  
perform t h e  depa r tmen t ' s  r e g u l a t o r y  f u n c t i o n  (Water In fo r -  
mat ion B u l l e t i n  N o .  30. Par t  1, Young and Mi tche l l ,  1973) .  
The s t u d y ,  prepared  j o i n t l y  w i t h  t h e  USGS,  located 25 areas 
i n  Idaho where i n d i c a t i o n s  of p o t e n t i a l  power development 
u t i l i z i n g  geothermal  energy were found. Par t s  2 ,  3, and 4 
of Water Informat ion  B u l l e t i n  N o .  30, prepared  by t h e  USGS, 
s t u d i e d  areas i n  s o u t h w e s t  Idaho. Par t s  5 ,  6 ,  and 7, 
prepa red  by t h e  IDWR, s t u d i e d  areas i n  s o u t h - c e n t r a l  and 
s o u t h e a s t e r n  Idaho. Pa r t  8 ,  prepared  j o i n t l y  by t h e  IDWR 
and t h e  Southern Methodist  Un ive r s i ty ,  describes t h e  heat 
f low regime i n  and around t h e  Snake River  P la in .  

There are four  o b j e c t i v e s  common to each of t h e  s t u d i e s :  
(1) t o  encourage t h e  development of t h e  resource through 
p u b l i c  knowledge of its occurrence ,  characterist ics,  o r i g i n ,  
and p r o p e r t i e s ;  ( 2 )  t o  develop t h e  e x p e r t i s e  w i t h i n  t h e  IDWR 
t o  p r o p e r l y  perform i ts  f u n c t i o n  of r e g u l a t i o n  of  t h e  
resource; ( 3 )  t o  p r o t e c t  t h e  ground and s u r f a c e  waters of 
t h e  s ta te  from deleter ious effects t h a t  m i g h t  ' be brought  
about  by l a r g e - s c a l e  geothermal development e f for t s  by 
p u b l i c  or p r i v a t e  p a r t i e s ;  ( 4 )  to  protect t h e  geothermal  
resource from waste and mismanagement because of lack of  
knowledge of i ts  occurrence ,  haracter is t ics ,  and prop- 
ert ies.  

T h i s  s tudy  ( P a r t  9 of Water Informat ion  B u l l e t i n  
N o .  30), prepared  by IDWR, summarizes a p a r t  of t h e  e f fo r t  
t o  o b t a i n  a d d i t i o n a l  data on t h e  p r o p e r t i e s ,  o r i g i n ,  occur- 
r ence ,  and characteristics of t h i s  resource i n  Idaho. I t  
c o n t a i n s  in fo rma t ion  on  899 t h e r m a l  water occurrences wi th  
s u r f a c e  t empera tu res  o f  20% or h ighe r  from both  s p r i n g s  and 
w e l l s .  Chemical  a n a l y s e s  of 357 o f  t h e  899 to ta l  thermal  
water s i tes  are a lso conta ined  h e r e i n ,  as w e l l  as p r e v i o u s l y  
pub l i shed  and unpubl ished geophys ica l ,  g e o l o g i c a l  and hydro- 
l o g i c a l  in format ion .  
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L) 
T h i r t y - s i x  of t h e  4 4  c o u n t i e s  i n  Idaho are d i s c u s s e d  i n  

separate chapters of t h i s  report. The e i g h t  c o u n t i e s  n o t  
d i s c u s s e d  i n  t h e  report c o n t a i n  no known geothermal  water 
d i s c h a r g e s  and l i t t l e  is known of t h e i r  geothermal  
p o t e n t i a l .  S i x  of t h e  e i g h t  c o u n t i e s  n o t  d i s c u s s e d  are i n  
n o r t h e r n  Idaho: Bonner, Boundary, Kootenai,  Benewah, 
Clearwater and L e w i s  c o u n t i e s .  The o t h e r  t w o  (L inco ln  and 
Minidoka c o u n t i e s )  are w i t h i n  t h e  e a s t e r n  Snake River  P l a i n  
a q u i f e r ,  which may mask deep thermal anomal ies  i n  these 
c o u n t i e s .  
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ABSTRACT 

There are 899 thermal  water occurrences known i n  Idaho, 
i n c l u d i n g  258 s p r i n g s  and 641 w e l l s  having tempera tures  
ranging  from 20 t o  93OC. Fif ty-one c i t i es  or towns i n  Idaho 
c o n t a i n i n g  30 p e r c e n t  of  t h e  s ta te ' s  popu la t ion  are w i t h i n  5 
km of  known geothermal s p r i n g s  or wells. These inc lude  
s e v e r a l  of Idaho ' s  major c i t ies  such as Lewis ton ,  Caldwell ,  
Nampa,. Boise, Twin Fal ls ,  Poctello,' and Idaho Falls. 

F o u r t e e n  s i tes  appear  t o  have subsu r face  tempera tures  of  
1 4 0 O C  o r  h i g h e r  accord ing  t o  t h e  s e v e r a l  chemical  geother -  
mometers a p p l i e d  t o  thermal  water d i scha rges .  These  inc lude  
Weiser, Big Creek, White L i c k s ,  Vulcan, Roystone, Bonne- 
v i l l e ,  Crane Creek, Cove Creek, Ind ian  Creek, and Deer Creek 
h o t  s p r i n g s ,  and t h e  R a f t  River ,  P re s ton ,  and Magic Reser- 
v o i r  areas. These s i t e s  could be i n d u s t r i a l  sites, b u t  
s e v e r a l  are i n  remote areas away from major t r a n s p o r t a t i o n  
and, t h e r e f o r e ,  would probably be best  u t i l i z e d  f o r  electri-  
ca l  power g e n e r a t i o n  us ing  t h e  b i n a r y  c y c l e  or Magma Max 
p r o c e s s  . 

P r e s e n t  u s e s  range from space h e a t i n g  t o  power 
g e n e r a t i o n .  S i x  areas are known where commercial greenhouse 
o p e r a t i o n s  are conducted f o r  growing c u t  and p o t t e d  f lowers  
and vege tab le s .  Space h e a t i n g  is s u b s t a n t i a l  i n  on ly  t w o  
places (Boise and Ketchum) a l though numerous i n d i v i d u a l s  
scattered throughout  t h e ,  s t a t e  make use of thermal  water f o r  
space  h e a t i n g  and p r i v a t e  swimming f a c i l i t i e s .  There are 22 
o p e r a t i n g  resorts us ing  thermal water and t w o  commercial 
warm-water f i s h - r e a r i n g  o p e r a t i o n s .  

The geothermal  p o t e n t i a l  i n  Idaho's f u t u r e  can  be m o s t  
b e n e f i c i a l ,  p rov id ing  the  resource is u t i l i z e d  i n  a n  
envi ronmenta l  and economical manner. While some thermal 
waters are be ing  used t o  t h e i r  maximum, most heat is 
d i s s i p a t e d  through i r r i g a t i o n  p r a c t i c e s  or is d i scha rged  
unused . 

I t  appea r s  t h a t  t h e  g r  for r a p i d  on- l ine  
i n d u s t r i a l  p r o c e s s  h e a t  is t h e  Boise, Nampa-Caldwell, 
Pocatello, and Weiser areas w geothermal  d i s c h a r g e s , f r o m  
s e v e r a l  w e l l s  are known. E x i s t i n g  , i n d u s t r y  i n  t h e s e  areas 
could  p o s s i b l y  be induced to  r e t r o f i t  t o  geothermal  p r o c e s s  
or  space h e a t  i f  s u f f i c i e n t  tempera tures  and flow rates c a n  
be found. 

- 
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GENERAL INTRODUCTION 

PURPOSE AND SCOPE 

T h i s  report was p repa red  i n  response  t o  t h e  many re- 
q u e s t s  from Idaho's c i t i z e n s  and i n d u s t r i e s  for a u t h o r i t a -  
t i v e  in fo rma t ion  p e r t a i n i n g  t o  t h e  s ta te ' s  geothermal  re- 
s o u r c e s .  The report p r i m a r i l y  o u t l i n e s  t h e  characterist ics,  
o c c u r r e n c e s ,  and u s e s  ( p r e s e n t  and p o t e n t i a l )  of l o w  t e m -  
p e r a t u r e  (<15OoC) t he rma l  waters, w i t h  minor emphasis  on 
h i g h  tempera ture  ( >150°C) waters. The in fo rma t ion  p r e s e n t e d  
i n  t h i s  report is des igned  t o  expand t h e  IDWR data bank, 
e n a b l i n g  t h e  IDWR t o  better s e r v e  t h e  p u b l i c  and p r i v a t e  
sector w h i l e  enhancing  t h e  depa r tmen t ' s  r e g u l a t o r y  
r e spons iveness .  I n  a d d i t i o n ,  computer ized w e l l  and s p r i n g  
data were s u p p l i e d  t o  t h e  N a t i o n a l  Oceanic  and Atmospheric 
A d m i n i s t r a t i o n  for t h e  development of t h e  f i r s t  s ta te  
geothermal  map (P la te  1 i n  pocket) and t o  t h e  U . S .  Geo- 
l o g i c a l  Survey for supplementing t h e  geotherm data  bank. 

The g e n e r a l  o b j e c t i v e s  of t h e  s t u d y  and r e p o r t  are as  
follows: (1) describe, i n  a s i n g l e  r e f e r e n c e ,  t h e  thermal  
water chemis t ry  and q u a l i t y  from e x i s t i n g  and newly a c q u i r e d  
data on thermal  s p r i n g s  and w e l l s ;  ( 2 )  e v a l u a t e  t h e  state- 
wide geothermal  p o t e n t i a l  from t h e  s t a n d p o i n t  of d i r ec t  heat 
a p p l i c a t i o n ;  ( 3 )  p i n p o i n t  s p e c i f i c  areas and g e n e r a l  u s e s  
for  direct  h e a t  a p p l i c a t i o n ;  ( 4 )  prov ide  basic data on l o w  
temperature r e s o u r c e s  for p o t e n t i a l  u s e s ;  (5) g i v e  
recommendations a b o u t  areas of t h e  s t a t e  t h a t  cou ld  r e c e i v e  
l a r g e  b e n e f i t s  from detailed s t u d y .  

Most l o c a t i o n s  were f i e l d  checked t o  conf i rm t h e  
reported thermal  discharge. S e v e r a l  o c c u r r e n c e s  r e p o r t e d  i n  
other p u b l i c a t i o n s  were looked for b u t  n o t  found. These  are 
n o t  i nc luded  i n  t h i s  report. O t h e r s  i n  remote areas were 
n o t  f i e l d  checked b u t  are inc luded  and labeled " n o t  f i e l d  
checked'' i n  t h e  basic data  tables  i n  t h e  appendix.  

WELL- AND SPRING-NUMBERING SYSTEM 

The numbering system used by t h e  IDWR and t h e  USGS i n  
Idaho i n d i c a t e s  t h e  l o c a t i o n  of wells or s p r i n g s  w i t h i n  t h e  
o f f i c i a l  r e c t a n g u l a r  s u b d i v i s i o n  of t h e  p u b l i c  l a n d s ,  w i t h  
r e f e r e n c e  t o  t h e  B o i s e  base l i n e  and mer id ian .  The f irst  
t w o  segments of t h e  number d e s i g n a t e  t h e  township and range.  
The t h i r d  segment g i v e s  t h e  s e c t i o n  number, followed by 
three l e t t e r s  and a numeral, which i n d i c a t e  t h e  q u a r t e r  
s e c t i o n ,  t h e  40-acre t ract ,  t h e  10-acre t ract ,  and t h e  
se r ia l  number of t h e  w e l l  w i t h i n  t h e  t rac t ,  r e s p e c t i v e l y .  
Q u a r t e r  s e c t i o n s  are lettered a ,  b, c#  and d i n  a counter -  
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clockwise order from the northeast quarter of each section 
(figure 1). Within the quarter sections, 40-acre and 
10-acre tracts are lettered in the same manner. Well 
lS-17E-23aabl is in the NW1/4 NE1/4 NE1/4 of Section 23, 
T.l S, R.17 E, and was the first well inventoried in that 
tract. Springs are designated by the letter "S" following 
the last numeral; for example, lS-13E-34bcblS. 

USE OF METRIC UNITS 

LJ 

The metric or International System (SI) of units are 
used in this report to present water chemistry and most 
other data. Concentrations of chemical substances dissolved 
in the water are given in milligrams per liter (mg/l) rather 
than in parts per million (ppm) as in some previous Water 
Information Bulletins. Numerical values for chemical con- 
centrations are essentially equal, whether reported in mg/l 
or ppm for the range of values reported in this report. 
Water temperatures are given in degrees Celsius (OC). 
Figure 2 shows the relation between degrees Celsius and 
degrees Fahrenheit. 

ar measurements (inches, feet, miles) are given in 
their corresponding metric units (millimeters, meters, kilo- 
meters). Weight and volume measurements are also given in 
their corresponding metric units. Area measurements are 
also listed in SI units. Table 1 gives conversion factors 
for these units.- 

TABLE 1 
ENGLISH METRIC CONVERSION FACTORS 

To Convert f r o m  To Multiply by 

acres hectares 0.405 
inches centimeters 2.540 
feet meters 0 305 
yards meters 0.914 
m i l e s  kilometers 1 0609 
sq. miles  2.589 
gal lons 3.785 
ounces 28 349 

2.471 , hectares 
pounds 0 0454 
tons (short) 0 907 
centimeter s inches 0. 394 

feet 3.281 
yards 1 0094 

kilometer s miles 0.621 
sq. kilometers -sq. miles  0.386 
liters gallons 0 0264 

ounces 0 035 gr- 
k i l o  grams pounds 2.205 

4 J  tons (metric) tons (short)  1.102 
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FIGURE 1. Diagram showing the well- and spring-numbering 
system for Idaho, (Using well lS-17E-23aabl.), 
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CHEMICAL GEOTHERMOMETERS 

I n  t h i s  r e p o r t ,  t h e  geothermal p o t e n t i a l  of v a r i o u s  
areas i n  Idaho has  been e v a l u a t e d  from f i v e  factors,  in- 
c l u d  ing  s e v e r a l  chemical  geothermometers, water tempera ture  
a t  surface, geology, geophys ica l ,  and hydrology. A s  t h e  
chemical  geothermometers are o r i g i n a l  i n t e r p r e t a t i o n s ,  t hey  
are discussed t o  c l a r i f y  t h e i r  meaning. Much of t h e  
geology,  geophysics  and hydrology is from pub l i shed  r e p o r t s  
and is n o t  d i scussed  here. 

P re l imina ry  e v a l u a t i o n s  of geothermal systems are be ing  
s u c c e s s f u l l y  conducted us ing  chemical geothermometers . I n  
t h e  R a f t  River  Va l l ey  of s o u t h e a s t e r n  Idaho, t h e  r e l i a b i l i t y  
of  t h e s e  chemical geothermometers has  been tested by deep 
d r i l l i n g .  The q u a r t z  and sodium-potassium-calcium (Na-K- \ 

C a )  estimated a q u i f e r  tempera tures  (Young and M i t c h e l l ,  
1973) and s i l i c a  mixing model c a l c u l a t i o n s  (Young and 
Mi tche l l ,  1973 ,  unpubl ished da ta )  agreed  very c l o s e l y  
( w i t h i n  10°C)  w i t h  t empera tures  found i n  dep th  (Kunze, 
1975) .  Th i s  proven r e l i a b i l i t y  i n  t h e  R a f t  River  Va l l ey  
g i v e s  some measure of confidence i n  app ly ing  t h e  same 
methods t o  other s i m i l a r  areas of t h e  s ta te .  

The degree  of r e l i a n c e  t o  be p l aced  on a chemical geo- 
thermometer depends on many f a c t o r s .  The basic assumption 
is t h a t  t h e  chemical character of t h e  water ob ta ined  by t e m -  
p e r a t u r e  dependent e q u i l i b r i u m  r e a c t i o n s  i n  t h e  thermal 
a q u i f e r  is conserved from t h e  t i m e  t h e  water l e a v e s  the  
aquifer  u n t i l  it reaches t h e  s u r f a c e .  The c o n c e n t r a t i o n  of  
c e r t a i n  chemical c o n s t i t u e n t s  d i s s o l v e d  i n  t h e  the rma l  
waters can,  therefore, be used t o  estimate a q u i f e r  
tempera tures .  

A q u i f e r  t empera tures ,  calculated from t h e  q u a r t z ,  
Na-K-Ca chemical  geothermometers and mixing models as w e l l  
a s  t h e  atomic r a t io s  of selected e lements  found i n  t h e  ther -  
m a l  waters of  Idaho, are g iven  i n  basic data table 2 i n  t h e  
appendi  x . These were calculated from v a l u e s  of con- 
c e n t r a t i o n  found i n  basic data table 1. 

I n  basic data  table 2 ,  there a r e  1 0  columns which repre-  
s e n t  a q u i f e r  tempera tures .  'These 1 0  columns of basic data 
table 2 were d e r i v e d  us ing  d i f f e r e n t  assumptions as to  phys- 
i ca l  c o n t r o l s  governing d i s s o l v e d  chemical  c o n s t i t u e n t s  i n  
thermal  water. I n  most cases, it appears  t h a t  t h e  chalced- 
ony (column T4)  or Na-K-Ca (column T5) chemical  geother -  
morrieters may be t h e  most accurate for thermal  water i n  
Idaho. However, i n  many cases these d i f f e r  by as much as 
20-3OOC. Chalcedony g e n e r a l l y  estimates tempera tures  
somewhat h i g h e r  t h a n  Na-K-Ca, p a r t i c u l a r l y  f o r  h igh  pH 
waters i s s u i n g  from g r a n i t i c  t e r r a i n s .  I t  is n o t  p r e s e n t l y  
known which is closest to  t h e  actual  aqui fe r  temperature .  
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However, as d r i l l i n g  h a s  confirmed t h e  r e l i a b i l i t y  of 
Na-K-Ca i n  R a f t  R ive r  V a l l e y  i n  Cassia County and f o r  o t h e r  
r e a s o n s ,  t h e  a u t h o r s  have more conf idence  s t a t i n g  t h a t  
Na-K-Ca may be t h e  more a c c u r a t e ,  I n  any case, best corre- 
l a t i o n  is o b t a i n e d  g e n e r a l l y  between Na-K-Ca and chalcedony 
chemica l  geothermometers.  I n  s e v e r a l  areas where h i g h  water 
t e m p e r a t u r e s  a t  t h e  s u r f a c e  065OC) have been measured, good 
ag ree%en t  between q u a r t z  and Na-K-Ca chemical  geother -  
mometers i n d i c a t e s  temperatures may be h i g h  enough for  w e t  
steam or b i n a r y  c y c l e  power gene ra t ion .  

PRESENT AND POTENTIAL GEOTHERMAL USE I N  IDAHO 

Geothermal energy  h a s  been used i n  Idaho for  a long  
t i m e .  F igu re  3 is a map of Idaho showing l o c a t i o n s  and 
c u r r e n t  u s e s  o f  geothermal  energy  i n  t h e  s ta te .  Uses have 
been made rang ing  from e lec t r ica l  g e n e r a t i o n  u s i n g  p e l t o n  
wheels t o  c a t f i s h  farming. P r e s e n t  u s e s  of geothermal 
ene rgy  are t a b u l a t e d  i n  table 2 (modi f ied  from Nicho l s ,  e t .  
a l . ,  1972) .  

Geothermal ene rgy  has  been used for space h e a t i n g  i n  
Boise s i n c e  1893 and i n  Ketchum. C u r r e n t l y  s e v e r a l  
g reenhouse  o p e r a t i o n s  are conducted n e a r  Boise f o r  f r e s h  and 
c u t  flowers. O t h e r  greenhouse o p e r a t i o n s  u s i n g  geothermal  
ene rgy  are located a t  Weber, Grand V i e w ,  White A r r o w  Ranch 
n e a r  B l i s s ,  Banbury H o t  S p r i n g s  area i n  t h e  Hagerman V a l l e y ,  
and on t h e  South  Fork P a y e t t e  R i v e r  and a t  R a f t  River .  

I r r i g a t i o n  has  been a long-s tanding  yse  of thermal  water 
i n  Idaho, a l though  most i r r i g a t o r s  c o n s i d e r  h o t  water a 
nu i sance  as it m u s t  be cooled before be ing  applied t o  crops, 
Some report h e a v i e r  f i r s t  and l a s t  c u t t i n g s  of a l f a l f a  as  
t h e  growing s e a s o n s  may be somewhat ex tended;  however, t h e .  . 
ef fec t  of t h e  heat may be q u i t e  minor as  opposed to t h e  
e f f e c t  of t h e  water from a n  e x t r a  e a r l y  and a l a t e  season  
i r r i g a t i o n .  

Stock w a t e r i n g  i i n t e r  is a n o t h e r  b e n e f i c i a l  use  which 
creates i n c r e a s e s  i n  weight  g a i n  on less feed w i t h  geother -  

y watered l i v e s t o c k  compare 

The Department of  Energy ' s  

cold water 

des igned  t o  g a t h e r  i n fo rma t ion  on v a r i o u s  u s e s  -and a p p l i c a -  
t i o n s  of geothermal  ene rgy ,  i n c l u d i n g  b i n a r y  c y c l e  power 
g e n e r a t i o n ,  r e i n j e c t i o n  of  geo the  a1  f l u i d s ,  space h e a t i n g ,  
and c o o l i n g ,  potato p r o c e s s i n g  manure and ca t t l e  feed 
p r o c e s s i n g ,  i r r i g a t i o n ,  and a q u a c u l t u r e .  I n  a d d i t i o n ,  
env i ronmen ta l  r e l a t e d  s t u d i e s  of  subs idence  , micro- 
s e i s m i c i t y ,  f l o ra  and fauna ,  water q u a l i t y ,  and groundwater 
l e v e l s  are be ing  made. 

Many resorts u s i n g  the rma l  water are o p e r a t e d  i n  Idaho. 
These  are l i s ted  i n  table 2 and l o c a t i o n s  shown i n  f i g u r e  3. 
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FIGURE 3. Index map of Idaho showing locations and present 
uses of geothermal energy. 
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TABLE 2 
GEOTHERMAL DEVELOPMENT IN IDAHO - HOT WATER USES (1978) 

(Table &If led from Nfchols, Brockway b Warnlck, 1972) 
Approx I mate Approxlmate Length of Approxlmate Water Supply 

Type of Years In Dol lar  Value Season Number of Approximate Temper- 
Name of F a c l l l t y  County Deve I opment Operat Ion 1973 I n  Months Employees Dlscharge ature Oc 

Warm Sprlngs Water 
D l s t r  1 ct  

Edwards Greenhouse 
Hunt Brothers' Floral  
Zlmts Resort 
Starkey H.S. 
White L lcks H.S. 
Downata H.S. 
Lava H.S. 
Bear Lake H.S. 
Easley Store b Plunge 
Brandt's H.S. 

Claredon H.S. 
Twin F a l l s  H.S. 

I Warm Sprlngs Resort 
w Donlay lodge H.S. 
I Haven Lodge H.S. 

Wards Greehhouse 
, Terrace Lakes Resor 

Klrkham H.S. 
Bonnevl I le H.S. 
Baumgartner H.S. 
Oak1 eyJH.S. 
Sunbeam H.S. 

Beardsley H.S. . 
(Cha I1 Is H.S. 1 

campground H. S. 
Rbblnson Bar 1 

Mlddle Fork Lodge 
Idaho Rocky Mtn. Ranch 
Sawtooth Land Corp. 
Par8d'l Se H. S. ' 

Ada 

Ada 
Ada 
Adams 
Adams 
Adams 
Bannock 
Bannock 
Bear Lake 
Blalne 
Blalne 

Blalne 
Bolse 
Bolse 

. Boise 
Bolse 

Bolse 
Bo1 se 
Camas 
Cassla 
Custer 
Custer 

Custer 
Custer 
CUSter  
Custer 
E l m e  

White Arr'ow Ranch GoodIng - 

Space heatlng 

Greenhouse 
Greenhouse 
Resort 
Resort 
Baths h camping 
Resort 
Resort h health spa 
Resort 
Resort b camplng 
Motel 6 pool space 

Resort 
Resort 
Resort 
Green house 
Space heatlng b 

kesort 
Greenhouse 
Space heatlng d 
. resort  

Forest campground 
Forest campground 
Forest' campground 
Resort b health spa 
Bath house 

heat I ng 

Resort 
Reswt 
Resort 
Resort L space 

heat I ng 
Greenhouse, space 

heatlng, f l s h  
armlng 

1800*s 

56 
40 
51 

1900 

20 
75 

80- 100 
30 

1800's 

40-50 
40 

180Ots 
9 

20 .. 
9 .  

13 

- - 
15 -- 
e 

92 

5 
20 
5 - 
I 

50-60 

10' 

Publlc supply 

1 0 0 , ~  
120,000 
120,000 
70 , 000 

1,000 
120,000 

1,500,000 
60 , 000 

Church prop. 
180,000 

100,000 
100,000 
120,000 

300,000 

1,500,000 

200,000 

100,000 

U.S. Forest Ser. 
U.S. Forest Ser. 
U.S. Forest Ser. 

10,000 
U.S. Forest Ser. -- 

20,000 

10,000 
60,000 

270,000 

1uo,o0o 

100,000 

130,000 
10,000 

12 

12 
12 
4 
4 

Sumner 
Summer 

12 
4-5 

3 
12 

12 
12 

sumner 
12 
12 

12 
12 

s u m  
Sumner 
sunmer 

12 
summer 

3 

12 

sumer 
sumner 
S m e r  
SUmner 

Swrmer 

12 

- 

6400 Ipm 6 72 5 

4 
4 
6 
4 

- 
20 
3 

1 

1400 Ipm 6 47 
1100 Ipm 6 47 
380 Ipm Q 63-66 
490 Ipm Q 56 
110 Ipm 6 60-68 

1900 Ipm Q 43 
5700 Ipm Q 45 

6 48 
70 Ipm Q 37 

3800 Ipm 8 70 

4 -  
2 0 -  

2 380 Ipm6 52 
1900 Ipm 6 67 
1100 Ipm 8 42 4 

6 265 Ipm 6 55 
2 75 Ipm 6 48-64 

5700 lpm 6 75 
1900 Ipm 6 75 

950 ldm 6 , 65 
1375 Ipm 6 85 

75 Ipm 6 44 
40 Ipm 6 47 

1700 lpm 6 61-76 

5700 Ipm 6 43 

330 lpm 6 56 
260 Ipm d 55 
260 Ipm 6 43 - 6 5 0  
380 Ipm 6 41 
950 Ipm 6 53 * 

15 3100 Ipm @ 65 



Table 2. Geothermal Development In  Idaho - Hot Water Uses (continued) 
Approximate Approximate Length of Approx 1 mate Water Supply 

Years In Dol lar  Value Season Number of Approximate Temper- Type of 
Name of F a c l l l t y  County Deve I opment Operat Ion 1973 In Months Employees Discharge ature OC 

Helse Hot Sprlngs, Jefferson Resort 6, pool 80 200,OoO 12 12 225 lpm 6 49 
I nc. 

Green Canyon 

Cooke's Greenhouse 
Glvents H.S. 
Jacobson's Feed Lot 
Bybeefs Pool 
lndlan Sprlngs 

Natator t um 
S I  [gar's Resort 
Salmon Fa l ls  H.S. 

Natator 1 um 
Mad I son Pool 

Owyhee Green house 

Onyhee Stock Water I ng 

Power Resort 

Twln F a l l s  Resort 
Twln Fa l l s  Pool 

Wyhee Pool 

Owyhee Pool 

-- 
7 

80 
10 
20 
65 

25 - 

50,000 - 
30,000 12 2 
80,000 '12 2 

270,000 12 10 
30,000 12 2 

100,000 5 8 

100,000 8 4 -- -- - 

-- 
1700 
130 

1700 
1000 
5800 

450 -- 
Mlracle H.S. Twln Fa l l s  Health spa I 50,000 12 2 1 3 8  
Banbury H.S. Twin Fa l l s  Resort 60 70,000 5 5 ZOO t p m  I )  57 

1300 Ipm 6 45 Archlbaldfs Greenhouse Twin F a l l s  Greenhouses 5 20,000 12 
Luntyts Troplcal Fish Twln F a l l s  Test project 1 I -- - 1500 Ipm Q 32 
Nat-Soo-Pah H.S. Twln Fa1 I s  Resort 60 70 , 000 6 - 115 Ipm 6 36 
Welser H.S. Washlngton Resort ii greenhouse 1900's 130,000 12 - 20 lpm Q 70 
Mldvale Ci ty Well Washlngton Pool 20 City  property Sumnet- L 7600 Ipm Q 28 

L 

6 44 

pm 6 83 
pm Q 47 
pm Q 37 
pm 6 60 
pm Q 32 

pm 6 63 
Q 67 

Dm Q 54 

I 

c 
Y 



c 

u 

1 

The m o s t  famous is probably Lava Hot Spr ings ,  a state-owned 
na ta to r ium and h e a l t h  spa. 

P o t e n t i a l  u s e s  for geothermal energy  i n  Idaho are many 
and va r i ed .  F i g u r e  4 shows minimum temperatures necessary  
for a g r i c u l t u r a l  and i n d u s t r i a l  u s e s  i n  which geothermal 
energy  has been used or proposed. Many of these uses are 
related t o  a g r i c u l t u r e ,  forest products, or tourism--three 
of Idaho's p r i n c i p a l  i n d u s t r i e s .  The greatest p o t e n t i a l ,  as 
f a r  as p r e s e n t  knowledge of t h e  resource i n  Idaho is con- 
cerned ,  is for space h e a t i n g  and greenhouse use .  I n  r a p i d l y  
growing areas, such  as Nampa, Caldwell ,  Boise, Pocatello, 
and Twin F a l l s ,  thermal  water of s u f f i c i e n t  q u a n t i t y  might 
be d i scove red  and used for  space h e a t i n g  large b u i l d i n g s  and 
new s u b d i v i s i o n s  . Groundwater heat pumps g e n e r a l l y  would 
g i v e  a l a r g e  energy  sav ings  over  p r e s e n t  heat sources i f  t h e  
water temperature was less than  desirable for  direct space 
h e a t i n g  use .  Groundwater heat pumps used both for  h e a t i n g  
and c o o l i n g  also have a large p o t e n t i a l  even i n  areas t h a t  
have a normal cool groundwater temperature. 

The area of greatest p o t e n t i a l  for greenhouse o p e r a t i o n  
is t h e  Bruneau-Grand V i e w  area where h igh  y i e l d  i r r i g a t i o n  
wells tap thermal aquifers where water temperature  ranges  
from 20-84% . The area is f a r  from markets and major 
t r a n s p o r t a t i o n  routes b u t  so is most other farmland i n  
Idaho. Winter crops could conce ivably  be grown i n  t h i s  area 
for u s e  i n  Idaho r a t h e r  t han  sh ipp ing  c r o p s  i n  from states 
w i t h  more f a v o r a b l e  climates. 

Table 3 and f i g u r e  1 4  areas i n  Idaho where poten- 
t i a l  e x i s t s  for powe r a t i o n  where subsu r face  t e m -  
p e r a t u r e s  might  be gre  an  14OoC, based on t h e  Na-K-Ca 
and q u a r t z  chemical geothermometers. The Blackfoot Reser- 
v o i r  area was chosen on t h e  basis of geology. The 140% 
t e m p e r a t u r e  w a s  chosen as t h e  lower l i m i t  as it appears t h a t  
technology and r a p i d l y  e s c a l a t i n g  energy costs may make t h i s  
l i m i t  economical ly  a t t r a c t i v e  i n  t h e  foreseeable f u t u r e .  
F ive  l o c a t i o n s  appear  t o  have aqui fe r  temperatures high 
enough for  w e t  steam a t i o n .  The h i g h e s t  estimated 
aquifer tempera ture  ex from any of t h e  1 4  l i s ted areas 
appea r s  t o  be 175OC a t  eek and Crane Creek h o t  s p r i n g s  
areas i n  Lemhi and Washington c o u n t i e s .  The upper l i m i t  
g iven  for Battle Creek-Squaw H o t  Sp r ings  area i n  F r a n k l i n  
County may or cause of u n c e r t a i n t i e s  i n  
i n t e r p r e t a t i o n  ( C a C 0 3 )  d e p o s i t i o n  a t  some 
s p r i n g  ven t s .  The Crane and creeks t o  Weiser area have 
r e c e i v e d  i n i t i a l  e v a l u a t i o n  by t h e  USGS. Blackfoot 
Rese rvo i r  area and Ba t t l e  Creek-Squaw h o t  s p r i n g s  areas have 
r e c e i v e d  i n i t i a l  e a l u a t i o n  by IDWR. The other areas need 
i n i t i a l  assessment  work t o  more a c c u r a t e l y  determine t h e i r  
thermal p o t e n t i a l .  Many of these areas are remote and i n  

d t e r r a i n .  Assessment w i l l ,  therefore, be somewhat 
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FIGURE 4 .  Required temperatures for geothermal fluids. 
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TABLE 3 (1978) AREAS IN IDAHO MOST FAVORABLE FOR POWER GENERATION BASED ON SURFACE MANIFESTATIONS, GEOLOGY AND GEOTHERMOMETERY 
Measured Pr i nci- 
Surf ace 

Tempera- 
Area Locat I on County tu re  OC 

15S-39E-17bcdlS 
Ba t t l e  Creek-Squaw H.S. 15s-39E-8bdclS L Frank1 i n  84 

Big  Creek H.S. 23N- 19E-22~1 S Lemh I 93 

6s-4 1 E-1 9bacl Car i bou 42 

Bonn&I 1 l e  H.S. 10~-10€-31c1 s Bolse 85 

Wash i ngton 92 - 

10N-3w-9ccc1 s Wash I ngton 74 

9N-3E-25bacl S Boise 80 

Indian Creek H.S. 17N-llE-15acdlS Valley 88 
Mag 1 c Reservo I r 1 S-17E-Zaabl Blaine-Camas 72 

Raft River 15s-26E-23 bbcl Cass I a 92 

Roystone H.S. 7N- 1 E-8dda 1 S Gem 54 
Vulcan H.S. 14N-BE-llbdalS Val ley 84 

White Licks H.S. 16N-2E-33bccl S Adam 65 

Weiser H.S. 1lN-6W-lOcca1 Washington 78 

Area ' Type of *Best Estlmate pal 
Subsur. Temp. OC Land Genera- Number 
Na-K-Ca Quartz Owner t l o n  Flgure Remarks 

250 150 

175 175 

? ? 

142 137 

Pr ivate Wet steam 1 

USFS Wet steam 2 

Pr i vat ? 3 
BLM, BIA 

USFS 

137 
174 

142 
139 

147 135 

. .  
USFS Binary cycle 8 
Pr i vate Wet steam 9 

BLM Binary cycle 10 . 

Could be mlxed water - 
geot hermometers d I f - 
f l c u l t  to interpret. 

Rldge top discharge, 
s l l l c a  L carbonate 
deposition, bo1 I ing 
a t  surf ace. 

Picked on bzsls of 
favorable geology 

Used for a steam 
bath and bathing by 
campers. 

surf  ace. 

Crane Creek H.S. 

depos Its. 
I n  w I lderness area. 
Chemistry of waters 
somewhat slml l a r  to 
Ra f t  Rlver. 

Plant under construc- 
t Ion. Geothermometers 
confirmed by d r i l l l n g  
Na-K-Ca most accurate. 

Resent I y a natator i um. 

L gWphySIcSo 

166 176 Private Wet steam 5 Near bo1 I Ing a t  the 

172 152 Pr ivate Wet steam 6 11 km southeast of 

139 147 Prlvatb Binary w c i e  7 Sll lceous slnter 

150 147 
147 135 

145 145 

141 156 

Private Binary cycle 11 
USFS Blnary cycle 12 
P r  i vate 
USFS Binary cycle 13 
Pr i vate 
Pr ivate Blnary cycle 14 

Bath houses for 
campers. 

Presently a natatorium, 
wl th greenhouse opera- 
tlon. 

*See f l r s t  footnote I n  Table 4. 
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EXPLANATION 

0 
Area selected by geother- 
mometry (area numbers are 
found in table 3 and refer to 
springs or wells with indicated 
aquifer temperatures of 14OoC 
or higher) 

131 
Area selected by geology 

N 
t 

FIGURE 5 .  Index map of Idaho showing areas most favorab le  
for power generat ion  based o n  s u r f a c e  manifes ta-  
t i o n ,  geo logy  and geotherometery.  (Modif ied 
from Young and M i t c h e l l ,  1 9 7 3 . )  
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t d i f f i c u l t  and expens ive ,  b u t  i f  geothermal energy  is going  
t o  make a n  impact on I d a h o ' s  electrical  power base, and it 
appears t o  have p o t e n t i a l  t o  do so, the  i n i t i a l  assessment  
w i l l  have t o  be made. 

ORGANIZATION OF DATA 

T h i s  report has  been o rgan ized  i n t o  f o u r  sub reg ions  
w i t h i n  t h e  s ta te  boundar ies  due t o  thermal waters i n  t h e  
separate s u b r e g i o n s  having d i f f e r e n t  c h a r a c t e r i s t i c s  or 
modes of occurrence .  I n d i v i d u a l  c o u n t i e s  w i t h i n  a specific 
s u b r e g i o n  are d i s c u s s e d  i n  separate chapters. F igu re  6 
shows t h e  approximate sub reg ion  boundar i e s  and t h e  c o u n t i e s  
t h e y  encompass. 

Basic data tables c o n t a i n i n g  in fo rma t ion  on t h e  known 
I s p r i n g s  and wells comprise a major s e c t i o n  i n  t h e  appendix 

of t h i s  report. The appendix also c o n t a i n s  p r e l i m i n a r y  

areas 
I e nv i ronmen ta l  a s ses smen t s  of s e v e r a l  geothermal  r e s o u r c e  
i 

i 
i 
I 
j 
! 

.) : ' bd  

i 
I ! 
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C A N A D A  

STATE OF IDAHO 

c 

I 

N E V A D A  U T A H  

FIGURE 6 .  Index map of Idaho showing l o c a t i o n s  of c o u n t i e s  
and subreg ions  covered i n  t h i s  r e p o r t .  
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GEOTHERMAL POTENTIAL 
OF THE NORTHERN IDAHO "PANHANDLE" REGION 
I N C L U D I N G  SHOSHONE AND N E Z  PERCE COUNTIES 

There  are no known- thermal anomalies  located i n  t h e  
e i g h t  c o u n t i e s  t h a t  make-up  t h e  Northern Idaho Panhandle 
area w i t h  t h e  excep t ion  of  some h o t  rock material deep i n  
t h e  mines i n  Shoshone County ( f i g u r e  7 )  and one w a r m  w e l l  i n  
NezPerce County ( f i g u r e  ' 8 ) .  Genera l ly  very  l i t t l e  is known 
of t h e  geothermal  p o t e n t i a l  of t h i s  area. S p e c i f i c  
i n fo rma t ion  known and r e l a t i n g  t o  t h e  geothermal  p o t e n t i a l  
i n  NezPerce and Shoshone c o u n t i e s  fo l lows .  

SHOSHONE COUNTY 

Shoshone County, located i n  t h e  Panhandle area, is known 
f o r  i ts s i l v e r ,  lead, and z i n c  d e p o s i t s .  

The g e n e r a l i z e d  g e o l o g i c  framework of t h e  area c o n s i s t s  
o f  Precambrian metasediments  of t h e  B e l t  Supergroup 
format ions .  These formations have undergone s l i g h t  meta- 
morphism and are composed p r i m a r i l y  of q u a r t z i t e s ,  
a r g i l l i t e s ,  s h a l e s ,  and impure l imes tones .  

The B e l t  metasediments ( u n d i f f e r e n t i a t e d )  c o n s i s t  o f  t h e  
P r i c h a r d ,  Burke,  Reve t t ,  S t .  Regis ,  Wallace, and Spruce fo r -  
mat ions  wi th  t h e  ore be ing  mainly conta ined  i n  t h e  lower 
Burke and upper P r i c h a r d  formations.  

The s t r u c t u r e  of t h e  area is r e l a t i v e l y  complex w i t h  t w o  
major f a u l t  t r e n d s ;  one t r e n d i n g  nor thwes t -southeas t  and t h e  
other  t r e n d i n g  nor theas t - southwes t .  

Mining has  taken p l a c e  i n  t h e  Coeur d'Alene mining 
dis t r ic t  s i n c e  t h e  middle 1800's .  C u r r e n t l y  t h e  Bunker 
H i l l ,  Sunshine,  Crescen t ,  Galena, and Star Morning mines are 
j u s t  a f e w  of t h e  deeper  a c t i v e  mines located i n  Shoshone 
County. Most of t h e  mines i n  t h e  area are r e l a t i v e l y  water 
b a r r e n  and diamond d r i l l i n g  and/or mining excava t ion  has  n o t  
encountered  a s i g n i f i c a n t  geothermal  anomaly. Any water 
needed f o r  d r i l l i n g  or mining purposes  is piped  i n t o  t h e s e  
mines from s u r f a c e  sources. 

Thermal g r a d i e n t  s t u d i e s  of t h e  rock tempera tures  i n  t h e  
mines show tempera tures  increase from a normal tempera ture  
a t  t h e  surface t o  those exceeding 40OC a t  deeper  l e v e l s  
w i t h i n  t h e  mines. 

I n  t h e  Star Morning Mine, rock tempera tures  were 
recorded t o  be 42OC a t  t h e  7300 f t  l e v e l .  I n - t h e  Galena 
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FIGURE 7 .  Index map of Shoshone County showing l o c a t i o n s  of 
known thermal water occurrences  wi th  surface 
temperatures above 20OC. 
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bi 
FIGURE 8 .  Index map of Nez Perce County showing l o c a t i o n s  of 

thermal water occurrences  w i t h  surface t e m -  
p e r a t u r e s  of 2OoC or h igher .  
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Mine, rock tempera ture  a t  t h e  1600 f t  l e v e l  is 22OC and 
i n c r e a s e s  w i t h  depth. b. 

S u r f a c e  water brought  i n t o  a mine is subsequen t ly  heated 
through use  t o  t h e  e x i s t i n g  rock tempera ture  a t  t h e  l e v e l  a t  
which it is u t i l i z e d .  Excess water t h a t  accumulates  is t h e n  
pumped o u t  o f  t h e  mine and d i s c h a r g e d  a t  t h e  s u r f a c e  or used 
i n  a s u r f a c e  f a c i l i t y .  

F o r  t h e  l a s t  t h r e e  y e a r s ,  t h e  Bunker H i l l  Mine has  
e x p e l l e d  e x c e s s  water a t  t h e  s u r f a c e  a t  rates o f  4393 l i ters 
per minute  ( l / m )  t o  7153 l / m  a t  t empera tu res  n e a r  22OC. The 
C r e s c e n t  Mine e x p e l s  e x c e s s  water a t  t h e  ra te  o f  719 l / m  a t  
t empera tu res  n e a r  37OC. The Galena Mine i n  1978 pumped 
e x c e s s  water o u t  of t h e  mine a t  t h e  rate o f  397 l / m  a t  t e m -  
p e r a t u r e s  n e a r  24OC. Waters e x p e l l e d  from t h e  Galena Mine 
are very  l o w  i n  d i s s o l v e d  so l ids ,  have a p H  o f  7.6 + 0.2 and 
are reused  i n  t h e  b e n e f i c i a t i n g  p l a n t .  See f i g u r e  7 for 
mine l o c a t i o n s .  

C e r t a i n  areas of these mines a t  some f u t u r e  date may 
have t h e  p o t e n t i a l  t o  store and n a t u r a l l y  h e a t  a s u f f i c i e n t  
amount of water t o  be used for large scale the rma l  space 
h e a t i n g .  

P r e s e n t l y ,  any e x c e s s  water t h a t  is pumped o u t  of t h e  
mines n o t  be ing  u t i l i z e d  i n  t h e i r  s u r f a c e  f a c i l i t i e s  could  
p o s s i b l y  be u t i l i z e d  for local space hea t ing .  

N E Z  PERCE COUNTY 

L i t t l e  i n t e r e s t  h a s  been expres sed  i n  t h e  geothermal 
p o t e n t i a l  o f  Nez Perce County and no th ing  has  been pre- 
v i o u s l y  w r i t t e n  on its p o t e n t i a l .  One thermal w e l l ,  
however, has been d r i l l e d  n e a r  Lewiston by t h e  c i t y  of 
Lewiston ( f i g u r e  8 ) .  T h i s  w e l l  h a s  a s u r f a c e  temperature o f  
20oC, d i schagges  4500 l/min and is 183 m deep. N o  chemical 
a n a l y s i s  is a v a i l a b l e  f o r  t h e  w e l l  and, consequent ly ,  it is 
impossible t o  de termine  t h e  p o s s i b i l i t y  of hotter water a t  
depth .  T h i s  w e l l  and other wells d r i l l e d  i n  t h e  f u t u r e  
cou ld ,  however, be used a t  t h i s  tempera ture  for space 
h e a t i n g  and c o o l i n g  u s i n g  groundwater heat  pumps provided  
s u f f i c i e n t  f low rates are a v a i l a b l e .  A water sample from 
t h i s  w e l l  shou ld  be chemica l ly  ana lyzed  and a q u i f e r  t e m -  
p e r a t u r e  estimates shou ld  be made. I t  is possible t h a t  more 
and hot ter  thermal  water might  be fqund i n  t h e  Lewiston 
area. 
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GEOTHERMAL POTENTIAL OF THE CENTRAL IDAHO REGION 

NORTHERN ELMORE, CAMAS AND 
G - I D A H O ,  ADAMS, VALLEY, LEMHI, BOISE,  CUSTER, 

HERN BLAINE COUNTIES 

s t .  r e g i o n  o f  c e n t r a l  Idaho; i n c l u d i n g  t h e  Idaho 
b a t h o l i t h ,  is d i s c u s s e d  as a separate s e c t i o n  due to  s i m i -  
l a r i t i e s  i n  geology,  geochemis t ry ,  s t r d c t u r a l l y  related 
o c c u r r e n c e s ,  and t h e  depositi res thermal s p r i n g s  
i n  t h i s  r e g i o n  have i n  common. 

Most of t h e  -thermal water found i n  t h i s  r e g i o n  appears 
as  s p r i n g s ,  which r ange  i n  t empera tu re  from 20-93OC. 
L o c a l l y ,  several wells have encountered  thermal  water. It  
i s ' commonly  known t h a t  these thermal s p r i n g s  and w e l l s  are 
located a l o n g  t h e  major and minor streams and rivers i n  t h e  
area. They t h u s  emerge a t  t h e  lowest possible e l e v a t i o n ,  
a l t h o u g h  many are found i n  t h e  upper  reaches of d r a i n a g e s .  
An example are 18 therinal s p r i n g s  t h a t  occur a long  t h e  
Middle Fork of t h e  Boise River  a long  a 45 k m  s t r e t c h  between 
Arrowrock R e s e r v o i r  and A t l a n t a .  However, a more detailed 
examinat ion  r e v e a l s  t h a t  thermal s p r i n g s  i n  t h i s  r e g i o n  
appear r a t h e r  even ly  s p a c e d ' a l o n g  narrow a r c u a t e  zones or 
t r e n d s ,  some of which c u t  across d r a i n a g e  d i v i d e s  ( f i g u r e  9 
i n  pocket). . O t h e r  zones fol low major d r a i n a g e s ,  as i n  t h e  
Boise and Payette r i v e r  systems. I n  some cases, mos t ly  
a l o n g  t h e  l o n g e r  zones,  t h e  s p a c i n g  t e n d s  t o  i n c r e a s e  regu- 

i n  one d i r e c t i o n  I n  some cases, where zones 
i n t e r s e c t ,  as a t  I n d i a n  Creek and Middle Fork Salmon River ,  
two s p r i n g s  occur n e a r  t h e  zone i n t e r s e c t i o n s .  The a r c u a t e  
zones range  i n  l e n g t h  from 20 to 80 km and appear t o  be v e r y  
narrow. These arcuate zones are most numerous and w e l l  
d e f i n e d  i n  t h e  c e n t r a l  o l i t h  r e g i o n  i n  Idaho. W e l l  
d r i l l i n g  and s p r i n g  loca s i n  other r e g i o n s  of Idaho have 
r e v e a l e d  similar zones. he  r e g u l a r  s p a c i n g  of s p r i n g s  
a l o n g  these zones appear e s u l t  from t h e  r e g u l a r  s p a c i n g  
of l i n e a r  f e a t u r e s  associated w i t h  them. Why t h e  s p r i n g s  
occur a t  n e a r l y  the same p o i n t  on separate paral le l  
l i n e a m e n t s  is unknown b u t  p robab ly  is t h e  r e s u l t  of a n o t h e r  
l i neamen t  or s t r u c t u r e  ( n o t  v i s i b l e  on  Landsa t  images) which 
cross t h e  r e g u l a r l y  spaced l i n e a r s .  The s p r i n g s  o c c u r  a t  
t h e  i n t e r s e c t i o n s .  

S p r i n g s  a l o n g  these a r c u a t e  zones t end  t o  occur (1) n e a r  
t h e  conf luence  of streams and/or r i v e r s ,  such  as a t  P i s t o l  
Creek H o t  S p r i n g s  (16N-1OE-14dbclS) and L i t t l e  P i s to l  Creek 
Hot S p r i n g s  (16N-1OE-14dbclS) ; Riggins  (24N-2E-l4dbdlS), 
Loon Creek-(17N-14E-l9bdblS) and H a i l e y  Hot S p r i n g s  (2N-18E- 
18dbblS); or ( 2 )  near where a d r a i n a g e  is d i v e r t e d  around a 
l a r g e - p r o m o n t o r y - o r  rock ou tc ropp ing  which projects i n t o  t h e  
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stream and around which t h e  stream was forced to  make a 
horseshoe or U-shaped bend. Mormon Bend (llN-14E-20aablS), 
R ive r s ide  (16N-l2E-l6cbblS), Sheepeater (15N-lOE-24bbblS), 
Sunflower F l a t  (16N-12E-8bbblS) . Thomas Creek Ranch 
(16N-12E-l7dadlS), L i g h t f o o t  H o t  Sp r ings  (3N-13E-7dcalS) and 
Warf ie ld  (4N-17E-31bbclS) H o t  Sp r ings  are examples o f  t h e  
second type  of occurrence  (see f i g u r e  1 0 ) .  I t  is 
conce ivable  t h a t  many undiscovered thermal  s p r i n g s  i s s u e  
from t h e  bottoms of  r i v e r  channels  where t h e  f lowing water 
masks t h e  thermal  water. 

F igure  9 ( i n  pocket )  is a s u p e r p o s i t i o n  of l i n e a r s  from 
Day (1974) and circular f e a t u r e s  of  Hasket t  (1974) on  a 
s p r i n g  and w e l l  l o c a t i o n  map of  Idaho. Th i s  f i g u r e  shows 
t h a t  many of t h e  thermal s p r i n g s  and wells are associated 
(found on or ve ry  n e a r )  w i t h  l a r g e  l i n e a r  f e a t u r e s  t h a t  are 
s e e n  on high a l t i t u d e  U-2 and s a t e l l i t e  photos.  Few of 
Day's l inears  are found t o  f i t  t h e  c u r v i l i n e a r  zones d e f i n e d  
by t h e  s p r i n g  occur rences ,  b u t  data  s t r o n g l y  sugges t  struc- 
t u r a l  control f o r  most thermal  water i n  t h e  reg ion .  Al- 
though t h e  e x a c t  n a t u r e  of t h e  l i n e a r s  is n o t  known, they  
could r e p r e s e n t  j o i n t s  or f a u l t s  or some o t h e r  t ype  o f  rock  
fracture.  One theory of t h e  o r i g i n  of these thermal s p r i n g s  
is t h a t  t hey  occur where a n c e s t r a l  j o i n t s ,  formed by 
sh r inkage  or c o n t r a c t i o n  of deeply  b u r i e d ,  c o o l i n g  igneous 
or  metamorphic rock complex i n t e r s e c t s  f a u l t s ,  or o t h e r  
f ractures  a l lowing  c i r c u l a t i o n  of meteoric ( r a i n  and snow) 
water to  depths  where t h e  water is hea ted  by h o t  rock.  The 
h o t  water being less dense  than  t h e  colder water rises along 
t h e  same or other j o i n t s ,  f a u l t s  or f r a c t u r e s  to  form a 
thermal s p r i n g .  Thus, most of  t h e  t h e r m a l  s p r i n g s  i n  t h i s  
r e g i o n  of Idaho probably r e p r e s e n t  deep c i r c u l a t i o n  of 
meteoric waters t o  d e p t h s  where t h e  water is heated by 
c o n t a c t  w i t h  h o t  rock  i n  a r eg ion  or a long  zones o f  above 
normal geothermal  g r a d i e n t  or  h e a t  flow. 

These t y p e s  of  occur rences  appear  t y p i c a l .  Perhaps t h e  
l o c a l i z e d  geothermal anomalies--those associated w i t h  h igh  
i n t e n s i t y  sha l low seated heat sources ( in t rus ions ) - -migh t  be 
those which are n o t  associated wi th  arcuate bel ts  or zones. 
A l t e r n a t i v e l y ,  a t  l eas t  some of t h e  zones could r e p r e s e n t  
f r a c t u r e s  or other s t r u c t u r e s  i n t o  which magma has  in t ruded  
t o  shallow d e p t h s  producing h igh  i n t e n s i t y  sha l low seated 
h e a t  sources. 

LJ 

IDAHO COUNTY 

T h i r t e e n  thermal  s p r i n g s  are known to  occur i n  Idaho 
County ( f i g u r e  11). They are f a i r l y  uniform i n  temperature, 
ranging  from 4 1  t o  59oC. They are n o t  l i m i t e d  t o  any one 
l o c a l i t y  or rock  type,  b u t  are found s p a r s e l y  d i s t r i b u t e d  
ove r  a l a r g e  area. Four s p r i n g s ,  Wier Creek (36N-llE- 
13bcc lS ) ,  Colgate Licks  (36N-12E-15abdlS) , J e r r y  Johnson LJ 
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(36N-13E-18addlS) 8 and an  unnamed s p r i n g  occur  w i t h i n  a 
small area i n  n o r t h e a s t e r n  Idaho County on or nea r  t h e  
Lochsa River .  Most of  t h e  o t h e r  s p r i n g s  are i n  remote 
l o c a t i o n s ,  w i lde rness  or r e c r e a t i o n a l  areas, accessible on ly  
by pack t r a i l .  This ,  a long  wi th  restricted use  o f  t h e s e  
areas, p r e c l u d e s  l a r g e  scale development. Riggins  ( 2 4 p 2 E -  
14dbdlS) , Burgdorf (22N-4E-lbdclS), and Red River  H o t  
Sp r ings  (25N-12E-3dddlS) are popular resort areas and boast 
improvements, a l though t h e  Red River  Resort r e c e n t l y  burned 
down and t h e  Burgdorf Resort pools have been o f f i c i a l l y  
closed by t h e  d is t r ic t  h e a l t h  o f f i c i a l s .  J e r r y  Johnson’Hot  
S p r i n g s  is used f o r  informal  ba th ing  by campers and back- 
packers .  

Idaho County occur  w i t h i n  g ran i -  
t i c  rocks or n e a r  c o n t a c t s  of other rock types  w i t h  g r a n i t i c  
rocks .  A l l  are associated wi th  known f a u l t s  or l i n e a r  
features. The best de f ined  a r c u a t e  t r e n d  i n  t h e  r e g i o n  is 
r e p r e s e n t e d  by S t a n l e y  (34N-lOE-6caalS), Stewart (32N-llE- 
4caalS), Mar t in  (31N-llE-24dcdlS) h o t  s p r i n g s  and Running 
S p r i n g s  (29N-12E-14abblS) i n  e a s t - c e n t r a l  Idaho County 
( f i g u r e  9 i n  pocket )  . 

Water q u a l i t y  chemical a t a  from thermal .  water occur-  
r e n c e s  i n  Idaho County a g i v e n  i n  basic data 
These a n a l y s e s  provide  a chemical  comparison of thermal  
water i n  t h e  area and were used t o  c a l c u l a t e  s e l e c t e d  
chemica l - cons t i t uen t  ra t ios  and t o  estimate a q u i f e r  
tempera tures .  

Chemical a n a l y s e s  are a v a i l a b l e  f o r  o s i x  of  t h e  
f o u r t e e n  h o t  s p r i n g s  found i n  Idaho County. A l l  of t h e  ana- 
l y z e d  s p r i n g s  are l o w  i n  t o t a l  d i s s o l v e d  sol ids ,  ranging  
from 582 mg/l a t  Riggins  Hot Spr ings  to  133 mg/l a t  Wier 
Creek H o t  Spr ings .  The p H  of these’waters is a l k a l i n e ,  
ranging  from 8.1 t o  9.0,  excep t  f o r  R e d  R i v e r ’ H o t  Spr ings .  
These s p r i n g s  have a f l o u r i d e  content of 23 m g / l  whereas 
other sampled s p r i n g s  the county have a f l o u r i d e  c o n t e n t  
o f  less t h a n  6 mg/l. i c a l l y ,  t h e  waters i n  Idaho  County 
are similar t o  most o t h e r  thermal  waters throughout  c e n t r a l  
and southwes tern  t i s s u e  from g r a n i t i c  rock or 
areas thought  t o  

Aqui fer  temp a l cu la t ed  from t h e  s i l i c i a  and 
-Ca chemical  eters and mixing models, as’well 

as  selected atomic rat ios ,  are g iven  i n  basic data table 2. 
Maximum s u b s u r f a c e  tempe a t u r e  expec ted  from wells d r i l l e d  
i n  t h e  area of s p r i n g s  for  which chemical  a n a l y s e s  are 
a v a i l a b l e -  probably  would n o t  exceed 100°C and m a  
c l o s e l y  approximated by t h e  chalcedony or 
tempera ture ,  columns T4 and T s ,  basic data table 2. 

n by g r a n i t i c  t ype  rocks.  
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ADAMS COUNTY 

Seven thermal s p r i n g s  and two w e l l s  are known i n  A d a m s  
County w i t h  measured surface t empera tu res  exceeding  2OoC 
( f i g u r e  1 2 ) .  The t w o  w e l l s  are located n e a r  t h e  town of 
Counci l .  Both are f a i r l y  l o w  temperature a t  22OC. S e v e r a l  
other wells i n  t h e  Counci l  area have above normal t e m -  
p e r a t u r e s  o f  up t o  17OC ( lO°C above mean annua l  
t e m p e r a t u r e ) .  W e l l  16N-1W-15bacl is 35 m deep and was 
d r i l l e d  w i t h i n  0.4 k m  of t h e  Hornet  Creek-Weiser River  
conf luence .  The o t h e r  w e l l ,  16N-1W-llacdl, was d r i l l e d  t o  a 
depth of 6 4  m n e a r  t h e  val ley-mountain boundary f a u l t  zone 
n e a r  Grossen Canyon. N o  chemical  a n a l y s e s  are a v a i l a b l e  
from t h e s e  wells. Samples should  be collected t o  help 
de termine  t h e i r  geothermal  p o t e n t i a l .  

S t a r k e y  H o t  S p r i n g s  (18N-lW-34dbblS), a n  a t t r a c t i v e  
resort area, d i s c h a r g e s  500 l /min o f  56OC water n e a r  t h e  
conf luence  of W a r m  S p r i n g s  Creek and Weiser R ive r  where the  
Weiser R ive r  bends n o r t h  and a b r u p t l y  t u r n s  s o u t h  a g a i n  i n  
t h e  steep-walled canyon su r round ing  F o r t  H a l l  H i l l .  S t a r k e y  
H o t  S p r i n g s  a p p e a r s  s t r u c t u r a l l y  t y p i c a l  o f  t h e  thermal 
s p r i n g  occurrences i n  c e n t r a l  Idaho. Aqu i fe r  t empera tu res  
i n d i c a t e d  by Na-K-Ca and chalcedony chemica l  geothermometers 
are 70 and 77oC, r e s p e c t i v e l y .  These temperatures could 
have u s e s  up t o  and i n c l u d i n g  the  lower tempera ture  l i m i t  of  
r e f r i g e r a t i o n  (see f i g u r e  4 ) .  Disso lved  so l id s  and f l o u r i d e  
c o n c e n t r a t i o n  are low, be ing  348 mg/l and less t h a n  1 mg/l, 
r e s p e c t i v e l y .  The p H  is 8.6. The chemis t ry  o f  t h e  water 
s u g g e s t s  a source rock n o t  s imi l a r  i n  chemical or minera- 
l o g i c a l  c o n s t i t u e n t s  t o  g r a n i t i c  rocks. 

Counci l  Mountain H o t  S p r i n g s  (15N-lE-2bdblS) is located 
2.5 km u p  W a r m  S p r i n g s  Creek from i ts  conf luence  w i t h  t h e  
Middle Fork Weiser R ive r  s o u t h e a s t  of Counci l .  I t  i s s u e s  a t  
68% and 190  l /min from Q u a t e r n a r y  a l luv ium n e a r  g r a n i t i c  
rock. N o  other in fo rma t ion  is a v a i l a b l e  on t h i s  thermal 
s p r i n g .  Its l o c a t i o n  a p p e a r s  a t y p i c a l  o f  most s p r i n g s  i n  
c e n t r a l  Idaho. 

White L i c k s  H o t  S p r i n g s  (ldN-2E-33bcclS) is located i n  
t h e  Middle Fork Weiser R ive r  d r a i n a g e  and i s s u e s  from 
Q u a t e r n a r y  a l luv ium n e a r  Miocene basalt  and Cre t aceous  gra- 
n i t i c  rocks. Ross (1971, p. 9 )  reported t h a t  White L i c k s  
H o t  S p r i n g s  occurred on a r e l a t i v e l y  s h o r t  n o r t h  t r e n d i n g  
f a u l t  and had a n  abnormally h igh  m i n e r a l  c o n t e n t .  Water 
issues from numerous s p r i n g  v e n t s  a t  63 t o  65OC (Young and 
M i t c h e l l ,  1973, p. 9) and h a s  a s l i g h t  s u l f u r  odor. The  
q u a r t z  and Na-K-Ca chemical geothermometers estimate aquifer 
t e m p e r a t u r e s  of 1 4 2  t o  14S°C, the lower l i m i t  of b i n a r y  
c y c l e  power g e n e r a t i o n ,  might  be found i n  t h e  area by deep  
d r  i 11 ing  . 
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CJ Z i m s  R e s o r t  (20N-1E-26ddalS) issues a t  65OC and about  
380 l/min from a l l u v i a l  f i l l  nea r  t h e  f a u l t  c o n t a c t  between 
T e r t i a r y  basal t  and Cretaceous g r a n i t i c  rock. Dissolved 
solids are f a i r l y  l o w  for t h i s  p a r t  of Idaho a t  666 mg/l and 
t h e  f l o u r i d e  c o n t e n t  is 2.3 mg/l. Good agreement between 
Na-K-Ca and chalcedony chemical geothermometers i nd ica t e  
aqu i f e r  temperature may be about 83 t o  84OC. 

Krigbaum H o t  Sp r ings  (19N-2E-22ccalS) nea r  Meadows, 
issues from a n o r t h e a s t  t r e n d i n g  normal f a u l t  i n  Cretaceous 
g r a n i t i c  r o c k s  n e a r  Miocene basa l t  from t w o  s e p a r a t e  s p r i n g  
v e n t s  a t  40 and 42% a t  150 l/min. The chalcedony and 
Na-K-Ca chemical  geothermometers i n d i c a t e  subsu r face  t e m -  
p e r a t u r e s  o f  9 1  and 96oC, r e s p e c t i v e l y .  

The other s p r i n g s  are located on  t h e  L i t t l e  Salmon River  
n o r t h  o f  Meadows Va l l ey  (22N-1E-34dadlS and 21N-1E-23abalS). 
The s p r i n g s  have f a i r l y  l o w  tempera tures  (26 and 3OoC) and 
l o w  d i scha rges .  

The chalcedony and Na-K-Ca chemical geothermometers seem 
t o  be more c o n s i s t e n t  i n  A d a m s  County ( a t  least  f o r  s p r i n g s  
and w e l l s  fo r  which a n a l y s e s  are c u r r e n t l y  a v a i l a b l e )  t h a n  
anywhere else i n  t h e  state.  

The geophys ics  which have been done i n  Adams  County are 
r e p o r t e d  on by Donaldson and Applegate (1979) .  They 
reported t h a t :  

... t h e  p re l imina ry  map ( f i g u r e  13)  of  sou the rn  
Idaho shows t h e  Council-Cambridge area be ing  
dominated by a d i s t i n c t  g r a v i t y  high w i t h  a 
r e s i d u a l  magnitude of  n e a r l y  40 mgal ( m i l l i g a l )  
n e a r  Council  ( f i g u r e  1 4 ) .  The g r a d i e n t  o f  t h e  
anomaly is enhanced t o  t h e  east where t h e  dense 
basa l t s  l i e  a d j a c e n t  to r e l a t i v e l y  l o w  d e n s i t y  
i n t r u s i v e s .  Th i s  s t e e p  g r a d i e n t  i n d i c a t e s  a sharp 
c o n t a c t  between basal t  and b a t h o l i t h  rocks  and a 
f a u l t e d  contact is  c e r t a i n l y  p o s s i b l e .  The g r a v i t y  
p r o f i l e  as  a whole i n d i c a t e s  t h a t  t h e s e  p l a t e a u  
basa l t s  are cons ide rab ly  thickened i n  t h i s  area. 
The anomaly may r e p r e s e n t  a local ernbayment on t h e  
p l a t e a u - b a s a l t  depositional s u r f a c e  or perhaps  
subs idence  and f i l l i n g  du r ing  t h e  v o l c a n i c  
a c t i v i t y  . 
Bond (1975) shows many f a u l t s  i n  t h i s  area and 
Witkind (1975) c l a s s i f i e s  s e v e r a l  f a u l t s  as a c t i v e  
( f i g u r e  1 5 ) .  The f a u l t i n g  p a t t e r n s  (Bond, 1978) 
s u g g e s t  t h a t  a l l u v i a l - f  i l l e d  r i v e r  c u t  v a l l e y s  i n  
t h i s  area may be f a u l t  controlled.  Unfo r tuna te ly ,  
t h e  g r a v i t y  data is very  s p a r s e  and does n o t  d e f i n e  
t h e  v a l l e y  margins or allow any e s t i m a t i o n  of  t h e i r  
d e p t h s  or s t r u c t u r a l  controls. 

i 
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FIGURE 13. Gravity map of Council-Cambridge area, contour 
interval is 5 milligals. (Mabey, Peterson, and 
Wilson, 1974). LJ 
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FIGURE 14. Gravity Profile near Council (from Donaldson and 
Applegate, 1979). 

-30- 



I 
L 

I 

I I 

~ 

i 
1 
I 

j 
I 

S C L L L  I lJOJ000 - 
I O  0 I O  2 0  30 4 0  

M I L E S  
I 
i 
i 

i EXPLANAllON 

1 - F A h T  - DOWN FAATED SIDE 

AGE OF FAULTING YOUNGEST BROKEN STRATA 

1 R HISTORIC TWE 
0 HOLOCENE TIME 
y LATE PUATERNAPY 
G 0uAl:k :ARY . 
B MIDDLE M I K E N E  
P M A I  BE ACTIVE 

I 
1 
i 

i 
i 

I 
I 
I 

1 
1 
I 

1 

I 

'. 
! 

FIGURE 15 .  Index map of ldaho showing known and s u s p e c t e d  
a c t i v e  f a u l t s .  (Modif ied from Witkind, 1975 . )  I L J  

L 

-3 1- 



VALLEY COUNTY 

Occurrences of t he rma l  s p r i n g s  i n  Va l l ey  County are 
similar t o  occur rences  i n  Idaho County b u t  t hey  appear  t o  be 
more numerous ( f i g u r e  1 6 ) .  Many are accessible by graded 
and  d ra ined  g r a v e l  roads i n  t h e  more remote l o c a t i o n s  and 
some occur near major t r a n s p o r t a t i o n  routes. O t h e r s  are i n  
w i lde rness  areas accessible only  by pack t r a i l  or r i v e r  
t r a v e l .  Many are used by game animals  as s a l t  l i c k s  due t o  
minor amounts of sodium ( N a )  and c h l o r i n e  ( C l )  i o n s  i n  t h e  
water. 

Chemical a n a l y s e s  are a v a i l a b l e  f o r  on ly  20 o f  t h e  4 1  
known thermal  water occurrences  i n  Va l l ey  County. Tem- 
p e r a t u r e s  range from 20oC a t  Dollar Creek W a r m  Spr ings  
(16N-6E-14ccclS) t o  88OC a t  Ind ian  Creek H o t  Sp r ings  
(17N-llE-21blS) i n  t h e  Idaho wi lde rness  area. Dissolved 
so l ids  are very  l o w ,  t h e  h i g h e s t  being 412  mg/l and t h e  
lowest r e p o r t e d  t o  be 192 mg/l. The waters may be classed 
a s  sodium ca rbona te  or sodium b ica rbona te  type  waters 
accord ing  t o  t h e  dominant chemical s p e c i e s  d i s s o l v e d  i n  t h e  
water. 

Two areas i n  Va l l ey  County t h a t  might be c a n d i d a t e s  f o r  
power g e n e r a t i o n  s i tes  are I n d i a n  Creek H o t  Sp r ings  and 
Vulcan H o t  S p r i n g s  (14N-6E-llbdalS), p rovided  q u a r t z  is t h e  
mine ra l  c o n t r o l l i n g  s i l i ca  c o n t e n t  i n  t h e  t h e r m a l  waters. 
A s  I n d i a n  Creek H o t  Sp r ings  is i n  t h e  Idaho wi lde rness  area, 
however, it is n o t  l i k e l y  t o  be developed. The t w o  s p r i n g s  
e x h i b i t  very  similar chemical  qua l i t i es .  Subsurface t e m -  
p e r a t u r e s  appear  t o  be i n  t h e  135OC range,  accord ing  t o  t h e  
Na-K-Ca chemical geothermometer and may be as h igh  as 
145-150OC, accord ing  t o  t h e  q u a r t z  chemical geothermometer 
( c o l u m n s  T5 and T i ,  basic data table 2.) 

Another noteworthy thermal  s p r i n g  is B o i l i n g  Spr ings  
(12N-5E-22bbclS) on t h e  Middle Fork of t h e  P a y e t t e  River.  
T h i s  s p r i n g ,  accord ing  t o  R o s s  (1971, p. l o ) ,  is perhaps  t h e  
best s t u d i e d  thermal  s p r i n g  i n  Idaho. The water c o n t a i n s  

p.  1 0 )  s ta ted t h a t :  
s e v e r a l  metallic i o n s ,  i nc lud ing  mercury. ROSS (1971, 

B o i l i n g  Spr ings  is only  one of  e i g h t  thermal  
s p r i n g s  i n  t h i s  area. A l l  f low from g r a n i t i c  rocks 
a long  s h e a r  zones p a r a l l e l i n g  t h e  r i v e r .  Sp r ings  
a long  t h e  Middle Fork of t h e  P a y e t t e  River  seem t o  
be a long  a n  e x t e n s i o n  of t h e  same f a u l t  t h a t  acts 
as  a c o n d u i t  f o r  s p r i n g s  a long  t h e  South Fork of 
t h e  Salmon River .  

Although called B o i l i n g  S p r i n g s ,  surface tempera ture  is only  
85OC. Subsurface tempera tures  appear  t o  be n o t  much h i g h e r ,  
o n l y  89OC accord ing  t o  t h e  chemical geothermometer. 

i 
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FIGURE 1 6 .  Index map of Valley County showing l o c a t i o n s  of 
thermal water occurrences  wi th  s u r f a c e  tempera- 
t u r e s  of 20oC or h igher .  
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Cater and o t h e r s  (1973 p. 383-389) d i s c u s s e d  t h e  thermal  
s p r i n g s  i n  V a l l e y  and Cus te r  c o u n t i e s  a long  t h e  Middle Fork 
o f  t h e  Salmon River  and s t a t e d :  

Thermal s p r i n g s  i n  t h e  Idaho p r i m i t i v e  area are i n  
a n  area of  . . . vo lcan ic s  and t e c t o n i c  ’ a c t i v i t y .  
Most rocks  are Cretaceous Idaho b a t h o l i t h ,  Eocene 
C h a l l i s  v o l c a n i c s  and Eocene g r a n i t e .  Rock types  
do n o t  appear  t o  i n f l u e n c e  t h e  d i s t r i b u t i o n  of  t h e  
s p r i n g s .  T e r t i t a r y  mafic  d i k e s  nea r  t h e  thermal  
s p r i n g s  i n d i c a t e  a p o s s i b l e  mutual r e l a t i o n s h i p  t o  
deep-seated h e a t  sources. 

The igneous r o c k s  are n o t  porous, b u t  numerous s u r -  
face f r a c t u r e s  and f a u l t s  are a p p a r e n t l y  e x t e n s i v e ,  
p rov id ing  t h e  channel  ways f o r  convec t ive  systems 
t h a t  pe rmi t  s u r f a c e  waters to  reach deep-seated 
h e a t  sources and r e t u r n  t o  t h e  s u r f a c e  a t  g r e a t l y  
e l e v a t e d  tempera tures .  A l l  s p r i n g s  are on numerous 
small f a u l t s  and f r a c t u r e s  w i t h i n  a few f e e t  of 
major streams a long  probable  f a u l t s .  Most f a u l t s  
and f r a c t u r e s  s t r i k e  N. 45O W; d i p s  are normally 
g r e a t e r  t h a n  45O. 

With  t h e  excep t ion  of Ind ian  Creek H o t  Sp r ings ,  s u b s u r -  
face temperature i n  t h e  Middle Fork Salmon River  area prob- 
a b l y  w i l l  n o t  exceed b o i l i n g  as shown by t h e  chalcedony and 
Na-K-Ca chemical  qeothermometers (basic data table 2, 
columns T4 and T5) .  Wilderness  area c l a s s i f i c a t i o n  pre- 
c l u d e s  l a r g e  scale development of any of these thermal  
s p r i n g s  . 

Wilson and o t h e r s  (1976) s t u d i e d  t h e  geothermal  poten- 
t i a l  of t h e  Cascade area i n  Va l l ey  County. They stated: 

F i e l d  and l a b o r a t o r y  i n v e s t i g a t i o n s  show t h e  
e x i s t e n c e  of a geothermal resource i n  t h e  Cascade 
area of wes t - cen t r a l  Idaho which may have develop- 
ment p o t e n t i a l  f o r  n o n - e l e c t r i c a l  u s e s .  Numerous 
h igh  a n g l e  f a u l t s  c u t  t h e  Idaho b a t h o l i t h  i n  t h i s  
area; d i sp lacemen t s  on  some of  t h e s e  f a u l t s  are as 
g r e a t  as 3050 m and many of  them have associated 
a l t e r a t i o n  zones. X-ray a n a l y s e s  of  samples 
collected from these zones i n d i c a t e  s u b s t a n t i a l  
hydrothermal  a l terat ion.  F a u l t  controlled h o t  
s p r i n g s  have tempera tures  a t  t h e  s u r f a c e  o f  up to  
7 1% . 
Microseismic monitor ing i n  t h e  area s u g g e s t s  t h a t  
east-west t r e n d i n g  f a u l t s  are a c t i v e ,  suppor t ing  
t h e  p l a u s i b i l i t y  of a n  accessible geothermal  
resource. 
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FIGURE 1 7 .  EROS false  color in frared  Landsat EDISE image of part of 
w e s t - c e n t r a l  Idaho and e a s t e r n  Oregon showing s e l e c t e d  
l i n e a r  f e a t u r e s  and thermal water l o c a t i o n s  w i t h  surface 
temperatures above 20°C. Note: Linear f e a t u r e s  occur  

6, between t h e  b lack  l i n e s .  
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The domestic groundwater supply for most of t h e  
area is from v e r y  shal low wells, most of which are 
developed i n  t h e  upper 200 fee t  of t h e  v a l l e y  
f loors  and d e r i v e  t h e i r  water from j o i n t s  rather 
t h a n  from f a u l t  systems. P re l imina ry  data i n d i c a t e  
no connec t ion  between t h e  thermal systems and t h e  
water supply  for  t h e  area. 

The Na-K-Ca and chalcedony chemical geothermometers s u g g e s t  
aquifer tempera tures  may be as high  a s  46  t o  66OC n e a r  t h e  
c i t y  of Cascade. 

Thermal water is associated most ly  w i t h  g r a n i t i c  rocks 
of t h e  Idaho b a t h o l i t h .  

E a r t h  Resources Observat ion Systems (EROS)  d i g i t a l  image 
enhancement system sa t e l l i t e  image ( f i g u r e  17)  of t h e  
Cascade-Long Val ley  area shows t h a t  Cascade l i e s  n e a r  t h e  
i n t e r s e c t i o n  of major l i n e a r  f e a t u r e s .  These may c o n t r o l  
t h e  occur rence  of thermal water i n  t h e  area. O t h e r  thermal 
water occur rences  i n  wes t - cen t r a l  Idaho and selected l i n e a r  
f e a t u r e s  associated w i t h  them are also shown on t h e  image. 

LEMHI COUNTY 

Eleven thermal  s p r i n g s  have p r e s e n t l y  been documented i n  
L e m h i  County ( f i g u r e  18) .  About ha l f  are i n  remote 
( p r i m i t i v e  or  r e c r e a t i o n )  areas which precludes development. 
Chemical data have been collected for  o n l y  f o u r  of t h e  e l ev -  
e n  thermal s p r i n g s  located i n  Lemhi County. 

The ho t tes t  thermal s p r i n g  i n  t h e  county and one of t h e  
ho t t e s t  i n  Idaho is Big Creek H o t  Sp r ings  (23N-18E-22cadlS) 
which h a s  a s u r f a c e  tempera ture  of 93OC ( b o i l i n g ) .  I t  is 
located h igh  i n  t h e  H o t  Sp r ings  Creek d ra inage  ( o v e r  330 m 
above t h e  Salmon River ,  t h e  major d ra inage  i n  t h e  area) n e a r  
Pan the r  Creek a t  t h e  top of a d i v i d e  ( r i d g e  top d i s c h a r g e ) .  

and Na-K-Ca chemical geothermometers b o t h  i n d i c a t e  
ace tempera tures  are 16O-17S0C. Both s i l i c e o u s  and 

c a r b o n a t e  d e p o s i t i o n  is found nea r  a c t i v e  ven t s .  Water is 
p r e s e n t l y  used by b i g  game h u n t e r s  as a steam bath.  B i g  
Creek H o t  Sp r ings  appears from ble  data to  date to  be 

n n e t t  (1977) rep he geology and geochemistry 
Blackbird Mountain-Panther Creek r e g i o n  i n  Lemhi 

t h e  b e s t  prospec r power gene ra t ion .  

County, Idaho. H e  stated (p. 4 ) :  

The Pan the r  Creek reg ion  is located i n  t h e  Salmon 
River  Mountains. The area is c h a r a c t e r i z e d  by 
f l a t t o p p e d  mountains  and moderate t o  stee 
canyons.  T h i s  e n t i r e ’  s e c t i o n  o f  Idaho 
s t r i k i n g  from t h e  a i r  as concord 
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t h e  appearance o f  a f l a t  p l a i n  s t r e t c h i n g  from t h e  
Bighorn Crags ( T e r t i a r y  p l u t o n )  which rise above 
t h e  g e n e r a l  remnant s u r f a c e s .  E leva t ions  range  
from 976 m i n  t h e  Salmon River  Canyon t o  ove r  
2,700 m i n  t h e  wes tern  part o f  t h e  s tudy  area. 

Bennet t  f u r t h e r  stated (p. 8 ) :  

The rocks i n  t h e  Blackbird Mountain quadrangle  are, 
' for t h e  m o s t  p a r t ,  Precambrian metasediments and 

i n t r u s i v e s  which have undergone s e v e r a l  e p i s o d e s  of  
f o l d i n g  and f a u l t i n g .  Large scale t h r u s t  f a u l t i n g ,  
b lock  f a u l t i n g ,  and T e r t i a r y  igneous a c t i v i t y  ( b o t h  
i n t r u s i v e  and e x t r u s i v e )  have added t o  t h e  
complexi ty .  Lack o f  good s t r a t i g r a p h i c  c o n t r o l  
g r e a t l y  complicates t h e  i n t e r p r e t a t i o n  of  t h e  
geology;  indeed,  even t h e  g r o s s  a g e s  o f  t h e  main 
u n i t s  r ema ins  questionable, 

B e n n e t t ' s  l i n e a r  map of t h e  area is i n c l u d e d  h e r e  as  
f i g u r e  19. 

a. There are three prominent se ts  of  l i n e a r s ,  a 
no r thwes t  se t ,  a n o r t h e a s t  s e t  and a north-  
no r thwes t  set. 

b e  A set  of  l inears  which d u t l i n e s  t h e  eastern 
edge of t h e  Crags p l u t o n  may r e p r e s e n t  a c u r -  

' v i l i n e a r  f r a c t u r e  system associated w i t h  
emplacement of t h e  p lu ton .  These l inears 
t r e n d  nor thwes t  a long  Roaring Creek, nor th-  

- s o u t h  j u s t  east  of Cathedral  Rock and nor th-  
n o r t h e a s t  a long  Yel lowjacket  Creek. 

C. Many o f  t h e  major d r a i n a g e s  appear  t o  co in-  
cide wi th  l i n e a r  segments s u c h  as t h e  Pan the r  
Creek-Napias Creek l ineament.  

d.  L i n e a r s  appear  ore concentrated 
of Blackb i r d  r e e k ,  Musgrove 
Porphyry Creek, I n  t h i s  a r e a ,  t 
t i o n  o f  n o r t h e a s t  and nor thwes t  l i n e a r s  forms 
a boxwork p a t t e r n .  S e v e r a l  o f  t h e  n o r t h e a s t  
l i n e a r s  are conf ined  t o  a b e l t  bordered by 
t h e  Pan the r  Creek-Napias l ineament  t o  t h e  
east  and t h e  headwaters  of Blackbi rd  Creek, 
Musgrove Creek and Porphyry Creek to  t h e  
w e s t .  

e. Comparison of f i g u r e s  20 and 21 shows t h a t  
t h e  -150 gamma con tour ,  which may r e p r e s e n t  
t h e  wes tern  l i m i t  of t h e  Leesburg s t o c k ,  
c o i n c i d e s  wi th  l i n e a r  segments j u s t  east  o f  

H e  noted f i v e  major t r ends :  

L 
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FIGURE 1 9 .  Linear map compiled from Landsat,  false color, 
i n f r a r e d  imagery. Topographic base  is from 
Elk C i t y  AMs map ( s c a l e  1:250,000). From 
Bennet t ,  1977,  p.  3 3 .  
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t h e  P a n t h e r  Creek and a l o n g  Napias Creek and 
Moccasin Creek. 

Of in te res t  to  t h i s  s t u d y  are the l i n e a r s  t h a t  i n t e r s e c t  
i n  t h e  v i c i n i t y  o f  Big Creek H o t  Spr ings .  The Hot S p r i n g s  
Creek part of t h e  Clear Creek-Hot S p r i n g s  Creek l i neamen t  
h a s  been mapped as a f a u l t  ( f i g u r e  1 9 ) .  The n o r t h  t r e n d i n g  
l i n e a m e n t  approximate ly  f o l l o w s  t h e  Aug n-Greiss-Yellow- 
j a c k e t  Formation ( f i g u r e s  

Of interest  t o  t h i s  r n e t t ' s  aeromagnet ic  map 

A p o s i t i v e  magnet ic  anomaly (maximum +150 gamma) is  
e x p r e s s e d  no r thwes t  burg on Camp Creek. 

Benne t t  b e l i e v e d  t h i s  r e p r e s e n t e d  t h e  magnet ic  expres-  

The small pa r t  o f  t h e  stock exposed a long  A r n e t t  
Creek e x t e n d s  from t h e  +50 gamma c o n t o u r  across t h e  
0 gamma contour .  The -100 gamma l i n e  which sur -  
rounds  t h e  +150 l i n e  ( s o u t h  o f  Haystack Mountain) 
marks t h e  wes te rn  l i m i t  of s i l v e r ,  lead and molyb- 
denum anomal ies  which are probably  related to t h e  
s t o c k  . The -150 gamma con tour  n e a r  J u r e a n o  
Mountain e x t e n d s  a long  t h e  Leesburg f a u l t  and may 
mark t h e  wester l i m i t  of t h e  s t o c k  i n  t h e  
subsu r face .  

The area enc losed  by t h e  210 gamma l i n e  o v e r  Gant 
Mountain and t h e  sur rounding  -200 gamma l i n e  are 
most l i k e l y  e x p r e s s i o n s  o f  t h e  a u g e n / e l l i p s o i d a l  
g n e i s s  u n i t  and its s u b s u r f a c e  e x t e n s i o n  to  t h e  
no r thwes t  benea th  t h e  u n d i f f e r e n t i a t e d  metamorphic 
rocks .  I n  fact ,  most of t h e  area which is less 
than -150 gamma y area, appears to 
be related to r n s  of t h e  augen 

L J  

t h e  area as  shown i n  f i g u r e  21. Bennet t  rep 

s i o n  of t h e  Leesburg Stock. Bennet t  reported t h a t :  

Salmon H o t  Sp r ings  (20N-22E-3abdlS), 10  km s o u t h  of 
gi Salmon, h a s  a; s u r f a c e  t empera tu re  of 4SoC, and is t h e  
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FIGURE 2 0 .  Geologic map of t h e  B i g  Creek Hot Spring area i n  Lemhi County, Idaho 
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FIGURE 2 1 .  Aeromagnetic map of t h e  s tudy  area ( m o d i f i e d  
from U . S . G . S . ,  1 9 7 5 ) .  Map is drawn w i t h  a 6 .17  
gamma/mile nor th  and a 3 . 9 2  gamma/mile east  
r e g i o n a l  t rend  removed. Magnetic c o n t o u r s  are 
o v e r l a i n  on topography from t h e  Elk C i t y  AMs map 
(scale 1:250,000)  . From Bennet t ,  1 9 7 7 ,  p . 2 8 .  
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n e a r e s t  o f  any thermal  s p r i n g s  i n  Lemhi County to  a meaning- 
f u l  popu la t ion  c e n t e r .  Aquifer  tempera tures  a t  Salmon H o t  
S p r i n g s  appear t o  be on ly  50OC by t h e  chalcedony chemical 
geothermometers  (basic data t a b l e  2 )  a l though t h e  Na-K-Ca 
chemica l  geothermometer i n d i c a t e d  tempera tures  may be as 
h i g h  as 204OC. T h i s  d i sc repancy  could be caused by mixing 
o f  h o t  and cold water o r  p r e c i p i t a t i o n  of calcium i n  t h e  
subsu r face .  There is e x c e s s  t r a v e r t i n e  d e p o s i t i o n  by t h e  
s p r i n g .  T h i s  s i t e  might  have potential  f o r  space h e a t i n g  i n  
or  n e a r  Salmon. 

Sharkey H o t  Sp r ings  (20N-24E-34ccclS) issues from 
Oligocene s i l i c ic  v o l c a n i c  rocks  a long  a nor thwes t  t r e n d i n g  
f a u l t .  I t  is a c t i v e l y  d e p o s i t i n g  small q u a n t i t i e s  of car- 
bonate  material and a p p a r e n t l y  former ly  deposited si l ica.  
I t  d i s c h a r g e s  30 l/min. Measured s u r f a c e  tempera ture  is 
52OC. Maximum subsur face  tempera ture  is thought  to  be b e s t  
r e p r e s e n t e d  by t h e  chalcedony chemical  geothermometers a t  
104OC. Sharkey H o t  Sp r ings  is somewhat removed from popula- 
t i o n  c e n t e r s  b u t  is a c c e s s i b l e  by an  improved road. 

.A s p r i n g  (16N-21E-18adclS) located on t h e  Salmon River  
d i s c h a r g e s  25 l/min and has  a s u r f a c e  tempera ture  o f  46OC. 
I t  i s s u e s  from t h e  a l l u v i a l  material probably  o v e r l y i n g  
Precambrian q u a r t z i t e .  T h i s  s p r i n g  deposits small quan- 
t i t i e s  o f  ca rbona te  material l o c a l l y .  Subsur face  
t empera tu res  may best be r e p r e s e n t e d  by t h e  chalcedony chem- 
ica l  geothermometer a t  57OC. 

LJ 

BOISE COUNTY 

Thermal s p r i n g s  i n  Boise County are most numerous a long  
t h e  South Fork o f  t h e  P a y e t t e  River  ( f i g u r e  2 2 ) .  Garden 
Va l l ey  l ies  a t  t h e  conf luence  o f  t h e  South  and Middle Forks 
o f  t h e  P a y e t t e  River  and is popular  as  a s u m m e r  home resort 
area. S e v e r a l  thermal  s p r i n g s  and a t  l ea s t  one thermal  w e l l  
are i n  t h e  Garden Va l l ey  area. Two thermal springs exist 
n e a r  Idaho Ci ty .  One, Stope Warm Spr ings  (6N-SE-33abclS) 8 

o c c u r s  i n  a n  abandoned mine a d i t .  The o t h e r ,  Warm Spr ings  
(6N-SE-33adclS), h a s  been developed i n t o  a popular  resort. 
Idaho  C i t y  is also a popular summer home rea where use 
cou ld  be made er for space hea 

L i t t l e  is c h a r a c t e r i s t i c s  o f  thermal  water 
as  o n l y  s i x  c ses are a v a i l a b l e  from 1 9  known 
thermal  occur rences  i n  Boise County. More sampling o f  t he r -  
m a l  water occur rences  should  be undertaken t o  more f u l l y  
assess t h e  area's g ermal p o t e n t i a l .  

I n  g e n e r a l ,  t i s s o l v e d  solids are low except f o r  
f l o u r i d e  and su l fa te  c o n c e n t r a t i o n s  i n  t h o s e  thermal  waters 
sampled; g e n e r a l l y ,  t h e  water is a sodium b ica rbona te  type.  
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Bonneville Hot Springs (10N-1OE-3lbcclS) is the hottest 
thermal water in -Boise County at 85OC and has a 1400 l/m 
discharge issuing from a fault in granite (Ross .1971). 
Bonneville Hot Springs may have potential for binary cycle 
power generation, as the quartz and Na-K-Ca chemical 
geothermometers estimate temperatures of 137 and 142oC. 

W 

Deer Hot Springs (9N-3E-25baclS) might also have poten- 
tial for binary cycle power, as quartz and Na-K-Ca chemical 
geothermometers estimate temperatures of 147 and 134oC. 
Deer Hot Springs has a surface temperature of 8OoC and 
discharges 76 l/min. 

Other thermal springs are much cooler having surface 
temperatures’between 46 and 67OC and subsurface temperatures 
between 60 and 104OC, according to the Na-K-Ca and chalced- 
ony chemical geothermometers. The Na-K-Ca chemical geother- 
mometer indicates subsurface temperatures cool in a fairly 
systematic way from a high of 142OC at Bonneville Hot 
Springs in the upper reaches of the South Fork Payette River 
to a low of 63OC near Danskin Creek Hot Springs (8N-5E- 

Sacajawea Hot Springs (10N-llE-31aadlS) in the upper 
reaches of the South Fork Payette River drainage has not 
been sampled, but has a surface temperature of 68OC and 
reported discharge of 380 l/min. 

Twin Springs (4N-6E-24bcblS), a developed resort, is so 
named because a thermal and nonthermal spring occur in close 
proximity and is located in the lower reaches of the Middle 
Fork of the Boise River above Arrowrock Reservoir. The 
thermal spring discharges water at 67OC. Subsurface tem- 
peratures may be as high as 104OC, according to the chalced- 
ony chemical geothermometer. The Na-K-Ca chemical 
geothermometer predicts 60OC, unexplainedly 7OC below 
measured surface temperatures. 

CUSTER COUNTY 

- 

1bCClS) 

Thermal springs in Custer County (figure 23) are similar 
in occurrence to springs in most of the rest of “north- 
central Idaho occurring near drainage confluences or near 
ridge points that protrude into the stream. The thermal 
waters are generally low in dissolved solids and have high 
pH values. About half are on lands administered by the USFS 
and many could be developed for recreational uses. One, 
Stanley Hot Springs (lON-13E-3cablS) , has now been covered 
over . 

Generalities on thermal spring occurrences along the 
Middle Fork of the Salmpn River were given earlier in the 
section on Valley County.? These are in remote areas, so 
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Index map of Custer County showing l o c a t i o n s  of 
thermal water occurrences  w i t h  s u r f a c e  tempera- 
t u r e s  of 2OoC or h igher .  
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FIGURE 24. EROS f a l s e  color infrared Landsat E D I S E  image of central  
Idaho showing selected l inear  features and thermal water 
locations w i t h  surface temperatures above 20OC. u 

-49- 





l a r g e  scale development f o r  i n d u s t r i a l  purposes  is n o t  
l i k e l y .  Sp r ings  a long  t h e  main Salmon River  between Smiley 
Creek and Salmon g e n e r a l l y  l i e  w i t h i n  recreation area bound- 
aries on both p r i v a t e  l and  and l and  admipistered b y ,  t h e  
USFS. Some of t h e s e  s p r i n g s  have p o t e n t i a l  f o r  r e c r e a t i o n a l  
u s e s .  S e v e r a l  are p r e s e n t l y  used as such and o t h e r s  have 
been p r e v i o u s l y  used f o r  such purposes.  I n  areas t h a t  are 
b e i n g .  developed f o r  recreational home s i t e s ,  s p r i n g s  could 
be u t i l i z e d  f o r  space h e a t i n g .  Some of these s p r i n g s  might  
be used s i m i l a r  t o  t h e  way s p r i n g s  i n  Boise County are used 
by t h e  Idaho Department of F i s h  and G a m e  a s  a h e a t  source 
f o r  game b i r d  product ion ,  p a r t i c u l a r l y  wi ld  tu rkeys  and 
grouse .  As most of  t h e  area is f a r  from markets  and f e w  
good t r a n s p o r t a t i o n  f a c i l i t i e s  e x i s t ,  most o t h e r  u s e s  appear  
t o  be e x c l u d e d ,  a l though l o c a l l y  small scale uses ,  s u c h  as  
greenhouse o p e r a t i o n s ,  might  be f e a s i b l e .  

F igure  24 is a n  enhan Landsa t  fa lse  color i n f r a r e d  
image of p a r t  o f  C e n t r a l  Idaho showing l o c a t i o n s  of selected 
thermal  water d i s c h a r g e s  and l i n e a r  f e a t u r e s .  The common 
occur rence  of s p r i n g s  and l i neamen t s  is n o t  s t r i k i n g  on  t h e  
f i g u r e .  Neve r the l e s s ,  s e v e r a l  major l i n e a r  f e a t u r e s  are 
shown n e a r  t h e  thermal s p r i n g s  or wells. The chemical 
yeothermometers are h igh ly  v a r i a b l e  f o r  Cus te r  County. 
Highes t  aqui fe r  t empera tu res  appear  t o  be n e a r  104oC i n  t h e  
area of Basin Creek, Mormon Bend and Sunbeam H o t  Spr ings .  

NORTHEN4 ELMORE COUNTY 

Thermal s p r i n g s  i n  n o r t h e r n  E l m o r e  County ( f i g u r e  25)  are d i s t r i b u t e d  a long  t h e  major d r a i n a g e s  -- t h e  North,  
Middle, and South Forks o f  t h e  Boise River.  These occur- 
r e n c e s  a long  t h e  d r a i n a g e s  are similar to  other s p r i n g s  i n  
c e n t r a l  Idaho. - 

R o s s  (1971, p. 13 and 1 4 )  s tates t h a t :  

More than  a dozen thermal  s p r i n g s  occur  a long  t h e  
l i neamen t  t h a t  marks t h e  main Boise River  and i t s  
Middle Fork t r ibu tary .  All t h e  s p r i n g s  i s sue  from 
g r a n i t e ,  i n  areas t r a n s e c t e d  by g r a n i t i c  and maf ic  
d ikes .  Between Twin S p r i n g s  (4N-6E-24bcblS) i n  
Boise County a n  a the rby  M i l l  w e l l  (6N-gE-35acal) 
s p r i n g s  average  eve ry  2 miles. A s i n g l e  s p r i n g  
(6N-llE-35dcalS) is n o r t h e a s t  of A l t a n t a  a long  t h e  
same 1 ineament. 

The 29OC water f r o m  t h e  f lowing w e l l  a t  Weatherby 
M i l l  is considered by local r e s i d e n t s  too mine ra l -  
i z e d  t o  d r i n k ,  a l though  to ta l  d i s s o l v e d  so l ids  are 
similar t o  t h  

Approximately a dozen thermal  anomalies  ( f i g u r e  2 5 )  
occur a long  t h e  upper reaches of  t h e  South Fork of 

i n  t h e  o t h e r  s p r i n g s .  
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FIGURE 25. Index map of E l m o r e  County showing l o c a t i o n s  of 
thermal  wa te r  occurrences wi th  surface t e m -  
p e r a t u r e s  of 2OoC or h igher .  

-5 2- 



W 

of 
i n  

t h e  Boise River  and i ts  t r ibu ta r i e s .  A l l  are i n  
g r a n i t i c  rock ,  much of  which is c u t  by maf ic  and 
p e g m a t i t i c  d i k e s .  

Paradise H o t  Sp r ings  (3N-10E-33bdblS) u t i l i z e s  6OoC 
water i n  a swimming pool  a t  a resort. A m i l e  
s o u t h ,  Bridge Hot Spr ing  (2N-lOE-5acalS) and 
related s e e p s  flow more than  150 gpm, a lso a t  60°C. 
A w a r m  s p r i n g  (3N-IOE-lOabalS) and s e v e r a l  w a r m  
wells are a t  F e a t h e r v i l l e .  The 46OC water a t  
Baumgartner H o t  Spr ing  (3N-12E-7dcdlS) is used  f o r  
b a t h i n g  f a c i l i t i e s  a t  a Forest S e r v i c e  campground. 
L i g h t f o o t  H o t  Spr ing  (3N-13E-7dcalS) a p p a r e n t l y  was 
used a t  one t i m e  f o r  domestic h e a t i n g  and f o r  
i r r i g a t i o n  of  a small meadow. Maximum tempera ture  
is 62OC. 

Highes t  temperatures a long  t h e  South Fork of t h e  
Boise River  are a t  t h e  east  and w e s t  extremities of  
t h e  r eg ions .  

The chemical  geothermoineters i n d i c a t e  some of t h e  h o t t e r  
t h e  l o w  temperature thermal  water i n  Idaho might be found 
n o r t h e r n  E l m o r e  County. The Wa-K-Ca and q u a r t z  chemical  

geothermometers i n d i c a t e  t e m p e r a t u r e s  as h i g h - a s  126OC might  
be found by d r i l l i n g  a t  Neinmeyer H o t  Sp r ings  
(SN-7E-24bddlS). A t  L a t t y  Hot Spr ings  (3S-lOE-3lddblS), 
temperatures might be as h igh  as 137OC. Most o f  t h e  other 
s p r i n g s  i n  t h e  area show subsu r face  tempera tures  below 80°c, 
acco rd ing  t o  t h e  Na-K-Ca -chemical geothermometer. 

Most of these thermal  s p r i n g s  are on l a n d s  admin i s t e red  
by t h e  USFS and s e v e r a l  more probably could be developed by 
t h e  USFS f o r  r e c r e a t i o n  purposes .  Those t h a t  occur nea r  
v a c a t i o n  homesi tes  ( t a b l e  4 )  could probably be developed f o r  
space  h e a t i n g ,  provided f lows  cou ld  be augmented by 
d r i  11 i ng . Some of them could be used by t h e  Idaho 
Department of F i s h  and G a m e  a s  a heat source for game b i r d  
product ion .  

CAMAS COUNTY 

C a m a s  County ( f i g u r e  26) c o n t a i n s  s e v e r a l  thermal  
s p r i n g s  and wells. Many are i n  t h e  unpopulated Soldier 
Mountain area to  t h e  n o r t h  of Camas Prairie'. These 
occur rences  are similar t o  t h e  rest of  t h e  thermal  s p r i n g s  
i n  c e n t r a l  Idaho. They are l i m i t e d  t o  t h e  South Fork of t h e  
Bo'ise River  and i t s  t r ibutar ies  i n  n o r t h e r n  C a m a s  County. 
Located h e r e  are Worswick (3N-14E-28caalS) I Preis (3N-14E- 
l S d a c l S ) ,  Wardrop (lN-13E-32abblS) and L i g h t f o o t  (3N-13E- 
7dca lS)  h o t  springs. Worswick Hot S p r i n g s  is probably  t h e  
most e x t e n s i v e  thermal  s p r i n g  i n  Idaho cover ing  more t h a n  10 
acres and having dozens of v e n t s ,  accord ing  t o  Ross (1971) . W 
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TABLE 4 
TOWNS AND RECREATIONAL HOME AREAS I N  CENTRAL IDAHO WITHIN 5 KM (3 M I )  OF A 20% OR HIGHER THERMAL SPRING OR WELL ( 1978) 

SPr  ng west 
or Estimated 

We1 I Subsurface 
Surface Temperature % Tota I Present 

Water Surface 
Popu I a t  ion Owner 

Tempera- Min. Max. D isso I ved 
Remarks Town County Location tUre % Na-KCa Chalcedony Sol ids Use 

No chemical anai- 
yses avai lable, 
summer home 
s ites. 

-- -- -- -- Atlanta Elmore 5N- 1 1 E-3 -- -- I 

Cascade Va I ley 14N-3E-36abd 1 43 46 66 193 Municipal pool 916 c i t y  of I 

Cascade 
Chal I i s  Custer 14N-19E-BdddlS 40 60 68 Natator 1 um 850 Private Summer home sites. 
Clayton Custer 11N-17E-27bddlS 41 58 W" 640 Natator I um 41 Pr ivate Summer home sites. 

Counci I Adams 16N-1W-15bacl 22 - 
E l l i s  Custer 16N-2E-18adclS 46 -- 

Recreat i on 
Pr I vate i 

I Springs i n  Lemhi 
County. 

-- -- I r r iga t ion  923 
I -- -- -- 

I Feather- Elnwe 3N-1OE-lOabal 43 e -- -- Space heating - Private Sumner home sites. 
v1 v i  I l e  
f Garden Boise 8N-5E-lObdd1S 55 74 80 237 Space heating, - Private Sumner home sites. 

Val ley pr ivate swim- 
ming 

Hat ley Blaine 2N-18E-18dbblS 59 83 100 272 Space heating 1,840 Pr ivate Heated Hiawatha 
Hotel. 

yses avai lable, 
summer home sites. 

domi n I ums. 

Idaho Ci ty  Boise 6N-5E-30acdlS 41 -- -- -- Natator I um 194 Private No chemical anal- 

Ketchum Blaine 4N-17E-15aaclS 71 88 101 324 Space heating 1,780 Private Heats several con- 

Meadows Adams 19N-2E-22ccalS 43 91 96** 489 Unused - -- Public w a t e r  s u p  
P lY. 

sites. 

Stan ley Custer 10N-13E-3cablS 41 47 76 21 0 52 Bath house L pool. Unused 
Warm Lake Valley 15N-6E-14cdblS 55 62 83 258 Unused - Near summer home 

*Minimum and maximum subsurface temperatures are based on the chemical geothermometers from basic data table 2. Both &e given 
t o  c a l l  the reader's at tent ion t o  the uncertainties involved In  the i r  interpretation. 
some skepticism. 
i n  these areas. 

Maximum temperatures should be viewed with 
The geothermometers are useful i n  i n i t i a l  assessment of geothermai areas t o  establ ish p r i o r i t i e s  for further nork 

*Win imum temperature i s  chalcedony temperature. Maximum temperature i s  Na-K-Ca temperature. 





Most f l o w  a t  t empera tu res  n e a r  76OC. Total d i s c h a r g e  from 
t h e  e n t i r e  s p r i n g  is o v e r  1500 l/min. Ross (1971, p. 1 4 )  
reported t h a t  t h e  e n t i r e  area, which is b r e c c i a t e d ,  
b leached ,  and s i l i c i f i ed ,  was t h e  p robab le  i n t e r s e c t i o n  of 
s e v e r a l  f a u l t  zones. 

M i t c h e l l  ( 1 9 7 6 ~ )  reported on  t h e  geothermal  p o t e n t i a l  of 
s o u t h e r n  C a m a s  County and described t h e  geochemis t ry  o f  t h e  
the rma l  s p r i n g s  i n  t h i s  area. H e  reported (p.  1 5 )  t h a t :  

Thermal water o c c u r r e n c e s  i n  t h e  C a m a s  Pra i r ie  area 
are  n o t  l i m i t e d  to  any one  l o c a l i t y  or rock  t y p e  
b u t  are found s p a r s e l y  d i s t r i b u t e d  o v e r  a l a r g e  
area ( f i g u r e  26 ) .  The occur rences  seem more 
abundant ,  however, i n  t h e  wes te rn  reaches where H o t  
S p r i n g s  Ranch (lN-13E-32abclS) , Barron ' s  H o t  
S p r i n g s  (1S-13E-34bcblS), Sp r ing  No. (1S-12E- 
16cbalS-cablS) and s e v e r a l  w a r m  a r t e s i a n  wells are 
located. These s p r i n g s  i s s u e  from a l l u v i a l  v a l l e y  
f i l l  deposits. The w e l l s  were d r i l l e d  i n t o  v a l l e y  
f i l l  a l luv ium.  

E l k  Creek H o t  S p r i n g s  ( lN-15E-14ada lS )  are located 
i n  t h e  e a s t e r n  part  of t h e  s t u d y  area and i s s u e  
from f r a c t u r e s  i n  Cretaceous g r a n i t i c  r o c k s  n e a r  
Eocene(?)  t o  Miocene(?) C h a l l i s  v o l c a n i c  rocks .  

S e v e r a l  other reported thermal  waters ( n o t a b l y  w a r m  
a r t e s i a n  wells) were n o t  f lowing  a t  t h e  t i m e  t h e y  
were v i s i t e d  and samples could n o t  be collected f o r  
a n a l y s i s .  Thermal water deposits were a b s e n t  a t  
a l l  v i s i t e d  s p r i n g s  and wells except for v e r y  minor 
e v a p o r a t i v e  i n c r u s t a t i o n s  around d i s c h a r g e  p i p e s  o f  
some of t h e  wells. Discharges of t h e  v a r i o u s  
sampled s p r i n g s  and most wells were low. Measured 
surface t empera tu res  range  from 26 t o  72OC and 
ave rage  53OC. I n  g e n e r a l ,  groundwaters  i n  t h i s  
area are a b o u t  l O 0 C  above mean annua l  temperature. 

M i t c h e l l  f u r t h e r  stated (p. 1 7 ) :  

I n  g e n e r a l ,  t h e  thermal  waters of t h e  C a m a s  Pra i r ie  
area can  be c l a s s i f i e d  as  sodium b i c a r b o n a t e  
(NaHC03) t y p e  waters a l though  t h e  dominant e lement  
found i n  H o t  S p r i n g s  Ranch (lN-13E-32abclS) water 
is s i l i c a  r a t h e r  t h a n  sodium. With t h e  e x c e p t i o n  
of Magic H o t  Sp r ings  w e l l  (lS-17E-23aabl) t h e s e  
the rma l  waters are t y p i f i e d  by: 

1. High s i l i c a  c o n t e n t s  (50-90 mg/l) compared to  
l o w  t o t a l  d i s s o l v e d  sol ids  of less t h a n  365 
m g / l ;  
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2. High p H  (7.8-9.2); 

3. High ca rbona te  compared t o  most thermal  water 
i n  Idaho;  

High f l u o r i d e  c o n t e n t s  compared to  most thermal  
and cold groundwaters  i n  Idaho;  

4. 

5. Low calcium ( C a ) ,  magnesium (Mg), potassium 

T y p i c a l l y ,  t h e s e  thermal  waters are chemica l ly  
similar t o  thermal  waters found d i scha rg ing  from 
Cre taceous  g r a n i t i c  rocks ,  or areas be l i eved  to  be 
u n d e r l a i n  by t h e s e  type rocks  e l sewhere  i n  Idaho 
(Ross, 1971, p. 2 3 ) ,  (Young and Mi tche l l ,  1972, 
unpubl ished data,  and Young and Whitehead, 1975a, 
p. 30 ) .  

The cause  of t h i s  chemical  "f  inge  i n t "  for t h e s e  
waters is n o t  w e l l  understood. A t  least  t h r e e  
hypotheses  might  e x p l a i n  some o f  t h e  obse rva t ions .  

1. Abundance o f  c e r t a i n  e lements  may r e f l e c t  t h e  
a v a i l a b i l i t y  of t h e  e lements  i n  v a r i o u s  
m i n e r a l s  found i n  t h e  g r a n i t i c  rocks and t h e  
m i n e r a l s '  s o l u b i l i t y  i n  heated water or steam. 
F o r  example, t h e  h igh  f l u o r i d e  c o n t e n t  might  be 
traced to  t h e  abundance of f l u o r i t e  o r  fluora- 
pa t i t e ,  and i ts  s o l u b i l i t y  a t  r e s e r v o i r  
temperature, and p H ,  o r  t o  f l u o r i d e ,  concealed 
i n  i n t e r l a t t i ce  s i l i ca te  structures o f  hydroxyl  
bea r ing  m i n e r a l s  such  a s  t h e  micas or amphi- 
boles, which are found i n  t h e  g r a n i t i c  rocks. 

2 .  High fluoride waters may reflect an appreciable 
q u a n t i t y  o f  magmatic waters or v o l c a n i c  g a s s e s .  
Observa t ions  of g a s s e s  froin volcanoes  i n d i c a t e  
magmatic waters u l d  g e n e r a l l y  be h igh  i n  
v o l a t i l e s  such  as  oride, ammonia and boron. 

High. f l u o r  rs might  be e x p l a i n  
. enr ichment  of f l u o r i d e  i n  a steam phase 

s e p a r a t e d  from water having a ower f l u o r i d e  
c o n t e n t  ( v o l a t i l e  enr ichment)  

The f i r s t  e x p l a  igh  f l u o r i d e  c o n t e n t  
is cons ide red  r to  be t h e  best 

(K) , and chloride ( C l )  con ten t s .  

t h e s i s  beca 

of f l u o r i d e - r i c h  
thermal  wat 
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- 1  

2. 

4 .  

5. 

6. 

The 

T h e i r  close a s s o c i a t i o n  w i t h  g r a n i t i c  r o c k s  or 

rocks;  

Lack o f  fumarol ic ,  geyse r ,  and related geother-  
m a l  a c t i v i t y  (which would i nd ica t e  v o l a t i l e  
enr ichment  p rocesses  are a c t i v e l y  t a k i n g  
p l a c e )  ; 

Low c o n c e n t r a t i o n s  o f  other v o l a t i l e s ,  i.e., 
ammonia and boron, chemical c o n s t i t u e n t s  found 
i n  v o l c a n i c  g a s s e s ,  and which are also capab le  
o f  enr ichment  i n  separated steam. I n  n e a r l y  
a l l  geothermal  systems i n v e s t i g a t e d  to date, 
i s o t o p i c  s t u d i e s  have n o t  r evea led  any magmatic 
or  j u v e n i l e  water c o n t r i b u t i o n s  to these 
systems. 

areas be l i eved  t o  be u n d e r l a i n  by g r a n i t i c  L1 

Thermodynamic calculations i n d i c a t e  t h a t  
thermal  waters from Elk Creek Hot Spr ings  
(lN-lSE14adalS),  which issue d i r e c t l y  from 
f r a c t u r e s  i n  g r a n i t i c  r o c k s ,  are i n  e q u i l i b r i u m  
w i t h  f l u o r i t e  a t  t h e  measured s p r i n g  t e m -  
p e r a t u r e s .  F l u o r i t e  is known as an  accesso ry  
mine ra l  i n  cer ta in  g r a n i t i c  rocks  i n  Idaho. 

I n  g e n e r a l ,  g r a n i t i c  rocks  are known to  c o n t a i n  
r e l a t i v e l y  much f l u o r i d e ,  most ly  i n  f l u r o -  
a p a t i t e ,  b u t ,  i n  some cases, a f l u o r i d e  con- 
cealed i n  i n t e r l a t t i c e  spaces  of hydroxyl 
bea r ing  m i n e r a l s  such as t h e  micas or 
amphiboles where it s u b s t i t u e s  f o r  hydroxide 
due  t o  s i z e  and charge  similarities. 

geochemical data sugges ted  t o  M i t c h e l l  (1976c, 
p. 22)  t h a t  t h e  thermal  waters i n  t h e  C a m a s  Prair ie  area are 
from l o w  tempera ture  systems. 

The chalcedony e q u i l i b r i u m  chemical geothermometer 
( T 4 ,  b a s i c  data table 2 )  or  Na-K-Ca chemical  
geothermometer (T5, basic data table  2 )  are con- 
sidered t h e  most reliable and r e p r e s e n t a t i v e  o f  
actual aquifer temperatures i n  most cases because 
o f  t h e s e  c o n s i d e r a t i o n s :  

1. Thermal  waters i s s u i n g  from g r a n i t i c  t e r r a i n s  
are g e n e r a l l y  cons idered  t o  be s u p e r s a t u r a t e d  
wi th  s i l i ca  wi th  r e s p e c t  t o  q u a r t z  (Holland 
1967, p. 393). Therefore ,  t h e  q u a r t z  e q u i l i b -  
rium chemical geothermometer ( T 1  and T2) and 
mixing models (Tg and T10) may n o t  be v a l i d  
because o f  excess s i l i ca  i n  many o f  t h e s e -  
s p r i n g s  and w e l l s .  
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2. I n  no case does amorphous s i l i ca  c o n t r o l  s i l i ca  
c o n c e n t r a t i o n  i n  t h e  thermal water. The below- 
measured surface t empera tu res  and i n  some cases 
below-zero t empera tu res  predicted by t h e  amor- 
phous s i l i c a  chemical geothermometer i n d i c a t e  
t h a t  the  thermal waters are c o n s i d e r a b l y  under- 
s a t u r a t e d  w i t h  s i l i ca  w i t h  respect t o  t h i s  
phase. N o  e x c e p t i o n s  t o  t h i s  g e n e r a l i z a t i o n  
were noted  from ba data table 2 i n  t h e  C a m a s  
Prairie area. 

3. N o  unusua l  co i t i o n s  are s u g g e s t i v e  of mixed 
h o t  and cold waters, such  as  cold spr ing seeps 
i n  t h e  v i c i n i t y  of t h e  h o t  s p r i n g s  or wells, 
were observed.  

4 .  Discharges were, i n  g e n e r a l ,  v e r y  l o w  through- 
o u t  t h e  area, i n d i c a t i n g  l i t t l e ,  i f  any,  mixing 
of ho t  and cold waters. Except ions  to  t h e  l o w  

5. The l o w  Na-K-Ca predicted a q u i f e r  t empera tu res  
are i n  g e n e r a l  agreement  w i t h  measured surface 
t empera tu res ,  d i c a t i n g  l i t t l e  mixing of h o t  
and cold wate or t h a t  equi l ibr ium c o n d i t i o n s  
have been m a i  ned s i n c e  t h e  waters have l e f t  
t h e  thermal  a q u i f e r ,  The low predicted Na-K-Ca 
a q u i f e r  temperatures show fa i r  agreement  w i t h  
t h e  cha lcedony e q u i l i b r i u m  a q u i f e r  tempera- 
t u r e s .  

6 .  The l o w  chloride and c e r t a i n  other e lement  con- 
c e n t r a t i o n s  found i n  these therinal waters could 
be t h e  r e s u l t  of mixing. However, mixing would 
d i l u t e  c e r t a i n  other chemical c o n s t i t u e n t s  

t r a t i o n s  such  as 

u 

. discharges  are found o n l y  i n  d r i l l e d  holes. 

calcium conce  
t h e  area t h a n  

i t h  cold ground- 
a ters  would m premixed thermal waters 

l y  devoid  of ca lc ium i n  

c o n c e n t r a t i o n  found i n  t h e  thermal waters. 
Thermal  water devoid  of ca lc i  

which these t y p e  waters are found would make it 
h i g h l y  u n l i k e l y  t h a t  such  uniform mixing con- 
d i t i o n s  could e x i s t  as to  r ecogn ize  these W 
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waters by merely looking  a t  unsynthesized 
geochemical data, 

9. Arn’orsson (1970, p. 537, 1975, p. 763) found 
t h a t  chalcedony g e n e r a l l y  c o n t r o l s  s i l i c a  con- 
c e n t r a t i o n  i n  I c e l a n d i c  thermal  waters when 
a q u i f e r  tempera tures  are below 100-11OOC. 
Chalcedony equ i l ib r ium a q u i f e r  temperatures are 
below Arn’orsson’s upper l i m i t .  Chalcedony 
equ i l ib r ium is, t h e r e f o r e ,  i n d i c a t e d  i f  t h i s  
c r i t e r i o n  is a p p l i c a b l e  t o  t h e  C a m a s  Prairie,  

10.  The d e p t h s  postulated as necessary  t o  g i v e  rise 
t o  t h e  measured s u r f a c e  tempera ture  are reason- 
able f o r  t h e  o r i g i n  of  these waters. 

M i t c h e l l  (1976c, p. 25) concluded: 

The C a m a s  Prair ie  thermal waters are probably 
meteroic waters c i r c u l a t i n g  t o  sha l low (approxi-  
mately 1,200 m )  d e p t h s  a long  f r a c t u r e s  or f i s s u r e s  
w i t h i n  t h e  g r a n i t i c  rocks  under ly ing  and a long  t h e  
margins of t h e  Prairie. Heated waters are dis- 
cha rg ing  upward i n t o  t h e  sed iments  o f  t h e  Prairie,  
perhaps  through f a u l t s  or f i s s u r e s  w i t h i n  t h e  
under ly ing  g r a n i t e  concealed by v a l l e y  f i l l .  Some 
water subsequent ly  d i s c h a r g e s  t o  t h e  s u r f a c e ,  
forming s p r i n g s .  The source of t h e  h e a t  related t o  
t h e  g r a n i t i c  rocks  is unknown. 

The p o s s i b i l i t y  of  a l a r g e  thermal  a q u i f e r  or 
r e s e r v o i r  w i t h i n  t h e  sediments  f i l l i n g  t h e  b a s i n  is 
n e g l i g i b l e  due t o  t h e  appa ren t  sha l low d e p t h  of t h e  
v a l l e y  f i l l  materials as shown by t h e  two wells 
p e n e t r a t i n g  t h e  e n t i r e  t h i c k n e s s  o f  sed iments  n e a r  
t h e  b a s i n  c e n t e r .  Any p o s s i b i l i t y  of  a l a r g e  t h e r -  
m a l  r e s e r v o i r  could l i e  i n  l a r g e  f a u l t s  i n  h i g h l y  
f r a c t u r e d  g r a n i t i c  rock underlying t h e  Prairie. 
Fracture p e r m e a b i l i t y  may allow s u f f i c i e n t  cir- 
c u l a t i o n  and r echa rge  t o  allow l a r g e  volumes of  
water t o  be withdrawn i f  t h e  f a u l t  system could be 
p e n e t r a t e d  by d r i l l i n g .  Hot and cold groundwaters  
a t  dep th  probably are n o t  mixing t o  any a p p a r e n t  
degree.  The thermal  waters ascending from sha l low 
d e p t h s  could  be c o o l i n g  by conduc t ion  d u r i n g  t h e i r  
a s c e n t  t o  t h e  s u r f a c e .  

Maximum tempera tures  encoun te red  i n  d r i l l i n g  t o  900 
t o  1,500 m are probably o n l y  about 1OOoC. Tem- 
p e r a t u r e s  o f  t h i s  magnitude would be s u f f i c i e n t  to  
have some i n d u s t r i a l  a p p l i c a t i o n s ,  These indus-  
t r i a l  a p p l i c a t i o n s  and approximate temperatures 
necessa ry  f o r  them are shown i n  f i g u r e  4 .  

Ld 

. 
U a  
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NORTHERN’ BLAINE COUNTY 

Northern B l a i n e  County ( f i g u r e  27) is a n o t h e r  r eg ion  i n  
Idaho where geothermal  resources have been a n  energy source 
of long  s t and ing .  F i f t e e n  thermal s p r i n g s  are known i n  
n o r t h e r n  B la ine  County. Seve ra l  w e l l s  have been d r i l l e d  
n e a r  some o f  t h e  thermal  s p r i n g s  t h a t  y i e l d  h o t  water as a t  
Magic Hot Spr ings  (lS-17E-23aabl), Hai ley  H o t  S p r i n g s  (2N- 
18E-18dbblS) , Clarendon H o t  Sp r ings  ( 3N-17E-27dcblS) , Guyer 
H o t  Sp r ings  (4N-17E-15aaclS) and Eas ley  H o t  Sp r ings  (5N-16E- 
10dbclS) . 

Easley  H o t  Sp r ings  is being used as  a natator ium. The 
d r i l l i n g  of  a w e l l  a t  Magic Hot Spr ings  increased t h e  
tempera ture  by 36OC from 38 t o  74OC. These waters have been 
used t o  space  h e a t  small cabins. A t  Magic H o t  Sp r ings  
Landing, chemical geothermometers i n d i c a t e  a q u i f e r  t e m -  
p e r a t u r e  could be nea r  175OC, which would make t h i s  area a 
c a n d i d a t e  f o r  power g e n e r a t i o n  us ing  methods s imi la r  t o  

~ t h o s e  planned f o r  R a f t  River  i n  Cassia County. Even a small 
power p l a n t  a t  t h i s  s i t e  could f u r n i s h  much of t h e  power 
needs f o r  t h i s  r u r a l  area of Idaho. Cascading u s e s  could be 
made of t h e  power p l a n t  e f f l u e n t .  

I n  B la ine  County t h r e e  w a r m  water w e l l s  occur n e a r  t h e  
n o r t h e r n  margin of t h e  eastern Snake River  P l a i n  n e a r  
Carey, and t h r e e  more occur 3 km nor thwes t  of Picabo. 
Condie H o t  Sp r ings  (lS-21E-14ddclS) occurs near Carey 
Lake. 

The Ha i l ey  area is located i n  s o u t h - c e n t r a l  Idaho  on t h e  
Big Wood Rive r  dra inage .  The g e o l o g i c  framework of t h e  area 
c o n s i s t s  of u n d i f f e r e n t i a t e d  Pa leozo ic  and Mesozoic marine 
sed imentary  rocks.  Hai ley  Hot Spr ings  is located about 3 km 
from Hai ley  ( p o p u l a t i o n  1,840,  1976) on Democrat Gulch, a 
t r i b u t a r y  t o  Croy Creek which i n  t u r n  is a t r i b u t a r y  t o  t h e  
Big Wood River  wi th  conf luence  a t  Hai ley  ( f i g u r e  28) .  
S u f f i c i e n t  thermal  wa te r  might p o s s i b l y  be withdrawn f r o m  
n e a r  Hai ley  H o t  Sp r ings  t o  space  heat t h e  en t i re  town of 
Hai ley.  The s u r f a c e  tempera ture  of the  s p r i n g  is 59oC. The 
chemical  geothermometers sugges t  a tempera ture  of 78 t o  97oC 
might  be encountered  by deeper  d r i l l i n g .  I t  is no t  known a t  
what dep th  t h i s  t erature might be encountered,  b u t  it may 
be as deep as 900 

Ha i l ey  H o t  S p r i n g s ’  s t r u c t u r a l  s e t t i n g  is t y p i c a l ’  o f  t h e  
h o t  s p r i n g s  i n  c e n t r a l  Idaho; t h a t  is, many do occur n e a r  
t h e  conf luence  of streams, i n d i c a t i n g  f a u l t  or similar 
s t r u c t u r a l  c o n t r o l .  F a u l t  controlled geothermal  systems may 
provide  a s i g n i f i c a n t  resource i n  Idaho f o r  local u s e ,  as 
has  been found a t  R a f t  River  and Boise. Hai ley H o t  Sp r ings  
occurs on the*  c u r v i l i n e a r  zone connec t ing  Clarendon Hot 
S p r i n g s ,  Warfield H o t  Sp r ings ,  and Easley H o t  Sp r ings  (See 

W 
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f i g u r e  9 i n  pocket and f i g u r e  29 ) .  Ha i l ey  H o t  Sp r ings  was 
fo rmer ly  used t o  h e a t  t h e  Ha i l ey  Hiawatha Hotel, a n  approxi-  
mate ly  560 m 2  ( s q u a r e  meter) s t r u c t u r e  which r e c e n t l y  
burned. 

I t  is n o t  known a t  p r e s e n t  which s t r u c t u r e  or s t r u c t u r e s  
c o n t r o l  t h e  occur rence  of thermal  water a t  Ha i l ey  Hot 
S p r i n g s  (Big Wood s t ructure ,  Croy Creek-Quigley Creek 
s t r u c t u r e ,  or Democrat Gulch s t r u c t u r e )  . To conf i rm t h e  
s i z e  and exact l o c a t i o n  of t h e  geothermal  r e s e r v o i r  fo r  
space h e a t i n g  t h e  town's b u i l d i n g s  and r e s i d e n c e s ,  it w i l l  
be a d v i s a b l e  t o  e v a l u a t e ,  i n  some d e t a i l ,  r e s e r v o i r  charac- 
ter is t ics  and de te rmine  t h e  amount and c h a r a c t e r i s t i c s  of 
geothermal  water which could be withdrawn for use .  T h i s  
would be done by d r i l l i n g  o b s e r v a t i o n  wells, running  w e l l  
t e s t s  and pe rhaps  d r i l l i n g  e x p l o r a t i o n  h o l e s  t o  see i f  
e x i s t i n g  water f lows  could be augmented, or a new source 
found closer t o  Hai ley.  

Donaldson and Applegate  (1979) ,  r e p o r t i n g  on geophys ics  

G r a v i t y  i n  t h e  Ketchum-Hailey area is dominated by 
a s t r o n g  r e g i o n a l  g r a d i e n t  c o n t r o l l e d  by t h e  t r a n -  
s i t i o n  from t h e  Snake R ive r  P l a i n  g r a v i t y  h i g h  t o  
t h e  g r a v i t y  l o w  ove r  the Idaho b a t h o l i t h .  Any 
de ta i led  i n t e r p r e t a t i o n  from g r a v i t y  i n  t h i s  area 
would n e c e s s a r i l y  involve  i n c r e a s i n g  t h e  amount o f  

I data and c a r e f u l l y  removing t h e  s t r o n g  r e g i o n a l  
g r a d i e n t .  

Witkind (1975) ( f i g u r e  1 5 )  has i d e n t i f i e d  a n  a c t i v e  
f a u l t  i n  t h e  lower Wood Rive r  V a l l e y  which is ter- 
minated about  7 km n o r t h  of Hai ley .  D i s t o r t i o n s  i n  
t h e  r e g i o n a l  g r a d i e n t  c o n t o u r s  are, however, sug- 
g e s t i v e  of f a u l t i n g  f u r t h e r  u p  t h e  v a l l e y  and 
f a u l t s  are i n d i c a t e d  on t h e  Idaho S ta te  Geologic  
Map (Bond, 1978) .  

i n  t h e  Hailey-Ketchum area, stated: 

A r e l a t i v e l y  small-ampli tude,  low-f reyuency magnet- 
i c  h i g h  roughly c e n t e r e d  o v e r  B a l d  Mountain and a n  

b u r i e d  igneous u n i t  (see f i g u r e  30). A s t r o n g  
e l o n g a t e  h i g h  and associated l o w  c e n t e r e d  a b o u t  1 5  
m i l e s  NE of Sun V a l l e y  appears t o  be a n e a r  surface 
phenomena. 

\ associated low t o  t h e  n o r t h  may be i n d i c a t i v e  of a 

Guyer H-Springs (4N-17E-15aaclS) n e a r  Ketchum on W a r m  
S p r i n g s  Creek is a n o t h e r  .area where the rma l  water is pres- 
e n t l y  be ing  used for space hea t ing .  Guyer Hot S p r i n g s  
occur rence  is very  similar t o  t h a t  a t  Ha i l ey  H o t  S p r i n g s  and 
l i e s  a long  a s u s p e c t e d  c u r v i l i n e a r  zone connec t ing  Ha i l ey ,  
Clarendon,  Guyer and Eas l ey  h o t  s p r i n g s .  Warf ie ld  H o t  

w 
4 



b 

FIGURE 29. EROS f a l se  color infrared Landsat E D I S E  image of south- 
cent ra l  Idaho showing selected l inear  features and thermal 
water locations w i t h  surface temperature above 20OC. 
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FIGURE 30.  Magnetic anomal ies  near  Bald Mountain ( r i g h t  of 
c e n t e r )  and N E  of Sun Valley (upper r i g h t )  (U.S. 
G e o l o g i c a l  Survey,  1 9 7 1 ) .  

-67- 



Spr ings  is f u r t h e r  up W a r m  S p r i n g s  Creek from Guyer and w i l l  
p robably  be used t o  heat v a c a t i o n  homes n e a r  Ketchum i n  t h e  
f u t u r e .  

I 

Magic H o t  Sp r ings  Landing was reported on by M i t c h e l l  
(1977) who s ta ted  t h a t  water from Magic H o t  S p r i n g s  w e l l  
(lS-17E-23aabl) n e a r  t h e  n o r t h  shore o f  Magic Rese rvo i r  con- 
t a i n e d  978 mg/l d i s s o l v e d  so l ids ,  105  mg/l s i l i ca ,  and w a s  
h i g h e r  i n  c h l o r i d e  t h a n  o t h e r  thermal  water i n  t h e  area. 
M i t c h e l l  s tated (p. 23): 

T h i s  w e l l  was d r i l l e d  i n  1965 above t h e  s i t e  of  a 
w a r m  s p r i n g  which subsequen t ly  ceased t o  flow. 
S u r f a c e  t empera tu re  of t h e  s p r i n g  water before 
d r i l l i n g  of t h e  w e l l  was 36OC ( R o s s  1971, p. 56 ) .  
When measured i n  t h e  f a l l  o f  1973 t h e  w e l l  had a 
s u r f a c e  tempera ture  of 72OC. I n  1975, d u r i n g  
a t t e m p t s  t o  cap t h i s  well, a r t e s i a n  pressures 
reached  30 p s i g  (pounds per s q u a r e  inch  gauge ) ,  
t h e n  started dropping.  The owners were i n  f e a r  of  
l o s i n g  t h e  w e l l  and removed t h e  newly i n s t a l l e d  
va lve .  These e f f o r t s  i n c r e a s e d  s u r f a c e  t empera tu re  
by 2% to 74OC and discharge t o  approximately 250 
liters per min. 

The i n d i c a t e d  d i s e q u i l i b r i u m  c o n d i t i o n s  (Na-K-Ca 
chemica l  geothermoineter d i f f e r s  from measured s u r -  
face temperatures by more t h a n  20oC) c o u l d  mean a 
p o s s i b i l i t y  o f  mixing of t h e  thermal  w i t h  nonther-  
m a l  groundwaters.  The p rox imi ty  of t h e  w e l l  t o  
Magic R e s e r v o i r  leads one t o  s u s p e c t  t h a t  cold 
water l eakage  from Magic R e s e r v o i r  cou ld  be 
e n t e r i n g  t h e  thermal  water c o n d u i t  sys tem t h a t  
s u p p l i e s  Magic H o t  S p r i n g s  w e l l .  Mixing model 
c a l c u l a t i o n s  i n d i c a t e  t h a t  t h e  h o t  water component 
of t h i s  mixed ( ? )  water may have reached t e m -  
peratures as h igh  as 2OO0C w i t h  cold water making 
up about 70% of t o t a l  water. Even i f  mixing is n o t  
t a k i n g  p l a c e  t h e  150-175°C t empera tu res  predicted 
by t h e  other chemical  geothermometers are close t o  
t h a t  t empera tu re  now cons ide red  n e c e s s a r y  for a 
b i n a r y  c y c l e  geothermal  power p l a n t .  The h i g h  
c h l o r i d e  c o n t e n t  ( g r e a t e r  t h a n  50 mg/l) would i n d i -  
cate t h a t  t h i s  sys tem would probably  be a h o t  water 
r a t h e r  t h a n  a d r y  steam system. 

The marked d i f f e r e n c e  i n  chemis t ry  between Magic 
H o t  S p r i n g s  w e l l  waters and o t h e r  thermal  waters i n  
t h e  C a m a s  Pra i r ie  area would i n d i c a t e :  (1) Magic 
H o t  S p r i n g s  w e l l  waters have been a t  h i g h e r  tern- 
peratures t h a n  t h e  o t h e r  thermal  waters i n  t h e  
area, and/or  ( 2 )  t h e  a q u i f e r  or r e s e r v o i r  r o c k s  for  
Magic H o t  Sp r ings  w e l l  waters are m i n e r a l o g i c a l l y  
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and/or  chemica l iy  d i f f e r e n t  from t h e  a q u i f e r  or 
r e s e r v o i r  rock for t h e  rest  o f  t h e  Pra i r ie  area. 
Although i n  many i n s t a n c e s  it is possible, us ing  
geochemical methods, t o  de te rmine  t h e  a q u i f e r  or 
rock t y p e  from which thermal waters are i n  e q u i -  
librium, a v a i l a b l e  da t a  does n o t  i n d i c a t e  which 
r o c k  t y p e  could c o n s t i t u t e  a n  a q u i f e r .  The geology 
of t h e  area would ,  however, s u g g e s t  t h e  a q u i f e r  t o  
be e i t h e r  Q u a t e r n a r y  a l luv ium,  Middle P l i o c e n e  
basa l t s  o f  t h e  Idaho Group, Lower  P l i o c e n e  Idavada 
v o l c a n i c  r o c k s ,  Eocene or Miocene C h a l l i s  v o l c a n i c  
rocks ,  Cretaceous g r a n i t i c  rocks ,  or  perhaps a com- 
b i n a t i o n  o f  t w o  or more o f  these .  

The _ h e a t  source f o r  t h e s e  waters cou ld  e i t h e r  
(1) a n  i n t r u d e d  s i l l  or s t o c k ,  related pe rhaps  t o  
t h e  Holocene basalt  f lows  found s o u t h  of  Magic 
Rese rvo i r ,  or ( 2 )  a r e g i o n a l l y  h igh  geothermal  gra-  
d i e n t  and h e a t  f low. B r o t t  and o t h e r s  (1976) have 
de termined  t h a t  geothermal  g r a d i e n t s  and h e a t  f low 
a l o n g  t h e  margins  of t h e  Snake River  P l a i n  are 
h i g h e r  (about 3 H F U )  t h a n  the r e g i o n a l  norm which 
would i n d i c a t e  a r e g i o n a l  h e a t  s o u r c e  r a t h e r  t h a n  a 
l o c a l i z e d  anomaly. 

M i t c h e l l  (1976) f u r t h e r  stated (p.  1 5 )  t h a t  Magic H o t  

b.l 

r i l l ed  n e a r  t h e  i n t e r s e c t i o n  of  two cur -  
~ v i l i n e a r  f e a t u r e s  t h a t  are p robab ly  f a u l t s .  These 

f a u l t s  inay r e p r e s e n t  t h e  c o n t r o l l i n g  s t ructure  f o r  
t h e  occur rence  o f  thermal  water i n  t h i s  p a r t i c u l a r  
par t  of t h e  s t u d y  area. Landsat  f a l s e  color 
i n f r a r e d  sa te l l i t e  imagery shows one of t h e s e  
l i n e a m e n t s  as e x t e n d i n g  n o r t h w e s t e r l y ,  from n e a r  
the southern tip of Magic Rese rvo i r ,  a long  i t s  
e a s t e r n  s h o r e l i n e ,  and i n t o  t h e  S o l d i e r  Mountains as 
t h e  n o r t h e r n  margin of  t h e  s t u d y  area. The o t h e r  
f e a t u r e  e x t e n d s  a t  a s l i g h t  n o r t h w e s t e r l y  ang le  
a l o n g  t h e  n o r t h e r n  margin of  t h e  Claybank H i l l s  and 
i n t o  t h e  Soldier a i n s .  (Malde and others,  
1963, show a f a u  ing  somewhat east  of and 
n e a r l y  p a r a l l e l  t Magic R e s e r v o i r  
T h e i r  mapped f a u  ses through t h  
H i l l s  and l i e s  v e r  a r  Magic H o t  Spr 
A h y p o t h e t i c a l  blo iagram showing t h e  p o s s i b l e  
control o f  Magic S p r i n g s  w e l l  is shown i n  
f i g u r e  31. 
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FIGURE 31. I d e a l i z e d  b lock  diagram of Magic Rese rvo i r  Area i n  C a m a s  and B la ine  c o u n t i e s  
d e p i c t i n g  theoretical  s t r u c t u r a l  control for  Magic H o t  S p r i n g s  w e l l .  I n  
r e a l i t y ,  t h e  f a u l t s  depicted may r e p r e s e n t  more b road ly  d e f i n e d  zones of 
f a u l t i n g  rather t h a n  s i n g l e  p l a n e  surfaces a s  r e p r e s e n t e d  on paper .  The 
t r e n d  o f  t h e s e  f e a t u r e s  are f a i r l y  w e l l  known, b u t  t h e  d i r e c t i o n  of movement 
of t h e  Magic H o t  S p r i n g s  f a u l t  is unknown. (From Mi tche l l ,  1976c.I 



SUMMARY OF CENTRAL IDAHO REGION 

Most thermal water i n  c e n t r a l  Idaho o c c u r s  as s p r i n g s ,  
a l though  s e v e r a l  w e l l  d r i l l e r s  have a c c i d e n t a l l y  d iscovered  
thermal water w h i l e  d r i l l i n g  for cold water. Most of these 
s p r i n g s  appear to  be f a u l t  c o n t r o l l e d ,  t h e r e f o r e ,  
p r o s p e c t i n g  f o r  new thermal water areas would probably be 
most prof i table  a long  the  major d r a i n a g e s  n e a r  l a r g e  r i v e r  
bends,  nea r  stream conf luences ,  nea r  gaps i n  suspec ted  cur-  
v i l i n e a r  zones connec t ing  e x i s t i n g  known thermal  s p r i n g s  or 
a l o n g  major l ineaments .  S i g n i f i c a n t  amounts of  t he rma l  
water may y e t  be undiscovered as it may be d i s c h a r g i n g  
d i r e c t l y  i n t o  r i v e r  bottoms where it cannot  be observed.  A 
thermal  scanner  could conce ivably  be used for r i v e r  bottom 
prospec t ing .  

S e v e r a l  of t h e  l a r g e r  towns, no tab ly  Cascade, Hai ley ,  
Ketchum and Counci l ,  occur w i t h i n  5 km of a thermal  water 
d i s c h a r g e .  These towns should probably r e c e i v e  f i rs t  pri-  
o r i t y  i n  i n i t i a l  assessment  su rveys ,  as t h e y  c o n t a i n  t he  
g r e a t e r  popu la t ion  c o n c e n t r a t i o n  (see table 4 f o r  a complete 
l i s t i n g ) .  Many o f  these and smaller communities could heat 
p u b l i c  b u i l d i n g s  and schools w i t h  geothermal  water. Some 
may have small i n d u s t r i e s  t h a t  could  u t i l i z e  geothermal  
f l u i d s .  Geothermal water could  also be used for space heat- 
i n g  i n  r e c r e a t i o n a l  home areas. R e c r e a t i o n a l  u ses  could  be 
i n c r e a s e d ,  p a r t i c u l a r l y  by t h e  USFS. Game  b i r d  hatcheries 
might  be es tab l i shed  a t  some s i tes  by t h e  Idaho Department 
of F i s h  and Game.  

c 
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GEOTHERMAL POTENTIAL OF THE SNAKE RIVER PLAIN REGION I a i  
INCLUDING WASHINGTON, PAYETTE, GEM, CANYON, ADA, 

I SOUTHERN ELMORE, GOODING, JEROME, MINIDOKA, 
OWYHEE, TWIN FALLS, NORTHERN FREMONT, BUTTE AND 

WESTERN CASSIA COUNTIES 

The Snake R ive r  P l a i n  r e g i o n  of Idaho is endowed w i t h  
c e r t a i n  g e o l o g i c  f e a t u r e s  t h a t  f a v o r  t h e  occur rence  of 
geothermal  energy .  The Snake River  P l a i n  is one of the  

s t r u c t u r a l  f e a t u r e s  of t h e  North American c o n t i n e n t .  I t  
e x t e n d s  some 480 km i n  a broad a r c u a t e  p l a i n  from Weiser 
n e a r  t h e  w e s t - c e n t r a l  border of Idaho,  southeas tward  t o  
B u r l e y ,  t hence  no r theas tward  t o  its a b r u p t  t e r m i n a t i o n  w i t h  
t h e  wes te rn  r i m  of the  1 s l a n d . P a r k  caldera i n  e a s t e r n  Idaho 

from 32  km i n  t h e  west t o  90 km i n  t h e  east  (see f i g u r e  3 2 ) .  
~ 

The Snake River  P l a i n  is g e n e r a l l y  d i v i d e d  acco rd ing  to 1 
s u r f a c e  and sha l low s u b s u r f a c e  geology i n t o  t h e  northwest-  
ward-trending w e s t e r n  Snake R ive r  P l a i n  and a n o r t h e a s t e r n -  

i t r e n d i n g  e a s t e r n  Snake R ive r  P l a i n  for purposes of d i s -  
cuss ion .  The d i v i d i n g  l i n e  between t h e  t w o  sub reg ions ,  is 
approximated. by t h e  Salmon F a l l s  Creek-Snake R ive r  area i n  
wes te rn  Twin Fa l l s  and Gooding c o u n t i e s .  E l e v a t i o n s  v a r y  
uni formly  from a l o w  of 700 m n e a r  Weiser to  a h i g h  of 
1,830 m n e a r  t h e  I s l a n d  Park caldera r i m .  The g e n t l y  undu- 
l a t i n g  p l a i n  is f l anked  on the  east ,  s o u t h e a s t ,  and nor th-  
east  by t r a n s v e r s e  mountain r anges  and v a l l e y s .  O t h e r  

I s t r u c t u r a l  features, f a u l t i n g ,  l ineament ,  and j o i n t  p a t t e r n s  

j w e s t e r n  Snake River  P l a i n )  or t r a n s v e r s e  to  ( i n  e a s t e r n  

The Snake R ive r  e n t e r s  t h e  p l a i n  from t h e  southeast 
through a mountain v a l l e y  i n  t h e  e a s t e r n  pa r t  of Idaho. The 
Snake R ive r  flows u t h e r n  margi of t h e  p l a i n  
u n t i l  it r e a c h e s  t der of Idaho t h e n  a b r u p t l y  

ing  through e l l s  Canyon. 
rom a d j a c e n t  

e p r e s e n t s  t h e  s u r f a c e  of a t h i c k  
and basal t i c  l a v a  flows 

h ,  t u f f  and sed imentary  
material. i c k n e s s  of t h i s  sequence 
v a r i e s  from Volcanic  c i n d e  
b u t t e s  punc tu re  t h e  t h i c k  p i le  o f  v o l c a n i c  and 
material throughout  t h e  e n t i r e  p l a i n  i n  many places. Many 
of these v o l c a n i c  and sed imentary  u n i t s  are water s a t u r a t e d .  

I largest  and p o s s i b l y  l eas t  s tud-ied ( i n  terms of o r i g i n )  

I 

I 

i a d j a c e n t  to  Yel lowstone Park. I n  wid th ,  t h e  p l a i n  v a r i e s  

I 

1 su r round ing  t h e  p l a i n  are g e n e r a l l y  paral le l  t o  ( i n  t h e  

Snake River Plain) the borders of t h e  p l a i n .  1 

I 

mountains  and v a l l e  

* 

I. hs 
1 
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FIGURE 32 .  Index map of Idaho showing t h e  Snake River P l a i n  
and its s u b d i v i s i o n s .  L1 i 
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One of t h e  l a r g e s t  fresh groundwater bodies known, t h e  Snake 
P l a i n  a q u i f e r  w i t h  more t h a n  1.2 x 109 cubic  meters o f  water 
withdrawn a n n u a l l y ,  u n d e r l i e s  a l a r g e  p o r t i o n  of t h e  e a s t e r n  
Snake R ive r  P l a i n .  

The Snake R ive r  P l a i n  is also one o f  t h e  more y o u t h f u l  
g e o l o g i c  features i n  Idaho. It  a p p a r e n t l y  had i t s  i n c e p t i o n  
i n  P l i o c e n e  t i m e  some 3-15 m i l l i o n  y e a r s  ago. Volcanism h a s  
con t inued  s p o r a d i c a l l y  through Holocene t i m e  ( t h e  p r e s e n t  
epoch)  . T h i s  volcanism and associated defbrmat ion  has  
a p p a r e n t l y  migrated from west t o  east ,  as age  d a t i n g  of 
v o l c a n i c  r o c k s  by Armstrong and o t h e r s  (1975) h a s  shown 
d e c r e a s i n g  ages o f  r o c k s  from west t o  east. T h i s  widespread 
de fo rma t ion  and volcanism,  r h y o l i t i c  and basal t ic ,  are 
funaamenta l  f e a t u r e s  of geot a1 p r o v i n c e s  . 
t h roughou t  t h e  Snake R ive r  P l a i n  is c o n s i s t e n t l y  0.5 t o  3 
HFU ( h e a t  f l ow u n i t s )  h i g h e r  t h a n  i n  areas o f  normal heat 
flow. .The h i g h e r  v a l u e s  are found a long  t h e  margins  of t h e  
p l a i n .  Although few h e a t  f low measurements cou ld  be 
o b t a i n e d  above t h e  Snake P l a i n  a q u i f e r  due t o  t h e  aqu i f e r ' . s  
masking effect ,  B r o t t  and others (1978) s h o w e d . t h a t  e l eva -  
t i o n  changes from west t o  east  i n  t h e  p l a i n  could be due t o  
t h e r m a l  expans ion  of unde r ly ing  h o t  rocks. Consequent ly ,  
t h e  r o c k s  benea th  t h e  e a s t e r n  e R ive r  P l a i n  where e l eva -  
t i o n s  are h i g h e s t  should  be h o t t e r  t h a n  t h o s e  benea th  
t h e  wes te rn  Snake R ive r  P l a i n .  T h i s  concep t  is s t r e n g t h e n e d  
by Armstrong 's  rock age  dates. 

Although t h e  e a s t e r n  Snake River  P l a i n  may u l t i m a t e l y  
have h i g h e r  geothermal  p o t e n t i a l  t h a n  t h e  wes te rn  Snake 
R ive r  P l a i n ,  m o s t  thermal  water w e l l s  have been d r i l l e d  i n  
t h e  w e s t e r n  Snake R ive r  P l a i n .  These w e l l s  ex t end  i n  a b e l t  
some 6 5  km wide and 270 km long ,  which s t r e t c h e s  from R a f t  
River i n  t h e  extreme s o u t h - c e n t r a l  p a r t  of Idaho, northwest-  
ward to Weiser i n  t h e  w e s t - c e n t r a l  par t  of Idaho [P la t e  1 i n  
p o c k e t ) .  Another,  s h o r t e r  and, narrower b e l t ,  about  80 k m  
l o n g  and 1 5  km wide, e x t e n d s  northwestward from Weiser 

h e  Council-Cambridge area to  eadows. T h i s  b e l t  
water t empera tu res  

mean a n n u a l  t e  ra ture  by 5-10°C and s e v e r a l  up 
ee map, P la te  I). i n g s  g e n e r a l l y  seem 

conf ined  to  t h e  margins  o f  Snake River  P l a i n  as do 
the rma l  w e l l s  i n  t h e  e P l a i n ,  or are found 
a long  t h e  Snake River .  

e areas i n  I aquifers  may e x i s t  
are located w i t h i n  t h  rge wes te rn  Snake, River  P l a i n  
thermal  zone. t h e  Lake Lowell-Nampa-Caldwell  
area, t h e  Blue f Buhl, .and t h e  
Bruneau-Grand V i e w  area i n  n o r t h e r n  Owyhee County. O the r s  
may e x i s t ,  b u t  w e l l .  d r i l l i n g  h a s  n o t  r e v e a l e d  t h e i r  e x t e n t  

B r o t t  d others (1976) de te rmined  t h a t  h 

-75- 



t o  date. Some evidence  i n d i c a t e s  t h e s e  a q u i f e r s  may be 
recharged  through l a r g e  f a u l t s  i n  t h e  subsu r face .  

Discuss ion  of t h e  geothermal resources i n  t h e  wes te rn  
Snake River  P l a i n  r eg ion  fo l lows  on a county basis.  N o  
geothermal  resource w a s  found i n  Lincoln County. 

WASHINGTON COUNTY 

Washington County c o n t a i n s  s e v e r a l  areas where there are 
thermal  water d i s c h a r g e s  (see f i g u r e  33).  Weiser H o t  
Spr ings  (llN-6W-lOacblS), nor thwes t  of Weiser, has  long been 
u t i l i z e d  for  swimming, b a l n e o l o g i c a l  ba th ing ,  and greenhouse 
o p e r a t i o n s  as w e l l  a s  small scale space hea t ing .  S e v e r a l  
small diameter wells y i e l d  enough water a t  t h e  s i t e  of a 
former h o t  s p r i n g  t o  c a r r y  on  t h e  above o p e r a t i o n s .  Another 
l o c a t i o n  which ind ica t e s  promise of e lectr ical  g e n e r a t i o n  
c a p a b i l i t y  is t h e  Crane Creek H o t  Sp r ings  (llN-3W-7bcblS) 
area n o r t h e a s t  of Weiser. 

Young and Whitehead (1975, p. 31-32) marized t h e  

The Weiser area comprises  about  518 sq km i n  south-  
wes tern  Washington County and i n c l u d e s  t w o  subareas 
having thermal  water: t h e  Crane Creek subarea, 
which is about 19  km east  of  Weiser, and t h e  Weiser 
H o t  Sp r ings  subarea,  which is about 8 k m '  nor thwes t  
of Weiser. 

geothermal p o t e n t i a l  of t h e s e  areas. 

Although t h e  s u r f i c i a l  geology of t h e  Crane Creek 
and Weiser H o t  Sp r ings  geothermal  subareas is some- 
what d i f f e r e n t ,  t h e  g e n e r a l  s t r a t i g r a p h y  is 
similar. Volcanic  and sedimentary rocks  o f  Permian 
and younger age,  g r a n i t e  of Cretaceous age ,  or t h e  
older basalts of t h e  Columbia River  Group of 
Miocene and Pliocene age  may u n d e r l i e  t h e  Weiser 
area. However, t h e  s c a n t  data  a v a i l a b l e  i n d i c a t e  
t h a t  t h e  r e s e r v o i r  rock is most l i k e l y  composed o f  
t h e  older basalts of  t h e  Columbia River Group. 
Miocene and P 1  iocene ( ? )  sedimentary r o c k s ,  termed 
t h e  P a y e t t e  Formation, o v e r l i e  older basalts and 
are, i n  t u r n ,  o v e r l a i n  by a younger sequence o f  
basa l t s  of t h e  Columbia River  Group. For t h e  most 
p a r t ,  sedimentary rocks  of  t h e  Idaho Group of  
P l iocene  and P l e i s t o c e n e  age o v e r l i e  t h e  younger 
basalts.  Alluvium and col luvium of Pleistocene and 
Holocene age cover  much of t h e  older rock u n i t s ,  
p a r t i c u l a r l y  i n  t h e  lowlands and v a l l e y s .  

. G r a v i t y  su rveys  i n d i c a t e  t h a t  t h e  Weiser area is a t  
t h e  nor thwes t  end o f  a l a r g e  r e g i o n a l  g r a v i t y  h igh  
t h a t  is associated wi th  t h e  w e s t e r n  Snake River  
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Pla in .  The Crane Creek subarea is c h a r a c t e r i z e d  by 
a n  e x t e n s i v e  g r a v i t y  l o w .  A low-amplitude g r a v i t y  
h igh  i n d i c a t e s  t h a t  a dense,  anomalous, near- 
surface mass may u n d e r l i e  t h e  Weiser H o t  Sp r ings  
subarea. Magnetic lows are found i n  both t h e  Crane 
Creek and Weiser Hot Spr ings  subareas. P re l imina ry  
audio-magneto te l lur ic  soundings s u g g e s t  t h a t  an  
anomalous conduct ive  zone is p r e s e n t  a t  shal low 
d e p t h s  i n  both  subareas. 

Hoover and Long (1975) reported on t h e s e  audio- 
m a g n e t o t e l l u r i c  (AMT) soundings and stated: 

A small r e g i o n  n e a r  V a l e ,  Oregon, has  been classed 
a s  a KGRA (known geothermal resource area).  H o t -  
s p r i n g  a c t i v i t y  occurs a t  t h e  town of V a l e  and a t  
t w o  l o c a t i o n s  n e a r  t h e  ne ighbor ing  town of Weiser, 
Idaho. T h i s  area is i n  t h e  Snake River  b a s i n  
(Newton and Corcoran, 1963) which is on t h e  w e s t e r n  
edge of t h e  Snake River  P l a i n .  The b a s i n  is 
u n d e r l a i n  by a section, a t  l eas t  1 .5  k m  and 
p o s s i b l y  4.6 km t h i c k ,  of p r i n c i p a l l y  nonmarine 
Cenozoic s e d i m e n t s .  The area shown i n  f i g u r e s  34 
and 35 is covered almost completely by t h e  Idaho 
group of P l iocene  and P l e i s t o c e n e  age made up of  
g r a v e l ,  sand, s i l t ,  c l a y ,  and ash .  I n  t h e  middle 
o f  t h e  bas in ,  which is centered i n  t h e  mapped area, 
t h e  Idaho group is a t  l eas t  1 . 2  km t o  1.5 km (5000 
f t )  t h i c k ,  as shown by a number of  gas  wells 
d r i l l e d  w i t h i n  t h e  bas in .  Older  T e r t i a r y  rocks 
c r o p  o u t  around t h e  edges  of  t h i s  r eg ion  w i t h  t h e  
p r i n c i p a l  one be ing  t h e  Columbia River  basal t  
group. S t r u c t u r a l  t r e n d s  s o u t h  of V a l e  are p r in -  
c i p a l l y  north-south,  bending more t o  t h e  nor thwes t  
i n  t h e  v i c i n i t y  of Weiser. 

F i g u r e s  3 4  and 35 show t h e  t w o  27-Hz AMT maps ob- 
t a i n e d  i n  t h e  bas in .  A t  t h e  Crane Creek H o t  
Sp r ings  n o r t h e a s t  of Weiser, one of t h e  lowest ap- 
p a r e n t  r e s i s t i v i t i e s  was measured, 0.5 ohm-m, a t  
8 Hz. The maps i n  t h e  Weiser r eg ion  show r a t h e r  
complex s t r u c t u r e s  and evidence of much l a t e ra l  
change. The h i g h e r  r e s i s t i v i t i e s  i n  t h e  no r the rn  
p a r t  o f  t h e  area are associated w i t h  older rocks a t  
t h e  edge of  t h e  Idaho b a t h o l i t h .  

Within t he  b a s i n  p rope r ,  t h e  p r i n c i p a l  t r e n d  i n  t h e  
electrical  data is n o r t h e a s t .  A r e s i s t i v i t y  l o w  
r u n s  through Vale and e x t e n d s  about 20 km to  t h e  
southwes t .  Extension of  t h i s  t r e n d  n o r t h e a s t  runs  
i n t o  t h e  low a t  Crane Creek about 20 km n o r t h e a s t  
of Weiser. A local h igh  of about 1 6  ohm-m j u s t  
n o r t h e a s t  of V a l e ,  appa ren t  on ly  i n  f i g u r e  34 is 



wmw& i o c 
snam e o e 

I 



also on t h e  same t r end .  T h i s  h igh  is related to  
t h e  rocks  compris ing Malheur B u t t e ,  n e x t  t o  which 
t h e  sounding was made. T h i s  is a small prominent  
p lug  whose emplacement may be s t r u c t u r a l l y  related 
t o  t h i s  same n o r t h e a s t  t r end .  

Because o f  t h e  l o w  r e s i s t i v i t i e s  i n  t h e  b a s i n ,  ' the  
depth o f  AMT e x p l o r a t i o n  does n o t  ex tend  below t h e  
sed iments  i n  most places. W e  a t t r i b u t e  t h e  anoma- 
. l i es  to  hot ,  s a l i n e  waters and a l t e r a t i o n  w i t h i n  
t h e  sed imentary  s e c t i o n .  I t  is i n t e r e s t i n g  t h a t  
t h e  e lectr ical  t r e n d s  do n o t  c o i n c i d e  w i t h  t h e  su r -  
face s t r u c t u r a l  t r e n d s .  Leakage of t h e  geothermal  
system t o  t h e  s u r f a c e ,  however, is probably a long  
f a u l t s  i n  t h e  sed imentary  s e c t i o n .  T h i s  same 
o b s e r v a t i o n  has  been made i n  o t h e r  r e g i o n s  - most 
clearly i n  t h e  S u r p r i s e  Va l l ey ,  C a l i f o r n i a  KGRA 
where no r th - t r end ing  basin-and-range f a u l t i n g  is 
prominent ,  y e t  t h e  t r e n d  of t h e  data r e l a t i n g  to  
t h e  geothermal  system implies a no r thwes t  direc- 
t i o n .  

A t e l l u r i c  survey was m a d e  i n  the  V a l e ,  Oregon, 
area and t h e  data are shown i n  f i g u r e  36. The 
c o r r e l a t i o n  o f  t h i s  map w i t h  the AMT data is n o t  as 
d i rec t  as i n  I s l a n d  Park, which might be expec ted .  
The AMT su rvey  is sampling p r i n c i p a l l y  t h e  young 
b a s i n  sed iments ,  whi le  t h e  t e l l u r i c  data sample a 
l a r g e r  pa r t  o f  t h e  c r u s t  and may be r e f l e c t i n g  
basement topography. A low saddle i n  t h e  t e l l u r i c  
data,  however, is s e e n  j u s t  n o r t h  o f  V a l e  w i t h  a 
t r e n d  t o  t h e  east  and n o r t h e a s t .  The lowest v a l u e s  
on t h e  t e l l u r i c  map are on t h e  eastern edge n e a r  
t h e  towns o f  O n t a r i o  and Nyssa. 

I Young and Whitehead (1975, p. 31-32) s ta ted  f u r t h e r  t h a t :  

A ground-temperature s u r v e y  made i n  t h e  Weiser H o t  
S p r i n g s  s u b a r e a  a p p a r e n t l y  o u t l i n e s  a n  area of  h igh  
h e a t  f low c e n t e r e d  or n e a r  t h e  Weiser H o t  S p r i n g s ,  
and it also correlates v e r y  well w i t h  h igh  boron 
c o n c e n t r a t i o n s  measured i n  water samples collected 
i n  t h e  area of t h e  survey .  

Most o f  t h e  t h e r m a l  waters sampled i n  t h e  Weiser 
area are of a sodium chloride s u l f a t e  or sodium 
s u l f a t e  type. Disso lved-so l ids  c o n c e n t r a t i o n s  
ranged from 1,070 t o  1,140 mg/l f o r  t h e r m a l  water 
i n  t h e  Crane Creek suba rea  and froin 225 t o  852 mg/l 
i n  t h e  Weiser H o t  S p r i n g s  subarea .  Thermal  water 
sampled i n  t h e  Crane Creek suba rea  had n o t i c e a b l y  

, h i g h e r  c o n c e n t r a t i o n s  o f  c h l o r i d e  and boron t h a n  
d i d  thermal  water sampled i n  t h e  Weiser H o t  S p r i n g s  
subarea .  
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Measured- groundwater  t empera tu res  ranged from 13.0 
t o  92.0°C, and were h i g h e s t  a t  a s p r i n g  i n  t h e  
Crane Creek subarea .  Estimated a q u i f e r  t e m -  
p e r a t u r e s ,  u s ing  t h e  s i l i ca  and t h e  sodium- 
potassium-calcium chemical geothermometers, ranged 
from 153 t o  1 7 7 O C  i n  t h e  Crane Creek -subarea and 
f r o m  3 t o  1 5 7 O C  i n  t h e  Weiser H o t  S p r i n g s  subarea .  
Es t imated  aquifer  t empera tu res  for samples from 
wells a t  t h e  Weiser H o t  S p r i n g s  ranged from 1 4 1  t o  
157OC. I n  t h e  Crane Creek and Weiser h o t  s p r i n g s  
s u b a r e a s ,  r e s p e c t i v e l y ,  estimated maximum t e m -  
p e r a t u r e s  a t  depth,  us ing  t h e  mixed water method, 
ranged from 212 t o  270% and from 200 t o  242OC w i t h  
p e r c e n t a g e s  of cold water ranging  from 67 t o  76 
p e r c e n t  from 7 0  t o  97 pe rcen t .  

Analyses  of hot -spr ing  deposits from a c t i v e  and 
i n a c t i v e - s p r i n g  v e n t s  i n d i c a t e d  t h a t ,  a l t hough  the  
m i n e r a l  c o n s t i t u e n t s  i n  samples from bo th  s u b a r e a s  
are similar,  t h e  deposits i n  t h e  Crane Creek sub- 
area c o n t a i n  much g r e a t e r  amounts of s i n t e r  t h a n  
those from t h e  Weiser H o t  S p r i n g s  subarea .  T h i s  
i n d i c a t e s  t h a t  t h e  water d e p o s i t i n g  t h i s  material 
was a t  t e m p e r a t u r e s  i n  e x c e s s  of 1 8 0 O C  a t  depth. 

The source of t h e  h e a t  for t h e  thermal  water i n  t h e  
Weiser area is - b e l i e v e d  t o  be a c o o l i n g  young 
i n t r u s i v e  implanted a t  shallow depth  i n  l a te  
Miocene or e a r l y  P l e i s t o c e n e  time, or above-normal 
heat flow caused  by t h e  h i g h  t empera tu res  a t  rela- 
t i v e l y  s h a l l o w  depth r e s u l t i n g  from a g e n e r a l  
t h i n n i n g  of t h e  ear th ' s  upper c r u s t  i n  t h i s  area. 

Aside  from t h e  powe g e n e r a t i o n  poss ib i l i t i es  i n  t h e  
Crane Creek area, t h e  Weiser and Crane Creek h o t  s p r i n g s  
represent areas where geothermal energy  cou ld  be harnessed  
for a g r i c u l t u r a l  use  as w e l l .  The Weiser area is on t h e  
Union Pac i f ic  Railroad Main l ine  w i t h  a s p u r  branch ex tend ing  
i n t o  t h e  Crane Creek s u b a r e a  t o  v e r y  n e a r  t h e  s p r i n g s .  The 

re V a l e ,  Ontario-Wei er  area is a r i c h ,  a g r i c u l t u r a l  
area where approximate ly  one - th i rd  of t h e  n a t i o n ' s  on ions  
are grown. Much of I d a h o ' s  f r u i t  and sugar  beets are a lso 

i n  t h i s  area. Uses such  as onion ,  beet pu lp ,  and 
r y i n g  s u g g e s t  themselves .  Meat packe r s  cou ld  make 

u s e  of t h e  thermal  wat 

Thermal waters a lso e d ,  i n  a b e l t  from 
V a l e ,  Oregon, through Weiser t o  Council-Cambridge i n  
Washington County to t h e  Meadows area i n  A d a m s  County (see 
Plate 1 i n  p o c k e t ) .  L i t t l e  is known a b o u t  t h e  Council- 
Cambridge area geo the rma l ly  e x c e p t  t h a t  there are approxi -  
mate ly  e i g h t  w e l l s  r ang ing  i n  t empera tu res  from 20 t o  30% 
and one h o t  s p r i n g  a t  69%. Discharge of wells r anges  from 

-81- 



379 t o  1500 l / m .  The w e l l s  range i n  d e p t h  from 56 t o  283 
meters. Chemical a n a l y s e s  o f  discharge water from these 
w e l l s  should  be made t o  e s t ab l i sh  pr ior i t ies  f o r  f u r t h e r  
work i n  t h i s  area. 

PAYETTE COUNTY 

L i t t l e  is known of t h e  geothermal p o t e n t i a l  of Payet te  
County. Nine thermal  wells are known t o  have been d r i l l e d  
there and a l l  are r e l a t i v e l y  cool, between 20 t o  29OC 
( f - igure  37) . Four are i n  t h e  sou thwes te rn  c o r n e r  o f  Payet te  
County n o r t h  o f  Parma. Two more are up  L i t t l e  W i l l o w  Creek 
a b o u t  1 3  km n o r t h e a s t  of F r u i t l a n d .  Two o c c u r  a b o u t  5 km 
eas t  of F r u i t l a n d  and one o c c u r s  .4 k m  east  of P a y e t t e .  

H ighes t  s u r f a c e  t empera tu res  were measured up L i t t l e  
W i l l o w  Creek a t  25 and 29OC from wells 9N-3W-21bdcl and 
9N-3W-19ddal. Well head t empera tu res  o f  2OoC have been 
measured from wells 9N-SW-35ccbl n e a r  P a y e t t e  and 
8N-4W-7ccdl n e a r  F r u i t l a n d .  

N o  chemical a n a l y s e s  are a v a i l a b l e  from any thermal  
w e l l s  i n  Payet te  County. Assessment of t h e  r e s o u r c e  should  
beg in  w i t h  sampling t h e  h o t t e s t  ones  and t h o s e  n e a r  
F r u i t l a n d  and Payette.  I t  is possible t h a t  more and h o t t e r  
water cou ld  be found i n  t h e  Fruitland-Payette-Ontario area 
where s e v e r a l  food p r o c e s s i n g  p l a n t s  are located. 

GEM COUNTY 

Four the rma l  anomal ies  are known i n  G e m  County (see 
f i g u r e  37) . Roystone H o t  S p r i n g s  (7N-1E-8ddalS) may have 
p o t e n t i a l  for b i n a r y  cycle power g e n e r a t i o n .  Roystone 
o c c u r s  n e a r  t h e  i n t e r s e c t i o n  o f  a prominent  n o r t h  t r e n d i n g  
l i neamen t  t h a t  connec t s  w i t h  t h e  Dry Va l l ey  t h e r m a l  anomaly 
n o r t h  of  B o i s e  and a less pronounced n o r t h e a s t  t r e n d i n g  
l i neamen t  ( f i g u r e  1 7 )  . These are v i s i b l e  on enhanced f a l s e  
color composite sa te l l i t e  images of t h e  area. S u r f a c e  t e m -  
p e r a t u r e  a t  Roystone H o t  S p r i n g s  is 55oC and d i s c h a r g e  is 75 
l / m .  As estimated by t h e  q u a r t z  and Na-K-Ca chemica l  geo- 
thermometers, s u b s u r f a c e  tempera ture  is 147 and 150QC, 
r e s p e c t i v e l y  . 

A s p r i n g  (7N-1E-9cdclS) abou t  .4 km from Roystone H o t  
S p r i n g s  h a s  a 45OC s u r f a c e  tempera ture  and may have a n  
a q u i f e r  temperature between 84 and 1 0 6 O C  acco rd ing  t o  t h e  
Na-K-Ca and chalcedony chemica l  geothermometers.  

A w e l l  9.5 m deep h a s  been d r i l l e d  r e c e n t l y  n e a r  E m m e t t  
i n  G e m  County. T h i s  w e l l  has a s u r f a c e  tempera ture  of 24oC 
which is s u f f i c i e n t  for space h e a t i n g  if groundwater heat 
pumps are used. N o  o t h e r  data  are p r e s e n t l y  a v a i l a b l e  f o r  
t h i s  w e l l ,  b u t  i ts  p resence  s u g g e s t s  t h a t  t h e  E m m e t t  area 
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FIGURE 3 7 .  Index map of Payette and G e m  c o u n t i e s  showing 
l o c a t i o n s  of thermal water occurrences  w i t h  
s u k f a c e  temperatures of 20oC or h igher .  I U  L 
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may have p o t e n t i a l  for low tempera ture  geothermal  energy.  A 
chemical a n a l y s i s  shou ld  be obta ined  from t h e  w e l l  t o  see i f  
subsur face  tempera tures  might be s u b s t a n t i a l l y  h ighe r  b e f o r e  
other work i s  undertaken i n  t h i s  area. 

u 
CANYON COUNTY 

L i t t l e  is known of  t h e  p o t e n t i a l  i n  Canyon County f o r  
l o w  temperature geothermal use .  Numerous l o w  tempera ture  
(20-41OC) t h e r m a l  w e l l s  occur i n  Canyon County. I n  a l a r g e  
area s o u t h  and southeas t  of Lake L o w e l l ,  numerous 20-30°C 
w e l l s  have been d r i l l e d  ( f i g u r e  38) and are most ly  used f o r  
i r r i g a t i o n .  Water f o r  t h e  municipal  swimming pool  i n  Nampa 
is  31oC.  A thermal  w e l l  e x i s t s  nea r  t h e  munic ipa l  pool  i n  
Caldwell  (4N-3W-28aabl p r e s e n t l y  flowing and unused).  The 
c i t y  of Caldwel l  owns a t  l eas t  one more w e l l  (4N-3W-35abdl) 
which p rov ides  20OC water. A w a r m  w e l l  ( 4 1 o C )  near  t h e  
Simplot  feedlot (4N-3W-19adcl) 3 km s o u t h  of C a l d w e l l  pro- 
v i d e s  water f o r  ca t t le .  Th i s  w e l l  w a s  d r i l l e d  as an o i l  and 
g a s  e x p l o r a t i o n  w e l l  and r e p o r t e d l y  produced "very h o t  
water," b u t  was p e r f o r a t e d  a t  900 m t o  provide  cooler 
d r i n k i n g  water f o r  cat t le .  Other  w a r m  wells e x i s t  nea r  
Parma (5N-SW-9adbl and 5N- 5W-4dCd 1s ) and Melba 
(lN-2W-36caal) ( 2 4 O C )  owned by t h e  r e s p e c t i v e  c i t ies  and 
o p e r a t e d  as munic ipa l  w e l l s .  

F igure  38 shows nor theas t - southwes t  a l ignment  of thermal  
wells s t r e t c h i n g  from Parma to  Nampa, pas s ing  through 
Caldwell ,  which might i n d i c a t e  a g e o l o g i c  s t r u c t u r e  of some 
l eng th .  T h i s  l i n e a r  t r e n d  of  w e l l s  has  been mapped as  a 
f a u l t  between N a m p a  and Caldwell  (Bond, 1978) .  Due t o  
obscur ing  c u l t u r a l  f e a t u r e s ,  it is  d i f f i c u l t  t o  i d e n t i f y  a 
l ineament  from t h e  s a t e l l i t e  photos, a l though one might 
p o s s i b l y  e x i s t  on or n e a r  t h e  w e l l s  ( f i g u r e  39) .  S e v e r a l  
c l o s e l y  spaced wells i n  c e n t r a l  Ada County f a l l  a long  t h i s  
t r e n d  (P la te  1, f i g u r e  9 and f i g u r e  38) . 

As Canyon County is a hub of i n d u s t r i a l  a c t i v i t y ,  p r i -  
m a r i l y  food p rocess ing ,  t h i s  area should be assessed e a r l y  
for  l o w  tempera ture  geothermal  resources. As t h e  thermal  
water appea r s  t o  be related to  f a u l t i n g  i n  t h e  area, s t r u c -  
t u r e s  t h a t  might c o n t r o l  d i s t r i b u t i o n  of  thermal  water 
s h o u l d  be sought .  Geologic mapping, g r a v i t y  and magnetic 
su rveys ,  and hydro log ic  s t u d i e s  of t h e  area should be 
accomplished f i r s t  t o  de te rmine  g r o s s  s t r u c t u r a l  p a t t e r n s .  
R e f l e c t i v e  seismic and r e s i s t i v i t y  su rveys  could be des igned  
and r u n  from t h e  p rev ious ly  mentioned data base t o  s i t e  
s e v e r a l  d r i l l  holes i n  promising areas near Nampa or 
Ca ldwe l l .  ( T h i s  has been started through t h e  purchase of 
o i l  e x p l o r a t i o n  survey  data as p a r t  of t h e  IDWR-DOE 
Nampa-Caldwell area s tudy . )  From he re ,  stepout su rveys  or 
d r i l l i n g  should  be undertaken i n  o t h e r  p a r t s  of t h e  wes tern  
Snake River  P l a i n  t o  uncover other f a v o r a b l e  g e o l o g i c  s t r u c -  
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FIGURE 3 8 .  Index map of Canyon and Ada c o u n t i e s  showing 

locations of thermal water occurrences  wi th  sur- 
face temperatures of 2OoC or h igher .  
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t u r e s  where thermal water may be found. These Vypes of 
e x p l o r a t i o n  could lead to  d i scove ry  of  many v a l u a b l e  energy 
resources i n  t h i s  s e c t i o n  of Idaho. 

ADA COUNTY 

People i n  Ada County have long used geothermal energy. 
S e v e r a l  geothermal i n s t a l l a t i o n s  o f  n o t e  are c u r r e n t l y  
o p e r a t i n g  i n  Boise. The Idaho Department of T r a n s p o r t a t i o n  
h e a t s  and a i r  c o n d i t i o n s  i ts  main o f f i c e  b u i l d i n g  on State 
Street us ing  a groundwater heat pump system. The Idaho 
S ta te  Heal th  Laboratory is c u r r e n t l y  us ing  geothermal energy 
obtained from t h e  W a r m  Spr ings  Water District  wells. 
Approximately 185 homes on and n e a r  W a r m  Sp r ings  Avenue have 
used geothermal energy ( w e l l  head temperature 74%) for 
their  h e a t  source since t h e  t u r n  of  t h e  cen tu ry .  S e v e r a l  
greenhouses  for  c u t  and potted p l a n t s  d e r i v e  t h e i r  h e a t  from 
geothermal  w e l l s  ( w e l l  head tempera ture  47OC) . S e v e r a l  
domestic w e l l s  p rovide  heat throughout  t h e  Boise Front  area 
t o  i n d i v i d u a l  homes. P l ans  f o r  expansion of geothermal 
h e a t i n g  by t h e  c i t y  of Boise are be ing  made. The C a p i t a l  
Mall Complex is being looked a t  f o r  p o s s i b l e  convers ion  o f  
s t a t e  and federal b u i l d i n g s  to  geothermal energy for space 
h e a t i n g  and coo l ing .  

There are 119 wells ( w e l l  head temperatures g r e a t e r  t han  - -  
20°C) known i n  Ada County ( f i g u r e  38) .  The ho t tes t  ones  are 
n e a r  t h e  Boise Front ,  where they  are associated w i t h  
e x t e n s i v e ,  l a r g e  d isp lacement  f a u l t i n g .  Wells d r i l l e d  by 
Boise State U n i v e r s i t y  Geology Department, funded by DOE f o r  
t h e  Boise C i t y  Project, were s i t e d  t o  h i t  t h e  i n t e r s e c t i o n  
of s e v e r a l  known f a u l t s  and l ineaments  a t  depth .  These 
wells were h i g h l y  s u c c e s s f u l .  P re l imina ry  tests by DOE 
i n d i c a t e  a s u f f i c i e n t  resource f o r  t h e  a n t i c i p a t e d  develop- 
ment i n  downtown Boise. Another area of  thermal  water a lso 
l i es  n e a r  f a u l t  and l ineament  i n t e r s e c t i o n s .  T h i s  is t h e  
Spr ing  Valley-Dry Val ley  area nor thwes t  of Boise where 
s e v e r a l  thermal  w e l l s  are located. Here, t h e  Dry 
Valley-Roystone H o t  Sp r ings  l ineament  intersects t h e  Dry 
Va l l ey  f a u l t  system. O t h e r  wells are located i n  t h e  s e v e r a l  
gu lches  which c u t  t h e  Boise F r o n t  a t  n e a r l y  r i g h t  ang le s .  
Mink and Graham, 1977, i n  t h e i r  s tudy  of  t h e  geothermal  
p o t e n t i a l  o f  t h e  west Boise area, s i t e d  f i v e  areas a long  t h e  
Boise Fron t  t h a t  t h e y  cons idered  t o  have p o t e n t i a l  f o r  l o w  
tempera ture  geothermal use.  These areas are shown i n  
f i g u r e  40. I n  a d d i t i o n  t o  t h e s e  areas, others where thermal  
water is found nea r  Boise are: St rawberry  Glen Road area, 
Garden C i t y  area, C a p i t o l  Mall area, O l d  S t a t e  P e n i t e n t a r y  
area, and Glenwood Street-Chinden Boulevard area. 

Donaldson and Applegate (1979) have conducted recon- 
n a i s s a n c e  l e v e l  r e s i s t i v i t y  su rveys  a long  t h e  Boise Front  t o  
de termine  thermal  water l o c a t i o n s .  They state:  

rl 

-86- 



Dry Creek 
Thermal We1 I 

FIGURE 3 9 .  EROS f a l se  color infrared Landsat E D I S E  image of par t  of 
southwestern Idaho and southeastern Oregon showing selec- 
ted l inear  features and thermal water locations w i t h  
surface temperatures above 20oC. 
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Of direct  i n t e r e s t  are t h e  r e s i s t i v i t y  su rveys  
( f i g u r e s  4 1 ,  42, 43, and 4 4 )  which have o u t l i n e d  
s e v e r a l  anomalously conduc t ive  areas. The steep 
r e s i s t i v i t y  g r a d i e n t s  associated w i t h  t h e s e  anoma- 
l i e s  probably  r e f l e c t  t h e  p re sence  of f a u l t s  i n t e r -  
s e c t i n g  t h e  major Boise F r o n t  f a u l t  a t  h i g h  ang le s .  
Such f a u l t  i n t e r s e c t i o n s ,  where t h e y  are proven t o  
e x i s t ,  o f f e r  v e r y  a t t r a c t i v e  geothermal  prospects. 

A l a r g e  number of i r r i g a t i o n  wells o c c u r  i n  c e n t r a l  Ada 
County i n  t h e  v i c i n i t y  o f  E i g h t  and Ten Mile creeks where 
w e l l  head t empera tu res  i n  t h i s  par t  of Ada County are be- 
tween 20 and 25OC. Another group occurs n e a r  Kuna i n  w e s t  
e n t r a l  Ada County. There are s e v e r a l  l a r g e  l i n e a r s  t h a t  

a p p a r e n t l y  ex tend  from t h e  Middle Fork Boise River  d r a i n a g e  
and appear t o  cross t h e  Snake R ive r  P l a i n  i n  t h e  E i g h t  and 
Tenmile c r e e k s  area. A long ,  more pronounced l i n e a r  rims 
nor thwes t - sou theas t  u p  t h e  a x i s  of t h e  wes te rn  Snake River  
P l a i n  and i n t e r s e c t s  t h e  o t h e r  l i n e a r s  s o u t h  of Tenmile 
Creek. Knowledge of t h e  type  o f  g e o l o g i c  features t h e s e  
l i n e a r s  r e p r e s e n t  appears t o  be fundamental  to  o b t a i n i n g  
much more in fo rma t ion  on geothermal  o c c u r r e n c e s  i n  t h e  
western Snake River P l a i n  reg ion .  A s p e c u l a t i o n  is t h a t  
t h e y  r e p r e s e n t  surface e x p r e s s i o n s  of basement or o t h e r  
f a u l t s  or rock  f r a c t u r e s .  They may a c t  as  c o n d u i t s  €or 
thermal  water. Recharge of t h e s e  sys tems cou ld  be anywhere 
a l o n g  thein. There could even be i n t e r b a s i n  t r a n s f e r  of 
groundwater  a l o n g  some o f  t h e  r e g i o n a l  l i n e a r s  and t r a n s f e r  
cou ld  t a k e  place anywhere from one  k i l o m e t e r  or less t o  t e n s  
o f  k i l o m e t e r s  or more. Any h o l e s  d r i l l e d  f o r  t h e  purpose o f  
o b t a i n i n g  t h e r m a l  water would have t o  be v e r y  c a r e f u l l y  
t a r g e t e d  t o  intersect f a u l t s  or rock f r a c t u r e s  where thermal  
water may be c i r c u l a t i n g .  I n  t h e  a l luv ium and v a l l e y  f i l l  
s ed imen t s  away from t h e  mountain f r o n t  f a u l t s ,  thermal water 
c o n d u i t s  would be d i f f i c u l t  t o  locate. A n a l y s i s  o f  l a r g e  
scale enhanced fa lse  color Landsa t  images may allow some of 
t h e s e  f a u l t s  t o  be found. A s y s t e m a t i c  program of r e f l e c -  
t i v e  seismic p r o f i l i n g  across t h e  western Snake R ive r  P l a i n  
is h i g h l y  recommended to  de te rmine  t h e  l o c a t i o n  and depth o f  
any f a u l t i n g  i n  t h e  area. 

SOUTHERN ELMORE COUNTY 

Numerous thermal  wells and s e v e r a l  t he rma l  s p r i n g s  are 
known i n  s o u t h e r n  E l m o r e  County. S p r i n g s  are scattered 
wide ly  b u t  are p r i n c i p a l l y  located a long  t h e  n o r t h e r n  margin 
o f  t h e  wes te rn  Snake R ive r  P l a i n  n o r t h e a s t  and east of 
Mountain H o m e .  Some wells are located j u s t  west of Mountain 
H o m e  and Mountain H o m e  A i r  Force Base and s e v e r a l  kilometers 
t o  t h e  east of Mountain H o m e  A i r  Force Base (See f i g u r e  2 5 ) .  
The wells n e a r  Mountain H o m e  and the A i r  Rase are t h e  
coolest, be ing  20 t o  25OC a t  t h e  s u r f a c e .  S e v e r a l  wells i n  
s o u t h e r n  Elmore County are located n e a r  t h e  Snake River .  
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FIGURE 4 2 .  Map of Boise Front area showing total  conductance for t r a n s m i t t e r  2 A array 
(Donaldson and Applegate, 1 9 7 9 ,  m o d i f i e d ) .  
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FIGURE 44. Map of Boise Front area showing total conductance for transmitter 2 B array 
(Donaldson and Applegate, 1979, modified). 
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Some of t h e  w e l l s  d r i l l e d  n e a r  Mountain H o m e  and east  o f  t h e  
A i r  Base form ' l i n e a r  p a t t e r n s  t h a t  cou ld  r e v e a l  s t r u c t u r a l  
c o n t r o l  f o r  t h e  thermal  water occurrence .  The a l ignment  is 
t r a n s v e r s e  t o  t h e  wes te rn  Snake P l a i n  a x i s  and, as i n  A d a  
and Canyon c o u n t i e s ,  thermal water o c c u r r e n c e s  cou ld  be a t  
l ea s t  p a r t i a l l y  c o n t r o l l e d  by f a u l t i n g  running  across t h e  
p l a i n .  However, t h e  s p r i n g s  and wells t h a t  o c c u r  a long  t h e  
p l a i n . m a r g i n  seem to be in f luenced  by s t r u c t u r e s  running 
para l le l  t o  t h e  wes te rn  Snake P l a i n  a x i s  or 
nor thwes t -southeas t .  

Mountain H o m e  and Mountain H o m e  A i r  Force Base are t h e  
t w o  p r i n c i p a l  p o p u l a t i o n  c e n t e r s  i n  s o u t h e r n  E l m o r e  County 
where thermal  water o c c u r s  and where g r e a t e s t  use  cou ld  
probably be made for it. Othe r  towns are King H i l l  and 
Glenns Ferry.  Low t empera tu re  (20  - 3OoC) t he rma l  w e l l s  are 
located w i t h i n  5 km of t h e  above sites. P rospec t ing  for 
more the rma l  water i n  each of these areas might  prove f r u i t -  
f u l ,  and t h e  prospect o f  h o t t e r  water a t  dep th  is possible. 
These .areas shou ld  be f u r t h e r  i n v e s t i g a t e d  t o  de termine  
the i r  f u l l  p o t e n t i a l ,  beginning  w i t h  chemical a n a l y s e s  o f  
e x i s t i n g  the rma l  w e l l  waters so a n  estimate can  be made of 
t h e  maximum water t empera tu re  through t h e  use  o f  chemical  
geothermometers.  

GOODING COUNTY 

Seven the rma l  anomal ies  o c c u r  i n  Gooding County 
( f i g u r e  4 5 ) .  Four wells and a s p r i n g  o c c u r  a long  Clover  
Creek n e a r  t he  foot of t h e  Mount Bennet t  H i l l s  and a n o t h e r  
o c c u r s  n e a r  t h e  Snake River.  A l l  are i n  wes tern  Gooding 
County and far  removed from m o s t  p o p u l a t i o n  c e n t e r s .  

Chemical  a n a l y s e s  are a v a i l a b l e  on three of t h e  seven  
thermal s i tes  i n  Gooding County. White A r r o w  H o t  S p r i n g s  
(4S-13E-30adblS) is t h e  h o t t e s t  a t  65OC. Agreement between 
t h e  chalcedony and Na-K-Ca chemical geothermometers (108OC 
and 112OC, r e s p e c t i v e l y )  i n d i c a t e s  s u b s u r f a c e  t empera tu res  
are probably i n  t h i s  range. However, i n  d r i l l i n g  the  w e l l  
a t  White A r r o w  H o t  S p r i n g s ,  t h e  owner reports b l u e  q u a r t z  
was found i n  t h e  hole .  The q u a r t z  chemical geothermometer 
predicts t empera tu re  White A r r o w  is p r e s e n t l y  t h e  
s c e n e  of ' p r i v a t e  1 .research and coinmercial 
p r o d u c t i o n  o f  tomatoes i n  geotherma hea ted  greenhouses .  
Idaho  Image (May-June, 1975) report he fo l lowing  a c t i v i -  
t i e s  a t  White A r r o w  Ranch by Bob Erk 

Tomatoes are h a r v e s t e d  a t  t h e  White  A r r o w  Ranch a t  
B 1  iss from September through J u l y ,  when tempera- 
t u r e s  r ange  from 38 t o  -2OC. 

Tomato p l a n t s  are v e r y  s e n s i t i v e  t o  ex t remes  of 
t empera tu res ;  however, t cr@t a t  White A r r o w  

hi 
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FIGURE 4 5 .  Index map of Gooding County showing l o c a t i o n s  of 
thermal water occurrences  wi th  s u r f a c e  tempera- 
t u r e s  of 20% or h i g h e r .  
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Ranch is t h a t  t h e y  use a large n a t u r a l  h o t  s p r i n g  
t o  ma in ta in  optimum groMing tempera ture  du r ing  t h e  
w i n t e r  i n  t h e i r  two 1 2  by 40 m hothouses. 

The water which comes from t h e  ground a t  a t e m -  
p e r a t u r e  of 65OC flows i n t o  heat exchangers  a t  t h e  
end of the  bu i ld ing .  A i r  is blown across them and 
through large p l a s t i c  pipes and carried t h e  l e n g t h  
of t h e  bu i ld ing .  H o t  water is also carried through 
some 3 km of black p l a s t i c  pipe which p rov ides  
f u r t h e r  r a d i a n t  heat. 

I n  h o t  weather, t h e  s o u t h  end of t h e  b u i l d i n g  can  
be opened and v e n t i l a t i o n  provided by s i x  large 
e x h a u s t  f a n s .  The temperature is f u r t h e r  con- 
t ro l led  by blowing a i r  through large c o o l i n g  pads 
through which cold water is dripped. 

Throughout t h e  yea r ,  accord ing  to owner Robert 
A. Erk ins ,  t h e  temperature can  e a s i l y  be maintained 
a t  between 1 8 O  and 28OC. Product ion  is stopped i n  
t h e  summer months n o t  .by t h e  weather, b u t  because 
t h a t  is , t h e  season  when there are p l e n t y  of toma- 
toes a l r e a d y  on t h e  market from growers us ing  more 
conven t iona l  methods. 

J u s t  g e t t i n g  o u t  of t h e  exper imenta l  s t a g e  and i n t o  
f u l l  p roduct ion ,  White A r r o w  Ranch has  been 
s h i p p i n g  abou t  600 pounds of tomatoes per week b u t ,  
w i t h i n  t h e  n e x t  mont or two, e x p e c t s  to  be ship- 
p ing  around 4,000 PO s per week. Erk ins  projects 
a crop of up t o  30 t o n s  of tomatoes annua l ly  from a . 

q u a r t e r  acre of space.  

Some 3,000 Manapal toma 
t h e  f i r s t  crop. Erkins said it was one of s e v e r a l  

F u t u r e  p l a n s  i n c l u d e  cucumbers and potted house 
p l a n t s .  Land is a l r e a d y  cleared and p ip ing  i n  for 
1 2  more hothouse b u i l d i n g s ,  a l though t h e i r  
c o n s t r u c t i o n  w i l  be completed u n t i l  they are 
needed. 

which p rov ides  heated water a t  a rate of 3800 . 

l/min, much more than  needed for any projected 
expansion.  E rk ins  s a i d  h i s  electric b i l l  is n o t  
h igh ,  b u t  dependable  power supply  is impor tan t  t o  
proper o p e r a t i o n  of t h e  system. I n  t h e  two e x i s t -  
i n g  b u i l d i n g s  some 18 electric f a n s  are used for 
h e a t i n g  and cool ing .  I n  a d d i t i o n ,  three electric 
pumps move t h e  w e l l  and s p r i n g  water used t o  water 

W 

- "  

rieties t h a t  could  have been used. 

he key t o  t h e  is  a free-f lowing h 

u 
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t h e  tomato p l a n t s .  (Water from t h e  h o t  s p r i n g  is 

E r k i n s  requires o n l y  one employee t o  operate t h e  
f i r s t  b u i l d i n g .  One of h i s  most impor t an t  func- 
t i o n s  is t o  walk through t h e  s t r u c t u r e  three times 
a day w i t h  a qasoline-powered blower s t r a p p e d  on  
h i s  back to  pol l inate  t h e  p l a n t s .  Tomatoes are 
normally p o l l i n a t e d  by wind, b u t  there is none i n  
t h e  b u i l d i n g s .  

One of t h e  b i g g e s t  problems, acco rd ing  t o  Erk ins ,  
was a l a c k  o f  data. There have been o t h e r  hot-  
houses  us ing  n a t u r a l  h o t  water, b u t  no one se&med 
t o  be able to  p rov ide  much r e a l l y  e x p e r t  i n f o r -  
mat ion,  so much had t o  be learned by experimen- 
t a t i o n .  

n o t  used f o r  t h i s  purpose.)  L d  

E r k i n s  and h i s  w i f e  have been i n  t h e  t r o u t  farming 
b u s i n e s s  i n  Idaho for 23 y e a r s ,  b u t  it is t h e i r  
f i r s t  v e n t u r e  i n  tomato growing. White A r r o w  Ranch 
was o r i g i n a l l y  set t led i n  t h e  18001s ,  b u t  had been 
deserted f o r  some t i m e  b e f o r e  be ing  purchased  by 
t h e  Erk ins .  I t  w a s  named fo r  a n  I n d i a n  t r ibe t h a t  
had camped a t  t h e  s i t e  and which w a s  no ted  for 
making w h i t e  arrowheads.  

A w e l l  i n  Gooding County (4S-13E-28abbl) is 47% a t  t h e  
s u r f a c e ,  w i t h  t h e  Na-K-Ca and chalcedony chemical  geo the r -  
mometers i n d i c a t i n g  temperatures of 98-105% a t  dep th .  U s e s  
similar t o  t h a t  o f  White A r r o w  cou ld  probably  be made wi th  
t h i s  water. Another well (5S-12E-3aaal) is 57OC a t  t h e  well 
head; t h e  Na-K-Ca and chalcedony chemical geothermometers 
predict  maximum subsurface temperatures from 70-83% might  
be found i n  t h i s  area. 

L i t t l e  i n fo rma t ion  is a v a i l a b l e  from t h e  other wells i n  
Gooding County. 

JEROME COUNTY 

Royal C a t f i s h  I n d u s t r i e s  h a s  used geothermal  water to 
ra ise  c a t f i s h  i n  Jerome County ( f i g u r e  4 6 )  . The o p e r a t i o n  
is now closed. Thermal water a t  43oC is d i s c h a r g e d  from a 
the rma l  w e l l  (9S-17E-29dbbl) located a long  t h e  Snake R ive r  
n o r t h  o f  Twin F a l l s  t o  supp ly  water t o  t h e  f a c i l i t y  which 
had 30 f i s h  r e a r i n g  ponds. Subsurface temperatures 
predicted by t h e  chalcedony and Na-K-Ca chemical  
geothermometers are 89 and 93OC r e s p e c t i v e l y .  N o  o t h e r  
t he rma l  water is known i n  Jerome County and t h e  p o t e n t i a l  
fo r  f u r t h e r  prospects is unknown. 

7 

6 . 1  
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MINIDOKA COUNTY 
L' L i t t l e  i n fo rma t ion  on t h e  geothermal  p o t e n t i a l  of 

Minidoka County is a v a i l a b l e .  The area is u n d e r l a i n  by t h e  
Snake P l a i n  a q u i f e r ,  which may mask thermal  o c c u r r e n c e s  
throughout  t h e  e a s t e r n  Snake River  P l a i n ,  A s ing le .  thermal  
w e l l  (9S-23E-28ccal) ( f i g u r e  4 6 ) ,  d r i l l e d  for  t h e  c i t y  of 
P a u l ,  encountered  P l i o c e n e  and P l e i s t o c e n e  basal t ic  l a v a  
flows t o  a to t a l  d e p t h  of 137 m ,  d i s c h a r g e s  22OC a t  7570 
l/rnin, Its occur rence  s u g g e s t s  more and p o s s i b l y  h o t t e r  
water might  be found i n  t h e  area. N o  chemical  a n a l y s i s  is 
a v a i l a b l e ,  therefore, s p e c u l a t i o n  about possible s u b s u r f a c e  
temperatures cannot  be made. Uses up  t o  and i n c l u d i n g  
groundwater  heat pump space h e a t i n g  and c o o l i n g  could  be 
made of t h e  thermal  water a t  e x i s t i n g  d i s c h a r g e  
t empera tu res .  A chemical  a n a l y s i s  of t h e  w e l l  waters shou ld  
be made t o  a s c e r t a i n  t h e  poss ib i l i t i e s  o f  o b t a i n i n g  h o t t e r  
water i n  t h e  area through deeper d r i l l i n g .  

OWYHEE COUNTY 

The Bruneau-Grand V i e w  thermal  anomaly zone ( f i g u r e  47)  
i n  s o u t h w e s t  Idaho is the largest  geothermal area i n  t h e  
wes te rn  United States,  r i v a l e d  i n  s i z e  o n l y  by t h e  geo- 
pressured zones i n  t h e  Texas-Louisiana G u l f  Coast reg ion .  
Renner and o t h e r s  (1975, p. 39) estimate t h a t  1100 x 
1018 joules  o f  h e a t  (above 15OC t o  1 0  km o f  d e p t h )  are con- 
t a i n e d  i n  rocks and water benea th  a n  estimated 2250 sq. k m  
of l a n d  area. Thermal water r ang ing  i n  t empera tu re  from 20 
t o  84OC is e x t r a c t e d  from more t h a n  100 domestic, stock, and 
i r r i g a t i o n  wells from t w o  d i f f e r e n t  t y p e s  o f  a q u i f e r s  - 
sed imen ta ry  and v o l c a n i c  rock.  Many o f  t h e  wells are arte- 
s i a n  and r ange  from 150 t o  n e a r l y  1100 rn deep. They are 
c o n c e n t r a t e d  most ly  i n  f o u r  areas - Bruneau River  Va l l ey ,  
L i t t l e  Va l l ey ,  Grand V i e w ,  and Oreana where farmland is 
a v a i l a b l e  f o r  a g r i c u l t u r a l  use. Young and  Whitehead 's  
(1975, p. 44-45) assessment  of t h e  resource i n  t h i s  area is 
summarized. 

The r o c k s  i n  t h e  Rruneau-Grand V i e w  area range  i n  
age  from L a t e  Cretaceous t o  Holocene. Rocks o f  t h e  
Cenozoic E r a  have been subdiv ided  i n  four  groups:  
(1) an  unnamed sequence of r h y o l i t i c  and related 
r o c k s ,  ( 2 )  t h e  Idavada Vo lcan ic s ,  ( 3 )  t h e  Idaho  
Group, and ( 4 )  t h e  Snake R ive r  Group.  Fo r  
convenience,  t h e s e  rocks u n i t s  have been d i v i d e d  
i n t o  t w o  major g roups  acco rd ing  t o  the i r  h y d r o l o g i c  
p r o p e r t i e s :  (1) t h e  volcanic- rock  a q u i f e r s  t h a t  
i n c l u d e  t h e  Idavada Vo lcan ic s ,  t h e  Ranbury Basalt 
of t h e  Idaho Group and u n d i f f e r e n t i a t e d  s i l i c i c  
v o l c a n i c  rocks ;  ( 2) t h e  sedimentary-rock aquifers,  
which i n c l u d e  c h i e f l y  sed imentary  u n i t s  o f  t h e  
Idaho  and Snake R ive r  G r o u p s .  
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4 7 .  Index map of Owyhee County showing l o c a t i o n s  of 
' thermal water occurrences  wi th  s u r f a c  

t u r e s  of 2OoC or h i g h e r .  
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Recharge t o  t h e  volcanic-rock a q u i f e r  ( e x c e p t  t h e  
Banbury Basalt)  is thought  t o  be c h i e f l y  from pre- 
c i p i t a t i o n  i n  t h e  h i g h e r  a l t i t u d e s  t o  t h e  s o u t h  and 
s o u t h w e s t  of t h e  s tudy  area where t h e  rock u n i t s  
are exposed a t  t h e  surface. Recharge t o  t h e  
sedimentary-rock a q u i f e r s  and t h e  Banbury Basa l t  is 
be l i eved  t o  be mainly by t h e  upward movement of 
water from t h e  under ly ing  volcanic-rock a q u i f e r s .  

The Idavada Volcanics  or under ly ing  rock u n i t s  are 
be l i eved  to  be t h e  r e s e r v o i r  rocks f o r  t h e  thermal  
water  i n  t h e  Bruneau-Grand V i e w  area. 

A system o f  nor thwes t - t rending  f a u l t s  has  probably 
fractured and d i s p l a c e d  rocks  ranging  i n  age from 
Pl iocene  t o  P l e i s t o c e n e .  Most of t h e  f a u l t i n g  
probably occurred i n  e a r l y  P l iocene  time, w i t h  
p r o g r e s s i v e l y  d iminish ing  movements through 
P l e i s t o c e n e  t i m e .  Grav i ty  and aeromagnet ic  su rveys  
suppor t  t h e  theo ry  of a northwestward-trending sub-  
s u r f a c e  s t r u c t u r e  . 
An AMT ( aud io -magne to te l lu r i c )  survey  of t h e  
Bruneau-Grand V i e w  area h a s  r evea led  a l a r g e  con- 
d u c t i v e  anomaly i n  t h e  r e g i o n  between Oreana and 
Grand V i e w .  The l o w  r e s i s t i v i t i e s  observed,  
approaching 2 ohm-me ters, imply a hot-water reser- 
v o i r  i n  which t h e  r e s e r v o i r  rocks have been 
a 1 tered . 
Sampled thermal  water  i n  t h e  Bruneau-Grand V i e w  
area is g e n e r a l l y  of a sodium b ica rbona te  type.  I n  
t h e  s tudy  area, thermal  water from t h e  sedimentary-  
rock  a q u i f e r s  g e n e r a l l y  c o n t a i n s  d i s s o l v e d  so l ids  
c o n c e n t r a t i o n s  g r e a t e r  t han  600 mg/l, is n e a r l y  
n e u t r a l  i n  pH, and u s u a l l y  c o n t a i n s  less t h a n  2 
mg/l f lour ide  . Water from t h e  volcanic-rock 
aquifers g e n e r a l l y  c o n t a i n s  less than  500 mg/l 
d i s s o l v e d  sol ids ,  h a s  pH v a l u e s  h i g h e r  t han  8.0, 
and has  f l o u r i d e  c o n c e n t r a t i o n s  i n  excess of 8 
mg/l. C h l o r i d e  c o n c e n t r a t i o n s  range from 2.7 t o  79 
mg/l for  a l l  sampled water w i t h  t h e  values from t h e  
volcanic-rock a q u i f e r s  u s u a l l y  less than  20 mg/l. 
S u l f a t e  c o n c e n t r a t i o n s  are much h ighe r  f o r  water 
from t h e  v o l c a n i c  rock than  for  t h e  water from t h e  
o v e r l y i n g  sedimentary-rock aquifers.  The chemis t ry  
of  t h e  thermal  water from t h e  volcanic-rock 
a q u i f e r s  is very  similar t o  t h a t  of thermal  water 
f lowing from t h e  g r a n i t i c  rocks of t h e  Idaho 
b a t h o l i t h .  

(Note: Recent deep d r i l l i n g  i n  t h e  area has  r evea led  t h e  
e x i s t e n c e  of  g r a n i t i c  rock under ly ing  t h e  s i l i c i c  v o l c a n i c  
rock a q u i f e r s .  ) 
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Ratios  of c o n c e n t r a t i o n  o f  selected chemical  con- 
s t i t u e n t s  are used to d i s t i n g u i s h  water from t h e  
volcanic- rock  and sedimentary-rock a q u i f e r s .  The 
c h l o r i d e - f l u o r i d e  ra t io  is probably  t h e  best  ind i -  
cator w i t h  ra t ios  g e n e r a l l y  less t h a n  0.6 f o r  water 
from t h e  volcanic- rock  a q u i f e r s .  Chloride-boron 

ot ter  water a q u i f e r s  showed a marked 
Bruneau and Grand V i  because o f  

u -  

c o n c e n t r a t i o n s .  

a ter  t empera tu res  a t  s u r f a c e  i n  
t h e  Bruneau-Grand V i e w  area range  from 9.5 t o  83oC 

i t h  t h e  h ighe r  temperatures ( 4 0  t o  83OC) found i n  
he water from t h e  volcanic- rock  aquifers. 
empera tu res  o f  t h e  water from t h e  sedimentary-rock 
q u i f e r s  seldom exceed 35OC. The observed ground- 

water t empera tu res  t h e  volcanic- rock  a q u i f e r s  
seem to  be re to  t h e  d e p t h  t h e  aquifers. 

The g a s  i n  om water i n  t h e  
B r  uneau-Grand sists p r i m a r i l y  of 
n i t r o g e n ,  oxy and methane. Methane was found 
p r i m a r i l y  i n  samples from t h e  sed imentary  rock 
a q u i f e r s .  Ana lys i s  o f  t h e  g a s  i n  water from t h e  
volcanic- rock  a q u i f e r s  i n d i c a t e s  t h a t  t h e  gas is 
e s s e n t i a l l y  t h a t  con ta ined  i n  meteroic water 
r e c h a r g i n g  t h e  system. 

Mine ra l  depo 1s and s p r i n g s  i n  t h e  
B r  uneau-Gran is n o t i c e a b l y  a b s e n t ,  

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

. The s o u r c e  
m a l  waters i n  t h e  Brunea 

could be related to  a 
per c r u s t  i n  t 

e g i v e n )  for  wells cased a t  
l eas t  t w o  t h i r d s  of t h e i r  t o t a l  d e p t h  and to t h o s e t w i t h  su r -  
face temperatures of 40OC or above. These e s t i m a t e d  aquifer 
t e m p e r a t u r e s  s u g g e s t  t h a t  t h e  waters i n  t h e  Bruneau-Grand LiJ V i e w  area have never  been v e r y  h o t  (100 to 1 l O O C )  and i n  
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some cases may have come from dep ths  where t empera tu res  are 
even  cooler (70  t o  100OC). Deep d r i l l i n g  i n  t h e  area h a s  
g i v e n  c o n f l i c t i n g  r e s u l t s ,  a l t hough  t h e  m o s t  a c c u r a t e  seems 
t o  come from P h i l l i p s  P e t r o l e u m ' s  Lawrence D. No. 1 w e l l  
(5s-1E-24adl) w i t h  a r e p o r t e d  bottom h o l e  tempera ture  o f  
108OC a t  a d e p t h  of 2,672 m. 

Young and Whitehead's s t u d y  was l i m i t e d  t o  a n  area s o u t h  
of t h e  Snake River .  I t  is n o t  known whether  t h e  a q u i f e r  
systems ex tend  n o r t h  o f  t h e  Snake River .  Warner (1975) 
postulated t h e  e x i s t e n c e  o f  a l a r g e  no r thwes t  s t r i k i n g  l e f t  
l a t e r a l  r i f t  system n e a r  t h e  p r e s e n t  c o u r s e  of t h e  Snake 
R ive r ,  w i t h  c lockwise  or northwestward r o t a t i o n  o f  about 80 
k m  of t h e  n o r t h e r n  block r e l a t i v e  to  t h e  s o u t h e r n  block.  
R i f t i n g  p o s t d a t e s  fo rma t ion  of the  sed imentary  and v p l c a n i c  
rock aquifers o f  t h e  Bruneau-Grand V i e w  area. I f  t h i s  
r i f t i n g  h y p o t h e s i s  is correct, t h e  sed imentary  and v o l c a n i c  
rock  a q u i f e r s  i n  t h e  Bruneau-Grand V i e w  area have been 
r i f t e d  also,  and t h e  other " h a l f "  of t h i s  thermal  anomaly 
may have been subsequen t ly  s h i f t e d  northwestward to  now l i e  
somewhere be tween Boise and W e  h e r .  Indeed,  much thermal  
water has  been found by w e l l  d r i l l e rs  i n  Ada, Canyon, 
P a y e t t e  and Washington c o u n t i e s .  

T W I N  FALLS COUNTY ' 

Thermal water i n  Twin F a l l s  County ( f i g u r e  4 8 )  is widely 
scattered o c c u r r i n g  p r i n c i p a l l y  i n  t h e  n o r t h e a s t e r n  and 
e a s t e r n  pa r t  o f  t h e  county.  The re  are 56 the rma l  water 
o c c u r r e n c e s  w i t h  s u r f a c e  t empera tu res  of 2OoC or above. 

Miracle (8S-14E-31acblS) and Banbury (8S-4E-33cbalS) h o t  
s p r i n g s  are resorts located a long  t h e  Snake R ive r  i n  north-  
wes te rn  Twin Fa l l s  County. S e v e r a l  w e l l s  are a lso located 
a l o n g  t h e  Snake R ive r  n o r t h  and west of B u h l .  

A number of w e l l s  have encountered  w a r m  water i n  t h e  
B l u e  G u l c h  area nor thwes t  of Balanced Rock and west o f  
Salmon F a l l s  Creek. A f a i r l y  l a r g e  w a r m  water a q u i f e r  may 
e x i s t  here, judg ing  from t h e  number and s p a c i n g  o f  thermal  
w e l l s .  A g e n e r a l  a l ignment  o f  wells and s p r i n g s  a l o n g  t h e  
e a s t e r n  margin o f  t h e  thermal  anomaly may i n d i c a t e  f a u l t i n g  
or o t h e r  g e o l o g i c  s t ructure  t h a t  may c o n t r o l  thermal  water 
here. A large nor thwes t - t rending  l i n e a r  f e a t u r e  ( f i g u r e  
2 9 ) ,  which stretches from Mountain H o m e  t o  Salmon F a l l s  
Creek ( 9 0  k m ) ,  may a lso c o n t r o l  thermal water h e r e  and f e e d  
t h e  a q u i f e r  system. Wells g e n e r a l l y  ave rage  190 m deep  and 
w e l l  head temperatures average  about 27OC. 

A w e l l  0.8 k m  east  o f  Buhl may i n d i c a t e  some p o t e n t i a l  
f o r  l o w  tempera ture  geothermal use  i n  t h e  Buhl area. No 
other in fo rma t ion  is a v a i l a b l e  on t h i s  w e l l  e x c e p t  t h a t  t h e  
w e l l  head temperature is 26OC. 
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FIGURE 4 8 .  Index map of Twin F a l l s  County showing l o c a t i o n s  
of thermal water occurrences  w i t h  s u r f a c e  t e m -  
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The c i t y  o f  F i l e r  owns a w e l l  (10S-16E-8cdal) having a 
w e l l  head t empera tu re  of 27OC. Another w e l l  t empera ture  of 
29% e x i s t s  on t h e  o u t s k i r t s  of Twin F a l l s  (lOS-17E-14ccdl) 
and i n d i c a t e s  a possible  thermal  s o u r c e  may e x i s t  i n  t h i s  
area also. A w e l l  (lOS-18E-26bbal) between Hansen and 
Kimberly is also 20OC and a large c o n c e n t r a t i o n  of wells (10  
i n  Twin F a l l s  County and 20 i n  wes tern  Cassia County) e x i s t s  
east  of Cedar H i l l  and southwes t  of Murtaugh Lake n e a r  
A r t e s i a n  Ci ty .  These  wells are a l i g n e d  i n  a n e a r l y  east- 
w e s t  d i r e c t i o n  and o c c u r  n e a r  t h e  foot of t h e  South H i l l s .  
T h i s  may i n d i c a t e  a l a r g e  f a u l t  cou ld  e x i s t  here. Most of 
t h e  w e l l s  are i n  t h e  27 t o  37OC range  and range  i n  depth 
from 150 t o  365 meters. 

L! 

Perhaps  t h e  f i r s t  or on ly  geo the rma l ly  hea ted  dog house 
i n  t h e  world exis ts  a t  Magic H o t  S p r i n g s  (16S-17E-30acalS) 
i n  s o u t h e r n  Twin F a l l s  County n e a r  a small p r i v a t e  resort 
close t o  t h e  Idaho-Nevada border. Here thermal water is 
used f o r  r e c r e a t i o n ,  b a l n e o l o g i c a l  pu rposes  and f o r  space 
h e a t i n g  a number of cab ins .  

Nat-Soo-Paw W a r m  S p r i n g s  (12S-17E-31bablS) is located 
5 k m  eas t  of Holl is ter  and f l o w s  a t  360C s u r f a c e  tempera ture  
from Qua te rna ry  a l luv ium n e a r  Te r t i a ry  s i l i c i c  v o l c a n i c  
rocks a long  a possible concea led  f a u l t .  Nat-Soo-Paw has  
been a resort for  many years. S e v e r a l  other the rma l  s p r i n g s  
e x i s t e d  i n  t h e  Ho l l i s t e r  area b u t  are now dry  due  t o  w e l l  
d r i l l i n g .  S e v e r a l  wells i n  t h e  area d i s c h a r g e  thermal water 
of low t empera tu re  (from 20 t o  38OC) .  

Donaldson and Applegate  (1979) reported t h a t :  

The Twin F a l l s  area l i es  on t h e  boundary of t h e  
s u b d i v i s i o n  of t h e  Snake River  P l a i n  i n t o  its 
eastern and wes te rn  components. T h i s  may be 
s i g n i f i c a n t  i f  t h e  d i v i s i o n  re f lec ts  a c r u s t a l  
b r e a k  as  has been sugges t ed  by Malde (1959) based 
on g r a v i t y  and ea r thquake  e p i c e n t e r s .  

I n  t h i s  area g r a v i t y  does  n o t  s u g g e s t  any sharp  
s t r u c t u r a l  f e a t u r e s .  The r e g i o n a l  g r a d i e n t  toward 
t h e  a x i s  of t h e  p l a i n  is dominant w i t h  t h e  excep- 
t i o n  of a broad 5-10 mgal l o w  c e n t e r e d  about 23 km 
due eas t  of Jerome ( f i g u r e  49) .  A corresponding  
local  magnet ic  l o w  ( f i g u r e  50)  enhances t h e  possi- 
b i l i t y  t h a t  a s t r u c t u r a l  d e p r e s s i o n  e x i s t s .  There 
are no a c t i v e  f a u l t s  documented by Witkind (1975) 
i n  t h i s  suba rea  b u t  Day (1974) h a s  mapped l i n e a -  
ments from ERTS imagery which approximate t h e  t r e n d  
of t h e  wes te rn  p l a i n  i n  d i r e c t i o n  ( f i g u r e  1 0 ) .  

A series of  w a r m  wells i n  t h e  s o u t h e r n  p o r t i o n  of 
t h i s  area match q u i t e  c l o s e l y  t h e  t r e n d s  of 3 
a c t i v e  f a u l t s  reported by Witkind (1975) .  
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FIGURE 50 .  Aeromagnetic map showing l o w  w e s t  of Jerome 
(upper r i g h t )  ( U . S .  G e o l o g i c a l  Survey,  1 9 7 1 ) .  
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NORTHERN FREMONT COUNTY 

Ex tens ive  geothermal  l e a s i n g  a c t i v i t y  is ongoing i n  t h e  
I s l a n d  Park b a s i n  i n  e a s t - c e n t r a l  Fremont County n e a r  
Yel lowstone Park ( f i g u r e  51) . S t e a r n s  and others, (1939, 
p. 28-29) recognized  t h i s  b a s i n  as  a caldera. Hamilton 
(1965, p. C 1 )  described t h e  " I s l a n d  Park caldera" as "an 
e l l i p t i c a l  collapse s t r u c t u r e  29 by 37 k m  i n  diameter t h a t  
was dropped from t h e  c e n t e r  o f  a s h i e l d  volcano  composed o f  
r h y o l i t e  a sh  flows." Hamilton f u r t h e r  described t h e  caldera 
as: 

1 

r 

. . .par t  of t h e  Snake River-Yellowstone p rov ince  of 
i n t e n s e  P l i o c e n e  and Q u a t e r n a r y  volcanism o f  o l i -  
v i n e  basal t  and rhyol i te .  I n  t h i s  p rov ince ,  a s  i n  
o t h e r  bimodal v o l c a n i c  p r o v i n c e s ,  r h y o l i t e  and 
basa l t  e r u p t e d  from v e n t s  i n t e r s p e r s e d  i n  both t i m e  
and space, and s imul t aneous  e r u p t i o n s  of both 
l i q u i d s  from t h e  same or nearby v e n t s  are known to  
have occur red .  I n  t h e  I s l a n d  Park  caldera t h e  
e r u p t i v e  sequence and geometry s u g g e s t  t h a t  t h e  
large magma chamber c o n t a i n s  l i q u i d  r h y o l i t e  
o v e r l y i n g  l i q u i d  o l  i v i n e  basal t .  

Hoover and Long (1975, p. 1 ,062)  stated: 

C u r r e n t  g e o l o g i c  ev idence  s u g g e s t s  t h a t  a 
Yellowstone-type system does n o t  e x i s t  a t  I s l a n d  
Park because t h e  l a s t  major r h y o l i t e  body was 
emplaced a b o u t  one m i l l i o n  y e a r s  ago  and subsequent  
e r u p t i o n s  were of basa l t ic  composi t ion  coming from 
t h e  mant le  a long  fractures i n  t h e  older caldera 
(R.L. C h r i s t i a n s e n ,  oral  commun., 1975) .  The 
g e n e r a l  absence  o f  h o t  s p r i n g s  a lso s u g g e s t s  a n  o ld  
system. AMT and t e l lu r i c  s u r v e y s  were made i n  
August 1974 to s t u d y  t h e  possible e x i s t e n c e  of con- 
cealed hydro  thermal a c t i v i t y  . 
The g e n e r a l i z e d  geology o f  rock t y p e s  i n  t h e  
caldera is shown i n  f i g u r e  52 w i t h  t h e  7.6 Hz 
nor th-south  AMT data .  The caldera s t a n d s  o u t  a s  a n  
area of h i g h  r e s i s t i v i t y ,  g e n e r a l l y  above 100 ohm-m 
sur rounded by a r e g i o n  o f  i n t e r m e d i a t e  va lues .  
Wi th in  t h e  caldera local h i g h s  around 1000 ohm-m 
are associated w i t h  small r h y o l i t e  domes on  t h e  
surface, and most hidden by l a t e r  basal t  f lows.  
The AMT data shows t h e  p o s s i b i l i t y  o f  a n o t h e r  
r h y o l i t e  body o n  t h e  wes te rn  r i m  o f  t h e  caldera 
which h a s  been covered by t u f f  and r h y o l i t e  f lows  
and may r e p r e s e n t  a s o u r c e  for  some o f  these 
materials. 

n east-west cross s e c t i o n  is shown i n  f i g u r e  53. 
Inc luded  ' * i n  t h e  f i g u r e  is a skin-depth 
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FIGURE 5 1 .  Index map of Fremont County showing t h e  loca- 
t i o n s  of thermal water occurrences  w i t h  s u r f a c e  
temperatures of 2OoC or h igher .  
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pseudosec t ion  obtained by contour ing  t h e  appa ren t  

t h e  s e c t i o n ,  and a second s e c t i o n  ob ta ined  by one- 
d imens iona l  i n v e r s i o n  of t h e  same sounding curves .  
The corresponding g r a v i t y  and magnetic data show an  
edge o f  t h e  body near s t a t i o n  11. The g r a v i t y  d a t a  
show a h igh  associated w i t h  t h e  caldera p a r t l y  
masked by t h e  f l a n k s  of  t h e  extreme l o w  associated 
wi th  t h e  Yellowstone region.  

The t e l l u r i c  su rvey  data appea r s  i n  f i g u r e  54 which 
shows a high  degree  o f  correlation w i t h  t h e  AMT 
data. T e l l u r i c  data was ob ta ined  i n  t h e  20 t o  30 
second p e r i o d  range ,  which would g i v e  a s k i n  depth 
around 25 km i n  1000 ohm-m material. The high- 
r e s i s t i v i t y  material i n  t h e  southeast  p a r t  of t h e  
caldera is p r e s e n t  a t  dep th  as  ind ica t ed  on t h e  
t e l l u r i c  map, and even t h e  smallest h igh  on t h e  
wes tern  edge can be seen  as  w e l l .  The t e l lu r i c  
data a lso c l e a r l y  shows t h e  caldera as a r eg ion  of 
h igh  r e s i s t i v i t y .  Th i s  imp l i e s  t h a t  t h e  caldera 
h a s  cooled, t h a t  t h e r e  is l i t t l e  rock a l t e r a t i o n ,  
and t h a t  t h e  area is n o t  now a v e r y  promising 
e x p l o r a t i o n  t a r g e t .  The h igh  r e s i s t i v i t i e s  i n  
I s l a n d  Park b a s i n  c l e a r l y  suppor t  ' C h r i s t i a n s e n ' s  
i n f e r e n c e s .  

r e s i s t i v i t i e s  a t  t h e i r  corresponding s k i n  d e p t h s  on u 

BUTTE COUNTY 

Four  w a r m  wells are known i n  B u t t e  County ( f i g u r e  55) 
and are located nea r  t h e  n o r t h e r n  margin of t h e  Snake River  
P la in .  Three are i n  B u t t e  C i t y ,  5 k m  s o u t h  o f  A r c o ,  and 
a n o t h e r  is between A r c 0  and t h e  Craters of  t h e  Moon N a t i o n a l  
Monument. 

One B u t t e  C i t y  w e l l  (3N-27E-9abbl) (35OC) w a s  o r i g i n a l l y  
d r i l l e d  to  a dep th  of  259 m i n  s e a r c h  of cold water. There 
was an i n c r e a s e  i n  t h e  tempera ture  as  t h e  d r i l l i n g  went 
deepe r  so t h e  w e l l  was b a c k f i l l e d  t o  145 m. Subsur face  t e m -  
peratures may be as h igh  as 76OC a t  t h i s  location. Another 
B u t t e  C i t y  w e l l  (3N-27E-9abb2) is 33OC and was d r i l l e d  t o  a 
dep th  of  152.5 m. The chalcedony and Na-K-Ca chemical 
geothermometers i n d i c a t e  tempera tures  between 52 and 54OC 
might be encountered by deepening t h e  w e l l .  

The oldest w a r m  water w e l l  i n  t h i s  area (3N-27E-9aabl) 
w a s  d r i l l e d  i n  1919 t o  a dep th  of  183 m and produced water 
i n  t h e  40OC tempera ture  range. Another w e l l  (3N-25E-32cdcl) 
is 1 1 0  m deep and has  a s u r f a c e  tempera ture  of 43.5OC. 

B u t t e  City-Arc0 might be a n  area where u s e  of t he rma l  
water f o r  space  h e a t i n g  could prove f e a s i b l e .  As other 
wells i n  t h e  area have n o t  encountered thermal  water, it u q  
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FIGURE 5 5 .  Index map of Butte  County showing l o c a t i o n s  of 
thermal occurrences  wi th  s u r f a c e  temperatures of LiJ 2OoC or h igher .  
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appears t h e s e  thermal  o c c u r r e n c e s  are s t r u c t u r a l l y  
c o n t r o l l e d  (maybe d r i l l e d  i n t o  f a u l t s  a long  which t h e  the r -  
mal water is r i s i n g ) .  Any s t u d i e s  should  be des igned  t o  
d e l i n e a t e  t h e  f a u l t s  and de te rmine  t h e  e x t e n t  of t h e  
resource a long  them. T h i s  cou ld  be accomplished by geophys- 
i ca l  t echn iques ,  coupled w i t h  detailed g e o l o g i c  mapping, of 
t h e  area around B u t t e  C i t y  and A r c o .  Hydrologic  and 
geochemical s t u d i e s  should  be pursued i n  order t o  de te rmine  
developmental  e f f e c t s  on a l r e a d y  e x i s t i n g  groundwater 
s uppl ies . 
WESTERN C A S S I A  COUNTY 

S e v e r a l  w a r m  i r r i g a t i o n  wells are located between Oakley 
and B u r l e y  west of t h e  Albion Range i n  wes te rn  Cassia County 
( f i g u r e  56) .  Measured surface t empera tu res  range  from 21 t o  
39OC and known w e l l  d e p t h s  range  from 76 t o  585 m. 

The  l a r g e s t  c o n c e n t r a t i o n  o f  wells i n  wes tern  Cassia 
County occurs n e a r  A r t e s i a n  C i ty .  D r i l l i n g  of i r r i g a t i o n  
wells i n  t h i s  a r e a ’ i n d i c a t e s  t h e  e x i s t e n c e  of a f a i r l y  l a r g e  
the rma l  zone, p o s s i b l y  f a u l t  f e d  a t  t h e  base of t h e  South  
H i l l s .  Temperatures are f a i r l y  l o w ,  r ang ing  f r o m  24 to 
38OC. T h i s  area might  prove su i tab le  for some t y p e  of l a r g e  
scale l o w  temperature geothermal  development,  p o s s i b l y  
related to  a g r i c u l t u r a l  u s e  i n  t h e  area. 

Oakley W a r m  S p r i n g s  (14S-22E-27dcblS), 5 km s o u t h  o f  
Oakley, is used as a small  na t a to r ium.  W a r m  waters issue 
from a f a u l t  i n  P a l e o z o i c  q u a r t z i t e  a t  48OC and 40 l/min 
from two s p r i n g s  and a w e l l .  Subsur face  temperatures pre- 
d i c t e d  by chalcedony and Na-K-Ca chemical  yeothermorneters 
are 89  and 92OC, r e s p e c t i v e l y .  

Donaldson and Applegate  (1979) reported: 

A g r a v i t y  map compiled by t h e  USGS (Mabey, P e t e r s o n  
and Wilson, 1974) r e v e a l s  a n  anomaly i n  t h e  v i c i n -  
i t y  of Oakley, Idaho. The anomaly is a r e l a t i v e l y  
small ampl i tude  l o w  which t r e n d s  b a s i c a l l y  
nor th-south ,  broadens n e a r  t h e  Utah-Idaho Border 
and narrows and s h i f t s  eastward n o r t h  o f  Trapper  
Creek ( f i g u r e  4 9 ) .  A s o u t h e a s t  t r e n d i n g  g r a v i t y  
p r o f i l e  was t a k e n  from map v a l u e s  ( f i g u r e  57) . 
Computations based o n  a 21  mgal anomaly and a den- 
s i t y  c o n t r a s t  o f  0.4 g/cc (gram pe? cubic  
c e n t i m e t e r )  results i n  a b a s i n  d e p t h  estimate o f  
about 1250 m n e a r  Oakley. The p r o f i l e  i n d i c a t e s  a 
r e g i o n a l  g r a d i e n t  w i t h  g r a v i t y  i n c r e a s i n g  toward 
t h e  Snake R ive r  P l a i n  and d e c r e a s i n g  toward a 
ne ighbor ing  g r a v i t y  l o w  s o u t h e a s t  o f  

The Oakley anomaly is n o t  s t r o n g l y  
s t r u c t u r e  and Witkind (1935) does 

A l i o ,  Idaho. 

d e f i n i t i v e  of 
not document 

LJ 
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FIGURE 56. Index map of Cass ia  County showing locations of thermal water occurrences  
w i t h  surface temperatures of 2OoC or h igher .  
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FIGURE 5 7 .  Gravi ty  profile near  Oakley (from Donaldson and 
Applegate, 1 9 7 9 ) .  
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known or suspec ted  a c t i v e  f a u l t s  which would 
c o n t r o l  t h e  nose of t h e  anomaly t o  t h e  n o r t h e a s t .  
H e  does i d e n t i f y  a f a u l t  suspec ted  of being a c t i v e  
s i n c e  mid-Miocene which l i es  about 11 km west of 
Oakley, t r e n d s  nor thwes t  and appears t o  control a 
ra ther  l i n e a r  topographic  -break. The p o s i t i o n  of 
t h i s  f a u l t  does correlate very  w e l l  w i t h  a cohe ren t  
d i s t o r t i o n  of g r a v i t y  ~ con tour s  as expected for 
movement do-wnward toward t h e  bas in .  

While f a u l t s  are n o t  documented t o  d e f i n e  t h e  grav-  
uggested s t r u c t u r e ,  Day (1974) has  mapped 
e n t s  from ERTS imagery ,which correspond ve ry  

w e l l  t o  t h e  l o c a t i o n ,  d t r e n d  of t h e  grav-  
i t y  anomaly ( f i g u r e  9 ) .  - 

.. 

The b a s i n  depth  estimate of about  1250 m nea r  
Oakley is a v e r y  c o n s e r v a t i v e  estimate based on 
c a l c u l a t i o n s  using a Bouger approximation.  T h i s  
approximation is g e n e r a l l y  q u i t e  a c c u r a t e  where 
b a s i n  w i d t h  is s e v e r a l - t i m e s  the b a s i n  d e p t h  and 
r e s u l t s  i n  i n c r e a s i n g l y  c o n s e r v a t i v e  estimates as  
t h e  w i d t h  t o  depth r a t io  decreases. 

j Assuming a 1250 m deep b a s i n  s t r u c t u r e  w i t h  a base- 
‘ m e n t  rock thermal  c o n d u c t i v i t y  of 6.0 mcal /cm/°C,  a 

b a s i n  f i l l  thermal  c o n d u c t i v i t y  of 3.0 mcalJ cm/OC, 
and a h e a t  f low of 3.0 HFU (see B r o t t ,  .et  a l . ,  
1976) ,  one can c a l c u l a t e  a predicted temperature. of  
abou t  90°C a t  maximum dep th  (Diment, e t  a l . ,  1975) .  
T h i s  maximum temperature estimate is c o n s e r v a t i v e  
i n  t h e  same s e n s e  t h a t  t h e  depth estimate is 
cons ide red  conse rva t ive .  
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SUMMARY - SNAKE RIVER P L A I N  REGION 

Table 5 shows c i t i e s ,  towns, and r e c r e a t i o n a l  home areas 
i n  c e n t r a l  Idaho t h a t  are n e a r  known thermal .water. These 
towns probably could  make use  of the rma l  water f o r  space 
h e a t i n g  of schools and p u b l i c  b u i l d i n g s  i f  s u f f i c i e n t  f low 

- ra tes  and temperatures cou ld  be o b t a i n e d  by d r i l l i n g .  The 
subsequent  r e u s e  of t h e  w a r m  water e f f l u e n t  through water- 
s o u r c e  heat pumps would g i v e  a greater and more economic use 
o f  a l i m i t e d  h e a t  source .  The h o t  s p r i n g s  n e a r  
t r a n s p o r t a t i o n  l i n e s  might  be used to e s t ab l i sh  small 
i n d u s t r i e s  s u i t a b l e  to  thermal  water found i n  t h e  area. I n  
c e r t a i n  places (see basic data table 1) f l u o r i d e  
c o n c e n t r a t i o n s  i n  . t h e  the rma l  water t h a t  exceed EPA' s 
d r i n k i n g  water s t a n d a r d  ( t o  2.4 mg/l depending on 
t empera tu re )  might  l e a d  t o  d i s p o s a l  problems. The areas 
n e a r  t h e s e  towns would probably be e v a l u a t e d  w i t h o u t  large 
capi ta l  o u t l a y s  f o r  e x p l o r a t i o n  as t h e  t a r g e t  areas are 
l i m i t e d  i n  s i z e .  I n  t h i s  area, t h o s e  w i t h  t h e  p o t e n t i a l  f o r  
t h e  h i g h e s t  r e t u r n  i n  c o n v e n t i o n a l  ene rgy  s a v i n g s  should  be 
e v a l u a t e d  f i r s t .  These would i n c l u d e  areas of largest  
p o p u l a t i o n  or o f  greatest i n d u s t r i a l  p o t e n t i a l .  I n i t i a l  
e v a l u a t i o n s  o f  t h e  geothermal  resource i n  t h e  Boise F r o n t  
area h a s  already been conducted. Several s u c c e s s f u l  
e x p l o r a t i o n  h o l e s  have been d r i l l e d .  O t h e r  areas needing 
i n i t i a l  assessment  work are Nampa-Caldwell, Twin F a l l s ,  
Mountain H o m e ,  and Mountain H o m e  A i r  Base. Weiser has 
r ece ived  a n  i n i t i a l  assessment ,  b u t  no d r i l l  sites have been 
selected. More work is needed there and n e a r  Payette t o  
select  possible d r i l l  sites. 

E x p l o r a t i o n  programs i n c l u d i n g  de ta i led  geophysical 
s t u d i e s ,  such  as g r a v i t y ,  magnet ic ,  r e s i s t i v i t y ,  and r e f l e c -  
t i v e  seismic su rveys ,  as  w e l l  as hydrologic s t u d i e s  
i n c l u d i n g  isotope and a d d i t i o n a l  geochemical  work should  be 
pursued i n  areas n e a r  known the rma l  water to de te rmine  
s t r u c t u r e  and select  d r i l l  sites. These s u r v e y s  probably 
should  be conducted by federal or s t a t e  people or by p r i v a t e  
e n t i t i e s  w i t h  f e d e r a l  or s ta te  a s s i s t a n c e  as t h e s e  s t u d i e s  
are expens ive  and small p r i v a t e  companies have l i t t l e  capi- 
t a l  t o  i n v e s t  i n  such programs. Large c o r p o r a t i o n s  w i t h  
e x p l o r a t i o n  money p r e s e n t l y  are n o t  i n t e r e s t e d  i n  what they 
f e e l  are minor energy  u s e r s  and w i l l  n o t  i n v e s t  money to  
supp ly  energy  t o  one or even  s e v e r a l  u s e r s .  However, com- 
b ined  u s e r s  swi t ch ing  t o  a geothermal  sou rce  i n  several of 
these areas cou ld  s i g n i f i c a n t l y  a f f e c t  t h e  p r e s e n t  ene rgy  
consumption p a t t e r n  i n  Idaho and he lp  Idaho toward becoming 
more energy  s e l f - s u f f i c i e n t .  
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Surf ace 
Town County Locat I on ture % Na-K-Ca Chalcedony Solids Use Popu I a t  i on Owner Remarks 

Boise Ada 3N-2E- 1 2 ~ d d  1 71 

Buh I Twin Fa1 I s  9S-14E-36d -- 
Caldwel I Canyon 4N-3W-28aabl 28 

Cambridge Washington 14N-3W-19cbdlS 26 
Emmett Gem 6N-2W-14accl 20 

F i  ler Twin Fa l l s  -- - 
G I enns Elmore 5s-1OE-32bdbl 38 

Ferry 
Hanson Twin Fa l l s  10S-18E-26bbal 20 
Hol I i s t e r  Twin Fa1 I s  VS-17E-31bablS 36 

Hanedaie Owyh -- 
Kimberly Twin Fa1 I s  lOS-18E-26bbal - 
King H I 1  
Kuna 

Melba 
Midvale 

E I m e  5s- 1 1 E-la 32 
2N-1 W-35caal 25 

Washington 13N-3 23 

E I more 3S-6E-26adc 1 23 

-- -- 
Mountal n 

Home 

Mountain Elmwe 4s 1 

Murphy Owyhee -- 
Nampa Canyon -- 

Home A l r -  
base 

80 96 286 

54 70 203 

65 76 31 2 -- - -- 

Space Heating 92,901 Private One of several 
wells in  Boise 
area. Depth range 
122-430 m. 

yses a m i  lable. 
- 3,382 Pr ivate No chemical anai- 

I r r iga t ion  15,643 City of Flowing well. 
Recreation Caldwel - I 
Unused 45 1 

3,943 Pr ivate Plans are for Domest i c 
space .heat I ng a 
shop. No chemical 
analyses avai I- 
able. 
I 1,420 Private -- 

Natator i um 1,387 Prfvate - 

65* 235 
I -- 
-- -- 
68" 318 

l r r lga t ion  
Natator 1 urn 

-- 
I r r iga t ion  

450 I - 
Hoi I is te r  way between Hanson 

63 City of Well located half- 

and Kimberly. 

way between Hanson 

1,601 Pr ivate 
1,780 Private Well located hal f -  

- - -- Municipal water 6,755 City of Ci ty well 305 m 

47 62 114 I rr i gat ion 6,000 Pr ivate Well 162 m deep. 

SUPP I Y Mountat n deep. 
H m  

-- -- -- -- -- Pr  i vate -- -- -- -- Recreat I on 23,584 City of Well 
Nampa - No chemical anal- 

yses available. 
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Table 5. Cl t les and Towns i n  the Snake Rlver P la ln  Reglon wlthin 5 km (3 ml) of a 20% or  Hlgher Thermal Spring or Well 
(continued) 

SPr 1 ng V e s t  

Surface Temperature OC Tota I Present 

Town County Location t u r e  % Na-K-Ca Chalcedony Sol Ids Use Popu I a t  I on Owner Remarks 

or Estimated 
We1 I Subsurface 

Surface Tempera- Mln. Max. DI ssol ved Water 

Parma , Canyon 4N-3W-35abc1 28 54 70 - Munl cl pal 1,879 
water use 

water use 
Pau I Mlnldoka 9S-ZE-28ccal 22 - -- -- Munl c l  pa I 91 1 

Twln Fa1 Is Twln Fa1 Is lOS-17E-14cddl 29 -- u I Irr igat  Ion P,616 

Weiser Washington IlN-6W-1Occa1 70 145 152*** 197 Natator I urn, 4,607 

Oakley Cass I a 14S-ZZE-7dcblS 47 90 90 295 Natator 1 urn 698 
greenhouse 

City of Well 46 m deep. 
Parma 
City of Well 137 m deep. 
Pau I 
Mun i c l  pa I - 
ne1 I 
Prlvate Several smal I 

Pr I vate 
diameter we1 Is. 

Warm spr I ng. 

*See f l r s t  f d n o t e ,  Table 4. 
*Wlnimum temperature Is chalcedony temperature. Maxlmum temperature Is Na-K-Ca temperature. 

***Mi nlmum temperature Is quartz temperature. Maxlmum temperature Is Na-K-Ca temperature. 

I 
P 
h, 
0 
I 

c 



GEOTHERMAL POTENTZAL OF THE BASIN AND RANGE 
OF SOUTHEASTERN IDAHO 

INCLUDING EASTERN CASSIA, ONEIDA, FRANKLIN,  BEAR LAKE 
CARIBOU, BANNOCK, POWER, BINGHAM, BONNEVILLE, MADISON, 

JEFFERSON, SOUTHERN FREMONT, CLARK 
~ AND TETON COUNTIES 

Thermal s p r i n g s  and w e l l s  i n  t h e  Bas in  and Range-Central 
Rocky Mountain Region ( f i g u r e  6 )  g e n e r a l 1  share s e v e r a l  
characteristics - i nc lud ing  h igh  d i s s o l v  so l ids ,  high 
HCO3 c o n t e n t  and g e n e r a l l y  p r e c i p i t a t i o n  of CaC03 i n  t h e  
f o r m  of t r a v e r t i n e .  T h i s  area also is endowed w i t h  c e r t a i n  
geologic characteristics t h a t  f avor  t h e  occurrence  of 
geothermal energy.  

The e a s t e r n  margin of t h e  Basin and Range Province is 
w i t h i n  a long  narrow c u r v i l i n e a r  zone of earthquake a c t i v i t y  
s t r e t c h i n g  from L a s  Vegas, Nevada, on t h e  s o u t h  to Flathead 
Lake, Montana, on t h e  n o r t h ,  known as t h e  In te rmounta in  
Seismic B e l t  (Smi th  and Sbar, 1974).  T h i s  zone is 
i n t e r p r e t e d  t o  be a boundary between subplates of t h e  
greater North American crustal  p l a t e ,  where d i f f e r e n t i a l  
movements between t h e  Basin and Range and Colorado 
Plateau-Rocky Mountain p rov inces  are t a k i n g  p l a c e  (Sbar and 
others, 1972) .  Plate and subplate boundar ies  are cons idered  
t o  be e x c e l l e n t  areas for p rospec t ing  for geothermal 
resources. Y o u t h f u l  magmatic a c t i v i t y ,  areas of high heat 
f low,  and thermal  s p r i n g  a c t i v i t y  are known to  occur a long  
t h e  In te rmounta in  Seismic B e l t .  I n  Idaho, t h e  approximate 
a x i s  of t h e  b e l t  passes near P res ton ,  i n  Cache Va l l ey ,  
through t h e  Soda Spr ings  area i n  Caribou County t o  Driggs i n  
Teton County and i n t o  t h e  Yellowstone Park area. 

The Basin and Range Province i n  Idaho c o n s i s t s  predom- 
i n a n t l y  of block f a u l t e d  mountain r anges  s e p a r a t e d  by I n t e r -  
montane b a s i n s  a r ranged  i n  an - ,  echelon p a t t e r n .  Mountain 
f r o n t  f a u l t s  are cons idered  t o  be normal f a u l t s  by most 
authori t ies .  Most of t h e  block f a u l t  ranges  tilt eas tward ,  
and v a l l e y s  have been p a r t i a l l y  f i l l e d  w i t h  eroded waste 
rock from a d j a c e n t  mountains.-  Rock t y p e s  here d i f f e r  from 
most of t h e  rest of the-s ta te ,  s i n c e  t h e y  are most ly  marine 
l i m e s t o n e s ,  dolomites, shales, s i l t s t o n e s ,  and sands tones  
ranging  i n  age from Precambrian through Permian, and 
Cretaceous, and younger l and  d e r i v e d  sediments.  The rocks 
i n  g e n e r a l  are older i n  t h e  c e n t r a l  par t  of t h e  area and 
become i n c r e a s i n g l y  younge e edges  of t h e  
Province.  

Thermal s p r i n g  a c t i v i t y  is widely d i s t r i b u t e d  th rough  
L, t h e  Basin and Range Province,  and w e l l s  have encountered 
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thermal  water locally.  Most s p r i n g s  are associated w i t h  
known f a u l t i n g  or l ineamen t s  b u t  n o t  n e c e s s a r i l y  w i t h  
val ley-mountain range  boundary f a u l t s .  Most s p r i n g s  are 
n e a r  d r a i n a g e s  and are t h e r e f o r e  a t  l o w  e l e v a t i o n s .  Thermal 
s p r i n g s  and w e l l s  i n  s o u t h e a s t  Idaho e x h i b i t  t h e  h i g h e s t  
d i s s o l v e d  so l ids  o f  any found i n  Idaho,  presumably 
r e f l e c t i n g  t h e  soluble n a t u r e  of t h e  marine sed imentary  
bedrock. Thermal s p r i n g s  and wells are found i n  areas of no 
known a d j a c e n t  igneous  a c t i v i t y .  

Thermal s p r i n g s  and wells i n  s o u t h e a s t e r n  Idaho seem t o  
occur  a long  s u s p e c t e d  c u r v i l i n e a r  zones  figure^ 9 )  similar 
t o  s p r i n g s  i n  t h e  c e n t r a l  par t  of the  state.  The cur -  
v i l i n e a r  zones may n o t  be q u i t e  so w e l l  d e f i n e d  here as i n  
t h e  c r y s t a l l i n e  g r a n i t i c  t e r r a in  of c e n t r a l  Idaho. One 
zone, s t r e t c h i n g  from Bear Lake H o t  S p r i n g s  to  Black foo t  
R ive r  H o t  S p r i n g s  n e a r  t h e  n o r t h  end o f  B lack foo t  Rese rvo i r ,  
h a s  a n  a p p a r e n t  gap between Georgetown and Soda S p r i n g s  
where no thermal  s p r i n g s  appear. A c t u a l l y ,  a cold water 
s p r i n g  associated w i t h  voluminous t r a v e r t i n e  deposits does 
e x i s t  n e a r  t h e  c e n t e r  o f  t h e  gap. I t  is thought  t h a t  t h i s  
s p r i n g  was once thermal.  

The largest  c u r v i l i n e a r  zone, s t r e t c h i n g  from t h e  s o u t h -  
e r n  Idaho  border u p  to  B i g  S p r i n g s  i n  I s l a n d  Pa rk  ( n e a r  
Yel lowstone N a t i o n a l  P a r k ) ,  c o i n c i d e s  w i t h  a l i neamen t  t h a t  
stretches from t h e  n o r t h e r n  p a r t  o f  t h e  Great S a l t  Lake, 
somewhat d i s c o n t i n u o u s l y ,  up t o  a t  least  Brockman Creek w a r m  
s p r i n g s .  

D i scuss ion  of t h e  geothermal  p o t e n t i a l  o f  t h i s  r e g i o n  
f o l l o w s  on  a county  basis. 

EASTERN CASSIA COUNTY 

The best known and m o s t  s t u d i e d  geothermal  anomaly i n  
Idaho is i n  t h e  R a f t  R ive r  V a l l e y  ( f i g u r e  5 6 ) 8  a n o r t h  
t r e n d i n g  b a s i n  and range  v a l l e y  i n  s o u t h e r n  Idaho i m m e d i -  
a t e l y  s o u t h  o f  t h e  Snake River  P l a i n .  The R a f t  R ive r  KGRA 
(known geothermal  resource a rea) ,  was fo rmer ly  known as  t h e  
F r a z i e r  KGRA a f t e r  C.W. F r a z i e r  who d r i l l e d  t h e  f i r s t  h o t  
water w e l l  there f o r - i r r i g a t i o n  and s t o c k  wa te r ing  purposes .  
T h i s  w e l l  was d r i l l e d  t o  a dep th  o f  122 m and i s s u e d  95OC 
water. Later, a n o t h e r  h o t  well  (92OC), was d r i l l e d  on t h e  
Crank p r o p e r t y  and is p r e s e n t l y  used f o r  greenhouse h e a t i n g .  
Many other t h e r m a l  wells e x i s t  i n  t he  R a f t  R ive r  V a l l e y  
r ang ing  from 20 t o  148OC. 

The largest  v a r i e t y  of geothermal  t e s t i n g  and experimen- 
t a t i o n  a t  any s i n g l e  l o c a t i o n  i n  t h e  world is p r e s e n t l y  
underway or developing  (Chappell and o t h e r s ,  1978, p. 83) a t  
t h e  R a f t  R ive r  s i te .  The p r i n c i p a l  exper iments  have been 
summarized by t h e  above a u t h o r s  (p.  85)  as fo l lows:  i b : .  
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Soi l  Cooling 
S o i l  Heat ing A g r i c u l t u r e  
A q u a c u l t u r e  
A g r i c u l t u r e  
F l u i d i z e d  Bed  Drying 
G a s  A i r  Condi t ion ing  
Component T e s t i n g  
Tube & S h e l l  Heat Exchanger 
Direct Contac t  Heat Exchanger 
6 0-KW Turbine-Genera tor  ’ 
Environmental  
Re s e r v o  i r Engineer ing 
Heat D i s s i p a t i o n  (Pond Cooling)  
Supply W e l l  Mixing Tests 
I n j e c t i o n  T e s t i n g  
Aerated Geothermal Water Corrosion 
Cooling Tower Chemistry of  B r i n e  as Makeup Water 
S u l f i d e  Oxygen Scavenge Test 
Asbestos Cement P ipe  
Downhole Pump T e s t  
500-KW Turbine-Generator Direct Contac t  

Many reports d e s c r i b i n g  results of  t h e s e  experiments  are 
a v a i l a b l e  and l i s ted  as  the  ANCR & TREE reports i n  t h e  
Selected References.  

1 Geophysical  s t u d i e s  (Mabey and others, 1978, p. 1,470- 
- 1 , 4 7 8 )  have been conducted t o  i n f e r  t h e  s t r u c t u r e  and 

! g e n e r a l  l i t h o l o g y  under ly ing  t h e  v a l l e y  ( f i g u r e s  58-60). 

The thermal  waters re be l i eved  t o  be d e r i v e d  from a 
a u l t  and may be similar t o  o t h e r  b a s i n  and range  
nces  i n  Idaho. From s e v e r a l  deep w e l l  tests i n  t he  

R a f t  River  V a l l e y ,  a cer ta in  degree  of  r e l i a b i l i t y  has been 
proven r e l a t i n g  t o  t h e  chemical geothermometers. The q u a r t z  
and Na-K-Ca predicted aquifer tempera tures  (Young & 

very  c l o s e l y  ( w i t h i n  10  C) w i t h  tempera tures  found a t  d e p t h  
(Kunze, 1975). Indeed, t h e  Na-K-Ca chemical  geothermometer 
p r e d i c t e d  t empera tu res  h o s t  e x a c t l y  as were found. T h i s  
proven r e l i a b i l i t y  i n  t h e  R a f t  Riv r Va l l ey  g i v e s  sane 
measure of conf idence  i n  apply ing  t h e  same methods t o  other 
s i m i l a r  areas of  t h e  s ta te .  

lied to d e p t h s  of 
1,525 m i n t o  i n d i c a t e d  f a u l t  zones,  and l a r g e  q u a n t i t i e s  of 
thermal  water nea r  From 150°C have been encountered.  
f u r t h e r  w e l l  tes ts ,  appea r s  t h a t  t h e  geothermal  system is 
capab le  o f  - - sus ta ined  product ion  o f  s u f f i c i e n t  water t o  r u n  a 

* 
50 megawatt power p l a n t ,  a l though p r e s e n t  plans are l i m i t e d  

1 t o  10 megawatts, Th power g e n e r a t i o n  system w i l l  be a 
b i n a r y  c y c l e  system. 

W .  

I 

i 

1 1 I 
i 
I M i t c h e l l ,  1973 and mixing models i n  u n p u b l i s h e d  data) agreed 

~ 

To date, seven deep wells have-been  d 

i 

I 
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FIGURE 58. I n t e r p r e t e d  s e c t i o n  across t h e  w e s t  s i d e  of t h e  
s o u t h e r n  R a f t  R ive r  Valley.  (From Mabey and 
o thers ,  1978.)  

-124- 



I 

42' 
O@ 

1 13' 00' 

I I 

FIGURE 59.  Map of the  Raft River  Valley . r e g i o n ,  Utah and 
Idaho, showing major topographic f e a t u r e s  and 
faults .  (From Mabey and o t h e r s ,  1 9 7 8 . )  1*1 
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FIGURE 6 0 .  Complete Bouguer g r a v i t y  anomaly map of t h e  
southern R a f t  River  Valley.  Contour i n t e r v a l  is  
1 and 5 m i l l i g a l s .  Deep d r i l l  h o l e s  are shown 
and numbered. D o t s  are gravimeter  s t a t i o n s .  
( F r o m  Mabey and o t h e r s ,  1 9 7 8 . )  
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Other  s p r i n g s  and wells e x i s t  i n  t h e  R a f t  River  Va l l ey  
and Cassia County, some o f  which are located a long  arcuate 
t r e n d s ,  as i n  n o r t h - c e n t r a l  Idaho. 

Oakley W a r m  Spr ings  (14S-22E-27dcbl) located n e a r  Oakley 
i n  a n  a d j o i n i n g  v a l l e y  west of R a f t  River  issues a t  47OC 
from Pa leozo ic  q u a r t z i t e  and is developed as  a small resort. 
The other w e l l s  documented i n  Cassia County are for  i r r i g a -  
t i o n  or domestic u s e s  and are i n  r u r a l  l o c a t i o n s  as are t h e  
s p r i n g s  . 
ONEIDA COUNTY 

Five thermal  s p r i n g s  are located i n  Oneida County 
( f i g u r e  61) i n  t h e  Malad Valley.  A l l  are f a i r l y  l o w  i n  s u r -  
face tempera ture  and most occur nea r  s u r f a c e  d ra inages .  
P leasantv iew W a r m  Spr ings  (15S-35E-3aablS) i s s u e s  a t  25oC 
from Precambrian q u a r t z i t e  and p r e s e n t l y  is unused. 
Woodruff W a r m  Sp r ings  (16s-38E-IObbclS) is t h e  w a r m e s t  
s p r i n g .  a t  27OC. Price 's  H o t  Spr ing  (16S-38E-23bbdlS) 
r e p o r t e d  by Ross (1971) could n o t  be found. An unnamed 
s p r i n g  (12S-34E-36bcblS) e x i s t s  nea r  t h e  upper end of Malad 
Va l l ey  . Its s u r f a c e  temperature  is 24OC. Malad W a r m  
Spr ings  (14S-36E-27cdalS) issues a t  25OC from a t r a v e r t i n e  
mound i n  t h e  f a i r g r o u n d s  area nea r  Malad Ci ty .  T h i s  s p r i n g ,  
be ing  i n  close proximi ty  to  Malad C i t y ,  appears  t o  have t h e  
most p o t e n t i a l  f o r  development, due  t o  its proximi ty  t o  a 
p o p u l a t i o n  c e n t e r .  

I n  a d d i t i o n  t o  t h e  thermal s p r i n g s ,  Burnham and others 
(1969, p. 33) r e p o r t  t h r e e  areas of sa l ine  groundwater i n  
Malad Val ley .  These s a l i n e  groundwaters were: 'I (1) small 
i n  volume compared t o  r echa rge  and groundwater i n  s t o r a g e ,  
( 2 )  associated d i r e c t l y  wi th  deep c i r c u l a t i o n  a long  or on 
t h e  bedrock side of  t h e  boundary f a u l t s  of t h e  v a l l e y ,  and 
( 3 )  l o c a l i z e d  i n  on ly  three s m a l l  areas." These s a l i n e  
waters might  i n d i c a t e  t h a t  m i n e r a l  r ich t h e r m a l  water is 
mixing w i t h  cold groundwaters.  Indeed, t h e  cold s a l i n e  
groundwaters  are a l l  found n e a r  thermal  s p r i n g s  - one area 
n e a r  t h e  eastern margin of t h e  Malad Va l l ey  from Malad C i t y  
to  Cherry Creek, one area n e a r  P leasantv iew W a r m  Spr ings ,  
and one n e a r  Woodruff W a r m  Spr ings .  I f  mixing is o c c u r r i n g ,  
t h e r e  is a good p o s s i b i l i t y  t h a t  h o t t e r  water could be found 
by d r i l l i n g  n e a r  t h e  warm s p r i n g s .  Ca re fu l  t a r g e t i n g  of  
d r i l l  holes t o  i n t e r s e c t  f a u l t s  a t  dep th  s h o u l d  be under-  
t aken  before any d r i l l i n g  commences. However, t h e  chalced- 
ony chemical geothermometer i n d i c a t e s  a q u i f e r  tempera ture  
on ly  a f e w  d e g r e e s  above s u r f a c e  tempera ture  excep t  a t  
Woodruff W a r m  Spr ings  aquifer tempera ture  may be as  
h igh  as 46OC. 

None o f  t h e  mixing models a p p l i e d  t o  t h e s e  t h r e e  thermal  
s p r i n g s  i n  t h e s e  areas are d e f i n i t i v e  (basic  data  table 2 ,  
columns T8, 9 ,  '11) . h, 
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FIGURE 6 1 .  Index map of Oneida County showing l o c a t i o n s  of 
thermal water occurrences  w i t h  s u r f a c e  tempera- 
tures of 2OoC or h igher .  
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F R A N K L I N  COUNTY 

M i t c h e l l ,  1976, p. 17-19, summarized t h e  thermal  water W 
occur rences  i n  t h e  n o r t h e r n  Cache Va l l ey  area as fol lows:  

Thermal s p r i n g s  and w e l l s  are scattered a t  i r r egu-  
l a r  i n t e r v a l s  a long  t h e  Bear River  ( f i g u r e  62) . 
They occur i n  con junc t ion  wi th  v a r i o u s  types  of 
c o n s o l i d a t e d  and unconsol ida ted  sedimentary rocks  
i n c l u d i n g  t r a v e r t i n e ,  l imes tone ,  q u a r t z i t e ,  and 
a l l u v i a l  d e p o s i t s .  Thermal w e l l s  p e n e t r a t e  o n l y  
a l l u v i a l  deposits. 

Most s p r i n g s  i n  t h e  area appear to be f a u l t  
related. The s p r i n g s  n e a r  Cleveland are s i t u a t e d  
a long  a nor thwes t  l i n e a r  t r e n d  on bo th  sides of  
Bear River.  On the  west s i d e ,  s p r i n g  v e n t s  
(12S-41E-30caalS) i s s u e  from t h e  bottom o f  c i r c u l a r  
p o o l s  6 t o  9 m i n  diameter w i t h i n  t r a v e r t i n e  
format ions .  Numerous s e e p s  and many small p o o l s  
occur n e a r  t h e  r i v e r  edge. Numerous s e e p s  and 
s p r i n g  v e n t s  issue from a t r a v e r t i n e  b l u f f  
over looking  Bear River  on t h e  east. Much g a s ,  
thought  t o  consis t  mostly of  C 0 2 ,  e scapes  from t h e  
r i v e r b e d ,  audib le  f o r  some t e n s  o f  meters. 

No f r e s h  deposits of t r a v e r t i n e  were forming n e a r  
Cleveland.  The s p r i n g s  on t h e  w e s t  s i d e  i s s u i n g  
from poo l s  may even be d i s s o l v i n g  t h e  e x i s t i n g  
t r a v e r t i n e  d e p o s i t s .  The waters on t h e  west side 
are much cooler (35oC) than  t h e  waters from t h e  
east  b l u f f  (66OC). Waters from t h e  v e n t s  on t h e  
w e s t  s i d e  have been used f o r  r e c r e a t i o n a l  purposes .  
Samples were taken  f o r  chemical a n a l y s e s  from t h e  
l a r g e  poo l s  on  t h e  west s i d e  and from s e v e r a l  v e n t s  
on  t h e  east s ide .  

Maple Grove H o t  Sp r ings  (13S-41E-7acalS) are 
located i n  a n  area o f  i n t e n s e  local f a u l t i n g  n e a r  
t h e  s h o r e  of Oneida Narrows Reservoir .  The 
numerous v e n t s  and s e e p s  and t h e  one l a r g e  pool 
t h a t  make up t h e  s p r i n g  system are more or less 
a l i g n e d  w i t h  each  o t h e r .  Unlike t h e  Cleveland 
s p r i n g s ,  Maple Grove waters are d e p o s i t i n g  much 
t r a v e r t i n e .  G a s ,  probably C 0 2 ,  is also be ing  
evolved.  S e v e r a l  small, cold (10%) mud p o t s  n e a r  
t h e  smaller v e n t s  a t  Maple Grove evolve  small 
q u a n t i t i e s  o f  g a s  which bubbles up through t 
The bubbl ing  might be i n t e r p r e t e d  by a 
o b s e r v e r  as ev idence  o f  b o i l i n g .  These waters have 
been used f o r  recreational purposes  and a lso f o r  
power g e n e r a t i o n  as evidenced by a n  o l d  P e l t o n  
wheel found below t h e  s p r i n g  on t h e  shore of Oneida 
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FIGURE 6 2 .  Index map of Frankl in  and Bear Lake c o u n t i e s  showing l o c a t i o n s  of 
thermal water occurrences  w i t h  surface temperatures of 20oC or 
h i g h e r .  
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N a r r o w s  Rese rvo i r ,  may have been t h e  first 
use  of  geothermal  f o r  power g e n e r a t i o n  i n  
Idaho; even though t h e  wheel was des igned  to  make 
u s e  o f  k i n e t i c  energy  of t h e  f lowing water, r a t h e r  
t h a n  its e n t h a l p y  or h e a t  c o n t e n t .  Total i n s t a l l e d  
c a p a c i t y  probably d i d  n o t  exceed 5 kilowatts (kw). 

W e l l  14S-39E-36adalt Bear River  flood p l a i n  
a t  R ive rda le ,  has  a s u r f a c e  water tempera ture  of 
40OC and was re d r i l l e d  t o  a dep th  of  1 2 . 1  
m. For y e a r s ,  o m  t h i s  w e l l  ha s  been used 
f o r  b e n e f i c i a l  i n  a d a i r y  operation. Rulon 
F. M i t c h e l l ,  a r e s i d e n t  of the  area f o r  40 y e a r s ,  
r e p o r t s  t h a t  snow i n  a 40-acre t r ac t  around the  
w e l l  would melt much more q u i c k l y  than  i n  
sur rounding  areas. 

The C l i f t o n  H i l l  h igh a l e  boundary f a u l t s  may 
e x i s t  a t  Bat t le  Creek Hot’ Spr ings  (Wayland) 
(15S-38E-8bdclS) and Squaw H o t  Sp r ings  (15s-39E- 
17bcdlS)  ( O r i e l  and P l a t t , .  1967; Pe te r son  and 
O r i e l ,  1970; and Mabey, 1974, unpublished da ta ) .  

a u l t s  may i n t e r s e c t  t h e  Mink Creek-Bear 
neament near t h e s e  t w o  h o t  s p r i n g s  ( f i g u r e  

6 3 ) .  The s t r u c t u r a l  i m p l i c a t i o n s  o f  t h i s  t r ans -  
v e r s e  l ineament  are unknown b u t  it could r e p r e s e n t  
a s t r i k e - s l i p  or normal f a u l t .  The c o n t r o l l i n g  
s t r u c t u r e  f o r  these t w o  h o t  s p r i n g s  could be t h e  
i n t e r s e c t i o n  o he C l i f t o n  H i l l  h igh  ang le  bound- 
a r y  f a u l t s  w i t  e Mink Creek-Bear R i v e r ( ? )  f a u l t .  

Batt le Creek H o t  Sp r ings  consists o f  one 
abou t  6 m i n  diameter, a smaller pool [probably  a 
c o l l a p s e d  t r a v e r t i n e  s t r u c t u r e ) ,  numerous v e n t s  and 
s e e p s  . T h i s  s p r i n g  system is l o c a t e d  on  t h e  
wes tern  edge of  Bear River.  Numerous v e n t s  are 
marked by g a s  bubbles  i n  t h e  r ive rbed .  T r a v e r t i n e  
is a c t i v e l y  be ing  depos i t ed  a round  t h e  pool  and 
v e n t s  of t h i s  s p r i n g  system. These waters have 

a l d i n g  and r e c r e a t i o n .  

n t s  a t  B a t t l  

terrace l e v e l  of  t h e  r i v e r  v a l l e y  above t h e  h o t  
* s p r i n g s ,  o r  from i r r i g a t i o n  water a p p l i e d  on farm- 
l a n d s  above t h e  canal. S i g n i f i c a n t  q u a n t i t i e s  o f  
cold water could be mixing w i t h  t h e  thermal  water. 
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Squaw Hot S p r i n g s  (15S-39E-17bcdlS) are located 
about 1 km s o u t h  of B a t t l e  Creek H o t  S p r i n g s  n e a r  
t h e  conf luence  o f  Deep Creek and Bear River.  T h i s  
system c o n s i s t s  of one w e l l ,  r e p o r t e d l y  6.7 m deep, 
f o u r  o t h e r  v e n t s  and s e v e r a l  seeps. Discharge  from 
t h e  w e l l  (15S-39E-17bcdl) is d e p o s i t i n g  t r a v e r t i n e  
a t  t h e  end o f  t h e  d i s c h a r g e  pipe some 30 m from t h e  
w e l l  head, and a small mound o f  t r a v e r t i n e  1.5 m 
h i g h  and 3 m across t h e  base has been formed on  t h e  
edge of Deep Creek. Only minor t r a v e r t i n e  deposi- 
t i o n  or e v a p o r a t i v e  i n c r u s t a t i o n  was e v i d e n t  a t  t h e  
w e l l  head i t se l f ,  where water samples were taken.  
The o t h e r  v e n t s  are now o n l y  v e r y  minor depositors 
o f  t r a v e r t i n e  w i t h  small i n c r u s t a t i o n s  and a f e w  
t r a v e r t i n e - c o a t e d  p e b b l e s  a long  d i s c h a r g e  channels .  
O l d e r  t r a v e r t i n e  deposits crop o u t  i n  t h e  immediate 
s p r i n g  area, i n d i c a t i n g  pr ior  d e p o s i t i o n  by t h e  
s p r i n g s .  Samples were t aken  from t h e ,  well, froin a 
v e n t  s i t u a t e d  n e a r  t h e  road, and from a n o t h e r  v e n t  
located n e a r  t h e  Bear River-Deep Creek conf luence .  
A l l  s p r i n g  v e n t s  were - e v o l v i n g  minor q u a n t i t i e s  o f  
gas ,  probably  C02. The w e l l  be ing  the most 
p r o l i f i c  gas e v o l v e r ,  gave a fa lse  appearance  of 
v igo rous  b o i l i n g .  These s p r i n g  waters were 
fo rmer ly  used f o r  recreational pu rposes ,  and for  
h e a t i n g  h o t  houses .  

Basic data tab le  2 lists a p p a r e n t  s u b s u r f a c e  tem- 
p e r a t u r e s  i n  Frank1 i n  County. M i t c h e l l  (1976) l i s t e d  
r e a s o n s  f o r  b e l i e v i n g  t h a t  a t  Squaw and B a t t l e  Creek h o t  
s p r i n g s ,  s u b s u r f a c e  temperatures would approach 150oC pro- 
v ided  q u a r t z  c o n t r o l l e d  s i l i c a  i n  t h e s e  waters. I f  mixing 
o f  t he rma l  and non-thermal groundwater  were t a k i n g  place, 
t empera tu res  could be as  h i g h  as  235-245OC. I n  o t h e r  areas 
o f  F r a n k l i n  County t h e  chalcedony chemical  geothermoineter 
(T4,  basic data table  2 )  p robably  g i v e s  good s u b s u r f a c e  tem- 
perature estiinates. 

BEAR LAKE COUNTY 

I n  Bear Lake County ( f i g u r e  6 2 ) ,  located i n  t h e  c e n t r a l  
Rocky Mountain Province ,  t h e r e  are o n l y  t w o  known thermal  
s p r i n g s  p r e s e n t l y  a c t i v e .  Ex tens ive  t r a v e r t i n e  d e p o s i t s ,  
p a r t i c u l a r l y  on t h e  west s ide of Bear Lake V a l l e y  n o r t h  o f  
Bern, a t t e s t  t o  much g r e a t e r  thermal  s p r i n g  a c t i v i t y  i n  t h e  
past .  I t  is n o t  known whether  t h e  s p r i n g s  h e r e  ceased 
f lowing  because of c o o l i n g  or t o  s e l f  s e a l i n g  because of 
t r a v e r t i n e  d e p o s i t i o n ,  or both.  P r o s p e c t i n g  f o r  thermal  
water might prove  f r u i t f u l  i n  areas o f  e x t e n s i v e  t r a v e r t i n e  
d e p o s i t i o n  n e a r  known f a u l t s .  

Pescadero W a r m  Spr ing  (12S-44E-7bdalS) (26%) is located 
two miles s o u t h  of t h e  Nounan-Georgetown Road n e a r  t h e  L .  
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FIGURE 6 3 .  EROS f a l se  color i n f r a r e d  Landsat  E D I S E  image of p a r t  of 
s o u t h e a s t e r n  Idaho and n o r t h e r n  Utah showing selected 
t h e r m a l  water l o c a t i o n s  w i t h  surface t empera tu res  above 
20%. 

1 

-133- 



id 



Bern-Pescadero Road on a t r ave r t ine -cove red  b l u f f  overlook- 
i n g  t h e  Bear River.  It issues a t  about 40 l/min. I t  is 
p r e s e n t l y  used f o r  stock water. 

Bear Lake Hot Spr ings  (15S-44E-13bcalS) is a popular  
resort area and has  been for  many yea r s .  Formerly known as 
Joe R i c h ' s  Sp r ing ,  v e n t s  i s s u e  from l i m e s t o n e  a long  a f a u l t  
scarp .  a t  t h e  base of  t h e  s t e e p  s l o p e ,  which forms t h e  
w e s t e r n  edge o f  t h e  Bear Lake Plateau. The water i s s u e s  a t  
48OC. Bear Lake H o t  Sp r ings  and Pescadero W a r m  Spr ings  are 
remote from popu la t ion  c e n t e r s  i n  Bear Lake Val ley.  Maximum 
s u b s u r f a c e  temperatures expected a t  dep th  may be best repre-  

~ s e n t e d  by t h e  chalcedony e q u i l i b r i u m  tempera ture  a t  about 
54OC (see basic data table 2 ,  column T5). Bear Lake Hot 
Spr ings  could  probably  suppor t  a na ta tor ium and a greenhouse 
provided a d d i t i o n a l  f low could be found by d r i l  

W 

Donaldson and Applegate (1979) r e p o r t e d  t h a t :  

CARIBOU COUNTY 

S i x  thermal  s p r i n g s  and f o u r  thermal  wells 'are known i n  
Caribou County. They are widely scattered b u t  p r i n c i p a l l y  
located around t h e  margins of t h e  Blackfoot  l a v a  f i e l d  and 
n e a r  t h e  p r i n c i p a l  d r a i n a g e s  of  t h e  Blackfoot ,  Bear, and 
Por tneuf  r ivers  ( f i g u r e  66). 

The best known thermal  occu aribou County is 
located w i t h i n ' t h e  town o f  Soda Spr ings  and is known as  Soda L J  

G r a v i t y  mapping (Mabey, Peterson and Wilson, 1974) 
i n  t h e  Bear Lake-Montpelier area of s o u t h e a s t e r n  
Idaho r e v e a l s  s t e e p  east-west g r a d i e n t s  sugges t ing  
a north-south s t r i k i n g  bas in  and range  type  graben  
v a l l e y  ( f i g u r e  6 4 ) .  An east-west p r o f i l e  taken  
from t h e  aforementioned map along t h e  Idaho Stand- 
ard Para l le l  s o u t h  through t h e  Bear Lake anomaly 
( f i g u r e  65) d e f i n e s  a 21 mgal res idual  low. 
C a l c u l a t i o n s  made assuming a 0.4 gm/cm3 d e n s i t y  
c o n t r a s t  between v a l l e y  f i l l  and f l a n k i n g  bedrock 
resu l t  i n  an  estimated b a s i n  depth  of about 1250 m. 
Witkind (1975) d e f i n e s  f a u l t s  a long  both margins of  
t h e  g r a v i t y  i n f e r r e d  graben ( f i g u r e  15 )  which are 
presumed a c t i v e  wi th  l a te  Quaternary beds broken. 
Day (1974) h a s  mapped l i nea r s  froin band 5m MSS-ERTS 
imagery which also c o i n c i d e  very  w e l l  wi th  t h e  gra-  
vity i n f e r r e d  graben  ( f i g u r e  9). 

The b a s i n  dep th  estimate m u s t  be ,  cons idered  v e r y  
c o n s e r v a t i v e .  A similar dep th  estimate w a s  calcu- 
lated i n  t h e  Oakley area where a maximum tetn- 
pera ture-a t -depth  o f  about 90°C was calculated. 
Given similar assumption, similar tempera ture  esti-  
mates would be a p p r o p r i a t e  for  t h i s  area. 
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FIGURE 6 4 .  Gravi ty  l o w s  from G e m  V a l l e y  (upper l e f t ) ,  near 
P r e s t o n  i n  Cache V a l l e y  (lower l e f t ) ,  and near 
Bear Lake (lower r i g h t )  (Mabey, Pe terson  and 
Wilson,  1 9 7 4 . )  Contour i n t e r v a l  = 5 mi l l i ga l s .  
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thermal water o c c u r r e n c e s  w i t h  surface tempera- k.;: 
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Spr ings .  Geyser (9S-41E-12addl). I t  is a c t u a l l y  a w e l l  
d r i l l e d  n e a r  a former h o t  s p r i n g ,  nd geyse r ing  is caused by 
h igh  p r e s s u r e  carbon d i o x i d e  g a s  r a t h e r  t han  steam p r e s s u r e  
g e n e r a t e d  by superhea ted  water. Soda Spr ings  Gyeser is now 
a t o u r i s t  a t t rac t ion  e r u p t i n g  through automatic v a l v e s  every  
hour  - (a t  t h e  w i l l  o f  t h e  c i  l i ce )  when t h e  wind is r i g h t .  
I t  is 28OC a t  t h e  wellhead. 

A s p r i n g  (6S-42E-8dbalS) w i t h  a s u r f a c e  tempera ture  of 
21OC i s s u e s  from, a l a r g e  c i r c u l a r  t r a v e r t i n e  mound w e s t  o f  
Henry n e a r  t h e  shore of  Blackfoot  Rese rvo i r ,  and a n o t h e r  
(6S-41E-ladclS) issues a t  22OC across t h e  Meadow Creek arm 
of t h e  r e s e r v o i r .  Steamboat Spr ings  (9s-41E-lOdaalS) i s s u e s  
from t r a v e r t i n e  beneath t h e  waters of Soda P o i n t  Reservoi r .  
B lack foo t  River  W a r m  Spr ings  (SS-40E-14bcdlS) i s s u e s  from 
t r a v e r t i n e  o v e r l y i n g  basa l t  on t h e  edge of  t h e  Blackfoot  
River .  Its tempera ture  is 26OC. Another s p r i n g  (17s-38E- 
26cbdlS) known i n  t h e  area is on t h e  bank of t h e  Portneuf  
River  on t h e  w e s t  s ide o f  t h e  Portneuf  Va l l ey .  I t  has  a 
temperature of 41OC.  

The Corral Creek wells (6S-41E-l-9fBr tempera ture  36 t o  
41OC) are locate i n  an  , ex t r eme ly  f a u l t e d  area. 
S t r i k e -  sl i p  , normal nd r e v e r s e  . f a u l t s  were encountered 
when Food Machinery p o r a t i o n  (FMC) d r i l l e d  f o r  phosphate 
i n  - the  area. The thermal  water was encountered  when 
d r i l l i n g  reached t h e  Mead Peak member o f  t h e  phosphoria  
formation.  The wells were d r i l l e d  nea r  an  o ld  g e y s e r  cone. 

c h e l l  (1976) summarized t h e  geothermal  p o t e n t i a l  of 
Caribou County as follows: 

.. 

Geologic ev idence  o f  geothermal  a c t i v i t y  is abun- 
d a n t  i n  Caribou County. The In te rmounta in  Seismic 
B e l t ,  r e l a t e d  to p l a t e  and s u b p l a t e  boundaries, 
p a s s e s  through t h e  area. A known zone f h igh  heat 
f low c o i n c i d e s  wi th  t h e  seismic zone, and is mani- 
f e s t e d  by numerous thermal s p r i n g s .  Mansf i e ld  
(1927) r e p o r t s  a high geothermal  g r a d i e n t .  The 
P l e i s t o c e n e  basalt flows, thought  to  be less than  
700,000 y e a r s  o ld ,  e x i s t  west and s o u t h  of  . t h e  
Blackfoot  Rese rvo i r  P o s s i b l y  p r e s e n t  
g e o l o g i c a l l y  young v o l c a n i c  c o l l a p s e  st 
(caldera) o r  l o w .  d e n s i t y  . g r a n i t i c  i n t r u s i v e  (heat 
source ?), The ex t remely  young ( less than  100,000 
y e a r s  o l d )  r h y o l i t e  s t r u c t u r e s  (China H a t ,  North 
Cone and Sou th  Cone) e x i s t  n e a r  t h e  c e n t e r  o f  t h e  
area surrounded by t h e  somewhat younger b a s a l t s .  
Thermal  s p r i n g  d e p o s i t s ,  w a r m  s p r i n g s  and g e y s e r  
a c t i v i t i e s  are e v i d e n t .  A l l  are s t r o n g  g e o l o g i c  
ev idence  o f  l a r g e - s c a l e  a1 p o t e n t i a l .  

The audio-magneto te l lur ic  (AMT) survey i n d i c a t e s  
t h a t  no sha l low,  low-conductive zone ( t y p i c a l  of 
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geothermal sys tems)  e x i s t s  t o  dep ths  approaching 
2 km. T h i s  i n d i c a t e s  t h e  absence of geothermal  
r e s e r v o i r s  t o  2 k m  dep ths  i n  t h e  survey  area. 

T h e  chemical geothermometers i n d i c a t e  t h a t  t h e  
t h e r m a l  waters of t h e  Blackfoot Reservoi r  area 
probably have never  reached high  tempera tures  
(above 5OoC) . 
P u b l i s h e d  estimates of temperature  g r a d i e n t s  

. s u g g e s t  t h a t  the  thermal  s p r i n g s  could emerge from 
d e p t h s  as shal low as 1,000 m. The close asso- 
c i a t i o n  of these s p r i n g s  and w e l l s  w i t h  normal 
f a u l t s  i n d i c a t e s  t h a t  t h e  waters are probably 
meteoric waters c i r c u l a t i n g  t o  shal low d e p t h s  a long  
f a u l t s  and re-emerging as thermal  s p r i n g s  or wells. 
Water ascending  from shallow dep ths  may provide  
l i t t l e  informat ion  concerning any deep the rma l  
system, which i n  t h i s  a r e a  would be t h e  real  
e x p l o r a t i o n  t a r g e t .  

The  geochemistry of t h e  t h e r m a l  waters, t h e  r e s u l t s  
of t h e  AMT survey ,  and t h e  s p e c u l a t i v e  geothermal 
g r a d i e n t  and heat flow estimates from t h e  Blackfoot  
Rese rvo i r  area i n d i c a t e  l i t t l e  p o t e n t i a l  for 
geothermal  power g e n e r a t i o n  from sha l low d e p t h s  
( less than  2 k m ) .  The p o s s i b i l i t y  of deeper  
geothermal  resources is, however, a t tes ted t o  by 
t h e  f a v o r a b l e  geo log ic  framework . The p o s s i b l e  
deep  r e s e r v o i r s  would n o t  be accessible t o  explora-  
t i o n  or development e x c e p t  by very  expens ive  tech- 
n iques  s u c h  as  deep r e s i s t i v i t y ,  heat  f low,  or deep 
tes t  d r i l l i n g .  

Heat f low measurements taken  from three or f o u r  
s t r a t e g i c a l l y  p l aced  300 m deep d r i l l  holes would 
i n d i c a t e  t h e  approximate i n t e n s i t y  of any deep heat 
source i n  t h e  area, and consequent ly  may be t h e  
bet ter  and less expensive method of e x p l o r a t i o n .  
T h i s  a c t i v i t y  s h o u l d  be deferred u n t i l  other,  more 
accessible geothermal  systems i n  Idaho have been 
assessed. 

C a r i b o u  County does, however, r e p r e s e n t  a unique 
r e g i o n  where p r o s p e c t i n g  for  geothermal  water for 
l o w  temperature  u s e  might be s u c c e s s f u l l y  conducted 
by local  i n d i v i d u a l s ,  small businessmen, or cor- 
p o r a t i o n s  who w i s h  t o  make u s e  of l o w  tempera ture  
geothermal  energy  b u t  who lack l a r g e  amounts of 
s p e c u l a t i v e  investment  c a p i t a l .  Local water w e l l  
dr i l lers  might locate h o t  water i n  areas of obvious  
f a u l t i n g  where s u r f a c e  d e p o s i t s  of t r a v e r t i n e  are 
found.  I f  t h e  e x t i n c t  s p r i n g s  have ceased t o  flow 

i 
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FIGURE 6 7 .  EROS false  color i n f r a r e d  Landsat E D I S E  image of p a r t  of 
s o u t h e a s t e r n  Idaho showing s e l e c t e d  l i n e a r  f e a t u r e s  and 
thermal water l o c a t i o n s  w i t h  s u r f a c e  temperatures above br 20oc. 
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because of s e l f - s e a l i n g  u e  t o  C a C 0 3  deposition, 
rather than  r e g i o n a l  coo l ing  or more a r id  con- 

of l o w  temperature water ( less  than  75OC) might  be 
found by d r i l l i n g  i n t o  f a u l t  zones associated w i t h  
t r a v e r t i n e  d e p o s i t s .  S e l f - r e l i a n t ,  e n t e r p r i s i n g  
i n d i v i d u a l s  may even d e v i s e  methods of s c a l i n g  
c o n t r o l ,  a p o t e n t i a l  haz thermal water 

The modera i n  these 
waters prec purposes  
o r  s tockwater ing .  T h e i r  l o w  temperatures s u g g e s t  
uses s u c h  as  mushroom growing, bal  o l o g i c a l  ba ths ,  
s o i l  warming, r e c r e a t i o n a l  usages w a r m  water 'for 

mining o p e r a t i o n s  or de- ic ing.  Space 
h e a t i n g  for v e g e t a b l e  g reenhouses  or animal hus- 
bandry may be practical  i f  e f f i c i e  hea t  pumps 

re  u t i l i z e d .  

e s a l i n e  wate may cha l l enge  e n g i  rs who work 
toward t h e i r  u t i l i z a t i o n .  A c t i v i t i e s  related to  
t h e  large-scale withdrawal and u s e  of these waters 
m u s t  be v e r y  c a r e f u l l y  monitored. Cooperation be- 
tween those i n d i v i d u a l s  making u s e  of t h e  water, as 
w e l l  a s  s t a t e  and local of f ic ia l s ,  is necessa ry  t o  
avoid  p o t e n t i a l  t he rma l  and s a l i n e  p o l l u t i o n ,  which 
could be a dan r due t o  t h e  h ighe r  temperature and 
s a l i n i t y  of these waters should  large-scale wi th-  

\ d i t i o n s  t h a n  former ly  e x i s t e d ,  s u b s t a n t i a l  amounts 

i n f r a red  s a t e l l i t e  
image of p a r t  of southeastern Idaho showing major l i n e a r  

r r ences .  Many of t h e  thermal 
r s e c t i o n  of these major 

nature of t h e s e  

through Cleveland 

Spr ings  a long  t h i s  zone appear n e a r  where east-west t r e n d i n g  
l i neamen t s  intersect t h e  c u r v i l i n e a r  l i neamen t  or zone. 
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The geothermal  p o t e n t i a l  of t h e  B lack foo t  Rese rvo i r  area 
i n d i c a t e s  t h a t  much of t h e  energy  r equ i r emen t s  for t h e  
growing phosphate i n d u s t r y ,  as w e l l  a s  space h e a t i n g  for t h e  
expanding popu la t ion ,  might  be s u p p l i e d  by geothermal 
energy.  

BANNOCK COUNTY 

Four thermal  s p r i n g  areas and seven  thermal  wells are 
located i n  Bannock County ( f i g u r e  68) . The most promising 
areas for  development are n o r t h  o f  Pocatello n e a r  Tyhee and 
Lava H o t  Sp r ings .  

I n  t h e  Tyhee area t h e  w a r m  water wells, d r i l l e d  to  
depths  of 177 m, are used for i r r i g a t i o n ,  domestic, and 
stock water. The wells range  from 20 t o  4 l o C  i n  
tempera ture .  They are more or less  a l i g n e d  i n  a n o r t h e a s t -  
sou thwes t  d i r e c t i o n  approximate ly  fo l lowing  a n  i n f e r r e d  
f a u l t  th rough the  ‘area ( T r i m b e l ,  1976) .  A f a i n t  l i n e a r  
feature can  be s e e n  i n  enhanced f a l s e  color sa te l l i t e  images 
of t h e  area. The f e a t u r e  is c o n s i s t e n t  w i t h  t h e  w a r m  water 
w e l l  a l ignment  and i n f e r r e d  f a u l t .  A magnet ic  high similar 
t o  one found near  H e i s e  Hot Spr ings  also e x i s t s  near the  
w e l l s  (Corbe t t ,  1978, o ra l  commun. ) These  f a c t s  are ev i -  
dence  of bo th  s t ruc tura l  c o n t r o l  for thermal  water i n  t h e  
area and possible deep c i r c u l a t i o n  of meteoric water a long  
f a u l t s .  Chalcedony and Na-K-Ca chemical  geothermotneters 
g i v e  63  and 47°C r e s p e c t i v e l y  i n  one well  (5S-34E-26dabl) i n  
t h e  Tyhee area. Q u a r t z  predicts 63OC f o r  t h e  s u b s u r f a c e  
temperature i n  a n o t h e r  w e l l  (basic da ta  2 ,  columns TI, T4 ,  
T5) F u r t h e r  work i n  t h e  area s h o u l d  be cons ide red  t o  
de te rmine  t h e  a t t i t u d e  and e x a c t  p o s i t i o n  of t h e  c o n t r o l l i n g  
s t ructures  t o  t a r g e t  d r i l l  holes t o  i n t e r s e c t  t h e  s t ruc ture  
a t  prede termined  depth. G r a v i t y ,  magnet ic ,  and h y d r o l o g i c  
s t u d i e s  shou ld  be performed first t o  best de t e rmine  t h e  t y p e  
of fo l lowup approaches t o  u s e  i n  f u r t h e r  r e s e r v o i r  assess- 
ment in t h e  Pocatello-Tyhee area. T h i s  area is c u r r e n t l y  
be ing  s t u d i e d  i n  g r e a t e r  detai l .  Any t h e r m a l  water d iscov-  
ered here could be u t i l i z e d  for space  h e a t i n g  and i n d u s t r i a l  
u s e s  i n  Pocatello. 

Another area of thermal water o c c u r r e n c e  is Lava Hot 
S p r i n g s  where two groups  of the rma l  s p r i n g s  and s e v e r a l  
wells of above normal temperatures are known. Lava H o t  
S p r i n g s  has  been a popular resort area for  y e a r s  b o a s t i n g  a 
state-owned h e a l t h  spa .  Before r e n o v a t i o n ,  t h e  swimming 
pool c o n t a i n e d  n a t u r a l  thermal water; now, t h e  water must be 
heated by n a t u r a l  g a s  t o  g i v e  a comfortable swimming 
temperature. The c i t y  is i n t e r e s t e d  i n  f u r t h e r  development 
of t h e  resource, p a r t i c u l a r l y  for  space h e a t i n g .  

McClain (1978) r e p o r t e d  on  t h e  geothermal  o c c u r r e n c e s  
n e a r  Lava Hot S p r i n g s  and stated: 

L, 
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FIGURE 6 8 .  Index map of Bannock County showing l o c a t i o n s  of 
thermal water occurrences  w i t h  surface tempera- 
t u r e s  of 2OoC or h i g h e r .  
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G e o l o g i c a l l y ,  t h e  Lava H o t  S p r i n g s  area is a 
complicated s t r a t i g r a p h i c  and s t r u c t u r a l  l o c a t i o n .  
The oldest rocks i n  t h e  area are Precambrian and 
lower Cambrian q u a r t z i t e  . U n i t s  repre s e n t  i n g  
Cambrian through Pennsylvanian systems are p r e s e n t  
i n  t h e  area. Most of t h e  rocks i n  t h i s  s e c t i o n  are 
c a r b o n a t e s .  A major unconformity e x i s t s  between 
t h e  upper P a l e o z o i c  u n i t s  and Te r t i a ry  u n i t s  o f  t h e  
area. P l iocene  u n i t s  are p r e s e n t  i n  t h e  area and 
c o n s i s t  o f  sed imentary  and v o l c a n i c  breccias, 
t u f f s ,  a s h ,  and l a v a  flows. Most o f  these rocks 
are v a l l e y  f i l l  materials which have been l a rge ly  
removed by e r o s i o n .  The f i n a l  s t r a t i g r a p h i c  u n i t  
deposited i n  t h e  area are P l e i s t o c e n e  l a v a  f lows.  
Most o f  t h e  Por tneuf  River  V a l l e y  is u n d e r l a i n  by 
t h i s  i n t e r v a l l e y  basal t  flow. 

During t h e  Cre taceous  and e a r l y  T e r t i a r y ,  major 
t h r u s t  f a u l t i n g  displaced t h e  Precambrian and 
P a l e o z o i c  u n i t s  eastward. The area expe r i enced  a 
period o f  s t r u c t u r a l  qu ie scence  d u r i n g  t h e  e a r l y  
and middle  Miocene which w a s  followed by e x t e n s i v e  
h i g h  a n g l e  f a u l t i n g  d u r i n g  the  P l iocene .  T h i s  l a s t  
period o f  t e c t o n i c  u p l i f t  created t h e  p r e s e n t  f a u l t  
b l o c k  mountain range  o f  t h e  area. 

P h y s i o g r a p h i c a l l y ,  t h e  Lava H o t  S p r i n g s  area is i n  
t h e  no r theas t e rnmos t  c o r n e r  o f  t h e  Bas in  and Range 
Province.  The occur rence  of thermal  s p r i n g s  i n  t h e  
area appears t o  be related to  t h e  l o c a t i o n  o f  f a u l t  
zones.  The brecciated f a u l t  zones s e r v e  as per- 
meable c o n d u i t s  l e a d i n g  t h e  thermal  water up from 
depth .  

I n  t h e  c i t y  o f  Lava H o t  S p r i n g s ,  two major f a u l t  
l i n e a r s  i n t e r s e c t .  The Lava H o t  S p r i n g s  f a u l t  is a 
major nor th-south  t r e n d i n g  l i n e a r  t h a t  is typical  
o f  t h e  Bas in  and Range Province.  Ve r t i ca 1 
d i sp lacemen t  a long  t h i s  f a u l t  is s e v e r a l  thousand 
f e e t  c r e a t i n g  t h e  f a u l t  block mountain which 
dominates  t h e  r e l i e f  o f  t h e  area. A second f a u l t  
c u t s  east-west through t h e  Lava H o t  S p r i n g s  area 
o f f s e t t i n g  t h e  Lava H o t  S p r i n g s  f a u l t  t o  t h e  east, 
s e v e r a l  hundred feet .  I t  is a t  t h e  i n t e r s e c t i o n  o f  
these two f a u l t s  t h a t  t h e  the rma l  waters of t h e  
area are mani fes ted .  The r e l a t i o n s h i p  o f  t h e  
thermal  waters to  t h e  t h r u s t  p l a i n  o f  t h e  r e g i o n  is 
u n c l e a r  . 
The h o t  waters o f  t h e  Lava H o t  S p r i n g s  area range  
i n  tempera ture  from 21-68OC. The major s p r i n g s  
which feed t h e  Foundat ion Spa are 38OC. The pres- 
e n c e  o f  f a u l t  zones c a n  be eas i ly  de termined  i n  t h e  

- 

-146- 



area by e x t e n s i v e  t r a v e r t i n e  deposits. These the r -  
m a l  waters are most l o g i c a l l y  associated w i t h  
deeper s o u r c e s  of thermal  f l u i d s  which are cir-  
c u l a t i n g  up through t h e  P a l e o z o i c  u n i t s  a long  t h e  
f a u l t  i n t e r s e c t i o n .  

Most of t h e  thermal  s p r i n g s  and w e l l s  i n  t h e  area 
o c c u r  from t h e  basalt ic r o c k s  which u n d e r l i e  t h e  
Por tneu f  River  Val ley .  S e v e r a l  shallow wells have 
been dug w i t h  backhoes t o  d e p t h s  o f  less than  20 
feet .  H o t  f l u i d s  are i n t e r s e c t e d  a l o n g  t h e  bottom 
c o n t a c t  of t h e  basalts. T h i s  may i n d i c a t e  t h a t  
t he rma l  water o f  t h e  area is r i s i n g  a long  t h e  f a u l t  
zones  and s p r e a d i n g  h o r i z o n t a l l y  a long  t h e  basa l t  
c o n t a c t .  

Using t h e  sodium-potassium-calcium geothermometer,  
a r e s e r v o i r  temperature o f  211OC h a s  been pre- 
d ic ted ,  and us ing  s i l i ca ,  a temperature o f  80°C. 
I n - e i t h e r  case, t h e  t empera tu re  would be s u f f i c i e n t  
f o r  space hea t ing .  A s u r f a c e  t empera tu re  o f  710C 
h a s  been r e p o r t e d  on  t h e  bank of t h e  Por tneuf  River  
j u s t  west o f  t h e  spa. I n v e s t i g a t i o n s  are p r e s e n t l y  
be ing  under taken  t o  de te rmine  t h e  f e a s i b i l i t y  o f  
d e s i g n i n g  a d i s t r i c t  h e a t i n g  project. The reported 
f l o w  ( o v e r  1500 l/min.)  and t h e  l o c a t i o n  a p p e a r s  to  
f a v o r  t h i s  project. A d i s t r i c t  h e a t i n g  project 
would a lso avo id  t h e  p r e s e n t  a p p a r e n t  i n t e r f e r e n c e  
between t h e  v e r y  sha l low i n d i v i d u a l  wells i n  towns. 

e Downata H o t  Sp r ings  (12S-37E-l2ccdlS), a popu la r  resort 
area o f  l ong  s t a n d i n g ,  rises from Q u a t e r n a r y  a l luv ium n e a r  
T e r t i a r y  sed imen t s  . I t  is associated w i t h  an  east-west 
l i neamen t  (see f i g u r e  6 7 ) .  I t  is 43% a t  t h e  s u r f a c e .  
Subsur face  temperatures h e r e  probably  are n o t  much h i g h e r  
t h a n  460C,  as estimated by t h e  Na-K-Ca chemical geo- 
thermometer. These h o t  s p r i n g s  are remote enough from a 
l a r g e  p o p u l a t i o n  c e n t e r  t o  e x c l u d e  large a le  development. 
Greenhouses or o t h e r  a g r i c u l t u r a l  u s e s  u ld  be made of 
excess water o v e r  and above t h e  resort 's 

One w a r m  domestic well (22oC) e x i s t s  n e a r  Marsh Creek 
between Mc mmon and Inkom. I t  has n o t  been sampled. 

POWER COUNTY 

Power County h a s  one p o p u l a r  resort area, I n d i a n  S p r i n g s  
(8S-31E-18dablS) ( f i g u r e  69)  , which has  been i n  e x i s t e n c e  
fo r  many y e a r s .  It is located a few k i l o m e t e r s  s o u t h  of 
American F a l l s .  I n d i a n  S p r i n g s  is 32OC and d i s c h a r g e s  5,830 
l/min. Maximum s u b s u r f a c e  temperatures expec ted  are best 
r e p r e s e n t e d  by t h e  Na-K-Ca chemical geothermometer a t  710C 
w i t h  t h e  q u a r t  hemical geothermometer i n d i c a t i n g  63OC. 
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Two other s p r i n g s ,  Rockland Warm Spr ings  (10s-30E- 
13cdclS) and a n  unnamed s p r i n g  (9S-28E-19acdlS) located west 
of Massacre Rocks State Park on t h e  shore of Lake Walcott, 
are undeveloped. Rockland W a r m  Spr ings  has a chemis t ry  and 
s u r f a c e  tempera ture  similar t o  I n d i a n  Spr ings .  

S e v e r a l  l a r g e  t r a v e r t i n e  deposits occur  i n  Power County 
( f i g u r e  70 ) .  Past  flows of thermal water may have d e p o s i t e d  
them. I f  t h e  t h e r m a 1 , s p r i n g s  ceased f lowing due t o  self 
s e a l i n g  from t r a v e r t i n e  d e p o s i t i o n  i n  s p r i n g  v e n t s ,  thermal 
water might be found by p rospec t ing  a long  known f a u l t s  n e a r  
t h e  t r a v e r t i n e  deposits. Tr imble  and Carr (1976, p. 62-64) 
r e p o r t e d  on t h e  geology i n  t h e  Rockland and Arbon 
quadrang les ,  Power Co t y .  They stated: 

T r a v e r t i n e  and trave*rtine-cemented conglomerate and 
breccia occur a t  s e v e r a l  locali t ies i n  the  Rockland 
and Arbon quadrangles ,  Yel lowish-whi te  t r a v e r t i n e  
as much as  1.83 m t h i c k  o v e r l i e s  t h e  L i t t l e  Creek 
Formation i n  t h e  v a l l e y  of W a r m  Creek from a p o i n t  
n e a r  I n d i a n  Spr ings  t o  a p o i n t  n e a r  t he  community 
of Neeley. An isolated exposure of t r a v e r t i n e  
a p p a r e n t l y  o v e r l i e s  basa l t  of t h e  Massacre V o l -  
c a n i c s  on t h e  east  side of t h e  v a l l e y  of Rock 
Creek, i n  t h e  SW1/4 NE1/4 sec. 1 3 ,  T.9S., R.31E. 
S e v e r a l  outcrops of t r a v e r t i n e  o v e r l i e  a l l u v i a l  
pebbly s i l t  or g r a v e l -  t h a t ,  i n  t u r n ,  rests on t h e  

~ S t a r l i g h t  Formation (1) on t h e  n o r t h  s i d e  of Rocky 
H o l l o w  east  of the  ghway between American Fa l l s  

' and Rockland ( S t a t  ighway 371, ( 2 )  i n  secs. 28 
and 29,  T.9S., R. 8 between Rocky H o l l o w  and 
S p r i n g  Creek and ( 3 )  a long  t h e  v a l l e y  of Spr ing  
Creek. 

T r a v e r t i n e  and t raver t ine-cemented  conglomerate and 
breccia a r  a l l e y  of E a s t  Fork Rock 

. Creek and and Dry H o l l o w  i n  t h e  
Rockland exposed i n  t h e  area of 

' Pete L i s h  Canyon, Howard F l a t ,  and Warner F l a t  i n  
t h e  Arbon quadrangle  . The t h i c k e s t  t r a v e r t i n e  
d e p o s i t s  are a d j a c e n t  t o  t h e  f r o n t a l  f a u l t  of t h e  

reek Mountains and t o  a normal f a u l t  of large 
cement i n  t he  Arbon I n  Sand 

H o l l o w ,  t raver t ine-cemente  ate imme- 
d i a t e l y  a d j a c e n t  t o  t h e  f r o n t a l  f a u l t  is about 68 m 
t h i c k  and ends  a b r u p t l y  on t h e  east  a t  a breccia 
zone. I n  t h e  v a l l e y  E a s t  Fork Rock Creek, it is 
more t h a n  1 5  m t h i c  T r a v e r t i n e  is found down- 
v a l l e y  from t h e  f a u l t  for as much a s  5 km i n  some 
places and appea r s  t o  be younger than  t h e  coarse . 
pediment g rave  n t h i s  area. 

L -  The volume of t raver t ine-cemented breccia a t  t h e  
l o c a l i t y  i n  t h e  Arbon quadrangle  is no tab le .  An 
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FIGURE 70. Traver t ine  d e p o s i t s  and a s s o c i a t e d  known s p r i n g s  
i n  s o u t h e a s t e r n  Idaho (modif ied  from Bodnar and 
Bush, 1 9 7 8 ) .  
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area more than  4 km long  and l o c a l l y  more than  h a l f  
a m i l e  wide between Pete L i s h  Canyon and Warner F l a t  
is completely covered. Loca l ly ,  t h i s  d e p o s i t  prob- 
a b l y  is more t h a n  150  m t h i c k .  The breccia is com- 
posed mainly of fragments  0.65 - 1.25 m across of 
Pa leozo ic  rocks i n  a t r a v e r t i n e  m a t r i x .  T r a v e r t i n e -  
cemented sands tone  and tuffaceous sands tone  is 
l o c a l l y  in te rbedded  w i t h  t he  breccia. 

The common occurrences of t raver t ine-cemented  con- - 
glomerate and breccia a d j a c e n t  t o  inajor f a u l t s ,  and 
t h e  abundance of t r a v e r t i n e  n e a r  I n d i a n  Spr ings ,  a 
h o t  s p r i n g  a p p a r e n t l y  on a f a u l t  l i n e ,  i n d i c a t e  t h a t  
t h e  t r a v e r t i n e  was deposited by water c o n t a i n i n g  a 
h igh  percentage  of calcium ca rbona te  t h a t  i s sued  
from ar tes ian spr ings  a long  t h e  f a u l t s .  

A l a te  P l e i s t o c e n e  age for  most of t h e  t r a v e r t i n e  is 
sugges ted  by two l i n e s  of evidence.  F i r s t ,  t h e  
isolated exposure of t r a v e r t i n e  o v e r l y i n g  basalt  
east  of Rock Creek, i n  t h e  SE1/4 W1/4 sec. 13, 
T o g s ,  R.30E., c o n t a i n s  mollusks of possible 
Pleistocene age  (USGS Cenozoic loc. 21644) . 
According t o  D.W. Taylor  ( w r i t t e n  comun. ,  1959) t h e  
absence of e x t i n c t  s p e c i e s  t ends  t o  s u g g e s t  a l a te  
P l e i s t o c e n e  age, b u t  t h e  small number of species 
makes even t h i s  age unce r t a in .  The s t ra t igraphic  
position, i n  s e v e r a l  loca l i t i es ,  of t h e  t r a v e r t i n e  
above g r a v e l  t h a t  probably is g e n e r a l l y  e q u i v a l e n t  
t o  t h e  Sunbeam Formation a lso s u g g e s t s  a l a t e  
P l e i s t o c e n e  age  for much of t h e  d e p o s i t .  Eastward 
d i p s  i n  t h e  t r a v e r t i n e  cemented breccia and 
sands tone  i n  t h e  Arbon quadrangle  i n d i c a t e  t h a t  
there has  been renewed tectonic movement a long  t h e  
major f a u l t  af ter  d e p o s i t i o n  of t h e  t r a v e r t i n e .  
This suggests  that these deposits are somewhat older 
t h a n  f l a t - l y i n g  deposits west of t h e  f r o n t a l  f a u l t  
of t h e  Deep Creek Mountains. 

W 

BINGHAM COUNT 

hermal s p r i n g s  are known i n  Bingham Count 
temperature. Yandal l  Sp r ings  

t t h e  base of Yandal l  Mountain 
limestone. I t  i s s u e s  from - 32%. T h i s  is a f a i r l y  large s p r i n g ,  

d i s c h a r g i n g  5,700 l/min and is used for  i r r i g a t i o n .  
Dissolved sol ids  are o n l y  197 rng/l. Subsurface tempera ture  
probably  w i l l  n o t  exceed 3SoC, as p r e d i c t e d  by t h e  chalced- 
ony chemical geothermorneter. 

A l k a l i  F l a t  W a r m  Spr ings  (4S-38E-28dddlS) is a small 
s e e p  s i t u a t e d  i n  a bowl i n  t r a v e r t i n e  and c l o s e l y  resembles 

- 

LJ 
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FIGURE 71 .  Index map of Bingham County showing l o c a t i o n s  of thermal  water 
o c c u r r e n c e s  w i t h  s u r f a c e  t empera tu res  of  2OoC of h ighe r .  
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s p r i n g s  found i n  Caribou County. I t  has  a s u r f a c e  t e m -  
p e r a t u r e  of  34OC, d i s c h a r g e s  about 75 l/min and is located 
i n  t h e  Gay Mine (phosphate)  area. Thermal water i n  t h i s  
area could p o s s i b l y  be used i n  w i n t e r  mining o p e r a t i o n s .  
The s p r i n g  is . p r e s e n t l y  used for s t o c k  water. Subsurface 

. temperatures are p r e d i c t e d  to  be about  58OC by t h e  chalced- 
ony chemical  geo  therrnome ter . 

Donaldson and Applegate (1979) r e p o r t e d  t h a t :  

The p r e l i m i n a r y  Grav i ty  Map o f  sou the rn  Idaho 
(Mabey, Peterson and Wilson, 1974) d e f i n e s  a promi- 
n e n t  l o w  about  1 2  miles s o u t h  o f  Blackfoot  ( f i g u r e  
72 )  An e a s t - n o r t h e a s t  p r o f i l e  through t h i s  
anomaly ( f i g u r e  73)  d e f i n e s  a 22.5 mgal l o w  which, 
assuming a 0.4 gm/cm3 d e n s i t y  c o n t r a s t ,  resul ts  i n  
c a l c u l a t i o n s  e s t i m a t i n g  a b a s i n  depth of  about 
1,342 m. A s t e e p  g r a v i t y  g r a d i e n t  on t h e  east side 
o f  t h e  anomaly is ve ry  s u g g e s t i v e  of  a f a u l t  b u t  
t h e  equi-dimensional  n a t u r e  of  t h e  ma in -pa r t  o f  t h e  
anomaly does n o t  sugges t  a p r e f e r r e d  direct ion of  
v a l l e y  str ike.  Witkind (1975) d e f i n e s  a 105 km 
long  a c t i v e  f a u l t  which is te rmina ted  i n  t h e  
v i c i n i t y  of t h e  east  f l a n k  o f  t h e  g r a  i t y  anomaly 
( f i g u r e  15)  . This  f a u l t  has  been r e c u r r e n t l y  
a c t i v e  s i n c e  ‘Middle Miocene t i m e .  E a s t  o f  t h i s  
anomaly, g r a v i t y  is q u i t e  f e a t u r e l e s s  and e x h i b i t s  
o n l y  a r e g i o n a l  g r a d i e n t  of  about -.64 mgal/km 
eastward. Day (1974) has mapped a l ineament  from 
ERTS imagery ( f i g u r e  9 )  which approximates  a por- 
t i o n  of t h e  Witkind f a u l t  :bu t  terminates b e f o r e  
r each ing  t h e  g r a v i t y  anomaly. I n  t h e  v i c i n i t y  of 
t h e  g r a v i t y  anomaly, Day has  mapped s e v e r a l  north-  
east  t r e n d i n g  l inears  which p a r a l l e l  t h e  t r e n d  o f  
t h e  eastern Snake River  P l a i n ,  o n l y  a s h o r t  

~ d i s t a n c e  northward (f i g u  It  is probably 
s i g n i f i c a n t  t h a t  g r a v i t  u r s  e n c l o s i n g  t h e  
main  portion of  t h e  pr mentioned anomaly 
are distorted toward t h e  n o r t h e a s t  ( f i g u r e  7 2 ) .  
Grav i ty ,  mapped l ineamen t s  and a prominent f a u l t  

i n d i c a t e  e f fec ts  of t h e  force o r  
l e  f o r  t h e  presence  of  t h e  eastern 
i n  and t h e  complexi ty  expec ted  i n  

i n t o  t h i s  dominating s t r u c t u r a l  - 
_ ”  

BONNEVILLE COUNTY 

Three  thermal  s p r i n g  areas are located i n  Bonnevi l le  
County a n d  warm water of 20OC h a s  been encountered by w e l l  
d r i l l i n g  n e a r  Ammon west of Idaho F a l l s  ( f i g u r e  74) .  Alpine 
W a r m  S p r i n g s  (2S-46E-l9cadlS), t h e  h o t t e s t  a t  37OC, is now 
covered by t h e  waters o f  Palisades Reservoi r .  A sample o f  
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FIGURE 73. Gravity profile near Blackfoot. (From Donaldson 
and Applegate, 1979.) 6.’ 
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FIGURE 7 4 .  Index  map of Bonnev i l l e  County showing l o c a t i o n s  " o f  thermal  
water o c c u r r e n c e s  w i t h  s u r f a c e  t empera tu res  of 20° or h ighe r .  



t h i s  group o f  s p r i n g s  was ob ta ined  d u r i n g  l o w  water caused 
by t h e  d rough t  o f  1977. Subsurface tempera ture  h e r e  might U be 6loC as predicted by t h e  chalcedony chemical 
geothermometer. 

Brockman Creek H o t  Sp r ings  (2S-42E-26dcdlS) is 35OC, 
d i s c h a r g e s  49 l/min and bubbles gas .  

F a l l  Creek Mineral  Sp r ings  (lN-43E-9cbblS) is t h e  cool- 
e s t  thermal  s p r i n g  a t  25OC. I t  d i s c h a r g e s  - w a t e r  a long  a 
t h r e e - f o u r t h s  m i l e  long  s t r e t c h  of  F a l l  Creek and d e p o s i t s  
t r a v e r t i n e  i n  s e v e r a l  locations. The s p r i n g  appears to be 
f a u l  t c o n t r o l l e d .  

Subsurface tempera tures  i n  these areas are best  repre-  
s e n t e d  by t h e  chalcedony ( T 4 ,  basic data table 2 )  t e m -  
p e r a t u r e ,  w i th  the  excep t ion  of F a l l  Creek Mineral  Sp r ing ,  
where q u a r t z  ( T l )  may be t h e  best  estimated subsu r face  
tempera ture .  A t  F a l l  Creek, subsu r face  tempera tures  may 
approach 40OC, whi le  a t  Brockman Creek and Alpine Warm 
S p r i n g s ,  subsu r face  tempera tures  might be as  h igh  a s  38 and 
6loC, r e s p e c t i v e l y .  

T h i s  area l i es  a long  what. is l o c a l l y  known g e o l o g i c a l l y  
. as  t h e  Heise A l p i n e  Trend. 

MADISON COUNTY 

Madison County near  Rexburg and Fremont County nea r  
Newdale have been s c e n e s  o f  i n t e n s e  geothermal r e s e a r c h  
a c t i v i t y  by t h e  DOE and t h e  USGS. Since  t h e  d e s t r u c t i o n  of 
Sugar C i t y  by t h e  Teton Dam f a i l u r e  and f l o o d  of  1976, 
e f f o r t s  have been aimed a t  f i n d i n g  a thermal  source to  heat 
t h e  r e b u i l t  town o f  Sugar C i t y .  The area l ies  a long  t h e  
s o u t h e r n  margin of the  eastern Snake River  P l a i n  i n  a zone 
of high h e a t  flow recognized by B r o t t  and others, 1976. 
Heat flow v a l u e s  i n  excess of 5 HFU ex tend  i n  a n o r t h e a s t -  
southwes t  zone from Rexburg t o  Newdale. S e v e r a l  t he rma l  
wells are also known here ( f i g u r e  7 5 ) .  The Na-K-Ca chemical  
geothermometer p r e d i c t s  a sha l low warm water system wi th  
t empera tu res  t h a t  might range between 30 and 810C. 

Mabey (1978) reports: 

A -  caldera complex i n  t h e  Rexburg area of  t h e  
e a s t e r n  Snake River  P l a i n  has  been d e f i n e d  on t h e  
basis of g e o l o g i c  ev idence  provided by H.J. P r o s t k a  
and G.F. Embree { w r i t t e n  communication, 1977) and 
named t h e  Rexburg caldera complex ( f i g u r e  76) . 
Geothermal resources i n  t h e  Rexburg area are l i k e l y  
t o  be related d i r e c t l y  or i n d i r e c t l y  by t h i s  
caldera complex. 
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F I G U R E  75 .  Index map of Madison and J e f f e r s o n  c o u n t i e s  showing l o c a t i o n s  of 
thermal water occurrences  wi th  s u r f a c e  temperatures of 2OoC or ’ 

h i g h e r .  
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A g r a v i t y  map of  t h e  caldera complex (Mabey, 1978) is 
shown i n  f i g u r e  77. 

Mabey (1978)  f u r t h e r  r e p o r t s :  

The  boundary of t h e  Rexburg caldera complex is best 
-de f ined  by t h e  surface geology i n  t h e  s o u t h e a s t e r n  
quadrant ,  and here there is very good c o r r e l a t i o n  
between t h e  boundary of t h e  Rexburg g r a v i t y  l o w  and 
t h e  caldera complex boundary. On t h e  w e s t  and 

I n o r t h  the  g r a v i t y  data may be t h e  best  informat ion  
a v a i l a b l e  on t h e  boundary of t h e  caldera complex, 
and t h e  i n f e r r e d  boundary of t h e  caldera complex 
shown i n  f i g u r e  73 coincides w i t h  t h e  edge of t h e  
n e g a t i v e  mass anomaly i n d i c a t e d  by t h e  g r a v i t y  
data. To t h e  n o r t h e a s t  t h e  caldera complex appea r s  
to  o v e r l a p  ano the r  dep res s ion ,  and t h e  margin here 
is n o t  w e l l  d e f i n e d  by e i ther  t h e  geology or t h e  
g r a v i t y  data. The i n f e r r e d  boundary he re  is 
p r i m a r i l y  a connec t ion  of t h e  better d e f i n e d  
segments. The lowest g r a v i t y  v a l u e s  occur i n  t h e  
e a s t e r n  and wes tern  p a r t s  of t h e  caldera complex, 
n e a r  Menan B u t t e s  and east  of Rexburg. The subdued 
h igh  between t h e s e  l o w s  appea r s  to be a 
northwestward-trending g r a v i t y  high centered ove r  
Heise H o t  Sp r ings  and a southwes t - t rending  h igh  
w e s t  of Sugar C i t y .  

G r a v i t y  lows associated w i t h  calderas i n  t h e  
western United States u s u a l l y  r e s ’ u l t  from t w o  
sources: l o w  d e n s i t y  f i l l  w i t h i n  t h e  caldera or a n  
unde r ly ing  body of i n t r u s i v e  rock t h a t  is less 

than  t h e  e n c l o s i n g  basement. The co inc idence  
s o u t h w e s t e r n  boundary of t h e  Rexburg caldera 

complex w i t h  s t e e p  g r a v i t y  g r a d i e n t s  s u g g e s t s  a 
near -sur face  source, caldera f i l l .  Except i n  t h e  
v i c i n i t y  of t h e  g r a v i t y  h igh  a t  Heise H o t  Sp r ings ,  
t h e  rocks  exposed or p e n e t r a t e d  by d r i l l  holes as 
deep as  420 m i n  t h e  area of t h e  g r a v i t y  low are 
stream g r a v e l s c  basal t  and welded t u f f  of 
Qua te rna ry  age,  and Pliocene r h y o l i t e .  N o  a t t e m p t  
has  been made t o  determine t h e  d e n s i t y  of these 
r o c k s  i n  t h e  area of t h e  Rexburg caldera complex, 
b u t  t h e  average  b u l k  d e n s i t y  of s imilar  rocks i n  
t h e  r e g i o n  ranges  from about 2.0 t o  2.65 g p e r  cm3. 
T h e  average  bu lk  d e n s i t y  of p r e - T e r t i a r y  rocks i n  
t h e  r eg ion  is about 2.65 g p e r  cm3. Thus  a mass of 
t h e  low-density Qua te rna ry  and T e r t i a r y  sedimentary 
and v o l c a n i c  rock enc losed  by p r e - T e r t i a r y  rock 
would produce a g r a v i t y  l o w ,  and t h i s  seems a prob- 
able cause of  a major p a r t  o f  t h e  l o w .  Nowhere 
does  t h e  g r a v i t y  anomaly r e q u i r e  a deep source, 
a l though  t h e  e x i s t e n c e  of s u c h  a source smaller i n  
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FIGURE 7 7 .  Bouguer g r a v i t y  anomaly map of the  Rexburg area 
showing t h e  o u t l i n e  of the  Rexburg ca ldera  com- 
p l e x  as in ferred  from the  g r a v i t y ’ d a t a .  Contour 
i n t e r v a l  is 2 m i l l i g a l s  (from Mabey, 1 9 7 8 ) .  hi 
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e x t e n t  t h a n  t h e  i n f e r r e d  caldera complex is n o t  
i n c o n s i s t e n t  w i t h  t h e  g r a v i t y  data. 

Although t h e  Rexburq g r a v i t y  l o w  appea r s  i n  l a r g e  
p a r t  t o  r e f l e c t  f i l l  w i t h i n  t h e  Rexburg caldera 
coinplex, a p r e c i s e  q u a n t i t a t i v e  i n t e r p r e t a t i o n  of 
t h e  anomaly is n o t  j u s t i f i e d .  The ampl i tude  of t h e  
g r a v i t y  l o w  cannot  be a c c u r a t e l y  determined because 
o f  u n c e r t a i n t i e s  i n  i s o l a t i n g  t h e  anomaly from t h e  
more r e g i o n a l  h igh  associated w i t h  t h e  eastern 
Snake River  P l a i n .  No approximation of t h e  
r e g i o n a l  g r a v i t y  anomaly ove r  t h e  Snake River  P l a i n  
can be computed by assuming t h a t  a l inear  rela- 
t i o n s h i p  e x i s t s  between t h e  g r a v i t y  anomaly and 
topography (Mabey, 1966) . However, i n  t h e  
n o r t h e a s t  p a r t  of t h e  Snake River  P l a i n ,  t h e  area 
o v e r  which t h e  e l e v a t i o n s  are averaged s t r o n g l y  
affects  t h e  r e g i o n a l  determined and t h u s  t h e  ampli- 
t u d e  o f  t h e  coinputed res idua l .  Even i f  t h e  local 
l o w  could  be isolated from t h e  r e g i o n a l  h igh ,  the  
fill and t h e  e n c l o s i n g  rock cannot  be a c c u r a t e l y  
estimated. A l s o  t h e  p o s s i b i l i t y  of a s i g n i f i c a n t  
c o n t r i b u t i o n  t o  t h e  g r a v i t y  anomaly by an 
under ly ing  i n t r u s i v e  body cannot  be d iscounted .  
The residual ampl i tude  o f  g r a v i t y  is estimated to  
be about 20 mgals. The average  d e n s i t y  c o n t r a s t  
between t h e  f i l l  and t h e  e n c l o s i n g  rock is l i k e l y  
t o  be between 0.2 and 0.5 g p e r  cm3. A 20-mgal 
anomaly could be produced by a t h i c k n e s s  of 1 to  
2.5 km of rocks having t h i s  d e n s i t y  c o n t r a s t .  

Green Canyon (P incock)  H o t  Spr ing  (5N-43E-6bcalS) l i e s  on 
t h e  caldera margin ( f igu re  77) .  The q u a r t z  chemical  geo- 
thermometer (TI ,  basic data table 2) g i v e s  a n  estimate t h a t  
thermal water f eed ing  the Green Canyon H o t  Sp r ings  may o n l y  
have been as  ho t  as  72OC. 

JEFFERSON COUNTY 

Only one thermal  water occurrence  is known i n  J e f f e r s o n  
County ( f i g u r e  75) Heise H o t  Sp r ings  (4N-40E-25ddalS), a n  
e s t a b l i s h e d  popular  resort area located n e a r  t h e  South Fork 
of t h e  Snake River  nea r  t h e  edge o f  t h e  Snake River  P l a i n ,  
is i n  t h e  extreme s o u t h e a s t e r n  p a r t  o f ' t h e  county.  Su r face  
temperature is 49OC. The q u a r t z  chemical geothermometer 
g i v e s  a n  estimate of a subsu r face  tempera ture  o f  79OC. T h i s  
s p r i n g  d e p o s i t s  f r e e  s u l f u r  and t r a v e r t i n e  and has  a 
d i s t i n c t  s u l f u r  odor. I t  issues from Tertiary s i l i c i c  
v o l c a n i c  rocks a long  a northwest- t rending f a u l t .  Heise l i es  
w i t h i n  and n e a r  t h e  s o u t h e r n  margin o f  t h e  Rexburg caldera 
on a l a r g e  g r a v i t y  high. 

Mabey (1978) r e p o r t s :  

hd 
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The m o s t  prominent loca l  g r a v i t y  and magnetic ano- 
malies are h i g h s  w i t h i n  t h e  Rexburg caldera complex 
i n  t h e  area of Heise H o t  Sp r ings  ( f i g u r e  77.)  
Although t h e  crests o f  the anomalies  are coin- 
c i d e n t ,  t h e  e x t e n t  o f  t h e  anomalies are d i f f e r e n t  
and t h e y  cannot  r e f l e c t  e n t i r e l y  t h e  same mass. 
Mesozoic sed imentary  rocks o v e r l a i n  by P l iocene  
r h y o l i t e  flows and welded t u f f s  are exposed i n  t h e  
area of  t h e  anomalies. Rhyo l i t e  d i k e s  are l o c a l l y  
abundant.  The northwest- t rending Heise f a u l t  
(Prostka and Hackman, 1 9 7 4 ) ,  which forms a 
southwes t - fac ing  scarp l o c a l l y  300 m h igh ,  is 
p a r a l l e l  t o  and nea r  t he  crest o f  t h e  anomalies.  
The c o r r e l a t i o n  between t h e  g r a v i t y  h igh  and 
outcropping  Mesozoic sedimentary rock s u g g e s t s  t h a t  
t h e  g r a v i t y  anomaly r e f l e c t s  i n  l a r g e  p a r t  a struc- 
t u r a l  h igh  e l e v a t i n g  t h e  more dense  p r e - T e r t i a r y  
r o c k s  . The shape and e x t e n t  of t he  magnetic 
anomaly, t h e  abundant r h y o l i t e  d i k e s  i n  t h e  area, 
and t h e  i n d i c a t i o n  by t h e  magnetic g r a d i e n t s  t h a t  
t h e  source 1 s below t h e  surface a l l  sugges t  t h a t  
a major p a r t  f t h e  magne ic h igh  is produced by a 
l a r g e  bur ied  i n t r u s i v e  ody. Some features of t h e  
magnet ic  anomaly r e f l e c t  t h e  near -sur face  v o l c a n i c  
rocks. 

h.) 

i Heise H o t  Sp d the  w a r m  s p r i n g s  t o  the  
nor thwes t  occur a long  t h e  crest of t h e  g r a v i t y  and 

I magnet ic  h ighs .  The s p r i n g s  are i n  a s t r u c t u r a l l y  
I complex area where nor thwes t - t rending  f a u l t s ,  prob- 

a b l y  related t o  t h e  B a s i n  and Range s t r u c t u r e  of 
Swan and Grand v a l l e y s ,  displace a s t ruc tura l  h igh  i 

l 
o v e r  t h e  i n f e r r e d  t r u s i v e  body. Although t h e  
Heise f a u l t  forms prominent southwest-facing 
s c a r p  and t h e  p r e s e  of t h e  Snake River a g a i n s t  
t h i s  s c a r p  at tests to  recent movement o f  t h e  f a u l t ,  

1 
I 
I '  
, 

t abou t  5 k 

% P r o s t k a  and Hackman (1974). The anomalies appear  
t o  ref lect  a zone i n  which bo th  t h e  d e n s i t y  and 
magne t i za t ion  of t h e  under ly ing  rocks are lower 
t h a n  those .o f  t h e  e n c l o s i n g  rocks .  : s J  
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Pincock H o t  Sp r ing ,  on t h e  east  edge o f  t h e  Rexburg 
caldera, l ies  midway betwen two f l i g h t  l i n e s  about  
9 k m  a p a r t  on t h e  r e g i o n a l  map ( f i g u r e  7 8 ) .  Along 
b o t h  f l i g h t  l i n e s  a magnetic h igh  w a s  -measured 
o p p o s i t e  t h e  h o t  s p r i n g .  Although e x i s t i n g  data 
are n o t  adequate  t o  d e f i n e  t h i s  anomaly, t h e  d a t a  
s u g g e s t  a magnet ic  h igh  i n  t h e  area o f  Pincock H o t  
Spr ing .  

A p r o f i l e  ( f i g u r e  79)  normal t o  t h e  t r e n d  of t h e  
g r a v i t y  h igh  shows a s e c t i o n  t h a t  would produce t h e  
major f e a t u r e s  o f  t h e  g r a v i t y  and magnet ic  f i e l d s  . 
i n  t h e  v i c i n i t y  of  Heise H o t  Sp r ings .  The g r a v i t y  
anomaly is a t t r i b u t e d  to  a h igh  on t h e  s u r f a c e  o f  
t h e  pre-Cenozoic rocks a t  Heise H o t  Sp r ings  and to  
a n  area o f  t h i c k e r  Cenozoic r o c k s  under t h e  v a l l e y  
o f  t h e  Snake River  to  t h e  southwest .  The' depres-  
s i o n  c o n t a i n i n g  t h e  t h i c k e r  Cenozoic rocks  is 
p a r a l l e l  t o  and w i t h i n  a northwestward p r o j e c t i o n  
o f  t h e  Swan-Grand V a l l e y  t r e n d  i n t o  t h e  Rexburg 
caldera complex. The magnetic anomaly has t w o  
major components: a local h igh  a t  Heise H o t  
S p r i n g s  superimposed on broader, more deep ly  bur ied  
source. Both components probably  r e f l e c t  a l a r g e  
body o f  i n t r u s i v e  rock  wi th  t h e  apex n e a r  Heise H o t  
Sp r ings .  The i n t r u s i v e  mass, which may be t h e  same 
age  as  the  r h y o l i t e  d ikes ,  l i e s  w i t h i n  t h e  Rexburg 
c a l d e r a  complex - where t h e  Swan-Grand V a l l e y  t r e n d  
i n t e r s e c t s  t h e  caldera. Magnetic anomalies  
s u g g e s t i n g  a similar i n t r u s i v e  body occur e lsewhere  
a long  t h e  s o u t h e a s t e r n  margin o f  t h e  Snake River  
P l a i n ,  where *major Basin and Range s t r u c t u r e s  
i n t e r s e c t  t h e  p l a i n  (Mabey, i n  p r e s s ) .  Along t h e  
n o r t h e a s t e r n  p a r t  o f  t h e  p r o f i l e ,  t h e  magnet ic  
anomaly a p p e a r s  t o  reflect  bo th  Cenozoic v o l c a n i c  
rock and the  under ly ing  i n t r u s i v e  body. 

SOUTHERN FREMONT COUNTY 

thermal  s p r i n g  - i n  sou the rn  Fremont County r e f e r r e d  
t o  s h t o n  W a r m  S p r i n g s  (9N-42E-23daclS) is  located out-  
side the  Rexburg caldera. 'boundaries  n e a r  7 t h e  community' of 
Ashton ( f i g u r e  - 5 1 ) .  It s e e p s  i n t o  a nearby c r e e k  a t  4 1 0 C .  
S i l ica  c o n t e n t  is q u i t e  h igh ,  i n d i c a t i n g  supe rhea ted  water 
could be o b t a i n e d  he re .  The Na-K-Ca chemical  geothermometer 
i n d i c a t e s  t h a t  a maximum subsu r face  tempera ture  o f  91OC may 
be ob ta ined .  Ashton W a r m  Spr ings  is  close enough t o  Ashton 
t o  r e p r e s e n t  a s i g n i f i c a n t  energy  s o u r c e  f o r  l o w  tempera ture  
space  h e a t i n g ,  and u s e s  up to l o w  . t empera ture  b lanching  
( f i g u r e  4 )  might  be p o s s i b l e  i f  i nc reased  flow rates and 
t empera tu res  could  be found through d e e p  d r i l l i n g .  
Geophysical  and g e o l o g i c a l  s t u d i e s  t o  de termine  s t r u c t u r e  
should  be pursued b e f o r e  any d r i l l i n g  i n  t h e  area b e g i n s  to  
best  s i t e  a t a r g e t  p r i o r  to any contemplated deep  ho le s .  

b 
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FIGURE 79 .  Magnetic and gravity p r o f i l e s  and i n t e r p r e t e d  
s e c t i o n  across t h e  anomalies  a t  Heise H o t  
Springs  (from Mabey, 1 9 7 8 ) .  
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Seventeen t h e r m a l  w e l l s  ranging  from 22 t o  5loC e x i s t  i n  
I s o u t h e r n  Fremont County i n  and around the c i t y  of  Newdale 

( 1 0  k m  s o u t h e a s t  of S t .  Anthony). Th i s  thermal  anomaly 
seems to be related t o  t h e  Rexburg caldera p r e v i o u s l y  d i s -  
cussed i n  t h e  s e c t i o n s  on Madison and Jefferson coun t i e s .  
F u r t h e r  work i n  t h i s  area might be oriented toward deter- 
mining i f  thermal water could p o s s i b l y  extend f u r t h e r  t o  t h e  
nor thwes t ,  toward S t .  Anthony. 

CLARK COUNTY 

Three thermal s p r i n g  areas are known i n  C l a r k  County 
( f i g u r e  80 ) .  Liddy H o t  Sp r ings  (lON-33E-35ccclS) is located 
n e a r  where t h e  mounta in  f r o n t  meets t h e  n o r t h e r n  margin of  
t h e  e a s t e r n  Snake River  P la in .  Liddy is located on an 
a c t i v e  f a u l t  and is used p r e s e n t l y  f o r  phosphate  f e r t i l i z e r  
p r o c e s s i n g  and i n  a domestic l aundry  room. I t  was former ly  
used a t  t h e  Liddy H o t  Sp r ings  na ta tor ium,  which has  been 
closed f o r  s e v e r a l  yea r s .  Discharge is nea r  a r i d g e c r e s t  
s e v e r a l  t e n s  of  meters above t h e  Snake River P l a i n .  It  is 
one o f  t h e  t w o  r i d g e t o p  d i s c h a r g e s  known i n  Idaho. A w e l l  
h a s  been d r i l l e d  n e a r  t h e  s p r i n g  s i t e  and the  owner reports 
t h a t  water shot to  t h e  t o p  of t h e  1 2  m d r i l l i n g  m a s t ,  so t h e  
w e l l  a p p a r e n t l y  is under  some degree  of shu t - in  p re s su re .  
S u r f a c e  tempera ture  is 51OC. B e s t  estimated subsu r f  ace 
temperature is 54OC by t h e  chalcedony chemical 
geothermometer. The Na-K-Ca chemical geothermometer g i v e s  
a n  estimate of  65OC as t h e  probable  h i g h e s t  t empera ture  t h a t  
might  be obtained from t h e  w e l l .  

Big Spr ings  (13N-32E-15bcblS) is l o c a t e d  on W a r m  
Spr ings  Creek, a t r i b u t a r y  t o  Medicine Lodge Creek i n  t h e  
Beaverhead Mountain Range. I t  is 23OC and is n o t  used. I t  
d i s c h a r g e s  140 l/min. N o  chemical a n a l y s i s  is a v a i l a b l e .  

Warm Sp-rings (llN-32E-25aaclS) is 2 9 0 ~ ~  a r g i n g  3400 
l/m and is c u r r e n t l y  used for s t o c k  water. lcedony and 
Na-K-Ca chemical  geothermorneters g i v e  an  es t  of subsur-  
face tempera tures  of 25 and 23*C, 4 and 6OC, r e s p e c t i v e l y ,  
below surface tempera tures .  The q u a r t z  chemical geo the r -  
mometer g i v e s  a n  estimated subsu r face  tempera ture  o f  51OC. 

y thermal  areas a p p a r e n t l y  l i e  on t h e  same 
thermal  w a  t r u c t u r e  or i s s u e  from deep  rocks  similar to 
those found. t h e  s o u t h  side of t he  Snake v e r  P l a i n ,  
judging from t h e  t r a v e r t i n e  d e p o s i t s  found i both areas 
( f i g u r e  70) .  Cla rk  County is t h e  o n l y  area n o r t h  of t h e  
Snake River  P l a i n  where t r a v e r t i n e  d e p o s i t s  of l a r g e  areal  
e x t e n t  are known, Commercial qua r ry ing  o p e r a t i o n s  f o r  onyx 
occur here .  Water q u a l i t y  appea r s  t o  be good; d i s s o l v e d  
so l id s  are less than  500 mg/l. F lou r ide  c o n t e n t  a t  Liddy 
H o t  Sp r ings  is 6 mg/l; however, as  maximum s u b s u r f a c e  t e m -  
p e r a t u r e s  appear  t o  be n o t  g r e a t e r  t han  68%, l i m i t e d  use  
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could be made of t h e  thermal  water. Uses such a s  animal  
husbandry, greenhouse,  space  h e a t i n g ,  and hay and g r a i n  
d r y i n g  are sugges ted  i n  f i g u r e  4.  O the r  thermal  water might 
be d i scove red  i n  Clark  County i n  areas of obvious f a u l t i n g  
n e a r  t r a v e r t i n e  d e p o s i t s  provided e x t i n c t  s p r i n g s  have 
ceased f lowing caused by s e l f  s e a l i n g  from t r a v e r t i n e  depo- 
s i t i o n  i n  t h e  thermal  water condu i t s .  

(ud 

TETON COUNTY 

Only one thermal  s p r i n g  (13N-45E-7baalS) is known i n  
Teton County ( f i g u r e  81 ) .  I t  is located east  of  V i c t o r  n e a r  

I t  is 20% a t  t h e  s u r f a c e .  Chemical  a n a l y s i s  is n o t  
a v a i l a b l e ,  so s p e c u l a t i o n  on t h e  s u b s u r f a c e  tempera ture  can- 
n o t  be made. I t  d i s c h a r g e s  950 l /min and is used for  
swimming. Th i s  s p r i n g  is located n e a r  a t h r u s t  f a u l t  i n  
Triassic marine sed imentary  rocks  n e a r  t h e  nose of an  
a n t i c l i n e  . 

A thermal  w e l l  (7N-43E-36aacl), 353 m deep,  has  been 
reported i n  nor thwes tern  Teton County. The reported s u r f a c e  
temperature is 49oC. The w e l l  was n o t  f i e l d  checked, b u t  t h e  
w e l l  l o c a t i o n  seems to  " f i t "  t h e  suspec ted  c u r v i l i n e a r  zone 
o u t l i n e d  on f i g u r e  9.  

* 

\ t h e  wes tern  f l a n k  of t h e  Big Hole range  i n  t h e  Teton Basin. 

c 
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FIGURE 81. Index  map of Teton  County showing l o c a t i o n s  of 
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SUMMARY 

BASIN AND RANGE 
CENTRAL ROCKY MOUNTAIN PROVINCE 

SOUTHEASTERN IDAHO 

Table 6 shows towns i n  s o u t h e a s t e r n  Idaho t h a t  are n e a r  
thermal  water. These towns probably  cou ld  be hea ted  by 
geothermal  water i f  s u f f i c i e n t  f low rates and t empera tu res  
c o u l d  be o b t a i n e d  by d r i l l i n g .  School d i s t r i c t s  cou ld  
perhaps lower h e a t i n g  costs by deve lop ing  geothermal  
h e a t i n g .  N e w  schools or other p u b l i c  b u i l d i n g s  planned 
c o u l d  be b u i l t  hear the rma l  water l o c a t i o n s .  I n  c e r t a i n  
places, as a t  P res ton ,  Malad, and Soda S p r i n g s ,  CaC03 
d e p o s i t i o n  and h i g h  d i s s o l v e d  sol ids  may lead to  s c a l i n g  and 
disposal problems. I n  o t h e r  areas, heat d i s s i p a t i o n  and 
o b j e c t i o n a b l e  g a s s e s  may pose envi ronmenta l  problems. Areas 
n e a r  towns i n  s o u t h e a s t e r n  Idaho could be e v a l u a t e d  wi thou t  
l a r g e  cap i ta l  o u t l a y s  for e x p l o r a t i o n  as t h e  t a r g e t  areas 
are l i m i t e d  i n  s i z e ,  

Pocatello, due t o  its l a r g e  p o p u l a t i o n  and i n d u s t r i a l  
base, shows t h e  most promise o f  t h e  l a r g e s t  impact upon con- 
v e n t i o n a l  ene rgy  supply  s a v i n g s  by c o n v e r t i n g  to  geothermal  
energy;  t h e  potential  in t h i s  area should  be s t u d i e d  f i r s t .  
G r a v i t y ,  magnet ic ,  seismic r e f r a c t i o n  or r e s i s t i v i t y  s t u d i e s  
s h o u l d  be able t o  p i n p o i n t  c o n t r o l l i n g  s t r u c t u r e  and the rma l  
water occur rence  i n  a l i m i t e d  area n e a r  Tyhee, n o r t h  of 
Pocatello. Pump tests on e x i s t i n g  w e l l s  shou ld  be conducted 
t o  de te rmine  a q u i f e r  characterist ics.  

P r e s t o n  may show promise o f  power g e n e r a t i o n .  I f  s u c h  
is t h e  case, c a s c a d i n g  uses could be made of the rma l  water 
e f f l u e n t  from the power p l a n t .  These u s e s  range from steam 
e lec t r ic  g e n e r a t i o n  t o  fish farming (see f i g u r e  4 )  . 

Malad, Soda S p r i n g s ,  Lava H o t  S p r i n g s ,  Rexburg, and 
Ashton r e p r e s e n t  t o w n s  where a n  economi assessment  o f  
geothermal  resources f o r  space h e a t i n g  u s i n e s s  estab- 
l i s h m e n t s  and s u b d i v i s i o n s  could be 
h a s  p o t e n t i a l  u s e  geothermal  h e a t  i n  foo 
p l a n t s ,  as w e 1  to  heat large b u i l d i n g s  a t  R 
O t h e r  areas may have p o t e n t i a l  and could see development as 
w e l l ,  b u t  assessment  might be a l i t t l e  more d i f f i c u l t  and 
costly.  The e n g i n e e r i n g  and economic E e a s i b i l i t y  o f  retro- 
f i t t i n g  t h e  abov Id also ommunities for s ace h e a t i n g  
be s t u d i e d .  

11s t o  t a p  t h e  geothermal  resource would have t o  be 
c a r e f u l l y  t a r g e t e d  t o  intersect thermal  water b e a r i n g  
structures which,  i n  most cases, appea r  to be f a u l t s .  bi 
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( 1978) TABLE 6 
CITIES AND TOWNS I N  SOUTHEAST IDAHO WITHIN 5 KM (3 M I )  OF A 20% OR HIGHER THERMAL SPRING OR WELL 

SPr i ng "Best , .  or Estlmafed 
We1 I Subsurface 

Surface Temperature OC Tota I Present 

Town County Location tu re  % Na-K-Ca Chalcedony Sollds Use Popu I a t  ion Owner Remarks 
Tempera- Min. Max. D I sso I ved Water Surf ace 

Alblon Cass l a  11s-25E-llccal 60 

Ammon Bonnevl 1 l e  3N-39E-30adcl 20 

Ashton Fremont 9S-42E-23da b l  S 4 1 

Lava Hot Bannock 9S-38E-21ddalS 45 

Ma I ad One 1 da 14S-ME-27cdalS 25 

Spr I ngs 

, McCamnon Bannock 9S-36E-3cdbl 20 
P 
4 Newdale ' Fremont 7N-41E-35cddl 32 
h, 
I 

Pocatel lo Bannock 5S-34E-26dabll 41 

Preston Frank1 I n  15S-39E-17bcdl 84 

Rexburg Mad I son 5N-40E-36dd bl  26 

Soda Carlbou 9S-41E-12addlS 28 
Sprlngs 

V l c t o r  Teton 3N-45E-7a bb 1 20 

Weston Frank I I n 16S-38E-24acdl 23 

81 

- 
91 

50 

29 

- 
84 

47 

125 

- 
30 

-- 
84' 

. 89**** 372 

116 204 

8P** 960 

I GI*** -- 
- -- 
93 377 

62 718 

250** 9,830 

54 3,207 

I I 

92 566 

I rr lgat I on 243 - 
Domestic 3,360 Pr lvate 

Unused 1,181 Pr lvate 

Natator I um 512 Stafe of 
balneologlcal Idaho . 
baths 
Unused 1,040 Pr ivate 

Domestlc 619 Pr ivate 

i r r lga t lon  285 c i t y  

Dornestlc d, 42,565 Pr 1 vate 
l r r l g a t l o n  

3,284.' Pr lvate Unused 

9,761 Pr ivate I r r iga t ion  

Tour I sm 3,487 Clty 

. ,  

Pr i vate 254 R i v a t e  
sw lml ng 
l r r iga t lon  229 Prlvate 

-- 
No chemlcal anal- 
yses avai lable. 

Thermal spring 
Just north of 
town. 

Recreational 
area. 

Spring I n  traver- 
t l n e  bowl near 
f alrgrounds. 
No chemical anal- 
yses avai lable. 

Severat wells i n  
v i c i n i t y  of New- 
dale. 

Severa I we I I s  
allgned In  a NE 
direction. 

Geothermometers 
d l f f l c u l t  t o  in- 
terpret. 

No chemical anal- 
yses aval lable, 
not f i e l d  checked. 

Really a well 
d r l l  led near a 
former sprlng. 
No chemlcal anal- 
yses avai lable. 

Well 3 km SE of  
Weston. 

*See f l r s t  footnote of Table 4. 
*Waximum temperature Is from Na-K-Ca chemical geothermometer, mlnlmum temperature Is from quartz chernlcal geothermometer. 

***Maximum temperature Is  from quartz chemical geothermometer, mlnlmum temperature Is from the chalcedony chemical geothermameter. 
****Maximum temperature Is from Na-K-Ca chemlca I geothermorneter, mlnimum temperature 1s from the chalcedony chemlcal geothermometer. 
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CONCLUSIONS AND RECOMMENDATIONS 

I t  has  become appa ren t  t h a t  much o f  t h e  thermal  water 
d i scha rged  through w e l l s  and s p r i n g s  is probably of l o w  t e m -  
p e r a t u r e  (< lOO°C) .  Much o f  it d i s c h a r g e s  n e a r  small towns 
and c i t ies  throughout  sou the rn  Idaho where it could 
r easonab ly  be used f o r  space hea t ing .  F igure  8 2  shows 
l o c a t i o n s  of towns and c i t ies  i n  Idaho w i t h i n  5 km o f  a 
thermal  water d i scha rge .  I n  these areas, and to  some e x t e n t  
i n  f a v o r a b l e  r u r a l  areas, t h e  federal 1978 Energy Tax A c t  
h a s  provided s i g n i f i c a n t  i n c e n t i v e s  f o r  p r i v a t e  development. 
These c i t i es  and towns nea r  thermal  water d i s c h a r g e s  
r e p r e s e n t  approximately 30 p e r c e n t  of Idaho 's  p r e s e n t  
p o p u l a t i o n  . 

Prior to  t h e  developme of any geothermal  resource, t h e  
p r o s p e c t i v e  deve loper /user  should be sure there is a neces- 
s a r y  amount of water appropr i a t ed  and a d r i l l i n g  permit 
secu red  from t h e  IDWR. The subsu r face  ownership should  be 
checked f o r  ownership of  t h e  minera l  r i g h t s .  I f  n o t ,  t h e  
deve loper /user  w i l l  need t o  secure a geothermal  lease from 
t h e  a p p r o p r i a t e  p a r t y  or agency. 

A s  found i n 4  t h e  statewide s tudy  done f o r  t h i s  r e p o r t ,  
most o f  t h e  thermal  water is associated wi th  known f a u l t s  or 
l i n e a r  f e a t u r e s  thought  t o  represent some type  of rock 
f r a c t u r e .  Even t h e  three main thermal  a q u i f e r s  p r e s e n t l y  

V i e w ,  Blue Gulch-Artesian C i t y ,  and Nampa-Caldwell areas may 
u l t i m a t e l y  be f e d  through deep-seated r e g i o n a l  f r a c t u r e s .  
Recharge to t h e  f r a c t u r e  c o n t r o l l e d  systems could be 
anywhere a long  t h e i r  l e n g t h  and i n t e r b a s i n  groundwater 
t r a n s f e r  may be associated wi th  t h o s e  t h a t  are r e g i o n a l  i n  
l eng th .  More and perhaps  hot ter  water might be d i scove red  
by  e x p l o r a t i o n  a long  f a u l t s  and f r a c t u r e s  throughout  t h e  , 

Snake River  P l a i n  reg ion .  ( D r i l l  holes would have t o  be 
t a r g e t e d  c a r e f u l l y  to intersect t h e  water b e a r i n g  s t r u c t u r e  
a t  predetermined depth .  Detailed knowledge of  t h e  d i p ,  
s t r i k e ,  and throw of  f a u l t s  would be needed t o  s i t e  t h e  
d r i l l  ho les . )  R e f l e c t i v e  seismic p r o f i l i n g  and deep 
electrical  r e s i s t i v i t y  methods appear  t o  be t h e  b e s t  methods 
o f  d e l i n e a t i n g  fractures c o n t a i n i n g  thermal  water i n  much of 
t h e  wes tern  Snake River  P l a i n  reg ion .  A s y s t e m a t i c  program 
for seismic and r e s i s t i v i t y  p r o f i l i n g  should be i n i t i a t e d  i n  
t h e  Western Snake River  P l a i n  r e g i o n  and i n  areas of  heavy 
popu la t ion  d e n s i t y  i n  e a s t e r n  Idaho, such as  Pocatello, Twin 
Fa l l s ,  and Idaho Fa l l s ,  t o  map fracture p a t t e r n s ,  provided 
g e o l o g i c  c o n d i t i o n s  are conducive t o  seismic t echn iques  i n  
t h e s e  areas. 

known to  have thermal  water are widespread--Bruneau-Grand /- 

- 
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I n  t h e  Western Gnake River  P l a i n  r eg ion ,  t h e  f a u l t s  and 
l i n e a r  features associated w i t h  thermal water appear  t o  be 
r e g i o n a l  i n  c h a r a c t e r ,  some s t r e t c h i n g  t h e  l e n g t h  and 
breadth  of  t h e  p l a i n .  I n  t h e  Western Snake River  P l a i n ,  a 
s y s t e m a t i c  seismic r e f l e c t i o n  p r o f i l i n g  program shou ld  be 
i n i t i a t e d  to  cover  most of t h e  p l a i n  proper  where g e o l o g i c  
c o n d i t i o n s  are f a v o r a b l e  t o  seismic r e f l e c t i o n  techniques .  
T h i s  could be i n  t h e  Nampa-Caldwell-Boise r e g i o n  and be 
extended i n t o  o t h e r  areas la te r  on. The seismic p r o f i l i n g  
could be fol lowed by r e s i s t i v i t y  su rveys  of  f a u l t e d  and 
f r a c t u r e d  areas d iscovered  by t h e  seismic p r o f i l i n g .  T h i s  
would provide  infbrmat ion  on deep water movement, recharge ,  
and d i s c h a r g e  areas. I t  would l e a v e  wel l -def ined t a r g e t  
areas for  l a r g e - s c a l e  energy u s e r s  to  e x p l o r e  i n  g r e a t e r  

The small towns and c i t i e s  o u t s i d e  t h e  Western Snake 

i 
i ,u 

i 
~ 

i depth. 

4 River  P l a i n  could be assessed a t  r e l a t i v e l y  small cost as 
su rveys  could be concen t r a t ed  i n  smaller areas. 

The preceding  three r e g i o n a l  summaries g i v e  s p e c i f i c  
c o n c l u s i o n s  r ega rd ing  towns t h a t  could r e c e i v e  t h e  m o s t  
s i g n i f i c a n t  and t h e  g r e a t e s t  b e n e f i t s  from f u r t h e r  s tudy .  
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BASIC DATA TABLE 1 

CHEMICAL ANALYSES OF THERMAL WATER FROM SELECTED SPRINGS AND WELLS I N  IDAHO 
( C h e m i c a l  c o n s t i t u t e n t s  i n  m i l l i g r a m s  per l i t e r )  

I 
h, 
0 
td 
I 

Ada County 

L I L L I E  OOLLIAS WELL 
I N  I E  1 0 2 1  8/12/76 25 146. 0. 31 22.0 5.80 48 2.60 149. 0.0 33.00 0.02 17.0 0.70 1-00 0.0 

NICHOLSON WELL 
I N  I E  250EA1 8/ 2/76 25 162. 0. 38 17.0 2.60 M 2.30 119. 0.0 15.00 0.01 6.8 0.40 0.76 0.0 

AGRI-WN WELL I 4  
I N  I E  36AADI O/ O/ 0 22 0. 0. 46 377.0 105.00 444 124.00 0. 0.0 528.00 0.0 291.0 0.27 0.0 0.0 

IDU UND NCl BEEF 
I N  2E 6 W l  5/ 6/54 25 123. 0. 29 14.0 2.90 49 2.10 134. 0.0 22.00 0.0 16.0 1.10 0.0 0.0 

TOH BEVINS YELL 
ZN I E  2zWBl O/ O/ 0 31 0. 0. it5 224.0 6.10 889 99.00 5992. 0.0 1013.00 0.0 227.0 1.60 0.0 0.0 

GEORGE w.l I TMORE 
WELL 
2N 1E 24DADl O/ O/ 0 27 0. -0. 30 377.0 44.00 841 99.00 6784. 0.0 I383.00 0.0 390.0 0.56 0.0 0.0 

WARREN TOZER WiLL 
ZN 3E IOBCBI 8/ 3/76 

ST. TRANS. OEPT. 
WELL 

2N 3E 28CACI 8/ 3/76 

FEW K o o l  WELL 
3 N  ZE XBDl 8/10/77 

BEARD WELL 
3 N  ZE IlABCI 10/21/77 

mMu( WRINGS 
WATER DIST 
3N 2E 12Cwl 5/31/72 

OLD PENITENTIARY WELL # I  
3N ZE l3AcBl 11/ 6/76 

BOlSt WATER 
cow. Y L L  

DENNIS FLAKE WELL 

3N 2€ 36ABCI 7/29/77 

4N I E  240cCl 8/ 9/77 

CARL RUSH WELL 
4N ZE 4WCl 8/ 9/77 

EDWARDS GREENHOUSE 
WELL 

I N  2E 29Mx)I 5/31/72 

20 144. 0. 32 17.0 

22 297. 0. 44 23.0 

49 0. 76. 39 3.0 

76 0. 568. 80 5.5 

75 122. 727. 78 2.0 

59 266. 2649. 42 1.6 

21 0. 0. 23 19.0 

27 310. 95. 60 22.0 

29 0. 0. 27, M.0 

47 364. 0. 46 4.5 

4.20 

4.90 

0.10 

0.0 

0.0 

0.01 

0.80 

2.10 

3.10 

0.30 

I4 1.10 77. 

19 1.60 119. 

720 0.60 89. 

89 1.40 120. 

75 1.30 141. 

77 0.78 100. 

22 1.10 97. 

42 5.40 200. 

30 1.20 150. 

55 2.40 145. 

0.0 16.00 

0.0 7.60 

15.00 25.00 

19.00 21.00 

4.00 23.00 

20.00 0.0 

0.0 14.00 

0.0 3.10 

0.0 36.00 

2.00 21.00 

0.01 

0.05 

0.0 

0.01 

0.01 

0.32 

0.0 

0.12 

0.0 

0.02 

7.3 0.30 1.30 0.0 

4.6 0.30 2.00 0.0 

7.3 3.10 0.0 0.0 

3.1 17.00 0.02 0.0 

9.3 24.00 0.08 0.0 

8.9 18.00 0.0 0.05 

5.9 0.50 0.28 0.0 

2.6 0.60 0.0 0.0 

3.9 2.00 0.0 0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.09 

0.0 

0.50 

0.03 

0.11 

0.02 

542 0.1 

287 7.9 

248 7.8 

299 8.3 

257 8.1 

294 7.6 

193 7.9 

232 7.4 

320 9.0 

420 8.5 

386 7.3 

402 8.7 

204 7.3 

SI0 7.6 

290 7.3 

4.4 10.00 0.06 0.0 0.0 SI1 7.1 

234 79. 0. 122. 56.0 2.4 -0.198 

171 53. 0. 98. 53.8 1.8 -2.209 

1915 1372. 1372. 0. 38.7 5.2 44.406 

201 47. 

5431 584. 

6500 1122. 

IS1 60. 

165 78. 

8% 8. 

295 14. 

286 5. 

217 4. 

134 51. 

236 64. 

210 98. 

216 12. 

0. 110. 

0. 4910. 

0. 5559. 

0. 63. 

0. 98. 

0. 98. 

0. 0 0 .  

0. 122. 

0. 115. 

0. 79. 

0. 164. 

0. 123. 

0. 122. 

68.3 3.1 

73.1 16.0 

59.4 10.9 

33.3 0.8 

34.2 0.9 

99.4111.5 

92.6 10.5 

96.1 14.6 

97.1 16.7 

47.9 1.3 

56.5 2.3 

39.7 1.3 

88.5 6.8 

-1.900 

-40.813 

-42.094 

-0.592 

0.883 

83.400 

1.851 

-13.543 

-1.219 

-3.582 

-3.507 

-2.235 

-13.927 

I2 

12 

12 

9 

I2 

12 

I2 

12 

IO 

10 

3 

10 

12 

10 

10 

S 

c 6' 



I 
w 
, o  

W 
I 

snmon VALLEY WELL 
5N 1E 2 5 a 1  8/ 8/77 28 92. 1703. 38 38.0 4.30 28 3.60 150. 0.0 54.00 0.0 4-1 1-80 0.0 0.0 0.04 340 8.6 245 112. 0. 123. 34.2 1.1 -3.744 10 

5N 1E %0(1)1 a/ 9/77 29 210. 3406. 32 22.0 1.90 37 3.50 110. 0.0 47.00 0.0 4.8 5-50 0.0 0.0 0.00 n 9 9  7.9 205 63. 0. 90. 54.5 2.0 -3.943 10 

5N 1E 35ACAI 5/51/72 40 3. 33 4.3 0.0 49 3.20 112. 1.00 23-00 0.05 4.9 11-00 0.05, Oso 0.O 285 7.5 184 11. 0. ' 93. 87.8 6.5 -11.722 3 

BEN STADLER WELL 

JULIUS JEKER MLL  

JERRY OAV I S 
WELL I1 

CLATER FOHSGREN 
WELL 

IN in 7 m 1  8/12/76 21 180. 0. 45 52.0 20.00 50 6.80 171. 0.0 100.00 0.0 43.0 0.20 4.20 0.0 0.0 6% 8.0 405 212. 72. 140. 33.0 1.5 3.093 14 

(N I W  7 W 1  8/25/75 20 58. 0. 43 45.0 18.00 60 6.10 264. 0.0 110.00 0.0 n.0 0.30 0.0 0.0 0.0 643 7.4 439 186. 0. ?le. 40.2 1.9 -6.529 9 

IN l w  8DBAl lo/ 6/77 22 0, 3028. 35 70.0 8.80 46 4.70 110. 0.0 IsO.60 0.04 55.0 0.20 1-20 0.0 0.07 610 7.5 405 211. 121. 90. 31.6 1.4 1.3% 10 

1N 1 W  150M1 8/12/76 73 165. 0. 47 P.0 7.00 39 4.90 130. 0.0 37.00 0.01 15.0 0.30 1-20 0.0 0.0 331 8.1 235 79. 0. 107. 50.0 1.9 0,231) 12 

IRVlN BOEHLKE WELL 

SHANE WES WELL 

TERRY TLUCEK 

.O 56.00 591 99.00 6589. 0.0 970.00 0.0 YIO.0 0.23 0.0 0.0 0.0 270 7.4 5762 1301. 0. 5400. 47.4 7.1 -43.501 I2 

32 89.0 20.00 58 2.70 310. 0.0 140.00 0.0 a5.0 0.30 3-10 0.0 0.07 808 7.0 523 504. 50. 254. 29.1 1.4 -0.772 12 

4.0 8.10 25 9.30 237. 0.0 16.00 0.0 4.2 0.50 0.0 0.0 0.0 360 7.9 275 118. 0. 194. 29.5 1.0 -8.588 9 
LtTHA FISHER Y L L  

.O 6.90 48 4.70 133. 0.0 41.00 0.01 15.0 0.50 1.40 0.0 .O 346 8.2 241 68. 0. 109. 58.4 2.5 -0.253 12 

1s 1 W  36-1 e/ 4/76 2J 168. 0. 32 19.0 5.70 54 4.60 114. 0.0 62.00 0.01 20.0 0.50 5-20 0.0 0.0 386 8.1 257 71. 0. 93. 60.5 2.8 0.149 12 

A d a m  County - 
TE LImS H S 

2E JJBCcIS 6/29/72 65 0. 114. 110 39.0 0.30 420 17.00 71. 0.0 660.00 0.05 150.0 6-80 0.57 0.0 0.0 502 7.6 I440 99. 40. 58. 88.4 18.4 2.584 3 

43 0. 151. 73 5.3 0.20 140 3.30 81. 9.00 190.00 0.03 Z.0  2.80 0.05 0.0 0.0 668 8.8 489 14. 0. 81. 94.3 16.2 -0.284 3 

65 0. 0 .  64 12.0 0.10 190 3.60 47. 9.00 3X.00 0.05 32.0 2.30 0.07 0.0 0.0 940 8.5 €66 SO. 0. 54. 92.2 15.0 -0.167 3 

STINKY w s 
2 1 ~  IE  AIS 10/19/77 30 0. u). 57 10.0 1.70 130 3.80 81. 1.00 PO.00 0.02 24.0 1.80 0.0 0.0 0.88 680 8.4 497 32. 0. 68. 88.5 10.0 -4.625 

WLOER (XEEK 
RESORT 
22N It 34DmlS 10/ 

STCIRKEY H S 
18N t W  544DBBlS 6/ 

3 17.0 0.0 50 0.40 46. 34.00 40.00 0.02 5.0 1.00 0.03 0.0 0.0 240 9.4 213 42. 0. 94. 71.7 3.3 1.831 10 

6 4.5 0.0 86 1.60 60. 6.00 150.00 0.03 14.0 0.90 0.05 0.0 0.0 502 8.6 548 I I .  0. 59. 93.4 11.2 -8.700 3 

2. CATER,ET.AL., I973 
4- YWNG NCl WlTEHEAD.1975A 
6- MITCHELL.1976A 
8. MITCHELL 197% 

12. USGS IRD FILE 
14- YUJffi.1977 

"DATA REFERDIE: 1 1  RoSS.1971 
3s YWNG IwD MITCHELL 1973 
5s Y W W  MU nnlTEt~Ed,19758 
7- MlTCHELL.19768 
9- SWMSON,1977 

11- TSCHANG ET.AL.,1974 
131 STM(ER.6WUBL ISHED, 1977 

IO- MITOIELL:UWUBLISHEO, 1978 

, . 



Basic Data Table 1 .  Chemical Analyses of Thermal Water from Selected Springs and Wells in Idaho (continued) 

Bannock County 
SHOAL SuWIVISI(*( E L L  

ROBERT BROWN WELL I1 

5s WE -A1 6/20/79 26 72. 378. 38 93.0 39.00 176 25.00 425. 0.0 156.00 0.0 228.0 2.70 6.90 0.0 0.0 0 0.0 973 392. 44. 348. 47.4 3.9 -2.248 10 

55 34E =AB1 7/27/72 41 177. 57. 20 70.0 25.00 150 2I.M) 478. 0.0 95-00 0.0 87.0 3-20 0.02 0.0 0.0 1170 7.7 706 277. 0. 392. 51.7 3.9 0.700 3 

95 36E 3CO8I 8/ 7/76 22 8. 0. 25 44.0 9.20 13 1.90 143. 0.0 13.00 0.0 24.0 0.10 0.0 0.0 0.0 349 7.2 200 148. 30. 117. 15.9 0.S 3.373' 9 
DEAN r n I S  YLL 

LAVA H S 
95 38E 2100AIS 8/15/72 45 0. 0. 32 120.0 32.00 170 59-00 942. 0.0 110.00 0.04 190.0 0.70 0.38 0.0 0.0 11579 6.6 960 431. 0. 444. 43.5 3.6 1.3tO 3 

W T A  H S 
12s 37E lzcCOlS 5/17/72 43 0. 1855. 29 43.0 15.00 23 9.10 214. 0.0 18.00 0.0 20.0 0.40 0.50 0.0 0.0 413 6.7 a60 169. 0. 175. 19;4 0.7 0.135 3 

Bear Lake County I -- 
h, 
0 
rp 
I 

PESCADERO W S 
11s 43E 36BDAlS 9/12/75 26 0. 38. 31 188.0 65.00 63 14.00 658. 0.0 225.00 0.0 83.0 1.80 0.14 0.01 0.26 169 6.4 994 736. 197. 539. 15.4 1.0 -0.229 IO 

BEAR LME H S 
155 44E 13CCAIS 5/ 9/72 48 0. 0. 35 210.0 55.00 180 61.00 256. 0.0 800.00 0.01 79.0 7.10 0.56 0.0 0.0 2039 6.6 1553 750. 540. 210. 32.1 2.9 1.937 3 

Bingham County 

YANDELL SPRINGS 
3s 37E 31DBBlS 8/18/77 32 0. 568. 22 150.0 35.00 22 7.20 240. 0.0 330.00 0.02 29.0 0.90 0.0 0.0 0.05 950 7.1 714 518. 321. 197. 8.3 0.4 -0.755 IO 

45 38E 28wOlS 8/18/77 34 0. IO 
ALKALI FLAT Y S 

0. 19 210.0 68.00 34 37.00 640. 0.0 340.00 0.03 17.0 0.90 0.0 0.0) 1-10 1529 6.6 1040 804. 279. 524. 8.0 0.5 ' 1.084 

Blaine County 

HAILEY H S 
ZN 18E 18DBBIS 7/11/72 59 0. 265. 85 2.0 0.0 68 1.50 88. 0.0 51.00 0.02 10.0 12.00 0.07 0.0 0.0 337 8.7 272 5. 0. 72. 95.5 13.2 -5.164 3 

CLARENWN H S 
3N 17E 27DCBIS 7/11/72 47 0. 378. 80 2.2 0.10 81 1.70 29. 30.00 68.00 0.01 11.0 15.00 0.06 0.0 0.0 400 8.2 303 6. 0. 74. 95.6 14.5 4.353 3 

I N  17E 15MClS 7/11/72 71 0. 3785. 86 2.9 0.0 84 2 1 0  51. 25.00 72.00 0.02 11.0 16.W 0.06 0.0 0.0 421 8.0 324 7. 0. 83. 94.8 13.6 -5.719 3 
GUYER H S 

WARPIELO H S 
4N 17E 3IBBcIS 10/13/77 62 0. 378. 97 2.6 0.0 67 1-90 55- 37.00 35-00 0.01 8.1 I4.W 0.0 0.0 0.01 370 8.7 289 6. 0. 107. 94.2 11.4 -11.009 10 

EASLEY H S 
5N I6E IOOBclS O/ O/ 0 37 0. 68. 54 3.8 0.10 69 0.60 24. 28.00 46.00 0.0 5.9 21.00 0.0 0.0 0.0 0 9.2 240 IO. 0. 66. 93.4 9.5 -5.416 I I  

RUSSIAN XNlV H S 
6N 16E 33CCAIS O/ O/ 0 35 0. 4. 54 2 3  0.10 70 0.60 25. 29-00 46-00 0.0 6.5 19.00 0.0 0.0 0.0 0 8.8 8 9  6. 0. 69. ,95.7 12.3 -5.364 I I  

MAGIC H S W I N O  WELL 
IS 17E 23Ml 6/21/72 71 79. 57. 100 22.0 1.30 330 19.00 766. 0.0 60.00 0.04 83.0 13.00 0.06 0.0 0.0 1499 6.4 IO05 60. 0. 628. 89.5 18.5 -2.466 8 
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Basic Data Table 1 .  Chemical Analyses of Thermal Water from Selected Springs and Wells i n  Idaho (continued) 

E U  CREEK H S 
IN l5E 14MMS 10/30/73 45 0. 8. 78 2 2  0.0 

3N 13E NcAlS 10/14/77 56 0. u). 72 1.7 0.0 

3N 12E 7 D a ) l S  10/14/77 44 0. 76. 44 2 5  0.0 

LltKTFMIT H S 

BAUHGARTNER H S 

WORSWICK H S 
3N 14E 28CMlS 7/10/72 81 0. 1764. 96 1.8 0.0 

SHEEP H S 
1s la 1 6 C M l S  10/31/73 49 0. 0. 68 1.0 , 0.0 

WOLF H S 
IS 12E I W l S  10/31/73 45 0. 0. 68 0.8 0.0 

KEITH STROH WLL 
1s IX 31cBc1 6/20/72 31 122. 57. 36 0.6 0.0 

LEE BNIRON 
WELL I 1  

LEE BNIRON 
ELI. I 2  

I S  I3E 2iUX1 ll/ 1/73 26 58. 4. 78 3.0 0.61 

IS 13E 27CCBl 11/ 1/73 35 58. 303. 83 3.0 0.12 

92 1.60 96. 

82 2.00 110. 

54 0.80 80. 

69 1.90 51. 

49 0.78 0. 

49 0.39 5. 

32 0.30 31. 

86 2.40 193. 

94 1.60 205. 

99 2.00 215. 

- Camas County (cont'd. J 

2.40 48-00 0.01 24.0 17.00 0.86 

16.00 26.00 0.01 16.0 11.00 0.03 

11.00 22.00 0.01 15.0 6.50 0.27 

28.00 35.00 0.02 5.0 15.00 0.07 

57.00 7.70 0.0 4.2 2.00 0.04 

51.00 8.20 0.0 3.2 1-90 0.06 

26.00 3.30 0.04 2.1 0.80 0.03 

0.0 5.30 0.03 10.0 9.80 0.0 

0.0 5.80 0.02 11.0 11.00 0.02 

0.0 9.10 0.03 12.0 10.00 0.02 

0.03 0.01 418 8.9 

0.0 0.11 460 8.7 

0.0 0.07 270 8.5 

0.0 0.0 328 7.3 

0.0 0.00 208 9.9 

0.0 0.00 206 9.9 

0.0 0.0 150 9.2 

1.30 0.02 460 7.8 

0.48 0.02 491 & O  

0.06 0.0 411 8.5 

LEE ENWON 
WELL I 3  
IS 13E 27ccB2 11/ 1/73 45 120. 0. 64 2.2 0.12 

B W M N H S  
1s 13E 34BcBlS 11/ 1/73 72 0. 38. 84 3.6 0.12 108 3.10 227. 0.0 13.00 0.01 13.0 13.00 0.0 0.06 0.02 335 8.2 

LEE WJmCN 
WELL I 4  
IS 13E WKXl  11/ 1/73 49 0. 0. 84 3.4 0.12 106 2 7 0  211. 0.0 12.00 0.0 14.0 13.00 0.19 0.02 0.02 347 8.3 

FAlRFI EL0 
CITY n u  

1s 14E 9oM1 8/ 9/77 21 0. 814. 26 5.6 1-10 35 0.60 88. 0.0 6.30 0.0 2 6  240 0.0 0.0 0.0 172 8.0 

Canyon County 
LEONARO TiEGS 
WELL I 1  

1N M 5 W 1  8/27/75 22 223. 0. 28 45.0 7.80 37 3.40 146. 0.0 72.00 0.0 30.0 0.30 0.Q 0.0 0.0 483 8.0 

DON TIEGS WELL I 2  

MLBA CITY WELL 

1N ZW 8Accl 10/ 6/77 22 0. 0. 35 70.0 8.80 46 6.70 110. 0.0 130.00 0.04 55.0 0.M 1-20 0.0 0.07 610 7.5 

1N M 36CM1 10/ 6/77 25 0. 757. 42 9.1 2.30 BB 3.80 2w. 0.0 34.00 0.04 17.0 1.40 0.40 0.0 0.0 420 8.2 

313 

282 

195 

276 

189 

184 

116 

290 

310 

504 

349 

339 

122 

5. 

4. 

a 

4. 

2 

2 

1. 

10. 

8. 

6. 

9. 

9. 

18. 

295 144. 

0. 83. 96.4 17.1 -1.055 

0. 117. 96.3 17.3 -4.026 

0. 81. 94.2 9.4 -7.960 

0. 88. 95.6 14.2 -4.773 

0. 9% 96.8 13.5 -2.290 

0. 89. 97.7 15.1 

0. 69. 97.4 11.4 

0. 158. 93.5 11.8 

0. 168. 95.3 14.5 

0. 176. 96.2 17.6 

0. 186. 94.6 15.3 

0. 173. 94.9 15.4 

0. 72. 79.8 3.5 

0.706 

-4.176 

-0.888 

-1.231 

-1.234 

-0.881 

0.463 

3.036 

25. 120. J5.1 1.5 -2.671 

407 211. 121. 90. 31.3 1.4 1.733 

296 32. 0. 164. 83.8 a 7  -0.192 

8 

10 

10 
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8 

8 

3 

8 

8 

8 

8 

8 
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10 
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Basic Data Table 1. Chemical Analyses of Thermal Water from Selected Springs and Wells in Idaho (continued) 

Cassia County (cont'd.) 

SEARS SPRING 
145 ZSE -15 8/ 5/75 aB 0. 662. 22 29.0 7.50 15 3.JO 120. 0.0 10.00 0.0 19.0 0.40 0.0 0.0 0.0 270 8.2 165 103. 5. 98. 23.3 0.6 0.365 

ORIFFETH-WIGHT !ELL 
14s 26E 1-1 O/ O/ 0 77 1982. 378. 64 5.0 12.00 14 2.50 116. 124.00 27.00 0.01 62.0 0.0 1.26 1 .w 0.0 loo00 8.4 368 62. 0. 302. 31.9 0.8 -62.093 

HARMD WIGHT I L L  
14s 26E lCZJAl 6/14/77 63 0. 0. 83 1.0 0.20 170 2.90 NO. 56.00 25.00 0.0 72.0 7.30 0.50 0.0 0.08 600 9.3 515 3. 0. 257. 98.1 40.6 -3.683 

HAROU) WARD 
WELL C1 
14s 27E l8ccCl 7/24/75 24 0. 3399. 90 55.0 2.20 170 29.00 131. 0.0 P.00 0.0 300.0 1-10 0.0 0.0 0.0 960 7.6 734 146. 39. 107. 66.8 6.1 -0.457 

-IS MITCHELL 
WELL 12 
15s 2IE 25oCCl 9/22/77 46 0. 38. ZB 2.0 0.10 113 1-80 230. 11.00 21.00 0.02 17.0 2.40 0.03 0.0 0.08 475 8.7 306 5. 0. 207. 96.9 20.6 -2.673 

Hmom WARD 
WELL 12 
15s 24E 2"3l 7/25/72 38 152. 378. 44 37.0 9.30 70 3.10 169. 0.0 33.00 0.03 80.0 2.90 0.56 0.0 0.0 606 7.4 M2 131. 0. 138. 53.1 P.7 -1,377 

ELM 
1% 25E -1 101 7/76 64 0. 0. 68 3.6 0.10 120 3.40 65. 20.00 40.00 0.0 82.0 7.60 0.0 0.0 0.0 540 8.9 376 9. 0. 87. 95.0 17.0 1.840 

BLM 
15s 26E 12ACcl lZ/ 5/74 26 0. 0. 88 300.0 1.40 Po0 270.00 58. 0.0 45.00 0.0 3900.0 3.90 0.0 0.0 0.88 998 7.8 6636 7%. 707. 48. 79.8 31.7 -1.427 

BLM 
15s 26E zZMx)l 1Z/ 6/74 82 0. 189. 56 S6.0 0.50 1300 14.00 63. 0.0 52.00 0.0 m . 0  5-00 0.0 0.0 0.04 6609 8.0 3514 142. W. 52. 94.7 47.5 0.762 

IYM DNIRINGTON WELL I1 
15s 26E ZJMAl lO/P/75 85 0. 15. 140 43.0 1.00 400 37.00 63. 0.0 40.00 0.0 680.0 9.10 0.0 0.0 0.0 1879 8.1 1381 111. 64. 52. 84.6 le.5 -2.265 

FRNlER H S WELL 
155 2 6 ~  pw.y 5/18/72 95 126. 220. 90 53.0 0.40 1560 22.00 55. 0.0 57.00 0.0 900.0 5.70 0.54 0.0 0.0 3049 7.4 1715 134. 89. 45. 88.3 21.1 -0.581 

HARRlAT cHAH( WELL 
15s 1 E  pml 5/18/72 90 165. 227. 97 130.0 0.40 1110 35.00 x. 0.0 61.00 0.01 1900.0 14.00 0.57 0.0 0.0 6089 7.7 3565 326. 296. 30. 86.7 =,7 -0.474 

I V N  ON37IMTON 
WELL 13 
15s pMD1 7/m/75 33 0. 0. 53 140.0 830 450 19.00 174. 0.0 69.00 0.0 820.0 2.30 1-10 0.0 0.0 24J9 7.0 I648 383. 241. 143. 70.6 10.0 0,265 

REID STEWART WELL 
15s 2 4 m 1  7/24/75 32 0. 3599. 47 100.0 6.30 380 16.00 177. 0.0 65.00 0.0 650.0 1-90 0.0 0.0 0.0 2179 7.3 I353 275. 130. 145. 73.6 10.0 -0.596 

IVAN DARRlNGToN 
WELL #4 
15s t6E 24ocCl 7/29/75 31 0. 3399. 55 88.0 7.10 340 16.00 161. 0.0 52.00 0.0 1560.0 2 5 0  0.0 0.0 0.0 1839 7.5 1199 249. 117. 132. 73.3 9.4 1.293 

ELM 
15s 26E 2 5 W l  1/14/75 30 0. 83. 88 35.0 3.90 370 34-00 176. 0.0 32.00 0.0 570.0 2.80 0.0 0.0 0.21 1949 7.7 1222 103. 0. 144. 84.6 15.8 -2.119 

BLH 
16s 26E XKMl 3//28/75 a 0. 151. 37 58.0 9.00 240 13.00 138. 0.0 44.00 0.0 530.0 4.40 0.0 0.0 0.14 1539 6.8 853 1820 69. 113. 72.5 7.7 0.971 
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Clark County 
LlOY H S I 1  
9N 33E 2BBClS 8/25/72 50 0. 946. 34 87.0 16.00 27 lS.00 179. 0.0 190.00 0.03 8.0 6.00 0.02 0.0 0.0 691 6.3 471 283. 136r 147. 16.3 0.7 -1.495 

LlOY H S WELL 
10N 33E 5SUXl 8/n/77 59 149. 6813. 37 55.0 14.00 24 12.00 180. 0.0 100.00 0.03 7.1 4.40 0.0 0.0 

wm SPRIffiS 
1lN 32E 2SMClS 8/28/72 29 0. 7267. I 7  54.0 19.00 9 2.90 209. 0.0 62.00 0.02 5.3 1.00 0.12 0.0 

Custer County 

BOWERY H S 
7N 17E W l S  8/17/72 43 0. 76. 62 22.0 4.50 84 8.40 139. 0.0 110.00 0.0 1 2 0  1200 0.0 0.0 

PIERSON H S 
8N 14E 270BDlS 7/ 3/72 60 0. 49, 70 1.8 0.10 73 1.00 31. 35.00 31.00 0.0 7.8 19.00 0.0 0.0 

MSTPMSHS 
8N 17E 32KXlS 7/12/72 51 0. 95. 43 21.0 5.50 100 13.00 M. 0.0 94.00 0.02 Z.0 8.40 0.06 0.0 

STANLEY H S 
ION 13E 3381s 7/12/72 41 0. 416. 55 2.2 0.10 60 0.50 30. 28.00 31.00 0.01 5.0 14.00 0.05 0.0 

SLATE Mu( H S 
10N 16E 30BADlS 7/11/72 50 0. 700. 86 8.1 0.10 83 4.50 110. 0.0 110.00 0.02 7.0 8.70 0.0) 0.0 

ELK- H S 
IIH IJE MBMIS 91 o/n 57 0. 0. 75 1.0 0.30 72 2.40 20. 38.00 32.00 0.0 6.0 16.00 0.0 0.0 

BASIN (IIEEK W S 
11N 14E 210081S 7/ 3/72 38 0. 0. 88 2.1 .O.O 62 1.20 P. 35.00 uI.00 0.0 4.3 14.00 0.0 0.0 

LIO(MONE€MHS 
I l N  14E 29MBlS O/ O/ 0 38 0. 4. 89 2.2 0.10 62 1.30 23. 35.00 36.00 0.0 4.4 14.00 0.0 0.0 

SUNBENl li S 
I l N  15E 19CABlS 7/12/72 76 0. 1681. 31 1.5 0.0 85 2.40 119. 0.0 H.00 0.02 12.0 15.00 0.06 0.0 

ROBINSON BAR H 5 
I I N  15E '27OOClS O/ W 0 49 0. 151. 80 2.0 0.40 71 3.60 28. 41.00 57.00 0.0 6.0 12.00 0.0 0.0 

SULLIVM H 5 
1lN 17E 27BDOlS 7/12/72 41 0. 26% 38 49.0 11.00 170 15.00 554. 0.0 26.00 0.02 57.0 1-80 0.06 0.0 

BARNEY w s 
11N 25E 23CABlS 7/13/72 29 0. 643. 18 57.0 23.00 9 1.50 181. 0.0 35.00 0.03 4.0 0.50 0.25 0.0 

BILL JOHNSTON MLL 
14N 19E 340M1 7/12/72 40 915. 189. 23 55.0 21.00 45 7.60 228. 0.0 130.00 0.01 4.0 1-10 0.10 0.0 

SUNFLOMR FLAT H S 

THDHW REEK 
R M C H H S  

I ~ N  IZE emms 01 01 o 43 0. 16. 59 4.5 0.0 91 1.60 79. 0.0 KQ.OO 0.0 13.0 12.00 0.0 0.0 

i 6 ~  IZE I~OADIS  71 4/ri 43 0. 257. 81 2.1 0.0 82 1.80 54. 28.00 am 0.0 10.0 12.00 0.0 0.0 

LOWER LOON 
C R E W H S  
17Y 145 1980815 7/ 4/71 4 0. 50. 72 2.9 0.0 93 1.30 114. 7b.00 51.00 0.0 12.0 12.00 0.0 0.0 

Elmore County - 
CHARLES M E R  MLL 
3N 10E 1 0 M 1  10/14/77 41 90. 19. 67 7.4 0.0 55 0.60 65. 52.00 18.00 0.05 1.9 2.40 0.06 0.0 

PARADISX H S 
3N IOE 35Au)lS 10/14/77 53 0. 946. 75 9.2 0.0 48 1.10 66. 34.00 15.00 0.01 3.2 3.30 0.01 0.0 

0.09 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0s 

0.03 

490 7.6 U 2  195. 

457 7.0 '274 213. 

549 7.3 383 13. 

331 9.0 253 5. 

651 6.7 426 75. 

293 8.8 210 6. 

437 8.0 361 21. 

320 9.6 252 4. 

304 8.8 255 5. 

0 8.8 257 6. 

413 8.5 319 4. 

0 9.3 292 7. 

1069 7.0 640 167. 

364 7.8 214 175. 

625 7.3 391 224. 

0 7.4 319 11. 

377 9.0 w)6 5. 

433 8.7 318 7. 

260 9.7 236 18. 

Lia 9.2 219 a. 

41. 148. 19.9 0.7 -2.047 

42. 171. 9.0 013 -2285  

0. 114. 68.5 4.3 -2.352 

0. 84. 96.3 14.3 -3.652 

0. 192. 70.4 5.0 

0. 71. 95.2 10.7 

0. 90. 87.3 8.0 

0. 80. 95.8 16.2 

0. 77. 95.2 11.8 

0. 77. 94.7 11.1 

0. 98. 96.4 19.1 

0. 91. 93.7 13.0 

0. 454. 66.5 5.7 

26. 148. 10.0 0.3 

-6.316 

-4.042 

-7.145 

-0.602 

-6.077 

-6.033 

-4.741 . 
-5.919 

4.873 

0.937 

uI. 185. 29.6 1.3 0.188 

0. 65. 93.7 11.8 -1.9% 

0. 91. 95.9 15.6 -4.483 

0. 12.3- 95.8 15.0 -3.271 

i 

0. 140. 86.2 5.6 -9.694 

0. 111. 81.1 4.4 -4.079 
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e c 
Franklin County 

ASURMN W S 11 
125 40E 3 W I S  9/ 6/73 35 0. 38. $4 265.0 68-00 563 127.00 704. 0.0 788.00 0.01 632.0 2.20 0.93 1.30 3.40 4149 6.6 2846 941. 364. 577. 52.6 8.0 0.771 6 

TRwSrnlW w s 12 
125 4 M  36ADBlS 9/ 6/75 33 0. 58. 52 259.0 64.00 517 137.00 704. 0.0 755.00 0.01 633.0 1.90 0.37 1.20 3.40 4199 6.6 2765 909. 332. $77. 50.9 7.5 -1.101 6 

CLEVELAND H S 11 
12s 41E 31CAClS g/ 6/73 66 0. 76. 60 208.0 54.00 458 98.00 718. 0.0 533.00 0.01 532.0 1.90 0.11 1.60 2.80 3229 6.4 2294 725. 1%. 588. 54.0 7.4 -1.334 6 

CLEVELAK) H S 12 
12s 41E 31QXlS 9/ 6/73 56 0. 38. 63 172.0 50.00 460 100.00 583. 0.0 538.00 0.01 532.0 1.90 0.76 0.80 2.80 3189 6.5 2204 635. 157. 478, 56.7 709 4.856 6 

UEVELW H S I3 
125 41E 31cDBlS 9/ 6/73 61 6. 189. .64 178.0 50.00 460 102.00 576. 0.0 530.00 0.01 530.0 1.90 0.21 1.50 2.90 3379 6.5 2199 65050. 1780 472. 56.2 7.9 0.194 6 

W L E  GROVE H S 
13s 41E 7ACAlS 91 5/73 78 0. 76. 84 85.0 30.00 492 82.00 494. 0.0 256.00 0.01 596.0 1.10 0.07 1.40 2.30 2909 6.6 1869 33% 0. 405- 70.8 11.7 -0.057 6 

f4N'I.E W V E  H S 
13s 41E 7-2s 9/ 5/73 72 0. 378. 85 93.0 29.00 501 82.00 495. 0.0 261.00 0.02 601.0 1.10 0.12 1-30 2.30 2979 6.8 

W L E  GROVE H 5 
13s 41E 7 W S  9/ S/l3 60 0.  3539. 86 '93.0 25.00 492 80.00 494. 0.0 @1.W 0.01 384.0 1.00 0.06 0.90 2.30 2899 

BEN MEEK WELL 
14s 3% W A 1  9/ 5/73 40 4. 0 .  89 s.0 6.60 22.00 5!3. 0.0 13.00 0.01 322.0 

EWlN BlNauH 
15s 39E 7DBC1 8/24/77 63 0. 58. 68 320.0 36.00 4600 770.00 930. 0.0 48.00 0.12 7800.0 3.90 0.0 0.0 4.40 27999 6.2 14103 946. 184. 762. 83.8 65.0 0.469 IO 

BAllLE WEEK H S 
15s 39E 8BOClS 91 5/73 82 0. 189. 109 174.0 19.00 3161 552.00 696. 0.0 35.00 0.01 $241.0 6.00 0.11 7.60 3.50 16619 6.7 9659 512. 0. 570. 84.9 60.8 0.613 6 

BATTLE CREEK H S 
15s 3 9 ~  -2s 91 5/75 43 0. 81 7 1M.O 15.00 3071 535.00 697. 0.0 29.00 0.01 5048.0 6.00 0.42 7-30 3.40 15439 6.5 9320 476. 0. 571. 85.2 61*2 0.786 6 

EAVLE IREEK H S 
155 39E 88Dc3S 9/ 5/73 81 0. 0. 109 162.0 19.00 3053 533.00 757. 0.0 37.00 0.01 5034.0 6.00 0.28 7.20 3.60 15949 6.5 9325 482. 0. 620. 85.1 60-5 0.318 6 

MTTLE CREEK H S 
15s 39E BBoc4S 9/ 5/75 84 0. 19. 97 215.0 24.00 4184 686.00 610. 0.0 33.00 0.01 6967.0 6.40 0.06 10.00 5.30 18479 6.8 12512 635. 135. 500. 85.7 72.2 1.255 6 

SQUAW H S WELL 

15s 39E 1 7 m l S  8/2Y73 69 0. 140. 126 271.0 23.00 4184 708.00 816. 0.0 27.00 0.03 6877.0 4.30 0.16 7.30 4.20 20519 6.5 12621 771. 102. 669. 84.4 65.6 10833 6 

SWAM H 5 
155 39E lfSDc2S 9/11/73 73 0. 450. 126 241.0 26.00 3844 533.00 866. 0.0 23.00 0.02 6396.0 4.80 0.06 9.70 4.60 16859 6.6 11619 708. 0. 710. 85.7 62.8 0.046 6 

YYRW FONNESBECK 
WELL 
165 38E 2 4 m 1  9/ 3/73 23 48. a***)* 74 78.0 D.04 68 18.00 418. 0.0 4.30 0.03 91.0 0.50 0.08 0.10 0.42 889 6 8  566 306. 0. 343. 31.0 1.7 -0.017 6 

351- 406* 70*5 lL6 

1854 O* '05. 7100 'Iw7 0*4e6 

15s 39E 1 m 1  9/ 4/73 84 2. 124 279.0 24.00 4368 782.00 791. 0.0 35.00 0.02 7398.0 1-30 0.12 8-10 4-50 20459 6 5  13403 795. 147. 648. E4o1 67.4 o*836 

sww n s 

Fremont County 

0.0 26.00 0.0 25.0 6.20 0.0 0.0 0.0 524 7.8 348 71. 0.  148. 68.9 4.5 9.829 9 
WNW TFwP WELL 

WAYNE LARSEN ELL 

HENRY W & I S  ELL 

NEWALE CITY WELL 

WNLAn LITTLE WELL 

m ~ I E  2 5 ~ ~ ~ 1  7/~o/i% 32 0. 

I N  41E -1 O/ O/ 0 22 0 94 19.0 270 93 12.00 243. 0.0 23.00 0.0 28.0 7.10 0.0 0.0 0.10 531 8.1 398 59. 0. 199. 73.3 5.3 -1.445 13 

7N 41E WAC01 6/16/77 33 0. 0. 64 S.0 5.90 69 6.90 ZO4. 0.0 26.00 0.0 22.0 5.70 0.83 0.0 0.15 450 7.6 325 87. 0. 167. 61.1 3.2 0.083 12 

7N 41E WOW1 O/ O/ 0 32 99. 0. 71 31.0 6.40 73 8.60 236. 0.0 0.0 0.0 29.0 4.70 0.0 0.0 0.10 535 8.0 339 104. 0. 193. 58rl 3.1 4.706 13 

m 4 1 ~  JSCOD~ w 9/72 m 1 2 .  0. 75 a.0 6.30 78 8.60 240. 0.0 35.00 0.02 24.0 5.40 0.79 0.0 0.0 5% 7.9 377 96. 0. 197. 61.4 3.5 -0.855 3 



Basic Data Table 1. Chemical Analyses of Thermal Water from Se lec ted  Springs and Wells in Idaho (continued) 

I 
h) 
c-r 
h) 

I 

Fremont County  (cont'd. J 

CLAUDE HAWS WELL 
7N 41E M W A l  6/24/76 32 0. 0. 68 24.0 7.30 44 4.90 188. 0.0 16.00 0.0 12.0 3.00 0.0 0.0 0.0 375 7.5 271 90. 0. 154. 49.9 2.0 -1.575 9 

7N 42E 8CMl 6/22/76 32 0. 0. 65 8 . 0  14.00 22 4.80 205. 0.0 8.80 0.0 14.0 2.00 0.0 0.0 0.0 388 7.6 269 152. 0. 168. 23.2 0.8 0.782 9 

7N 42E 19CCAl 7/19/76 26 0. 0. 33 35.0 17.00 15 220 144. 0.0 22-00 0.0 24.0 2.20 0.0 0.0 0.0 383 7.9 '221 157. 39. 118. 16.9 0.5 3.179 9 

ASHTON H S 
9N 42E 23OAClS 8/28/72 41 0. 8. 110 1.1 0.10 36 1.60 92. 0.0 4.70 0.05 2.9 2-20 0.24 0.0 0.0 166 7.6 204 5. 0. 75. 93.8 8.8 -4.591 3 

B I G  SPRINGS 
14N 44E 34BBClS 8/28/72 12 0. ***** 47 5.6 ,0.60 I 4  3.00 46. 0.0 3.20 0.03 2.5 3.10 0.05 0.0 0.0 102 6.4 101 16. 0. 38. 60.0 1.5 -4.4% 3 

DEAN S W I W E L M ~  ELL 

REMINOTON RFCOUCL WELL 

-_ G e m  County 

ROYSTWE H S 
7N 1E W A I S  11/24/72 55 0. 76. 120 8.7 0.60 160 7.70 187. 0.0 110.00 0.04 62.0 16.00 0.0 0.0 0.0 799 7.5 576 24. 0. 153. 91.1 14.2 -2.421 3 

EAST WYSTONE H S 
7N 1E 9cDclS e/ 4/72 45 0. 0. 94 15.0 2.40 99 5.30 169. 0.0 57.00 0.02 30.0 8.00 0.67 0.0 0.0 529 7.6 394 47. 0. 138. 79.9 6.3 1.154 3 

G o o d i n g  C o u n t y  
J. SHANNON WELL 
4s 13E 28-1 6/21/72 47 49. 0. 92 9.8 1-20 100 5.90 278. 0.0 19.00 0.05 8.2 12.00 0.49 0.0 0.0 497 7.0 385 29. 0. 228. 85.5 8.0 -7.062 3 

4s 13E 30ACWS 5/26/72 65 0. 3126. 97 1.2 0.0 91 1.60 141. 22.00 15.00 0.03 6.6 12.00 0.11 0.0 0.0 407 7.5 315 3. 0. 152. 97.5 22.9 -1.598 3 

5s 12E 3MAl 6/19/72 57 211. 0. 62  1.6 0.10 90 0.80 83. 42.00 19-00 0.03 8.4 19-00 0.17 0.0 0.0 413 8.6 283 4. 0. 138. 97.3 18.7 -4.755 3 

WHITE WAOW H S 

DAVE ARCHER E L L  

Idaho County  

SWIOWRF H S 
22N 4E lBDclS 8/ 1/72 45 0. 613. 73 2.3 0.0 49 0.80 19. 41.00 18.00 0.02 3.0 2.00 0.05 0.0 0.0 218 8.1 198 . 6. 0. 84. 94.0 8.9 0.087 3 

RlffilNS H S 
24N 2E 14DBDlS 8/ 1/72 42 0. 189. 72 6.2 0.10 160 3.40 11. 25.00 300.00 0.02 8.0 2.10 0.02 0.0 0.0 812 8.6 582 16. 0. 51. 94.5 17.5 -1.703 3 

BART* H S 
25N 12E l 8 W  IS O/ O/ 0 61 0. 742. 70 1.6 0.0 50 0.50 51. 29.00 5.30 0.0 3.6 5.70 0.0 0.0 0.0 0 9.0 190 4. 0. 90. 95.9 10.9 -1.500 2 

RU) RIVER H S 
28N 10E 3wOlS 8/21/72 55 0. 132. 76 2.7 0.0 81 1.60 36. 36.00 44.00 0.01 4.4 23.00 0.04 0.0 0.0 380 8.6 286 7. 0. 89. 95.3 13.6 J . 6 X  3 

WEIR WEEK H S 
36N 1lE l3BCClS 8/23/72 48 0. 151. 49 3.3 0.0 29 0.50 21. 22.00 15.00 0.03 2.1 2.20 0.03 0.0 0.0 148 8.5 133 8. 0. 54. 87.7 4.4 Jr667 3 

JERRY JOHUSON H S 
36N 13E l8ADDlS 8/23/72 48 0. 1135. 49 2.7 0.20 37 0.40 24. 25.00 25.00 0.04 1.9 1.60 0.03 0.0 0.0 186 8.7 154 8. 0. 61. 90.9 5.9 -3.915 3 

c 



I 
h) 
P 
w 
I 

c 
Jefferson County 

HEISE H S 
4N 40E 2500AlS 7/27/72 49 0. 227. 30 450.0 82.W 1500 190.00 1100. 0.0 740.00 0.04 2400.0 3.10 0.10 0.0 0.0 8839 6.7 5936 1460. 558. 901. 65.7 17.1 -1.OOO 

Jerome County ROYAL CATFlSH 
I W S T R Y  
9s 17E 29DBB1 5/24/73 43 0. ***** 74 2.2 0.0 98 1.90 108. 4200 17.00 0.10 16.0 11.00 0.0 0.0 0.0 454 9.0 315 5. 0. 158. 96.4 18.2 -1.775 

Lemhi County 

cRoM(S CANYON H S 
16N 21E 18WlS 8/24/72 46 0. 76. 37 11.0 1.40 160 11.00 339. 0.0 66.00 0.04 26.0 7.00 0.06 0.0 0.0 757 7.4 486 33. 0. 278. 88.0 12.1 -1.016 

SKMJN H.5 
MN 22E 3ABDIS 8/24/72 45 0. 549. 33 Z.0 11.00 190 28.00 565. 0.0 34.00 0.04 50.0 1-80 0.03 9.0 0.0 1059 6.3 648 103. 0. 463. 74.9 8.2 -1,960 

SHARKEY H S 
MN 24E 34CCClS 8/24/72 52 0. 30. 91 7.3 0.60 270 17.00 470. 0.0 160.00 0.02 51.0 12.00 0.08 0.0 0.0 1269 7.4 840 21. 0. 385. 93.3 25.8 -2.1% 

BIG CREEK H S 
2 3 ~  WE 2 2 ~ ~ ~ 1 s  7 / 1 ~ 7 2  93 0. 284. 150 5.3 O.M 2x3 14.00 ma. 0.0 53.00 0.05 29.0 15.00 0.07 0.0 0.0 1009 7.5 726 14. 0. 400. 93.7 25.5 -2.482 

Madison County 

LAVERE RlWS E L L  

WRK RlCKS E L L  

5N 40E 5CMl O/ O/ 0 21 98. 0. 42 34.0 l2.W 18 3-10 174. 0.0 11.00 0.0 20.0 1.30 0.0 0.0 0.0 341 7.9 226 1% 0. 143. 22.1 0.7 -2.345 

5N 40E WI 6/15/77 26 0. 0. 50 33.0 11.00 20 3.90 170. 0.0 12.00 0.0 12.0 1.70 0.81 0.0 0.03 0 7.6 227 128. 0. 139. 24.7 0.8 0.489 

PWLlNE WITd WELL 
5N 40.5 Ilcccl O/ O/ 0 21 140. 0. 40 37.0 IL00 14 2 7 0  189. 0.0 11.00 0.0 16.0 0.60 0.0 0.0 0.0 365 8.0 229 154. 0. 155. 16.2 0.5 -0.920 

GREEN CANION H S 
5N 43E -1s 8/ 9/72 44 0. ,Ow 25 140.0 32.00 3 3.60 167. 0.0 330.00 0.01 1.7 1.60 0.13 0.0 0.0 846 6.8 620 481. 344. 137. 1.7 0.1 0.412 

WALZ ENTER. 
1w. M L L  
6N 41E lOACc1 O/ O/ 0 a6 0. 0. 65 31.0 6.90 65 9.00 232. 0.0 26.00 0.0 27.0 3.70 0.0 0.0 0.10 492 7.7 347 106. 0. 190. 54.7 2.7 -1.943 

WlINDI Mxy) 
E L L  I 1  

WANDA Mxy) 
WELL I 2  

6N 41E 1-1 O/ O/ 0 24 81. 0. 66 33.0 7.20 64 8.60 240. 0.0 0.0 0.0 24.0 3.50 0.0 0.0 0.10 493 8.0 324 112. 0. 197. 53.1 2 6  4.162 

6 N  41E lodeel 6/16/77 27 0. 0. 80 31.0 7.60 70 8.50 217. 0.0 26.00 0.0 25.0 4.50 1.10 0.0 0.13 470 7.6 360 109. 0. 178. 56.0 2.9 3.029 

Oneida County 
KENT H S 
12S 34E 3-1s 5/17/72 24 0. 715. 33 56.0 19.00 15 4.30 228. 0.0 18.00 0.0 35.0 0.30 0.73 0.0 0.0 479 6.7 292 218. 33. 185. 12.7 0.4 0.293 

MALAOW5 
14s 36E 27lXAlS 5/16/72 25 0. 167. I9 240.0 79.00 1 i W  210.00 938. 0.0 25.00 0.0 2100.0 0.40 0.95 0.0 0.0 75.99 6.5 4345 924. 139, 789. 68.6 17.2 0.370 

PLEASANTVIEW w 5 
155 3K 3MBlS 5/16/72 25 0. ***+* 21 110.0 33.W 280 29.00 331. 0.0 110.00 0.0 470.0 0.70 1.50 0.0 0.0 2189 6.8 1217 410- 139. 271. 57.7 6.0 0.229 

WXORJFF H S 
16s 36E lDBBCl5 5/11/72 27 0, 0. 29 130.0 45.00 910 87.00 4%. 0.0 58.00 0.03 1600.0 0.60 1.40 0.0 0.0 5369 7.3 3084 509. 1370 372. 76.1 17a5 - 1 ~ ~ 3 5  

Owyhee County 

GlVENS H S 
IN 3w ZIBBDIS s/ 0/57 49 0. 0. 75 1.0 0.0 126 1.40 150. 35.00 31.00 0.0 a.0 14.00 0.20 0.0 0.0 582 9.2 380 2. 0. 181. 98.5 34.7 -0.890 
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c 

ZE 6/ 5/73 43 613. 284. 110 5 150 6.70 223. 75.00 8.10 0.04 6-60 0.0 0.0 0.99 648 9.3 494 17. 0. 308. 92.6 15.6 -2.234 5 

5s ZE UNA1 6/22/73 P 533. 19. 110 13.0 2.60 260 28.00 767. 0.0 3.20 0.10 X.0 1.50 0.0 0.0 0.0 1259 7.6 825 43. 0. 629. 87.8 17.2 -2.750 5 

55 36 20N)Al 7/13/73 60 738. 0. 110 1.1 0.10 85 0.10 27. 61.00 6.40 0.01 15.0 19.00 0.09 0.0 0.78 396 9.6 311 3. 0. 124. 97.9 20.8 -3.594 5 

5s 3E 208881 1/23/73 27 738. 19. 110 42 3.90 Po 19.00 703. 0.0 6.70 0.13 30.0 0.50 1-60 0.0 0.79 1129 7.2 791 121. 0. 576. 77.5 9.1 0.973 5 

5s 3E PNI 6/22/75 25 396. 19. 140 19.0 3.40 250 18.00 683. 0.0 4.00 0.70 38.0 0.70 0.02 0.0 0.20 1279 7.3 809 61. 0. MO: 86.6 13.9 0.490 5 

N. MXEETH E L L  

EmGHxal w. WELL 

LEROY B E W  YELL 

COWIS OREENHCRJSE 
MLL I 

3E 26-1 6/ 7/13 83 905. 0. It0 2.1 0.0 110 1.70 22. 64.00 62.00 0.02 15.0 15.00 0.01 0.0 0.57 530 9.3 390 5. 0. 125. 97.0 20.9 6.837 105 

‘S OREEWHOUSE 

0. 100 1.5 0.10 110 1.50 35. 55.00 64.00 0.01 15.0 14.00 0.03 0.0 0.55 529 9.3 378 4. 0. 120. 97.5 P.5 -0.151 ZOS 
I 

5s 3E 268c82 6/ 8/73 67 

5s 3E 279DDl 7/13/73 60 

5s 3E 288cc1 5/31/73 65 774. 0. 98 0.8 0.0 97 27. 67.00 9.80 0.02 1S.O 21.00 0.0 0.0 0 37 9.4 325 2. 0. 134- 98.3 29.9 -1.421 5 

0. 100 2.2 0.0 100 1.10 94. 49.00 72.00 0.03 16.0 15.00 0.01 0.0 0.56 551 9.3 ull 5. 0. 126. 96.9 18.6 -7.947 5 

0. 94 85.0 7.80 83 12.00 227. 0.0 240.00 0.03 18.0 1.70 0.0 0.0 0.13 845 8.3 653 2U. 98. 186. 41.0 2.3 -3.235 5 

5s 5E 33BQ1 7/31/73 0. 40 86.0 €4.00 170 6.90 425. 0.0 450.00 0.0 50.0 0.60 5.30 0.0 0.30 1649 7.2 1063 486. 138. 348. 42.8 3.4 -1.695 5 

55 5E WDWl 7/31/73 25 270. 0. 87 29.0 12.00 190 26.00 625. 0.0 12.00 0.0 24.0 0.60 0.33 0.0 0.70 1099 7.5 688 122, 0. 512. 72.7 7.5 0.719 5 

1E 32BBAlS 7/12/73 25 0. 0. 45 37.0 8.50 P 1.60 126. 0.0 35.00 0.01 21.0 0.50 0.S6 0.0 0.0) 344 7.2 233 127, 24. 103. n.0 0.8 1.067 S 

SI YELL I1 
6s 3E zcB81 5/31/73 62 930. 0. 99 1.2 0.0 120 280 86. S2.00 45.00 0.02 19.0 17.00 0.01 0.0 0.85 559 9.1 398 3. 0. 157. 97.5 20.2 -1.665 5 

0. 69 1.4 0.10 81 0.90 63. 39.00 12.00 0. BYBEE WELL # I  

A. WlTTEO WELL 

CKstEK TlnDALL WELL 

CLAY ATKlNS E L L  

BIRCH SPRlNO 

1. Post E L L  I2 

w. BUNT YELL 

0.10 110 4.00 12% 37.00 27.00 0.02 18.0 17.00 0.03 0.0 0.76 504 9.2 373 3. 0. 160. 96.6 25.9 -2.158 5 

0.0 110 6.40 58. 74.00 42.00 0.02 11.0 12.00 0.0 0.0 0.44 534 9.4 395 4. 0. 171. 95.2 P.9 -2.106 5 

0.0 59 3.40 78. 12.00 20.00 0.01 9.7 11.00 0.08 0.0 O m  8.6 252 11. 0. 84. 89.0 7.6 -1.290 5 

0.10 97 8.10 157. 25.00 42-00 0.06 11.0 9.10 0.0 0.0 0.42 6.8 403 9. 6. 170. 91 

0. 120 5.6 0.30 86 6.10 155. 0.0 33.00 0.12 11.0 11.00 0.03 0.0 Q 8.9 3.49 15. 0. in. 89.0 9.6 0.639 5 

L l m E  VALLEY 
1% E L L  

KENT I(aRIN0 MU I1 

140 5.0 0.10 110 4.70 20. 74.00 65.00 0.06 19.0 24.00 0.02 ‘0.0 0.54 W 9.4 451 13. 0. 140. 92.7.13.3 -7.32(J 5 

6s 4E 25ECCl 6/26/73 20 5%. 341. 13 41.0 2.30 95 13.00 129. 0.0 190.00 0.03 14.0 3-90 0.23 0.0 0.13 702 7.8 495 112. 6. 1W. 61.7 3.9 0.012 5 

I .  
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c 

BILL RURMARDT 
WELL a2 

7s 3E 4AcDI 6/ 8/73 34 245, 2725. 94 51.0 2.80 31 15.00 214. 0.0 36-00 0.02 0.08 437 7.4 

0.10 278 8.6 

0. 175. 29.9 1.1 -1.210 

0. 231. 81.2 5.4 -34.337 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5- 

5 

5 

5 

5 

5 

5 

5 

5 

S 

5 

7.2 1.70 0.02 0.0 343 139. 

324 18. 
KEITH W S  WELL 

75 4E IMXI 5/21/73 40 549. 28%. 83 6.9 0.20 53 6.70 79. 100.00 17.00 0.02 8.6 9.70 0.29 0.0 

8.7 8.90 0.12 0.0 

PETE t4ERRIo( . 
WELL ai  

75 4E 3ABDI 6/28/73 42 346. 6283. 95 5.8 0.10 46 7.40 88. 5.00 20.00 0.31 0.12 272 8.4 240 15. 

256 18. 

273 41. 

0. 80. 80.4 5.2 -5.188 

0. 87. 77.9 4.8 -6.581 

0. 93. 65.0 3.1 -3.270 

PETE YERRID: 
WELL a 2  

7s 4E lO8oB1 6/11/73 36 349. 1874. 99 7.2 0.10 47 8.30 106. 0.0 24.00 0.04 8.6 9.40 0.26 0.0 0.11 ZBl 8.6 

FRAM( HILLETT 
WELL a i  

7s 4E IICBCI 6/12/75 36 457. 7475. 99 16.0 0.30 45 9.M) 113. 0.0 30.00 0.03 0.10 312 8.3 9.3 8.20 I.M 0.0 

8.4 8.70 0.29 0.0 
FMtA BROTHERS L L L  
75 4E 1zBM)I 5/21/73 43 337. 0. 96 7.0 0.10 51 7.00 97. 0.0 17.00 0.02 

75 4E 13BCcl 7/26/73 39 323. 5602. 95 7.3 0.20 49 7.80 89. 6.00 20.00 0.06 
CLARENCE cM)K WELL 

OAVE LATHINEN WELL 

F I M (  HlLLETt 
WELL I2 

RoeERT BLAcI( WfLL 

7s 4~ i~mi 5130173 40 m5. 4750. 97 8.7 0.10 53 7.50 m. 1 1 . 1 ~  19.00 0.02 

75 4E 14ABc1 6/12/73 39 349. 6283. 96 7.2 0.10 45 7.80 104. 0.0 18.00 0.04 

75 4E ISACDI 6/12/73 33 325. ****" 100 23.0 0.80 48 9-90 123. 0.0 54.00 0.01 

0.10 293 8.7 

0.10 M 9  9.0 

243 18. 

246 19. 

0. 79. 80.5 5.2 1.994 

8.0 9.00 0.26 0.0 0. 83. 78.6 4.9 -1.866 

0. 84. 78.4 4.9 0.m 9.0 11.00 0.25 0.0 

8.1 6.00 1.20 0.0 

9.9 14.00 0.80 0.0 

0.09 ~ 261 8.7 

0.11 275 8.6 

0.11 359 8.0 

255 22. 

240 18. 

320 61. 

0. 85. 77.5 4.6 -2.830 

0. 101. 58.7 2.7 -9.081 

0. 99. 75.1 4.5 -3.571 

I 
N 
P 
4 
I 

BLAINE RAWLINS 
WELL a3 
75 4E DES32 6/13/73 39 247. ***** 96 12.0 0.20 58 8.70 108. 6.00 36.00 0.0 11.0 10.00 1.10 0.0 0.0 352 8.4 292 31. 

BELL SWiO 
RANCHES WELL 
75 4E 25W1 y24/73 37 224. ***** 100 6.0 0.10 25 6.40 108. 0.0 29.00 0.04 

GUTMR I ES 
RANCH K L L  

7s 4E zM3CBl 7/10(73 31 264. 4920. 91 13.0 0.40 45 8.30 103. 0.0 22.00 0.05 

0. 89. 68.0 2.6 -37.484 11.0 15.00 0.58 0.0 0.12 364 8.9 247 17. 

0. 84. 68.7 3.4 -1.873 12.0 8.20 0.82 0.0 

14.0 6.60 1.90 0.0 

0.11 300 8.2 

0.11 292 8.0 

0.17 332 9.0 

251 34. 

251 45. 
OAVE LATHINEN KLL 

75 4E 278cc1 7/10/73 Zl 424. 5 1 1 .  76 16.0 1.30 46 7.70 109. 0.0 28.00 0.06 0. 89. 64.5 3.0 -1.121 

0. 78. 87.7 8.1 -2.290 

0. 79. 77.9 4.7 1.912 

0. 85. 83.3 6.2 -1.580 

0. 85. 72.8 3.8 0.453 

0. 82. 62.6 3.0 0.301 

0. 79. 80.8 5.3 -2.142 

ACE B1m 
WELL I 2  

7s 5E Klecl 6/25/73 32 733. 95. 75 4.4 0.10 63 6.10 87. 4.00 48.00 0.02 9.5 8.20 0.0 0.0 261 11. 

DAVIS WMRS 
WELL 81 
75 5E 7 M I  7/ 6/73 39 495. a**** 91 8.5 Q M  51 7.40 96. 0.0 17.00 0.04 

DAVIS WOTHERS 
WELL I 2  

HARRY L00S E L L  

ROY M V l S  
WELL I 2  

7s 5E BCCCI 5/21/73 40 457. 3066. 90 5.9 0.10 55 6.90 81. 11.00 19.00 0.01 

75 5E WWI 6/14/73 40 630. 3406. 89 12.0 0.50 50 6.80 85. 9.00 18.00 0.0 

75 5E l3MCI 7/17/73 25 46. 1325. 93 18.0 2.30 51 9.20 100. 0.0 50.00 0.04 

9.8 9.70 0.95 0.0 0.09 279 8.S 242 22. 

9.3 11.00 0.25 0.0 0.11 291 8.7 

0.06 290 8.6 

248 15. 

247 32. 9.0 11.00 0.71 0.0 

10.0 10.00 0.15 0.0 

9.0 11.00 0.13 0.0 

9.8 16.00 0.26 0.0 

0.12 361 8.4 

0.13 284 8.7 

292 54. 

23s 17. 

252 17. 

CARL SEINER E L L  
7s K l3CBBl 6/21/73 36 596. 0. 83 6.7 0.0 50 7.10 86. 5.00 19.00 0.04 

7s 5E 16ACDl 5/30/73 40 462. 0. 90 6.7 0.10 53 6.50 101. 0.0 20.00 0.02 
ROBERT TINDALL WELL 0. 83. 81.9 5.6 6.649 0.09 278 8.7 
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c 

HlRMXE H S 
85 14E 3 1 W l S  5/24/72 54 0. 1325. 93 2.2 0.0 

62 14.00 

120 1.50 

160. 

63. 

0.0 23.00 0.02 m.0 0.80 

Twin Falls County -- 
54.00 29-00 0.03 35.0 20.00 

0.02 

0.50 

0.0 

0.0 

0.0 1109 7.6 

0.0 560 9.0 

575 

5% 

265. 

5. 

234. 

0. 

131. 26.6 1.4 

'142. 97.2 22.3 

0.795 

-1.125 

HFRRY WTTWS 
WELL I2 

8s 14E SJCBAI 5/24/72 59 64. 227. 97 1.1 0.0 100 1-50 88. 38.00 Z.00 0.05 27.0 15.00 0.54 0.0 0.0 479 8.5 349 3. 0. 135. 97.9 26.3 -4.029 

EO KEWA E L L  
95 14E 9NX)l 10/ 8/76 31 0. 1699. 51 7.3 0.30 61 3.20 120. 6.00 27.00 0.0 16.0 3.20 0.0 0.0 0.10 300 9.3 234 19. 0. 108. 84.9 6.0 -3.949 

SAM HIGH MI WNS 
ELL 
11s 19E 330001 5/25/72 33 t189. iM5. 63 27.0 3.90 17 8.60 118. 0.0 12.00 0.04 15.0 0.30 1.00 0.0 0.0 266 6.6 205 83. 0. "97. 28.1 0.8 -1.971 

T. STLRGlLL YELL 
11s ZOE 3-1 9/ 0/52 32 0. 0. 28 43.0 8.90 11 7.40 186. 0.0 13.00 0.0 5.0 0.70 0.60 0.0 0.0 326 7.5 209 144. 0. 152. 13.5 0.4 -0.515 

12s 17E -1 9/28/77 37 0. 7570. 28 37.0 9.90 46 11.00 250. 0.0 20.00 0.01 5.8 2.x) 0.09 0.0 0.14 430 7.3 22 133. 0. 205. 4015 1.7 0.779 

0.02 0.0 0.0 469 7.6 279 142. 0. .4 1.6 -0.602 
NAT-SM)-PM W S 
12s 17E 5 1 W l S  7/25/72 36 0. 114. 19 34.0 14.00 43 11.00 Z6. 0.0 18.00 0.01 8.0 

67 18.0 2.00 16 6.00 95. 0,O 9.30 0.26 8.0 0.63 0.0 0.0 198 7.6 114 53. 0. 78. 36.4 1.0 -2.647 

WELL 
13s 17E 7 W 1  9/28/77 35 0. 946. 22 34.0 10.00 44 12.00 250. 0.0 15.00 0.0 5.5 2.20 0.04 0.0 0.13 4% 7.2 261 126. 0. 205. 40.4 1.7 0.630 

W l C  H s 
16s 17E 30MXIS 5/3/22 46 0. 1457. 23 30.0 8.90 13 4.50 162. 0.0 15.00 0.03' 3.8 0.30 0.42 0.0 0.0 281 6.4 178 111. 0. 133. 19.4 0.5 -4.547 

Valley County 

OILING SPRINGS 
1m 5E 2288ClS 8/ 3/72 8s 0. 625. 94 1.9 L10 71 1.70 81. 24.00 12.00 0.02 12.0 13.00 0.04 0.0 0.0 331 8.8 269 5. 0. 106. 95.5 13.6 -2.902 

SILVER CREEK 
PLUNGE I 
1m 5E -1s 10/ W55 39 0. 0. 53 2.0 0.40 52 5.10 70. 12.00 &OO 0.0 6.0 7.50 0.20 0.0 0.0 254 9.0 192 7. 0. 77. 89.6 8.8 -0.760 

CABARTON H 5 
IJN 4E 31CA81S a/ 5/72 71 0. 265. 78 1.7 0.0 100 1.90 70. 26.00 46.00 0.02 49.0 11.00 0.05 0.0 0.0 511 7.7 348 4. 0. 101. 97.0 21.1 -5.041 

CASCAM CITY ELL 
14N 3E 3bAB31 8/ 3/72 43 15. 0. 45 1.6 0.0 58 0.40 62. 22.00 17.00 0.04 15.0 3.80 0.09 0.0 010 275 9.2 193 4. 0. 87. 96.6 12.6 -2.346 

VULCAN H s 
14N 6E I l & M l S  8/ 2/72 87 0. 1892. 120 1.8 0.10 94 3.00 1% 0.0 45-00 0.02 17.0 24.00 0.05 0.0 0.0 451 8.5 361 5. 0. 98. 95.9 18.5 -3.955 

ARLlNG ws 
15N 3E 13BBClS 8/ 2/72 34 020. 60 1.3 0.10 60 0.60 17. 45.00 16.00 0.02 16.0 2.60 0.0 0.0 0.0 279 9.8 Zl9 4. 0. 89. 96.7 13.7 -0.475 

MOLLY'S H s 
15N 6E 14AQEtS a/ 2/72 6, 87 2.0 0.0 70 1.50 48. 30.00 17.00 0.02 10.0 17.00 0.03 0.0 0.0 326 7.7 258 5. 0. 89. 95.7 13.6 -2.277 

s m  Fax PLUW 
15N 6E 14cD81S 8/ 0/55 4.0 0.30 60 1.30 59. 22.00 14.00 0.0 9.0 12.00 0.20 0.0 0.0 a 4  9.3 213 11. 0. 85. 91.0 7.8 -0.737 

16N 1OE 14oBcZS O/ O/ 0 46 0. 13, 67 5.0 0.0 83 1.40 98. 0.0 67.00 0.0 12.0 10.00 0.0 0.0 0.0 0 6.3 293 12. 01 80. 92.7 10.2 0.241 

0.0 9.0109.00 0.0 0.0 0.0 3b9 8.8 377 8. 0. 92. 94.4 11.9 -42.244 

PISTOL CREW H s 

SUNFLOWER FLAT HS 
16N I2E 15BBBlS 7/ 3/71 65 0. 136. 82 3.0 0.10 77 1.60 51. 30.00 41.00 

RIVERSIDE H S 
16N WE 16CBelS 7/ 4/71 43 0. 0. 75 3.2 0.0 79 1.80 62. 19.00 56-00 0.0 8.9 9.90 0.0 0.0 0.0 377 8.8 283 8. 0. 826 94.4 12.2 0.466 

3 

3 

3 

9 

3 

1 

3 

3 

10 

3 

3 

1 

3 

3 

3 

3 .  

3 

1 

2 

I2 

2 s  



I 
h, 
h) 
0 
I 

Basic Data Table 1 .  Chemical Analyses of Thermal Water from Selected Springs and Wells in  Idaho (continued) 

V a l l e y  County ( con t 'd . )  
HOLDOVER H S 
17N 6E -IS 10/18/77 46 0. 95. 67 1.6 0.0 60 1.00 62. 34.00 9.90 0.01 9.8 8.90 0.02 0.0 0.05 280 9.0 222 4. 0. 107. 96.1 13.1 4.623 10 

KWISKWIS H S 
17N 10E llBBAlS O/ O/ 0 69 0. 57. 77 2.3 0.0 110 2.00 87. 22.00 73.00 0.0 19.0 17.00 0.0 0.0 0.0 0 8.7 365 6. 0. 108. 96.6 P.0 -1.588 2 

MID FU INDIAN 
CRKHS 
17N I1E 16ACBlS O/ O/ 0 72 0. 6. 110 2.1 0.0 120 3.70 116. 25.00 64.00 0.0 14.0 17.00 0.0 0.0 0.0 0 8.7 412 5. 0. 137. 96.3 22.8 0.410 0 

INDIAN CREEK H S 
17N 1IE 218 I S  O/ O/ 0 88 0. 151. 110 2.0 0.0 110 3.60 131. 14.00 62.00 0.0 14.0 18.00 0.0 0.0 0.0 0 8.6 398 5. 0. 131. 96.1 21.4 -2.802 2 

cox H s 
17N 13E 27AAClS O/ O/ 0 55 0. 68. 69 1.9 0.0 84 1.00 83. 20.00 42.00 0.0 9.0 15.00 0.0 0.0 0.0 0 8.8 282 5. 0. 101. 96.8 16.8 -2.213 2 

HOSPITAL H S 
17N 14E SCIXIS O/ O/ 0 0 0. 

TEAPOT H S 
I8N 6E 9ADcIS 10/18/77 60 0. 

HOT CREEK W S 
18N BE 1760AlS 9/ 0/58 35 0. 

COVE CREEK H S 
ION 3w S U c l S  8/ 9/73 74 0. 

ELVlN CRAIG WELL 
1IN W 16MB1 8/14/75 20 41. 

CRANE CREEK H S 
11N 3W 78DElS 8/ 2/73 92 0. 

CRANE CREEK H S 
I1N 3W 78DB2S 8/ 2/73 57 0. 

DWGLAS WXINNIS 
WELL 
I I N  5U 208DDl 8/ 9/73 21 59. 

8. 55 3.4 0.0 87 1.30 149. 0.0 43.00 0.0 14.0 13.00 0.0 0.0 0.0 0 8.3 

95. 69 2.3 0.0 63 1.20 66. 31.00 12.00 0.01 6.2 9.90 0.0 0.0 0.07 360 8.9 

0. 60 3.0 0.0 63 1.80 58. 12.00 45.00 0.0 10.0 6.40 0.0 0.0 0.0 343 8.7 

Washington County 

19. 130 m.0 0.20 320 22.00 107. 0.0 310.00 0.12 310.0 4.70 0.0 0.0 7.80 1939 7.4 

0. 81 31.0 19.00 26 13.00 283. 0.0 11.00 0.0 2.2 0.30 0.0 0.0 0.0 440 8.0 

19. 180 29.0 0.50 280 18.00 201. 0.0 250.00 0.0 200.0 3.20 0.01 0.0 10.00 1629 7.8 

19. 190 29.0 0.60 280 19.00 202. 0.0 250.00 0.0 200.0 3.20 0.03 0.0 10.00 1569 6.0 

0. 54 31.0 5.30 21 6.90 136. 0.0 25-00 0.0 6.8 0.50 1.80 0.0 0.00 271 7.2 

289 8. 

221 6. 

229 7. 

1169 51. 

322 155. 

1059 74. 

1071 75. 

219 99. 

0. 122. 94.9 13.0 -5.208 

0. 106. 95.0 11.4 -3.033 

0. 68. 93.3 10.0 0.151 

0. 88. 89.8 19.5 -5.286 

0. 232. 24.7 0.9 -3.909 

0. 165. 86.2 14.1 -0.795 

0. 166. 86.0 14.1 -0.762 

0. 111. 29.7 0.9 0.684 , 4 

11N 6W 3DBBl 8/ 8/73 24 183. 0. 542 4.4 0.0 120 0.60 67. 0.0 180.00 0.03 28.0 1.90 0.01 0.0 2.00 624 8.6 909 11. 0. 55. 95.7 15.8 -2.680 4 

GLENN HILL WELL 
1lN 6U 3x81 8/ 7/73 25 66. 0. 577 4.0 0.10 130 1-20 15. 36.00 150.00 0.0 55.0 0.60 0.0 0.0 2.40 579 7.4 W l  10. 0. 72. 96.0 17.5 -2.274 4 

WElSEH H s 
I1N 6W IOACBlS 8/ 6/73 22 0. 19. 31 12.0 1.80 50 1.40 44. 0.0 53-00 0.08 17.0 l.M 8.M) 0.0 0.82 335 7.3 197 37. 1. 36. 73.5 3.6 7.097 4 

GEOSOLAR GROWERS 
WELL I 1  
11N W IOCCAI 8/ 2/73 78 28. 0. 140 2.6 0.0 140 4.80 32. 37.00 150.00 0.0 56.0 2.90 0.01 0.0 2.10 734 9.2 H 9  6. 0. 88. 96.0 23.9 -2.265 4 
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0 '0 

0'0 

0'0 

0'0 

0.0 

0'0 

0'0 

0'0 

S'tl 

G'S 

0'0 

2'82 

0'0 

0'0 

62800.0 25'0- 22.0 

BC500'0 10'0- 2L.O 

O8t00'0 et.0- t2'0 

82ooO'O 16.0- 11'0- 

609i0.0 55'0- LZ'O 

L9ooO'O OL'O- 21.0 

6ooOO'O 89'0- 01'0- 

1LtM)'O 11.0- 09'0 

C6000.0 LZ'0- tt'0 

66151'0 Ot'0- CC'O 

9LtC0.0 85.0- 91'0 

L9000.0 Ct.0- 62'0 

0'0 80.0- C9.0 

55100'0 92.0- LC.0 

61100'0 8C.O- tS'O 

28.0 

6L'O 
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t8.0 

BS'O 

1 L'O 

%'0 

EVO 

02'1 
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16'0 

SL.0 
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SO'i 

C6.0 

Ct*C LS.0 

zc.22 62.0 

28'ZI L2.2 

SL'ZZ t1'i 

69'1 0'0 

LI.2 60.1 

CO'C 0t.0 
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0'0 50'0 CO'O G0.0 12'0 0'0 t2.O 11.0 IC'K 0'6C 95 01 16 LII 921 16 WL EL BL 19 Li- 66 L6 Lt '0 1WbZ 32 Nt 
11% 

3smNj3m sown03 

0'0 C0.0 SE.0 $9'0 90.8 IZ'6S 50'1 $1'0 tS*i T'Lt 0 0 666 55 666 LL L6 81 BI Ct 9C- 6L SL 62 '0 13oR@ 32 Nt 
11% HSIM 1W3 

0.0 20'0 LI.0 0C.0 BS'LI OZ'L LS2 91'0 CC'C 2% 56 0 282 tL1 666 IC1 $12 89 89 18 9- 011 011 12 '56 imt2 31 Nt 
11% 3WU SlNNM 

0'0 01'0 0C.0 OS.0 10'81 26-65 ZC'9 LO'O 20'2 O'K 0 0 666 666 666 68 $11 22 22 9S IC- CL 89 12 '0 138v9S 32 NS' 
11% 'Ba3 

Y3lW 3S109 

10'0 C1'0 20'0 10'0 t0.0 ZC'S LL'O 10'0 06.m 6'L91 0 CG 666 to1 Ill 89 51 89 89 C9 02- S6 C6 6G '6t92 1(K)vC1 32 NS 
I# 11% AWIlN311N3d 070 

0'0 11.0 20'0 20'0 CO'O 0'0 12.0 0.0 82'59 1-96 0 85 51 OC1 291 69 Zt 6L 6L 56 5 121 CZI SL *LZL 1ou)Zl 32 NC 
IS IO b131V11 

SWIb1ds wwy 
0'0 MO'O LO'O t0.0 51'0 6t'Oi 01'0 0'0 12'82 I'BOI 0 85 SL IS1 e91 29 LC 29 29 L6 9 221 $21 9L '995 13Bvll 32 NC 

0'0 2i.O 50'0 00'0 9VO 0'0 92.1 50'0 1V81t 6'0C020 29 666 SO1 601 K L9- CC K 65 CZ- 26 06 6t *9L 10832 32 NE 

0'0 LO'O 62'0 69'0 CS'9C 0'0 22'8 SC'O tt'l 2'02 W 96 WZ 191 Ct2 501 t91 12 LZ 59 61- L6 56 22 '0 13V31 35 19 

11% w3a 

11% KX)Y W3j 

11311 
'ld30 'SWU 'IS 
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0'0 W'O 90'0 C1.O LI.99 0.0 t0'9L t0.0 26'9 C'SI 0 0 666 Lt 666 621 961 SEI 561 It LC- LL CL IS '0 18CUIZZ 31 NL 

0'0 OZ'O 91'0 91.0 CO.9 0'0 OB'L tC.0 01'9 L'6S 0 0 644 7.L 666 OS 201 OS 05 9t K- 18 BL 52 '0 1vBy9 32 N1 (v , 

0'0 0'0 0'0 6C.O 26'199 0'0 S9'LLS 9t.0 $0'2 1.9 96 96 622 L91 SZ 2& 9K ZSZ 2SZ L9 LI- 66 16 22 '0 lW9C 31 NI ' 
11% SNIA39 W31 ' v 

3338 01N DNyl no1 CJ 

tI 11% NCO-IW 

11% NOSlOH31N 
0'0 01'0 22.0 IE'O SI'OZ 0.0 11.6 52'0 BO'C 202 89 26 (01 821 CSI 021 t51 SC Gt 85 W- 16 69 Q '0 1VBO52 31 N1 

0'0 61'0 22'0 92.0 06VI 0'0 LO'C1 (('0 OB'C VIC 0 98 666 16 L6 CI1 221 8C 8t 6t IS- W 08 St '0 13aVI 31 NI 
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c 
WAWW VALLEY WELL 

5N 1E 25W.l 1703. 28 89 91 -24 58 42 42 215 42 139 121 97 88 83 13.2 1.28 0.19 1.22 31.23 10.01 0.78 0.39 0.05 0.0 

BEN STIDLER WELL 
5N IE -1 W06. 29 82 85 -30 50 54 54 177 130 98 94 999 82 0 18.0 2.95 0.14 0.74 292.47 2.98 0.34 0.30 0.07 0.0 

JULIUS JO(ER WZLL 
5N IE 35ACAI 83. 40 83 86 -29 52 87 87 139 118 95 93 999 67 0 26.0 19.87 0.0 0.24 0.0 0.19 0.05 0.06 0.07 0.0 

J E W  D A V I S  
WELL I 1  

CLATER FORSGREN 
WELL 

IN 1 W  7ACCl 0. 21 W 98 -18 66 59 59 zt3 144 999 170 260 0 97 12.5 1.68 0.63 115.23 0.0 123.25 0.60 0.46 0.43 0.0 

1N 1W 7WCl 0. 20 94 % -19 64 61 61 185 115 999 171 282 0 97 16.7 2.32 0.66 48.24 0.0 71.11 0.43 0.26 0.17 0.0 

IRVIN WEWE WELL 
1N 1 W  BOW1 3028. n 85 w-27 54 43 43 186 120 144 123 100 93 90 16.6 1.15 0.21 147.39 zJ9.37 165.92 0.87 0.97 0.85 0.0 

SHAHE BJES WELL 
1N l W  150Ml 0. P 98 100 -16 68 66 66 212 149 255 164 227 96 95 13.5 3.40 0.58 26.80 0.0 31.60 0.29 0.23 0.20 0.0 

TEWY TLWEK 
ELL I 1  

1N 1 W  MOD1 0. 23 88 90 -25 57 205 194 253 119 161 I30 105 93 90 10.2 2.40 0.22 792.30 0.0 884.21 0.42 0.10 0.09 0.0 

BisMoF REALTY ELL 

LEMA FIMR ELL 

3N 1 W  25MYl1 0. 21 82 85 -30 50 27 27 109 7J 113 105 999 92 0 36.5 1.14 0.37 46.4'1 113.16 140.64 0.88 0.44 0.14 0.0 

5N I W  l6CABl 0. 20 112 111 -5 8s 70 70 415 179 999 222 999 0 0 4.6 1.28 0.39 4.50 0.0 32.24 0.78 0.22 0.03 0.0 

HARRY WTERS 
WELL 

lNlTAL BUTTE ELL 

I S  1 W  5ABcl 0. 26 94 W -19 64 71 71 181 71 189 141 IW 93 90 17.4 5 . 8  0.71 16.08 0.0 15.17 0.19 0.18 0.19 0.0 

IS 1 W  36saCl 0. 23 82 85 -30 50 68 68 166 68 103 101 599 89 0 20.0 4.95 0.49 21.44 0.0 18-01 0.20 0.25 0.30 0.0 

- Adams County 
MITE LlCKS ti S 
I6N 2E 33scClS 114. 65 142 137 21 116 145 145 98 117 201 150 186 73 71 42.0 18.77 0.01 9.14 0.0 2.10 0.05 0.84 3.58 0.0 

KRIGBAUM H S 
19N 2E 2 W l S  151. 43 120 118 2 91 96 W 60 % 169 137 127 81 74 72.2 46.05 0.06 4.98 0.0 0.90 0.02 0.10 0.49 0.0 

ZlM'S RESORT 
20N 1E a A 1 S  0. 65 113 112 -3 84 83 83 47 83 121 117 66 52 27 89.8 27.60 0.01 7.46 0.0 2.47 0.04 0.39 0.97 0.0 

STlWY W S 
21N 1E 23ABAIS 38. 30 106 106 -10 76 85 85 74 85 123 114 97 85 80 58.2 22-66 0.28 7.15 8.31 2.63 0.04 0.19 0.50 0.0 

BOULDER CREW 
REMRT 
2ZN IE WDADlS 19. 26 94 96 -19 64 8 8 4 8 999 999 999 0 0 212.6 5.13 0.0 2.68 0.0 8.06 0.20 0.56 0.11 0.0 

STIRKEY H S 
18N 1 W  340881s 492? $6 107 107 -9 77 70 70 46 70 116 109 86 58 40 91.4 33.32 0.0 8-34 0.0 2.37 0.03 0.11 0.36 0.0 

Bannock County 
SHOAL WB)IVISIoN WELL 
55 WE 2 6 m l  378.. 26 89 91 -24 58 187 187 '229 131 118 108 999 86 0 12.0 3.30 0.69 45.a 0.0 16.33 0.W 0.33 0.91 0.0 

Bannock County 
SHOAL WB)IVISIoN WELL 
55 WE 2 6 m l  378.. 26 89 91 -24 58 187 187 '229 131 118 108 999 86 0 12.0 3.30 0.69 45.a 0.0 16.33 0.W 0.33 0.91 0.0 

ROBERT BROW 
WELL I 1  

5S WE WAB1 57. 41 63 68 -46 31 185 185 227 1% 999 999 999 0 0 12.1 3.74 0.59 14.57 0.0 10.37 0.27 0.22 0.31 0.0 

Tl=SlLlCA TEW ASSUMIS QLMTZ &wlLlWlUM 

Ts-SlLIcA TEW ASSUMING EQulLleRllJM W l T M  RamiolJs SILICA 
T~=SILICA TEWERATIJRE MSIJMINO EQuiLisRiw wim O~ALCEWNY MJ CONWCTIVE ~ I N G  (NO STEM LOSS) 
T5-NA-K-CA TEMP 
T61NA-K-CA TEW CORRECTED FCR K). 
T7-NA-K TEW 

OMDUCTlVE OOOLlffi (No STEM LOSS) 
TBSILICA TEW ASSUMING QUIRT2 EQUILI~IUM No KIIABATIC WPMSION XI ODNSTANT MTMMPY (Lux STEM LOSS) 

IF T) = T6, THERE W No CMIRECTION 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.21 25.28 

0.28 14.56 

0.58 4.86 

1.16 16.56 

0.66 12.84 

1.15 20.89 

T.10 13.17 

0.95 4.02 

0.50 18.68 

0.71 26.78 

0.99 9.57 

0.87 9.27 

0.62 1.71 

0.37 1.89 

0.26 2.09 

0.28 2.79 

0.34 9.47 

0.25 2.83 

3.W 6.29 

2.48 6.41 

0.95 

0.88 

0.72 

1.22 

1.22 

1.06 

1.21 

1.10 

1.03 

1.42 

1.10 

0.98 

1.10 

1.02 

0.61 

1.16 

0.84 

0.66 

1.05 

0.39 

c 
0.37 -0.36 O.OW36 

0.31 -0.42 0.00151 

0.18 -0.58 0.00476 

0.62 -0.09 0.00156 

0.62 -0.09 0.00970 

0.47 -0.25 0.00330 

0.62 4.10 0.00101 

0.51 -0.21 0.22100 

0.44 -0.28 0.02867 

0.83 0.11 0.00278 

0.52 -0.21 0.00085 

0.39 -0.33 0.00088 

0.62 -0.18 0.00296 

0.48 -0.29 0.00012 

0.13 -0.67 0.00017 

0.59 -0.14 0.0 

0.25 -0.47 0.0 

0.16 -0.63 0.00018 

0.47 -0.26 0.02061 

-0.15 -0.91 0.01166 

TBINA-K-CA TEW M C T E D  FCR FW 
TFFWRNIER-lRUESDELL MIXINO MmEe 1 TEYP (QUARTZ-No STEM LOSS) 

SPlPERCENTffiE OF COLD WATER IN T9 CALCULATIW 

TlO-FOWWlER-TRUESDELL MlXlNG MmEL 2 TEW (QUARTZ-STEAM COSS) 
TlI=FOUFIlER-lRUESOELL MIXING MmEL 1 TEW ~WLCEwNY-No STEM LOSS) 

IlbPERCENTffiE OF aKD WATER IN l ! I  CALCULATIoN 

** IR NOT WWLATED IF Tq <7ooC 
4 9 9  MENS HOT WATER CALCULATICN NOT POSSIBLE 
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16.1 

0.0 

25.6 

38.2 

0.0 

1.0 
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19.0 

0.0 

0.0 

37.8 

33.8 
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I 
h) 
h) 
4 
I 

CONOli H S 
IS 21E 14WClSI310. 52 76 8 339 145 78 78 999 34 0 6.3 1.96 0.32 4.41 0.0 15.62 0.51 0.24 0.07 0.0 0.0 1.35 13.64 0.42 -0.10 -0.88 0.02715 21.9 

M I L F W  SWEAT H S 
IS 22E IOABlS 76. 44 73 1 6 4  6 4 i u 9  9 70 999 0 0 9.2 1.39 0.33 1.51 0.0 12.37 0.72 0.31 0.04 0.0 -0.0 0.28 18.53 0.51 -0.03 -0.80 0.01972 0.0 

Boise C o u n t y  - 
TWIN SPRINGS 

0.0 

8N 5E IBCclS 8. 40 99 100 - t5 69 63 63 29 63 144 123 100 78 68 124.7 47.94 0.07 0.88 0.0 0.37 0.02 0.04 0.10 0.0 0.0 0.33 2.70 0.82 0.27 -0.49 0.00014 0.0 

4N 6E N ~ C ~ C B I S  0.  67 13 36 60 189 141 151 69 60 110.5 45.33 0.0 0.22 0.0 0.20 0.02 0.v 0.06 0.0 0.0 0.25 3.12 0.23 -0.24 

DANSKIN CREEK H S 

nOT ~CWIffiS 
CPWWWND 

0.0 
8N 5E L E 8 1  19. 48 113 112 -3 84 65 65 44 65 173 135 129 78 69 95.5 32.63 0.0 0.26 22.24 0.12 0.03 0.08 0.13 0.0 0.0 0.82 3.11 0.81 0.29 -0.49 0.0 

OONLAY RANCH H S 

OEEH H S 

8~ 5~ lornois 265. 55 109 io9 -7 80 74 74 YJ 74 148 125 io4 68 5)  105.1 62.59 0.0 0.21 0.0 

9N 3E 258AClS 76. 80 147 141 2tn 122 139 139 91 139 209 149 1% 66 65 46.1 50.36 0.0 1.40 0.0 

9N BE 3ZCA815 946. 65 117 Ll5 0 88 79 56 155 128 197 a133 86.3 60.56 0.09 0.11 0.0 0.06 0.02 

BONNEVILLE H S 
10N 10E 31BCclS1374. 85 1>7 132 16 110 142 142 I 176 137 152 56 56 39.3 53.09 0.07 0.23 0.0 0.06 0.02 

KIPXHAH H S 

B o n n e v i l l e  C o u n t y  
FALL WEEK 
MINERAL SPG 
IN 43E W 1 S  265. 25 42 50 -63 9 191 191 193 102 999 999 999 0 0 15.7 4.40 0.36 599.02 b.0 122.70 0.23 

Emow4w4 CREEK w s 
2s 42E 26DCOlS 49. 35 70 75 4 0  3 119 119 XI 50 89 86 999 66 0 105.0 24.41 0.45 121.62 0.0 27.35 0.04 

ALPINE W S 
2s 46E I9cAolS 38. 37 91 93 -22 61 Po 200 206 114 146 122 100 79 68 14.2 4.67 0.29 555.82 164.04 98.32 0.21 

0.07 0.14 0.0 0.0 0.40 2.33 

0.04 0.36 0.0 0.0 1-17 1.S7 

0.06 0.08 0.0 0.0 0.18 2.40 

0.06 0.15 0.0 0.0 0.37 2.W 

0.56 2.68 0.0 0.0 13.19 2.17 

0.12 0.53 0.0 0.0 0.64 0.67 

0.97 5.39 0.0 0.0 7.58 1.81 

0.72 

0.87 

0.77 

0.65 

0.55 

0.64 

0.93 

0.21 

0.44 

0.30 

0.24 

-0.23 

0.08 

0.37 

-0.58 0.00011 0.0 

-038 0.00267 0.0 

-0.51 0.M)lSS 6.0 

-0.58 0.00091 4.3 

-0.96 0.50716 24.0 

-0.66 0.77384 28.8 

-0.58 0.26729 20.2 

B u t t e  C o u n t y  
LEU1 S ROTHWELL 
WELL 
3N 25E 3 m C I  45. 41 106 106 -10 76 91 91 356 126 171 1% 127 82 75 5.8 1.70 0.53 3.52 0.0 10.96 0.59 0.35 0.11 0.0 0.0 0.33 13.72 1.03 0.49 -0.27 0.20374 31.8 

BUTTE ClTY 
WELL I1 

3N 27t 9ABt)l 0. 35 83 86 -29 52 54 54 322 132 97 94 999 73 0 6.8 0.84 0.62 14.74 0.0 37.92 1-18 0.31 0.12 0.0 0.0 1.06 29.63 0.81 0.25 -0.49 0.02S06 0.0 

cams c o u n t y  -- 
WW%W H S 

1N IJE 32ABBlS 731. 66 120 118 2 91 154 154 124 154 150 128-467 62.'' 30.6 67-24 0.0 0.67 0.0 0.16 0.01 0.04 0.10 0.0 0.0 1.15 2-32 0.77 0.30 -0.50 0.00091 0.0 

0.0 

IN 13E J w 3 c Z S  161 I31 122 64 50 47.6 97.63 0.0 0.93 0.0 0.14 0.01 0.03 0.11 0.0 0.0 1-29, 2.05 0.32 -0.15 -0.95 0.00000 0.0 

WT WI f f iS  luNM 

rKlf SPRINGS RANCH 

HOT SPRING RANCH 

ELK CREEK H S 

23 6 97 74 74 H) 74 1711 t37 129 71 60 122.1 97.83 0.0 0.83 434.13 

7 54 78.0 79.90 0.16 0.95 0.0 0.18 0.01 0.03 0.11 0.0 0.0 1.40 2-29 0.39 ,-0.08 -0.89 0.0 9.8 

1N 15E I4MAIS 95. 55 1 1  12S 7 98 94 57 I 94 187 I42 150 76 70 77.4 72.11 0.09 0.68 700.71 0.06 0.01 0.05 0.58 0.0 0.0 1.42 1.87 0.81 0.31 -0.48 0.00006 5.8 

IN 15E 14ADA2S 8. 55 127 124 7 99 84 54 42 84 I89 143 151 76 70 97.8 66.83 0.08 0.77 500.50 0.07 0.01 0.04 0.40 0.01 0.01 1.42 1.93 0.82 0.32 -0.47 0.00012 5.8 
ELK CREEK H S 

ELK WEEK H S 
1N 15E 14MAsS 8. 45 I23 121 S 95 86 86 42 86 201 148 159 8) 79 97.8 72-90 0.0 0.76 522.26 0.06 0.01 0.03 0.41 0.W 0.00 1.35 1.85 0.99 0.45 -0.32 O.OOO11 0.0 

LIGHTFOOT H S 
3N 13E 'IDCAIS 38. 56 119 117 1 91 99 99 62 99 164 I33 124 72 61 69.7 84.09 0.0 0.66 44.31 0.06 0.01 0.02 0.21 0.0 0.0 1.67 1.83 0.80 0.30 -0.49 0.0 0.0 

B A W T N E R  H S 
SN 12E m 1 S  76. 44 95 97 -19 65 56 56 34 56 107 101 999 67 0 114.8 37.66 0.0 1.24 65.28 0.18 0.03 0.05 0.28 0.0 0.0 1.85 3.36 0.80 0.27 -0.50 0.0 0.0 



Basic Data Table 2. Estimated Aquifer Temperatures, Atomic and Molar Ratios of Selected Chemical Constituents, Free Energies of Formation 
o f  Selected Minerals, Par t ia l  Press*=es of C02 ~ a e  and R Values from Selected Thermal Springs and wells i n  Idaho (continued) 

M)RsWIQ( H S 
3N 14E 28cMIS1764. 

SHEEP H S 
I S  12E 16ChBlS 0. 

WOLFHS 
I S  12E 16CBAlS 0. 

KEITH STROH WELL 
I I S  12E 31cBc1 57. 

LEE BARRohl 
WELL I 1  9" I S  13E 2 m 1  4. 

LEE tlARRoN 
WELL I 2  

1s 13E 27CC81 303. 

LEE WRRON 
WELL 83 

IS  13E 270332 0. 

BARRONHS 
I S  13E 34BcBlS 5% 

LEE BARRON 
WELL 14 

FAlRFl EL0 
CITY WELL 

IS 13E 34Bccl 0. 

IS 14E 9OM1 814. 

LEONMO TlEGS 
KLL I.l 

I N  2W 5Nw)l 0. 

Cams County fcont'd.) 

81 134 130 I4 107 93 93 70 93 171 136 132 57 45 61.8 66.83 0.0 0.18 0.0 0.06 0.01 0.05 0.11 0.0 0.0 0.39 2.23 0.76 0.33 -0.49 O.M)6Zil 

49 116 115 -1 88 73 73 37 73 167 134 12) 77 68 106.8 85.42 0.0 1.13 639.77 0.24 0.01 0.0 0.12 0.0 0.0 1.48 2.34 -0.02 -0.55 -1.33 0.0 

45 116 I15 -1 88 57 57 4 57 174 137 129 80 73 213.7 106.78 0.0 0.90 213.72 0.20 0.01 0.25 0.10 0.0 0.0 1.06 2.10 0.11 -0.42 -1.20 0.0 

31 87 89 -28 56 51 51 I 1  51 999 63 999 0 0 181.4 92.98 0.0 1.41 0.0 0.36 0.01 0.03 0.06 0.0 0.0 1.72 2.78 0.70 0.12 -0.61 0.00001 

I 123 121 5 95 92 92 71 98 999 189 999 0 0 60.9 49.98 0.54 0.55 190.41 0.15 0.02 0.02 0.09 0.27 0.15 5.11 2.31 1.47 0.88 0.16 0.00322 

35 127 124 7 99 79 79 41 79 I 9  168 253 92 91 99.9 54.63 0.07 0.54 197.13 0.13 0.02 0.02 0.09 de09 0.05 5.14 2.12 1.36 0.80 0.05 0.00022 

45 113 112 -3 84 95 58 51 95 165 133 124 79 71 84.2 78.45 0.09 0.64 0.0 0.10 0.01 0.02 0.09 0.01 0.01 3.57 1.72 0.98 0.44 -0.33 0.00089 

72 127 124 8 99 127 127 73 102 165 133 124 61 47 599.3 52.30 0.05 0.54 198.03 0.13 0.02 0.02 0.10 0.01 0.01 2.71 2.02 0.72 0.27 -0.54 0.00286 

49 127 124 8 99 96 96 65 104 205 149 160 82 76 €6.8 54.35 0.06 0.58 236.95 0.12 0.02 0.02 0.11 0.00 0.00 3.16 2.00 1.11 0.59 -0.19 0.00150 

21 73 77 4 7  41 31 31 42 31 999 999 999 0 0 99.2 10.90 0.32 0.58 0.0 1.11 0.09 0.10 0.05 0.0 0.0 1.12 7.76 0.90 0.30 -0.41 0.00086 

Canyon County 

22 76 80 -35 45 40 40 174 125 999 999 999 0 0 18.5 1.43 0.29 53.60 0.0 71.11 0.70 0.47 0.35 0.0 0.0 1.13 20.82 0.92 0.33 -0.39 0.00138 

0.0 

0.0 

0.0 

0.0 

19.2 

4.9 

5.8 

3.7 

4.0 

0.0 

0.0 

WN TlEGS WELL 82 
I N  2W 8ACCl 0. 22 85 88 -27 54 52 52 232 135 999 999 999 0 0 11.7 1.15 0.21 147.39 259.37 165.92 0.87 0.97 0.89 '0.0 0.0 1.15 20.89 1.06 0.47 -0.25 0.00330 0.0 

IN 2W 3 6 W 1  757. 25 93 95 -20 63 83 83 103 117 999 999 999 0 0 39.4 16.86 0.42 6.51 0.0 3.08 0.06 0.07 0.14 0.0 0.0 1-35 3.94 1.10 0.52 -0.21 0.00127 25.6 

2N 2W 34BDAl 2271. 48 89 91 -24 Y) 66 66 2 66 999 999 999 0 0 222.8 69.21 0.10 3.66 0.0 0.38 0.01 0.02 0.20 0.0 0.0 1.12 1.59 0.54 0.01 -0.76 0.00059 0.0 

MELBA CITY WELL 

WESLEY W E R  WELL 

CANNON FARHS 
WELL 14 
24 3U 2ZXCl 2952. 30 109 109 -7 80 63 63 202 141 999 999 999 0 0 14.6 2.40 0.45 8.47 0.0 37.92 0.42 0.25 0.06 0.0 0.0 0.35 13.21 1-29 0.70 -0.02 0.00150 0.0 

c 



c c 
CALOlrELL WNC. 
PNK M L L  
4N SW %ME1 568. 28 100 101 -14 70 H 54 92 95 999 999 999 0 0 45.1 8.40 0.01 1.93 18.28 5-48 0.12 0.10 0.06 0.0 0.0 5.62 7.19 1.16 0.58 -0.15 0.00350 0.0 

CALOlrELL CITY 
WELL 
4~ 3W 35-1 M28. 20 78 81 -34 46 36 36 103 93 999 999 999 0 0 39.3 3.39 0.16 4.62 42.04 11-26 0.29 0.21 0.08 0.0 0.0 1.70 13.53 0.99 0.39 -0.33 0.00338 0.0 

Caribou County 
BLM(FWT 
R l V U  Y S 

5S 40E 148cDlS 4, 26 83 86 -29 52 329 3291191 175 999 70 999 0 0 1.2 0.38 0.60 15.93 79.79 86.35 2.63 0.44 0.08 0.02 0.39 0.26 20.28 0.98 0.40 - 0 J 3  1.25606 34.0 

BLAD(FWT 
RESERVOIR W S 
6s 41E 1WClS 1168. 23 72 76 -39 40 46 46 529 119 999 999 999 0 0 3.2 0.20 0.41 6.52 213.26 47.82 5.12 0.37 0.05 0.00 0.00 1.08 67.27 0.86 0.27 -0.45 0.54346 0.0 

coma WOC 
WELL 81 
6s 41t 19W1 598. 42 76 80 -35 45 362 3622087 198 999 59 999 0 0 0.7 0.25 0.62 9.55 24.02 144.48 3.98 0.38 0.02 0.06 0.58 0.12 30.10 0.61 0.07 -0.69 0.91403 34.5 

C(1RRM a E E K  
WELL 12 

CORRAL CREEK 
WELL 13 

QXIRAL 
WELL 14 

6S 41E 19EA61 397. 41 79 83 -32 48 369 3692295 213 999 69 999 0 0 0.1 0.27 0.65 6.58 0.87 83.97 3.67 0434 0.03 0.09 0.61 0.13 29.48 0.67 0.12 -0.64 0.44635 55.3 

1 

6s 41E l9Wl 79. 41 79 83 -32 48 360 3602036 201 999 69 999 0 0 0.7 0.25 0.62 8.93 23.43 1S7.67 3.96 0.39 0.02 0.07 0.60 0.12 30.02 0.67 0.13 -0.64 0.68542 34.7 

6S 41E 19BMZ 42. 36 79 tu -32 48 363 3612097 203 999 62 999 0 0 0.7 

75 38E 26CFOIS 189. 34 89 91 -24 58 268 268 679 147 101 100 999 78 0 2.2 0.50 0.38 41.54 60.93 165.92 1.98 0.40 0.10 0.0 0.0 0.62 23.72 0.92 0.36 -0.38 0.69332 25.3 

95 41E 12ADOlS 4. 28 85 88 -27 54 M 301590 152 999 88 999 0 0 0.9 0.02 0.57 1.91 34.73 252.14 40.68 0.50 0.00 0.02 0.04 0.02 279.16 0.98 0.40 -0.33 0.70321 0.0 

POHMUF RIVER Y S 

S i l l A  SPRIffiS GEYSER 

S I X  s RANCH 
WELL 11 
11s 2sE llccAl 7911. 

S I X  s RANCH 
WELL 12 
11s 26E zoDo01 5095. 

CRITWFIELO WELL 
11s 26E 2 8 K S I  5095. 

C 6 Y W Q l  
WELL 82 
11s 27E 56461 0. 

LYLE WRFEE WELL 
13s ZSE 22BcBl 0. 

Y A m  SPRINGS 
13s 26E 17ax)lS S22. 

14s 21E 348Dcl 189. 

OWLEY H S 
145 22E 27DCBlS 38. 

SEARS SPRING 
14s 25E 6BBBlS 662. 

GRIFFEr+cYIoM M L L  
145 26E 1IY)Ol 378. 

HAROLD WlW M L L  
14s 26E lcDAl 0. 

Cassia County 

60 110 110 -6 81 89 79 88 101 136 120 99 61 42 48.0 P.39 0.10 2.11 0.0 0.28 0.04 0.10 0.74 0.0 0.0 252 299 0.77 0.28 -0.52 0.00436 7.5 

32 97 99 -17 67 49 49 197 130 129 117 96 83 76 15.2 1.91 0.03 1.98 0.0 9.18 0.52 0.33 0.07 0.0 0.0 0.55 18.81 1.05 0.48 -0.26 0.00205 0.0 

35 98 100 -16 68 51 51 207 126 126 117 95 80 72 14.1 1.91 0.02 7.66 0.0 10.50 0.52 0.33 0.24 0.0 0.0 

29 12S 121 5 95 0 0 0 0 999 178 999 0 0 0.0 6.71 . 0.46 14.19 0.0 3.63 0.0 0.17, 0.66 0.0 0.0 

SO 59 65 -49 27 0 0 0 0 999 999 999 0 0 0.0 1-51 0.40 8.42 0.0 7.45 0.66 0.36 0.40 0.0 0.0 

21 96 98 -16 66 34 34 294 34 173 136 129 95 93 7.9 0.72 0.03 EL80 0.0 32.24 1.39 0.56 0.46 0.0 0.0 

43 98 100 -16 68 97 97 297 173 122 Il l  86 72 57 7.8 5.48 0.1s 2.89 0.0 5.11 0.18 0.15 0.08 0.0 0.0 

47 118 116 0 89 92 92 65 92 180 139 131 79 72 67.3 1.18 0.0 3-55 0.0 0.16 0.02 0.10 1.25 0.0 0.0 

28 67 72 -43 35 H 39 299 59 9s m 999 o o 7.7 0.90 0.43 25.46 0.0 34.37 1.11 0.37 0.27 0.0 0.0 

77 113 112 -3 84 63 63 zS3 63 1i6 117 75 4S 0 9.5 4.88 3.96 0.0 0.0 0.0 0.20 0.07 0.44 0.03 0.0 

63 In IN I 99 121 121 41 121 l75 137 130 69 58 99.7 296.37 0.33 5.29 274.19 0.06 0.W 0.01 0.44 0.0 0.0 

4.17 18.81 1.02 0.46 -0.28 0.00428 0.0 

17.41 ~ 5.86 1-43 0.85 0.12 0.MMZI 35.3 

4.58 28.35 0.53 -0.04 -0.78 o.oosw 34.1 

7.13 47.83 1.21 0.62 -0.10 0.W54 0.0 

1.26 9.77 0.88 0.W -0.43 0.00195 8.8 

6.52 2.17 0.38 -0.14 -0.92 0.0 0.0 

5.15 4 1 4  0.66 0.08 -0.64 0.00079 0.0 

6.22 18.34 0.42 -0.02 -0.84 O.OW84 0.0 

7.80 0.68 0 3 5  -0.1s -0.93 0.W10 11.7 



Basic Data Table 2 .  Estimated Aquifer Temperatures, Atomic and Molar Ratios of Selected Chemical constituents, Free Energies of Formation 
of selected Minerals, Partial Pressures Of Co2 Gas and R Values from Selected Thermal Springs and Wells in Idaha (continued) 

I 
I I Free Energ ies  of 

F w m t l o n  of Atanlc R a t i o s  Molar Rat  lor 
b 

(see foo tno tes)  
O C  m n  

Cassia County (cont 'd . )  

0.07 146.17 0.0 23.70 0.19 0.64 3.88 0.0 

H M L O  W A R D  
WELL # I  
145 27t l8CCCl 3399. 24 131 127 11 104 231 160 256 165 999 213 999 0 0 10.0 5.39 

K M i l S  MITCHELL 
WELL 1 2  
155 21E 25uCCI 38. 46 l b  80 -35 45 94 52 59 94 999 56 999 0 0 103.9 95.89 

rlAROLD W A R D  
WtLL 12 
15s 24t z a m  378. UI 95 97 -19  65 47 47 105 89 119 108 999 76 o 38.4 3.30 

BLM 
15s 25E ;?)CS€l 0. 60 116 115 -1 88 128 128 12 128 151 127 126 66 69 60.0 58.11 

B1.M 
15s 26t l2Accl 0. a6 150 126 10 102 220 213 222 220 999 x)l 999 0 0 12.6 11.62 

BLM 
155 26E 220001 189. 82 107 107 -9 77 103 I03 I8 103 112 109 75 29 0 157.9 40.41 

0.0 35.32 5.01 1.59 1.00 0.28 0.00317 4.9 

5.3 

0.0 

3.0 

0.5 

1.3 

2.6 

1 .o 

0.4 

8.4 

8.8 

10.9 

10.9 

18.7 

0.0 

0.0 

0.08 3.80 64.74 0.40 0.01 0.01 0.12 0.0 0.0 2.19 1.46 0.39 q.14 -0.92 0.00059 

0.41 14.79 0.0 6.05 0.30 0.33 0.80 0.0 0.0 6.56 9.98 0.94 0.39 -0.31 0.00834 
I 
td 
w 0.05 5-76 0.0 0.22 0.02 0.08 1.63 0.0 

0.01 535.971351.71 36.47 0.09 7.81 113.85 0.0 

0.01 214.39****'** S.31 0.02 1.35 53.75 0.0 

0.04 40.05 0.0 2.24 0.06 1.04 18.27 0.0 

0.01 84.63 0.0 4.41 0.05 1.47 2l.71 0.0 

0.01 72.74 0.0 4.40 0.07 5.50 89.36 0.0 

0.0 5.55 1.82 0.59 0.10 -0.70 0.00007 

0.0 234.70 0.99 1.56 0.98 0.25 0.00074 

0.0 104.16 0.66 0.51 -0.11 -0.93 0.00092 

0.0 46.04 1.W 0.89 0.47 -0.35 0.00069 

0.0 42.76 1.49 0.51 0.11 -0.71 0.00476 

0.0 84.35 1.18 0.60 0.20 -0.62 0.00102 

0 
I 

IVAN DARRINOTON WELL ill 
155 26E 23MAI 15. 85 156 149 34 132 185 183 115 185 219 153 216 65 65 18.4 16.22 

F W i E R  H 5 WELL 
15s 26E 23BBC1 220. 95 131 127 I 1  104 146 146 95 146 150 127 107 40 12 43.3 18.42 

HARRIAT WANK WELL 
155 26F. 231)OCI 227. 90 135 131 15 108 139 I20 79 139 165 132 123 49 M 53.9 14.89 

I V A N  OWAINGTON 
WELL 13 
1SS 26E 23WDI 0. 33 104 104 - I 1  74 94 92 101 94 164 132 123 86 81 40.3 5.60 0.10 191.08 0.0 28.86 0.18 1.22 7.98 0.0 

0.10 183.36 0.0 24.95 0.15 0.86 6.22 0.0 

0.0 32-18 3.02 1.14 0.58 -0.17 0.01823 

REI11 STEWART WTLL 
15s 2GE 248AO1 3399. 32 98 100 -16 68 94 94 101 100 136 120 98 84 77 40.4 6.62 0.0 Zl.08 3.02 1.08 0.51 -0.23 0.00931 

I V A N  I %TON 
WtLL I 4  
155 261. 24CCl 3599. 31 106 106 -10 16 96 W 110 109 180 139 131 89 85 36.1 6.14 

BLM 
15s 26E 25ALAl 83. 30 130 126 10 102 185 146 174 149 999 186 999 0 0 18.5 18.43 

BLM 
165 26E %BA1 151. 40 W 90 -25 57 94 94 122 97 83 88 999 60 0 31.4 7.21 

0.13 120.06 0.0 16.69 0.15 0.83 5.89 0.0 

0.18 109.11 830.88 5.93 0.05 0.30 5.48 0.0 

0.0 29.16 3.17 1.19 0.62 . -0.12 0.00528 

0.0 48.24 1.84 1.48 0.91 0.18 0.00364 

0.0 23-59 3.64 0.80 0.26 -0.50 0.02705 0.26 46.29 832.87 6.25 0.14 0.64 4.66 0.0 

- Clark County 

0.30 0.71 0.0 6.87 1-85 0.74 0.08 0.0 

0.42 0.86 24.03 5.93 1.31 0.47 0.07 0.0 

LIIJY Y s X I  
9N 33E '&@CIS 946. 50 84 67 -28 53 66 64 540 144 89 91 999 46 0 3.1 0.54 0.0 0.11 39.67 0.58 0.06 -0.72 0.12949 

0.0 0.19 35.49 0.47 -0.02 -0.82 0.00738 
LlOY H S WELL 
ION 33E 3 5 a I  6813. 59 88 90 -25 51 68 68 503 176 89 95 999 34 0 3.4 0.76 

c c 



I 
h, 
w 
P 
I 

c 
W N M  WRINGS 
11P 326- 2SMClS7267. 29 57 63 -50 25 23 23 557 124 999 999 999 0 0 5.6 0.32 0.58 2.84 0.0 25.60 3.13 0.39 0.04 0.0 0.6 0.n 85.24 

Custer County 

WW?Y Y s 
7N 17E 6ABA 193 143 153 84 BO 17.0 6.66 0.34 0.54 0.0 0.87 0.15 0.24 0.15 0.0 0.0 0.30 6.41 

73 170 154 126 71 60 124.2 70.70 0.09 0.22 0.0 0.04 0.01 0.09 0.20 0.0 0.0 0.68 2-11 
PIERSON H S 

'#EST PASS H S 
8N 17E 328CAIS 9% 51 94 96 -19 64 185 !85 216 117 119 110 999 65 0 13.1 8.30 0.43 1.66 0.0 1.19 0.12 0.14 0.19 0.0 0.0 0.75 3-26 

76 47 47 6 47 17s 137 130 84 77 204.1 41.55 0.07 0.19 0;O 0.07 0.02 0.11 0.15 0.0 0.0 0.44 2.84, 

101 91 91 122 124 PO 156 220 84 83 31.4 17.86 0.02 0.43 0.0 0.44 0.06 0.11 0.11 0.0 0.0 0.17 3.94 

EMHORN H S 
93 137 137 83 137 187 141 133 75 66 51.0 125.52 0.49 0.20 0.0 0.03 0.01 0.08 0.18 0.0 0.0 0.51 1-59 

48 73 999 178 999 0 0 87.9 51.47 0.0 0.16 0.0 0.07 0.02 0.14 0.13 0.0 0.0 0.31 2.68 

9 179 999 0 0 81.1 49.13 0.07 0.17 0.0 0 0.02 0-15 0.13 0.0 0.0 0.31 2.75 

6 63 52 60.2 98.79 0.0 0.43 0.0 0 0.01 0.02 0.17 0.0 0.0 0.60 1.65 

0.33 0.27 0.0 0.08 0.01 0.11 0.15 0.0 0.0 0.29 2.11 

BAS~N CREEK w s 

. 41 89 91 -2 0.37 16.97 0.0 12.90 0.17 0.13 0.17 0.0 0.0 5.94 4.73 

BARNEY W 5 
0.89 4.29 0.0 39-08 2% 0.31 0.04 0.0 0.0 0.31 77.61 

BILL JOHNSTON E L L  
254 127 Y99 36 999 0 0 10.1 1.43 0.63 1.95 0.0 23-70 0.70 0.37 0.03 0.0 0.0 0.08 18.93 

SUNFLOWER FLAT H S 
16N !2E 8ooBlS 16. 43 109 104' -I 80 71 71 43 78 184 139 132 83 77 96.7 55-25 0.0 0.58 0.0 0.18 0.03 0.09 0.28 0.0 0.0 0.35 2.68 

THOMAS OIEEK 
RNJCHHS 
16N 12E 17DADtS 257. 43 125 123 6 97 90 90 56 90 248 162 225 88 87 77.5 68.07 0.0 0.45 0.0 0.08 0.01 0.06 0.21 0.0 0.0 0.43 2.0) 

L W R  LDON 
CREW H S 
IIN 14E 19WBlS 30. 49 119 117 1 91 73 73 31 73 199 146 158 81 76 121.7 55.91 0.0 0.54 0.0 0.11 0.02 0.04 0.15 0.0 0.0 0.64 2.10 

Elmore county  

115 114 -1 87 M 30 18 30 198 146 158 85 79 155.9 12.96 0.0 0.42 1k.58 1.46 0.08 0.17 0.03 0.0 0.0 0.29 5-66 

3N 10E 33AcDlS 53 120 l i e  2 91 112 75 66 74.2 9.10 0.0 0.52 32 1.32 0.11 0.21 0.05 0.0 0.0 0.58 7-26 
PMRADISE H S 

214 86 86 85.0 58.11 0.11 0.45 0 0.23 0.02 0.05 0.06 0.0 0.0 0.41 2.81 

137 I32 16 110 I26 91 69 126 189 142 150 63 53 63.3 106.19 0.15 0.16 0.0 0.05 0.01 0.33 0.09 0.0 0.0 0.25 1-80 

119 117 1 91 72 72 53 72 161 131 -77 63*** 80.8 4S.17 0.15 0.13 0.0 0.10 0.02 0.20 0.07 0.0 0.0 0.22 2.99 

6N I l E  350N)lS 0. 38 la I21 5 . 9 5  76 76 63 76 243 I62 224 88 87 69.1 37.77 0.22 0.23 0.0 0.10 0.03 0.11 0.16 0.0 0.0 0.42 3.06 

2s 5E 23-1 0. 22 99 100 -15 69 17 77 274 165 224 136 218 94 94 8.9 3.49 0.67 5.56 0.0 10.07 0.29 0.19 0.10 0.0 0.0 1-18 13-93 

ATLWTA n s 

JOHN WLOTA M L L  

c 
0.52 -0.06 -0.79 0.02253 0.0 

1.07 0.53 -0.23 0.00945 22.0 

0.55 0.06 -0.74 0.0 6.1 

0.11 0.20 -0.59 0.07181 24.7 

0.88 0.34 -0.42 0~00003 0.0 

1.14 0.63 -0.16 0.00160 1.6 

0.15 -0.35 -1.14 

1.23 0.68 -0.07 

1.24 0.69 -0.06 

0.65 0.20 -0.61 

0.68 0.16 -0.62 

0.80 0.26 -0.50 

0.0 

o.oooo1 

0 . m 1  

0 . W 4  

0.0 

0.07063 

18.2 

0.0 

5.4 

0.0 

14.6 

24.2 

0.54 -0.01 -0.77 0.00307 0.0 

0.50 -0.04 -0.80 0.01423 0.0 

1.04 0.50 -0.27 0.00434 0.0 

1.01 0.47 -0.30 0.00003 0.0 

0.93 0.41 -0.37 0.00027 0.0 

0.41 -0.07 -0.83 0.0 0.0 

0.62 0.11 -0.67 0.0 0.0 

0.50 -0.00 -0.79 0 . O W  7.6 

7.5 

10.5 0.86 0.18 -0.62 0.0 

0.71 0.16 -0.60 0.0 14.7 

0.72 0.n -0.94 0.0 

1.24 0.65 -0.07 0.00135 35.9 
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Basic  Data Table 2.  Estimated Aquifer Temperatures, Atomic and Molar Ratios of Selected Chemical Constituents, Free Energies of Formtion 
of Selected Minerals, Par t ia l  Pressures of co2 Gas and R Values from Selected Thermal springs and w e l l s  i n  Idaho (continued) 

A q u l f a  Temperatures and Percentage of Cold Water 
Estimated from GaKhemical Thwnmmeters 

liar f m t n n t a l  

Free Energies d 
Famation of Atanlc Ratlos Molar Ratlos 

0 

Gem County - 
ROYSTONE H S 

EAST WYSTONE H S 

7N 1E 8 0 0 A l S  76. 55 147 141 26 122 150 98 112 109 273 170 258 84 63 35.3 52-06 0.11 2.08 0.0 0.26 

7N IE  PCoClS 0. 45 I33 129 13 106 84 84 121 109 261 166 228 87 85 31.3 11.51 0.26 2.01 0.0 0.89 

G o o d i n g  County 

J. SHANNON WELL 
45 13E 28ABEl 0. 47 132 128 12 105 98 98 I 2 9  97 a 3  161 224 85 83 28.8 17.79 0.20 0.37 0.0 0.39 

4 s  13E 30KlBlS3126. 65 135 131 15 108 112 112 43 79 202 147 160 72 64 %a7 132.21 0.0 0.29 0.0 0.05 
WlTE M O W  H S 

DAVE MWER WELL 
'IS 12E 3MAl 0. 57 112 111 -5 83 70 70 9 70 152 127 110 67 57 191.3 98.06 0.10 0.24 0.0 0.04 

Idaho County - 
BURGDORF H S 
22N 4E I W l S  613. 45 120 118 2 91 57 57 39 57 191 143 152 78 72 104.2 37.14 0.0 0.80 0.0 0.55 

RIGOINS H S 
24N 2E 140WIS 189. 

B M I T H H S  
25N I2E 18W 15 742. 

R m  RIVER H S 
28N IOE 3wOlS 132. 

WEIR mEEK H S 
36N 1 l E  I3BCCIS 151. 

JERRY JOHNSON H S 
56N 13E 18MJJlS1135. 

42 119 117 1 91 95 95 54 95 195 145 156 80 75 80.0 44.99 

61 118 116 0 89 51 51 I4  51 157 129 ZJ3 63127 170.1 54.48 

55 122 120 3 94 80 80 50 80 175 158 130 70 60 86.1 52.30 

48 100 101 -14 70 34 34 42 34 124 116 91 63 48 98.6 15.32 

48 100 101 -14 70 33 33 18 33 124 I16 91 63 46 157.3 23.89 

0.03 2.04 0.0 1.40 

0.0 0.34 0.0 0.13 

0.0 0.10 0.0 0.06 

0.0 0.51 0.0 0.71 

0.12 0.64 0.0 0.80 

Jefferson County 
HElSE H S 
4N 40E 25WAlS 227. 49 79 83 -32 48 206 206 213 119 999 83 999 0 0 13.4 5.61 0.30 414.94 0.0 68.81 

Jerome County ROYAL C4TFIW 
I NWSTRY 
9s 17E 29DBB1 ***'* 43 121 119 2 92 93 93 48 93 206 148 161 82 78 87.7 77.66 0.0 0.78 0.0 0.09 

c 

0.03 0.07 0.56 0.0 0.0 1.53 2.12 

0.09 0.14 0.30 0.0 0.9 1.43 4.49 

0.06 0.05 0.05 0.0 0.0 1.17 3.59 

0.01 0.01 0.07 0.0 0.0 1.19 1.58 

0.01 0.03 0.11 0.0 0.0 1.20 1.61 

0.05 0.18 0.08 0.0 0.0 0.45 3.55 

0.02 0.86 0.38 0.0 0.0 0.07 1.79 

0.02 0.05 0.08 0.0 0.0 1.84 2.91 

0.02 0.11 0.10 0.0 0.0 0.27 2.13 

0.07 0.24 0.08 0.0 0.0 0.38 7.19 

0.04 0.17 0.07 0.0 0.0 0.21 5.10 

0.17 0.62 3.69 0.0 0.0 8.78 1.62 

0.01 0.03 0.18 0.0 0.0 2.55 1.74 

- 

1-31 

1.30 

1.26 

1.01 

0.97 

1.11 

I .08 

0.53 

0.88 

0.75 

0.70 

0.54 

0.95 

0.80 0.01 0.00954 

0.77 -0.01 0.00592 

0.74 -0.04 0.04091 

0.54 -0.26 0.00866 

0.43 -0.33 0.00024 

0.58 -0.19 0.00017 

0.54 -0.22 0.0 

0.05 -0.75 0.00002 

0.38 -0.41 0.00008 

0.23 -0.55 O.Oooo6 

0.18 -0.60 0.00004 

0.02 -0.76 0.24894 

0;4l -0.35 0.O0010 

7.3 

18.3 

13.4 

0.0 

7.6 

0.0 

2.0 

0.0 

0.0 

0.0 

0.0 

19.8 

0.0 



- Lemhi County 

16N 21E l8AJXlS 76. 46 88 90 - 65 150 144 115 124 112 75 65 42 24.7 25.36 0.21 1.99 0.0 0.74 0.04 0.05 0.13 0.0 0.0 1.07 2-38 0.70 0.17 -0.61 0.01918 12.2 

SALMON H S 
49. 45 BJ 86 -29 52 205 203 254 112 117 107 999 64 0 11.5 14.40 0.79 14.89 0.0 6.06 0.07 0.06 0.15 0.0 0.0 3.98 2.90 0.65 0.12 -0.65 0.38936 32.7 

SHMUEY n s 
ZON 24E 34ccCIS 50. 52 131 128 12 104 173 98 I35 117 234 156 221 80 78 27.0 64.46 0.14 2.28 0.0 0.29 0.02 0.02 0.18 0.0 0.0 0.86 1.15 1.18 . 0.66 -0.12 0.02860 5.8 

BIG CREEK H S 
2)N 18E 2XMIS 284. 93 161 152 38 137 113 173 136 173 224 153 218 60 59 26.7 72.37 0.06 1.04 0.0 0.17 0.01 0.02 0.10 0.0 0.0 1.48 1-20 0.87 0.48 -0.54 0.04252 2.6 

Madison County 

LAVERE RIMS YELL 
'IN 40E 5WAl 0. 21 257 139 273 167 257 % 96 9.9 0.92 0.58 8.25 0.0 12.40 1-08 0.30 0.19 0.0 0.0 4.92 37.20 1.18 0.58 -0.13 0.00207 0.0 

HNjK RIMS WELL 
5N 40E 883x1 0. Z6 101 1 278 138 258 162 227 94 93 8.7 1.06 0.S5 3.78 121.86 9.20 0.95 0.30 0.12 0.0 0.0 2.71 32.98 1.21 0.62 -0.10 0.00443 0.0 

PAULINE SMITH WELL 
5N 40E 9cccI 0. 21 91 93 -22 61 30 50 276 142 254 161 227 % 95 8.8 0.66 0.67 14.29 0.0 29.23 1.52 0.30 0.14 0.0 0.0 3.94 49.89 1.15 0.55 -0.16 O.Wl77 0.0 

GREEN CANYON h S 
5N 4 3 i  68CAlS 0. 44 72 7b -39 40 7 7 785 150 79 80 999 51 0 1.8 0.05 0.38 0.57 0.0 41.48 20.99 1-26 0.02 0.0 0.0 0.01 548.40 0.49 -0.05 -0.81 0.03367 0.0 

WALZ ENTER. 
INC. WELL 

W M A  wxxi 
WELL # I  

6N 41E l O A C C l  0. 26 114 113 -3 85 81 225 140 999 185 999 0 0 I213 3.66 0.37 3.91 81-26 3.97 0.27 0.20 0.20 0.0 0.0 2.81 9.84 1.36 0.78 0.05 0.00476 24.2 

6N 41E 1bWl 0. 24 115 114 -2 86 78 78 221 146 999 195 999 0 0 12.7 3.38 0.36 3.68 73.12 4.47 0.30 0.21 0.17 0.0 0.0 0.0 10~31 1.40 0.81 0.08 0.00236 214.1 
I 
h, WANDA WOOD 

WELL a2 
6N 41E IODBBI 0. 27 1'25 122 6 97 80 ,80 207 I33 999 198 999 0 0 14.0 3.94 0.40 2.98 5 8 3 9  3.27 0.25 0.22 0.20 0.0 0.0 2.60 9.13 1.47 0.89 0.16 0.00570 26.2 

I 
Oneida Couney 

KENT H S 
12s 34E 36BC81S 715. 24 83 86 -29 52 35 35 352 122 999 999 999 0 0 5.9 0.47 0.56 62.53 0.0 88.49 2.14 0.38 0.26 0.0 0.0 5.27 57.29 1-00 0.41 -0031 0.04489 0.0 

MALM W S 
145 36E 27WAlS 167. ZS 61 67 41  29 228 260 133 999 999 999 0 0 9.7 8.72 0.542813.82 0.0 284.43 0.11 0.38 3.71 0.0 0.0 227.48 1-48 0.67 0.09 4 - 6 4  0.26290 Z7*.3 

PLEASANTVIEW W S 
155 35E JMBlS***** 25 65 10 -44 33 176 176 188 114 999 999 999 0 0 16.4 4.44 0.49 359.86 0.0 74.49 0.23 0.51 2.40 0.0 0.0 11.57 4.30 0.72 0.13 -0.59 0.04960 M.4 

WWDRUFF H S 
I65 36E 1088clS 0. 27 78 81 -34 46 192 192 178 135 999 999 999 0 0 17.8 12.20 0.571429.24 0.0 102.71 LO8 0.44 5.97 0.0 0.0 74.70 1.44 0.88 0.30 -0.43 0.02094 29.8 

Owyhee County 

GIVENS H S 
0.0 2.01 0.91 0. 0.19 -0.59 O.OOOO8 0.0 

5 P 81 999 999 68 0 623.6 87.17 0.0 1.90 0.0 0.13 0.01 0.02 0.22 0.0 8.82 1.55 0. 0.36 -0.39 0.01687 0.0 

1N 3W 21B8DlS 0. 49 121 119 3 9 100 189 283 150 81 75 153.1 219.66 0.0 0.88 0.0 0.03 0.00 0.01 0.21 

WESLEY HlGGlWS E L L  

EARL FMITE E L L  
IS ZW 7CCBI 640. 46 82 85 -30 50 83 83 14 83 999 999 999 0 0 170.1 110.11 0.0 0.93 0.0 0.08 0.01 0.02 0.16 0.0 0.0 1.14 1-52 0.47 -0.06 -0.83 O.CQO48 0.0 

ALFRU) li?fWOOD WELL 

WlLLlAH mx 
WELL # I  

35 1E 350ACl 0. 20 106 106 -10 76 56 56 '257 141 999 413 999 0 0 9.9 1.42 0.38 1.97 39.76 9.71 0.70 0.27 0.05 0.0 0.0 0.83 21.51 1.36 0.76 0.04 0.00362 0.0 

45 1E 25uxll 19. 30 147 141 26 122 186 144 176 121 999 463 959 0 0 18.2 21.62 0.19 22.33 0.0 19.75 0.05 0.04 0.04 0.0 0.0 12.31 1-85 1.68 1.10 0.57 0.05103 10.7 

I YILLIAH cox 
14.2 

WELL I2 
4s 1E 26W1 189. 27 a34 130 14 107 200 178 202 200 999 464 999 0 0 14.7 33.53 0.35 11.61 5.08 10.27 0.03 0.03 0.03' 0.0 0.0 9.78 1.66 0.0 0.0 0.0 0.0 

I 
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CQXlS GREENHWSE 
K L L  I 

0.0 ' 55 JE %e81  0. 83 142 131 21 116 91 91 36 91 189 283 150 61 50 110.0 91.32 0.0 0.54 8.03 0.07 0.01 0.15 0.30 0.0 0.0 0.66 1.51 0.09 4.Y -1.15 0.0 

EXXI S GREENHWSE 

6.8 . WELL a 
55 JE 26-2 0. 61 137 132 I6 110 95 71 29 95 197 293 I51 72 64 124.1 127.85 0.11 0.51 8.32 0.05 0.01 0.07 0.28 0.0 0.0 0.63 1.28 0.39 4.08 4.88 0.0 
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SEDIHENTS 

PLIOCENE No PLEISTOCENE 
SEDIMENTS NYD MSALTIC LAVA 

NICtiULSDN 
WELL # I  

I I N  IE 25CMI 

h, 
ul 
0 ' NICHOLSMI PLICEENE IN) PLEISTOCENE 

WELL I2 SEDIMENTS 
1N IE  2-1 

M I - C O N  a 12070 PLIOCENE No PLEISTOCENE 
IDAHO WELL 2 SEDIMENTS 

I N  IE  2yaC1 

M I - C O N  OF PLIOCENE Ny) PLEISTOCENE 
I D M I  Y L L  3 SEDIMENTS 

I N  IE W I  

DESWZD WELL 11355 PLIOCENE IN) PLEISTOCENE 
I N  I E  35MDI SEDIMENTS Ny) BMALTIC LAVA 

M I - W N  OF 113S5 PLIOCENE B M M T l C  LAVA 
IDAHO MU 4 

I N  I €  358MI 

FUM) EOYCRDS PLIOCENE W PLEISTOCENE 
K L L  SEDIMENTS 

I N  I E  3YBR3I 

LNJWRY USES YES 43.4543 SWAGE. 19% IWIlGATlON 146 28 40 BICOEGWDATIDN DRILLER'S LOG AVAILABLE 
116-2782 

DRILLER'S LOG AVAILABLE 

DRILLER'S LOG AVAILABLE 

DRILLER'S LOG AVAILABLE 

REWRTED TEWERATURE; 
LOCATION I S  VERIFIED By 
FIELD MECK; DRILLER'S LOG 
AVAILMLE 

DRILLER'S LOG AVAILABLE 

DRILLER'S Lffi AVAILABLE 

RILLER'S L@3 AVAILABLE 

DRILLER'S UC. AVAILABLE 

OO(EST1C w s HEATING m OYJLING nini 
HEAT PUW 

IRRIGATION I33 24 CATFISH FluwlNG 

STDCK WATERlffi 140 P HEATING CIlD OYJLING WITH 
ORMIWWATEH HEAT Rw1 

IWIIGATION 161 25 45 CATFISH F N I f f i  

IRRIGATIDN I43 24 CATFISH F M I N G  

IRRIGATION 188 24 CATFISH F M I N G  

116.2739 43.4493 SAVIOE, I958 

43.4034 SAVSE, I958 
1163056 

43.5929 Lffi, 1964 
116.2840 

WSHROOM aantffi  YES 45.3934 LOG, 1973 
116.2791 

43.3941 S N f f i F ,  1958 
116.2862 

43.3868 SAVAGE. 1958 
116.2839 

43.3033 LOG, 1972 
116.3352 

IRRIGATION 121 23 HATINO Ny) OYJLlff i WITH 
NEAT Pup 

IRRIGATION 129 22 HEATING AND OYJLlffi WITH 
W T  PUFP 

45.5@60 Lffi, 1%9 
116.3034 

45.5061 SAVAGE, 19% 
116.3129 

c 



IRRIGATION 135 24 67 DE-ICIffi WMWAY WPLE DEHYDRATION 
AGRI-CON ff 73 PLIOCENE WD PLEISTOCENE 
IUMU WCLl 5 

I N  1E 3fiMoI 

DRILLEH'S LOG AVAILABLE OOMESTlC 117 32 CATFISH FARMING PLlOCENt WO PLEISTOCENE 
SEDIMENTS 

C.J. STEWART 
YELL 

I N  26 f i M A 1  

WMESTIC 123 50 CATFISH FARMlffi GREENHDUSE 
PLIOCENE NO PLEISTOCENE 
SEOIMENTS 

IUU W D  AND 
tKCF &LL 

I N  'E WAI 

PLIOCENE MU PLEISTOCENE 
FEUIMENTS 

JW UXI(NtLL 
YELL 
m It 2100A.I 

PLlOCkNE #Uil PLtISTOCENE 
SEDIMENTS 

TCM BEVlWS 
UFLL 

I€ 2201wI 

DmESTIC 85 P 

IRXIGATION 24 

DE-ICI f f i  HIGHWAYS 

E- IC1 ffi S I  DEUALKS 

D E - I C I f f i  WMWAYS 

IHRIGATION 85 n CATFISH F N I 6  

Rpp OFF T W E R A T U M  NOT UOnESTlC 94 a 
PLIOCENE WO PLEISTOCENE 
SED I e N T S  VAHlFlEOI ORILLEH'S LOG 

AVAILABLE 
AL C L I F k W  
WtLL 

2N I E  23OOAI 

U M S T I C  93 24 
8005 PLIOCENE rw) PLEISTOCENE 

SEU!MENTS 
KUNA EAST 
WATtH LXW. 
2N 1E 2 4 W l  

REPORTEU TEMPERATURE, WT MUSED n 
IN USE 

PLlOCtNE Mtl PLEISTOCENE 
SEOIHENTS 

U W G t  MI ITMME 
YELL 
2N I E  24DADl 

HEATIffi WO m O L l f f i  WITH 
HEAT P W  

UE-ICING SIOEYALKS 

FEWENTATION 

I15 Zl WRIW Mtl TROPICAL FISH 
F M M l f f i  

149 PLIOCENE WO PLEISTOCENE WILLER'S LOG AVAILABLE OOMESTIC 
StUlMENTS 

UVIHLES WIR 
WELL 
2N It 1 W A I  

*** USE TMEN R(0n FlGVRE 4. 

h7UIFER TEIPERATURE REPRESENTS A BEST ESTIMATE &%ED CN Nd INTEPRETATIQ OF THE OIEMICAL GEOMElhrOMETERS FWM I N  BASIC DATA TABLE 2. 
** USE TMEN FRM( FIGURE 4. WTENTIM US%TXSETONLY (M SURFACE TEIPERATURE. ML OTHER FC~CTORS IGNORED. 

POTENTIAL USE BASE0 E ON BEST ESTIMATED ,QUIFER TWERATURE. ML OTHER FACTORS IGNORED. 



Basic Data Table 4. Location, aeologic  Environment, Present Use and Potential use of Thermal Springs and well8 i n  Idaho (continued) 

Aquifer Age and RoCk Type Ramr  ks 

DESERT VIEW 4163 PLIOCENE MD PLEISTOCENE 
ESTAlES SEOIMENTS 
2N I E  27+DA1 

ED J W S O N  5677 PLIOCENE AND PLEISTOCENE 
YELL SEDIMENTS 
2N 1E 35tYx)l 

RONALO YANKE 7494 PLIOCENE MD PLEISTOCENE 
YELL SEUlMENTS 
2N a 1 9 M D 1  

STATE %I% 6624 PLIOCENE MD PLEISTOCENE 
WELL 12 SEDIMENTS 

2N 2 E Z l C C C l  
I 
N 
VI 

PLIOCENE Ny) PLEISTOQNE 
SEDIMENTS 

U S  S T M  PLIOCENE W PLEISTCCENE 
FAIU WELL #I SEDIMENTS 
2N 2E29MDI 

I D S  STME PLIOCENE Ny) PLEISTOCENE 
FAIU WELL 12 SEDIMENTS 
ZN a29m2 

IOU UK, m 
BEEF WELL I 
ZN ZE31cDcI 

IUU LAND Ny) 
BEEF WELL 2 
ZN 2E 3IOCAI 

PLIOCENE LM) PLEISTOCENE 
SEDIMENTS 

7570 PLIOCENE Ny) PLEISTOCENE 
SEDIMENTS 

DAVID WElSS 7494 PLIOCENE MD PLEISTOCENE 
WELL SEUIMENTS 
2N H3rnCl 

DRILLCR'S LOO AVAILABLE 

DRILLER'S LQi AVAILMLE 

DRILLER'S L f f i  AVAILABLE 

DRILLER'S L f f i  AVAILABLE 

WILLER'S LOG AVAILABLE 

m I L L E R ' S  LOO AVAILABLE 

- Ada (cont'd.) 

PUBLIC W L Y  

IRRIGATION 

IRRIGATION 

i 

IRRIGATION 

IRRIGATION 

IRRIGATION 

WHESTIC 

IRRIGATIW 

IRRIGATION 

91 24 

103 23 

265 n 

184 24 

224 23 

167 25 

167 25 

121 28 

134 Y) 

HEATING MD D w L l f f i  WITH 
HEAT RIQ 

CATFIW FAlMlNG 

FElWENTAT ION 

B I C O E W A T  I ON 

FEWENTATION 

CATFISH F A l w l M  

OE-ICING FOMWAYS 

HEATIM IWD m O L l N 3  YlTH 
HEAT PUW 

S T w (  WATER1 No 

C<wESTIC 160 2S HEATIffi LH) CWLlNG YITH 
HEAT PULP 

c 

43.4046 SAVIGE, I958 
ll6.2964 

43.4680 SAVffiE. I958 
116.3099 

43.4998 SAVffiE, 1958 
116.2545 

8 

43.4139 SAVIGE, 1 9 1  
1 lb.2120 

43.4784 LOO, 1969 
116.1990 

43.4855 SAVffiE, 1958 
116.2333 

43.4853 SAVffiE. 1958 
116.2335 

43.4591 SAVffiE. 19% 
116.2673 

43.4619 SAVffiE. 1958 
116.2594 

45.4592 L m ,  1913 
116.2281 



CATFIW FWlNO YES 43i5263 SAVAGE, 1958 
116.09a IRRlGATlW No 

W E S T I C  
I43 20 21 FIW FARHINO 

HARREN TOZEH 
WELL 

ZN JE I W X I  

PLIOCENE CND PLEISTOCENE 
SEDIMENTS 

YES 43.4778 SAVAGE, I958 
116.1062 STATE TRANS. 

UEPT YELL 
ZN 3E ZBCACI 

UIlLLERlS LCG AVAILABLE; 
CREEK REST *EA 

DCUESTIC 

DOUESTIC. 

291 22 27 MATIN3 No mOLlffi WITH 
HEAT RIP 

348 50 59 QUIN-WY DRYlffi 

FEWENTATTION 

SPACE HATINO 

227 PLIOCENE No PLEISTOCENE 
SEDImNTS 

f E W  MCH 
YZLL 
3N zt ZUDl 

YES 43.6241 SAVIGE, 1958 
I 16.189 I 

43.6101 
116.1708 

DRILLER'S LOO AVAILABLE 302 PLIOCENE No PLEISUXXNE 
SEDIMENTS 

86 P 

a 7  P 

3n 40 

44 

192 24 

DE-ICIffi SIDEWALKS 
asu 
YELL # I  
3N ZE ZDBDI 

WOT FIELD MEO(ED; WOT 
FLM(IN3. COVERED 

45.62w SAVIGE, I958 
116.2385 FLWlffi WELL. DRILLER'S 

LOO AVAILABL~ 

DRILLER'S LOO AVAILABLE 

1lOJ PLIOCENE No PLEISTOCENE 
SEDIMENTS W E N  CITY 

WELL 
3N ZE -1 

1135 RIOC€NE MI PLEISTOCENE 
SEDIMENTS 

43.6180 LOO. 1962 
l16.19U tmESTIC No 

SPRlNKLlNO 
(PACE N A T I f f i  

IOM STATE 
CAPITOL WELL 

3N ZE l0mI 
I 
13 
ul 
w 
I O L D ~ I S E  

WTEL E L L  
JN X IOABBl 

E L L  QMENTEO WER 
(No TEIHRATURE MEao 

43.6176 
116.rnIO W S E D  

amRClM 
L N M m  ZBM PLIOCENE M PLEISTOCENE 

SEDIMENTS 
DRILLER5 LOO AVAILABLE 43.6119 SAVffiE, 1958 

116.2059 ImTINO No coOclN.3 WITH 
HEAT PUW 

YES 43.6165 
116.1821 Ern YELL 

>N ZE IlAaCl 

m FLOWING OEOTHEWAL 
RESEARM tlsu 

WELL 12 
JN ZE IlBABI 

0YJ 
ELL 13 

3N ZE IlBAcl 

43.6164 
116.1857 YELL HAS BEEN mvEREo 

DRILLER'S LO3 AVAILABLE ImlQATIo( 43.6158 SAVffiE, 1958 
lI6.18W WISE CITY 

Pem YELL 
3N ZE 1lBg)l 

2271 PLIOCENE #O PLEISTacM 
SEDIMENTS 



Basic Data Table 4. Location, Geologic Environment. Present use and Potential use of Therm1 Springe and Wells i n  Idaho (Continued) 

Aquifer Age and Rock Type R m r k s  

- Ada County (cont'd.) 

ANN w m s  
WELL. 
3N Z E I M O O I  

3su 
VELL #4 

SN at2Mar 

NOT FIELD M E W E D  

NOT FLOWING 

WAHLI SPHlNOS 7267 PLIOCENE AND PLEISTOCENC NORTHWEST WELL WATEH HEATS @OUT WO 
UATEH OIST. SEDIMENTS ( 1 )  TREMING FAULT KWES, FLOWING WELL; 

SN ZEIXDOI SULFUR CUW 

wm SPRINGS 7267 PLIOCENE AND PLEISTOCENE NORTHWEST WATER FRMl BOTH WELLS I S  

I 3N 2 E I Z l X O Z  BEIN0 P l P t O  TO DISTRICT. 
WATEH DIST. SEIIIKNTS ( 7 )  TRENDING FAULT MIXW AT SITE mim To 

FLONING WELL; SULFUR COR7 
h, 
VI 
1p 

I OLD R N T t N T I M Y  68 PLIOCENE AN) PLEISTOCENE 
WELL # I  SEOIMENTS 

3N ZE 1JMCl 
Pup H1s BEEN RILLE0 AND 
WELLHEAD COVERED; WILLER'S 
LCG AVAILWLE 

OLD PENTENTIMY 2649 PLIOCENE AN) PlElSTOCENE NfJ3THWES.T W E D ;  WILLER'S LCG 
WELL I2 SCUIMENTS R E M I N G  FAULT AVAILABLE 

SN 2E I1AUlI 

W A W  SPHINGS SO28 PLIOCENE AN) PLEISTWENE 
MESA Sutl). SEDIMENTS 

J N  zt: 24ACAl 

W I S E  WATtK 10971 
CORP. WELL 

JN Z t  16ABCI 

DALLAS HhQRIS 
WELL 

JN 3E 20CABI 

MIXES C+EEK H S 
SN 4E 218ABIS 

ORILLER'S US AVAILABLE 

URILLER'S LCG AVAILkBLE; 
ALSO K W W  U TERTELING 
WELL 

NOT FIELII M E M E O  

M T  FIELD OIEfXED REPWTEU 

1938; S W R G E U  I N  W Y  
P E M  RESERVOIR 

IN THE IDAHO ENCY~LWEOIA. 

CcHEsric I43 21 FISH FhQMING Ml MTOIIffi 

GEOTHERWIL 167 35 FEWENTATION 
REStARQl 

43.6130 
116.1647 

43.6107 
116.1108 

R I 8 L l C  SUPPLY 121 76 79 FRUIT uy) VEGETABLE P@STEURIZEIl MILK PRMXSS YES 43.6046 
DEHYDRATION 116.1626 

43.6048 
116.1627 

W B L I C  SUPPLY 121 77 REFRIOERATION (LOWER 
TEIPERAl'JRE R N E I  

WUSED 148 28 43.6017 SAVAGE, 1958 
116.1561 

W S E D  265 59 67 POULTRY I'ATWERY WPLE DEWMUTION YES 43.5981 SAVME, 1958 
I16.1606 

RWLIC *PLY 150 31 IcIDRopWlCS 43.5849 SAVLGE, 199 
1 16.1577 

43.5580 Lffi. 1972 
116.1597 

W L I C  SUPPLY I95 22 F I W  FARMING Ml HATWINO 

WUSEO 137 56 SPACE HEATING 

0 

4% 58 I D  
116.1272 

UNUSED 13.5884 
115-9876 



pu): TWPERATLRE NCIT 
VERIFIED: DRILLER’S u]G 
AVAILABLE 

PLIOCENE Ml PLEISTOCENE 
YUIHENTS Ml BASALTIC LAVA LlLLlff l BARNES 

WELL # I  
4N 2E BOCCI up 

DRILLERIS L f f i  AVAILMLE 
LILLIW BARNES 
HELL 42 

4N ZE 17CBAI 

uRILLER’S LOG AVAILABLE; 
E. Vffl ELL UPPED, TWERATURE 

OBTAINEU FRol LOG HENY(1CKS llELL 
4N 2E 17MI 

yl 
v1 
I WILLIN4 GALLWAY 

YELL 
4N ‘E IPMBl 

W S E R  513 41 

W S E D  210 P 

m s r i c  70 1 

1 

DRILLERIS LOG AVAILABLE rmYSTlC 68 21 115 PLIOCENE LH) PLEISTOCENE 
NTS 

ETHEL .=lacs 
YELL 

4N 2E 19MCI 

DRILLER’S LOG AVAILMLE ~ S T I C  78 is ED GENTHER 
WELL 
4N 2E 19MC2 

W S E O  274 36 
JESS WNAHO 
YELL 

4N 2E 21CCAI 

37 PLIOCENE MJ PLEISTUXNE Smoc WATERIN3 41 TERTEL I Hi 
n s  SEDIc(ENTs (11 
4N ZE 

D M S T l C  5 0 %  rn r n L I ) I ) .  PLIOCENE MJ PLEISIOCENE 
WELL I1 SEDIMENTS 0 1  
4n 2E22tlcal 

b 

43.6920 me1969 
116.2417 SEEOLINO COnlFERS 

45.6833 Lffi, 1965 
I16.TJ02 BIOOEGIWAT ION 

43.6794 Lffi,l973 
116.2446 

45.6762 
116.25M) HEATlffi MJ W L I f f i  WITH 

HEAT W 

43.6752 LCG, 1969 
116.2775 

45.6742 LOG, l%7 
116.2574 FIW F M I f f i  

45,6759 
116.2297 

43.6768 
116.2076 

I r .  

2 ’  45.6754 
116.2lIJ 

, 



~ a s i c  ~ a t a   abl le 4. ~ocat ion .  Geologic Environment. Precrent use and ~ o t e n t i a i  U s e  of Thermai springe and wall. in Idaho (continued) 

- Ada (cont'd.)  

43.6710 
116-2083 

FLOWING a m  WATER NXT m I€ATIffi 167 44 CQUAWLTURE WEWL WATER'S M L L  CUING 
JOE TESTELING 
WELL 82 

4N 2 E Z W I  

PLIOCENE AND PLElSTOaNE 
POIWENTS I?) 

JOC TWThLlNG 
WELL I 3  
4u a 22CWl 

PLIOCENE AH) PLEISTOCENE 
SEOIMENTS OVEKLVING 
BASALTIC LAVA 

ORILLER'S LOG AVAILABLE 182 43 F'EWN,TATIaW IFRIGATION 

2'25 21 FISH HATmIffi IRRIGATION 

43.6695 La), 19€a 
116.2107 

ORlLLERlS Uxi AVAILABLE a49 PLIOCENE AH) PLEISTOCENE 
SEOIWENTS AND MSALTIC LAVA 116.1983 43.6584 LCG, 1964 

ni is  SITE w m i o i w L v  
ORILLEO FOR O I L  MD w 
EXF'LWATION TO A OEPTM OF 
915 METWS 

43.6~6 
116.1994 

PLIOCENE AND PLEISTOCENE 
BI.IlIMENTS HYI BASALTIC LAVA 

ORILLER'S LOG AVAILABLE 
43.6549 LOG. 1976 
116.1994 

43.6549 I 

116.1998 

VIC NldULER E L L  1022 
4N zt Z R W I  396 48 W I N - H A Y  ORllffi IFRIGATION 43.6616 

116.2212 

ALSO KNOW AS MILSTEM 
F L W A L j  FLOWING WELL2 
SLIGHT SULFUR moR 

W E C N W S E  381 47 SEEDLIffi CONIFERS 43.6556 
l16.2322 

SPMX ( L A T l f f i  335 46 GRAIN-HAY DRylffi 43.6614 
116.2454 ~ 

t 

W E N W S E  AND 564 49 78 TwplCAL FISH FARnlNG PRJNE DEHVGfwTIQ( 
SPACE HtATlNG YES 43.6517 

116.2383 



WAYNE 0IU)cn 
WELL I2 

4N a. a-3 

WNT @OTHERS 
F L W  12 
I N  a. ZPOMl 

WNl W T W t S  
FLORAL 1 3  

4N iE ZWM2 

I U W  WPT UF , 
THLNS E L L  

4N zF.59XCl 

R I W  PIlTH 
WELL 
4N P 1 4 W 1  

YUWU VULEY 
WELL 

5N I E  25ncc1 

w*r SWANWN 
WELL 

5N I E  2 W 1  

nm FEWS& ELL 
SN I E  ZwXal 

0. WCARTWR 

5N I E  -1 
WELL 

BEN STMLEH 
WELL 

5il I E  -1 

PLIOCENE ANI PLEISTOCENE 
SEDIMENTS 

PLIOCENE M PLEISTOCENE 
SEDIMENTS 

I022 PLIOCENE AN) RElSlOCENE 
SWIITNTS 

PLIWENE M PLEISlOCENE 
SEUIMENTS 

170> PLIOCENE P L E I S T W N E  
SEUIMENTS 

151 PLIOCENE M PLEISTOCENE 
StDIMENTS 

264 PLIOCENE LK) PLEISTOCINE 
3EUIMENTS 

PLIOCENE AND PLEISTOCENE 
SEDIMENTS 

3406 PLIDCENE AH) PLEISTOCENE 
SEUIMENTS 

FLWlffi WELL; S L I M  SULFUR 
CWR 

ORILLER'S LOO AVAILABLE 

FLDWlffi WELL; SLIGHT WFUR am 

FLOWING K L L ;  SLIGHT 
SULFUR QXYI 

UIILLER'J LOO AVAILABLE, 
ORlGlNAUY M I L L E D  To 351 
METERS, W T W  W I T W h W  FWU 
I2 METW D E P T W M  TO L N X  
OF WTEH I N  WALE 

TEMRATUTWIE AH) LDXTION 
WT VERIFIED 

ORILLER~S LCG AVAILABLE 

ORILLEWS ~ f f i  AVAIL& 

ORILLER'S L f f i  AVAILABLE 

MILLEH'S LOG AVAILWLE 

MILLER'S LOG AVAILABLE 

SPACE UEATIf f i  

mLESTlC 

GREENHOUSE 

WACX HEATIffi 

WUSEU 

M I l E S T l C  

IRRIGATION 

mLEsric 

WHESTIC 

WLKSTlC 

W S T I C  

4 n  39 

15 21 

541 45 

Ml 43 

350 20 

304 21 

6 0 2 0  

92 aB 

9 5  21 

0 2  25 

18 02 

209M 

HYOROPON I cs 

HEATIffi M CMKlffi W I T H  
M A T  RIQ 

SOIL W M I f f i  

AIR a M l T l O N l f f i  

HEATING LK) ODOLIffi UITH 
HEAT W 

FISH F M I f f i  

42 lPUNYJLNRE 

HEATING W Qx)LIffi WITH 
HEAT RIQ 

HEATING AH) OOoLl f f i  WITH 
HEAT W 

wx)  HEATTINO M moClffi UlTH 
HEAT W 

56 SPHT HEATlffi 

S I L  W m l l f f i  

W I N - H A Y  CUYIf f i  

45.6562 SAVffiE, 1 9 1  
116.2374 

43.6562 SAVffiE, 1958 
116.2316 

43.6555 
116.2329 

43.6556 
116.2328 

43.631 Loo, 1964 
116.2296 

43.1453 SAVNX, 1958 
116.2828 

YES 43.1434 SAVffiE. 19% 
ll62911 

43.1408 SAVffiE, 1958 
116~2903 

43.1376 LCG, 1912 
1162909 

43.1369 L S ,  1910 
116.3066 



satlic Data Table 4. Location, Geologic Environment. Present U s e  and Potential use o€ Therm1 Springs and wells i n  Idaho (continued) 

Remrks A q u I f c  Age and Rock Type 

- Ada (cont'd.) 

JOH W E S S  37 RIOCENE MD PLEISTOCENE 
WELL SEOIUkNTS 
5N IE  29oMI 

ORILLER'S LOG AVAILABLE 43.7413 Lffi, 1978 
Il6.3552 

DoIEsric 1% 22 CATFIW F M I H S  

JULIUS JEKER 83 PLIOCENE AN) PLEISTOCENE 
WELL 81 SEDIMENTS 

5N IE  35ACAI 
F L W l f f i  WELL; SULFUR COOR 

I RR IGATI ON 16 40 87 WAC€ HEATING AN) W L E Y  MALTING R l o a S S  YES 43 7308 O E N W  I978 
REWAT I ON 116:2998 (SITE /NSPECTION) 

JULIUS JEKER ' 75 PLIOCENE MD PLEISTOCENE 
WELL I 2  SEDIMENTS 

5N I E  36-1 
121 24 DE-ICING SIDEWALKS LmESTIC 43.7316 OENW, I970 

116.2881 (SITE INSPECTION) 

PLIOCENE BASALTIC LAVA ORILLER'S LOG AVAILABLE; 
CAVELI AT 180 METERS 

IRRIGATION 1% 21 59 CATFISH F M l f f i  JERRY WVIS. 
WELL #I 

I N  I W  7AXI . 
YES 15.4374 MVAOE, 1958 WULTRY l!ATUTMERY 

116.MZ3 I 
hl 
VI 
CQ 
I 

YES 43.4373 Lffi, I973 M4lCUL WSBMORY 
116.5122 

C4.AYlCtl FUHSGREN 469 RICCENE BASALTIC LAVA 
WELL 

IN  l W  7Bccl 
DRILLER'S L f f i  AVAILWLE IRRIGATION 124 21 61 FEWNTATIW 

JEMY DAVIS 6359 PLIOCENE BASALTIC LAVA 
WELL 02 

IN I W  7CL)Al 
DRILLER'S L& AVAILABLE IRRIGATION 140 21 HEATING  MI QX)Llff i WITH 

HEAT W YES 43.4385 LOG, 1965 
116.4607 

DRILLER'S LOG AVAILABLE IFRIGATION 129 20 SToo( WATERING IN I W  &XI81 PLICCENE BASALTIC LAVA 
43.4429 LOG. 1962 

116-5729 

IRVlN LMHLKE lO2Z.U PLIOCENE M S M T I C  LAVA 
WELL $ 1  

I N  l W  BoBAl 
ORILLER'S LOG AVAILABLE 116.4707 43.4375 LOO, 1963 

HERB KMTIERM VELL 
I N  l W  l5BDc1 IRRIGATION 106 21 HEATING iwD QlOLlffi WITH 

HEAT W 43.4bl 
I I6.446t 

SYwI KMTIERTH WELL 
I N  l W  IWOOI lRRlGATlON 106 21 CATFISH F M I f f i  43.42JO 

116.4451 
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161 23 68 FISH FkWIffi YES 43.291s LOO, l%9 
116.4126 INITIAL WTTE 

FARY M L L  
1s 1w 368&1 

PLIOCENE W A L T I C  LAVA WILLER'S Loo AVAILIBLE OaESTlC 

U W S T l C  

W S L D  . 

43.2391 LOO. I977 
116.3SSl WILLEWS LCG AVAILWLE PLIOCENE WALT &W 

SILICIC VOLCANIC Rxxs MEL lRowtl 
YELL 
ZS IE W A I  

3 THM FLAT Y S 
35 1E 1-1s 

SEEP 
43.1614 MlfOlELL 1979' 

116.3323 (SITE INbECTION) 

FAULT 

AddUlS - 
6E MFRIGERATION I L M R  

TWERATURE LIMIT1 NOT FIELD MEO(E0; REWRTEU 
ny ms, 1911 COUNCIL MN. 

ISN 1E 
n s  

WU R(cwCTS (SYRIP, OIL1 YES 44.6814 WhQIffi, 196s 
116.2281 

YES I 44.9714 16.zon =*COMB, 1970 &AK)(lffi 

YES RECREATION 

43 93 SEEDLlffi CD(IFEKS YES wsm 
KRIGBAun I4 S 
15t4 a 2 m 1 s  

I 
N 
el 
I-' 
1 

OlXON n s 
ZON IE  TjcwIS 

TwpERATuIL W E  49-63 
DWEES c; PAST USE: 
MtlIffi 

45.038'2 OARCIA, 1978 
ll6.2871 (SlTE INSPECTION) NIW H I W R Y  WSEO 63 

7 7 0  

6a 

60 

45.03S9 ROSS. 1971 
116-2873 RFRIGERATIffl (LOWER 

TWERAW LIMIT) 

WPLE IlEHlWATlffl 

W S E D  
DEL =DOES 6 L L  
ZON IE 2-1 

DRILLER'S Loo AVAlLfflE 

ll6.ZBlS 45.0366 OARCI4. (SITE INSPECTIONI 1978 
SEVERN. P R l f f i  VENTS; PAST 
USE: W'MIffi 

W S E O  

EVANS H S 
ZON 1E 26ON)lS 

WHE alm MTaIEUY W S E D  

YES MIXEATIOW BARLEY W T l f f i  R(0QS.S YES 116.2913 4S.OS85 )(H(ILTOW. 1969 . 

YES 45.1510 ROSS, 1971 
116.2962 

62 Iu MIUU HISBAHwn 
157 WTEHIURY U L W l W  NEAR 

MIOCENE BMALT 

RECREATION 31 FEWENTATIffl 
37 CRETACEOUS (RANITIC STIMV w s 

?IN 1E 23ABAIS 



Basic Data Table 4. Location, Geologic Environment, Present Use and Potential use of Thermal Sprinp and Wells in Idaho (cohtinued) 

R w r k a  AquI fw  Age and Rock Type 

ddams County (cont'd.) 

fK)(IIDER CREEK 18 CXETACEWS W M I T I C  ItQo( 
RESORT 
2ZN IE  34UADIS 

SLIGHT SULFLW WOR, TWO 
W L L  POOLS 

WSEO 28 CATFISH FAlwlf f i  YES 116:3II5 45 2(109 GMCIA (SITE /NSPECTION) 1978 

uut)w 
TIMPWN WELL 
16N I W  I I M X I  

ElLL  KWETEH 113 WATEWARY MD TERTlARl 
WELL SEUIMENTS INTERBEWED WITH 
16N I W  IWACl  MIOCENE BASALT 

STNWEY 492 MIOCENE M S N T  
H S  

1 lffl I W  3408815 
w 
Q) 
w 
I 

55 34E ?%OBI 

XRAU) JOHNSON WELL PLIOCENE l)lD PLEISTOCENE 
SEDIMENTS MD SILICIC 
VOLWNlC Rw(s 

55 M E  25CEBI 

ROBERT fRoh?i 113 WER PLEISTOCENE 
WELL # I  SEDLIENTS (7)  

SS 34E ZWBI 

RDBERT BAOW €62 PLIOCENE MD PLEISTOCENE 
WELL I 2  SEDIMENTS MD SILICIC 

5S 34E 260801 VOLCANIC ROcI(S(1) 

DRILLER'S LOO AVAILABLE 

MILLER'S LOO AVAILAELE 

WMESTIC €4 22 HEAT WMI FOR HEAT16 MD 
WING 

IRRIGATION 35 22 FIWFAWIIf f i  AH) HATSHIH: 

SEVEN SPRlffi VENTS, SULFUR YES RECREATION 
W; SECONDARY CAiClTE IN 
MSALT NEAR SPRING VENTS 

55 70 LUJWRY USE 

Bannock 

152 32 
DESTROYED BY CONSTRUCTION 
OF INTERSTATE 15 

DRILLER'S LCG AVAILABLE IRRIGATION 80 2 l  EICOEGWDATION 

ORILLER'S LO3 AVAILABLE 

MILLER'S LOO AVAILABLE; 
FLOWlffi WELL 

REFRIGERATION (LOWER YES 44.8528 LlVl f f iSTW MI 
TEMIERATURE LIMIT1 116.4421 LANEY. 1923 

IRRIGATION 70 25 6 2  HEAT Ryp FOR KATlff i  MD WPLE OEHIMATION 
COoLlffi 

I 

W S E D  

44.1390 YoUffi MD OTHERS, 
116.4181 1971 

44.1287 YWffi MD OTYERS, 
116-4453 1977 

42.9599 
112.4298 

42.9563 TRImLF, 1976 
112.4342 

YES 42.9559 T R I a E ,  1916 
112.441 I 

YES 42.9543 TRIYBLE. 1976 
112.4428 

42.9499 
112.4449 

' 42.9513 
I 12.4580 



c 
4 2 . ~ 6  mimu, 1976 

112.4462 85 20 F l S H F M I N G M D U 4 T ~ I f f i  ORILLEWS LCG AVAILABLE 75 W E R R l Q I N E  
SEU4ENTS ( 1 )  nom PETERSON 

WELL 
5s 34E 3 y u A l  

YES 4 2 & 4 2  
112.2356 

SOIL WING 24 22 40 CATFISH F M I N G  m4ESTlC rn m l s  
WELL 
% J6E yx)Bl 

YES 42.6205 S T E M S  MJ 
II2.0082 OTHERS. 1938 

45 M BALNEOLSICAL m U l f f i  MJSIRMY GROWING M i W s  SPRING VENTS; YES YES RECREATION 
EXTENSIVE lRAYPlTlNE 
DEPOS~TION 

PALEOZOIC WMTLITE FWLT 
YWNGER TRAVERTINE LAVA H S 

95 38E 2lUDAlS 

YES 42.6198 S T E M S  MD YES RE S W l r n l f f i  WM. 
LAVA H S PMEOZ 
9s 38E 22m)lS 

I 

YES 42.3877 NCUVITM M I  RE(IIEATION 43 46 WIN-HAY DRYING KI”DROPQ(IC i8n WATEKNARI (1 ) 
TERT I M Y  Y 

U M U T A  H S 
IB 37E 12cColS 

Bedr Lake County -- 
ES 42.4B7 UION. 1969 

111-3778 
QFIAI N-WY CRY I ffi ITE SToa( WATtRlNG I 49 CATFISH F M I N G  

EXTENSIVE TRAVERTlnE 
DEPOSITS 

37 PALEOZOIC L I e S  
1 11s 43E W A 1 S  
h, m 
w 
I m i  EO HEATTIH~ YES RECREATION u) n (RUN-HAYCRYI~~~ YES 42.1148 OION, IW9 

l l l .2MO mTH TREWING m s  SPRllffi VENTS. 
FAULT S L I M  M F I R  Qw)R E M  LME H S 

I 5 S  44E ISCCAlS 
PALEOZOIC LIMESTONE 

BinghaIn County 

YES 43.1143 ROSS, 1971 
112.1669 IGRIGATI ON 81 OOEGRMAT I ON 

TUPERATURE RANoE 18-32 
DEOREES C 3S 37E 310881S 

Y 43.0377 ROSS, 1971 
112.0035 

3 405 BIODEGRMATION SPACE HEATltG wNNOCK-SI*)SHONE TRIBE, YES IGRIGATION 
OWNER AU(KI R A T S  w S 37 TUFA IN  WAT-Y ALLUVIUM 

45 38E 38DOolS 

Blaine County 

YES 43.5056 UPLEBY No 
114.3542 OTHERS, 1930 

W S  SPRlffi VENTS; YES YES W S E U  55 (u SEEDLING O N I F E R S  PASTEURIZATION 

HIAMATHA WTEL MD Pooc 
SULFLM OpOR 

WILEY H S 264 PALEDZOIC LIMESTONE UCE USED n1H HEATING aC WE 1808815 

, *  . 
YEP 43.5605 WLEBY YY) 

t14.4147 OTHERS, 1930 W E R S l C A L  52 87, SPKE HEATING ~ ~ I f f i  
BATn WLFUI maR. WERWS. YES 

TWERATURE RANOE 42-52 
DEGREES C 

. SPRING VENTS (WED) CURELWNHS 378 PKEOLOIC LIMESTONE 
3N 17E 27oc81S 



Basic Data Table 4. Location, Geologic Environment, Present Uee and Potential Uee of Thermal spring. and welle in Idaho (continued) 

Aqulier  Aga and Rock Typ. Renark$ 

Blafne County (cont'd.) 

OUYER H S 
4N 17t I S M C I S  

io  00 REmiowTim iLO*ER B A R L ~  M A L T I ~ ~ ~  PRKXSS YES 43.~36 WLEBI uy) 
TWERATURE LIMIT1 114.4101 OTHERS, 1930 

1785 PALEOZOIC LlhESTONC NORTHWEST WWS WRIffi VENTS. YES IES YES COWERClM 
iREmiffi FAULT WLFWI c m ;  T E W E R A T ~  SPKE l€ATING 
0 1  W E  55-10 E W E S  C 

WARFIEU) H S 
4N 11E 5ImlS 

rnE-TEHTIARY T*o SPRING VENTS YES W S E O  51 85 SEEOLlffi ODNIFERS IPKE HEATING YES 45.6413 KISS, 1971 
WIFFWENTIATW HaxS lM.4865 

S I X  SPRING VENTS SOIL wARI(Iffi B I L E Y  W 5: 
SN IfiE IOUBCIS 

189 CEMENTW QJATEUNARY 
MLUVIW NEAR FW-TERTIARY 
WIFFUIENTIATED K Z U S  

38 43 mlwmlcs SWIIWIffi POOL YES 45.7195 ROSS, 1971 
114-5585 

SEEPING LlwE TIuIl FLWlNG YES W S E O  NUSSIAN JOHN w s I 6ti 16t 3 U I S  

h, 
QI 
4 
1 

MAGIC H S 
L W I N G  HELL 

I S  17t 25MI 

YES 43.3289 SMITH, 1959 79 11 114 REFRIGERATION lLOYU( DRY UEMdIffi 
TWERATURE LIMIT1 114.3980 FLOWING *ELL; SULFUR QXR; YES W E 0  

IRILLEH'S Laj AVAIUBLE,  
DNCE USE0 Fa! SPACE 
HEATIN3 MD m T  BATHS 

56 WATEHNARY SEUIMENTS 0) 

PAST USE. RESORT. ALSO YES W S E O  

LMDIHG; X-RAY DIFFHACTICU 

W T  ff GYPSW 

LMWN AS'HJT SPRiNGS 

imicmD TRDHA PLUS LESSER 

13 EMNEOLUiICAL BATHS 43.S281 SMITH, 1959 
114.3981 

1514 WATEHNNlY MLUVIW 0) 

43.3320 CASTELIN uy) 
114.0836 C H W ,  1972 

30 Y) HmRDwNlCS WILLER'S LOO AVAILABLE IWIIGATICU CHAHLES L W I t i  K L l  
I S  20E I6UCAI 

2271 VUATEUNARY MLUVIW 

51 89 GRAIN MD HAY WYlNG BLANQIlNG YES 43.3270 STElRNS MD 
115.9118 OTWRS, 1938 X-RAY DlFRUCTlUN MW.YSIS YES YES IW(IGATIO( 

IIOICATEU CALCIW CAHBDNATE 
I 

m 0 l k  H S 1309 WATElUlARY MLlJVlW WN4 
IS 2 lE  I4WCIS PLEISTOCENE WSALT 

MILFOW SWEAT .I S 75 WATEWARY MLUVIW W,AR 
15 226 IUWIS H)LOCtNE WSALT WCl 

PALEOlOIC ~ P N L l T t  

YES 43.36Jo ROSS, 1971 WPLE MHmRATlW 44 64 HDKWCUICS 
113.1794 TWO SPRING VENTS YES YES IWIIGATICU 

W S E O  43Jb69 BmMR M BUSH, 
113.8843 1978 

c 

22 FISH F W I N G  WATCHNARY ALLllV I W  

c 



66 

40 

42 . 

41 

45 

51 

55 

55 

48 

15240 60 

3.1 

59 

Boise -, 

YES YES RE(IIEATI0N L 
WKX IIEATING 

W S E D  

REmE AT I ON 

YES YES II1AIGATIOW 

TWIN SWINGS 
4N 6E 24-1s 

WPLE DEHYD(uTI0N 
1892 W T S E O U S  U U N I T I C  K)(x 

YES 45.6705 mSS, 1971 
115.6958 FOUR SPRING VENTS 

115.8ffl2 4S.8192 JOHNSON. (SITE INSPECTION) 1918 
STCPC Y 5 
6N X 3 3 W I S  

m E T m O U S  CRfflITIC Ryx LOCATE0 IN  S W E ;  PAST USE: 
MINING 

Tvo SPRING VENTS; 
YWE WLFUR OWR 

4S.8162 ROSS, 1911 
115.8631 wARI1 SPRIWS 

REWRT 
6N 5E 5VlZIS 

YES 44.0581 WSf, 1911 
115.8180 X-F!AY DIFfMCTlON W L Y S I S  

INDIUTED SILICIOUS SINTER 
WITH sa4 U L C l W  CMBONATE 
AND N C W H W S  M T U I I M  

Tvo SWlffi VENTS, SEVERAL 
SEEPS 

mxX WATEHl Hi 
O f f l W I N  MEEK 
H S  
8N 5E ItZCIS 

YES u . 0 ~ 4 0  mss, 1971 
115.9067 SEEDLING CONIFERS REMEATION 0) 

YES 

YES 

YES 

FIVE SWING VENTS, SEVERAL 
SEWS 

ulxm w l l n  SPRING WATER 
RwI( 08WSEIOOM 

44.0SS2 ROSS, 1911 
115.9077 MJSHIOOM ORo*Iffi 

LAUNDRY USE 
302 METWEVJS U U N l T l C  Ryx 

757 METACEOUS (UANITIC Roo( 

44.0441 ROSS, 1911 
115.8420 

YES 44.0439 mSS, 1971 
1 I5.84P 

ONION OEHmRATlON 14 SOIL WARMING 

SEEDLING CONIFERS tmTER PIPED w*K)SS RIVER 
W l N l f f i  WITH SPRING 
O(WO5EIOMO 

U.MS9 mSS, 1971 
I I5.84U 5 M E T S E W S  M A N I T I C  Rea( 

W A a  HEATING 
OF WENIOUSE WlES PASS H S 

8N S t  lWMIS 

44.OSOl ROSS, 1971 
115.8286 W I W L  HJSBAN)RI 

O M I K a G E S H S  
LIN 5E 11-15 

HEATING OF 
S*lI+IlNG PR)L 

44.0620 mss, 1911 
115.6843 YES YES W S E O  Sb WErWTOUs OUNITIC Kyx 

4S4 (IIETNXOUS U U N l T l C  Hoa( 
u . o b i o  mss. 1971 

115.6869 FUUR VENTS AH) HHEROUS 
SEEPS 

UE(IIEA1 ION 
PINE FLAT H S 

8N 6E I m l S  

GREENHXlSE 



msic Data Table 4. Location, Geologic Environment, Present Wee and Potential use of Thermal Spring# and Walle in Idaho (continued) 

R ~ l l s r  ks A q u l t u  Age a d  Rock Typa 

111 W K S O U S  GRANITIC RXX 

Boise County (cont’d.) - 
YES wmIW POWER GENERATION’ FREEZE ORYIW 139 

79 

YES u.wn mss, 1971 
116.0516 

302 CRETACEOUS GRANITIC Roo( TEWERATUIE To 
HAVE INCREASE0 5.5 
DEGREES C IN M E  LAST 
EIGHT YEMS 

YES SPM HEATIN0 

- 
YES 44.0716 mss, 1971 

115.543 

K I M  Hd 
9N (E J W l S  

151 TERTIMY W I T I C  RXX T*o WIN SPRIW VENTS MD 
HnERouS W S ;  TOQERATURE 
R W  48-65 OEGREES C; 
SULFUR OWR 

YES YES RECREATION 

15 REFRIGERATION ILOMR 
TEIPERATURE LIMIT) 

5617 C3ETAEOUS GRANITIC RXX 
44.1539 mSS, 1971 

115.9929 

1374 C3ETlcEWS GRANITIC Roo(, 
SILICIFIOD IN R N X S  85 YES YES REWATION 142 YES 44.1572 WRIW, 1W5 

115.3140 

I13 TEFRIARI W I T I C  RXX 67 

0 

44,1602 RKS, 1971 
115.1769 

W S E O  

Rmt€AllCU 

Bonnevflle 

44.1598 
115.1674 

264 

49 

42 CATFISH FWII(1M YES 43.4BO JQ)IN MD SEEDLlKi CONIFERS 
111.4140 WRNMR, 1964 

4S.4761 
111.9W5 

v- 
2s 42E 2dlxx)I.s 

DE-ICIW HIMWAY YES 43.2095 
1 I 1.4945 

c c 





~ a a i c  Data Table 4. Location, Gcologic Environment, Present use and Potential use of Therm1 Springe end Wells i n  Idaho (continued) 

Ranarks A q u I f C  Ag. a d  Rock Type 

Camas County (cont'd.) 

K*(slla( H s I763 CRETKTOVS (RANITIC Rxx 
JN 14E ZBCMIS 

BIG SWXEY W S 37 CRETNXWS (RANITIC Wacs 
4N 14E 1-1s 

S E V a u L  SPRING VENTS. 
OiUNlTlC RDa( SlLlClClED IN 
PUCES; AMSl8LE lNlER 
SECTIW ff FAULTS 

82 93 PASTNRIZATION WNA YES 43.5646 WLEBY, 1913 
114-7975 

V U K O  WOT FIEU) O(EO(E0. SEVER& 

ROSS, 1971 
miffi VENTS; RE&TE~ BY 

0 

S K I L L r n  n s 757 
4N 14E 29Dccl.S 43.6470 

114.81% 

WUYD 

YES 43.2092 WMTON, 1962 
1 IS.M)M 

FLOWING WELL GREEWSE 

LEE WNtCt4 I L L  I 1  
I S  IJE ZEccl -LE m VERIFY EWER- 

A m ;  WELL NOT IN USE AT 
T I E  ff INSPECTIW 

YES 43.3142 
114.9084 

SUN VALLEY 4542 WTERNMY MWYlUl 
RAHWS El.& 

I S  13E ZzDCcl 

LEE WNtCt4 I L L  I 2  O U A I E ~ Y  AUWIUI 
I S  IS€ m I  

WlLLERlS LO3 AVAILABLE 114.899992 43.5139 Ua, 1977 

YES 43.3016 WALTON, 1962 
114.9092 

WILLER'S AVAIUBLE 

1 8  45 79 SEEDLlNQawIFFRs PAEmRluD YIW RIOCESS YES 43.30011 YITQHLL, 1976 
114.9084 

c 



c c 
YES 43.2939 RKS. t9Tl 

114.9087 75 95 WmRATlCU ~ S T I C  75 WATElpuRX NLWIUI  EM 
TERTIMY SILICIC V W ~ l c  
Rm(s 

IUWUYI'S H S 
I S  IJE W I S  

YES 43.2921 ROSS, I971 
ll4.9C93 m r  KLWlUI  WELR 

37 p" U I T l M Y  SILICIC VWUwlC 
LEE BWlCU E L L  I4 
IS 13E 3-1 

R O U S  

DRlLLERtS LOG AVAILABLE 
FLWING WELL 

)(oT FIELD OIECKED 

I8 72 H A T  I No 
(REEHIOUY 

I E S  43.3493 
114.7W5 65 21 

FAIRFIELD C l T l  YELL 
I S  14E 5€8AI 

43.2545 
114.8293 0 

I 

1865 PLIOCENE LEO R E I S T r n E  
SEDILKNTS 

Canyon County 

YES 45.4520 UVVIOE, 19% 
(16.5699 IRRIGATIal 

n. wim VELL 
IN M -1 

4163 PLIOCENE LEO PLEISTOCENE 
SEDIMENTS 

IRRIGATION 43.4512 SAVME. I958 
1 16.5776 QJIDOW TIEGS 

WELL 
IN M W I  

I 
tQ 
o\ 
ui YES 45.4524 U V ! N M .  19% 

ll6.594l DBSERVATION S L L j  DRILLER'S 
LOO AVAILMU PLIOCENE #a PLElSTOCD(E 

SEDIMENTS 
- 
I L E M  T I E S  

YELL # I  
IN M SAW1 

45.4503 UVffiE, I958 
116.6M9 

43.45P SAVffiE, 19% 
116.6140 

YES 4 3 Y I 4  SAVffiE, I958 
l16.6Ol1 

YES 43.4379 U V M E .  I958 
110.6018 

35% PLICCENE LEO PLEISTOCENE 
SEDIMENTS 

L m  TlffiS 
WELL I2 
IN M XaAl 

PLIOCENE uy) RElSmCME 
SEDIMENTS 

L r n W  TlmS 
YELL I 3  
IN M 6AWl 

m T I E S  
WELL # I  
IN M 8ABCI 

m T l E G S  , 
WELL I2 

I N  M mCcI 

IwllGATICU 

43.4444 UVff iE,  1958 
116.5733 W Y S T I C  SULNR DWR; 

AVAILABLE 
DRILLER'S 



Basic Oata Table 4. m a t i o n ,  Geologic Environment, Present Uae and Potential use of Thermal Springs and wella i n  Idaho (continued) 

wm W E R  
YELL 

I N  W I u D o 1  

STEVE TIEGS 
WELL 

I N  ZYlXICCl 

J. WEfW. MmSTON 
WELL 

I N  WZZDADl 

MELM 
C l T I  WELL 

I 1N 2yMcMl 
N 
4 
0 ' M.0. CtEMENTS 

WELL I1 
I N  W l3DABl 

JoHl TUXER E L L  
a4 a 98cA1 

87W PLIOCENE No PLEISTOCENE 
SEDIMENTS 

PLIOCENE MCI PLEISTOCENE 
SEO I MENTS 

1703 PLIOCENE No PLEISTOCENE 
SEDIMENTS 

757 PLICCENE MI) PLEISTOCENE 
SEDIMENTS 

6132 PLlOCWE No PLEISTOCENE 
SEDIMENTS 

PLIOCENE MI) PLEISTOCENE 
SEDIMENTS 

2649 PLICCENE No PLEISTOCENE 
SEDIMENTS 

DRILLER'S LOQ AVAILABLE 

mILLER'S LOQ AVAILABLE 

M L S  OETTER E L L  
ZN zw281)881 

ERCIL Bow X49 PLIOCENE MI) PLEISTOCENE KRTHWEST SULFUR WR?; DRILLER'S LQj JR E L L  SEDIMENTS TRENDING FWLT AVAILABLE ZN ZY 3480111 

JAY E IDER 
WELL #I 
ZN zI34cmI, 

PLIOCENE MI) PLEISTOCENE KRTHWEST DRILLER'S uyi AVAILABLE 
SEDIMENTS TREWING FAULT 

I?) 

c 

Canyon County fcont'd.) 

IRRIGATION 152 22 HEA?lM MI) axKlM W I T H  
HEAT P I W  

43.4566 SAVME, I950 
116.5141 

IRRlGATlW I21 20 HEATINQ No aull* W I T H  43411S SAVAOE, 1958 
HEAT RIP 116.6OOO 

IRRIGATION 146 21 F I W  F A W I M  iyQ W T W l M  

PUBLIC SUPPLV f82 24 FISH FNMINQ MD W T W l M  

IRRIGATIW 185 20 I €AT IM No COOLIM W I T H  
HEAT RHI 

I12 22 FISH FAWINO No W W I M  IRRIGATION 

IRRlGATlW I84 27 I € A T I M ~ a x K l M  WITH 
HUT RHI 

DCLESTIC 99 P FEWENTATION 

IRRIGATIW 96 49 BMNEOCQOlcAc BATHS 

IRRIGATION 97 29 DE-ICIM RIU)WAYS 

43AW3 SAVffiE. 1958 
Il6.5540 

YES 43.370(3 SAVffiE, 1950 
116.5250 

43.4224 SAVME, 1950 
C 116.63359 

43.5349 SAVM, 1958 
116.5776 

43.5281 SAVWE, 1958 
116.5871 

43.4009 WIIUN, 19n 
116.5808 (SITE INSPECTION) 

YES 43.4690 SAVWE, 1950 
116.5629 

43.4630 SAVffiC, I950 
116.5637 
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SAVIOE, i9m 
116.9W W l C  USE I 2 6  n 

W l C  JUPPLY 96 20 UTFlW FPfMlIU 

43.l843 SAVCIOE. 19% 
116.9455 mmoFclM 20 

U . ~ M  SAYWE, I958 
l16.5990 a m  SAME 

WELL 
IS M l l m l  . 

PLIcCmE mo RLlSTQXwE 
SEDIMENTS 

ooyEs1lc n 
1 

uusm 26 YES 42.- MITCMLL, 1976 
IIl.1434 

rnIN-HAY CaYIffi 

43.0103 
11 I .6%5 

YES 42.9280 MITWEU. I976 
lII.5924 

YES 42.8892 MITO~ELLI 1976 
III.690 

uusm 30 

4 
w 

Smac WATERIN3 n IWINI UH) , 

mRuL me3 WELL I 1  590 W I M  PllDsm4TIC OULE 
65 41E 19BM1 

SEEDLING awlm YES 

YES 
YES 42.8891 MITMLL,  I916 

111.7010 
rn lN-nAY CaYlN3 Y 41 4 S E E D L l f f i o o N I ~  

QRuL (REEK WELL I2 391 POulM RDspHATlC W 
6S 41E 1 W I  

mRuL QIEU WZU I3 79 WIN ROSRUTIC W E  
65 41E I W I  

CORUL (REEK WELL I4 W I M  ROSRUTIC OULE 
6S 41E 19Bw)I 

I .. 1 
m w s  W T E W M Y  TWA 
6s 4ZE Wlf 

YES 4 2 . 0  M I T M L L ,  1976 
111.7009 wsRm( mIN3 

YES 42.0882 MITCHELL. I916 
I l l . 6W BKNEOLOOICAL wms 

I 

42.9106 MITOIELL, 1976 
111.5557 

YES 64 1 4 rrruouTATIO( 

ww 30 
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c 
YES 42.4398 WMKfR iw) 176 37 51 DE-ICIffi MJsHiMcI( WOWlffi 

l o0  Z3 BIODEGRLDATICU IlJ.3185 42.S009 WAUER OTHER, iw) 1970 

ORILLER'S LOG AVAILABLE; IRRIGATION 
FLMIW3 WELL 4428 puATERNlRlBMALTNo 

K L W l W  
UIITOlFlELD 
L N o  L CAT. 
11s X E  -1 

No IPJ3IGATIO)I 
KCKS ( a Y  RANcn E L L  I 1  

11s 27E -1 

YES 423017 
113JZs8 

YAUER No 
OMERS, 1970 PmIK ORlLLERfS La) IfRIGATION 

AVAILABLE (aY (w(M ELL I 2  5299 W A T E M Y  YDIMNTMY 
11s 27E -1 ROCKS 

YES 42.2201) WALKER iw) W I T  MD VEGETMLE 
OEHYORAT I ON 113.2970 OTHERS. 1970 351 P 7S CATFIN F M I M  IfRlGATlCU RUBY F M S  YELL 9S12 WTERNMY KDIM€NIPRV 

11s 27E 34cCal ROCKS 

182 24 

24 

FEFSZNTATICU 42.4m mss. 1971 
11J.23S7 

42.4155 
1 13.2149 

42.4082 WNKER No 
113.2340 OTHERS. 1970 

FRIMENTATIO( 
11s z8E 3 1 m 1  

I 

HEAT PUP FOR MATlffi AW 
CDOLlffi 

K N W L N R E  ImlGATION 298 3s W E N  )ImRf YELL # I  o(MlERNMY ALLUVIUM W E  

Roo(3 
12s 19E WDl PLlOCWE SlLlClC V W I C  

IRRIGATICU 237 37 G M D (  EYERS ELL I 2  pUAmaurCr ALLUVIUM MOVE 
12s 19E U r n 1  PLIOCWE SILICIC VOLCMIC 

IRRIGATICU 3m n ATERMRl MLWIW W V E  R IOCENE SILICIC v a u w c  ROBERT PETWOW 
WELL I 1  
12s 19E -1 KCKS 

IRRlGATlCU 274 27 ALLWlW WvFi RlQM 
SlLlClC MCCMIC RKXS 

RDBERTpmRxw 
ELL I 2  
129 19E 

W Y  ALLUVIUM W E  !Y IOQNE SILICIC v a w i c  
WBOP PETERsa( 
K L L  n 
12s 19E mt Rxxs 

HIDRCQQICS 42.4101 mss. 1971 
114.1915 

I 
HEAT W FOR HEATlffi iw) 
axKlffi 

42.41SO ROSS, 1971 
114.2082 

42.4106 ROSS, 1971 
114.228s 

4 2 A l P  RBI, 1971 
114.2211 



nasi0 Date Table 4. Location, Geologic Environment, Present Use and Potential Use of Therm1 Springa and wells i n  Idaho (continued) 

Ranarks 

Cassia County (cont'd.) 

RDBERT pETERsQ( 
WELL I 4  
125 19E YJEal 

QIEm coIIcEw( 
Itc. I 1  ' 
1ZS I9E X W 1  

CREED aMxRN 
INC. 12 
IZS 19E MDDl 

2210 

2555 

7/25 

EEEIEkE1:aE 
RKXS 

WlER4MY W W I W  ABOVE 
RIQXNE S I L I C I C  YOLCANIC 
Ryw 

W T M Y  W W  IW ABOVE 
RlaXWE S I L I C I C  VCUXNIC 
Ryw 

TOINwIY W U V l W  ABOVE 
EWENE S I L I C I C  VOLCANIC 
Ryw 

WTERIURY M L U V I W  ABOVE 
PLIOCENE S I L I C I C  VOLWIIC 
Rw(5 

CREE0 mcERN 2725 PLlQxNE S I L I C I C  VOLCANIC 
I t c .  I 4  wats 
125 Is€ 6Oml 

NlMN WILLIS E L L  1 2 1  RIQXNE S l L l C l C  V K c A w l C  
IZS l9E 7ACAI Ryw Mm SmllENTS (1 )  

DRILLERIS Loo AVAIUBLE 

IRRIQATION 266 27 DE-ICIW 

IRRIGATION 335 w M-ICIHD mIy)vAIs 

42.4104 WSS, 1971 
114.2169 

42.4119 ROSS, 1971 
114.4443 

42.4109 WSS, I971 
lI4.Z874 

42.4070 WSS. 1971 
Il4.276E 

42.4050 WSS. 1971 
ll4.2?S9 

42.3959 La5, I 9 6 0  
114.2724 

42.4029 Loo, 1960 
i 1 4 . m ~  

42.4W A. PIPER, 1923 
114.1009 

42.4049 ux), 1974 
114.141 

DRILLER'S Loo AVAIUBLE 

ORILLER'S Loo AVAILMLE 

miLLws AVAILABLE 

DRILLER'S LOQ AVAILCBLE 



. . . ... L -- . ._ --. . . -. . .. . ___ 

c c 
42.4142 Ua, 1975 

114.1608 

4z.4103 mss, 1971 
114.1685 

42.4073 R K S ,  1971 
114.1549 

4 z . s n  mss. 1971 
114.0707 

SPCn HEATIN3 137 41 
Ma IRRIGATION 

I 
h) 
4 
4 
I 

IRRIQATIW 190 37 BICOEGRNMIOW ' pCMmnwY AUWIUI MOVE 
PLIOCENE SILICIC VoLCwlC 
ROUS 

calm ERomERs 
MLL I2 
1 z s m  -1 

HEAT RM FOR MEATIND MD 
CaKltU MERLE IILVERTW E L L  

12s ZOE 1lNIcl 
W-Y ALLWlUn MOVE 
m I M Y  SILICIC MLCA)(IC 
RCU 

4L3WS LOO. 1976 
114.0577 IRRIGATIW 357 29 CATflW F M I f f i  

QAREHCE W E S  E L L  870 PLIOCENE SILICIC VOLWIC 
lzs  ZOE l z c c l  Ryxs No PALEOZOIC 

smimmy mas 
ORILLER'S Ua A V A I W  

DRILLER'S Ua AVAILl8l.E PLlOQNE SILICIC VoLCwlC 
R y x S  

CERALD COIURD M U  
12s 21E lAMl 

4z.4im m, IW 
113.9322 IRRIGATION 27 

42.3470 Ua, 1975 
113.9394 Qyw( v A L m  E L L  3633 PLlocDR SILICIC YOLWIC 

12s 21E -1 mas Ma P W Z O I C  
SmIyEtrrmY Ryxs 

42W71 Coo, 1975 
114.0093 

CATFISH FMINQ WlERWw KLWlUI N a  
PLIOCENE SILICIC yoLcN(IC 
RCUS 

STEVEN CvRu ELL 
12s ZlE Z e X a I  

DRILLER'S uy) AVAIWLE 

42.33% Lao, lW2 
114.0290 

HEAT RM FOR HEATIffi MD 
CWLlffi SIMON BAI(ER MLL I 1  6813 PALEOZOIC sEDlIENIN?Y RDU 

12s 21E 3-1 
DRILLER'S Ua AVAIUBLE 

S U M  W R  YELL 1135 W A T E W Y  ALLWlul W E  
I z s  21E 34MDl PLIOCENE SILICIC W K W I C  

ROUS 

CATFISH F M I f f i  DRILLERIS UXI A V A I U B L E  

42.3370 LOO, 1957 
113.8705 IRRIGATIW y 2  UTFlSH FNWW 

MDERSDWBROTHOISE sm W ~ Y K L W I W ~ E  
12s ZZE 34MXl PLIOCENE SILICIC VOLCANIC 

ROUS 

DRILLER'S Ua AVAlUBLE 

42.4009 US, 1962 
1 13.7051 

FISH frnlffi m, IMTWIN3 
WILFOR) l R l W Y  WELL 
12s 23E 1 u M l  

SILICIC W l C  ROUS 

DRILLERIS uy) AVAIWLE 





YES 42.303 mss, 1971 
113.5875 B 39 F I W  FAI(WIN0 MD MTOlIffi HIDRa)ollCS 662 mE-TERlIARY FAU STo(x WATERINQ 

UH)IFFERENTIATED R x x S  

YES 42.2S50 
113.3649 

PASTEUR1 ZATION 1981 77 84 *LE DMmRATlON GRIFETn-YIM E L L  378 FOR GAS rwD OIL 
145 26E 1 

63 121 N(IW HJSBMDRT HIGH M E W  PRxTSSlffi OF YES 42.2297 
KILN WMBER 113.3647 

WHIN3 MD DRYlffi OF Wooc YES 42.1986 
113.3530 HAROLD WRO 24 104 

WELL I1 
14s 27E 183321 

42.1937 YlTOlELL WJ 
II3.3MB Y W ,  1973 184 27 CATFlW FAI(WlN3 11010 puATERNARY KLWIW AN) IRRIGATION 

SEDIMENTMY Rxxs 
HEPWORTH E L L  
145 27E 1- 

42.1366 LDOI 1% 
113. Smac WATERINQ 176 21 HEAT Pup FLM HEATIN3 MD 

Cooclffi 
JACK PIERCE WELL 56 AN) 
145 ZBE l W l  

I 
h, 
4 
to 

1 

42.1540 
124.oooO 2% 31 FEMNTATION I OLD WLEY wusm 

WNAL MU 81 
15s 21E 4-1 

42.1540 
(13.9998 

259 32 louKuLNRE OCD WLEY 
CMEL MU 12 
1% 21E 4ACBZ 

42.1192 PIPER, 1973 
113.9362 

356 37 lmKPwICs ON(LEY WNAL TEIFIARY AUUVUlY DRILLER'S LCG AVAILABLE IRRIGATION 
m. ELL s t  
15s 21E 13DABI PllOUNE SILICIC YOLCANIC 

%TIMY SEDIYENTARf MD 

rcoaCS 

42. 11 21 
l l3.Ml5 

T W Y  ALLWUIW DRILLER'S LCG AVAILABLE lRRloATlON 3 s  27 FISH FMWIffi MD MTCnlM 
%IARY SEDIMENTARC AN) 
PLIOCENE SILICIC VOLCANIC 
R x x S  

OMLEY WNAL 

1 1  ZIE 24MI 
m. MU 12 

MI+STIC AN) 41 97 STMX WATERINQ E4ACNINQ 42.0869 
113.9414 SPACE HEATlNQ 

YZIRIS YIX+ELL 
MLL I1 
I %  2lE =AI 

BLN4WIffi YES 42.0070 
-IS WITWE 113.9682 E L L  I 2  
1% 2lE 2 R c c I  

, ,. 
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c 
W RIVER PROJECT. 
*SURFACE T E W E R A d  Is 
I46 DEGREES C 

EDIG W I N  NlMAL *E 
OS 26E PCMl 

I W T  RIVER PRDJECT EDIG MERW WELL I4 
1% 26E 23WAl 

42.1030 
113.3839 

42.1333 
ll3.M% 

42&984 HKEMDOTIIERS, 
113.3775 1%1 I V M  O ~ I f f i l W  5406 PLEISTOCENE SEOIWZNTS DRILLERIS Uxi AVAILABLE 

WELL I 3  
15s 26E ZSml 

I64 90 I39 W L E I  W T I f f i  
PRXXSS M Y  cRoa( WELL 22ll PLElSTaCWE $EDlMEnENTS 

15s 28E PDOCI 
FLWlffi E L L '  PAST USE: I?) YES 
W l A T  U d t S  WfENKIISE 

PLIOCENE SmlHEWTS DRILLER'S LOG I A I L M L E  Ivm D M l f f i l q  
WELL I 4  
15s 26E am1 

PASTEUR1 U T  I CU YES 42.0969 Uxi, 1%7 
115.3735 

YES 42.1017 
113.3644 

FRlUT R a  VEOETABLE 
D r n T I O W  

32 PI BIODEORIY)ATIO( mwESTcc 
LWCE (DY E L L  33 
1% 26E I S M I  

I 
h, 
03 
w 42.1014 

113.3725 IMtIGATICU 24 FEfMNTATIO( ' REI0 STIJMT 
155 26E 248c81 

, 

lvm DmIm E L L  
1% 268 2u)CCI 

WASHIffi M DRylffi OF Ixx YES 42.0923 LOO, 1914 
241 30 I02 W K l J L N R E  1lJ.3588 TESTIN3 NOT FIELD MEo(u) R)(I MIS 

AVAILABLE 
DRILLER'S Loo a* E L L  832 

155 26E 2Sml 

42.0920 
1 13.35% 

42.092l 
113.3646 

RMT RIVER PROJECT. KIIIrnIffi 
*WRFAQ MWERAT6RE IS 
144 MGREES C 

(WIN PROUCTS (SYR.Jp, OIL) 

, I. *. . I . .  

21 FlSn FARIIIffi 42.0114 RXS, 1911 
ll3.2392 

http://SYR.Jp


- -  ~ - - 

Basic Data Table 4. Location, Geologic Environment, Present Use and Potential Use of Therm1 Springs and w e n s  i n  Idaho (continued) 

I I 

BUI YELL 
16s 26E 5WAl  

LlDY H S #I 
9N SSE =IS 

W I L W  ms. E L L  
9N SSE ZODcl 

I 
h) LlDY H S E L L  
03 10N SSE S 5 W l  

h) 
I 

LlDY H S I 2  
ION 3SE 3SCCClS 

nm SPRINGS 
I I N  S2E 25MClS 

BIG SPRINGS 
13N 32E 158cElS 

BOERY H S 
7N 17E 

PIERSON H S 
8N 14E 27DBOlS 

I514 

946 PRE-TERTILIIY LIIESTONE 

3785 PRE-TERTILIIY LIMESTONE 

6813 PRE-TERTILIIY LIMESTONE 

189 PRE-TERTILIIY LIMESTONE 

3406 PRE-TERTILIIY LIMESTONE 

189 PRE-TERTILIIY LIMESTONE 

mi FIELO MECXEO FCU mis 
AVAIL&E 
WORT. MILLER'S Loo 

P R O a S S l f f i  FERTILIZER MD 
DOMESTIC USE; PAST USE: 
RECREATION 

FAULT PROCESSlffi FERTILIZER MD 
rnmsiic USE 

PROCESSING FERTILIZER MD 
WYESTIC USE 

FAULT 

M SPRING VENTS. X-RAY 
O I F M I C N  MNMGSIS 
imicmo TRAVERTINE 

. 

PALEOZOIC SEDIMENTLIIY mi  FIELD MECKEO 

416 WLIITZ WNZONIE TEWERATURE W E  Sl-43 
E W E S  C; TM) grRlffi VENTS 

Cassia County (cont'd.) 

TESTIffi 

Clark 

INIUSTRY 

IMUSTRY 

i m u m y  

IMUSTRY 

YES STW HATERING 

UNUSED 

Custer County 

W S E D  

MUSED 

M L E  DEMRATION 51 66 NAY atylffi 

213 50 PACE HEATING 

REFRIGERATION (LOWER 
TWERATURE LIMIT) 

125 54 68 GREENHOUSE 

OREENHOUSE S p a  HEATlffi 29 57 CATFISH F M I f f i  

BLMMlffi 4S 89 SEEOLING IJNlFERS 

4S 7S BALNEOLCQICM BATH REFRIGERATION (LOWER 
TEM'ERATURE LIMIT) 

YES 42.0671 LOO. 1970 
IIs.4469 

YES 112.5527 u . 1 4 ~ 8  mss. 1971 

44.1316 ROSS, 1971 
112.5471 

YES 44.1459 mSS, 1971 
112.55s2 

44-145s mSS, 1971 
112.55s7 

YES I12.6S91 44.2565 ROSS, 1971 

4 4 . 4 5 ~ )  mss. 1971 
112.6958 

IES 45.9707 TSOlMZ MD 
114.4949 OTHERS, 1974 

YES 4S.990S TSMmz MD 
114.7999 OTHERS, 1974 

d 



c 
LOYR mmy n 3 
8N 17E 3 1 ~ 8 I S  

PALEOZOIC YDIWENTARY Rwx SULNR m W S E D  54 

51 

37 

114.4986 43.9741 TSMANZ OTHERS, M, 1974 

YES 43.9818 TY)IANZ 
114.4858 OTHERS, 1974 

U.1065 DENHAN. 1978 
114.8654 (SITE INSPECTION) 

ORAIN-HAY W I N G  

64 WWRxwIGROWlffi STMX WATERING WF'LE DEtMRATION 
E S T  PASS H S PALEOZOIC SEDIMNTARY R?JX 
8N 17E 3zBCAlS 

HmRcpUilCS IEATINo OF POOL 
MD KWSE ROULYS WITn WATERNARY ALLUVIUM 

Y L L  I 1  
9N 14E 18CADl 

U.1013 DENIM, 1978 
114.8620 (SITE INSPECTION) CAPPED UNUSED 50 OREENKXISE ROZALYS WITH 

WELL 1 2  
9N 14E 19ABA1 

EPMITED st mss; mi  FIELD YES WUSED 41 Smx WATERING 
CnEtXED ROZALYS H S 

9N 14E 19BMlS  

u. io io  mss, 1971 
114.8650 

YES 44.2242 M A T E ,  1962 
114.9285 

WAIN-MY DRllffi 

YES u.1709 moss. 1937 
114.6242 

BLANcn I No 

41 47 SOIL WIRMlffi NuyaMuS SEEPS. TELPERATURE YES YES UNUSED 
M E  30-41 O k E S  C; S I X  
SPRING VENTS; SULFUR OWR 

STANLEY n s 
1ON U E  -1s 

I 
N 
00 50 91 SPACE HEATING TDPERANRE W E  32-50 YES YES UNUSED 

DEDREES 0 EIGHT S'RlNG 

DIFFRACTION W Y S I S  
lHl lCATm SULFATE (GIPSUI) 

SLATE WSEK n s 1 PALEOZOIC CROlLLllE 
1ON M E  30BADlS VENTS; suim m; X-RAY 

757 WATEfUiMY ALLUVIUM NEAR NlJIIEFals SEWS UNUSED W 93 OREENKXISE 
(IIETAQWS ORll l lT lC Rwx 

ELK- H 5 
I I N  13E 36BMlS  

M SpRlNO VENTS YES YES wsm 35 73 K)UACULNRE BAS~N CREEK n s 227 CRETKXWS MITIC RM( 
I l N  14E 21WBlS 

YES YES RIREST 56 KlTBm HEATING 
ewmxta c m a w m n s  378 CRETAQWS WmTZ r n M W l l E  

11N 14E 2 t M l S  

114.8104 U.2643 D E N W ,  (SITE INSPECTION) 1978 

W E R A N R E  ruNoE 61-76 VES YES YES REWATlQI  
E W E S  C; WCEROUS S'RItG 
VENTS. S L I M  SUNR O H  
L R A V ' n l  CI IuETlL* I  BIALYSla 

76 104 REFRIGERATION I L M R  WINO MD P(IESERVIH3 
YES 11417478 U 2679 TSaUNZ OTHERS, 1974 TOPERANRE LIMIT) SUNEN4 H S 1135 CRETAQOUS WMlZ YJUONITE 

IIN 15E IPuBlS 



Basic Data Table 4. Location, Geologic Environment. Present Use and Potential U s e  of Thermal Springa and wells i n  Idaho (continued) 

Ranarks Aqultw Age and Rock Typo 

Custer County (cont'd.) 

LRETmWS WAQTZ IONZONITE FWR SPRING VENTS. 
TEWERATURE W E ' M - 4 2  
DEGREES C 

44.2481 TSMANZ WO 
114.6730 OTHERS, 1974 

42 SEEDLlNGWNIFERs 

ROBINSON Wt H S 
I I N  15E ZmDClS 

264 

18 

751 

643 

31 

1135 

15 

CRETAQOUS WAQTZ IONZONITE SPRlffi PIPED To POOL 55 97 QUIN-HAY cwtm wniffi M cwiffi w YX)L YES u . 2 ~  TSOIN MD 
114.6764 O'MFS, 1974 

ECREATICW 

IN# SPRINGS 
CREEKHS 
1IN 15E UKClS 

SLIQIT SULFUR aooR WSED 52 BALNEOLOOICAL BATHS U 2410 JOIIIXI( 1978 
114:6782 (SITE IkSPECTlON) 

SULFUR OWR YES YES RECREATICW 41 99 SEEDLlffi WNIFERS YES u.m mss, 1937 
114.4427 

- 
YES 113.4491 44.2689 ROSS, 1971 SKU WATERING 28 59 rwkcuLnJRE 

W E H ) R N W S  
lay 1 l E  EDBlS 

LITTLE m L w E  
FLAT W 5 
lac P E  IOcBDlS 

SUM n s 
14N I l E  18 I S  

Q(ETKX0US OUNITIC wo( W E  RIVER BJY EWT 
VENTS 
CCWCIL w; TIRE€ SPRING 

SEVERAL SPRING VENTS 

RECREATION 

W S E D  

35 FElMNTATlCW 115.1491 44.3979 ROSS, 1971 

44.3817 ROSS, 1971 
114.0873 

WTERWIY ALLUVIW Y M  
TERTIMY SILICIC va.cN(Ics 

FWCRTED WRY; NOT FIELD 
MEMED 

W S E D  0 CRETKfOUS OUNITIC RIcI(S 44.5846 R K S ,  1971 
115.0119 

W S L E Y  H S 5677 PLIOQNE SILICIC v a w t c  
14N 19E 23mOlS wo( MD RIE-TERTIMY 

WIRERENTIATE0 RKX 
SEVERAL m1NG W S ;  ALSO 
KNCW AS W L l S  HIT 
SPRINGS 

BILL JWSTDN WELL 189 
14N 19E 34DAAl 914 40 60 SOIL WING ImlBAlIoI M BIR) IWCIERV YES 4 4 . 4 w  

114.1944 

c C' 



I.- 

m 

63 

43 

43 

49 

60 

59 

a, 

56 

89 43 

52 

51 10 

c 
U.6516 RMS, 1911 
114.1343 WWRODY GRWlffi W S E O  

MlEN W I N  H S 
15N 14E 10KClS 

44.6441 RKS, 1911 
114.7109 HYEROUS SPRINO VENTS; 

WERATURE M E  4-63 
DEGREES C; SULFUR OWR 

Wsm m LMN m m  H s 
15N 14E lCCJD2IS 

YES 44,1331 
115.0116 W S E D  

wsm 

, W S E D  

EfRIQERATI01 (LOMR 
TWERANRE LIMIT) 

BMMIM 

NOT FIELD MECKED; REPDATED 
BY WSS, I911 

NOl FIELD MECKED; REp(JITDD 
BY mss, 1971 

SUNFLOWER R A T  H S 
16N 12E -IS 

YES u.iz12 mss, 1971 
115.0150 251 TERTIMY M I T I C  Roo(S 

RPLE DE)(YOIUII01 YES u.'1980 mss. 1911 
114.8047 n ew IEATIM 

LOYLR LODN 
CREEK H S 
1lN 14E 1-13 

30 TERTIMV OUNlTlC R X X S  

.81mre county 

43.~15 
115.2811 YES SPNX HEATIN3 w SPRlffi VENTS WO 

S E m  SEEPS LNDA H S 
7.N 1OE 5AmlS 

I 
h) 
Q, 
VI 
I 

43.5398 mss. 1971 
115.281)2 OREENHOUSE YES S I X  SPRlffi VENTS. 

TEIPOUTURE M E  52-59 
DEGREES c 

43.4996 
ll5JOl6 

43.6053 
115&436 NOT FIELD W E U D  

SEODLlla QmlFEa 
1 CRETmws M l T l C  Ryxs LmlLLER'S LCG AVAILABLE. 

WTER IS RCO RMll h X  
49 M TO 90 M WEPI IT I S  
wmm SEVERAL DEOREES 01 
THE +QT RXXS THEN ENRNEO 

SPACE IiEATINO 
OURLES WER ELL 
3N 10E IOABAl 

Q(I01 DEWOWTION YES 43.55Zl WSS, 1911 
115.110 13 L N I m  USE 

31 pWrrrauRl MLWIUI 
OVERLAYINO (IIETACEOUS 
GRMITIC Ryx 

43.5543 mss, 1971 
115.2740 15 apETKSWS M I T I C  R y x S  PMK)ISE H s MU 

3N 1OE 33QBl 
ORILLER'S La0 AVAILABLE; 
FLmllNO E L L  

W S E D  



Aqulter Age and Rcck Type 
Geolog I c 

Structure R m r k o  

Basic Data Table 4 .  mcat ion.  Geologic Environment, Present use and Potential U s e  of Thermal Springs and w e n s  in Idaho (continued) 

CRETACEOUS a U N l T l C  F K X S  

Elmre County (cont'd.) 

m m r n  BI ROSS, 1971; W S E D  0 
UNABLE m LWTE 

BASSET H S 
4N 7E I M B I S  115.5629 43.7175 mSS, 1971 

115.6607 43.6966 mss, 1971 . 

43.6962 mss, 1971 
1 15.6576 

43.6572 mss, 1971 
115.1295 

REED H 5 
4N 7E 7 K X l S  

18 CRETACEOUS ORANlTlC F K X S  

283 CRETUOUS W l T l C  ROCKS 

UNUSED 41 STO(X WATERING 

WEEP CREEK 
BRIDGE H S 
4N 7E W B 1 S  

n i ~ ~ o w  CREEK ti s 
4N 1IE 3408815 

TY) SPRING VENTS. MINIMAL YES STOO( WATERlffi 61 W E  BltXl HATMERY 
DEPOSITION OF S l i l C l O U s  
SINTER 

YES RECREATIDN OUATEfflARY ALLUVIUM NEAR 
CRETACEOUS aUNlT lC  FKX 
WITH TEHTIARY DIKES 

MREE SPRING VENTS Hy) 
N J m S  SEEPS 

55 OREENWSE 

p(xx CREEK H S 
5N 7E 24MDIS 

7 CRETACEOUS a u N l T l C  F K X S  

1321 CRETACEOUS GRANITIC F K X S  

378 CRETACEOUS GRANITIC Row(S 

2649 CRETUXWS GRANlTlC ROCKS 

151 CRETACEOUS W I T I C  ROCKS 

UNUSED 42 SOIL W r n I N G  43.7495 mS5, I 971  
115.5602 

SOME SEEPAGE 

NINEMEYEH H S 
5N 7E 24BM)IS 

TWERATURE W E  65-75 YES YES UNUSED 
DEGREES C; THIRTEEN SPRING 
VENTS 

7 6  126 PASTEURIZED MILK R(0CESS SUGARRBEET FWF' DEHYORATIW YES 43.7553 WINO, 1965 
115.5709 

VAUWN SPRING 
5N 7E 26DABlS TEWERATURE RANGE 58-68 

DEGREES C; THREE SPRING 
VENTS 

UNUSED 

UNUSED 

68 REFRIGERATION (LOWER 43.7243 mSS, 1971 
TWERATURE LIMIT) 115.6041 

59 ANIMAL WSWDRY 45.7242 ROSS. 1971 
II5.6040 

SMITH CABIN H S 
5N 7E 34CCBIS FOUR SPRIffi VENTS 

LOFTUS H S 
5N 7E 3 W l S  TWERATURE RANGE 47-54 YES YES EATHIffi 

DEGREES C; Two SPRING VENTS 
54 GRAIN-HAY ORYlffi 

lwowN AT, POOL CREEK H S IN  
KISS REPORT. TWO SPRIW 
VENTS Hy) & Y E W  SEEPS 

UNUSED BOW CREEK H S 
5N BE 1ooa)IS 

757 CRETKEOVS a U N l T l C  MOCK 43.1785 BEARD, 1978 
115.4860 (SITE INSPECTICIO 

c 



c 
SEVERAL SPRING VWTS LH) YES W S E D  62 W L E  MHYOftATlON 
SEEPS. ACTIVE OEPOSITIDN 

NOT FIELD ME(%EO 

STRAIGHT CREEK H S 
5N 8E IUBolS FaMlffi S I L I C I W S  SINTER; 

SEVERAL SPRING VWTS LH) YES W S E D  62 W L E  MHYOftATlON 
SEEPS. ACTIVE OEPOSITIDN 

NOT FIELD ME(%EO 

STRAIGHT CREEK H S 
5N 8E IUBolS FaMlffi S I L I C I W S  SINTER; 

YES W S E O  FWR SPRING VENTS MD 
K V E W  SEEPS 

55 GREENHOUSES 

REFRIGERATION (LOWER 
TRPERATURE LIMIT)  

HlllERwS SPRING VENTS; YES YES YES MUSE0 65 72 WPLE DEHWRATION 
TElPERATURE W E  50-65 

DEPOSITION OF SILICIOUS 
SINTER 

mwls H s 1135 CRETKTWS W I T I C  Rea( 

5N 9E 7BBAlS DEGREES C; ACTIVE 

FLOWlN.3 WELL. DEPTH RECREAl I aC 533 30 FEWNTATION 
REEWRTOD BY k S S ,  1971 CRETKECUS GRANITIC Rxx WEATHERBV MILL MLL 

6N 9E 3MWl 

SEEPffiE TYPE SPRING wsm 45 GRAIN-MY DRYING 
MATHERBY H S 189 CRETKT 

6N IOE 3-1 

0 
QUEENS RIVER H S 
6N I I E  30MBlS 

I 
h) 
03 
4 60 16 REFRlGERATlDN (LOWER YES UMJSEO 

TDPERANRE LIMIT)  
mQERATURE W E  4360  
DEGREES C. N I E  SPRlffi 
VENTS W ' S E V E R K  SEEPS 

I ATLAKTA H S 378 CRETkaoVS GRANITIC Rxx 
6N I I E  35MD1S 

YVERN. SPRING VENTS MD 
WUEROUS SEWS 

OIATTMWOA H S 37 CRETNXCUS GIUNITIC Rxx 
6N 11E 35DBBlS 

50 LAUHwn USES UMJSm 

uwsm 0 

IFRIGATICN 365 27 DE-ICING B I G  D W4CH WILL 9M3 RElSmCENE BASALTIC LAVA DRILLEWS LOO AVAILABLE 
2s 4E288001 MD Su)IM€NTS 

182 22 FISH FAWINO IFRIGATION DRILLER'S LW AVAILWLE FRED HICKEY WELL 7210 PLEISTOQNE PASMTlC LAVA 
* .  x Rllrnl  MD SEDIrnNTS 

DaMSTlC 132 21 I€ATIffi M ODOLlffi W I T H  
W L E S  ODE YELL 1 7  PLEISTOCENE BASALTIC U V A  w m  FWCTUATES TolpERAwRE BETWEEN IS-21 HEAT Pup 

AVAILABLE 
2s z22Am1 MD YDlMENTS DEOREES C; DRILLER'S LCG 

43.7882 
115.4444 

115.40% 43.8033 EAQ, (SITE INSPECTION) 1978 

YES 43.1894 WIRIffi. 1965 
115.4W4 

43.8i70 ROSS. 1971 
115.3545 

43.8255 ROSS. 1971 
115.3211 

43.8116 ROSS, 1971 
115.1093 

43.8168 
11S.0459 

43.2663 YOUNG, 1977 
115.8188 

43.2406 LOO. 1971 
115.0376 

I 
w.. 
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MILLER'S LOO AVAILABLE WMSTIC 301 30 1 CATFIW FAliMlffi LAM MESA FWM ELL 75 PLlMliNE W PLEISTOCENE 
65 10E l x M l  SEDIMENTS 

YES 42.9947 WHO, 1977 
115.6244 

42.9465 YOUNG. 1973 
115.4934 

42.%23 LOO, 1973 
11S.2098 

42.W17 RMSTON MD 
115.2770 M W .  1968 

42.9594 LOO, 1969 
115.2763 

W L E  DMYDRATION YES 42.9479 RALSTON Iht) 
l l 5 L 3 5 9  MPW. 1968 

YES 43.0034 
115.19Z5 

43.0021 FQSS, 1971 
I l5.ZOP 

42.9934 
115.1959 

42.5908 LOO,1969 
115.2010 

42.9695 LOO. 1974 
115.2001 

42.9147 LOO, 196Y 
114.2147 



A q u l t a  Ag8 and Rock Typo 
Geologls 

Structure Rmarks 

Basic Data Tabla 4. Location, Geologic Environment, Present Use and P o t e n t i a l  Use of Thermal Springs and We118 i n  Idaho (continued) 

Frankl in  County 

0 WJKl VALLEY W S 
12s 40E Iuxx)lS 

WATEWARY K L W I W  W I T H  
TRAVERTINE DEPOSITS 

WOT FIELD CHEO(E0 42.3735 MITCHELL, 1978 
111.7263 

rnASURETON w s 
125 40E 36WlS 

I I  WATEfflARY K L U V l U l  MRTHMST 
mmiffi FAULT 

NQITnMST 
TREmIff i  FAULT 

NORTHMST 
TREmIffi FAULT 

K R T H  TRENJlffi 
FAULT 

WMRDUS rnlffi VENTS W S E D  35 75 4UKXILNRE RFRlGERATlON (LOKR YES 42.3373 MITCHELL, I976 
TWERATURE LIMIT) 11 1.7270 

YES W S E D  66 81 FRUIT MCl VEORABLE PWTEURIUTION 
OEHrnTION 

YES 42.3329 MITCHELL, 1976 
11 1.7147 

CLEVELAW H 5 
125 41E 31CAclS 

18 WATEfflARY MLUVIUI W I T H  
TRAVERTINE DEPOSITS 

NUYEWWS SPRlffi VENTS MD 
SEEPS 

WEST w a s  w s 
12s 41E 3IcBoIS W W U S  S’RIffi  VENTS 35 WUACULNRE 42.3338 MITCHELL. 1976 

1 Il.7160 

78 104 PASTEURIZED MILK RacESS WSHIff i  MCl ORYlffi  OF YX)L YES 42.3083 OION, 1969 
11 1.7068 

W L E  ORDVE H S 
13s 41E 7ACAlS 

1324 PALEOZOIC WARTZITE (7)  
W I T H  lRAVERTlNE DEPOSITS 

YES YES P E L m  W E L  
~ w m )  

BEN MEEK WELL 
145 39E 36MAl 

WATEfflFRY KLUV IUM WlM CK) RIESERVlffi YES 42.1646 DION, 1969 I2 U 103 SEEDLlffi OMIFERS 
1 I 1.8381 

SLIGHT SULFUR QMR 

RAY 8MUffiToN M L L  246 WATEfflARY KLUVIUN 
14s 40E 31BCBl DRILLER’S LOG AVAlLAslE 42.1651 LOG, 1977 

111.83643 

ELDIN BlNoHAn E L L  37 OWTERNARY MLUYIW 
1% 39E 7oBcl YES 42.1296 OION, I969 

11 1.9426 

BAITLE (REEK H S 3406 WATEfflARY KLUYIUM WITH NDRTHLST T W E R A W  W E  43-84 YES YES 
15s 39E BBOCIS TRAVERTINE DEPOSITS TRENJIffi FAULT DEGREES C HIlERWS SRllffi 

VENTS; A L ~  KNO*N AS 
WAYLAW H S 

84 I42 BLANCHIN3 YES 42.1331 OION, 1969 ‘FUTAVX DEHmuTlON 
1 11.9276 

CORN PROWCTS (STARCH. YES 42.1191 OION, 1969 
OIL)  111.9299 

6 M 149 PASTEURlZlffi 



d 
\ 

13 150 WPLE oD(.IwuTION IES 42.1181 YWW No 
111.9283 MITOiELL, 1973 

YES 42.0257 LOO, I969 
111.WZI 

N O R M S 1  KVERM. SPRIW VENTS; 
TREWIffi FAULT TEWERATUE W E  69-13 

DEGREES C; ALSO I(N0m AS 
VlNCwT H s 

IwIlGATlON PASTWRUATION 
DRILLER'S Coo AVAILABLE 

42.0225 LOO, 1969 
I 1 I .9635 DRILLERIS Coo AVAILWLE IwIIGATION 

Fremnt COunty - 
43.91% LOG, 1970 

111.5714 215 r )  (EATIN3 No W X l W  WITH 
MEAT W 

IRRIGATION 

IRRlGATlDW 

NU? FIELD MO(m RElSTOaNE SEOIWS !UD 
W A L T I C  LAVA KEITH JEWENSON 

E L L  # I  
7N 41E 13CABI 

KEITH JEROENUW 
WELL I 2  

1N 41E 13wOI 

43.95% Coo, 1910 
1 I I51 I5 213 P (EATIN0 No OMKIN0 WITH 

HEAT W DRILLER'S Coo AVAILABLE 4259 PLEISTOLME SEOICENTS MD 
BASALTIC LAVA 

YES 43 9013 CROSTWAITE No 
111:5735 OTHERS, 1910 

8706 TERTlrn SILICIC VOLCANIC 
ROM (7)  

WNKD m E L L  
1N 41E ZxZol 

I 
h, 
\D 
W 
I WAYNE W S O N  YELL 

1N 41E ZbKXl 

91 56 94 LpUAClJLlURE 

22 106 MEATIW No W L l W  WIW 
HEAT R*p 

IRRIGATION 

YES 43.9056 
111.5866 NU? FIELD OIEWED; 

TOPERATUFf 

DRILLER'S Coo AVAILABLE W Y S T l C  

IwIIGATION 

IwIIQATIDW 

YES 

43.0047 STEMS. 1939 
111.6180 PLEIslUmlE S E D I W S  No 

BASALTIC LAVA 
WEN am ELL 

7N 41E 3330001 

DRILLER*S Loo AVAIUBLE 
YES 43.8906 

I 1 1  -59M) 
OWSTHWAITE No 
OTHERS. 1970 mlrn SILICIC VOLCANIC 

Rxx (7) 

YES 43 8039 W S T W A I T E  
ll1:6052 OTHERS, 1910 2211 TERTlrn SILICIC VOLCANIC 

Rxx 0) 
NE*)&€ C I W  E L L  

7N 41E 34ocDl 

mlw SILICIC VOLCANIC 
Roa(s 0 )  

45.0050 W S T M A I T E  MI 
I I I , 5 8 1  OTHERS, 1970 



Basic Data Table 4. Location, Geologic Environment, Present U s e  and Potential use of Thermal springs and Wells i n  Idaho (continued) 

CLAUDE HAWS E L L  TERTIARY SILICIC VOLCMIC 
7N 41E 36oDAI Rw( ( 7 )  

OEM SWIMELMM WELL TERTIARY SILICIC VOLCANIC 
7N42E BCMl  Rax ( 7 )  

KEITH JERGENSON 
WELL I 3  

7N 42E I7BAC1 

KEITH JERGENSON 
WELL I 4  

7N 42E 17BBc1 

I 
h, 

1p WELL I 5  
KEITH JERGENSON 8327 TERTIARY SILICIC VOLCANIC 

ROWS 8 7N 42E I8BMl 

Wl JERGENSEN WELL TERTIARY SILICIC VOLCANIC 
ROWS 7N 42E I8CM1 

RWINGTW PRWWE 1892 TERTIARY SILICIC VOLCANIC 
WELL w)o( ( 7 )  7N 42E l9CCAl 

WiTON W S PLE I STCCENE BASALT 
9N 42E U D A C l S  

BIG 14N 44E SPRINGS 34BBc1s 
348247 WATErWIIRY CSSIDIM 

(IMYOLITEI 

SWEET W S 
7N I E  3CMlS 

I8 

WILLER'S LOG AVAILABLE; 
NOT FIELD MEWED 

WILLER'S LCG AVAILABLE; 
M T  FIELD MEWED 

DRILLER'S LCG AVAILABLE 

T M  SPRING VENTS 

TELPERATURE W E  10-12 
DEGREES C. I O  DEGREES WOVE 
E M  HVNUk TELPERATURE; 
POSSIBLE THEWL HW)MALY; 
SEVERAL SPRING VENTS 

FLOWlffi INTO WTER TFWGH 

Fremont (cont'd.) 

IRRIGATION 193 n 

IFRIGAT ION 34 

IFRIGATION n 

39 IFRIGATION 

63 W U W L N R T  

48 W U W L N R E  

HEATING MD 030Llff i WITH 
HEAT FULP 

W W L N R E  

IFRIGATION 201 33 BlWEGluDATlON 

IERIGATION 193 I C4TFIW F H I N G  

HVIHAL wsBAH)RY 

GRAIN-HAY DRYING 

IRRIGATION 26 91 SOIL W r n I f f i  BLANO(Iffi 

I2 66 HEATlffi M mOLlNG WITH WPLE DEHYDRATION MUSED HEAT PULP 

Gem - 

STMX WATERING 20 C4TFIW F H I N G  

YES 43.8852 WOSTHWAITE iN) 
111.5589 OTHERS. 1970 

YES 43.9481 WOSTHWAITE #0 
111.5291 OTHERS, 1970 

43.9383 
111.5306 

43.93e4 
I I I .5374 

43.9399 LCG. 1974 
I I 1.9492 

43.9325 LCG, 1973 
I I 1.5492 

YES 43.9144 LOO, 1969 
111.5540 

YES 44.0913 STEMS MD 
111.4579 OTHERS, 1939 

YES 44.4995 WILTON, 1965 
1 I 1.2545 

43.9719 
116.3245 



mrn BEET PROCESSING YES 43.9539 NEWCOHB. 1970 
116.3554 66 150 BALNEOLajlCAL MTH 

YES 43.9529 
116.3460 

PASTEURIZATION 45 04 SEEDLING CONIFERS 

UNUSED moR; FIVE SPRING 109 WATE 
MlOCE 

STCCU WATERING WT FIELD MEC%ED; REPORTED 
TEM'ERATURE 

p CATFISH FMMIffi 43.8313 mss, 1971 
116.1955 

43.0325 SAVffiE, 1973 
1 16.4 I37 

STCCU WATERING 

43.0M4 SAVAGE, 1973 
116.4155 Z? 20 FISH F m I N G  

43.0547 LfX, 1977 
116.5406 9 HEATING M COoLlffi WITH 

HEAT P U P  

7 
WATER W MILKY WPEMM4NCE; IRRIGATION WhlALD JENSEN NE 

WELL IZ 
6N I W  26tDC1 

VERY SALLOW htLL; WCESTIC 
ORIKER'S LOG AVAILABLE PLIOCENE MI PLEISTOCENE 

SEDIMENTS 
PWL CRAK 
WELL 
6N 2W 14DeCI 

54 24 EATING MI COoLING WITH 
HEAT Pup 

43.8572 SAVffiE, 1973 
116.5970 WWESTIC FRED Sarrr EU 757 NTS 

6N Zd 17DMl  

43.0700 SAVffiE. 1973 
116.6359 71 21 HEATING MI OMLING W I T H  

HEAT pulp SLIGHT WLFLW moR WWEST I C wnu KAT ELL 189 PLEISTOCME SEDIMENTS 
6N 3W IUABl 

Gooding 

43.0304 mss, 1971 
43 114.9879 cay W E R A T M E  REWRTED BY 

4055 
TSCHAWlE H S PLlOaNE W A L T  

45 1ZE 35MAIS 

43.0209 STEMS MI 
114.9980 OTHERS, 1930 mMESTlC 168 45 Smoc WATERING ORILLER'S LOG AVAILMLE; 140 PLIDCENE W L T  M 

SmlMENTS 
DAVE liRoKR 
WELL I 1  

YES 43 0534 STEMS MI 
114:9160 OTHERS, 1 9 8  . 1, 

YES DOLESTIC 50 53 WH)W USE 
SPACE HEATING FLOWIM; NIEA OOVERU) nini 

SPRlffiS J. W M  ELL PLEISTMXNE MSALT 
4s I ~ E  z e m i  

27 FISH F W I f f i  No VISABLE ROW; SPRlM - YES wsm .. . . "  
I S  SUWEWS HOT SULFUR M E  SOP pUATEWM W A L T  

4S I3E 7 9 m l S  

I 
-., , , 



Basic D~~~ Table 4. Location, Geologic Environment, Present Use and Potential U s e  of Thermal Springe and we118 i n  Idaho (continued) 

Rnsrkr 

Coodins County (cont'd.) 

WllE ryIRoW H S 
4s 13E 3010815 

4542 

2725 

QJATEIWMY ALLUVIUM FOUR SPRlffi VENTS 

FLOWING WELL. IRILLER'S 
LOG AVAILAEG 

YES YES D O S E  WD 
FISH FMMIHI 63 IW WPLE WllDRAllON CANNlffi MD PRESERVlffi YES 45.0486 W E  MD OTHERS, 

Il4.9S11 I963 

O N E  LROlER 
E L L  I2 
55 12E JAM1 

PLIOCENE KOlrWTS MD 
WALT 326 Sl 70 GREENCUSE RFRlGErUTlON (LOWER YES lI5.GU92 43.0247 KUOE 1963 MD OTHERS, 

TEWERATWIE LIMIT) 

83 PLEISTOCENE WALT DRILLER'S LW AVAILABLE 42.9301 S T W S  iuo 
115.0566 OTHERS, l9%3 

SlacX WATERlffi 

Idaho County 

YES REMEATIW 

/ 

0URQMRF H S 
2ZN 4E 1EDClS 

613 

15 

31  

151 

132 

264 

QJATEIUARY ALLUVIUM NEAR 
W T N X W S  WNI IT IC  Rw( 

WATEIWARY KLWlLm 
W E R L Y l f f i  PALEOZOIC No 
LLSoZOlC GUEISS 

CRETKEOUS GRANITIC Roo( 
SLIGHTLY IIETNOVtDSEO 

CRETACEOUS UWNITIC Rw( 

lm SPRIffi VENTS. SLIGHT 
SULFUR OWR; X-&Y 
OIFFHKXION M A L Y S I S  
AVAILABLE 

YES 

YES 

45 51 MLNEOL001CM BATH WNlRI USES YES 45.2760 WMIffi, l W 5  
115.9124 I 

tu u 
QI 
I 

RIGGINS H 5 
24N ZE I4OEVlS YES 45.4162 HAI(ILTON, 1%9 

116.1122 
YES DOKSTIC BLN(QIIffi 4% 95 SEEOLlffi m l F E R S  

COW FLATS H S 
24N 4E 7cDAlS 

P U T  USE: MINERS EATHlffi 
FACILITIES 

NOT FIEU) OiEO(E0 

UNUSED 59  QEENIOUSE 4S.4316 MJH)ERxw,  1978 
ll6&l48 (SITE INSPECTION) 

WEV wiiffi PWSS YES 45.~126 mss, 1971 
IlS.0425 

BARTHHS 
25N 1ZE 18m I S  60 89 WAOJLTURE 

Ru) RIVER H S 
28N 10E JDoDlS CRETACEOUS GRANITIC RDo( YES RECREATION NINE SPRIffi VENTS. 

TWERATUFE RN(GE'37-55 
D E W E S  C 

FIVE SPRlffi VENTS 

PWTNRIZEO MIL& pR)(xSS YES 45.1877 UNtIffi. 1%5 
I l%l917 

QJATEWNtY ALLUVlUn NEM 
CRETACEOUS ORANITIC RM( 

W S E O  41 MLNEOLOOICAL MTH 114.9372 45.8516 mss. 1971 

CRETACEOUS GRANITIC RDo( UNJSEO 0 CWITEN H S 
S I N  I I E  24CCDlS 115.0208 1.0055 ROSS, 1971 

C 



CRETACEOUS GRANITIC Rxx 

CRETACEMlS GRANITIC Ku 

I13 OETACEOUS GRANITIC Rxx 

46.1382 RMS, 1971 
115.0896 0 ((OT FIELD mmm SNART H S 

324 1IE W l S  

46.2350 WSS, 1971 
114,7073 0 RMSPEL70R H S 

33N 14E 4A IS 

STrnLEY n s 
34N 1OE 6CMlS 

TI0 SPRING VENTS . WKD 46.3164 ROSS, 1971 
115.2575 

45 SPACE HEATING 

I(EFRIOER4TlON TWERATURE LIMIT1 (LOWER 
YES 115.0354 46.4636 HARING, 1965 W S E D  47 70 LWUNDR( USE Y I R  (REEK H S 

36N 1lE 138cClS 
227, IJIETACEOUS GRANITIC Rxx S I X  SPRING VENTS. 

TWERATURE RANGk 4 4 4 7  
DEGREES C 

189 CRETACEOUS (*uNITIC RXX 41 Wuwyx)yoRMllffi SEVERAL SPRING VENTS OXGATE LICKS p S 
36N 12E I S r n l S  

LITTLE JERRY N S O N  
36N I3E 1 W B I S  0 1  

'XTACEOUS GRANITIC RKx 

JURY JOIHY*( H 5 I135 CRETACEOUS GRANITIC fCU 
364 13E l8AwlS 

46.46% 
114.8743 41 BAWEOLffilCM BATH T*l SPRING VENTS. 

W E R A W R E  RANGk 3 8 4 1  
DEOREES C 

TWERATURE W E  41-48 
MOREES C; EIGHT SPRING 
VWTS 

YES YES 46.4629 HARING, 1%) 
114.8718 

48 70 SEEDLING WIFERS LPPLE DElclwATlON 

PWTEURIZU) MILK pRo(ESS YES 43.6440 RMS. 1911 
111.6867 49 n GFNN-IUY myiffi 

Jefferdon COunty 

YES RECREATION Two SPRING VENTS. EXTENSIVE 
  AVER TINE oamirm 227 TERTIARY SILICIC VOLLCANIC 

Ku 
HElSE n s 
4N 40E z y * A l S  

222 43 

57 

50 

Jemm .- 

WSR) 
YES 42.6133 LCG, 1970 

114-4878 ROYK CATFISH 10523 PLIOCENE BMKTIC LAVA 
I WSTRY 
9s l7E m K l 1  

44.6610 
114.6521 

GFEENHQlSE 
FOSTER RANM H S 18 
15N 15E 1BDClS 

u.sn9 mss. 1 9 i i  
114.6012 

II)UAaJLNRE 
S W R  BATH 757 TERTIARY SILICIC vawic FAULT 

i w  1% I ~ A D I S  
SPRINGS RXXS 
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,) 

C%I 'Nna3LKo OKL'911 
Qw WM un'o 13WL IC MI 

77% oNIw3d 

S1oBBCZ 39C S91 
s I SDIW 

S13BBOl 39s s91 
S H ddWMCII S31 

6961 'SM3UO 98CC'ZlI 
aW WWlS LSSI'LC SI1 

531 

SU S31 IMA WIW 3No 
s1vmu s I 395 MlW Stl 

s18389c snmn 3cc SLI 
19CC'Lll 

cZ61 'Mdld C6CC"ZC SU 

LIZO.LI1 
OCOV9t 

No I lVlNYQ1U W 

OL LO1 

a LE1 

KWE 

SlN3A WlW SlKKawH 3NOlS3ill 3lOZ03lVd 511 
I 
0 
0 
m 
I 

13839 K KC 
11% MI3 
NOlS 1I31 

AlddlS 31lElld 
w WI03LIM IlVSW 3NDlN ZCCC 

SIN3103S W VAVI 311lVSW 
3N3301S13'ld aW 3N3301'ld OLLL 318vlIVAV Wl StM3111M 

SXlLXl 
31Nv3x)A 3131115 AWIlb13l 

/' 
311s wa NO~ . ,- !318vlIVAV Wl S~b1311lW 

1*338Z 3R SI 
11311 1113 1Wd 

11% IS31 



c c 
M. GOFF YELL 1892 WATERNNlffl WSKT 

1N 3W 8WA1 
FLOWING Y E u  1% X SPMX HEATIN0 DMiLSTlC 43.43M Em, 1918 

116.7258 (SITE INSPECTION) 

43.4335 LOO, 1970 
116.780 FLMlNG WELL; IRILLER'S LOG IRRIGATICN 213 S6 GREENIUNJSE 

AVAILABLE 

IN 3W 16CSJl WATTERNMY BASALT FLOWING WELL W S E D  2-5 CATFIW FAlbllNG M) 
WJUACULWRE 

43.419~ mss. 1971 
116.7067 

WATEPWRY AH) lERTIMY 
SEDIKNTS; WAEWNlffl J I M  AVMUJSER I L L  
rn.C.l T 

1N 3W 1 7 m 1  
WATEPWRY AH) lERTIMY 
SEDIKNTS; WAEWNlffl 
W A L T  

J I M  AVMUJSER I L L  
1N 3W 1 7 m 1  

FLOWIN3 E L L  M M S T l C  W SPKX HEATIN0 M) CATFISH 
F M I M  

M N U E S  ELUyEINKjn 502 PLIOCENE M) PLEISTOQHE 
YELL SEOIYENTS 0 1  AH) SILICIC 

VOLCANIC Rxx 1N 3W 2DDAC1 

IRRIGATION M) 399 37 GREENIUNJSE 
myEST I c PMTIAL MILLER'S LOO Y'& 

AVAILABLE 

43.40Y3 LOO, 1962 
116.7157 

@JATEWARY BASNT FLOWIN0 WELL; CAPPED 41 SPACE IiEATIK) 43.4145 ROSS, 1971 
116.7068 E L M  W S H  KLL 

I N  31 ZIBBA1 

I 
w 
0 

WATEfflMY N L W  IW SLIGHT SULFUR OWR RECREATICN 

1N 3W 28scD1 
I ~ I G A T I O N  47 SPACE HEATING 43.3953 

116.6976 

457 40 116.7603 43.4410 NEyfoN OMWoRm. M 1963 
FLOWING WELL; S L I M  SULFUR 
mac 

W*ESTIC MD 
mxX WATERING CURIE WUNELL WELL PLIOCENE KDlENTS M) 

IN 4W 1ZABcl BASALT 

ROBERT WFFELT I L L  PLlDcENE SfDIKmS M) 
I N  4W 1280A1 W N T  

DMiLSTlC M) 39 27 CATFISH FAlbllN0 
STKX WATERIN0 

ELL LCCATEO IN  W L L  GREEN 
HWSE 

116.7626 43.4403 HEYTO( ax(axuN, M 1%3 

YES 43.4360 
116-7596 WESLEY H l f f i lNS  YELL 946 PLIQXNE SCJICENTS M) 

I N  4W 1mSel BASNT 

I95 X lQUNXLTURE L L L  NOT R191NG; PAST USE 
HEATING GREENIUNJSE. 

II(RIGAT1ON 

MIILLWS LOO AVAILABLE 

871 39 031L WAlblIffi ELL PLuioED AT 25 METERS 

EXCEEDS 38 OEOREES C; 
ORILLER'S LOO AVAILABLE 

LNUSED 
MER aAim TWOUTURE PLIOCENE W N T  LM SILICIC 

VOLCANIC W X S  OUy I N  FREEUNi 4W 13BACl llEu *I  



Basic Data Table 4 .  Location, Geologic Environment, Present U s e  and Potential U s e  of Thermal Springs and Wells i n  Idaho (continued) 

A q u l t r  Age and Rock Type Remarks 

Owyhee County (cont 'd . )  

S L I M  WLFUR Y Z L L  D M S T l C  M)  335 29 FEWENTATION 
STMX WATERlffi 

PUBLIC WTER 228 20 FISH FARMlffi MD WTCHIffi 
SUPPLY 

PUBLIC WTER 16s P BlmEOIuDATlON 
SUPPLY 

. GUY FREEMAN WELL 82 
1N 4!4 138ADI 

PLlaCENE BASALT hW S I L I C I C  
VOLCANIC m s  43.4n4 NEWTON MD 

116-7644 COUOWi, 1%3 

SLIGHT SJLNR COWI H M D A L E  CITY 
WELL 81 
JN 5n ~ U A C I  

340 WATERNMY NLUVIUU 
PLIOCENE MD P L E I S T ~ N E  
SEU I MNTS 

43.6PO NEWTON MD 
116.9346 CORCORAN, 1%3 

W D N E  CITY 
M L L  82 

JN 5n ~ M B I  
370 WATERNARY ALLUVIUM 

PLIOCENE MD P L E I ~ T ~ N E  
SEDIMENTS 

DRILLER'S LO3 AVAILM4E; 
s L i r a T  SULFUR COOR 116.9341 43.6165 NEWTON CoRcORAN, LK) 1963 

GEORGE JOtNSTONE 
WELL 
3N 5W 28W1 

I 
w 
0 
I' JUSTMRE FARMS ' WELL 81 

3N 5U 30AMl 

340 QUATERNARY NLUVIUM 
PLIOCENE w P L E I S T ~ N E  
SEDIMNTS 

210 21 HEAT MD am~iffi w i n  HAT 
PLW 

43.5643 NEWTON MD 
116.9487 CORCORAN, 1%3 

189 WATEWARY N L U V I I M  
PLIOCENE MD PLEIST~ENE 
sEo1M€Nls 

137 P FISH FARMlffi MD HATCHIN3 S T M  MD 
WVEST I c 43.5740 NEWTON MKl 

116.9702 CoRcORAN, I963 

JUSTMRE FARMS 
WELL 12 
SN 5n s o m i  

IS6 WATERNARY NLWIUW 
PLIOCENE MD P L E I S T ~ N E  
SEDIMNTS 

643 QUATERNMY BASNT MD 
$WATERNhQY-TERTI M Y  

EDIMNTS 

STM M)  
O W S T l C  

1% 21 HEAT NO c w ~ i f f i  nim HAT 
P W  

DRILLER'S LCG AVAILCBLE 43.5703 NEWTON MO 
116.9700 COUOWi, 1963 

EARL FWTE E L L  
IS 2n 7-1 YES 43.3466 ROSS. 1971 

116.6275 

COWER FARM Y L L  
IS 2n 18001 

J I M  TAYLOR T L L  
IS 2nnCCC1 

WATERNLRY BASALT M 
QUATERNhQY-TERTIMY 
SEDIMENTS 

IMIGATION MD 289 SO FERIENTATION 
WMESTIC 

43.3255 mss. 1971 
116.6194 

757 QUATERNMY BASALT MD 
QUATERNMY-TERTI M Y  
SEDIMENTS 

W E R  STATED YELL FLOMD 

M L L  1 MILE S.E. 
PRIOR m DEVELWKNT OF E n  

43.5009 ROSS. 1971 
116.5699 

4LM QJATERNMY BASALT MD yNJAY-TERTI M Y  
I21 20 CATFISH FARL(Iffi Tyo E L L S  AT M I S  SITE 

WTER MIXED AT DEPTH hb 
FLOWS INTO SwlW4lffi REA; 
SULNR m 

6' 



c 
43.2926 ROSS, 1971 

116.5645 

43.3607 ROSS, 1971 
116.6373 

D M S T I C  

sax Nu) 
W S T  I C CEREDA W E S  

WELL I1 
3w WCBl 

43.3585 ROSS. 1971 
116.6392 IRRIGATIU4 94 QJATERNMY BAShlT Mo ROWlffi *ELL 

QUATERNMY-TERTI MY 
SEDIMENTS 

CERmA RANCHES 
WELL 12 
IS 3w IDCCI 

2721 
43.3523 LOG, 1968 

116.6975 OR1 LLER' S AVAILABLE WATEUNIRY-TERTI M Y  
YDIMENTS UD WATERNMY 
M A L T  

LOG JACOBSON'S FEED 

t S  3W 9 m l  
LOT ai 

DRILLER'S AVAILABLE I703 
43.3533 LOG, 1968 

116.7W5 

43.2329 LOG, I 9 6 8  
116.4323 

JACOBSCN'S FEED 
LOT 12 
IS 3W 9QAl  

Smo( 167 37 $PACE HATINO 

M I E S T I C  221 30 Clf f i  HIQIWY 

QJATEHNfflY-TERTI MY 
S m I K N T S  

LOG 

D LCG AVAILABLE PWLYARRI(X WELL 1 
2s In 23 

DRILLER'S LOO AVAILABLE; 
FLOWIffi WELL LWNIS GIVENS WELL 1135 PLIOCENE MD 

2s 2W 2cml SEDIMENTS Nu) 

43.2752 LOG. 1953 
116.5463 

sTO(x WATERING 274 3E 43.2814 ROSS, 1971 
116.5624 GUY GIVENS E L L  I 1  378 QJAERNMY BASALT SULNR OWR; FLOWING WELL 

2s m ~ Q A I  QJATERNMY-TERT I my 

WATEPNMY-TERTIIRY 
SED I m s  

2s n 3Bml 

Smoc WATERIN3 274 43 SEEDLlffiCONIFERS 43.2801 ROSS. 1971 
116.5625 

IRRIGATION 274 36 QUAUJLTUFZ 

II(RI0ATION 335 25 

43.2779 mss, 1971 
116.5696 757 WATERNMY BASALT MD SULFIR OWR; FLOWIN3 WELL 

QJATERNMY-TERTIMY 
SEDIMENTS 

w. QM Y L L  
2s m JCBBI 

116.5384 43.2113 EmRD. (SITE INSPECTION) 1978 

. ' .  

43.2358 L s ,  1976 
116.5373 

BElffi IR lLLED AT TIME OF 
INSPECT I ON 

SKYLES Nu) NEELEY WATEUNMY-TERTI LRY 
WELL I SEDIMENTS UD WATERNIRY 

. _ .  $ 1  

25 2W 35ABAI 

: 
361 41 SOlLWARHIffiMD ' 

' IwllG&TIQI GREENHDVSE PACE HEATIffi ,. I ORIlLER'S LOO AVAILABLE SKYLES LN) NEELEY 113% WATEI(NMY EASALT " 
WELL 2 

2s 2W 95ACDI 



Basic Data Table 4. Location. Oeologic Environment. Present Uae and Potential me of Thermal springs and wells i n  Idaho (continued) 

SXYLES @NO NELEY 
WELL 3 
25 M 3 5 W l  

SKYLES MD NEELEY 
WELL 4 
25 zw36alDl 

W L L E Y  WELL 
3S 21 lEBl 

7192 

5602 

946 

WATERNLRY W N T  

I 

WATERNMY EASNT MD 
WATERNLRY-TERTILRY 
SEDIMENTS 

WATERNLRY BASNT MD 
FATERNMY-TERTILRY 

EDIMENTS 

NmEO HEYYMO WELL PLIOCENE ))(D PLEISTOCENE 
3s 1E 350ACI SEOIIENTS 

I 
W 
0 
np ' WAYNE WITH M L L  I135 PLIOCENE LED PLEISTOCENE 

4S I E  6ABBl SEDIMENTS 

WILLIN4 ax E L L  I1 PLIOCENE LED PLEISTOCENE 
4S IE  25W1 SEOIIENTS 

WILLIN4 COX KLL I2 18 PLIOCENE LED PLEISTOCENE 
4s 1E 26ABC1 SEDIMENTS 

1. Maxx YELL 6813 TERTILRY SILICIC VOLCANIC 
4S IE  29CCDI RXXS MI PLIDCENE 

SEOIMENTS 

EDROE KINO WELL 12112 TERTIMY SILICIC VOLCANIC 
4S 1E 348N)l RWXS MD PLlOCDlE WALT 

MS-CON IN. E L L  126.9 PLIOQNE W PLElSmCENE 
45 ZE 19al SEOIIENTS MD PLIDCENE 

SILICIC VOLCANIC Rxxs 

Owyhee County (cont'd.) 

DAILLER'S LG AVAILABLE IRRIGATlON 631 32 FEIWENTATION 

KIT FIEW DIEO(E0 

WLNR Qx)(1. WELL nons 
WEN mJUXh OOU, M L L  I S  
SWT OFF 

fL0Wlffi WELL 

noniNo WELL 

IFWIGATION %O 23 F lSHFNMl tG  MD IUTMlNG 

IRRIGATION 121 '24 CATFIW FNWING 

91 20 HEATING MD O M L l f f i  WITH 
HEAT PUIP 

213 22 HEATINO MD COOLING W I T H  IRRIGATION 
HEAT RLP 

32 FEFMNTATION SmM WATERING 

518 27 CATFlW FARllNO W S E O  

FLOWlffi WELL DRILLER'S Loo IRRIGATION 926 68 NVLE DEtiYm4TION 
AVAILABLE; P k T  USES Hyj 
SCALD 1 NO 

YES IFWIGATION 908 76 PASTEURIZED MILS R a c E S S  ROWINO WELL; ORILLER'S La) 
AVAILABLE; SULFM maC 

116.5225 43.2131 La), 1970 

116.5237 43.1397 WSS, 1971 

43.1943 mss, 1971 
116.5311 

YES 43.1176 YOUNG MD 
116.2970 WITWE?LI, 1975 

YES 43.0412 YOUNG MD 
lt6.28W WHITEHErO. 1915 

YES 43.0521 YWNG MD 
116.3016 WITEHEM, 1975 

YES 43.0400 La), 1959 
116.3692 

YES 43.0374 RALSON MD 
116.323S M M .  1969 

FLOWIffi WELL* DAILLER'S LOO 
AVAILABLE 

WRELYUSiD 950 42 SEEDLlMCONlFMS 43.0636 La), 19% 
116.2622 



.- 

e c 
YES 43.0450 YoJff i  MD 

116.2427 IMITEHEM, 1915 FLOWING WELL; SLIGHT SULFUR 
m 

OOIESTIC 
G. ORISTENSEN YELL 

4s ZE 2908Cl 
94 PLIOCENE No PLEISTOCENE 

S E D I W T S  

YES 45.0332 RMSON AH) 
116.2528 WNW4. 1969 OOIESTIC 824 39 HmRowNlcs 

PLIOCENE YOIYENTS MD 
BASALT M I  TERTINU SILICIC VOLWIC mas ( 7 1  

FLOUIffi WELL; SULFUR moR YES 
R. KETTERLIffi WELL 
4S 2EJzBCcl 

W L E S  STEINEH rLLL 
5s 1E 3MBl 

YES 116.3172 43.0247 YWNO I M I T W M ,  MD 1915 519 32 WAUJLTURE PLIOCENE No PLEISTOCENE 
YDIKNTS 

5518 TERTILRY SILICIC VOLCMIC 
R M ( S  

YES 43.0052 
116.3242 

Wffi MD 
W I TEHEM , 1915 FLOWING WELL; DRILLER'S LOG 

AVAILME 

INTEfflllTENT FLOW 

I W G A T I O N  
E. LAWERENCE WELL # I  

5s IE 1OBx)l 

116.MM 42.9115 YWffi IMITEHEM, MD 1915 
OOIESTIC 274 48 

201 M 

mxX WATERINO 
PLIOCENE BASKTS ELEU JCMSTON, 

YELL I1 
55 1E Z l t w l  

FLOWIffi WELL; DRILLER'S LOG 
AVAILABLE 

YES .42.9128 L E ,  1954 
116.3501 

YES 116.2799 42.9153 IMITEHEM, YWffi MD 191s 

REFRIGERATIU4 (LOWER 
TEWERATURE LIMIT) 

IRRIGATION 
3614 PLIOCENE BLSMTS 

I 
w 
0 
VI 
I FLOWING WELL, S L I M  SULFUR 

AVAILWE 
DWR; MIILLE~S LG 

YES IRRIGATION 755 61  % Wlffl WSBMORI 
E. LAYEHENCE 

.WELL I2 
5s 1E 24MDl 

4101 TERTIARY SILICIC VOLWIC 
R a ( S  

FLOW16 WELL. S L I M  W L N R  

AVAliABLE 
DWR. WIUEIZ'S LOG 

IRRIGATION 950 66 71 SPACE MATlffi 
E. LAWEREHCE 
WELL IS 

5s 1E 24MBI 

FLOWING LLL; S U L W  m0R YES 
YES 116.1745 43.0244 RALSTON WWMM, MD I969 

PtlOCENE BLSMT 0) AH) 
SED I ENTS 

YES SPACEHEATlffi 548 49 
OSCAR FIELDS 
WELL 

5s ZE lea3 

PLIOCENE No PLEISTOCENE 
YOIENTS 

YES 45.0150 YWffi. 1973 
116.1861 SLIGHT Sucm m. HIT 

FIELD MEo(W RXI blS 
RWRT; FLOWlffi WELL; 
REPanED CAVED IN; 
DRILLER'S LG AVA1LAW.E 

149 31 

612 43 

IRRIGATIDN 
CLLRENCE W I N S  
WELL 

5s ZE 2aDA1 

YES 43.0194 
116.2500 S W l l l l l f f i  POOL 

PLIOCENE No REISTOQNE 
SEOIMENTS 

PLIOCENE MD PLEISTOQNE 
YDlMNTS MO BASALT 

HIT FIELO MCXW I ~ I G A T I O N  

YES 42.9926 
116.1583 FLOWlffi IIELL; DRILLER'S LOG 

AVAILMLE 
OOIESTIC 532 20 YWffi MD 

IM I TEHEM, 
HENRl DAISELL 
WELL a i  

5S ZE 13MAl ' 

1915 

, 



-A
 

U
 

8 5 2 2 3" - 0
 

II 
r
l 

r
l 

Q
 

4
 

h
 

u) 

r
l 

I
 

k u
 

a 
D
 

r
l 

4
 
4
 

U
 

a 
U

 

P V
 

4
 

a 
3
 

JJ 

a m t 
, 

U
 

a 
-

e
 

:: U
 

-A
 

0
 

r
l 
0
 

d C
 

4
 

U
 

U
 

:: P
 

P
) 
* 2 a 
U

 

0
 

0
 
4
 

m Lo 

-306- 



. 

c 

I 
W 
0 
4 

I 

QUACULTURE 42.9468 LOO, 1968 
116.0774 W E S T  IC 454 32 

783 72 

100 n 

207 25 

269 25 

149 21 

25 

935 r) 

591 54 

512 48 

fLOwlffi WELL; E(IILLER*S 
Lf f i  AVAILABLE 

1703 PLIOCENE M PLEISTOCENE 
SEOIWNTS 

0. LAYTON 
M L L  
55 3E NOM1 

FRUIT M VEGETABLE 
DEHYDRATION 

YES 42.9400 Wffi, 1973 
116.0742 IRRIGATION P71 SILICIC VOLCANIC ROCKS N J  FLOWlffi WELL 

PLIOCENE BASALT 
0. BYBEE 
WELL I 2  

YES 42.9425 
115.9752 DOMESTIC IOAK) POW7 W. MLL PLIOCENE M PLEISTOCENE M T  FIELD oIEo(E0 

55 4E 34-1 Sa) I MENTS 

YES 42.9507 YWM MI 
115.8706 IMITEHEM. 1975 IRRIGATION SATING M O  CWLl f f i  WITH 

HEAT PUW VATER OOES THRWGH A 
MLDIM TMK FIRST SO 
TEWERATURE M Y  KIT E 
MXXRATE 

PLIOCENE BASALT M O(ESTER TIWALL 
WELL 

5s 5E 33BBDI 

\ 

CATFIW FNWl f f i  YES 42.9398 YWM M 
115.8371 WITEHEM, 1975 IRRIGATION PLIOCENE M PLEISTOCENE 

SEDIMENTS M BASALT 
CRILLER'S Lffi AVAILABLE a A y  ATKINS 

E L L  
5s 5E 34IoDI 

42.9399 Lffi, 1967 
115.7820 HEATIN2 M moLlffi WITH 

HEAT PUP 
IRR I GAT I ON H3 m x s s  rn ELL ;  

EWRTEU TEWERATURE; 
LER'S LCG AVAILABLE 

STREETER-BRADBERRY 
WELL 

5s 6E 3IMI)l 

LOWER BIRCH PLIOCENE YOIMNTS M T  FIELD W E O W  
YES 42.8648 YOUNG AH) 

116.3679 WHITEHEM, 1975 UNUSED SATING MD C W L l M  W I T H  
HEAT PLW 

. - 

YES 116.0747 42.9313 WITEHEM, Y W M  M 1975 OLM BIW WTWEKY IRRIGATION FLDWlffi WELL; CRILLER'S LOO 
AVAILABLE LESLIE POST M L L  I 1  1022 PLIOCENE BASMT MD 

65 3E 2c8Bl TS 

YES 42.9239 RALSTON M 
116.0754 W M N ,  1969 HAY WIffi YES YES IRRIGATION FLOWING WELL; SULFUR OMR; 

ILLER'S LCG AVAILABLE LESLIE POST M L L  I 2  2725 PLIOCENE BASALT M 
6s 3E 2cccl NTS 

w. Bum WELL PLIOCENE BASALT 0) PlCI FLOWIM WELL 
65 3E 4KZI sa) I MENTS 

UIEENHDUSE YES 116.1153 42.9311 Wffi IMlTEHEM. M I975 IRRIGATION 

FLOWlM WELL; ORILLER'S 
LOO AVAILABLE J. M N S 3 0 M  E L L  7570 PLIOQNE SILICIC VOLCANIC 

6S 3E 5CACl Rxxs , 
1097 60 H3T WTER HEATIM YES 42.9297 Wffi AH) 

116.1301 IMITEHEM, 1975 IRRIGATION 

YES 42 9168 XWM M 
116:1042 IMITEHEM, 1975 IRRIGATION NIELSON PlCI 88576 PLIOCLNE WALT CH) DRlLLERlS LOO AVAILABLE 

CAROWRS SEDIMENTS 
6S 3E 9ml 



Basic Data Table 4. Location, Geologic Environment, Present Use and Potential U s e  of Thermal Springe and Wells in Idaho (continued) 

Gs~loglc  
Aquifer Age and Reek Type Structure R m c k s  

Rx D I M S  Y L L  7570 PLIOCENE MD PLEISTOCENE 
6S SE I O C M l  SEDIMENTS 

TUIANGLE DAIRY 605 PLIOCENE WID PLIESTOQNE 
WELL I 1  SEDIMENTS MD PLICCENE 
6s SE I I D M I  BASALT (11 

TRIANGLE OAIRY II PLIOCENE Mi PLEISTOCENE 
E L L  I2 SEUIMNTS 
65 SE 14-1 

ROBERT DAVIS E L L  I 1  7570 PLIOCENE MD PLEISTOCENE 
6 S  SE 2SQ)AI KDIMENTS MD BASALT I 7 1  

I 
w 
0 
co 
I ROBERT DAVIS E L L  I 2  5961 PLIOQNE MD PLEISTOCENE 

65 3E 26cBc1 SED IMENTS 

6. BUROUlRDT E L L  I 1  %9 PLIOQNE iwD PLEISTOCENE 
6s SE S4DCCl SEDIMENTS I?) 

JIM CfRIx*( E L L  I 1  5Z!N PLICCENE SILICIC VOLCANIC 
6s 4E 14-1 FUXXS #U W A L T  

J I M  MX3Ix*( E L L  I 2  30 PLEISTOCENE SEDIMENTS 
65 4E 14-2 

KENT MIffi WELL #I 7570 PLIOCENE MD PLEISTOCENE 
65 4E 258ccI SEDIMEKTS 

ANTONIO DELEON 1022 PLIOQNE MD PLEISTOCENE 
WELL I 1  SEDIMENTS 
6S 4E 3a)ABI 

W h e e  County (cont'd.) 

P m T u  CNED IN; DRILLER'S IRRIGATION S50 SO EIODEWATION 
LOO AVAILABLE 

DRILLER'S UC AVAILABLE; SToo( WATERING 435 34 NUAWLrWa 
ra m s s  m ELL EMRE 
mmffi TM 

DRILLER'S LOO AVAILABLE 400 29 FEWENTATION m E S T  I c 

116.0881 42.91% LOO, 1969 

YES 42.91S6 YDUNG MD 
116.0561 YIITEHEM, 1975 

116.0750 42.9063 UC, 1923 

DRILLER'S LOO AVAILABLE 

DRILLER'S LOG AVAILABLE 

DRILLER'S LOG AVAILABLE 

DRILLER'S LO3 AVAILABLE 

DRILLER'S LOO AVAILABLE 

IRRIGATION S78 SO DE-ICINC HlOnWY 

IRRIGATION 2% SO FISH FAWING MD tl4ToIIffi 

IRRIGATION 240 B -ICs 

IRRIGATION 540 55 W R Y  USES 

DocEST I c 42 27 CATFlW F M I f f i  

42.8821 LOO, 1968 
116dX67 

116.0754 42.8705 UC, 1974 

42.851s 
116.0066 

YES 42.907s YOUNG MD 
115.9450 YIITEHEM. 1975 

115.9682 42.9051 LOO, 1970 

YES 42.8740 YCUNO MD 
115.9556 WHITEHEM, 1975 

115.9978 42.8571 LE, 1971 



c 
NRO(10 DELEON PLIOCENE MD PLEISTOCENE 
KLL I 2  SEDllirNTS 
65 4E 3YJMl 

OICX WrsID ELL  11925 PLIOQNE MD REISTOENE 
6s 4E 35CDAI SEDIUENTS 

ERRILL  TALLM 49920 PLIOCENE LH) PLElSToQNE 
WELL 81 SmlUENTS 
6S 4E 3%Ml 

K R I L L  T A L L M  %14 PLIOCENE LH) REIZTOCLNE 
K L L  82 SoDIMEtilS 
65 4E 3mBBI 

KENT MIRING WELL 12 9463 PLIOCENE W A L T  IM SILICIC 
6s 4E W l  VWCMIC Falocs 

DRlLLERlS LOG AVAILABLE 

KENT MIRING WLL 13 3785 PLlOQNE BASALT (11 
65 4E 360x2 

I 
W 
0 
W 
I WLmCAnLE 

03. I L L  
65 5E IWml 

J.R. SICPLOT EU I 1  
65 5E 18(x;81 

IRRIGATION 558 31 BICCIEGRKIATION 

\ 

IRIGATION 291 33 WJ&lJLTwIE 

IRRIGATION 100 22 DRILLER'S LOG AVAILABLE 

IWIGATION 2l2 30 DRILLER'S LCG AVAILABLE 

WILLER'S LCG AVAILABLE I R l G A T l O N  609 40 

J.R. SIWDLOT I L L  12 PLIOCENE BMMT 
65 XMM81 

IRRIGATION 152 920 

/ 

ORILLWS LOG AVAILABLE; S T O O ( ( I A ~ I N 0  508 39 
FLWING WELL 

1) PLIOCWE RElSTOCWE 
S E D l l u n S  LH) PLIOQNE 
BASALT 

i 

PLIOCENE BMMT MD SILICIC mCESTlC 902 n 
VOLCANIC m s  

wU(w cln EU PLIOCENE MALT ILD SILICIC 
6S I24Mh31 MLUNlC Faloc.5 

WW M Y I S  E L L  I t  
6s X29occI 

11 PLIOCENE ILD PLlESlOQNE 
SmlcENTs 

FLOWING WELL 

SLlGHr SJLNR m; 
mw1NG ELL; DRILLER'S LCG 
AVAl LABLE 

XATING LH) OMKING V I M  
HEAT FUW 

OE-ICING 

HmRDwwlCS 

CATFISH FLIIIIING 

WUMILNI IE  

CROCODILE FLIIIIING 

sToo( WATERING 43 SErnLlff iCDIlFERS 

e 
42.8579 LOG, 1916 

115.9- 

YES 42 a n i  YOUNG ILD 
l15:9463 YHITEHEM, 1975 

42.8516 LOO, 1472 
115.9366 

42.8581 LOO. 1972 
11 5.9455 

428525 LCG. 1967 
115.9354 

42.1522 
lI5.9Y4 

YES 42.9111 YUJNG, 1912 
1 I5.8W9 

YES 42.6989 LCQ. 1913 
115.9156 

YES 42.8950 YOUNG, 1913 
115dl94 

YES 42.0091 WHO, l9 l3  
115.81 I3 

333 Y CATFIW FAWINQ WIESTlC 



Basic Data Table 4 .  Location, Geologic Environment, Present Use and Potential U s e  of Thermal Springs and Wells i n  Idaho (continued) 

RmarkS Aquifer Age and RoCk Type 

Owyhee County (cont 'd . )  

W L  Nv) W Y  ms PLlOCENf. Ha PLEISTOCENE 
6 5  5E 35ccAI KUIMENTS 

IDAHO P M S  OEPT. 499 PLIOCENE AHI PLEISTOCENE 
65 6E IxcUl SEDIMENTS 

MlLMlEO BAawiw E L L  151 PLIOCENE MI PLEISTOCENE 
6 s  6E l9CUJl SEDIMENTS 

BRUNEAU QMETLiRY PLIOCENE FRACTURED BASALT 
WELL 

I 6 s  6E 190801 

w 
F 

151 PLIOCENE FRACTURED BASALT 
6 5  6E 328081 

WILBUR WILSON I 1  PLIOCENE Mi0 PLEISTOCENE 
WELL * I  SED I LENTS 
65 7E IACW 

WILBUR WILSON 
WELL I 2  
6 5  7E 10801 

Y PLIOCENE Nv) PLEISTOCENE 
SEDIMENTS 

W L  JOHNHH( MLL II PLIOCENE LM PLEISTOCENE 
6 s  7E -1 SEDIMENTS 

SlwD OUNES 52 PLICCENE LM PLEISTOCENE 
F M  E L L  SEDIMENTS 6 s  7E 8BMI  

BILL 5299 PLlOaNE MSALT 
WELL 12 
IS 3E 4 m l  

UIILLER'S LL% AVAILABLE 

FLOWING WELL. ORlLLERlS 
LOG AVAILML~ 

MILLER'S LOG AVAILABLE; 
SULFUR CWR 

ROWING WELL; SLIGHT SULFUR mac 

FLOWING WELL 

FLOWING M L L  

GRILLER'S LOG AVAILABLE 

DRILLER'S LOG AVAILABLE. 

DEPTH, WATER I S  REPORTED TO 
BE 6 0  DEGREES C 

MEN WWEO FROM 240 K~ERS 

YES 42.8547 WHO, 1973 l RRl GAT ION 140 22 HEAT iwD Owclffi WITH HEAT 
P u p  115.8314 

YES 42.9108 uxi. l 9 W  IRRIGATIffl 301 37 & W W L N R E  
115.6939 

YES 42.8820 LOO, 19% 
115.7925 

WYESTlC 278 J8 hYDWPfflICS 

410 42 SWIWING FWLS IWtlGATIffl 

SToo( WATERIS 427 35 FEllMENTATlffl 

304 42  IOUNXILNRE WYESTlC 

S T M  WATERING 320 33 HfDRopfflICS 

411 35 B1DDEGRNATIoN WMSTIC 

U M S T l C  I l l  P CATFISH F M I N G  

IRRIGATION 245 29 DE-ICING HIGHWAY 

YES 42.8856 YOUND, 1973 
115.7819 

YES 42.- YOUNG MD 
115.7683 YIITEHEN, 1975 

YES 42.9342 YOUNG M 
115.5678 WHITEHEN, 1974 

YES 42.9283 WNG M) 
115.5639 IMITEHEM, 1974 

YES 42.924b YOUEX;, I973 
115.7072 

YES 42.9217 
115.6528 

YOUNG 
WHITEHEN,l974 

YES 42.8445 WNG AHI 
116.0945 YIITEHEN, 1974 



249 59 hWWONICS IRRIGATION 

548 40 mKx WATERlffi IRRIGATIffl 

Y8 42 SWlW4lffi PM)LS IRRIGATION 

c. 
42.8510 

I16.0402 

YES 42.8442 YWffi, 1973 
115.9228 

42.1w86 Lffi, 1966 
115.9729 

IRRIGATION 274 SS DE-ICIffi RDMYAYS tRILLER1S LOG AVAILABLE UfflENCE MERRICX 9027 PLlOdNE SU)IENTS 
YELL 81 

75 4E 388cl 

42.8462 LOO. 1974 
1 lS.9761 

458 n WAQILNRE DRILLER'S LCG AVAIL4BLE 
BJE cwm Y L L  
75 4E 4MB1 

42.MW YOUNG. 1973 
116.W83 

IF5tIGATIffl S16 SO IOUACULNRE 

75 4E -1 

I 
W 
I-' 
P IRRIGATION 227 30 DE-ICING 42.8575 

115.9915 I LES I S M  ELL 7570 PLlOdNE JOINTEU M S M T  
1s 4E 50321 

YES 42.8522 YOUffi, 1973 
11s.9681 

IRRIGATION 548 38 8IODEC8MATION IS too AVAILABLE PETE ERRICX YELL I 2  PLI(ICEM JOlN'fEO BASALT 
7s 4~ i o m i  

42.8271 Lffi, 1965 
115.9617 

FERMENTATION IRRIGATION 276 S5 DRILLER'S LOG AVAILABLE CURENCE KRRIIX I O Z B  PLI 
WELL 12 SEDIMENTS MY PLICCENE 
15 4E VXJBCI WALT 

42.8295 
115.9t26 

ImlGATION %9 43 YEDL l f f i  Wlf'ERS 

75 4E IlACcl 

YES 42.8261 YOUNG. 197s 
457 S6 IOUAWLNRE 115.95SS 

ILLER'S LOG AVAILABLE IRRIGATION 
FRAH( Y l L L E l l  1192) R l M X N E  SILICIC VOLWIC 
WELL I1 F C U S  

7s 4E lICBc1 

FMIA WOlHERS WILL Y602 PLIOQNE SILICIC V o C W l C  
1s 4E 1 2 m 1  R w ( S  

YES u.8m wffi, 197s 
115.9258 

~011tU E L L '  DRILLER'S IFb7IGATION S% 4S STw( WATERlffi 
LCG AVAILABL~ 



6 a . i ~  Data Table 4. Location, Geologic Environment, Present U s e  and Potential Use of Therms1 Springs and walls i n  Idaho (continued) 
I 

Cwyhee County (cont 'd . )  

DRILLERIS LOO AVAILABLE; IRRIGATION 274 43 SEEDLING OONIFES WILLIAM R)BERTSON I3Z6 PLIOCENE SILICIC VOCCANIC 
M L L  R X X S  rwD 8ASALT FLOWIN3 M L L  

7s 4E 1 m I  

IRRIGATION 323 39 SOIL W M I f f i  aMENC% axX YELL 5621 PLIOCENE SILICIC VOLCANIC m1.u MPW IS WNOII, 
Roo(S M L L  WS DEEPENED 75 4E 13EXl  

DRILLER'S LCG AVAILABLE; IIWGATION XU 40 sMo( YATERlffi DAVE W I N E N  M L L  3785 PLIOCENE SILICIC VOLCANIC 
7s 4E 13DLo1 RXXS FLOYlffi E L L  

IRRIGATIDN 549 ~9 WUACULTURE WILLER'S uxi AVAILABLE mw MILLETT 20440 PLIOCENE SILICIC VOLCANIC 
YELL 1 2  RXXS I 75 4E 14ABcI 

W 
c1 
h) ' E M  =IFFITS YLL 11242 PLIOCENE SILICIC VOLCANIC 

7s 4E 140x1 R X X S  0) 

f2CSERT BM( M L L  I0704 PLIOCENE JOINTEO WSALT #a 
7 S  4E 15MDl SILICIC VOLCANIC R X X S  

ahlnl:  WINS E L L  PLIOCENE SILICIC VOLCANIC 
73 4E 22-1 R X X S  

C. RUSSEL M L L  16276 PLIOCENE SILICIC VOLCANIC 
7s 4E 22BADI R X X S  

BLAINE RAWLINS 151 PLIOCENE SILICIC VOLCANIC 
M L L  12 R X X S  CNO WALT 
75 4E 23cBBI 

BLAINE RAIitINS 15141 PLlOaNE SILICIC VOLCANIC 
YELL I 3  R X X S  rwD JOINTW M A L T  
7s 4E Zlce82 

WILLER'S LOO AVAILABLE 

DRILLER'S LCG AVAILABLE 

DRILLER'S LOO AVAILABLE 

DRILLER'S Laj AVAILABLE 

DRILLER'S LOO AVAILABLE 

DRILLER'S LCG AVAILABLE 

I(IRIGATI0N 324 33 FERIENTATIW 

IRRIGATION 304 24 WRlW FMINO 

IRRIGATION 243 41 OREENHOUSE 

108 35 WAOJLNRE DWEST I c 

IRRlGATlW a(6 39 ARLENTATION 

42.8224 LW, I968 
115.9334 

YES 42.8153 YOMO, 1973 
115.9336 

YES 42.8001 YQIffi, 1973 
115.9194 

YES 42.8189 YWffi, 1973 
115.9433 

42.8080 LOO, 1963 
115.9479 

YES 42.8153 Wffi. 1973 
115.9606 

42.8028 LOO. 1966 
115.9615 

42.8M2 Lffi, 1972 
I 15.9649 

42.7999 Wffi M I  
115.9510 WITEHEN), 1975 

YES 12.7994 YWffi rwD 
115.9531 YIITEHEAD, 1975 



.. ..... ~- ... _ . C  

42.8021 
I 15.9m6 219 32 

224 1 

14 3'1 

4.a 27 

.a 

20 

733 32 

495 39 

3% 40 

213 is 

457 40 

629 40 

IRRIGATION 

IRRIGATIO( 

IRRIGATION 

IRRIGATION 

J M  KGUlRE ELL 3785 
75 4E 2-1 

BELL SVN R A N M S  10220 PLIOCENE SILICIC VOLCANIC 75 4E 25MCl -5 AW JOINTU) W A L T  

BlODEGRlDATlON VES 42.7872 YWffi, 1973 
115.9186 

YES 42.7881 YWffi, 1973 
115.9528 GUTHERIES IuNo( WELL 5677 PLlOCENE SILICIC V&CANlC 75 4E 268CBl Roo(S No JOINTED BASALT 

DE-ICIffi HIOHWAYS DRILLER'S Lffi AVAILABLE 

YES 42.7860 YOUNO, 1973 
115.9725 HEATIN0 LH) QIOLlffi W I T H  

HEAT W DAVE L W I N E N  E L L  775 PLIOCENE SILICIC VOLCANIC 75 4E 2 m 1  Roa(S 
WILLER*S uxi AVAILABLE 

42.8504 
115.8869 CATFISH F M I f f i  W S E D  

M V I S  E L L , I Z  3 
7s x 58Ml 

42.8484 
IO.ll094 lml GAT lac 

m DAVIS L L L  I 3  
7s x 5EWI 

I 
w 
w 
w 

I 
YES 42 8417 lhD iis:sem IMITEHEN, 1975 IRRIGATION DRILLER'S Lffi AVAILABLE; 

FLOWIN0 WELL ACE &.GK WELL I2 751 PLIOCENE JOINTED W A L T  
7s I m1 

YES 42.8367 YWffi. 1972 
115.9044 DAVIS WOMERS zM40 PLIOCENE SILICIC VOLCANIC 

WELL 11 R)(xS 
7s X 7AWI 

DRILLER'S LOG AVAILABLE; 
FUWINQ WELL 

IRRIGATION 

42.8S06 
115.8928 IRRIGATION WUAcuLNRE FLDVlffi WELL WERLE W J ~ W N  1892 

WELL I1 
7s Y 8 8 c c I  

MERLE MOMM 31 
WELL I2 

7s I 8 5 x 2  

RRKNTATION IRRIGATION 

IRRIGATION 

IRRIGATION 

FLWlffi WELL 

YES 42.8239 YWffi, 1973 
115.8936 9DIL WWIlffi CRILLER~S Loo AVAILABLE; 

FLWlffi WELL M V I S  WOTlfRs 
ELL  12 
7s R ocux 

PLIOCENE SILICIC VOLCANIC 
R x x S  

YES 115-8564 42.8228 YWNQ, 1973 IQUAQILNfE 



I 
w 
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Basic Data Table 4. Location. Geologic Environment, Present U s e  and Potential Use of Thermal Springs and wells i n  Idaho (continued) 

Aqulfer Age and Rock Type Remarks 

owVhee County Icont'd.) 

ROY MVIS ELUI 4542 PLIOCENE NY) PLEISTOCENE 
75 5E 13MAI SEDIMENTS (11 

ROY M V l S  M L L  I 2  PLIOCENE LM PLEISTOCENE 
7s 5E l3MCI SEDIMENTS 

CARL STEINER WELL 11355 PLIOCENE mAcTU7EO W A L T  
75 5E 15cBBI 

ROBERT T l M M L  WELL 15141 PLIOCENE SILICIC VOLCANIC 
75 5E I6AcDI Roo(S NYD SEDIMENTS 

M S T E R  SELLIUN 378 PLIOCENE No PLEISTOCENE 
WELL # I  SEDIMENTS (?I  

7s x 18ABcI 

CHESTER SELWN 3596 PLIOCENE No PLEISTOCENE 
WELL 12 SEDIMENTS No PLIOCENE 

7s 5E 18ABc2 WSALT 

CURENCE MILLER 2838 PLIOCENE LM PLEISTOCENE 
WELL #I SEDIMENTS No PLIOCENE 

7s x 18Bocl 

CLARENCE MILLER 5299 PLIOCENE No PLEISTOCENE 
WELL I2 SEDIMENTS No PLIOCENE 

7s 5E 18oBAI BASALT 

E L L  WAKI INC. E L L  4428 PLIOCENE SILICIC VOLCANIC 
75 5E 19cCcI Roo(S 

GENE TINOALL MLL 
7s KZBAcDl 

PLICCEHE BASALT No SILICIC 
VOLCANIC m s  

THIS WELL W A S  CRIGINALLY 
m w m s m ~ ~  BUT IHS 
CAVED x) ITS &SENT DEPTH 

PARTIAL DRILLER'S LCG 
AVAILABLE 

DRILLER'S LCG AVAILABLE 

WILLER'S LCG AVAILABLE 

FLOWlffi WELL 

FLOWlffi WELL, IRILLER'S 
LOG AVAILABL~ 

FLOWlffi WELL; IRILLER'S 
LOO AVAILABLE 

CRILLERIS LCG AVAILABLE; 
FLOWlffi WELL 

DRILLER'S LCG AVAILABLE 

DRILLER'S LCG AVAILABLE 

IRRIGATION 121 ZS DE-IClff i HIGHWAYS 

IRRIGATION 59s 36 hYDRopONICS 

IRRIGATION 461 39 Srw( WATERlffi 

IRRIGATION 

173 Y TROPICAL F I W  IRRIGATION 

DCWESTIC 157 37 hYDAOpONIC5 

IRRIGATION 30) 34 FERENTATION 

IR3IGATION 28s 41 SOIL WRMlffi 

IFa7IGATION , 251 36 BIWEGRMATION 

42.8207 
115.7979 

YES 42.8194 Wffi, 1973 
l15.80l I 

YES 42.8147 WIITEHEAD, 1973 
115.8158 

YES 42.8144 YouNO, 1973 
115.8606 

42.8186 BEm. 1978 
115.9041 (SITE INSPECTION) 

42.8197 u)o, 1967 
115.9034 

115.9076 42.8I50 LOG, 1951 

42.8145 LOG, 1976 
115.9016 

YES 42.7936 M h U .  1966 
115.9133 

YES 42.7881 WM. I973 
115.MI4 

c- 



c 
42.8404 mss. 1971 

115.7489 BIODEGRNMTION S78 PLIOCENE BASALT IRRIGATION 32 
COLYER CATTLE 
co. WELL 1 

44 IR3lGATION WLYEFi CATTLE 757 PLIOCENE BASALT 
co. WELL 2 

7s 6E 4occl 

SEEDLlffi (x*(IFERS 42.054~5 mss, 1971 
115.7450 

OWESTIC 123 i2 42.8511 LCG, I959 
115.7874 

DE-ICIffi mKJWAYS 49zO PLIOCENE hW PLEISTOCENE ROWlffi WELL; WELL WlES IP 
YDIMENTS IN S W E R  TIME, ORILLER'S 

mow WELL 

LCG AVAILABLE 
75 6E 68M1 

CATFISH FMMIffi YES 42.8334 WITEHEAD, 1973 
115.7813 PLIOCENE LN) PLEISTCCENE FLGWlffi WELL CCUEST I C 331 '25 

SEDIMENTS 
GEDRGE TURNER WELL 

7S 6E 7MC1 

MLYEW CATTLE 579 RIOCENE WSMT 

HEATIN0 M I  ODOLlffi UlTH 
HEAT PUW 

42.8225 
115.7866 WMESTIC m n  ROY OAV I S 

WELL I3 
€€ 7cw1 

IRRIGATION 277 50 GfW N-HAY WINO YES 42.8M2 Wffi, 1972 
115.7474 

42.8155 LCG, 1969 
(15.7207 

WELL 3 
6E 98ADI 

IRILLER'S LO3 AVAILABLE; STOX WATERlffi 68s 27 
FLWlffi WELL 

R.L. GWEN WELL #I 18 PLIOCENE SILICIC VOLCANIC 
75 6E l5DMl RXXS 

HEATlffi rwD ODOLlffi WITH 
HEAT P W  

YES 42.8081 ycuffi, 1973 
115.7514 

SOIL Wlffi 

FIW FMMING 

R.L. OKN E L L  I2 9463 PLIOCENE JOINTED BASALT FLOUIffi WELL; WILLER'S IRRIGATION 1% 42 
7 s  € € l a x 1  LCG AVAILABLE 

IRRIGATION 121 23 ROY DAY I S  WELL l 4  60% 
7s 6E 18enBI 

PLIOCENE JOINTED BASALT ORILLER'S LOO AVAILABLE; IRRIGATION P l  43 
FLOUlffi WELL; TW) WELLS AT 
THIS SITE 

tWT YRlff iS 
RANCH WELL 

75 6E ZIDBCl 

SEEDLlKi WIFERS YES 42.7978 WIG, 1971 
115+7464 

42.1949 
115.7330 

aUl N-HAY WY l ffi 

42.7981 mss. 1971 
115.7199 

HIDRcwNlcS 

R.L. GWEN WELL I3 7570 
75 6E ZZWAl 

155 47 

UUJSED 42 PUCE H S 5110 QJATEWMY MLUVlW W S H  MEA 
7s SE 220MlS 

E L L  W A S  BE l f f i  WILLED AT 
TIME OF INSPECTION PM W A S  

DEPTH 
REPMITEO TO BE mo~i f f i  wim 



Basic Data Table 4. Location, Geologic Environment, Present Use and Potential Use of Thermal Springs and Wells in Idaho (continued) 

Aqulfer  Age end kock Type 
G m l o g l c  

Structwo Rmarks 

BAT HIT SPRINGS 378 PLIOIXNE SILICIC VOLCANIC 
7s 6E 2PeelS m s  0 1  

R.L. OMN E L L  04 7570 PLIOCENE SILICIC VOLCANIC 
7s 6EPeael R w ( S  

R. L. M N  WELL 05 13248 PLIOCENE SILICIC VLocANlC 
7s 6EPsas2 m s  I71 

WILLIN4 ROY E L L  3406 PLIOCENE SILICIC VOLCANIC 
7s 6 E m 1  R X X S  

I 
w 
w 
m 

I R.L. M N  MLL 06 mi 
75 6E PMI 

ANXL 8lLBOA %77 PLIOCENE SILICIC VOLCANIC 
WELL RXXS Nu) BASALT (11 
7s 6E zMc8I 

R.L. M N  WELL 07 4920 PLIOCENE SILICIC VOLCANIC 
75 LE XWAI RXXS Nu) BASALT 0 1  

R.L. MN YELL 00 nob PLIOCENE SILICIC VOLCANIC 
7s 6E-1 Rxxs 0) 

R.L. OYEN WELL 19 PLlCCENE SILICIC VOLCNJIC 
7s 6 E m 2  m s  0 1  

RL. M N  M L L  I10 Y O  TERTIPAY SILICIC VOLCANIC 
75 6E =A1 RXXS I71 AH) PLIOCENE 

WALT 0 1  

MILLER'S Loo AVAILWLE; 
FLOWING WELL 

FLOWING WELL 

FLOWING WELL 

FLWING WELL; r m i L L w s  LOG 
AVAl LABLE 

FLOWING WELL 

Owhee County (cont'd.) 

IRRIGATION 47 BALNEOLOGICM BATM 

IRRIGATION 304 x MRQWNlCS 

IRRIGATION 38 QUNXLTURE 

IRRIGATION M FERLENTATION 

FLOWING WELL IRRIGATION 35 EIODEORMATION 

YES 42.8067 YOUNO, 1973 
115.7170 

42.8067 
115.7166 

YES 42.7975 YCUNG, 1973 
115.7083 

42.7965 
115.7132 

42.7962 LOG, 1966 
115.7070 

YES 42.7876 YWNG r*D 
115.7CfJ6 WITEHEW. 1975 

42.7919 
115.7080 

42.702 
115.7077 



R L OWEN ELL is' 6E 268081 
FLWlffi WELL 

FOUR SPRIffi VENTS 

JEW LoNoHu(sT *ELL 2895 PLIMXNE W A L T  
75 6E 27MI 

FLWlffi M L L  JWES PRESCOTT WELL PLIOCENE BASALT 
75 6E 27k381 

DMEST I c n M-KINO mmwn 

WSEO 43 w.EENmuSE 

IFAlGATlON 1W 45 SPKS !4EATIffi 

IRRIGATION 121 43 MRDWNlQ 

JEAN PRESCOTT H S 1703 PLIOCENE JOlNTm M A L T  
75 6E YocBlS 

R.L. OWEN *ELL 112 7570 PLI~XNE SILICIC v a w m  
75 6E 3400Al W x s  (?I  

I 
W 
U 

LCCATa) IN mNEW W O N ;  YES WSED 
HDlERouS SPRIffi VENTS 

41 SOIL WPfMIffi 

DRILLER'S LO3 AVAILABLE; 
FLWl f f i  E L L  

IRRIGATION 91 33 FERCIENTATION 

7 NX FIEU) MEUED 
Ll 
I PRESCOTT W S  

7s 6E 35EEBlS 

LOWER IWIAN WWTUB 1 7  N F F  CONTACT W I T H  ERlTLRf 
8s 6E 3LoBlS W A L T  

NMRcus IpRlffi VENTS; 
TWTRATURE W E  38-42 
DEGREES C 

U.S. a r P S  WGINEERS WB PLlDCENE PLEISTWNE 
9s 5E 4KMl smiywrs 

DRILLER'S LOG AVAILABLE TM HEELER ELL 01 13% PLIOCWE SILICIC v a m i c  
95 I 2E  ZOC881 Roo(S 

DRILLER'S Loo AVAILABLE TM HEELER ELL 12 1705 PLIOCENE SILICIC v a m i c  
95 12E Z0CVCl W x S  

IRRIGATI(H 2u) 7.9 DE-ICIffi HIGHWAYS 

IRRIGATION 248 27 CATFISH FL8L(Iffi 

42.7a8 
115.7105 

42.7804 mss. 1971 
115.7142 

42.7906 mss, 1971 
115.7216 

YES 42.7889 'Iouffi. 1973 
115.7222 

YES 42.7675 HITME#DD. 1973 
115.789 

42.7b00 LOO, 1977 
l15.7184 

YE5 42.7777 
115.7159 

42.7639 YWtG, 1972 
1 l5.7Mo 

42.7617 YWffi, I972 
115.784 

42.6759 SWANSON, 1977 
115.8747 

42.6131 LOO, I969 
115.Wb 

42.6#)4 LOO, 1966 
115.0568 
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42.6310 
115-5657 PUBLIC W W L Y  50 2) CATFISH FNWINO 

Payette 

43.8775 SAVAGE, 1973 
116.8900 143 2) CATFISH FMLMING DRILLER'S LCG AVAILABLE I WIGAT I ON 

A.L. QRISTENSON 

/ 

43.8m SAVAGE. 1973 
116.892) 108 22 CATFISH FNWING PLIOCENE LND PLEISTOCENE DRILLER'S LOO AVAILABLE WhESTIC 

SEDIMENTS 
NELSON-DWE YELL 

6N 5U IJCBBI 

43.0495 SAVAGE, 1973 
116.8883 

IRRIGATION 24 DE-ICING rnIuJWAYS 
6N 5W248801 

43.9153 SAVAGE. I973 
116.8819 107 20 M A T  W FOR HEATTINO LH) 

m o L l f f i  WILLER'S LCG AVAILABLE IliRlGATlON 

43.9090 SAVAGE. 1973 
116.9373 I WHESTlC 60 20 CATFISH FMLMIffi 

W MIKE WAGUE Y L L  +, I N  5W 33MBI 
\D 
1 

44.0402 SAVAGE, 1973 
116.8681 35 20 FISH FNWING mo MTOIIffi JAMES WSIER l6LL 52 E Ml PLEISTOCENE OAILLER'S LOO AVAILABLE WLYST I C 

8N 4U 7 W 1  

44.0995 SAVAGE, I973 
116.7310 

SToo( WATERIL 29 R M N T A T I O N  
WALTER SMITH YLL 

9N 3W l 5 W A l  

U.1032 SAVAGE, 1973 
116.7050 I ~ l G A T l O N  112 25 MATING #+D W L l f f i  WITH 

HEAT FUW 
DRILLER'S LO3 AVAILABLE; 
ROWlffi WELL NEEWT OOATES UELL I514 PLIOCENE MD PLEISTOCENE 

9N 3W ZIQCI SiOWWTS 

U.0700 SAVAGE, 1973 
116.9094 LLER'S L E  AVAILABLE W M S T I C  99 20 CATFISH FWMIffi 75 PLIOCENE MD PLEISTOCENE 

SEDIMENTS 
LEE REEO YELL 
9N 5U 35CCBI 

Power County 

42.8294 LOO, I954 
112-7947 WT FIELD OIECUEO UNUSED 76 m HEATING mo mo~iff i  wim 

HEAT PUlP F N L S  IRRIGATION 5110 REISTOCENE KLUVlUM ( 7 )  
D I ST. 

1s 31E IlACAI 



s a s i c  Data Table 4 .  Location, Geologic Environment. Present Use and Potential Use of Thermal Spring. and Wells i n  Idaho (continued) 

Aquifer Age and Rcek Type R n o r k s  

7759 PLIESTCCENE K L U l V l W  11)  

Power (cont'd.) 

USE0 ONLY IN 'ME WINTER; I H U S l R l M  182 24 OE-ICINO m m w y s  
DRILLER'S LOO NAILWLE 

DRILLER'S LCG NAILABLE IRRIGATION 187 22 HEATlffi WO OOOLlffi WITH 
HEAT PUW 

IRRIGATION 117 Z¶ CATFISn FKUING 

IRRIGATION 164 I FISH FKUIf f i  Ml IUTWIffi 

3 2  71 8lmEGRWATlON 

IDAH) POMR 0.). E L L  
75 3 I E  31LOAl 

42.778 LCG. 1957 
112.8698 

EMIL MAYER E L L  
8s JOE 24AcAl 

4239 WATEfflNW KLUVlUn Ml 
BASALTIC LAVA 

PALEOZOIC LIKSTONE 

42.7160 COG, 1959 
112.8903 

W (UYER Y L L  
8s 31E 17ABAl 

DRILLER'S LCG AVAILABLE 42.7331 R I M L E  Ml W, 
112.8563 1976 

DRILLER'S LCG AVAILABLE 5677 PALEOZOIC LIYSTCUE WE0 MAYER Y L L  , B S J ~ E  i 7 m i  

W 
h) 
0 
I 

IHIIffl BRINGS 
85 31E lsDABlS 

112.8563 42.7288 TRlMLE 1976 
wx) M, 

PNEOZOI C LIMESTONE NMITHhEST SEVEN PFllffi VENTS 
TRWDlffi FAULT 

YES EDlEATlON MIW H I S W R Y  YES 42.1254 STEWINS WO 
112.8722 OTHERS, 1938 

tmim w s 
8s 51E I 8 O K l S  

PNEOZOIC LIKSTONE YES IRRIGATION 34 IOUACULTURE 42.736 mss. 1971 
I12.8712 

0.11. THOWILL  h€LL 
8s 31E l 8 D K l  

I135 PNEOZOIC LIKSTONE NORTHEST FLOWlffi M L L  
TRENOING FAULT 

H I T  FIELD MWED 
WBYEROED IN ME W L m n  

NOT FIELD WECXED. SEVERAL 

RANOE 34-38 OEOREES C 
SPRINGS VENTS; +ERATIRE 

NOT FIELD MCXEO; REWRTED 
BY mss. 1971 

IRRIGATION 

M S E D  

33 FERENTATION 

21 

38 72 WWJLTURE 

42.1239 IOSS, 1971 
112.8723 

M E  MLWTT W S 
95 29E 19ACDIS 

42.6246 
113.1069 

PALEOZOIC LIMESTCUE 

1892 WTERNWIY N L W I W  MDVE 
PRE-TERTI PRY LIMESTONE 

YES 423465 R)SS, 1971 
112.8987 

38 SOIL W I f f i  VPPER RXXUND W 5 
10s 30E 2-1s 

f 

42.5430 IOSS, 1971 
112.90Z8 

c 



42.5311 LCG, 1975 
112.0948 RO- MSTW WELL 5677 PALEOZOIC LIMESTME 

10s SO€ 24ocCI 
IRRIGATION l e4  38 HyDR)poNIcs 

43.6066 MITMELL. I978 
I 1 I d980 946 TRIASSIC M I N E  SEDIMENTS 

NEM TIRUST FWLT 
TAYLW SPRIffiS 

3N 45E 7BM1S 

20 FISH FARMlffi IRRIGATION 

IRRIGATION WIT FIEW OIECXED' 
TEDPERATWE RAWGE.32-49 
DEOREES C; GRILLER'S LOG 
AVAILABLE 

353 49 GRAIN-HAY DRYIffi 43.8937 L06,1%¶ 
iii.3m TRIASSIC SEDIMEWS BENEATH 

amzoic MALTS ( 1 )  0 NEELY WELL 
i N  43E 36Mcl 

42.7060 mss, 1971 
114.8572 

42.7040 mss, 1971 
114.8563 

F€CREATION 

0) RECREATION 

mWESTlC 

YES REMEATION 

121 63 

b7 

6S 

371 WATERNMY MC! TERTIMY 
SEDIMENTS 

BILL SLIGER , 
YELL 

85 14E 30rcBI 

YES 

I 
w 
h) 
P 
I 42.7016 MN LIMIERN, 1978 

114.8SS7 (SITE INSPECTION) FENTW IX+MLLY WELL W A T E W Y  MC! TERTIARY 
8s 14E 3 W l  SEDIMENTS 

5S 87 BALNEOCDOICM BATH PASTEURIZATION YES 42.6920 IULDE w9 OTHERS, 
114.8S92 1972 

1 

MIRACLE H S 10Y9 WATERNMY MLUVUIY NEM 
8s 14E 3IK81S PLIOCENE BASALT M I  U L R  

SILICIC VOCCANIC R w ( S  

YES REMEATION 82 49 SEmLi f f i  ODNIFERS 
W Y  WTTANUS PLIOCENE AH) PLEISTOCENE 
WELL 11 SmlMENTS MC! W A L T  (7)  

85 14E f3gX)l 

plMTwwARY MC! TOITIMY 
SEDIMENTS 

w m y  n s 
8s 14E 333cBAIS 

OMERCIALLY OEVELWED 7ES REWiATION 

YES REMEATION 

s9 MJwRooy OROWING 42d000 WSS. 1971 
114.8256 

WING LN) PRESERVING 
YES 114.82S7 42.6084 OTHERS, S T E W S  LN) 1938 PLIOCENE LN) PLEISTOCENE 

SEDIMENTS W BASALT 
M Y  HJlTfflus 
WELL 12 

I S  14E 3%1 

114.8262 42.600I OTHERS, S T E W S  CK) I938 

I 

YES HEATING OF Pooc 64 57 PAC€ HEATING 
AH) W S E  



Basic Data Table 4. bcatLon, Geologic Environment, Present use and Potential use of Thermal Sprinqs and wells i n  Idaho (continued) 

Remarks 

-___ Twin Falls (cont'd.) 

338 

1324 

567 

3406 

WATERNMY ALLUV IUI 
OVERLYING PLIOCWE MSALT 
MD OLDER SILICIC VOLCANIC 
ROo(S 

GRILLER'S LCG AVAILABLE; 
FLOWING WELL 

SPKZ HEATING 164 44 WSHROOM GROWING 42.6869 LOG, 1976 
114.8262 

MIKE fflO3IBALD KLL 
85 14E 33CCAl 

PLIOCENE PLEISTOCENE 
BASALT PH) SEDIMENTS (7)  

DRILLER'S LOG AVAILABLE; 

POOL, OREENHOUSE MD K*(E 
FLOW IN^ YELL; USED To HEAT 

COMIERCIN 161 45 YEDL l f f i  CONIFERS 42.6846 STEARNS i*ID 
114.819 OTHERS, 1938 

I 

WATEWMY Nfl TERTIARY 
BASALT AND SEDIMENTS 

FLOWIN0 WELL SPACE HEATIN0 146 28 FEWNTATION 42.6827 FOSS, 1971 
114.8286 

J. WXUW WELL 
85 14E 3 3 m 1  

I 
w 
h) 
h) 
I 

DRlLLERtS LOG AVAILABLE IRRIGATION 224 25 WTFISH FAHHlffi 42.5976 LOG, 1967 
115.0261 GEOROE ANTHONI 

WELL 
95 IZE 34DDAl 

PLIOCENE BASALT IWD WER 
SILICIC VOLCANIC Rxxs 

NOT FIELD O(EWED; REPORTN 
M BEING W M ;  SEVERAL 
SPRING VENTS RlwolN0 INTO 
SECTION 73 

0 42.6376 
114.8917 

w i m  SPRING 
9 5  ISE I4DoOlS 

PHIL IWICK WELL 
95 13E l 8 W l  

IRRIGATION 268 29 BICOEGRMATION 42.6492 
114.9722 

l RRl GAT1 ON I87 I HEATING MD OWLl f f i  WITH 
HEAT WW 

JM(  KINYON WELL 8607 PLIOCENE SILICIC VOLCMllC 
9 s  IJE siomi Rxxs MD SEDIMENTS 

Ell J W L N I K  5110 PLIOCENE SILICIC VOLCANIC 
WELL # I  R w ( S  AN0 SEDIMENTS ( 1 )  

95 13E 33-1 

DRILLER'S LOG AVAILABLE 

DRILLER'S LOG AVAILABLE 

DRILLER'S LOG AVAILABLE 

42.5952 LOG, 1965 
114.9732 

114.9446 42.6017 LOG, 1969 

IRRIGATION 264 31 FEWNTATION ED JARMELNIK 6813 PLICGENE SILICIC VOLWNIC 
WELL I 2  R x x S  MD SEDIMENTS 
9 5  13E 3JwBl 

42.5999 LOG. 1966 
114.9417 

IRRIGATION 254 31 SRICVLTURE ROSE JIRWELNIK 5 5 0  PLIOCENE SILICIC VOLCANIC 
WELL R w ( S  AW SEDIMENTS 
9 s  I3E SC8A1 

WIILLER'S LOG AVAILABLE 42.6OW LOG, 1966 
114.9442 

c d 



I 
W 
h) 
W 
I 

c 
DRILLER'S LOO AVAILAWE; 
FLOWlffi WELL 

I135 PLIOCENE BASALT M 
SEDIMENTS 

DlCX KASTER 
WELL 
9 s  14E 4B)CI 

1 1 3 3  PLIOCENE W N T  M DRILLER'S LOG AVAILABLE; 
SEDIMENTS FLOWlffi WELL 

LEO RAY 
WELL #I 

95 14E 4 m C l  

M 7 7  PLIOCENE WSNT W DRILLER'S LOO AVAILABLE 
SNIMENTS 

LEO wr 
WELL I 2  
9 s  14E 4 W 1  

DRILLER'S LOO AVAILABLE; 
FLWl f f i  WELL 

11355 PLIOCENE SEDIMENTS BASALT 
AM SILICIC VOLCANI& Rxxs 

ED KEWA 
WELL 
95 14E 9 m 1  

ORILLER'S Loo AVAILABLE; 
FLOWING WELL 

KENNETH HAR8AqT 2271 PLIOCENE SEDIMENTS MD 
WELL BASALT 

95 14E 9MD2 

DRILLER'S LOO AVAILABLE, 
FLWING WELL; OWNER W'35  
PaDS IN  WERATION 

1514 PLIOCENE WSNT Ml 
SILICIC VOLCANIC Roo(s 95 14E 9MD3 

DRILLER'S LOO AVAILABLE 
FLOWING WELL WESLEY REYNOLDS 5785 PLIOCENE SEDIMENTARY R x x S  

WELL 
9 s  14E IOBCcl 

I WATEPAA3Y M TERTIARY DRILLER'S LOG AVILABLE; 
FLWlNG WELL 

MIGHT FUEL co. M L L  . BASALT M SEDIMENTS 
9 s  14E 24-1 

WHL CITY WELL I 1  PLIDCENE BASALT MD 
SILICIC VOLCMtC R W I S  It)  95 14E 36DACl 

GREEN GIANT CANNlffi 4186 QUATERNPJ7Y AM M T I A R Y  DRILLER'S Loo AVAILABLE 
9s 15E 31CBB1 BASALT MD SEDIMENTS 

WHL CITY 2816 PLIOCENE BASMT M) CUER DRILLER'S LOG AVAILABLE 
WELL I 2  , SILICIC VOLCANIC RKXS (11  

9s 1% 11cc81 

CHESTER lECLAlN 4542 CUATEfflARY M) TERtlARY 
E L L  I1 BASALT M SEDIMENTS (7) 
(OS 12E IAMI 

WMESTIC 

CATFISH FAIWING 

CATFISH F M I f f i  

SToo( WATERING 

WMESTIC 

TFCPlCAL FISH 
TEST PROJECT 

FISH FAIWIffi 

WMESTIC 

PUBLIC W P L Y  

W E R I C A L  
CANNING 

PUBLIC SUPPLY 

IfU?IGATION 

I14 46 

PO w 

161 $1 

2 s  33 

I61 33 

239 12 

184 33 

42 24 

214 X 

196 20 

322 32 

152 26 

WAIN-HAY DRYING 

HIDWON I cs 

42.6144 LOO, 1975 
114.8244 

42.6682 LOG, 1973 
114.8239 

42.6670 LOG, 1973 
I 14.ez2i 

FISH FFJWING 

PASTEURIZED MILK RXXTSS YES 42.6602 LOO. 1973 
114.e114 

re Y)IL WRMING 

42.6606 LOG, 1971 
114.8126 UpJACULTuRE 

42.h597 LOO, 1914 
114.8124 

SHRILP FARMlffi 

42.6593 LOG, 1911 
114.8099 FERMENTATION 

42.6333 LOO, 1977 
114.7688 HEATING W UOLlffi WITH 

HEAT PUW 

CATFISH FARMING 

HEATING W COoLlNG WITH 
HEAT PULP 

42.5988 
114.7560 

42.6006 LOO, 1960 
114.1491 

42.5962 LOG. 1961 
l14.1508 

BICOEGRMAT ION 

42.5901 
I 14.9e74 

FISH FFJWING M MTTDIING 



Basic Data Table 4. Location, Geologic Environment, Present Use and Potential use of Therm1 Springe and wells in Idaho (continued) 

Apultw Age a d  Rosk Type 
G d O g l C  

Structure R w r k i  

MESTER =LAIN €813 WATXRNMY MD TERTIARY 
WELL 12 
10s 12E 1-1 

BASALT AM) SEDIMENTS (7)  

MESTER KXXAlN a M 9  WATTEWARI MI IERTIARI 
WELL 1 3  
105 1ZE IDCBl 

W S U T  MD SEOIUENTS 0) 

MESTER =LAIN 1022 WTERHARY M I  TERTIMY 
M L L  14 BASALT MI SEDIMENTS 
IOS 1ZE IOCCl 

OlCK KIRBS 
WELL 1 1  

I IOS lZE -I 

WILLER'S LOG AVAILABLE 

Twln F a l l s  Countg (cont'a.) -- 

IRRIGATICH 152 % 

IWiIGATION 152 25 

IRRIGATICH 135 25 

IRRIGATION 152 a 

W 
h, 
P 
I OlCK KlRBS 

UEU I 2  
10s 1ZE -2 

WESTEU UXLAIN 1570 
WELL 1 5  
10s I 2 E  X D B l  

DICK KIRBS 2081 PLIOQNE SILICIC VNCWIC 
WELL 13 HMXS 
10s 12E I lDCBl 

f lLER CITY M L L  946 PLIOCENE W A L T  IWD 
105 16E B(XIAI SEUIMLNTS 

W I N  FALLS CA. m. E L L  
10s 17E I4co ) I  

U.S. STEELMSEN PLIOCENE BASALT wl) 
PLANT SEDIMENTS 
10s 18E ?WUAI  

DRILLER'S L f f i  AVAILABLE 

CRIGINALLY USED By FILER 
X ) o L  rnlai Ius %EN 
OEIOLl SHED 

DRILLER'S LOG AVAILABLE 

FISH FARIIIffi 423896  
114.9938 

HAT l f f i  M I  COOLlffi W I T H  
HEAT PW 

HEATlffi uy) COOLING W I T H  
HEAT RIP 

FISH FAlbllffi 

IRRIGATION 152 z MATINO MD m~iffi wim 
HEAT pulp 

IRRIGATION 147 P FISH F u I I f f i  

EECREATION 237 FERMENTATION 

I RR I GAT I ON J65 r) BlWEGR~ATlON 

DOESTlC I21 20 HEATlffi MI O L I f f i  WITH 
HEAT P U P  

423810  
114.9938 

114.9933 42.5796 LOO, 1955 

42.5013 
11s.0209 

42.5822 
115.0199 

4 2 3 8  I 2  
115.0188 

42.5537 LOG, 1961 
115.0136 

42.5487 
114.4381 

I14.32ls 12.538 LOG, 1964 

C! 



, 1 - ~  - . .. . , 

42.4532 
114.2285 IRRIGATION 29 FERKNTATION 

RAY S T M E R  h SONS 
WELL 
11s 19E 2 1 m 1  

HEATING WD COOLlffi WITH 
MEAT W 

I 
W 
h, 
VI 
I 

42.4588 
114.2Wl IRRIGATION n3 a 

IRRIGATION 365 n 

STANGER t*IOTHEKs 

IlS 19E Z4ACHI 
WELL 

3110 PLIOCENE SILICIC VOLCANIC m s  0) 

DRILLER’S UCI AVAILABLE 
42.4276 LOO. 1971 
1142762 1892 PLIOCENE SILICIC VOLCANIC 

W X S  
DEAN KIW WELL I1 
IlS 19E 3ltlDAl 

42.4176 mss. 1971 
114.2775 

42.4171 ROSS. I971 
114.2678 

WATEWPRV ALLUVIUM M V E  
TERTIPRY SILICIC VOLCMIC 
Roots 

IIIAIGATION I56 29 MROWNICS 
O E M  KIW WELL 12 
I I S  1% 31ODDl 

ATEfNPRY ALLUV I U W V E  %I RTIPRY SILICIC VOLCANIC 
R m S  

PLIOXNE SILICIC V O L W I C  
Rw(s I?)  

42.4249 mss. 1971 
Il4hi603 IRRIGATION 28 CATFIW FUUlffi 

FRAhl( BARROW5 E L L  
11s 19E 3-1 

42.4176 La, I955 
114.2583 IRRIGATION 312 31 BlCOEGRMATlON 

PLIOCENE SILICIC vmwic 
Roots 

J. WXOSON OXED 
WELL 
IlS 19E 33mOl 

LIIILLER’S Lffi AVAILABLE 

REFRIGERATION I L M R  . YES 42.4176 ROSS, I971 
T W E R A N R E  LIMIT1 114.2289 730) WATEfflPRY ALLWlW AgWE 

TERTIPRY SILICIC VOLCANIC 
m a s  

IIIAIGATION I88 33 

28 IIIAlGATlON 

32 

IRRIGATION 67 34 

37 IRRIGATION 

sN4 HIOH MD 
SONS ELL 
11s 19E 330001 

42.4175 mss. 1971 
114.2066 

VES 42.4115 
114.1060 

42.3562 
114.5246 

RAY S T M U  b 
SONS E L L  
IIS 19E 35CCD1 

WATEfflMY K L W I U M  W E  
TERTIPRY SILICIC VOLCANIC 
R w ( S  

HIT F I E W  MEO(ED 
SI WUACULNRE GRAIN-MY DRylffi 

WUACULTURE 
PETE SKIZER E L L  
12s 16E 36001 

HIT FIELD WECUED 
SEEDLlffi ODNlFERS YES 42.4101 

114.5142 45 HTDROPONICS 
12s 17E f a 8 1  



Basic Data Table 4. Location, Geologic Environment, Present Use and Potential Use of Thermal Springs and Wells in Idaho (continued) 

I I € I I I n s n n c l t i M  1 

NAT-SW-PAH W S I13 WATEUNARY M L U V l U 4  NEAR 
125 17E 3IBWIS TERTIARY S I L I C I C  VOLCff l lC 

Roa(S 

IZS  I 8 E  lBBA1 

ROGER JONES WELL 946 
1 3 5  16E t 2 W E l  

JONES CORP. 3785 PALEOZOIC METAWXPMSEO 
WELL I 1  SEDIMENTS (1) 
13S.17E S A 8 1  

I 
JONESCORP. 5110 PALEZOIC SEDIMENTNU R M ( S  

1 3 s  17E 6CEA1 ' 
WELL 1 2  ( 7 1  

I 

JONES mw. 13248 PLIOCENE S I L I C I C  V O L W l C S  
WELL I 3  AND PALEOZOIC 
135 17E 6CBol METWXPMSEO SEDIMENTS ( 1 )  

M L L I S T E R  VlLLf f iE 540 PALEOZOIC SEOIMENTARY RDOS 

13s 17E 78W1 
WELL ( 7 )  

+BAR+ WWCH WELL 170 @.J4TTERNARY ALLUVIW 
165 17E 30ACAI PLIOCENE SEDIMENTS hD 

S I L I C I C  VOLCfflIC mms ( P I  

MAGIC H s 
165 17E 3DACAIS R w ( S  

PLIOCENE S I L I C I C  VOLCANIC 

RCCKY CANYON d 5 189 CRETACEWS W f f l I T I C  Roo( 
I I N  5E 25CDElS 

M T  FIELD W E W E D  

FOUR WELLS #RE L X A T E D  IN  mis IWEOIATE AREA 

-- T w i n  F a l l s  County (cont'd.) 

YES 42.3374 (FMSMWAITE. 1969 YES RECREATION 54 81 BIODEGRMATION PRUNE DEHYLWATION 
114.508? 

DRILLER'S LCG AVAILWLE 

M I L L E R ' S  LCG AVAILABLE 

ORlLLERlS LOG AVAILWLE 

ORILLER'S LOG AVAILABLE; 
FLOWING WELL 

38 65 SOIL nmiw WPLE DEHYDRATION YES 42.4160 
114.2996 

52 35 E - I C I f f i  ROMWAYS 42.3161 
114.5238 

114.4643 42.3218 LOG. 1954 IWIIGATION 137 3 9  SOIL nmlffi 

IFTfIGATION 167 39 FEWENTATION 

I IWGATION 182 39 ST@X WATERlffi 

WMESTIC 131 u SOIL nmiff i  

42.3zJI LCG, 1966 
114.5114 

42.3325 LOG, 1958 
114.5109 

YES 42.3167 LOG. 1967 
114.5085 

42.0131 LOG, 1969 73 4 5  GRAIN-HAY D 7 Y I f f i  DRILLER'S LOG AVAILABLE. RECREATI M 
FLOWlff i  WELL I l L S 0 3 7  

FWR SPRING VENTS, SLIGHT YES YES RECREATION 4 3  MI SEEDLIff i  CONIFERS REFRIGERATION (LOWER YES 42.0129 mSS. 1971 
SULFUR m0R TWERATURE L I M I T 1  114.5038 

V a l l e y  County 

U . 2 3 I  ROSS, 1971 YES YES UNUSED 4 9  SP&X HEATIN3 Two SPRING VENTS. 
TWERATURE RANG; 43-49 
DEGREES C. X-RAY fflALYSIS 
IN) ICATEU' W E  CALCITE 

115.8909 



c 
NOT FIELD O(ECXE0; SEVERA IFG?lGATlON 0 

GOAT W 5 
I Z N  5E ZDAClS 5pRIffi VENTS, REWRTEO BY R 

OSS, 1971 

SEVERAL Wilffi VENTS ND YES IllRlGATlCW 59 
WWS SEEPS; TMPERATURE 
R M E  28-59 OEGREEES C 

DASH WEEK Y 5 
12N 5E 1CCWIS 

NOT FIELD O i E U W ;  SEVERAL UUJSED 38 
SPRIffi VENTS 0 w u N ) t i x w s  

I 2 4  5E 118801S 
NOT FIELD O i E U W ;  SEVERAL 
SPRIffi VENTS 0 w u N ) t i x w s  

I 2 4  5E 118801S 
UUJSED 38 

TEWERATURE W E  80-86 YES YES 

VENTS; X-hY DIFFRACTICW 
ANAclSlS IlDlCATED PUCL 
AWOUNT OF CALCITE 

LT D E W E S  C. HIMEXUS g'Rlffi rm 5E 228sClS 

NOT FIELD MEmrn; EIGHT 

REPORTED BI mss. 1971 
mlffi VENTS REPWTEO; 

SILVER CREEK PLUNGE CRET 
124 5E 3 W I S  

YES 
BELVIOERE H S 
13N 3E I3MDIS 

YES IRRIGATION 85 

IFRIGATION 39 

RCREAT I CW 44 

YES UUJSEO 71 227 CRETACEOUS M I T I C  WX W E  SPRING VENTS ND YES 
TRENDING FAULT NWEROUS SEEPS. TEWERATURE 

W T C W  H 5 
13N 4E 31wBlS W E  56-71 D E k S  C 

NOT FIELD QIECKEO; S E V E N  
SPRIffi VENTS; REWRTED BY 
ROSS, 1971 

MILL CREEK H S 
13N 6E 29DABlS 

CRETMXDUS a u N I T I C  WX 
0 

CRETMXWS a u N T l C  WX MT FIELD MEO(ED; REwRTm UNUSED 
81 WSS. 1971 BENt VALLEY H S 

13N 10E 2ZDMlS 

HIT FIELD MIXED; 
SuBL(ERG0D I N  W C M E  
RESERVOIR 

USCADE R3ERVOIR 
H S  
14N 3E M IS 

WTERNNtY K L U V l v l  HAR W K S T  YES PUBLIC SUPPLY 
CRETACEOUS QUNlTlC Rea( TREHDlffi FAULT 

CASWDE CITY HELL 
l4N JE36AB1 

0 

c. 
44.3999 WSS, 1971 

115.8199 

44.3819 WSS. 1971 
115.841 1 MlMM HJSBMDRI 

HYLlRowNICS 44,3921 RISS, 1971 
115.8336 

W L E Y  HALTING A I o a S S  YES 44.3641 WMIffi, 1965 115.8560 89 PASTEURIZATION 

REFHIGEMTION (LOWER YES 44.3297 ass. 1971 
TWERATURE LIMIT)  ll5.8021 74 SOIL wm4lNG 

44.4648 E E m .  1978 (SITE 
SPACE HEATING 116.0368 INSPECTION) 

YES 44.4160 MIICOW, I970 
116.0313 99 REFRIGERATION (LOYR BMcHIffi 

TWERATURE LIMIT) 

0 

I5 42 46 SEEOLlffi ODNlFERS SOIL WARWING 

44.4300 mss. 1971 
115.7624 

44.4451 ROSS, 1971 
115.2388 

44.5829 
116.1124 

tE5 44.5110 N E W ,  1970 
116.0352 

BEET s u 3 1 ~  RIocEssIffi YES 44.5676 W1RIffi. 1%) 
115.69% YES YES YES RECREATION 88 I47 BLMNMIffi SLIOHT SULFUR moR; 

HIlERws 91(1ffi VENTS. 
~CIPWNRE RANOE 84-67 

VULCAH n s h 2 n l  CRETACfDiJS W I T I C w a C  
14N 6E IIBDAIS 

G E E S  c; X*Y mULYSIS 
I L  

DE 
AVAILLBLE 



Basic ~ a t a  Table 4. Location, Geologic Environment. Present U s e  and Potential U s e  of Therms1 Springs and Wells i n  Idaho tcontinued) 

Aqulter Ago and Rock Type Ranorkr 

V a l l e y  County (c0nt'd.J 

SULPHR CREEU H S CRETACEOUS ORrnlTIC Rxx WT FIELD OIEUED; REPMITED 0 
14N 9E I3A IS 81 ROSS. 1971 

DNYjER CREEU H S GtETACEOUS W l T l C  KUW REWRTEO BY WSS-UNABLE TO 43 SEEDLIH: CONIFERS 44.5159 ROSS. 1971 
14N IOE 3OC IS CONFlF34; TELpERATu(E W E  115.2946 

37-43 DEGREES c 

SULFUR ODOR YES YES IRRIGATION 32 62 SPACE HEATING ARLlNG w s 227 WATERNAQY ALLUVIW NEW 
ISN 3E 13BBcIS MIOCENE W A L T  M 

C4ETACEOUS W l T l C  Rxx 

W L E Y  W S 227 CRETACEOUS GRANITIC RMX 
1 I 5 N  4E 21-1s 

W 
h) co 
I 

UM4 LAKE SPRINGS 
15N 6E 13AcAIS 

MOLLYtS H 5 
15N 6E I4A881S 

283 METACEOUS GRANITIC KUW 

WTH F W  PLWGE 
15N 6E I4CDElS 

TRAIL GtEEU H S 227 CHETACEOUS W M I T I C  RMX 
ISN 6E MMCIS 

WEEPEATER n s 
l5N IO€ 248BBIS 

a x O F W H S  378 CRETACEOUS OlUNlTlC 
16N 4E 35WXlS RXK-BRECCIATED 

YES YES IRRIGATION 

S W f f i E U  IN WRll LAKE; UNUSED 
THREE SPRING VENTS MPORTED 

TEHPERATURE W E  S2+9 YES ( 7 )  RECREATION 
OEGHEES C; SEVERAL SPRING 
VENTS 

REWRTED T E W W T W E ;  H3T 
FIELD M E U E D  

YES RECREATION 

UNUSED 

X - h Y  DIFFRACTION ANALYSIS YES YES YES RECREATION 
AVAILABLE 

YES 44.6404 N E W ,  1970 
116.0448 

44.6209 ROSS, I911 
(15.9847 

0 44.63586 
115.6709 

59 83 W BIRD IUTMERY PASTEURIZED MILK RIOCESS YES 44.64P WLRIffi, 1965 
115.69% 

0 

YES 44.6315 
115.6967 

Y 62 WSwIooItacOWlNG WllMK WS8WRI 

u.6m Ross. 1971 XI O(UIN-HAY WINO 
1lS.7492 

44.6278 
115.19MI 

S3 SEEULING DONIFERS 



. .  

c 
WLLm CREEK W 5 18 CRETACEOUS GRANITIC m 
16N SE l4cCClS 

UPPER PISTOL CRETACEOUS CRANITIC Rea( 
CREEK H S 
I6N 1OE l4COAlS 

44.1113 BEW, 1978 (SITE 
115.7033 INSPECTION) LUUSEO 

W S E D  

20 FISH F M I N :  

0 NOT FIELD M E W E D  
44.1109 moss, 1971 

115.2097 

W S E O  0 44.7229 605s. I 9 7 1  
115.2054 LITTLE PISTOL CREEK 

ISN IDE 140BAlS 
CRETACEOUS GRANITIC Roo( mi FIELD WEWED 

YES 115.2012 44.1207 CARTER I913 
M) OTHERS ANIWL H I S W R Y  

CRETACEOUS W I T I C  Rax 
W I T H  TERTIARY DIKES 

PISTOL CREEK n s 
I6N 10E 14DBClS 

W S E D  46 63 SOIL W M I f f i  

65 17 MPLE DEHYORATION 

mi FIELD MEWED; REWRIEU 
TEWWTLRE 

PASTEURIZED MILK RUCESS YES 44.1295 CAQTEH LN) OTHERS 
114.9928 1973 SUNFLOWER FLAT H S CRETICEOUS GRANITIC Rxx 

I 6 N  12E lSSeeld 

WATEIUMY M L W I U I  hLM 
CRETACEOUS (RANITIC RMX 

RIVERSIDE H S 
16N 12E 16CBBlS 

mi FIELO MEWED; REPCRTEU 
TEWQERATURE 

W S E D  

YES 44.7214 CARTEH M) OTHERS 
115.0132 1913 PWNE DEHYDRATION NIT FIELD CHEWED; REPQITED 

W D U T U R E  
LUUSEO 

41 I 4 J Y I R X ) W G R O W l f f i  

0 

69 95 ANIMAL H I S W R I  

HDLDOVER H S 37 CRETACEOUS (RANITIC Rxx 
1lN 6E 'BAAIS 

EWEATION 

BILLY H s 
1lN 1E 318CBlS 

NOT FIELD WEWED W S E O  

YES 44.8312 WSS. 1971 
llS.2151 KANMlffi mi FIELD MEWEO; REPDRTED 

BY mss, 1911 
WISED 

KWISKWIS H S 
17N 1OE IlBBAlS 

CRETrnCuS GRANITIC Roo( 

HIT FIELD QIEWED; EPDRTED 
IYFDRlUTlON 

REEZE cwiffi YES 44.8129 mSS, 1971 
l15.1229 LUUSEO 12 142 W L E  DEHTDRATION 

YES 44.1980 
115.1289 FUTATOE OwlDRATlON W U Y D  88 I42 BARLEY MALTlffi pR)CESS 

IKIIM CREEK H S 
11N I I E  218 Z5 

C O X H S  TERTIARY W I T I C  Rxx 
11N 13E +)MclS 

YES u.7850 mss. 1971 
114.0551 KANOIIffi tt3l FIELD MWED; REPDRTED 

FI mss. 1911 
W S E O  55 13 WAIN-HAY LWflffi 



Basic Data Table 4.  Location, Geologic Environment, Present U s e  and Potential Use 0 E  Thermal Springe and Wella i n  Idaho (continued) 

AquIfer Age and Rock T y p e  R w r k s  

Valley County (cont'd.) 

HOSPITAL H S TERTIARY W l T l C  RMX 
17N 14E SCtlcIS 

M T  FIELD MEIXEU; REPDRTED UNUSED 
8y mss, 1971 

46 69 SEEDLING CONIFERS FCFKIGERATION (LOWER YES 44.8361 ROSS, 1971 
TEWERATURE L I M I T 1  114.7904 

61 M l M A L  HISBANDRY YES 44 9137 BEm 1978 (SITE TEAPOT H S 56 RETACEWS W I T I C  RMX SULFUR COOR RECREATION 
I 8 N  M 9ADCIS 115:7215 INSPEhTIOo 

YES MCREATION 36 79 DE-ICI f f i  HOT CREEU W S 37 CRETACEOUS W I T I C  ROM 
18N 8E 17WAlb 

PASTEURIZE0 MILU W S S  YES 44.8996 ROSS, 1971 
115.5045 

UNUSED 35 APUACULTLIRE 45,0697 ROSS, 1971 
iis.825n 

LICU CREEU W S 
ZON 5E IXlDwIS 

I 
w 
W 
0 
I SHEEP CREEK H S 

ZON 7E 55A IS 

15 CRETACEOUS W I T I C  RMX 

378 WATEWARY ALLUVIW EM7 
CRETACEOUS W l T l C  RMX 

REFCWEO BY ROSS-UNABLE m 
ONFIW; TEWERATURE W E  
32-58 DEGREES C 

REPORTED 8y ROSS-UND~LE m 
O N F l W  

58 BALNEOLOGICM BATHS 115.5606 45.0355 ROSS, 1971 

SECESH H S 
ZIN 5E ( ID  I S  

378 CRETACEWS G f W i l T l C  RMX 0 115.8072 45.1699 WSS, 1971 

Washington 

55 172 HlTEU *EATING UNUSED W E  CREEK H S 
ION 3W 9CCClS 

1892 YES 44.2112 
116.7100 

VlSCQSE RAYON 

ELVIN CRAIG WELL 10977 MIOCENE M A L T  
1IN 2w 16MBI IIWIGATION 134 21 e3 FISH HATC~IK~ PASTEUR1 LATION YES 442947 YWM OTHEHS, 

! 16.5762 1977 

44.2828 Y W M  M OTHERS, IRRIGATION 140 25 D E - I C I f f i  
116.5546 1977 

P H I L  SOULEN WELL 
11N N 27MB1 

757 WATEfflARY M TERTIARY 
SEDIMENTS 

DRILLER'S LO3 A V A I L W E  

CRME R E E K  H S 189 QJATEWMY N L W l U n  NORTHWEST WKROUS SEEPS; TEM'WTURE YES W S E U  
IIN 3w 7 m i s  W E R L Y l f f i  MIOCENE M A L T  TRENDING FAULT W E  58-74 DEGREES C 

74 172 MF'LE DEHYORATIDN DRYlf f i  OF FISH K A L  YES 44.3064 NEWlg. 1970 
116.7455 

C '  C J  



.- 

W I L L I N  W W T T  946 WATEWARY NUJ TERTIARY WRTH TREKIING FLOWING WELL; GRILLER'S LCG 
WELL SEDIMENTS FAULT 
11N 4U SSOBAI 

AVAILMLE; M T  FIELD 
MEMOD 

DRILLER'S Loo A V A I L a E  WUGLAS K S l N N l S  113 PLIOCENE uy) PLEISTCCENE 
WELL SEOIMENTS 
I I N  5W 208Wl  

11N 6U SOW1 mi FIELD OIECXED 

GLENN HILL YELL I89 PLIOCENE 1w) PLEISTOCENE 
I I N  6U SWBI SEDIMENTS; MICCENE W A L T  

(?) 

WINLY SEEPSE ICCENE Ma PLEISTOCENE 
SEOIMENTS; MIDCENE BASALT 

WEISER H S 
I I N  6W IOACBfS 

~ ~ o w i f f i  YELL. SULFUR mm; 
DRILLER'S L& AVAILABLE; 
MY) KWWN M ElSER H S 
MLLS 

GEOSOLAR OROWERS 5677 M1-E BASALT 
WELL 1 1  

I I l N  6W IOWA! 

W 
w 
P ' GEOSOLAR GROWERS 75 MIOCPE BASALT 

WELL I2 
1IN 6W lOCCA2 

hOWlffi MLL; SULFUR DOOR 

FLoVlffi WELL; SULFUR OWR GEOSOLIR Q(0WERS 37 MIOCENE BASALT 
M L L  13 
11N 6W 1 0 0 3 3  

N M M  SWTHERS 1249 PLIOCENE 
WELL SED I K N T  
I I N  6W 1Hx 

DRILLER'S LOG AVAILABLE; 
FLonlNG YELL; SULFUR ODOR S 

uy) PLEISTOCENE 

MI 

fflILLER'S LOO AVAILABLE W W L E R  E L L  1514 WATERNARY AH) TERTIARY 
12N 51 330Bcl SEDIMENTS 

OLD ICUESTEIO n s 
12N 6 1  286661s 

DRILLER'S LOG AVAILABLE; 
FLOWIN0 YELL 

MIOVALE CllY YELL 7570 MICCENE WALT; W A W W  
13N %I 8 m I  AH) TERTIIRY SEDIMENTS 

STOCr: WATERIffi 

UNJSED 

RECREATION 

RECREATION 

RECREATION 

IPRIGATION 

IPRIGATION 

UNJSED 

c 
44.2448 Lffi,1967 

116.8169 424 SB QUACULTURE 

YES 44.2759 LOG. I964 
116.9624 

59 21 61 CATFISH FAHHlffi LNllUL HlSBANDRl 

YES 44.3177 
117.0412 

SEEOLlffi CDNIFEHS 182 24 45 

YES 44.3143 YQlffi 1w) OTHERS, 
117.0402 I977 

WPLE DEHYDRATION 66 Z8 68 FEWNTATION 

W O N I Q  YES U 4 . m 5  'Iouffi Wtl OTHERS, 
117.0420 1977 

22 42 FISH FARMINO 

YES 44.2989 N E W ,  1970 
117.0496 

121 70 140 REFRIGERATION (LOWER WTATOE OEHYDRATION 
TEWWATURE LIMIT) 

CORN RWOUCTS ( S Y W .  OIL) YES 44.2995 N E W ,  1970 
117.M97 

S I  77 145 *LE DEHYDRATION 

44.2994 NEWXYB. I970 
117.0488 

27 76 1% m i w  WSBAM)RI BEET WAR pR)CESS 

U.2857 LOG, 1977 
I17.0334 

92 SO QUKULNRE 

443313 YWf f i  AH) OTHERS, 
116.9422 1970 

42 24 BIODEGR~ATION 

44.5535 
117.0713 

6 0 FISH FAWING 

MSHl f f i  Ma DRYING OF YXK YE$ 44.4716 WALKER. 1964 
116.7319 

295 s 99 MRDPONICS 
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Basic Data Table 4. Location, Geologic Environmnt, Present Use and Potential Use of Thermal Springs and Wells i n  Idaho (continued) 

A q u l f a  Aps and Rock Type Remarks 

Washington Countv (cont'd.) 

FAIRWILD L U W R  151 MIOCENE BASALT 
CO. 
13N 4W l3BAcl 

L W E I  M S 378 WATERNNARY NLUVIUM NEW 
14N M 6EEAIS MIOCENE W A L T  

SNUWIA (XMETERI I135 PLIOCENE Mo PLEISTOCENE 
WELL SB, I MENTS 
14N M -1 

CAWRIDGE Cl lY  WELL 1514 MIDCENE BASALT 
14N 3W M o C l  

FLOWING E L L  

NJMERUJS SPRING VENTS; 
TEWERATURE 63-70 DEGREES C 
SULFUR DDOR 

DRlLLERtS LOO AVAlLAsLE 

ROWING WELL; DRILLER'S LOO 
AVAILABLE 

IFSIGATION 

YES SP#X SATIN3 

II(RIGATION 

RleLlC SUPPLY 

416 3 51 F I W  FMMING G4AI N-HAY CRY IN0 

70 78 WPLE DEHYDRATION PSTEURIUO MILK PROCESS 

56 2) FlylFARnlff i  

233 m 

YES U A M O  WALKER M40 SI=, 
116.7655 1964 

YES U.5860 NEYXW). 1970 
116.6544 

44.5730 LOO. 1977 
116.6218 

YES 44.5728 NEYXW), 1970 
116.6778 

YES 44.5313 NE-, 1970 
116.7535 

52 63 BALNEOLOOICN BATHS RPLE DEHYDRATION YES wum FAIRWILD H S 370 WATEfflNARY ALLUVIUM NELR 
14N 3W 19cBDIS HlaCWE BASALT 

91 21 FlSM HATWING 44.6477 Loo. 1977 K W I T  WlffilNS E L L  IS1 PLIOQNE ira PLEISTOCENE DRILLER'S LOO AVAILABLE WuESTlC 
1% 3E IOOBCl KOIMNTS MlOCfN 116.6829 

E W A L T  

C J  c 



PRELIMINARY ENVIRONMENTAL ASSESSMENT 

IDAHO GEOTHERMAL RESOURCE AREAS 

S . G .  Spencer 

and 

J .  F .  S u l l i v a n  

EG&G Idaho, Inc .  
Idaho F a l l s ,  Idaho 

b 

-333- 





I . 
I1 . 
I11 . 

IV . 

TABLE OF CONTENTS 
Page 

Introduction ..................................... 
Description of Potential Activity ................ 
Description of Existing Environment .............. 
A . Council-Cambridge ............................ 
B . Boise-Weiser ................................. 
C . Bruneau-Grandview ............................ 
D . Mountain Home ................................ 
E . Blue Gulch. Twin Falls. and Artesian City .... 
F . Pocatello .................................... 
G . Hailey ....................................... 
Potential Environmental Impacts .................. 
A . Air Quality .................................. 
B . Noise ........................................ 
C . Soils ........................................ 
D . Water Resources .............................. 
E . Seismicity ................................... 
F . Subsidence ................................... 
G . Flora ........................................ 
He Fauna ........................................ 
I . Socioeconomics ............................... 
J . Archaeological and Historical ................ 
References ....................................... 

7 

-335- 

337 
339 
341 
341 
347 
359 
365 
372 
378 / 

386 
392 
392 
392 
392 
392 
393 
393 
393 
394 
394 
394 
395 



U 



I. INTRODUCTION 

T h i s  p r e l i m i n a r y  env i ronmen ta l  a s ses smen t  w a s  p r e p a r e d  
t o  address t h e  major e n v i r o n m e n t a l  conce rns  i n  n i n e  areas i n  
Idaho. ( f i g u r e  1-1) w i t h  s i g n i f i c a n t  geothermal  r e s o u r c e  
p o t e n t i a l .  T h i s  a s ses smen t  is b r i e f  and is n o t  i n t e n d e d  t o  
p r o v i d e  a comprehensive env i ronmen ta l  a n a l y s i s  of each area; 
i n s t e a d ,  it has been compiled t o  p r o v i d e  p r e l i m i n a r y  
e n v i r o n m e n t a l  i n f o r m a t i o n  as  a companion t o  resource data 
f o r  these areas. The n i n e  areas addressed are: 

A. COUNCIL-CAMBRIDGE 

An area encompassing approx ima te ly  96,000 ha  ( h e c t a r e s )  
i n  t h e  Weiser R i v e r  d r a i n a g e  of w e s t e r n  c e n t r a l  Idaho. 

B . BUSE-WEISER 

An area approx ima te ly  encompassing 460,000 ha  i n  w e s t e r n  
Idaho, i n c l u d i n g  par t s  o f  Washington, P a y e t t e ,  Gem, Canyon 
and  A d a  c o u n t i e s .  

C.  BRUNEAU-GRAND VIEW 

An area o f  approx ima te ly  186,000 ha j u s t  s o u t h  of t h e  
Snake R i v e r  i n  Owyhee County i n  s o u t h w e s t  Idaho. 

D o  MOUNTAIN HOME 

Apprpximately 54,000 ha  s u r r o u n d i n g  t h e  c i t y  o f  Mountain 
Home .in s o u t h w e s t  Idaho. 

E. BLUE GULCH, W I N  FALLS, AND ARTESIAN CITY 

Three areas encompassing 38,000,  13 ,000 ,  and 10,000 ha ,  
r e s p e c t i v e l y ,  s o u t h  o f  t h e  Snake R ive r  i n  s o u t h c e n t r a l  
Idaho.  

F. POCATELLO 

An area o f  approx ima te ly  11,000 ha n o r t h  and w 
c i t y  o f  Pocatello i n  s o u t h e a s t e r n  Idaho. 

G.  HAILEY 

An area encompassing 16,000 ha i n  B l a i n e  County i n  
c e n t r a l  Idaho. 
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11. DESCRIPTION OF POTENTIAL ACTIVITY * 

Geothermal  developmepts  c u r r e n t l y  underway i n c l u d e  
e x p a n s i o n  of t h e  space h e a t i n g  sys tem i n  Boise and t h e  
d r i l l i n g  of w e l l s  i n  Twin F a l l s  for space h e a t i n g  a t  t h e  
C o l l e g e  of Sou the rn  Idaho. Development i n  t h e  other areas 
unde r  c o n s i d e r a t i o n  is l i m i t e d ;  however, enough i n t e r e s t  has 
been e x p r e s s e d  i n  d e v e l o p i n g  t h e  resources i n  t h e s e  areas 
t h a t  it c a n  be assumed t h a t  geo the rma l  a c t i v i t y  w i l l  
i n c r e a s e .  

Nea r ly  a l l  resources i d e n t i f i e d  i n  t h e  areas under  con- 
s i d e r a t i o n  are l o w  t o  moderate t e m p e r a t u r e  r e s o u r c e s  below 
5OoC ( C e l s i u s ) .  These c a n  be developed  for a v a r i e t y  of 
d i rec t  u s e s ,  i n c l u d i n g  g reenhouses ,  space h e a t i n g  and 
c o o l i n g ,  p a s t e u r i z a t i o n ,  food p r o c e s s i n g ,  a q u a c u l t u r e ,  and 
a n i m a 1 , r e a r i n g .  I n  each of these processes, t h e  geo the rma l  
f l u i d  replaces t h e  water-boiler sys tems or t h e  h e a t i n g  
s y s t e m s  and t h u s  no major change i n  sys tem d e s i g n  is 
required.  

Wells d r i l l e d  t o  p r o v i d e  geothermal f l u i d s  for  direct  
u s e  processes w i l l  g e n e r a l l y  r ange  from less  t h a n  100 m 
(meters) i n  d e p t h  t o  o v e r  1200  m deep, depending  on t h e  
l o c a t i o n  and t e m p e r a t u r e  of t h e  r e s o u r c e .  State r e g u l a t i o n s  
require t h a t  s u c h  wells be d r i l l e d  by a l i c e n s e d  d r i l l e r  
unde r  a permit and t h a t  t h e y  be cased and cemented t o  
p r e c l u d e  c o n t a m i n a t i o n  of shallow groundwater  s u p p l i e s .  
Where h i g h e r  t e m p e r a t u r e s  may be e n c o u n t e r e d ,  b lowou t  
p r e v e n t i o n  equipment  is r e q u i r e d .  

L e s s  t h a n  0.5 ha  o f  l a n d  is g e n e r a l l y  cleared and g raded  
f o r  a drilling pad. Small reserve p i t s  may be excavated to 
c o n t a i n  f l u i d s  encoun te red  d u r i n g  d r i l l i n g .  When mud is 
used t o  d r i l l  t h e  wells,  mud t a n k s  or l i n e d  mud p i t s  are 
g e n e r a l l y  used as r e s e r v o i r s  for  t h e  mud c i r c u l a t i o n  system. 
Access roads t o  move d r i l l i n g  equipment  to t h e  d r i l l  s i t e  
are u s u a l l y  one- lane ,  d i  for d r a i n a g e ,  and g r a v e l l e d .  

I n  a d d i t i o n  to  r i g ,  o f f i c e  t ra i le rs ,  equipment  
storage s h e d s ,  p ip  n e r a t o r s ,  and f u e l  t a n k s  may be 
moved o n t o  t h e  s i t  these f ac i l i t i e s  are portable 
and are on l o c a t i o n  o ng d r i l l i n g  and t e s t i n g  of t h e  
w e l l .  Portable s a n i t a r y  f a c i l i t i e s  and water supp ly  may 
a l so  p rov ided .  

pon comple t ion  of t h e  w , a wel lhead  is i n s t a l l e d  and 
connec ted  t o  a supp ly  p i p e l i n e  or d i t c h .  Geothermal pipe- 
l i n e s  are g e n e r a l l y  i n s u l a t e d  and b u r i e d  t o  p r e v e n t  large 
h e a t  losses d u r i n g  t r a n s p o r t .  

-339- 



Disposal of t h e  geothermal f l u i d s  downstream o f  t h e  
processes w i l l  va ry .  C u r r e n t l y  used  methods o f  disposal 
i n c l u d e  i n j e c t i o n ,  d i s c h a r g e  t o  a s u r f a c e  water s o u r c e  
( i n c l u d i n g  i r r i g a t i o n  c a n a l s )  and c y c l i n g  t h r o u g h  o t h e r  u s e s  
( i n c l u d i n g  domestic water s u p p l y ) .  The disposal  method .cho- 
s e n  depends on t h e  q u a l i t y  o f  t h e  geothermal f l u i d s ,  local  
r e g u l a t i o n s ,  t h e  t y p e  o f  process, and economic 
c o n s i d e r a t i o n s .  
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111. DESCRIP N OF E X I S T I N G  
W 

ENVIRONMENT 

NCIL-CAMBRIDGE 

Phys ical  Environment 

The climatic c o n d i t i o n s  o f  t h e  Council-Cambridge 
ea are g e n e r a l l y  i n f l u e n c e d  by predominant  lows i n  t h e  

w i n t e r  and h i g h s  i n  t h e  summer. A s  a ' resul t ,  heavy w i n t e r  
snows and s p r i n g  r a i n s  are u s u a l ,  w h i l e  summers are h o t  and 
d r y  . P r e c i p i t a t i o n  r a n g e s  from 64 c m  ( c e n t i m e t e r )  a t -  . 
C o u n c i l  i n  t h e  V a l l e y  to o v e r  115 c m  i n  t he  
s u r r o u n d i n g  mountai  E i g h t  p e r c e n t  o f  t h e  p r e c i p i t a t i o n  . 
f a l l s  p r i m a r i l y  as  i n  t h e  period from October th rough  
A p r i l .  F requen t  chinook storms i n  December and J a n u a r y  
r e s u l t  i n  rapid m e l t i n g  of t h e  snowpack and subsequen t  ero- 
s i o n  damage. Tempera tures  a t  Counc i l  r ange  from -32 t o  43OC 
w i t h  t h e  a n n u a l  t empera tu re  a v e r a g i n g  4OC. There are 
approx ima te ly  138  f r o s t - f r e e  d a y s  a n n u a l l y  i n  t h e  v a l l e y s  of 
t h e  Weiser b a s i n  (USFS, 1 9 7 5 ) .  

b. A i r  Q u a l i t  

a i r  q u a l i t y  i n  t h e  area is good, 
w i t h  t h e  a v e r a g e  background l e v e l  of par t iculates  estimated 
a t  less t h a n  1 5  ug/m3 (micrograms p e r  c u b i c  meter). Sources 
o f  p o l l u t i o n  i n c l u d e  sawmills a t  Counc i l ,  s lash burn ing ,  
road d u s t ,  v e h i c l e  e m i s s i o n s  on  Highway 95 ,  rock-crushing ,  
and  c a m p f i r e s  . I n  g e n e r a l ,  p o l l u t a n t s  are r e a d i l y  
diss ipated.  However, f r e q u e n t  i n v e r s i o n s  i n  t h e  f a l l  d u r i n g  
s l a s h  burn ing  combine t in the upp 

c. Land R e s o u r  

{ 1) Topography 

The Council-Cambridge area is located i n  
t h e  Wallowa-Seven D e v i l s  s e c t i o n  of  t h e  Columbia P l a t e a u  
p h y s i o g r a p h i c  p rov ince .  North-south t r e n d i n g  b l o c k  moun- 
t a i n s  and s t r u c t u r a l l y - c o n t r o l l e d  l a n d s c a p e s  are t y p i c a l .  
The Weiser b a s i n  is ve ry  i r r e g u l a r  w i t h  r o l l i n g  p r o f i l e s  i n  

1 t h e  v a l l e y s .  The main feature i n  t h e  area of i n t e r e s t  is 
t h e  v a l l e y  of t h e  Weiser R ive r ,  which t r e n d s  s o u t h  from t h e  
Seven D e v i l s  Mountains t o  t h e  r i v e r ' s  c o n f l u e n c e  w i t h  t h e  
Snake River  a t  Weiser. The v a l l e y  is bounded on t h e  east  by 
t h e  West Mountain b lock .  On t h e  west, t h e  Cuddy Mountains 
separate t h e  v a l l e y  from t h e  canyon o f  t h e  Snake River .  
E l e v a t i o n s  r ange  from 8'20 .m a t  Midvale i n  t h e  s o u t h  t o  2480 
m on  Counc i l  Mountain i n  t h e  n o r t h e a s t  c o r n e r  o f  t h e  area. 

fd 

-341- 



A. Council-Cambridge- Study Area 

Scale 1250.000 
5 - - -  

c--. 

0 5 10 15 20 Statute Miles 

5 0 5 10 15 20 25 30 K~lomttsrs 
1 

5 0 5 
r - - r  

r J 

15 Nautical Miles 10 
I 

CONTOUR INTERVAL 200 FEET 
WITH SUPPLEMENTARY CONTOURS AT 100 FOOT INTERVALS 

TRANSVERSE MERCATOR PROJECTION , 

-342- 



( 2 )  Geology 

P l a t e a u  basa l t  f lows  of t h e  Columbia River  
fo rma t ion  are t h e  most e x t e n s i v e  rock type  i n  t h e  area. 
These basalts are u s u a l l y  weakly weathered and moderately to  
we l l - f r ac tu red .  G r a n i t i c s  of t h e  Idaho B a t h o l i t h  occur  i n  
scattered exposures  i n  t h e  area. I n  t h e  v a l l e y s  of t h e  
Weiser River  and i t s  t r i b u t a r i e s ,  t h e  basal ts  are o v e r l a i n  
by col luvium, fanglomera tes ,  stream and l a k e  deposits, and 
al luvium. A s i g n i f i c a n t  area of g l a c i a t i o n  and associated 
g l a c i a l  debris  is located on Counci l  Mountain i n  t h e  
n o r t h e a s t  c o r n e r  of t h e  area. Primary f a u l t i n g  i n  t h e  area 
o c c u r s  pe rpend icu la r  to  t h e  Weiser Val ley .  

6) 

( 3 )  Soils 

The pr imary p a r e n t  materia 
Council-Cambridge area is t h e  Columbia River  basalts.  These 
so i l s  are g e n e r a l l y  f i n e  to medium-textured loams and silt  
loams ranging  i n  depth from 76 c m  t o  127 c m .  P r o d u c t i v i t y  
is  r e l a t i v e l y  h igh  and e r o s i o n  hazards  are moderate to  l o w .  
Soi ls  o v e r l y i n g  t h e  g r a n i t i c s  are much less e x t e n s i v e ,  
coa r se - t ex tu red  loams and sandy loams wi th  moderately l o w  
p r o d u c t i v i t y .  The e r o s i o n  p o t e n t i a l  i n  t h e s e  l a t t e r  soils 
is moderate t o  h igh ,  whi le  the  basal t ic  so i l s  are g e n e r a l l y  

Mineral  f e r t i l i t y  is high  i n  most soi ls .  Cal iche  
and r e l a t i v e l y  high s a l i n i t y  occur i n  t h e  soi ls  o v e r l y i n g  
t h e  l a c u s t r i n e  o t h i l l  slopes. 

(1) Surface  Water 

mary stream i n  t h e  area of i n t e r e s t  
is t h e  Weiser River ,  which d r a i n s  1567 km2 ( squa re  
kilometer) above t h  
d i s c h a r g e  a t  t h i s  s t a t i o  
second)  and ranged f r o  
t o  a minimum of  0.23 
i n  t h e  b a s i n  is snowm i r r e g u l a r i t y  of 
t h e  b a s i n ,  more than  f t h e  annual  runoff  is 
c o n t r i b u t e d  by t r i b u t  s i d e  of t h e  bas in .  
W a r m  t empera tu res  and 
i n  t h e  win 
p e r c e n t  of of t h e  r i v e r  occurred i n  t h e  
period from March 
d u r i n g  May of n e a r l y  
t h e  same p e r i o d  r a n  
229 mg/l. Measurem 
metric t o n s  i n  February,  1316 metric t o n s  i n  May, 
metric t o n s  i n  J u l y .  The average  q u a l i t y  o f  t h e  r i v e r  n e a r  
Cambridge i n  1974 and 1975 is shown i n  table A-1. 

cd 
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TABLE A-1 
QUALITY OF WEISER RIVER i 

(mg/l)  

C a  9 09 HCO; 56 

Mg 3 05 TDS 82 
N a -  6.4 PH 8 .O 

K 1.5 soz 4 03 

c1 1.7 S p e c i f i c  100 - Conductance 
F 0 0 1  

Flow i n  t h e  r i v e r  is r e g u l a t e d  to some 
e x t e n t  by t h e  L o s t  V a l l e y  R e s e r v o i r ,  9 2  km ups t r eam from t h e  
mouth, and by o t h e r  smaller r e s e r v o i r s .  D i v e r s i o n s  above 
Cambridge are used t o  i r r i g a t e  a b o u t  5000 ha.. Downstream, 
water is used  f o r  i r r i g a t i o n  i n  t h e  lower Weiser Va l l ey  and 
for power p r o d u c t i o n  on  t h e  Snake R i v e r  (USFS, 19-75). 

(2) Groundwater 

Groundwater i n  t h e  upper  Weiser b a s i n  
o c c u r s  p r i m a r l y  i n  t h e  Columbia River b a s a l t s  under  b o t h  
water t a b l e  and  a r t e s i a n  c o n d i t i o n s .  Some water o c c u r s  i n  
t h e  t h i n  layers o f  sand  and  g r a v e l  s e d i m e n t s  i n  t h e  v a l l e y  
bot toms around Cambridge. Depth to  water i n  i r r i g a t i o n  and 
d o m e s t i c  w e l l s  i n  t h e  area r a n g e s  from 0.06 m t o  34 m. The 
a v e r a g e  q u a l i t y  of water produced  from t h e s e  wells is shown 
i n  table A-2. D o m e s t i c  and s t o c k  water s u p p l i e s  are gen- 
e r a l l y  d e r i v e d  from i n d i v i d u a l  wells and s p r i n g s  . 
I n d u s t r i a l  water u s e  is l i m i t e d  t o  t h e  t i m b e r  i n d u s t r y  and 
is p r i m a r i l y  o b t a i n e d  from s u r f a c e  water w i t h  some 
s uppleme n t a  1 groundwater  . 

--I 

TABLE A-2 
GROUNDWATER QUALITY 

(mg/U ------ - 
C a  1 6  HCO; 1 4 3  
K 7.7 soz 17 

6 TDS 210 
29 PH 7.6 

Mg 
N a  
c1- 2.8 

0.4 F- --- -- 1_- 
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hd 
2 . N a t u r a l  Environment 

a. Flora 

The v e g e t a t i o n  i n  the Coun Cambridge area can  
be d i v i d e d  i n t o  two basic t y p e s ,  based on e l e v a t i o n .  A t  
lower e l e v a t i o n s  there are scattered s t a n d s  of ponderosa  
p i n e  ( P i n u s  p o n d e r o s a ) ,  w i t h  b l u e g r a s s e s  (Poa s e c u n d a ) ,  
bluebunch whea tg ras s  (Agropyron spicatum), and Idaho  f e s c u e  
( F e s t u c a  sp. ) . Big s a g e  ( A r t e m i s i a  t r i d e n t a t a )  is common 
and  p r imary  f o r b s  i n c l u d e  ph lox  ( p h l o x  sp . ) ,  asters ( A s t e r  
sp . ) ,  and w e s t e r n  yarrow ( A c h i l l e a  sp.) .  - Some rocky areas 
s u p p o r t  o n l y  sparse g r a s s e s  and forbs.  A t  h i g h e r  e l e v a t i o n s  
i n  t h e  mounta ins  east  o f  Counc i l ,  ponderosa  p i n e  predom- 
i n a t e s .  The u n d e r s t o r y  is much h e a v i e r  and is composed o f  
species such  as snowberry (Symphoricarpos a lbus ) ,  chokebe r ry  
( P o n t e n t i a l l a  v i r g i n i a n a ) ,  and n i n e b a r k  (Physocarpus  sp . ) .  
Forbs i n c l u d e s  asters hor semin t  (Monarda sp. ) 8 geranium 
(Geranium sp.) 8 and buckwheat (Fagopyrum sp . ) .  Douglas f i r  
(Pseudo t suga  t a x i f o l i a )  is common and becomes dominant above 
1500 m. Western l a r c h  ( L a r i x  o c c i d e n t a l i s )  is scattered 
amongst t h e  douglas f i r  and Engelmann s p r u c e  (Picea 
e n g e l m a n n i i )  occurs a long  creek bottoms i n  t h e  mountains .  A 
f e w  whitebark p i n e  ( P i n u s  sp.) grow on t o p  of Counci l  
Mountain (USFS I 

b. Fauna 

Although detailed i n v e n t o r i e s  have n o t  been 
t a k e n ,  s u r v e y s  of f auna  i n  t he  area have i d e n t i f i e d  81 spe- 
cies o f  b i r d s ,  32 species o f  m a m m a l s ,  and 1 5  species of rep- 
t i l e s  and amphibians.  T h i s  d i v e r s i t y  is p r i m a r i l y  due  t o  
t h e  va l r ie ty  o f  c o v e r  t y p e s  and t h e  range  of e l e v a t i o n s .  
Although big game is n o t  abundant ,  some mule  deer 
( O d o c o i l e u s  hemionus) ,  e l k  (Cervus  c a n a d e n s i s ) ,  and numerous 
black bear (Ursua amer i canus )  i n h a b i t  t h e  mountain area. I n  
one s e a s o n ,  53 b l a c k  bear were t agged  on t h e  Middle Fork of 
t h e  Weiser. Counc i l  Mountain is t h e  m o s t  impor t an t  mule 
deer h a b i t a t  i n  t h e  area. Coyote ( C a n i s  l a t r a n s ) ,  red f o x  
( V u l p e s  f u l v a ) ,  m u s k r a t - ( O n d a t r a  z i b e t h i c a ) ,  badger  (Taxidea  
t a x u s )  r a c c o n  (Procyon lo tor ) ,  and skunk ( M e p h i t i s  m e p h i t i s )  
are common. Small m a m m a l s  i n c l u d e  Columbian ground s q u i r r e l  
( C i t e l l u s  co lumbianus ) ,  golden-mantled 2 ground s q u i r r e l  
( C i t e l l u s  l a t e ra l i s )  , ye l lowpine  chipmunk (Eutamias  
amoenus) 8 and snowshoe hare (Lepus  amer i canus )  . Common 
repti les and amphib ians  are w e s t e r n  r a t t l e s n a k e  ( C o r t a l u s  
v i r i d i s )  l e o p a r d  f r o g  (Rana p i p i e n s )  and b u l l f r o g  (Rana 
c a t e s b e i a n a ) .  I n  a d d i t i o n  to  a l a r g e  v a r i e t y  o f  p a s s e r i n e s ,  
several species of hawks (Bu teo  Sp.) ,  go lden  e a g l e s  ( A q U i l a  
c h r y s a e t o s )  and b a l d  e a g l e s  (Halliaeetus l e u c o c e p h a l u s )  are 
found t h r o u g h o u t  - t h e  area. B l u e  g r o u s e  (Dendragapus 
o b s c u r u s )  and r u f f e d  qrouse (Bonasa umbel lus)  are abundant  

4iiJ (USFS, 1 9 7 5 ) .  
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c. A q u a t i c s  - 

The Idaho Department of F i s h  and G a m e  classes L' 
t h e  streams i n  t h e  area as  good t o  e x c e l l e n t .  There is a 
f a i r  t r o u t  f i s h e r y  i n  t h e  three f o r k s  of t h e  Weiser R i v e r  
and these streams are stocked s e v e r a l  times a y e a r .  G a m e  
f i s h  i n c l u d e  rainbow (Salmo g a i r d n e r i )  , brook t r o u t  
( S a l v e l i n u s  f o n t i n a l i s ) ,  a f e w  c u t t h r o a t  (Salmo c la rk i ) ,  and 
Do l ly  Varden ( S a l v e l i n u s  m a l m a )  . A s i g n i f i c a n t  number of 
nongame f i s h  are found i n  t h e  lower Weiser River .  

3 . C u l t u r a l  Environment 

a .  Land U s e  

Nea r ly  a l l  l a n d  i n  t h e  area of i n t e r e s t  is p r i -  
v a t e l y  owned. Approximately 9500 ha i n  t h e  n o r t h e a s t  c o r n e r  
of t h e  area are c o n t r o l l e d  by t h e  U . S .  Forest S e r v i c e ,  and 
parcels o f  l a n d  under  t h e  j u r i s d i c t i o n  of t h e  s ta te  and BLM 
are scattered through t h e  area. Pr imary  l a n d  u s e s  i n c l u d e  
f a rming  a l o n g  t h e  Weiser Rive r ,  timber h a r v e s t ,  r ange ,  and 
r e c r e a t i o n .  The area was s e r i o u s l y  o v e r g r a z e d  i n  t h e  la te  
1 8 0 0 ' s ,  b u t  c a r e f u l  range management and range r e s t o r a t i o n  
have resulted i n  much of t h e  l a n d  b e i n g  c o n s i d e r e d  a n  impor- 
t a n t  r ange  resource. A t  one time, Counc i l  was t h e  c e n t e r  of 
e x t e n s i v e  a p p l e  o r c h a r d s ,  b u t  water s h o r t a g e s ,  l o w  prices 
and  i n c r e a s e d  costs have r e s u l t e d  i n  a d e c l i n e .  

b. Socioeconomics and Demography 

The area of  i n t e r e s t  i n c l u d e s  pa r t s  of both 
Washington and Adams  c o u n t i e s .  The combined p o p u l a t i o n  o f  
these c o u n t i e s  is 11,800 (1976) .  The p o p u l a t i o n  d e n s i t y  of 
Adams  County is 0.9 people/km2, less t h a n  h a l f  t h e  d e n s i t y  
o f  Washington County. The l a r g e r  communit ies  i n  t h e  area 
and  t h e i r  1970 p o p u l a t i o n s  are Counc i l  ( 8 9 9 ) ,  Cambridge 
( 3 8 3 ) ,  and Midvale (176)  . The unemployment ra te  i n  A d a m s  
County i n  1976 ave raged  13.6 p e r c e n t  and t h a t  i n  Washington 
County ave raged  8.6 p e r c e n t .  Pr imary  c o n t r i b u t o r s  t o  t h e  
t o t a l  employment i n  each coun ty  i n c l u d e  farm proprietors, 
manufac tu r ing ,  s tate and local,  and trade. P e r  capi ta  
income i n  t h e  area is 90 p e r c e n t  of  t h e  s t a t e  a v e r a g e  and 74 
p e r c e n t  o f  t h e  n a t i o n a l  ave rage .  

c. Archaeologic and Historical  

Counc i l  V a l l e y  w a s  a n  i m p o r t a n t  meet ing  place 
for t h e  NezPerce and Shoshone t r ibes ,  t h e  v a l l e y s  p r o v i d i n g  
a w i n t e r  re t reat  and t h e  mountains  e x c e l l e n t  hun t ing .  
L i t t l e  is known of e a r l y  o c c u p a t i o n  of t h e  area, a l t h o u g h  
t h e  p o t e n t i a l  f o r  p r e h i s t o r i c  o c c u p a t i o n  i n  t h e  v a l l e y  areas 
is good. Both Counci l  and Cambridge were set t led i n  t h e  
1870 ' s .  Counc i l  grew r a p i d l y  as  a resu l t  o f  mining a c t i v i t y  ( - 1  

-346- 
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i n  t h e  Seven D e v i l s .  Cat t le  and s h e e p  g r a z i n g  were w e l l  
e s t a  b l  is hed by and t h e  subsequen t  o v e r g r a z i n g  of t h e  u area r e s u l t e d  loss i n  t h e  lowlands  i n  t h e  
e a r l y  1900 ' s .  

s composed of b o u n t a i n s  and 
v a l l e y s .  The mountainous r e g i o n s  are u t i l i z e d  for recre- 
a t i o n a l  p u r p o s e s  such  as backpacking,  h u n t i n g ,  and f i s h i n g ,  

forests are touched  by t h e  area: Boise and Pay , both of 
g r e a t  r e c r e a t i o n a l  v a l u e ,  

B . BOISE-WEISER 

t 
t w h i l e  t h e  v a l l e y s  are f a i r l y  w e l l  deve loped .  n a t i o n a l  
I : 

% 

j 

1. P h y s i c a l  Envi  n t  

selected sampl 
area ( N a t i o n a l  
These  are summar 

t e m p e r a t u r e  
and  23.3OC, respecti 
J u l y  and Janua  
R e  l a  t i v e  humid i ty  pe 
p e r c e n t  i n  w i n t e r .  

he no r thwes t  of t h e  
s t u d y  r e g i o n  i n  P a y e t t e  County. The ave rage  a n n u a l  tem- 
perature is 1 0 . 8 0 C ,  w i t h  J a n u a r y  and 
23.6oC, r e s p e c t i v e l y .  R a i n f a l l  ave  
J u l y  and  J a n u a r y  a 

nnua l  t empera tu re  is 
10.7OC w i t h  J a n  ng -1.5 and 23.2OC, 
r e s p e c t i v e  l y  , R a i n f a l l  
J a n u a r y  a v e r a g i n g  0.33 a 

Average a n n u a l  t empera tu re  is 
10 .6OC w i t h  J a n u a r y  and J u l y  a v e r a g i n g  -1.5 and 23.3OC, 
r e s p e c t i v e l y .  R a i n f a l l  a v e r a g e s  29.2 cm/yr w i t h  J u l y  and 
J a n u a r y  a v e r a g i n g  0.38 and 3.73 c m ,  r e s p e c t i v e l y .  

The climate is t h e r e f o r e  c h a r a c t e r i z e d  by h o t  d r y  summers.  
S n o w f a l l  is a major c o n t r i b u t o r  t o  t h e  t o t a l  p r e c i p i t a t i o n ,  LJ 
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notably  a t  t h e  h ighe r  e l e v a t i o n s .  The d r y  g ra s s l and  climate 
p rov ides  well-de f i n e  asonal cha ra  

b. A i r  Q u a l  
u 

A i r  masses from t h e  P a c i f i c  reach the  s tudy  area 
b u t  are cons iderably  modified over  t h a t  d i s t a n c e  po in t .  
T h e i r  i n f luence  c o n t r i b u t e s  mildly to  per iods '  o f  cloudy or 
stormy w i n t e r  weather. A i r  p o l l u t i o n  is n o t  a major problem 
i n  t h e  area as a whole, however, t h e  Boise r eg ion  expe r i -  
ences  i n t e r m i t t e n t  temperature inve r s ions  which e f f e c t i v e l y  
t r a p  p a r t i c u l a t e s  and g a s s e s  a t  l o w  l e v e l s ,  t h u s  c r e a t i n g  
s t a g n a n t  a i r  masses. The Metropol i tan Boise I n t r a s t a t e  
Region ( i n c l u d i n g  B o i  , Nampa, and C a l d w e l l )  v i o l a t e s  
secondary a i r  q u a l i t y  s t a n d a r d s  f o r  p a r t i c u l a t e  matter (U.S. 
EPA,  1972) . Sources are f u e l  combust ion and I i n d u s t r i a l  
process losses , p r i m a r i l y  a s p h a l t  and ready-mix conc re t e  
ope ra t ions .  Add i t iona l ly ,  d u s t  from a g r i c u l t u r a l  l a n d s  
c o n t r i b u t e s  t o  t h e  p a r t i c u l a t e  load dur ing  c e r t a i n  seasons.  

The Bo  a is t h e  only  p o r t i o n  o f  Idaho to  
exper ience  s i g n i f i c a n t  emissions from a i rc raf t  or auto- 
mobiles. Reduced v i s i b i l i t y  is a consequence of  s u c h  a i r  
q u a l i t y  degrada t ion  du r ing  seve re  temperature  inve r s ions  
( A d a  Council  of Government) . 

c 

c. Land Resources 

(1 Topography 

The Boise-Weiser s tudy  area is located o n  
t h e  western border o f  t h e  s t a t e  and inc ludes  p o r t i o n s  o f  
A d a ,  Canyon, G e m ,  Paye t t e ,  and Washington coun t i e s .  The 
Boise Mountains border t h e  east  s ide of  t h e  r eg ion  w h i l e  
Oregon borders t h e  west s i d e .  The Snake River forms the  
sou the rn  boundary and t h e  Council-Cambridge s tudy  area is 
a d j a c e n t  on t h e  nor thern  border. E leva t ions  i n  A d a  County 
range from 822  m on the  v a l l e y  f l o o r  t o  1890 m on t h e  r i d g e  
crest. 

The Boise-Caldwell area is of lower e leva-  
The 

topography is g e n e r a l l y  f l a t  w i t h  t h i c k  l a k e  and stream 
sediments  interbedded w i t h  basal t  flows. The lower Boise 
and Paye t t e  River b a s i n s  are i n c l u d e d  i n  t h e  area (BLM, 
1976) . 

ion than  t h e  e a s t e r n  p o r t i o n  of t h e  Snake River P l a i n .  

( 2 )  Geolog 

Geologica l  information is p r i m a r i l y  l i m i t e d  
t o  Ada County, which is mainly composed of  t h e  Idaho 
B a t h o l i t h  and t h e  Idaho Group. The Idaho B a t h o l i t h  is of 
g r a n i t i c  o r i g i n  and is found a l o n g  t h e  s t e e p  f ace  and crest  
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he  Boise Ridge w h i l e  t h e  Idaho  Group r e p r e s e n t s  t h e  
v a l l e y  f i l l  materials, composed of g r a v e l ,  sand ,  s i l t ,  and 
c l a y  ( A d a  Counci l  o f  Governments, 1973) .  

The g e n e r a l  geology o f  t h e  area is sum- 
mar ized  as  follows. Cenozoic f l o w s  inc lude :  1) th.e Basalt 
f l o w s  of t h e  Idaho and Snake R i v e r  groups i n  t h e  Boise area; 
2 )  a l l u v i a l ,  g l a c i a l ,  and lake d e p o s i t s  i n  Canyon, P a y e t t e ,  
and G e m  c o u n t i e s ;  3 )  s ed imen ta ry  r o c k s  o f  t h e  Idaho Group, 
i n c l u d i n g  lake and stream deposits o f  t h e  Chalk H i l l s  f o r -  
mat ion  i n  upper  Canyon and lower P a y e t t e  c o u n t i e s ;  4 )  sed i -  
mentary r o c k s  associated w i t h  t h e  Columbia R i v e r  Basalt  i n  
P a y e t t e  and G e m  c o u n t i e s ;  and 5)  Columbia R i v e r  Basalt i n  
G e m ,  P a y e t t e ,  and Washington c o u n t i e s .  Mesozoic rocks 
i n c l u d e  g r a n i t e  r o c k s  of t h e  I d a h o  B a t h o l i t h  i n  Ada County 
(BLM, 1976)  . 

(3 )  Soils 

A v a i l a b l e  so i l  data f o r  t h e  e n t i r e  s t u d y  
area are i n a d e q u a t e  f o r  a precise d e s c r i p t i o n .  Soils i n  A d a  
and  Canyon c o u n t i e s  are modera te ly  t o  v e r y  deep w i t h  s i l t y  
subsoils on g e n t l e  t o  s t r o n g  slopes. The frost-free season  
r a n g e s  from 120-160 days.  Crops, i n c l u d i n g  cereals, 
potatoes, s u g a r  beets, beans ,  and hay,  r e q u i r e  i r r i g a t i o n .  
Rangeland so i l s  i n c l u d e  both c o a r s e - s i l t y  and f i n e - s i l t y  
so i l s .  P a r e n t  materials are a l l u v i u m  on t h e  terraces and 
loess on t h e  uplands .  The p r o f i l e  d e p t h  r a n g e s  from 51-152 
c m  w i t h  moderate p e r m e a b i l i t y .  The major so i l  problems 
a p p e a r  t o  be e r o s i o n ,  a l k a l i n e  c o n d i t i o n s  and d r o u g h t i n e s s .  
These are be ing  m i t i g a t e d  by r e s i d u e  management, crop 
sequenc ing ,  i r r i g a t i o n ,  and r a n g e l a n d  management and cross- 
slope o p e r a t i o n s  (BLM, 1976) .  Land i n  t h e  Weiser area is 
subhumid  g r a s s l a n d  and semiarid g r a z i n g  l a n d ;  some is 
i r r i g a t e d  . 

d. Water Resources  

(1) S u r f a c e  

surface water eatures i n  t h e  s t u d y  area 
i n c l u d e  t h e  Snake R ive r ,  P a y e t t e  R ive r ,  Weiser R ive r ,  Boise 
R ive r ,  Arrowrock and Lucky Peak r e s e r v o i r s  ( o n  t h e  middle  
fork of  t h e  Boise R i v e r ) .  S p a n g l e r  R e s e r v o i r  i n  Washington 
County,  L o w e l l  Lake i n  Canyon County, and Black Canyon 
R e s e r v o i r  on t h e  P a y e t t e  R ive r  i n  G e m  County. A d d i t i o n a l l y ,  
i r r i g a t i o n  c a n a l s  and d r a i n a g e  d i t c h e s  have been c o n s t r u c t e d  
th roughou t  p r i n c i p a l  i r r i g a t i o n  areas. 

Swan F a l l s  D a m ,  c o n s t r u c t e d  i n  1901  on  t h e  
Snake R ive r  s o u t h  of Boise, creates a slack water pool f o r  
approx ima te ly  19  km.  O the rwise ,  t h e  Snake R i v e r  is f r e e  
f lowing .  The Snake R ive r  receives p o l l u t a n t s  from agri- 
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c u l t u r a l  p r a c t i c e s ,  i n d u s t r i a l  p rocess ing  p l a n t s  ( p r i m a r i l y  
p o t a t o  and suga r  r e f i n i n g )  , u n t r e a t e d  domestic sewage, and 
i r r i g a t i o n  r e t u r n s .  Water q u a l i t y  of  t h e  r i v e r  is degraded 
by i n p u t  from t h e  Owyhee, Paye t t e ,  an Boise r i v e r s  (BLM, 
1976) . 

The B o i s e  River f lows  i n  a n  eas t  t o  west 
d i r e c t i o n  through A d a  County and d r a i n s  about  6993 km2 o f  
mountainous t e r r a i n  no r th  and east  of Ada County. S ince  t h i s  
r i v e r  r e c e i v e s  a l a r g e  p a r t  of  its water from seasonal 
runoff  and snowmelt, it is c h a r a c t e r i z e d  by high f lows i n  
s p r i n g  through e a r l y  summer and o w  flows from l a t e  summer 
through winter .  

Water q u a l i t y  data f o r  t h e  r eg ion  is sum- 
marized i n  Table B-1 ( U S G S ,  1976) .  Lake L o w e l l  nea r  
Caldwel l  is formed by two e a r t h  embankments, S torage  began 
i n  1908, wi th  t h e  c a p a c i t y  218 hm3 (cubic  hectometer) . The 
lake r e c e i v e s  water from t h e  Boise River  and local  dra inage;  
water is used p r i m a r i l  f o r  i r r i g a t i o n .  The maximum 

minimum (6.7 hm3)  w a s  observed on 

Lucky Peak Reser Boise is formed 
by an e a r t h - f i l l  dam. Water 
( c a p a c i t y  378.6 hm3) is stored f o r  f lood  irr iga- 
t i o n  of Boise v a l l e y  lands .  The maximum c o n t e n t  
(376 hm3) w a s  recorded on 6/25/55 and t h e  minimum (35.5 hm3) 
was observed 12/21/61 . 

Arrowrock Reservoi r  on t h  Boise River  is 
formed by a grav i ty - sec t ion  concrete-arch dam which was 
completed i n  1915 and raised 1.5 m i n  1937. Water ( c u r r e n t  
c a p a c i t y  353 hm3) is used f o r  i r r i g a t i o n  i n  Boise v a l l e y ;  
s i l t  d e p o s i t i o n  has  decreased t h e  s t o r a g e  c a p a c i t y  over  
t i m e .  The maximum c o n t e n t  (371 hm3) w a s  recorded 5/29/48 
and t h e  minimum occurred  d u r i n g  s e v e r a l  y e a r s  when the gates 
were open and n a t u r a l  r i v e r  f l o w  passed through the  
re se rvo  i r . 
Peak Reservoir ;  how t h e  q u a l i t y  is degraded as t h e  
r i v e r  l e a v e s  B o i s e .  The m o s t  eve re  degrada t ion  occurs 
a f t e r  t h e  water f lows by Eagle s l a n d  where t h e  combined 
e f f l u e n t  from Meridian, Nampa, a Caldwell  enter t h e  r i v e r  
a long  w i t h  wastewater r e t u r n s  from v a s t  areas o f  i r r i g a t e d  
farmland (Bureau of Reclamation, 1977) .  The major pol lu-  

u 

observed c o n t e n t  ( 2 2 1  hm Y ) w a s  recorded on 4/27/22 and t h e  

River is c l e a n  a s  i 

' t a n t s  ar  r ia ,  and sediment. 

d a t a  is l a c k i n g  for 
eve r ,  groundwater d a t a  are LJ 
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TABLE B-1 
SURFACE WATER DATA FOR THE BOISE-WEISER STUDY AREA 

(Water c h e m i s t r y  d a t a  are- for t h e  water y e a r  10 /75  - 9/76, expressed 
as mean sample va lues  and  s t a n d a r d  d e v i a t i o n  [USGS, 1 9 7 6 1 )  

S a m p l i n g  a t  a t  Lucky P e a k  2.9 km s o u t h  of near 

- 
Snake  R i v e r  Boise R i v e r  P a y e t t e  R i v e r  W e  i se r River 

S t a t i o n  Marsing, I D  Lake O u t l e t  Paye  t te Weiser 
D r a i n a g e  area (km2) -- 
Average d i s c h a r g e  -- 
E x t r e m e s  for  period -- 

I of r e c o r d  ( m 3 / s )  

h, I C o n d u c t i v i t y  478 ( 5 2 )  

p H  ( u n i t s )  8.6 (0 .23 )  
T e m p e r a t u r e  ( O C )  12 .3  ( 7 . 1  
C a  ( m g / l )  46.8 (3 .1)  
Na (mg/ l )  28 ( 5 . 6 )  
HC03 (mg/ l )  1 6 3  ( 5 7 )  
TDS (mg/l)  2 9 1  ( 3 2 )  
K (mg/l)  4.4 ( 0 . 7 )  
Mg-(mg/l) 17 .8  ( 2 . 2 )  
C& (mg/ l )  23.3 ( 4 . 9 )  . 
F (mg/ l )  -d 

SOT (mg/ l )  47.5 ( 6 . 8 )  

W 
VI 

(pmhos/cm) 

6 ,940  8 ,390  3 ,780  
85.6 m 3 / s  89.2 m3/s  33.1 m 3 / s  

1 ,010  6/14/1896 875 12/ 14/ 6 4 564 12/23/55 
(No flow when 5.1 '10/13/35 0.4 8/07/11 
gates  are closed) 

74.5 ( 8 . 5 )  131 (61 .4 )  1 1 9  ( 2 6  . O )  

7.0 (0 .14 )  8.0 (0 .57 )  7.9 ( 1 . 2 )  
9.5 ( 6 . 1 )  12 .5  ( 8 . 6 )  11.3 ( 8 . 0 )  
8.5 ( 2 . 1 )  12.6 ( 6 . 2 )  12 .4  (1.8) 
3.0 (1.3) 12.4 ( 7 . 9 )  7.0 ( 1 . 4 )  

39 ( 7 . 1 )  67 ( 3 8 . 2 )  7 5  (14 .0 )  

0.7 (0 .1 )  1 .6  (1.1) 1 . 9  ( 0 . 3 )  
1 .2  (0 .5 )  2.3 ( 1 . 6 )  4.7 ( 0 . 5 )  
0.7 ( 0 . 3 )  3.1 ( 0 . 7 )  2 .1  ( 0 . 8 )  
0.25 (0 .07 )  0.35 (0 .07)  0.10 (0 .00)  
3.8 (1.1) 7.9 ( 1 . 2 )  4 .3  ( 1 . 2 )  

49 ( 7 )  89  ( 4 2 )  97 ( 1 2 )  

c 



a v a i l a b l e  for Ada County,  where ample water is a v a i l a b l e  f o r  
domes t i c ,  i n d u s t r i a l ,  and  i r r i g a t i o n  pu rposes .  Water w i t h i n  
Ada County is p r i m a r i l y  a v a i l a b l e  from deep permeable 
s e d i m e n t s  o f  t h e  Glenns  F e r r y  Formation,  shal low a l l u v i a l  or 
stream d e p o s i t s ,  and Snake R ive r  Basalt  l a v a  flows (Ada 
C o u n c i l  of Governments) . The Glenns F e r r y  Formation 
p r o v i d e s  t h e  deep a q u i f e r  w i t h  b o t h  c l a y  a n d  sand  s t ra ta .  
C l a y  .beds produce  0.32 - 1.6-  Ips  ( l i t e r  per second)  w h i l e  
s a n d  and g r a v e l  beds produce u p  t o  1 0 2  Ips. Well y i e l d s  
f rom s h a l l o w  a l l u v i a l  or stream terrace deposits r ange  from 
32 t o  64 Ips.  The Snake R ive r  basalt  f o r m a t i o n  is 
r e s p o n s i b l e  o n l y  f o r  s h a l l o w ,  domestic water resources. A d a  
County groundwaters  are main ly  calcium-magnesium b i c a r b o n a t e  
type .  To.tal d i s s o l v e d  so l ids  (TDS) , however, o f t e n  exceed  
t h e  U.S.P.H.S.  d r i n k i n g  water s t a n d a r d  o f  200 mg/l. Water 
q u a l i t y  problems are associated w i t h  e x c e s s i v e  ha rdness ,  
d i s s o l v e d  i r o n ,  and magnesium l e v e l s .  

The Boise Rive r  V a l l e y  h a s  w e l l s  t h a t  are 
u t i l i  main ly  for domestic pu rposes .  Of 60 major wells 
moni tored  by CH2M H i l l ,  1 5  p e r c e n t  were contaminated  by 
c o l i f o r m  bacteria, gram n e g a t i v e ,  n o n s p o r u l a t i n g ,  rod-shaped 
bacteria t h a t  are n a t u r a l  f l o r a  t o  t h e  g a s t r o - i n t e s t i n a l  
t r a c t  o f  warm-blooded an ima l s .  

The Boise F ron t  is t h e  major deep ground- 
water r e c h a r g e  sys t em for  t h e  area, w h i l e  i r r i g a t i o n  seepage  
and  s u r f a c e  water seepage  and p r e c i p i t a t i o n  r e c h a r g e  t h e  
s h a l l o w  aquifers . 

able i n f o r m a t i o n  i n d i c a t e s  t h a t  a 
d e c l i n e  i n  groundwater  e v e l s  is n o t  o c c u r r i n g  and t h a t  
r e c h a r g e  is b a l a n c i n g - w a t e r  removal from t h e  a q u i f e r .  

The Weiser R i v e r  b a s i n  d r a i n s  approx ima te iy  
4100 km2. The principal use of water is for irrigation, 

, s u r f a c e  waters meet ing  t h e  bu lk  o f  t he  demand. 

b.’ 

water is s u p p l i e d  by two main ~ a q u i f e r s :  
basa l t  of t h e  Columbia R i v e r  Basal t  Group 
o v e r l y i n g  T e r t i a r y  and Qua t e r n a r y  sed iment  
I n d i v i d u a l  wells and s p r i n g s  supp ly  domestic and stock 
s u p p l  ies . Munic ipa l  water for. t h e  towns of Counc i l ,  
Cambridge, and Midvale are d e r i v e d  from seven  wells open t o  
t h e  Columbia R i v e r  Basalt Group.  Weiser o b t a i n s  i ts  water 
from three wells open t o  t h e  sedimentary-rock a q u i f e r  
(Young, Harenberg,  and  S e i t z ,  1977)  . 

Groundwater i n  t h e  Weiser Rive r  b a s i n  is 
r e c h a r g e d  mainly froin p r e c i p i t a t i o n  f a l l i n g  w i t h i n  t h e  

The basal t  a q u i f e r s  are r e c h a r g e d  v i a  p r e c i p i t a t i o n  
o n  t h e  s u r r o u n d i n g  up lands  and mounta ins ,  w i t h  snowmelt t h e  
g r e a t e s t  c o n t r i b u t o r .  The sed imen ta ry  rock a q u i f e r s  are 
r e c h a r g e d  p r i m a r i l y  d u r i n g  snowmelt runof f  and t h e  irr iga- W 
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t i o n  season, w i t h  water i n f i l t r a t i o n  from streams, c a n a l s ,  
d i t c h e s ,  and i r r i g a t e d  f i e l d s .  Water l e v e l s  i n  t h e  va r ious  
a q u i f e r s  vary w i t h  snowmelt condi t ions .  

Groundwater s u p p l i e s  are a f f e c t e d  by t h e  
t h e r m a l  waters known to  occur i n  t he  region.  Wells i n  t h e  
Midvale area d i scha rge  water i n  t h e  28OC range. Municipal 
wells a t  Weiser, which draw water from t h e  sha l lower  sedi-  
mentary rocks, have TDS concen t r a t ions  i n  t h e  393-514 mg/l 
range,  cons iderably  harder than  from t h e  deeper  basa l t  
aqu i f e r .  

2. N a t u r a l  Environment 

a .  Flora 

Spec ies  expected to  occur i n  t h e  v a l l e y s  of  
Paye t t e ,  Gem, Washington, and upper Can: on c o u n t i e s  inc lude  
those  t h a t  are found i n  t h e  Paye t t e  Forest. Examples are 
ponderosa p ine ,  bluebunch wheatgrass,  Idaho fescue ,  b i g  
sage ,  and western yarrow. 

Adjacent t o  the  Snake River l i es  a s a l t  desert 
s h r u b  p l a n t  community which boasts common s t a n d s  o f  w h i t e  
sage  or w i n t e r f a t  ( E u r o t i a  l a n a t a )  8 once common throughout 
t h e  intermountain area. The sagebrush-grassland community 
found throughout Ada and Canyon c o u n t i e s  h a s  s p e c i e s  s u c h  as  
b i g  Sagebrush, l o w  sagebrush (Artemesia a rbuscu la )  I 
bluebunch wheatgrass Idaho fescue ,  Ind ian  r i c e g r a s s  
(Oryzopsis  hymenoides) and c h e a t g r a s s  brome (Bromus  
tectorum). Repeated f i r e s ,  overg.razing, and a g r i c u l t u r a l  
convers ion  has  altered t h i s  once d i v e r s e  and abundant p l a n t  
cover  t o  l i t t l e  more t h a n  a sageb.rush and/or annual  g r a s s  
community. 

A f o r e s t  community is found a long  t h e  
n o r t h e a s t e r n  border o f  A d a  County, comprised of yel low p ine  
(P inus  ponderosa) and Douglas f i r  (Pseudotsuga m e n z i e s i i )  
w i t h  a n  associated s h u r b  understory.  

b. Fauna 

Animal s p e c i e s  which i n h a b i t  t h e  s tudy  r eg ion  

(1) M a m m a l s  

inc lude  : 

Large m a m m a l s  are l i m i t e d  by cover ,  forage ,  
and water a v a i l a b i l i t y .  L i m i t e d  numbers of mule deer are 
found a long  t h e  Snake River Canyon w i t h  a few migrants  from 
t h e  Boise dra inage  bas in .  Predator s p e c i e s  inc lude  t h e  
coyote ,  bobcat (Lynx r u f u s )  , Skunk, and short-tailed weasel 
( M u s t e l a  erminea) . Rodents include t h e  yel low-bel l ied mar- 

W 
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m o t  ( Marmo t a  skrat ,  Townsend's ground 
and Columbian ground 

B i r d s  associated w i t h  t h e  area t o t a l  110 
species, i n c l u d i n g  40  waterfowl or a q u a t i c  species, 4 up land  
game b i rds ,  22 raptors, and 4 4  other smaller species ( A d a  
C o u n c i l  of Governments,  No. 9) . he b i r d s  of p r e y  are 
d i s c u s s e d  i n  t h e  Bruneau-Grand V i e w  e c t i o n  of t h i s  report. 
G a m e  species i n c l u d e  p h e a s a n t  ( P h a s i a n u s  c o l c h i c u s ) ,  r u f f e d  
g r o u s e ,  c h u k e r  (Alectaris g r a e c a )  , Hungar ian  partridge 
( P e r d i x  p e r d i x )  , and q u a i l  ( O r e o r t y x  p i c t u s )  . Duck species 
i n c l u d e  mallard (Anas p l a t y r h y n c h o s ) ,  p i n t a i l  (Anas a c u t a ) ,  
b l u e  wing teal  (Anas d i sco r s ) ,  ruddy (Oxyrua j a m a i c e n s i s )  

mon teal  (Anas cyanop 

( 3 )  Reptiles/Amph 

R e p t  i le s/amph i a n s  o c c u r  i ocky canyons  
and  desert lowlands  where t h e  p r e y  base i od. Repre- 
s e n t a t i v e  species leopard l i z a  (Cortaphytas 
is1 i z e n i i  ) , western unk (Eumeces s k i l t o n i a n u s )  8 Great 
s i n  gopher  s n a k e  s melano leucus )  , and w e s t e r n  
t t l e s n a k e .  

c. A q u a t i c s  

r i b u t a r i e s  are sediment - laden  
from ground d i s t u r b a n c e s  and c o n t r i b u t e  t o  a n  e x c e s s i v e  
s e d i m e n t  load i n  t h e  Boise R i v e r  which  a d v e r s e l y  impacts the  
e c o s y s t e m  and has e l i m i n a t e d  t h e  f isher ies  i n  some p o r t i o n s .  
The o n l y  t r o u t  h a b i t a t  is between Barber Dam t o  Middle ton ,  a 
d i s t a n c e  o f  35 km. The 13  km l e n g t h  of t h e  Boise R i v e r  be- 
tween  Di scove ry  State  Park and Barber Dam is s e v e r e l y  s i l t ed  
and  does n o t  s u p p o r t  i s h  co ' t y .  F i s h  species i n  t h e  
r i v e r  i n c l u d e  Rocky u n t a i n  tef i s h  (Coregonus sp. ) , 
s u c k e r s  ( f a m i  carp (Cypr inus  carpio) ,  
s c u l p i n  ( C o t t u s  (Notropis s p  . ) , 
( P t y c h o c h e i  l u s  Gamefish and er  tebra te 
p o p u l a t i o n s  a acted by t h e  -7- 

or i n s p e c t i o n  pu rposes .  T h i s  
a 1:l r a t i o  sewage e f f l u e n t :  r i v e r  water below 

t h e  Boise sewage t r e a t m e n t  p l a n t ,  w i t h  res idua l  c h l o r i n e  a t  
l e v e l s  t o x i c  t o  t r o u t  and w h i t e f i s h .  A d d i t i o n a l l y  i n s e c t  
l a r v a e  are wiped o u t  w i t h  t h e  .d ras t ic  f l o w  decrease and 
e x c e s s i v e  s i l t a t i o n .  I t  is f e l t  t h a t  t h e  t r o u t  f i s h e r y  
c o u l d  be reestablished i n  t h e  Boise R i v e r  i n  both Ada and 
Canyon c o u n t i e s .  ( A  second  t u n n e l  has been  a u t h o r i z e d  by 
Congres s  and  is e x p e c t e d  to  be under  c o n s t r u c t i o n  w i t h i n  t h e  
n e x t  t w o  y e a r s .  T h i s  w i l l  e l i m i n a t e  t h e  a n n u a l  shutdown of 
Lucky Peak f l o w s . )  

-355- 



Hea l thy  f i s h  p o p u l a t i o n s  are found i n  t h e  Snake 

( I c a t l u r u s  p u n c t a t u s ) ,  largemouth bass ( M i c r o p t e r u s  
salmoides), smallmouth bass (M. dolomieu) ,  and c r a p p i e  
(Poxomis sp.) .  

R i v e r  below Swan F a l l s  Dam, i n c l u d i n g  c h a n n e l  c a t f i s h  GI 

The Weiser R i v e r  s u p p o r t s  a t r o u t  f i shery  w i t h  
supp lemen ta l  s t o c k i n g  from t h e  Idaho Department o f  F i s h  and 
Game.  G a m e  species i n c l u d e  brook t r o u t ,  rainbow t r o u t ,  
c u t t h r o a t  t r o u t ,  and Dol ly  Varden. A d d i t i o n a l l y ,  nongame 
species are also i n  t h e  Weiser R ive r .  

3. C u l t u r a l  Environment 

a .  Land Use 

Land ownersh ip  and u s e  i n  t h e  f i v e  c o u n t i e s  
w i t h i n  t h e  Boise-Weiser s t u d y  area are l i s ted  i n  table B-2. 

TABLE E-2 
LAND OWNERSHI D USE I N  BOISE-WISER AREA 

Ada Canyon Payette Gem Washington 

% Federal Land 46.2 4.3 25.9 37 09 37.0 
% State Land 6.7 0 -6 3.5 6.6 6 08 
% Private Land 45 09 94 09 69.8 55 .O 55 09 

% Urban or 
T o t a l  Land (ha) 270,223 149,784 104,095 143,827 378,773 

% Agricultural 25 -6 a4.4 33.7 18 05 13 .a 
built- up 4 05 2 09 1 .1  0 05 0 -4 

% Rangeland 69 - 0  7 07 64 00 66 a3 74 06 
% Forest 0 -3  3 -0  0 00 13 09 9 09 
% Water 0.6 2.0 1.2 0 -8 1.3 

b. Socioeconomics and Demography 

The s t u d y  area is v a r i e d  and d i v e r s e  i n  t h a t  it 
i n c l u d e s  t h e  d e n s e s t  coun ty  (Ada) i n  t h e  s ta te  as w e l l  a s  
s p a r s e l y  p o p u l a t e d  c o u n t i e s  (Washington and G e m )  The so- 
c ioeconomic  data  f o r  t h e  area are summarized i n  table B-3. 

Employment data are summarized i n  table B-4. 
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Ld TABLE B-4 
1975 EMPLOYMENT DATA FOR THE BOISE-WEISER AREA 

Washing- 
Ada Canyon Payette Gem ton 

% of Females in Labor 44.4 41.2 38.9 29.1 34.1 
Force (1970) 

Total Employment 68,744 31,464 4,431 3,352 
Farm Proprietors 1,664 2,619 734 59 8 

Federal Civilian Employ- 3,208 19 1 38 59 50 

State and Local Employment 10,866 3,480 63 1 510 50 1 
Manufacturing Employment 6,014 6,250 597 733 38 2 

Nonfarm Proprietors 5,481 2,853 667 37 0 455 

ment 

Trade Employment 16,143 5,581 536 498 574 
Services Employment 11,062 4,563 319 377 190 
Construction Employment 5 , 089 1,035 132 30 95 
Farm Ehployment 511 2,581 390 644 339 

c. Archaeological and  Historical 

The Oregon T r a i l  passes t h r o u g h  Ada and Canyon 
c o u n t i e s ;  a d d i t i o n a l l y  t h e  K e l t o n  Road is located i n  t h e  
n o r t h e a s t  c o r n e r  of A d a  County. The s i t e  o f  t h e  1834 Fort 
Boise is located i n  n o r t h w e s t e r n  Canyon County. Archaeo- 
logical  s u r v e y s  i n  I d a h o  are l i m i t e d ;  however, it is f e l t  
t h a t  t h e  w e s t e r n  Snake R i v e r  P l a i n  has  t h e  p o t e n t i a l  t o  
y i e l d  data of major s c i e n t i f i c  s i g n i f i c a n c e  (BLM, 1 9 7 6 ) .  It  
is h y p o t h e s i z e d  t h a t  t h e  w e s t e r n  Snake P l a i n  c o n t a i n e d  
e x t e n s i v e  c u l t u r a l  d i v e r s i t y  d u r i n g  t h e  l a te  p r e h i s t o r i c  and 
ear ly  h i s t o r i c  periods. The v a l l e y s  o f  t h e  Boise, Payet te ,  
and  Weiser r i v e r s  were i m p o r t a n t  g rounds  f o r  s e v e r a l  
d i s t i n c t  I n d i a n  g r o u p s ,  i n c l u d i n g  t h e  N o r t h e r n  P a i u t e ,  Nez 
Perce, Cayuse,  Shoshoni ,  and Bannock tribes. 

d. A e s t h e t i c  Va lues  

The s e v e r a l  l a r g e  r i v e r s  and mounta inous  r e g i o n s  
i n  t h e  s t u d y  area are u t i l i z e d  e x t e n s i v e l y  for  r e c r e a t i o n a l  
p u r p o s e s ,  State  p a r k s  i n c l u d e  Di scove ry  and  Lucky Peak i n  
Ada County,  Black Canyon i n  G e m  County,  O n t a r i o  i n  Payet te  
County,  and Mann Creek i n  Washington County. S e v e r a l  of 
these p a r k s  o f f e r  camping s e r v i c e s  and are t h e r e f o r e  a 
v a l u a b l e  r e s o u r c e .  I n  g e n e r a l ,  aesthetic resources i n  t h e  
area r e q u i r e  p r e s e r v a t i o n ,  s i n c e  Idaho boasts some of t h e  
most p r i s t i n e  areas l e f t  i n  t h e  c o u n t r y .  The B i r d s  o f  Prey 
N a t u r a l  Area l i e s  a l o n g  t h e  Snake R i v e r  on  t h e  s o u t h e r n  
border o f  Ada County. For  de ta i l s  see t h e  Bruneau-Grand 
V i e w  s e c t i o n  o f  t h i s  report. 
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C. BRUNEAU-GRAND VIEW 

hi 1. P h y s i c a l  Environment 

a. C l i m a t e  

The climat yhee County is mode 
O°C i n  J anua ry  t o  27oC i n  J u l y .  Extremes of -33 t o  

V i e w .  R a i n f a l l  ave rages  
20 t o  25 c m  p nake River ,  w i t h  May and 
June  t h e  h e a v i e s t  a t i o n  months. R e l a t i v e  humidi ty  
is  characteris t i ca  h moderate winds f r equen t .  
The growing se approximates  140 days.  

are from the  west- 
no r thwes t  and i v e r  and Snake River  

km/hr w i t h  i n f r e q u e n t  
q u a l i t y  is cons idered  very  

good, w i t h  a g r i c u l t u r e  t h e  main c o n t r i b u t o  to p a r t i c u l a t e  
matter. Range fires a c o n t r i b u t e  smok and a s h  t o  t h e  

load d u r i n g  dry season;  however, a i r  pol lu-  
whole is m 1. Concent ra t ion  l e v e l s  of CO, 

d hydrocarbons are unknown b u t  are thought  to  be 
l o w  s i n c e  no major p o i n t  s o u r c e s  e x i s t  i n  t h e  s t u d y  area. 

c. Land Resource 

i e w  area l i e s  i n  t he  

Snake River  v a l l e y  
ranging  i n  a l t i  

and P l e i s t o c e n e  age. The mountainous r e g i o n  is composed of 
g r a n i t e  core o v e r l a i n  by younger igneous and sedimentary 
rocks. Minera l ized  r h y o l i t i c  core, o v e r l a i n  by a s imi la r  
sequence of rocks, c h a r a c t e r i z e s  t h e  r o l l i n g  upland areas. 
F o o t h i l l  and lowland areas c o n s i s t  of poor ly  c o n s o l i d a t e d  
sed imentary  format ions  i n t e r s p e r s e d  w i t h  basal t ic  lava .  b 

-359- 



C. Brudeau-Grandview Study Area 

I 
w 
b\ 
0 
I 

c. 



(3)  Soi ls  

The soils i n  t h e  area of t h e  Bruneau KGRA 
(known geothermal resource area) are- a r i l y  developing i n  
mixed al luvium and l a c u s t r i n e  sedime on stream bottoms, 
a l l u v i a l  f a n s  and terrace escarpments. These so i l s  are 
deep,  w i t h  f e w  areas t h a t  are shallow. Surface t e x t u r e s  are 
dominated by si l t loam and loam wi th  minor areas o f  f i n e  
sandy loam, cobbly sandy loam, and s i l t y  c l a y  loam. The 
-'soils of t h e  area are nea r ly  l e v e l  t o  g e n t l y  s lop ing ,  w i t h  
f e w  s t e e p  s lopes .  Mean so i l  temperature is approximately 
9-ll°C w i t h  t h e  r o s t - f r e e  per iod  g r e a t  than 120 days  

hJ 

(BLM, 1977) 

d. Water R e s 0  

' (1) 

area l i e s  p r i m a r i l y  i n  t he  
Bruneau River  dra inage  bas in  which rises i n  Nevada's 
J a r b i d g e  Mountains and f lows i n  a n o r t h e r l y  direct ion to  t h e  
Snake River  i n  Idaho. The main water sources f o r  a g r i -  
c u l t u r a l  purposes  are groundwater and water taken  from t h e  
Snake R i v e r  and C . J .  S t r i k e  Reservoir .  Add i t iona l ly ,  i n t e r -  
m i t t e n t  feeder streams are used for  i r r i g a t i o n  and ag r i -  
c u l t u r a l  purposes. The Snake River comprises t h e  e n t i r e  

- n o r t h e r n  border of t h e  Bruneau-Grand V i e w  s tudy  area. The 
Bruneau River  d ra inag  above Hot Spr ing ,  Idaho, 
measures approximately 2 w i t h  a mean a l t i t u d  
1710 m. 

e r  gaging s ta t ion  near  H o t  
S r i n g  y i e l d s  an  average d ischarge  over  38 y e a r s  of 11.3 

1910, r e s p e c t i v e l y .  Water q u a l i t y  for 1975-1976 sampling 
season are as follows: 1) mean c o n d u c t i v i t y  1 9 8  pmhos/cm 
( s t a n d a r d  - d e v i a t i o n  1s.d.J = 9 7 ) ;  2 )  mean pH 7.5 (sed.- = 
1 .3 ) ;  3 )  mean hardness  45 mg/l; 4 )  mean d i s s o l v e d  so l ids  1 2 1  
mg/l (average of 2 sampling p e r i o d s  o n l y ) ;  and S ) - a l k a l i n i t y  
64  mg/l- C a C 0 3 .  The Bruneau River is under c o n s i d e r a t i o n  by 
Congress f o r  a d d i t i o n  t o  t h e  Nat iona l  Wild and Scenic Rivers  

reated to  a u re  a h e r i t a g e  of  p r o t e c t e d  waterways. 

nake River  gaging s t a t ion  l o c a t e d  near 
Murphy i n  the  northwestern p o r t i o n  of t he  s tudy  reg ion  
y i e l d e d  a n  average d i scha rge  ove r  63  y e a r s  o f  314.4 m 3 / s  
w i t h  extremes of  110  m3/s  and 1340 m 3 / s  recorded for 1949 
and 1918, r e s p e c t i v e l y .  Mean water q u a l i t y  data f o r  t h e  
1975-1976 sampling sea re a s  follows: 1) conduc t iv i ty  
460 @mhos/cm ( s e d .  = ) pH 6.4 (one sample o n l y ) ;  3)  
hardness  175 mg/l ( 2  o n l y ) ;  4 )  d i s s o l v e d  so l id s  2 8 1  
mg/l (2 samples o n l y ) ;  5 )  a l k a l i n i t y  161  mg/l CaC03 (2 
samples on ly ) .  

m s /s w i t h  extremes of 0.71 m3/s and 184  m 3 / s  fo r  1964 and 

dd 
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( 2 )  Groundwater 

Groundwater resources i n  t h e  Murphy area LJ 
have n o t  been developed on a major scale, while  both shal low 
and deep  a q u i f e r s  have been developed i n  t h e  Grand V i e w  
area. However, t h e  major development has occurred i n  t h e  
Bruneau r eg ion  where t h e  deep a q u i f e r  has  been e x t e n s i v e l y  
developed by i r r i g a t i o n  wells. 

The source of  groundwater i n  t h e  Murphy 
area is thought to be p r e c i p i t a t i o n  on t h e  Owyhee Mountains, 
w i t h  local p r e c i p i t a t i o n  making on ly  a small c o n t r i b u t i o n  t o  
groundwater recharge.  Aqui fers  i n  t he  Murphy area inc lude  
t h e  Po i son  Creek Formation, Banbury Basa l t ,  Glenns Fer ry  
Formation, and Bruneau Basalt. Water l e v e l  d e c l i n e  or w e l l  
i n t e r f e r e n c e  have n o t  been r epor t ed  i n  t h e  area. The t e m -  
p e r a t u r e  o f  t h e  groundwater ranges from 21 t o  32OC. Water 
q u a l i t y  ranges from poor from t h e  sediments  to good from 
basa l t  ( R a l s t o n  and Chapman, 1969) .  

The groundwater resources i n  t h e  Grand V i e w  
area have been developed f o r  both domestic and i r r i g a t i o n  
usage. The three a q u i f e r  systems of importance i n  the area 
are: 1) a h o t  a r t e s i a n .  system i n  t h e  T e r t i a r y  S i l ic ic  
Volcanics;  2 )  a warm a r t e s i a n  system i n  the  sediments  of t h e  
Idaho Formation; and 3)  a cold water table system i n  t h e  
al luvium and upper p o r t i o n  o f  t h e  Idaho Formation. The 
source of  groundwater t o  t h e  deep a q u i f e r s  is p r i m a r i l y  
Owyhee Mountains p r e c i p i t a t i o n  while some water i s  recharged 
from streams flowing over  f r a c t u r e d  ou tc rops  of t h e  Banbury 
Basalt .  Recharge t o  t h e  shallow a q u i f e r  is d i r e c t l y  from 
p r e c i p i t a t i o n ,  c a n a l  seepage, and sewage and i r r i g a t i o n  
e f f l u e n t  (Ra l s ton  and Chapman, 1969) .  Wells i n  t h e  Grand 
V i e w  area inc lude  shal low domestic, i r r i g a t i o n ,  and unused 
flowing wells. Shallow domestic wells a long  t h e  Snake River 
are c h a r a c t e r i s t i c a l l y  less than 1 5  m deep. I t  is thought 
t h a t  some of these w e l l s  located near Grand V i e w  may 
exper ience  degrada t ion  of  water q u a l i t y  due  t o  sewage 
d i s p o s a l  methods. I r r i g a t i o n  well depth  v a r i e s  from 30 to  
1097 m ,  w i t h  50 p e r c e n t  of t h e  w e l l s  p e n e t r a t i n g  t h e  h o t  (52 
t o  66OC) ar tes ian groundwater system. Unused flowing w e l l s  
range i n  temperature  from 27 t o  38OC. Decl ines  i n  water 
l e v e l s  i n  wells of less  than 152 m have been reported, ind i -  
c a t i n g  t h a t  groundwater recharge is n o t  keeping pace w i t h  
consumption of t h e  resource. Water q u a l i t y  i n  t h e  area 
v a r i e s ,  wi th  TDS ( t o t a l  d i s so lved  so l id s )  c o n t e n t  ranging 
from 190-334 mg/l. 

The source of groundwater i n  t h e  Bruneau 
area is  thought to  be recharge from t h e  Owyhee Mountains and 
Owyhee Uplif  t. The geologic  formations important  as 
a q u i f e r s  include:  1) T e r t i a r y  S i l i c i c  Volcanics; 2 )  Banbury 
Basalt ;  and 3 )  t h e  Glenns Fe r ry  Formation. I r r i g a t i o n  w e l l  
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dep ths  vary from 213 t o  640 m and e x h i b i t  d i scha rges  from 6 
t o  158 .ips. D o m e s t i  152 m wi th  
t h e i r  prime water s o u  rmation. Annual 
water l e v e l  decline 
p r e s e n t  i n  L i t t l e  V a  
d i s s o l v e d  so l ids  for 
The thermal  ground 

e Bruneau- 

w i t h  a p o r t i o n  being heated a t  g r e a t  depths .  Due t o  t h i s  
t h e r m a l  e f f e c t ,  h igher  ormal s a l i n i t i e s  render  t h e  
water onLy f a i r  f o r  irr purposes.  Soi ls  i n  the  area 

be f i n e  grained;  t h u s  l each ing  of s a l t s  from t h e  

2.  N a t u r a l  Environment 

a .  Flora 

streamside; 
g r a s s ;  4 )  a 
I t  ,is f e l t  
g r a s s  ecosystems, less product ive  
annual  g r a s  
dominated by 
unders tory  of 
s p e c i e s  i n c  
b r u s h  s q u i r r e l t a i l  ( S i t a n i o n  sp . )  and San 
(Poa secunda) .  The shadsca le-grass  ecosystem is dominated 
by shadscale ( A t r i p l e x  c o n f e r t i f o l i a )  w i th  a n  unders tory  of 
c h e a t g r a s s .  The a n n u a l  g r a s s  system e x i s t s  as  a func t ion  of 
f i r e - a l t e r e d  shrub-grass  ecosystems. C h a r a c t e r i s t i c  s p e c i e s  

t i s s i m u m ) .  . C r  
n in t roduced  

Ribes  g r o s s u l  
a d i c a n s ) ,  e l d  

f w i l d l i f e  i n h a  he area, 
nan t s ,  l a r g e  p r e d a t o r s ,  song b i r  r a p t o r s ,  

r e p t i l e s ,  and waterfowl and upland game b i r d s .  Mammal spe- 
cies inc lude  ( b u t  are no t  l i m i t e d  to) t h e  mule  deer, 
pronghorn an te lope  (Ant i locarpa  americana) ,  yellow be l l ied  
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marmot, coyo tes ,  bobcats, jackrabbi ts  (Lepus townsend i i ) ,  P" 

ground s q u i r r e l s ,  and m i c e  (Perognathus sp., Reithrodontomys LJ sp., and Peromyscus sp.) . Numerous passeritormes are found 
i n  t h e  area. Raptors inc lude  ( b u t  are n o t  l i m i t e d  to )  t h e  
bald e a g l e ,  golden e a g l e ,  prair ie  f a l c o n  (Falco mexicanus) ,  
red-tailed hawk ( B u t e o  j a m a i c e n s i s ) ,  and great horned owl 
(Buteo v i r g i n i a n u s ) .  Waterfowl inc lude  Canadian geese  
(Bran ta  canadens i s )  and Mallard ducksb Represen ta t ive  game 
species are chukars ,  Hungarian p a r t r i d g e ,  and pheasant .  
Rept i les  inc lude  numerous snakes ,  f r o g s ,  and l i z a r d s ;  
r a t t l e s n a k e s  are ve ry  common. 

L i t t l e  is known of energy  f low through t h e  food 
w e b ;  however, t h e  d i v e r s i t y  and abundance of p l a n t  and ani-  
m a l  species i n d i c a t e  a complex, rather stable ecosystem w i t h  
a l l  major e c o l o g i c a l  compartments w e l l  r ep resen ted .  

c. Aquat ics  

Abundant p l a n t  and animal  species occur  w i t h i n  
streams of t h e  s t u d y  area. Trou t  and w h i t e f i s h  are found i n  
t h e  Bruneau River .  A d d i t i o n a l l y ,  area streams suppor t  w a r m  
w a t e r  f i s h  p o p u l a t i o n s ,  of which largemouth bass, b l u e g i l l  
( L e p o m i s  macrochirus) , yel low perch  (Perca f l a v e s c e n s )  and 
channel  c a t f i s h  are r e p r e s e n t a t i v e .  I n s e c t  species inc lude  
c a d d i s f l i e s  ( T r i c h o p t e r a ) ,  m a y f l i e s  (Ephemeroptera) ,  s t o n e  
f l i e s  (Plecoptera), and s n a i l s  ( s c i e n t i f i c  t a x a  n o t  known) . 
Aquatic  f lora are abundant ,  i nc lud ing  s e v e r a l  a l g a l  species, 
c a t t a i l  (Typha sp.) , duckweed (Lemna sp.) , and spike r u s h  
(Eleocharis sp.) .  

3. C u l t u r a l  Environment 

a. Land U s e  

The l a n d  i n  t h e  area is owned p r i m a r i l y  by t h e  
Bureau of Land Management (BLM) which a d m i n i s t e r s  77 p e r c e n t  
of Owyhee County 's  1,975,256 ha, 7 p e r c e n t '  is s t a t e  owned, 
and 1 6  p e r c e n t  is owned p r i v a t e l y .  I r r - iga ted  land  i n  t h e  
area is very  l i m i t e d  (approximately 18,650 ha)  and is adja- 
c e n t  to  t h e  Snake River ,  Bruneau River ,  o r  L i t t l e  Va l l ey  
Creek w i t h  t h e  major crops being potatoes, a l f a l f a ,  s u g a r  
beets, corn ,  and small g r a i n s .  L i t t l e  arable l and  e x i s t s  i n  
t he  Bruneau-Grand V i e w  area and is found o n l y  a long  t h e  
Snake River ,  L i t t l e  Va l l ey  Creek, and Bruneau River .  
Approximately 37,300 ha eas t  and west of Bruneau have been 
i d e n t i f i e d  as  a proposed area f o r  new i r r i g a t i o n  development 
between 1974 and 2020 (BLM, 1976) .  Ninety- three p o i n t  f i v e  
p e r c e n t  o f  Owyhee County is u t i l i z e d  for rangeland ,  2.1 per- 
c e n t  is forest l and ,  and 3.9 p e r c e n t  is a g r i c u l t u r a l  land.  
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b. Socioeconomics and Demography 

Owyhee County, w i th  7900 persons  i n  1976, 
comprises less than  one p e r c e n t  o f  t h e  s t a t e ' s  to ta l  
popula t ion .  Both t h e  b i r t h  and f e r t i l i t y  rates exceed t h o s e  
for  t h e  s ta te  and na t ion .  n 1976, 5.5 p e r c e n t  of t h e  labor 
f o r c e  was unemployed. Employment data report t h a t  2,512 
people were employed i n  1975. The g r e a t e s t  number of people 
are employed as  farm labor, fol lowed by s ta te  and local 
government, trade, and s e r v i c e s .  Median fami ly  income i n  
1976 w a s  $7,875. A total  o f  235 c r i m i n a l  o f f e n s e s  w a s  
reported f o r  1976, 74 p e r c e n t  of which were a t t r i b u t a b l e  t o  
l a rceny .  S u i c i d e  rates were q u i t e  h igh  i n  1975: 165 p e r c e n t  
o f  t h e  s ta te  rate. Marriage and d i v o r c e  rates are both  l o w ,  
o n l y  37 p e r c e n t  and 19 p e r c e n t  of  s ta te  va lues ,  
r e s p e c t i v e l y  . 

6.' 

I 

nd Historical 

1 runs  through t h e  s t u d y  area 
s o u t h  of t h e  Snake River ,  wi th  wagon wheel r u t s  still  ev i -  
d e n t  i n  many areas. S i l v e r  mining . i n  t h e  1860's  i n  Owyhee 
County was r e s p o n s i b l e  f o r  t h e  f i r s t  l a r g e - s c a l e  permanent 
s e t t l e m e n t  i n  t h e  s ta te ,  wi th  farming,  banking, and commerce 
responding t o  t h e  popu la t ion  growth (BLM, 1976) .  

d. A e s t h e t i c  Values  

The C.J. S t r i k e  Rec rea t ion  Area l i es  w i t h i n  t h e  
s t u d y  reg ion;  however, no wi lde rness  or R a r e  I1 r e g i o n s  have 
been des igna ted .  The Bruneau Dunes State Park is also 
located w i t h i n  t h e  s tudy  area and is used f o r  r e c r e a t i o n a l  
purposes .  

A s i g n i f i c a n t  f e a t u r e  i n  t h e  s t u d y  area is t h e  
Snake River  B i r d s  o f  Prey N a t u r a l  A r e a  (BPNA) ,  e s t a b l i s h e d  
by t h e  S e c r e t a r y  of t h e  I n t e r i o r  i n  1971 t o  protect e a g l e s ,  

The BPNA hawks, owls, f a l c o n s ,  v u l t u r e s ,  and ospreys. 
encompasses 12,546 ha,  10,522 ha of which is f e d e r a l l y  
owned. The e x c e l l e n t  raptor h a b i t a t  is provided by t h e  
rugged '  r i v e r  canyon and is u t i l i z e d  as a r e c r e a t i o n a l  
r e s o u r c e  by l a r g e  numbers of v i s i t o r s .  For t h e  14 species 
.of raptors s i g h t e d  a t  t h e  A, t h e  BLM protects v i t a l  
h a b i t a t  and n e s t i n g  grounds.  

D. MOUNTAIN HOME 

1. P h y s i c a l  Environment 

a. C l i m a t e  

Mountain H o m e  is located i n  E l m o r e  County i n  
southwes tern  Idaho  i n  a semiarid r e g i o n  c h a r a c t e r i z e d  b y  h o t  SI 
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summers and cool win te r s .  The average annual  temperature  is 
approximately l O O C  wi th  t h e  mean annual  p r e c i p i t a t i o n  esti-  
mated as 2 4  cm.  Extreme recorded temperatures are -37 and 
4 3oc * 

u 
I 

P r e v a i l i n g  wind c u r r e n t s  are from t h e  northwest ,  
r sou theas t .  Wind speeds average less than 9.6 km/hr 

(k i lome te r  p e r  h o u r )  39 percen t  of time and 11-24 km/hr 4 1  
p e r c e n t  of t h e  t i m e  (Longyear and others,  
q u a l i t y  is cons idered  very good, with 
par t iculates  c o n t r i b u t i n g  to  t h e  ambien 
c e r t a i n  seasons.  N o  s i g n i f i c a n t  p o i n t  rces e x i s t  for  
NO,, SO, hydrocarbons or CO; thus.  p r e s e r v a t  
q u a l i t y  is an  important  cons ide ra t ion  i n  t h e  area 

c. Land Resources 

The Mountain Home area l i e s  nor th  of t h e  
Snake River  i n  .the western p a r t  of t h e  Snake River P la in .  
Geographic f e a t u r e s  i n  t h e  area include:  1) t h e  M t .  Bennet t  
H i l l s ,  2 )  t h e  Mountain H o m e  P l a t e a u ,  and 3) t h e  Snake River 
Canyon. The M t .  Bennet t  H i l l s  are a h igh  r e l i e f  mountain 
range no r th  of  t h e  c i t y  of Mountain H o m e ,  w i t h  an average 
e l e v a t i o n  of 1828 m. The Plateau ranges from 1219 m adja- 
c e n t  t o  t h e  M t .  Benn H i l l s  t o  914 m n e a r - t h e  Snake River. 
The Snake River  Canyon dro 91-152 m below t h e  p l a t e a u  to  

Y 

The s tudy  area is l o c a t e d  between t h e  
cen t r a l  Idaho T e r t i a r y  and Cretaceous g r a n i t i c s  and t h e  

he  Snake River  P l a i n  to  
t h e  northwest-southeast  

zone northwest  of 

The  s i l i c i c  v o l c a n i c s  are Miocene Rhyol i tes .  The Idavada 
v o l c a n i c s  underlying t h e  Idaho group are considered t o  be 
t h e  most import d t h e  source of h o t  water. The 
Idavada v o l c a n i c s  are l o w  i l i c i c  vo lcan ic s ,  and g e n e r a l l y  
t h e  water produced from complex are a t  s i g n i f i c a n t l y  
h ighe r  temper those  a t  nearby w e l l  

v e r l y i n g  u n i t s .  

u 
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( 3 )  Soi l s  

Only l i m i t e d ,  g e n e r a l i z e d  s o i l  data are u 
a v a i l a b l e  (BLM, 1976)  to  assess s o i l  t y p e s  and charac- 
teristics. The frost  free s e a s o n  is approx ima te ly  120-140 
days .  A g r i c u l t u r a l  p r o d u c t s  i n c l u d e  cereals, a l f a l f a ,  and 
potatoes, w i t h  70 p e r c e n t  of s u c h  crops i r r i g a t e d .  S u r f a c e  
so i l s  are p r i m a r i l y  s i l t  loam on c l a y  o r  s i l t  loam w i t h  pro- 
f i l e  depths  r a n g i n g  from 3 to  18 m. P a r e n t  m a  te r i a l  s 
i n c l u d e  loess, a basic igneous  rock (35 percent),  and a l l u -  
vium ( 4 5  p e r c e n t )  . Water r e t e n t i o n  capabi l i t i es  range  from 
l o w  on t h e  s u r f a c e  t o  good a t  greater depths. Major so i l  
problems are associated w i t h  d r o u g h t ,  e r o s i o n ,  so i l  
a l k a l i n i t y ,  and i n a b i l i t y  of roots and water t o  p e n e t r a t e  
c l a y  s u b s o i l s .  Rangeland management is c u r r e n t l y  employed 
t o  minimize problems associated w i t h  erosion. 

d. Water Resources 

(1) S u r f a c e  Water 

The Snake R ive r  comprises t h e  e n t i r e  
s o u t h e r n  boundary of t h e  s t u d y  area. An i m p o r t a n t  surface 
water f e a t u r e  is Canyon Creek, which f l o w s  s o u t h w e s t e r l y  
from Long Tom R e s e r v o i r  to t h e  Snake R ive r ;  however, no 
water q u a l i t y  data are a v a i l a b l e  for  e i the r  t h e  r e s e r v o i r  o r  
r i v e r .  S u r f a c e  r u n o f f  from t h e  M t .  B e n n e t t  H i l l s  is u l t i -  
ma te ly  t o  Canyon Creek and is regulated by Long Tom 
R e s e r v o i r .  I r r i g a t i o n  waters are drawn trom t h e  Mountain 
H o m e  Feeder Canal ,  Canyon Creek, R a t t l e s n a k e  Creek, Benne t t  
Creek, Cold S p r i n g s  Creek and King H i l l  Creek. Data for t h e  
Murphy gag ing  s t a t i o n  on t h e  Snake R i v e r  are i n c l u d e d  i n  t he  
Bruneau-Grand V i e w  s e c t i o n  of t h i s  report. 

( 2 )  Groundwater 

Groundwater resources have been developed  
for  both domestic and i r r i g a t i o n  purposes. R a l s t o n  and 
Chapman (1968)  s t u d i e d  t h e  hydrology of t h e  Mountain H o m e  
area and s u b d i v i d e d  t h e  r e g i o n  i n t o  f i v e  areas based on 
water l e v e l s ,  w e l l  y i e l d ,  water temperature, water q u a l i t y ,  
g e o l o g i c  character ot t h e  aqui ter .  The s u b d i v i s i o n s  are 
summarized as follows: 1) t h e  M t .  B e n n e t t  H i l l s  s u b a r e a ,  2 )  
H o t  S p r i n g s ,  3 )  Mountain Home, 4 )  A i r  Base, and 5 )  Glenns 
F e r r y .  

The M t .  Benne t t  H i l l s  r e g i o n  is the  p r imary  
area for  r e c h a r g e  t o  t h e  Mountain H o m e  plateau aquifers. 

The H o t  S p r i n g s  r e g i o n  r u n s  a l o n g  t h e  M t .  
B e n n e t t  H i l l s  and i n c l u d e s  a h o t  a r t e s i a n  groundwater  
system. H o t  S p r i n g s  has a n  estimated n a t u r a l  d i s c h a r g e  of 
35 Ips  w i t h  a mean temperature of 66oC. Groundwater 
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r echarge  is thought  t o  be from p r e c i p i t a t i o n ,  i r r i g a t i o n  
seepage and streamf l o w ;  however, l i t t l e  o f  t he  recharge 
e n t e r s  t h e  w a r m  water system. H o t  water (38-71OC) has  been 
reported a t  three l o c a t i o n s  a t  t h r e e  water l e v e l  e l e v a t i o n s ,  
i n d i c a t i n g  a series of s u b p a r a l l e l  northwest  t rending  
f a u l t s .  The f a u l t s  are be l ieved  t o  allow t h e  downward f low 
o f  cold 'recharge water and t h e  upward f low o f  heated water 
and steam. The cold groundwater system is l i m i t e d  i n  t h e  
reg ion. 

The Mountain H o m e  area surrounds t h e  c i t y  
of Mountain H o m e  h both domestic and i r r i g a t i o n  water 
de r ived  from t h e  u i f e r .  Sources of recharge  inc lude  
p r e c i p i t a t i o n ,  streamflow, i r r i g a t i o n  seepage, and sewage 
e f f l u e n t .  The aquifer  has  been w e l l  developed for  both 
i r r i g a t i o n  and domestic purposes,  wi th  wells ranging i n  
depth from 1.8-183 m. 

The A i r  Base area ( a d j a c e n t  on t h e  w e s t  
s i d e  of t h e '  Mountain H o m e  area) inc ludes  t h e  groundwater 
system sou th  and w e s t  of Mountain H o m e  a s  w e l l  as  t h e  deep 
wells developed i n  t h e  c i t y  of Mountain Home.- Recharge t o  
t h e  area is l i m i t e d  as a func t ion  of low p r e c i p  
t h e  deep s t a t i c  water l e v e l .  An estimate of w e l l  develop- 
ment p u t s  t h e  number of wells for i r r i g a t i o n ,  municipal ,  and 
domestic u s e  a t  5 0 ,  ranging i n  depth from 122-274 m. Water 
tempera tures  are g e n e r a l l y  uniform, i n  t h e  21-24OC Range. 

gr 

The Glenns Fe r ry  area ( a d j a c e n t  on t h e  east  - s i d e  of t h e  Nountain H o m e  area) is n o r t h  of t h e  Snake River  
and surrounds t h e  towns of H a m m e t t  and Glenns Ferry.  
Groundwater recharge w i t h i n  t h e  are is minimal, w i t h  
streamf low, i r r i g a t i o n  seepage, and p r e c i p i t a t i o n  as  
sources. Groundwater resources have n o t  been e x t e n s i v e l y  
developed, w i t h  most wells located a long  t h e  Snake River ,  
ranging in depth f r o m  3-439 m. Shallow wells tap the cold 
water a q u i f e r  while deeper  wells p e n e t r a t e  t he  w a r m  
(70-100oF) aqui fe r  system. . I n d i c a t i o n s  are t h a t  a deep 
groundwater g r a d i e n t  towards t h e  Snake River e x i s t s ,  w i t h  
aquifers d i scha rg ing  i n t o  t h e  r i v e r .  

I n  summary, t h e  main sources of groundwater 
are t h e  Bruneau and Glenns Ferry Format ions  w i t h  the i r  
basal ts  and f ine-gra ined  sediments ,  r e s p e c t i v e l y .  Avai lab le  
records do n o t  i nd ica t e  declines i n  groundwater l e v e l s ;  
however, data are l i m i t e d .  

2 . N a t u r a l  Environment 

a.  ora 

The s tudy  reg ion  is c h a r a c t e r i z e d  by modified 
sagebrush-grass  communities , t y p i c a l l y  found along uncu l t i -  
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vated  p o r t i o n s  of t h e  Snake River P l a i n .  Annual g r a s s e s  
found w i t h  sagebrush include Western c h e a t g r a s s ,  f i l a g r e e  
( E r o d i u m  c i c u t a r i u m ) ,  balsamroot (Balsamorhiza hookere). 
Shadscale is found on s a l i n e  or heav ie r  soils.  Cres ted  
wheatgrass is common. Information i n d i c a t e s  t h a t  t h r e e  
p l a n t s  on the  endangered or th rea t ened  l i s t  have been found 
i n  t h e  w e s t e r n  p o r t i o n  of t he  Snake River P la in :  
Henderson's desert p a r s l e y  (Lomatium hendersonni i )  , loco 
weed (Ast roga lus  comptopus) and pepper g r a s s  (Lepidium 
montanum), however, it is no t  known i f  these s p e c i e s  are i n  
t h e  Mountain Home s tudy  area. J u n i p e r  ( Jun ipe rus  sp .  ) trees 
are found w i t h i n  t h e  Snake River  canyon. Greasewood and 
r a b b i t b r u s h  are found a d j a c e n t  t o  streams, ponds, and r i v e r .  

b. Fauna 

Examples of animal s p e c i e s  t h a t  i n h a b i t  t h e  
sagebrush-grass communities include Richardson 's  ground 
squ i r r e l  ( C i t e l l u s  r i c h a r d s o n i i )  , kangaroo rat (Dipodomys 
s p . ) ,  sagebrush vole  (Lagurus c u r t a t u s ) ,  jackrabbit, mule 
deer, pronghorn an te lope ,  golden e a g l e ,  Swainson's hawk 
( B u t e o  swainsoni)  , and sparrow hawk (Falco s p a r v e r i u s )  . 
Game birds include sage grouse (Centrocercus urophasianus) , 
chukar,  pheasant ,  and mourning dove (Zenaidura macroura). 
R e p t i l e s  inc lude  sagebrush l i z a r d  (Sceloporus g rac iosus )  and 
s t r iped whipsnake (Mast icophis  t a e n i a t u s ) .  

c. A q u a t i c s  

The v a r i e t y  i n  h a b i t a t  types  r ende r s  t he  area 
su i t ab le  t o  d i v e r s e  and abundan t  aquatic communities. Both 
n a t i v e  and introduced f i s h  s p e c i e s  are found i n  t h e  Snake 
River.  Nat ive s p e c i e s  include rainbow t r o u t ,  c u t t h r o a t  
t r o u t ,  and mountain w h i t e f i s h .  Introduced s p e c i e s  include 
brown t r o u t  (Salmo t r u t t a ) ,  largemouth bass, b l u e g i l l ,  chan- 
ne1  ca t f i sh ,  ca rp ,  and suckers .  Freshwater clams and 
m o l l u s c s  are expected t o  occur i n  t h e  Snake River s i n c e  a 
d i v e r s e  v a r i e t y  of habi ta ts  are a v a i l a b l e .  Insect s p e c i e s  
inc lude  mayf l ies ,  midges ( P i p t e r a ) ,  caddis f l ies ,  and beetles 
(Co leop te ra ) .  

3. C u l t u r a l  Environment 

a .  Land Use 

Land i n  t h e  Mountain H o m e  s tudy  area comprises 
approximately 55,944 ha,  of which 18 ,648  ha  is f e d e r a l l y  
owned (BLM), 9,324 ha is s ta te  owned, and 27,972 ha is under 
p r i v a t e  ownership. The area was heav i ly  grazed by sheep 
p r i o r  t o  t h e  advent  of  high l i f t  pump i r r i g a t i o n  p r a c t i c e s  
which rendered s u c h  ven tu res  p r o f i t a b l e .  Land use w i t h i n  
E l m o r e  County i n  1976 was as follows: 66 pe rcen t  rangeland,  
26 pe rcen t  forest  land ,  7 pe rcen t  a g r i c u l t u r a l  l and ,  1 
p e r c e n t  water, and 0.6 percen t  u rban  or bui l t -up .  
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b. Socioeconomics  and Demography 

The Mountain H o m e  s t u d y  area is located e n t i r e l y  
w i t h i n  E l m o r e  County,  w i t h  soc ioeconomic  data a v a i l a b l e  o n l y  
o n  a county-wide basis.  The p o p u l a t i o n  of E l m o r e  County w a s  
19,500 people i n  1976,  or 2.34 p e r c e n t  of Idaho ' s  to ta l .  
The  p o p u l a t i o n  d e n s i t y  i n c r e a s e d  trom 5.7 kmz i n  1950 t o  
1 6 . 6 / k m 2  i n  1976. The b i r t h  rate for  t h e  c o u n t y  w a s  28.0 i n  
1 9 7 5 ,  as compared w i t h  a s t a t e  rate of 19.8. The f e r t i l i t y  
ra te  is q u i t e  high,  127.9 i n  1975 as  compared t o  Idaho and 
U.S .  rates of 92.0 and 66.7,  r e s p e c t i v e l y .  

Unemployment is s t e a d i l y  r i s i n g ;  t h e  1970 
a v e r a g e  was 3.9 p e r c e n t  nd rose to  7.4 p e r c e n t  i n  1976. 
Wage and s a l a r y  employm i n d i c a t e  t h e  greatest number of 
people are employed by t h e  m i l i t a r y  (Mountain H o m e  A i r  Force 
Base employed 3,935 people i n  1 9 7 5 ) ;  f o l l o w e d  by federal 
c i v i l i a n s  ( 1 , 0 2 7 ) ;  trade (808) ;  s t a t e . . a n d  local government  
( 7 8 6 ) ;  f a rm (636)  and s e r v i c e s  ( 3 8 9 ) ;  t rade,  commerce and 
p u b l i c ,  u t i l i t i e s  (276)  ; and f i n a n c e ,  i n s u r a n c e  and real 
estate (203)  . The 1976 HUD (Hous ing  and  Urban Development) 
estimate for  t h e  median f l y  income was $10,125. 

C t y  is c o m p a r a t i v e l y  poor. 
umber of p e r s o n s  per medical doctor w a s  4,950 

i n  E l m o r e  County" , as compared t o  969 tor  t h e  s ta te  
a v e r a g e .  Two ho are located i n  t h e  c o u n t y  w i t h  77 
a c u t e .  care beds. 

C r i m i n a l  o f t e n s e s  rose trom 464 i n  1973 t o  555 
i n  1976.  I n  both years, l a r c e n y  was the  prime o t t e n s e  and 
rose from 63 t o  7 1  p e r c e n t  of t h e  total  o f f e n s e s .  N o  mur- 
ders were reported i n  1973 w i t h  two committed i n  1976. The 
s u i c i d e  ra te  ' 1975  was v e r y  close 
to t h e  s t a t e  

n Road are 
u n t a i n  H o m e  s t u d y  

t h e  nor the  t h e  r e g i o n .  
ed; however, t h e  

p r o b a b i l i t y  of a r c h a e o l o g i c a l  s i t e s  is v e r y  h i g h  and l i k e l y  
c o v e r  a t i m e  s p a n  r a n g i n g  from prehis tor ic  times to  t h e  
p r e s e n t  . 

A e s t h e t i c  V a l u e s  

A r u r a l  and 
t h e  s t u d y  area. Mounta 

R i v e r  P l a i n  t o  t h e  s o u t h  
I s l a n d  C r o s s i n g  S t a t e - P a r k  is located w i t h i n  t h e  r e g i o n  and 
has  f a c i l i t i e s  for o v e r n i g h t  camping. N o  w i l d e r n e s s  or Rare 
I1 l a n d s  are found w i t h i n  t h e  Mountain H o m e  area of concern .  
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E. BLUE GULCH, T W I N  FALLS, AND ARTESIAN CITY 

1 . P h y s i c a l  Environment 

a. C l i m a t e  

N o r m a l  a n n u a l  p r e c i p i t a t i o n  r a n g e s  from 20 c m  i n  
t h e  Blue Gulch area t o  30 c m  n e a r  A r t e s i a n  C i t y .  With o n l y  
20 c m  ot p r e c i p i t a t i o n ,  t h e  B l u e  Gulch area is one  of t h e  
d r i e s t  par ts  of t h e  Snake R i v e r  P l a i n .  Most of t h e  precipi- 
t a t i o n  i n  t h e  area f a l l s  as snow d u r i n g  t h e  w i n t e r  months. 
The source of  t h i s  p r e c i p i t a t i o n  is storms o r i g i n a t i n g  off 
t h e  Pacif ic  Coast; as  a r e s u l t ,  r a i n  and s n o w f a l l  p a t t e r n s  
are errat ic .  Summers are g e n e r a l l y  w a r m  and d r y ,  w i t h  mean 
t e m p e r a t u r e s  of 21°C and r a n g e s  of -6 t o  36OC. Although 
local wind p a t t e r n s  are affected by topography,  w i n t e r  winds 
are g e n e r a l l y  s o u t h e a s t  winds ,  w h i l e  summer winds g e n e r a l l y  
t r e n d  f r o m  t h e  no r thwes t .  

b. A i r  Q u a l i t y  

A i r  q u a l i t y  i n  t h i s  p a r t  o f  t h e  Snake R i v e r  
P l a i n  is good,  a l t h o u g h  p a r t i c u l a t e s  are s o m e t i m e s  h i g h  i n  a 
g e n e r a l  area n o r t h  and eas t  of Blue Gulch. There are no 
l a r g e  p o i n t  sources of s i g n i f i c a n t  a i r  p o l l u t i o n  i n  t h e  
area, even  n e a r  Twin F a l l s .  The a n n u a l  g e o m e t r i c  mean 
p a r t i c u l a t e  l e v e l  a t  t w o  s t a t i o n s  i n  Twin F a l l s  i n  t h e  
period from 1971 t o  1974 ave raged  9 4  pg/m3 d u r i n g  t h e  same 
p e r i o d  . 

c. Land Resources  

( 1) Topography 

The t h r e e  areas under  c o n s i d e r a t i o n  l i e  on  
t h e  s o u t h e r n  edge of t h e  Snake River P l a i n  and are bounded 
o n  t h e  n o r t h  by t h e  canyon of t h e  Snake River .  E l e v a t i o n s  
r a n g e  from 880 m a t  t h e  mouth of Salmon F a l l s  Creek t o  1275 
m a t  A r t e s i a n  C i t y .  The Blue Gulch and Twin F a l l s  areas are 
r e l a t i v e l y  f l a t  w i t h  g r a d i e n t s  of approx ima te ly  1 2  m/km. 
A r t e s i a n  C i t y  l i es  a t  t h e  base of t h e  f o o t h i l l s  of t h e  Rock 
Creek H i l l s .  Monument Peak, 32 k m  s o u t h  of A r t e s i a n  C i t y ,  
has  a n  e l e v a t i o n  o f  2400 m. 

B l u e  G u l c h ,  Twin F a l l s ,  and A r t e s i a n  C i t y  
l i e  i n  t h e  e a s t e r n  Snake R i v e r  P l a i n  geomorphic p r o v i n c e .  
T h i s  area is g e o l o g i c a l l y  unique ,  c h a r a c t e r i z e d  by hor izon-  
t a l  flows of basalt .  The surface of the  p l a i n  is a youth- 
f u l  l a v a  plateau p a r t i a l l y  covered  w i t h  loess. Basalt f lows 
o n  t h e  p l a i n  can  be c l a s s i f i e d  i n  two age  groups:  older 
Miocene-Pliocene and younger  Pl iocene-Recent .  S u r f a c e  flows 
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th rough mosk of t h e  area- ' c o n s i s t  o f  lower Pleistocene t o  
P l i o c e n e  basal ts  and ahsoctated t u f f s .  A s m a l l  area of 
P l i o c e n e  o l i v i n e  . b a s a l t s  occurs a l o n g  t h e  canyon of t h e  
Snake R ive r  from T w i n , F a L l s  t o  t h e  mouth o f  Salmon F a l l s  
Creek. . Some Pleistocene and P l i o c e n e  co l luv ium,  fan- 
g lomera te ,  and stream and l a k e  d e p o s i t s  o v e r l i e  t h e  basal ts  
n o r t h w e s t  o f  t h e  lower P o r t i o n  of Salmon F a l l s  Creek. Major 
f a u l t s  occur i n  two l o c a t i o n s :  para l le l  t o  t h e  Snake R i v e r  
across t h e  Salmon F a l l s  Creek Canyon and t r e n d i n g  n o r t h  and 
n o r t h w e s t  a l o n g  t h e  nor-&ern edge of t h e  Rock Creek H i l l s .  

L j  

( 3 )  S o i l s  

Soi l s  th roughou t  t h e  area c o n s i s t  p r i m a r i l y  
of loess .of v.arying d e p t h s  o v e r  basalts. Minera l  f e r t i l i t y  
is g e n e r a l l y  h igh  b u t  o r g a n i c . c o n t e n t  is  l o w .  Along stream 
v a l l e y s ,  a l l u v i a l  deposits o v e r l i e  a l l u v i a l  outwash from 
mountains  t o  t h e  sou th .  Si l t loams,  r a n g i n g  i n  depth  from 25 
c m  t o  150 c m ,  o v e r l i e  bedrock  on g e n t l e  t o  moderate slopes 
i n  b o t h  t h e  Blue  Gulch  and Twin F a l l s  areas. F o r t y  p e r c e n t  
o f  so i l s  i n  t h e  A r t e s i a n  C i t y  area are a fine-loamy mixed 
s o i l  wh i l e  20 p e r c e n t  are a f i n e  m o n t m o r i l l o n t i c  so i l .  
These soils r ange  i n  d e p t h  f r o m  40  c m  to 100 cm. 
P e r m e a b i l i t i e s  i n  a l l  so i l s  r ange  from slow t o  moderate  and 
t h e  most s i g n i f i c a n t  so i l  problem is erosion. 

d. Water Resources 

(1) S u r f a c e  Water 

Pr imary  streains i n  t h e  areas under  con- 
s i d e r a t i o n  i n c l u d e :  Snake R ive r ,  Salmon F a l l s .  Creek, Rock 
Creek, and Dry Creek. Salmon F a l l s  Creek f lows through t h e  
Blue Gulch area t o  t h e  Snake R ive r  and d r a i n s  a n  estimated 
5490 km2 of Idaho  and Nevada. Flow i n  t h e  creek is regu- 
la ted a t  t h e  Salmon Creek R e s e r v o i r  7 1  km upstream from t h e  
mouth. E x c e p t  for s i g n i f i c a n t  l e a k a g e  a l l  of t h e  water 
supp ly  above t h i s  dam is  d i v e r t e d  f o r  i r r i g a t i o n .  
D i v e r s i o n s  below t h e  dam are used t o  i r r i g a t e  l a n d  o u t s i d e  
t h e  d r a i n a g e  b a s i n .  Average d i s c h a r g e  a t  t he  mouth of 
Salmon F a l l s  Creek is 4.87 m3/s and ex t r emes  a t  t h i s  p o i n t  
are 0.34 m3/s and 38.5 m 3 / s .  

Rock Creek d r a i n s  a n  estimated 483 km2 and 
d i s c h a r g e s  to  t h e  Snake R ive r  10  km n o r t h w e s t  of Twin F a l l s .  
Flow i n  t h e  creek is p a r t i a l l y  r e y u l a t e d  by a f i s h  h a t c h e r y  
and i r r i g a t i o n  waste Elow and many i r r i g a t i o n  d i v e r s i o n s  
ex is t  upstream. The mean d i s c h a r g e  for t h e  c r e e k  d u r i n g  t h e  
period of record (1 y e a r )  is 6.6 m3/s, and t h e  extremes 
d u r i n g  t h i s  p e r i o d  were 2.6 m3/s and 13.5 m 3 / s .  Monthly 
f l o w s  i n  t h e  c r e e k  d u r i n g  t h a t  y e a r  d i f f e r e d  from t h e  mean 
by less t h a n  50 p e r c e n t .  
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During l o w  flow y e a r s ,  a l l  f l o w  1s topped 
i n  t h e  Snake River  a t  Milner  Dam, 19  km n o r t h e a s t  of 
A r t e s i a n  C i t y .  The l a r g e s t  inf low below t h e  dam is Thousand 
S p r i n g s  which c o n t r i b u t e s  an  estimated 1 8 4  m 3 / s  t o  t h e  r i v e r  
a s  inf low from t h e  Snake River  P l a i n  a q u i f e r .  The -wa te r  
q u a l i t y  o f  t h e  Snake River  d e c l i n e s  g r a d u a l l y  as it flows 
w e s t  through t h e  area r e c e i v i n g  p o l l u t a n t s  from a g r i c u l t u r a l  
a c t i v i t y ,  i n d u s t r i a l  p rocess ing  p l a n t s ,  and u n t r e a t e d  
domestic water r e t u r n .  Twin F a l l s  has  been l i s t e d  by t h e  
EPA as needing improved waste t r ea tmen t  f ac i l i t i e s .  Nitrate 
and phosphate i n  t h e  r i v e r  from n a t u r a l  and manmade sources  
c o n t r i b u t e  t o  periodic e x c e s s i v e  a l g a l  and weed growth. The 
o n l y  lake o c c u r r i n g  i n  t h e  area is Murtaugh Lake i n  t h e  
Ar t e s i an  C i ty  area. This  .manmade lake is on Dry Creek and 
has a s u r f a c e  area of approximately 250 ha. Sur face  water 
q u a l i t y  for  streams i n  t h e  area is shown i n  Table E-1. 

SURFACE WATER QUALITY 
( ms/l) 

Salmon F a l l s  Snake River  Snake River  
Creek (Kimberly) (King . H i l l )  

C a  45 47 
K 5.2 ’ -4.5 

19 18 Mg 
N a  31 
c1- 24 2 3: 
F- 0.5 0.7 

27 . 

HCOg 200 i87 
47 45 

289 98 
t a l  Suspend -- 27 

S o l i d s )  
8.5 

434 

and a l l u -  
0 water range 

t h e  Blue 
Gulch area. The wells i n  t h e  
Salmon F a l l s  C r e  Salmon F a l l s  

r i n g s  p rov ides  
e aquacu l tu re  

s p r i n g s  has s i g n i f i c a n t l y  better 
he s o u t h  side 

i a n  C i t y ,  .”- 

o f  t h e  Snake River .  
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Because o f  l i m i t e d  water s u p p l y  and e x t e n -  
s i v e  u s e  o f  groundwater  f o r  i r r i g a t i o n ,  t h r e e  areas have 
b e e n  d e s i g n a t e d  c r i t i ca l  groundwater  areas ~ by t h e  Idaho 
Department  o f  Water Resources .  T h i s  d e s i g n a t i o n  e f f e c t i v e l y  
closes these areas t o  f u r t h e r  a p p l i c a t i o n s  to appropriate 
groundwater .  The three areas i n c l u d e d  are: 

A r t e s i a n  C i t y  - 14,500 ha (est .)  i n c l u d i n g  
l a n d  i n  T. 11 and 1 2  S., R. 19  and  20 E. ,  B.M. Nearly a l l  
l a n d  i n c l u d e d  i n  t h e  geothermal area of i n t e r e s t  is i n c l u d e d  
i n  t h e  c r i t i ca l  groundwater  d e s i g n a t i o n .  

Cottonwood - 16,000 ha (est .)  a d , j a c e n t  t o  
t h e  A r t e s i a n  C i t y  area o n  the  s o u t h .  

Blue Gulch - 76,000 ha ( e s t . )  o n  t h e  west 
side of Salmon F a l l s  Creek. A l l  b u t  a p p r o x i m a t e l y  2000 ha  
of t h e  Blue  Gulch geo the rma l  area is i n c l u d e d  i n  t h i s  
d e s i g n a t i o n .  

- 

2 .  N a t u r a l  Environment  

a. Flora 

N a t i v e  v e g e t a t i o n  i n  u n d i s t u r b e d  areas is 
classified i n  t h e  s a g e b r u s h  a s s o c i a t i o n .  P r imary  species 
found i n  t h e  area are b ig  s a g e b r u s h  and c h e a t g r a s s .  Ear ly  
records i n d i c a t e  t h a t  much of t h e  area was once  c o v e r e d  w i t h  
b u n c h g r a s s e s  and  some sagebrush .  Heavy u s e  of t h e  area by 
l i v e s t o c k  l ed  t o  t h e  e s t a b l i s h m e n t  of t h e  p r e s e n t  n a t i v e  
species. A small s t a n d  o f  p i n i o n - j u n i p e r  is located j u s t  
s o u t h e a s t  of A r t e s i a n  C i t y .  Where n a t i v e  v e g e t a t i o n  h a s  
been  d i s t u r b e d ,  areas have been reseeded w i t h  crested 
wheatgrass. Much of t h e  l a n d  i n  t h e  areas of i n t e r e s t  is 
c u r r e n t l y  c u l t i v a t e d .  

b. Fauna 

Major hab i t a t  areas t h a t  have been i d e n t i f i e d  
i n c l u d e :  deer h a b i t a t  a l o n g  t h e  lower 1 0  km o f  Salmon F a l l s  
Creek, b i r d s  of p r e y  h a b i t a t  a l o n g  t h e  canyon of t h e  Snake 
R i v e r ,  a c u r l e w  h a b i t a t  area s o u t h w e s t  of Twin F a l l s ,  and a 
h i g h  d e n s i t y  of rough-legged hawks and c h u k a r  p a r t r i d g e  i n  
t h e  Salmon F a l l s  Creek Canyon. Animals w e l l  adapted to  t h e  
s a g e b r u s h  h a b i t a t  i n c l u d e  t h e  R icha rdson  ground s q u i r r e l ,  
Great B a s i n  kangaroo  r a t ,  s a g e  g r o u s e ,  v e s p e r  sparrow, and 
Sagebrush  l i z a r d .  Year-round r e s i d e n t s  of t h e  area i n c l u d e  
t h e  c o y o t e ,  ground s q u i r r e l ,  b lacktai l  jackrabbi t ,  g o l d e n  
e a g l e ,  sparrow hawk, p h e a s a n t ,  house f i n c h ,  and horned  la rk .  
Snakes ,  p a r t i c u l a r l y  t h e  w e s t e r n  r a t t l e s n a k e ,  t h e  pygmy 
r a b b i t  and t h e  O r d  kangaroo  r a t  are d e c l i n i n g  as n a t i v e  
hab i t a t s  are c o n v e r t e d  t o  c r o p l a n d .  
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C. A q u a t i c s  I 

A q u a t i c  p l a n t s ,  i n c l u d i n g  duckweed, c a t t a i l ,  
s e d g e  (Carex )  I and a common reed ( P h a r g m i t e s )  , are common i n  
streams t h r o u g h o u t  t h e  area. The Snake R i v e r  h a s  a n n u a l  
e x t e n s i v e  a lga l - , b ( looms .  C o n s t r u c t i o n  o f  dams o n  t h e  Snake 
r i v e r  h a s  replaced f r e e - f l o w i n g  h a b i t a t  p r e f e r r e d  by cold- 
water. game f i s h  w i t h  l a k e - l i k e ,  s i t u a t i o n s .  Small numbers of 
ra inbow and c u t t h r o a t  t r o u t  are n a t i v e  i n  t h i s  stretch of 
t h e  r i v e r .  .Suckers  and squawf i sh  t h r i v e  i n  t h e  r e s e r v o i r s .  
S i x t e e n  species o f  f i s h  have been  i d e n t i f i e d  by t h e  Idaho 
F i s h  and Game  Department  i n  t h e  Snake R i v e r  below Shoshone 
F a l l s  and  e l e v e n  species have been i d e n t i f i e d  above: T r o u t  
occur i n  . b o t h  s e c t i o n s ,  w h i l e  coho salmon (Oncorhynchus 
k i s u t c h )  o c c u r  o n l y  i n  t h e  upper  s e c t i o n .  S u n f i s h  (Lepomis 
sp . ) ,  c a t f i s h ,  a n d . s u c k e r  are common i n  t h e  lower s e c t i o n .  

3 . C u l t u r a l  Environment  

a. Land U s e  

s ides of t h e  Sna-e 
R i v e r  and - a l o n g  i ts  t r i b  h e  I Salmon F a l l s  Creek 
d r a i n a g e  c o n t a i n s  a n  estimated 82,000 ha  of  arable l and .  
C u l t i v a t i o n  o f  t h e s e  l a n d s  is l i m i t e d  by a v a i l a b i l i t y  o f  
water. Approximately 80 p e r c e n t  of t h e  c r o p l a n d s  i n  t h e  
area are i r r igated.  Most of t h e  A r t e s i a n  C i t y  area, a c r e a g e  
s o u t h  o f  Twin F a l l s ,  and  t h e  w e s t e r n % p a r t  o f  t h e  Blue  Gulch 
area are i n c l u d e d  i n  proposed areas fo r  new i r r i g a t i o n  de- 
ve lopment  i n  t h e  n e x t  30 y e a r s .  

Most of t h e  l a n d  b e i n g  c o n s i d e  is p r i v a t e l y  
owned and  used  f o r  g r a z i n g  and  crop p r o d u c t i o n .  I n t e r -  
m i t t e n t  areas of p r i v a t e  owner sh ip  are g e n e r a l l y  associated 
w i t h  t h e  l i v e s t o c k  i n d u s t r y ,  mining,  and r e c r e a t i o n .  
Approximate ly  37,300 ha of BLM l a n d ,  1550 h a  of s ta te  l a n d  
( s c h o o l  endowment),  and  4150 ha of p r i v a t e  l a n d  o c c u r  i n  t h e  
B lue  Gulch area. N o  n o n p r i v a t e  l a n d  - o c c u r s  i n  e i t he r  t h e  
A r t e s i a n  C i t y  or t h e  Twin F a l l s  area. The m e t r o p o l i t a n  area 

€ Twin F a l l s  i n c l u d e s  abou 

r a t i o n  are i n  Twin 
F a l l s  County,  which h a s  a p o p u l a t i o n  of 47,30 
Towns i n c l u d e d  i n  these areas are Twin F a l l s  (19 
t i o n  21 ,194) ,  Kimberly (1970 p o p u l a t i o n  1,557), and Murtaugh 
(1970 p o p u l a t i o n  124) . The p o p u l a t i o n  d e n s i t y  of t h e  area 
is n i n e  people/km2. The b i r t h r a t e  and f e r t i l i t y  rate for 
t h e  c o u n t y  are 20.6 and 98.8, r e s p e c t i v e l y ,  and compare t o  
v a l u e s  of 19.8 and  92.0 f o r  t h e  s t a t e  and  14.8 and 66.7 f o r  
t h e  U n i t e d  States.  The number of new h o u s i n g  u n i t s  
a u t h o r i z e d  a n n u a l l y  i n c r e a s e d  from 85 i n  1971 t o  221 i n  1976 LiJ 
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I I i n  Twin F a l l s  and' f rom 1 t o  23 i n  Kimberly d u r i n g  the  same - 
u period. The unemployment i n  t h e  c o u n t y  i n  1976 was 6.2 

p e r c e n t ,  a n  i n c r e a s e  of 1.6 p e r c e n t  o v e r  t h e  1970 v a l u e .  
The main employers  i n  t h e  c o u n t y  are trade, s e r v i c e s ,  non- 
farm proprietors, and manufac tu r ing .  Larceny  and b u r g l a r y  
accoun ted  f o r  84 p e r c e n t  of a l l  crimes i n  1976. 

C. A r c h a e o l o g i c a l  and  Histor ical  

T h i s  area o f  Idaho c o n t a i n e d  great c u l t u r a l  
d i v e r s i t y  d u r i n g  t h e  l a t e  prehis tor ic  and ea r ly  his tor ic  
periods. S e v e r a l  d i s t i n c t  I n d i a n  g r o u p s  i n h a b i t e d  t h e  Snake 
R i v e r  P l a i n  i n  t h e  r e c e n t  past .  Although o n l y  l i m i t e d  
a r c h a e o l o g i c a l  s u r v e y s  have been  conduc ted  i n  t h e  area, 
i n d i c a t i o n s  are t h a t  t h e  w e s t e r n  Snake R i v e r  P l a i n  is 
e x c e p t i o n a l  i n  i ts  p o t e n t i a l  t o  y i e l d  a r c h a e o l o g i c a l  data  o f  
major s c i e n t i f i c  s i g n i f i c a n c e .  

F u r  trappers were t h e  f i r s t  w h i t e  people i n  t h e  
area i n  any  number. Immigra t ion  i n  t h e  1 8 4 0 ' s ,  1 8 5 0 ' s ,  and 
1860 ' s  b rough t  t housands  of people th rough  t h e  area, 

Farming began i n  t h e  la te  1 9 t h  c e n t u r y .  His tor ical  areas 
are g e n e r a l l y  associated w i t h  t h e  immigrant  t r a i l s ,  and a 
segment  of t h e  Oregon T r a i l  a t  t h e  mouth o f  Salmon F a l l s  
Creek is b e i n g  c o n s i d e r e d  f o r  h i s t o r i c a l  s t a t u s .  The o n l y  
other h i s to r i c  or n a t u r a l  area i n  t h i s  r e g i o n  is t h e  
Hagerman Fossi l  N a t u r a l  A r e a  e s t a b l i s h e d  by t h e  BLM i n  t h e  
B lue  Gulch area. 

I however, permanent  s e t t l e m e n t s  were slow i n  d e v e l o p i n g ,  

d. A e s t h e t i c  V a l u e s  

R e c r e a t i o n a l  and /o r  a e s t h e t i c  s i tes i n  t h e  t h r e e  
s t u d y  r e g i o n s  are d i v e r s e .  Balance  Rock is a s c e n i c  anomaly 
located o n  Salmon F a l l s  Creek Canyon n e a r  Blue  Gulch  and is 
q u i t e  u n u s u a l  and p i c t u r e s q u e .  The Snake R i v e r  Canyon 
th rough  Twin F a l l s  p l u n g e s  w i t h  sheer c l i f f s  and  dropoffs 
and  is q u i t e  m a g n i f i c a n t .  Murtaugh Lake located n e a r  
A r t e s i a n  C i t y  is u t i l i z e d  f o r  r e c r e a t i o n a l  p u r p o s e s .  As is 
t r u e  for most o f  Idaho, t h e  open,  r o l l i n g  l a n d  and c l e a n ,  
f a s t  r i v e r s  a f f o r d  t h e  v i ewer  a s e n s e  of s o l i t u d e  and 
freedom i n  a n  area n o t  y e t  o v e r p o p u l a t e d  w i t h  r e s u l t a n t  
i n d u s t r i a l  deve  lopment  and e n v i r o n m e n t a l  d e g r a d a t i o n  

F. POCATELLO 

1 , P h y s i c a l  Environment  

a .  C l i m a t e  

Pocatello is located i n  t h e  s o u t h e a s t  c o r n e r  of 
t h e  Snake R i v e r  P l a i n  where t h e  climate is a m i d d l e - l a t i t u d e  
steppe type .  S p r i n g  months are t h e  wettest and w i n d i e s t ,  LJ 
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w h i l e  cool n i g h t s  and w a r m  d a y s  p redomina te  d u r i n g  t h e  
summer. P e r c e n t  o f  possible s u n s h i n e  a v e r a g e s  o v e r  80 per- 
c e n t  i n  J u l y ,  August ,  and September. G e n e r a l  snowcover 
b e g i n s  i n  December and  f r e e z i n g  temperatures o c c u r  u n t i l  
May. Mean monthly t e m p e r a t u r e s  r ange  f rom -4OC i n  J a n u a r y  
t o  23OC i n  J u l y .  Maximum and  minimum recorded t e m p e r a t u r e s  
are 40 and  -34OC. Wind d i r e c t i o n s  r e f l e c t  t h e  o r i e n t a t i o n  
of nea rby  mounta in  r a n g e s ,  w i t h  o v e r  50 p e r c e n t  o f  t h e  winds 
o r g i n a t i n g  i n  t h e  s o u t h w e s t  q u a d r a n t .  T h i r t y  p e r c e n t  of 
wind speeds are less t h a n  2 m/s, w h i l e  5 p e r c e n t  o c c u r  w i t h -  
i n  t h e -  2 m / s  t o  6 m/s range .  R e l a t i v e  h u m i d i t y  e x c e e d s  30 
p e r c e n t  o n l y  a t h i r d  o f  t h e  t i m e  d u r i n g  J u l y  and o n l y  a h a l f  
o f  t h e  time i n  J a n u a r y .  Average p o t e n t i a l  e v a p o t r a n s p i r a -  
t i o n  e x c e e d s  t h e  a v e r a g e  p r e c i p i t a t i o n  a l l  months e x c e p t  
November, December, J a n u a r y ,  and F e b r u a r y  (USFS, 1 9 7 7 ) .  

b. A i r  Q u a l i t y  

The primary s o u r c e s  for a i r  p o l l u t i o n  i n  t h e  
Pocatello area are t h e  phosphate and e l e m e n t a l  phosphorus  
p l a n t s  w e s t  o f  t h e  c i t y .  A i r  q u a l i t y  measurements  t h a t  have 
been  t a k e n  have been  directed a t  c h a r a c t e r i z i n g  t h e  
e f f l u e n t s  f rom these p l a n t s .  The a n n u a l  g e o m e t r i c  mean of 
suspended  p a r t i c u l a t e s  f rom f o u r  Pocatello s t a t i o n s  r a n g e d  
from 4 1  t o  145  pg/m3 d u r i n g  t h e  period from 1 9 7 1  t o  1974.  
The p r imary  and secondary  s t a n d a r d s  f o r  suspended  par- 
t i c u l a t e s  are exceeded  a t  1 k m  from t h e  p l a n t s .  Dur ing  a 
ten-month period i n  1972 and 1973 ,  t h e  24-hour s t a n d a r d  f o r  
s u l f a t e s  was exceeded  1 4  times. 

c. Land Resources  

(1 1 Topography 

E l e v a t i o n s  i n  t h e  area of i n t e r e s t  r ange  
from 1700 m i n  t h e  s o u t h w e s t  t o  1340 m a l o n g  the lower 
P o r t n e u f  R i v e r  n e a r  i ts c o n f l u e n c e  w i t h  American F a l l s  
R e s e r v o i r .  The c i t y  o f  Pocatello h a s  a n  e l e v a t i o n  o f  1360 
m. Here t h e  canyon of t h e  P o r t n e u f  R i v e r  meets t h e  sou th -  
eas t  boundary o f  t h e  Snake R i v e r  P l a i n .  The f o o t h i l l s  o f  
t h e  Bannock Range are s o u t h w e s t  o f  t h e  c i t y  and t h e  
Pocatello Range is t o  t h e  east. 

( 2 )  Geology 

Pocatello l i es  w i t h i n  t h e  margin  of t h e  
middle  Rocky Mountain P r o v i n c e  t y p i f i e d  by complexly  fo lded  
and  f a u l t e d  r a n g e s  o f  t h e  ex t r eme  s o u t h e a s t e r n  Snake R i v e r  
P l a i n  o f  t h e  Columbia I n t e r m o u n t a i n  P r o v i n c e .  

Beg inn ing  i n  t h e  Precambr ian ,  t h e  area 
s u r r o u n d i n g  Pocatello l a y  w i t h i n  a g e o s y n c l i n e  i n t o  which 
v a s t  amounts o f  s a n d ,  s h a l e ,  and l i m e s t o n e  were deposited. 
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These s e d i m e n t s  underwent metamorphism to  produce 
q u a r t z i t e s ,  a r g i l l i t e s ,  and marbles now exposed i n  t h e  
r a n g e s  s o u t h e a s t  of Pocatello. During e a r l y  P a l e o z o i c  era a 
g e o s y n c l i n e  r eappea red  c o l l e c t i n g  sand  s h a l e s  and 
limestones The relhtitre c o a r s e n e s s  of these sed imen t s  
exposed s u g g e s t  t h a t  s h o r e l i n e  was v e r y  n e a r  t h e  
Pocatello area. 

* l a te  Cre taceous ,  major 
f o l d i n g  and f a u l t i n ?  ( i n c l u d i n g  t h r u s t  f a u l t i n g )  warped and 
broke g r e a t  t h i c k n e s s e s  of s e d i m e n t s  i n  s o u t h e a s t e r n  Idaho ,  
moving rock u n i t s  from w e s t  t o  east. The most n o t i c e a b l e  i n  
t h e  area is the Bannock O v e r t h r u s t  e x t e n d i n g  from Idaho 
Fa l l s  southward near Pocatello t o  t h e  Idaho-Utah border. 
Subsequen t ly ,  b a s i n  and r a n g e  s t r u c t u r e s  deve loped ,  related 
t o  those of  t h e  Great Bas in  i n  Utah and Nevada. 

A t  t h e  same t i m e ,  t h e  i n t r o d u c t i o n  o f  
fe ls ic  and basa l t ic  l a v a  began on t h e  Snake R i v e r  P l a i n .  
The t u n n e l  of the ’newly  forming Snake R i v e r  P l a i n  c u t  across 
t h e  n o r t h w e s t  t r e n d i n g  l a n  r m s  deve loped  from Laramide and 
B a s i n  and Range S t r u c t u r  nd is now t h e  most prominent  
p h y s i o g r a p h i c  e l emen t  i n  t h e  area. By l a t e  P l i o c e n e ,  pedi- 
ment  f a n s  began t o  enc roach  on  t h e  newly developed  b a s i n s .  
C o n c u r r e n t l y ,  t e n s i o n  f a u l t s  allowed l a v a  t o  a g a i n  spread 
across t h e  c o u n t r y s i d e .  The most n o t a b l e  i n  t h e  area are 
t h o s e  flows now exposed a t  Ross Park i n  Pocatello. The 
d i s t r i b u t i o n  o f  these flows w i t h  t h e  for thcoming g l a c i a l  
a c t i v i t y  prompted damming of t h e  major , d r a i n a g e s  i n c l u d i n g  
t h e  Snake R i v e r  and’ t h e  o u t l e t  of P l u v i a l  Lake Bonnevi l le .  
Numerous lake bed d e p o s i t s  are i d e n t i f i e d  n o r t h w e s t  of 
Pocatello i n  t h e  area where American F a l l s  R e s e r v o i r  is now 
located. To t h e  s o u t h ,  Lake Bonnev i l l e  was f i l l i n g  due  t o  
t h e  i n c r e a s e d  p r e c i p i t a t i o n  and decreased e v a p o r a t i o n  u n t i l  
t h e  water l e v e l  ove r l apped  R e d  Rock Pass. Enormous volumes 
of water swept down Marsh Creek and t h e  Por tneu f  R i v e r  t o  
t h e  Snake River .  As he flood waters en tered  t h e  Snake 
R i v e r  P l a i n ,  t h e i r  e n  y decreased l e a v i n g  large b o u l d e r  
and  g r a v e l  deposits which now t t h e  f o o t h i l l s  and moun- 
t a i n s  f l a n k i n g  Pocatello. .- 

( 3 )  Soi ls  

Soi ls  i n  t h e  Pocatello area are g e n e r a l l y  
loess deposited on bedrock of Snake R i v e r  Basa l t  and t h e  
S a l t  Lake Formation. Slopes of t h e  f o o t h i l l s  are modera t e ly  
stable and  depth t o  bedrock u s u a l l y  exceeds  3 m t h r o u g h o u t  
t h e  area. S u r f a c e  soils are p r i m a r i l y  silt  loams and sub- 
so i l s  r ange  from s i l t y  c l a y  loams to  heavy silt  loams. 
N a t u r a l  v e g e t a t i o n  o c c u r r i n g  on these so i l s  i n c l u d e  
s a g e b r u s h ,  g r a s s e s ,  and mountain brush .  Soils n e a r  t h e  
p r o c e s s i n g  p l a n t s  west of Pocatello show i n c r e a s e d  con- 
c e n t r a t i o n s  of trace e l emen t s .  .td 
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d. Water Resources 

(1) S u r f a c e  Water 

The P o r t n e u f  R i v e r  is t h e  primary stream i n  
t h e  area, d r a i n i n g  approximately 3300 km2. I t  rises on  t h e  
F t .  H a l l  I n d i a n  R e s e r v a t i o n  a p p r o x i m a t e l y  38 km n o r t h e a s t  o f  
P o c a t e l l o  and  f l o w s  south  t o  Lava H o t  S p r i n g s .  Here, it 
t u r n s  w e s t  t h r o u g h  a gap i n  t h e  P o r t n e u f  Range, t h e n  flows 
n o r t h  f o r  18 km. A t  i t s  c o n f l u e n c e  w i t h  Marsh Creek,  t h e  
main t r i b u t a r y  of t h e  P o r t n e u f ,  t h e  r i v e r  t u r n s  to  t h e  
n o r t h w e s t  and empties i n t o  t h e  American F a l l s  R e s e r v o i r .  
Flows i n  t h e  r i v e r  are r e g u l a t e d  by t h e  P o r t n e u f  R e s e r v o i r  
and t h e  C h e s t e r f i e l d  R e s e r v o i r .  D i v e r s i o n s  from t h e  r i v e r  
are used  t o  i r r i g a t e  a n  e s t i m a t e d  17,000 h a  upstream from 
Pocatello. The a v e r a g e  f l o w  o f  t h e  P o r t n e u f  a t  Pocatello is 
7.6 m 3 / s  and t h e  extremes d u r i n g  t h e  63-year p e r i o d  o f  
record are 84.7 and  0.01 m 3 / s .  I n  t h e  1976 water year, 42 
p e r c e n t  o f  t h e  t o t a l  f l o w  of t h e  r i v e r  o c c u r r e d  i n  A p r i l  and 
May. S t r eams  d r a i n i n g  t h e  P o c a t e l l o  Range f l o w  i n t o  t h e  
F o r t  H a l l  Main Canal ,  from which a series o f  la terals  r u n  t o  
t h e  west across t h e  area o f  interest .  Uses of s u r f a c e  water 
i n c l u d e  m u n i c i p a l ,  i n d u s t r i a l ,  i r r i g a t i o n ,  d o m e s t i c  u se ,  
stock w a t e r i n g ,  r e c r e a t i o n a l  u s e  and power g e n e r a t i o n .  
P a t t e r n s  of streamflow are a f f e c t e d  by r e g u l a t i o n  o f  s u p p l y  
for t h e s e  u s e s .  

Q u a l i t y  of t h e  P o r t n e u f  R i v e r  i n  t h e  area 
of i n t e r e s t  is shown i n  t a b l e  F-1. S o u r c e s  o f  i n f l o w  i n  
t h i s  s e c t i o n  o f  t h e  r i v e r  i n c l u d e  a n  o i l  s e p a r a t i o n  p l a n t ,  
e l e m e n t a l  phosphorus  and f e r t i l i z e r  p l a n t  e f f l u e n t ,  sewage 
t r e a t m e n t  p l an t ,  s p r i n g s ,  and a f i s h  h a t c h e r y .  The esti-  
mated f low from t h e s e  s o u r c e s  is 0.5 m3/s. 

I 

TABLE F-1 
WATER QUALITY OF PORTNEUF RIVER 

- ( 3  l o c a t i o n s  - mg/l) 

Fe 0.02 0.01 0.03 
K 7.4 11 7.4 
N a  37 43 I 33 
c1- 8.0 1 0  6.0 
F- 0.4 0.1 0.6 
HCO? 2 8 1  . 232 28 3 
NOT 0.8 0.5 5.6 
POT 0.28 0.19 0.86 
TDS 480 412 440 
S p e c i f i c  610 512 590 

Conductance 
(pmhos 1 

PH 6.2 8 .2 8.1 
15.5 15.5 14.0 

DO -- T ( O C )  
-- 1 3  1 3  ---. 
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% ( 2 )  Groundwater 

Groundwater i n  t h e  Pocatello area o c c u r s  i n  
a l luv ium and a l l u v i a l - f  eposi ts  and i n  under ly ing  
v o l c a n i c s  which range  t h  from 30 m t o  1 . Wells i n  
t h e  a l luv ium n o r t h  a hwes t  of Pocate ave y i e lds  
ranging  from 0.06  t o  0.19 m 3 / s  w i t h  less than  30 m of 
drawdown. Recharge i n  t h e  orthwest of the c i t y  
comes from p r e c i p i t a t i o n  a n  from t h e  sur rounding  
h i l l s .  There is s i g n i f i  ter ou t f low to  t h e  
Por tneuf  River  i n  t h e  Pocatello area. The combined 
d i s c h a r g e  of these s p r i n g s  is approximately 9 m 3 / s  . 

U s e s  of groundwater i nc lude  munic ipa l ,  in-  
d u s t r i a l ,  i r r i g a t i o n ,  p r i v a t e  r e s idence ,  and stock s u p p l i e s .  
Municipal  u s e s  account  for  withdrawals  f abou t  0.4 m3/s ,  
w h i l e  withdrawals  for t h e  phosphorus a phosphate p l a n t s  
ave rage  0.5 Groundwater q u a l i t y  three wells i n  
t h e  Pocatello area is shown i n  table F-2. The source  of t h e  
n i t r a t e  i n  t he  c i t y  wells is unc lea r ,  s i n c e  these wells are 
s e v e r a l  kilometers upstream from t h e  p rocess ing  p l a n t s .  I n  
many wells, t h e  t o t a l  d i s s o l v e d  sol ids  c o n t e n t  is h ighe r  

TABLE F-2 

80 A c r e s  No. 1 
5-20-66 750 -- 0 032 

Pocatello N o .  3 1-04-61 320 

Regional  f l o ra  is t r a n s i t i o n a l  be 
Basin vege ta t3on  t o  t h e  s o u t h  and t h e  Rocky Mountain vege- 
t a t i o n  on the nor th .  Two pr imary n a t i v e  cover  c l a s s i f i c a -  
t i o n s  have been i d e n t i f i e d  i n  t h e  area: 

Mountain/brush - dominated by sp as 
b i t t e r b r u s h  ( P u r s h i a  t r i d e n t a t a ) ,  s e r v i c e b e r r y  (Amalanchier . cid 
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a l n i f o l i a ) ,  and j u n i p e r .  Sagebrush  is almost a lways  pres- 
e n t .  

Sagebrush/qrass  - dominated by sagebrush ,  b i t -  
t e r b r u s h ,  b l u e g r a s s ,  and I n d i a n  ricegrass. - 

The mountain-brush association occurs o n  a l l  a s p e c t s  a t  
lower e l e v a t i o n s ,  b u t  is g e n e r a l l y  c o n f i n e d  t o  s o u t h  and 
west slopes a t  h i g h e r  e l e v a t i o n s .  The sagebrush -g ras s  asso- 
c i a t i o n  occurs a t  lower e l e v a t i o n s - o n  less p r o d u c t i v e  so i l s .  
N o  p l a n t  species inc luded  on  t h e  1974 Smi thson ian  I n s t i t u t e  
p l a n t  l i s t  are known to  occur i n  t h e  area. 

b. Fauna 

E l k  and mule  deer w i n t e r  i n  t h e  mountains  s o u t h  
o f  Pocatello. O t h e r  game species which occur i n  t h e  area 
i n c l u d e  sage /grouse ,  sharp ta i led  grouse (Pedioecetes 
p h a s i a n e l l u s ) ,  Hungarian p a r t r i d g e ,  and c h u k a r  p a r t r i d g e .  
Small  m a m m a l s  which are found i n  a l l  c o v e r  t y p e s  * i n c l u d e  
w h i t e t a i l  j a c k r a b b i t  (Lepus townsendi)  , c o t t o n t a i l  
( S y l v i l a g u s  n u t t a l l i ) ,  and pygmy. 

Mourning doves  are found i n  t h e  area i n  t h e  
summer  and are associated w i t h  t h e  sagebrush -g ras s ,  
mountain-brush, and a g r i c u l t u r a l  c o v e r  t y p e s .  The area is 
located i n  t h e  P a c i f i c  water fowl  f lyway and a l a r g e  number 
of ducks and g e e s e  c o n c e n t r a t e  a t  t h e  American F a l l s  
R e s e r v o i r  before moving s o u t h .  The most common insec -  
t i v o r o u s  b i r d s  i n  t h e  area i n c l u d e  t h e  w e s t e r n  meadowlark 
( S t u r n e l l a  n e g l e c t a )  , swallows ( H i r u n d i n i d a e ) ,  and 
nighthawks ( C h o r d e i l e s  minor)  . S e v e r a l  s p e c i e s  o f  r e p t i l e s  
and amphibians i n h a b i t  t h e  area, i n c l u d i n g  w e s t e r n  toad 
(Bufo boreas), l e o p a r d  f r o g ,  gopher  snake,  and w e s t e r n  
ra t t lesnake.  

c. A q u a t i c s  

Rainbow t rout  are stocked i n  t h e  Por tneu f  R ive r ;  
o t h e r  species found in t h e  r i v e r  i n c l u d e  brook t rou t  and 
brown t rout .  The upper  Por tneu f  and i t s  t r i b u t a r y ,  Marsh 
Creek, are classed as  Class I V  streams by t h e  Idaho 
Department o f  F i s h  and  G a m e ,  and f i s h i n g  pressure is 
moderate t o  i n t e n s e  i n  some areas. 

3 .  C u l t u r a l  Environment 

a .  Land U s e  

A l l  l a n d  i n  t h e  area of interest  is p r i v a t e l y  
owned. The Fort  H a l l  I n d i a n  R e s e r v a t i o n ,  which was 
e s t ab l i shed  i n  1868, borders t h e  area o n  t h e  w e s t  and n o r t h ,  
and Caribou National Forest l a n d s  l i e  t o  t h e  s o u t h .  
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Approximately 3880 h a  o f  l a n d  is i n c l u d e d  w i t h  t h e  metropol- 
i t a n  area of P o c a t e l l o .  A d d i t i o n a l  l a n d  u s e s  i n c l u d e  LJ g r a z i n g ,  d r y  and i r r i g a t e d  f a rming ,  and phospha te  
p r o c e s s i n g .  The Simplot p l a n t ,  a completely i n t e g r a t e d  fer- 
t i l i z e r  complex, was e s t a b l i s h e d  i n  1945 and processes a b o u t  
750,000 t o n s  o f  phospha te  r o c k  a n n u a l l y .  The FMC elemental 
phosphorus  p l a n t ,  e s t a b l i s h e d  i n  1949 ,  h a s . a n  a n n u a l  produc- 
t i o n  capacity o f  127,000 metric t o n s .  

b. Soc ioeconomics  and Demography 

The p o p u l a t i o n  (1970)  o f  P o c a t e l l o  is 40,000, 
a b o u t  77 p e r c e n t  of t h e  p o p u l a t i o n  o f  Bannock County.  The 
p o p u l a t i o n  h a s  s t e a d i l y  i n c r e a s e d  and f o r e c a s t s  (some 
c o n t r o v e r s i a l )  i n d i c a t e  t h a t  t h e  p o p u l a t i o n  of t h e  c i t y  may 
i n c r e a s e  by 30,000 by 1980. The projected i n c r e a s e  is pri-  
mar i ly  based  on g r o w t h - o f  t h e  Bucyrus-Er ie  p l an t .  The b i r t h  
rate and  f e r t i l i t y  rate for t h e  c o u n t y  i n  1975 were 23.3 and 
101.5,  r e s p e c t i v e l y .  They compare t o  r e s p e c t i v e  v a l u e s  o f  
1 9 . 1  and  92.0 f o r  I d a h o  and 14.8 a n d . 6 6 . 7  f o r  the  Uni t ed  
S t a t e s  as a whole. E i g h t y - t h r e e  new hous ing  u n i t s  were 
a u t h o r i z e d  i n  Pocatello i n  1970; i n  -1976, 1104 were 
a u t h o r i z e d .  P r imary  employe r s  i n  t h e  c o u n t y  i n  1975 were 
t r a d e  (5 ,065) ,  s t a t e  and local ( 4 , 5 4 7 ) ,  s e r v i c e s  ( 3 , 4 3 7 ) ,  
t r a n s p o r t a t i o n  and  u t i l i t i e s  ( 2 , 8 5 9 ) ,  and m a n u f a c t u r i n g  
( 2 , 6 5 3 ) .  The p e r c e n t  o f  t h e  l a b o r  f o r c e  unemployed i n  1970 
w a s  5.7 p e r c e n t ;  i n  1976 i t  had dropped  to  4.9 p e r c e n t .  Ten 
p e r c e n t  of f a m i l i e s  were below t h e  p o v e r t y  l e v e l  i n  1969,  
and  a n  a v e r a g e  of 1 , 4 0 0  p e r s o n s  u t i l i z e d  w e l f a r e  i n  1975.  
La rceny  o f f e n s e s  accoun ted  f o r  66 p e r c e n t  of a l l  crime i n  
t h e  c o u n t y  i n  1976 ,  w h i l e  murder  accoun ted  f o r  less t h a n  0 .1  
p e r c e n t .  

c. A r c h a e o l o g i c a l  and Historical  

The  Pocatello area w a s  a n  area of e x t e n s i v e  
t r a v e l  by f u r  t r a d e r s  and immigrants  i n  t h e  e 
The Oregon T r a i l , _  i t s  s o u t h  a l t e r n a t e ,  and t h e  
a l l  en te red  I d a h o  e a s t ’ o f  Pocatello. 
met t h e  Oregon T r a i l  on  what  is no H a l l  I n d i a n  
R e s e r v a t i o n ,  40 km n o r t h e a s t  of P o c a t e l l o .  They c o n t i n u e d  
west t o  t h e  Snake R i v e r ,  t h e n  fo l lowed  its c o u r s e  t o  t h e  
s o u t h w e s t .  The C a l i f o r n i a  T r a i l  took off from t h e  Oregon 
T r a i l  a t  Soda S p r i n g s  and t r a v e r s e d  t h e  area s o u t h  o f  
Pocatello. By 1860 ,  per n t  s e t t l e m e n t s  were underway. 

S o u t h e a s t  I d  is pa r t  of t h e  Great B a s i n  e t h -  
n o g r a p h i c  c u l t u r e  area. The n a t i v e s  were h u n t e r s  and 
g a t h e r e r s .  Because o f  - t h e i r  s e a s o n a l  t r e k s ,  here is no 
l a r g e  a c c u m u l a t i o n  of a r t i f a c t s  i n  a n y  one area. 

iri 
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d.  A e s t h e t i c  Va lues  

Poor a i r  q u a l i t y  is a major problem i n  t h e  
Pocatello area and impacts t h e  r e c r e a t i o n a l  v a l u e  o f  t h e  
r e g i o n .  The main r e c r e a t i o n a l  asset o f  t h e  area is American 
F a l l s  R e s e r v o i r ,  which l i es  o u t s i d e  t h e  Pocatello s t u d y  
area. Pocatello is located a t  t h e  f o o t  of ra ther  pic- 
t u r e s q u e ,  mounta ins ,  which a f f o r d s  some a e s t h e t i c  v a l u e  t o  
t h e  local r e s i d e n t s .  

G. HAILEY 

1. Phys ica l  Environment  - 

a.  C l i m a t e  

The Hailey area is c h a r a c t e r i z e d  by l o n g ,  cold 
w i n t e r s  and s h o r t ,  d ry  summers. Average monthly t e m -  
p e r a t u r e s  r a n g e  from -7OC i n  J a n u a r y  t o  2OoC i n  J u l y .  The 
normal  a n n u a l  p r e c i p i t a t i o n  r a n g e s  from 38 c m  a t  H a i l e y  i n  
t h e  Wood R i v e r  v a l l e y  to  o v e r  48 c m  i n  t h e  nea rby  f o o t h i l l s .  
Nearly 50 p e r c e n t  o f  t h e  a n n u a l  p r e c i p i t a t i o n  f a l l s  as  snow 
f r o m  December th rough  Februa ry .  The snow depth peaks i n  
March a t  113 c m  (1890 m e l e v a t i o n ) .  The maximum snow depth  
recorded a t  t h i s  s t a t i o n  is 1 8 3  c m .  Wind p a t t e r n s  are 
d e t e r m i n e d  almost e n t i r e l y  by topography and v a r y  s i g n i f  i- 
c a n t l y  o v e r  t h e  area. 

b. A i r  Q u a l i t y  

The  are no major a i r - p o l l u t i n g  i n d u s t r i e s  i n  t h e  
c e n t r a l  I d a h o  r e g i o n ;  as  a r e s u l t ,  t h e  a i r  q u a l i t y  o f  t h e  
H a i l e y  area is e x t r e m e l y  good. There  are two a i r  q u a l i t y  
s t a t i o n s  i n  t h e  r e g i o n ,  one  110  km s o u t h  on  t h e  s o u t h e r n  
Snake R i v e r  P l a i n  and one  a t  Craters o f  t h e  Moon N a t i o n a l  
Monument, 80 km t o  t h e  east. T h e  normal  suspended  par- 
t i c u l a t e  c o n c e n t r a t i o n s  a t  these t w o  s t a t i o n s  are 40 pg/m3 
and  less t h a n  1 0  pg/m3, r e s p e c t i v e l y .  E s t i m a t e s  of t h e  par- 
t i c u l a t e  l e v e l s  a round Hailey i n d i c a t e  t h a t  normal  con- 
c e n t r a t i o n s  approx ima te  those a t  Craters o f  t h e  Moon. 

c. Land Resources  

(1 1 Topography 

The g e n e r a l  topography of the  area is steep 
and rough and e x h i b i t s  t h e  e f f e c t s  of both  e x t e n s i v e  gla- 
c i a t i o n  and stream e r o s i o n .  E l e v a t i o n s  i n  the  area o f  
i n t e r e s t  r ange  from 1630 m a t  H a i l e y  t o  2700 m on  K e l l y  
Mountain.  E l e v a t i o n s  i n  t h e  main Sawtooth  Mountains  to t h e  
n o r t h w e s t  exceed  3150 m. The v a l l e y  o f  t h e  Wood R i v e r ,  
which forms t h e  e a s t e r n  boundary o f  t h e  area, o p e n s  o n t o  t h e  
Snake R i v e r  P l a i n  24 km s o u t h  of H a i l e y .  East-west t r e n d i n g  
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r i d g e s  and v a l l e y s  dissect t h e  area, r e s u l t i n g  i n  t h e  steep 
slopes and h i g h  relief characterist ic o f  the reg ion .  

( 2 )  Geology 

The geology of t h e  H a i l e y  area r e f l e c t s  
u p l i f t ,  i n t r u s i o n ,  g l a c i a t i o n ,  vu lcanism,  and stream 
e r o s i o n ,  a l l  o f  which have p l ayed  a major role i n  t h e  s t r u c -  
t u r e  o f  t h e  area. H a i l e y  is located a t  t h e  boundary o f  t h e  
Idaho B a t h o l i t h  and t h e  Snake R i v e r  P l a i n .  As a r e s u l t ,  
b o t h  t h e  g r a n i t i c s  o f  t h e  B a t h o l i t h  and v o l c a n i c  flows and 
d e b r i s  predominate .  Glacial  deposits and a l l u v i u m  o v e r l i e  
v o l c a n i c  debris ,  mar ine  d e t r i t u s ,  and q u a r t z i t e  i n  t h e  
no rma l - f au l t ed  Wood R i v e r  v a l l e y .  I n  a d d i t i o n  t o  t h e  f a u l t s  
bounding t h e  v a l l e y ,  a major n o r t h e a s t - s o u t h w e s t  t r e n d i n g  
t h r u s t - b l o c k  boundary f a u l t  is e v i d e n t  a l o n g  D e e r  Creek 
canyon e x t e n d i n g  i n t o  t h e  P i o n e e r  Mountains to  t h e  east o f  
t h e  v a l l e y .  L ike  t h e  Snake R i v e r  P l a i n ,  t h e  H a i l e y  area 
seems aseismic, a l t h o u g h  a large number o f  e a r t h q u a k e s  occur 
i n  t h e  Sawtooth Mountains n o r t h  o f  S t a n l e y .  

( 3 )  Soi ls  

from deep and p r o d u c t i v e  i n  t h e  
v a l l e y  bot  tom and unproduc t ive  on t h e  steep 
s o u t h  slopes. Much o f  t h e  area is c h a r a c t e r i z e d  by f l u v i a l  
slopes w i t h  so i l s  formed from u n d e r l y i n g  g r a n i t i c s ,  
s ands tone ,  v o l c a n i c  r h y o l i t e s ,  and metamorphose sed imen t s .  
Soi ls  d e r i v e d  from t h e  g r a n i t i c s  o f  t h e  B a t h o l i t h  are 
g e n e r a l l y  g r a v e l l y ,  sandy loams or loamy sands .  The p r o f i l e  
is n o t  w e l l  deve loped  and r a n g e s  i n  d e p t h  from 25 c m  t o  90 
c m  . Sedimentary  s o i l s  are modera t e ly  deep c l a y s  or 
clayloams o v e r  well-fractured bedrock.  Soi ls  whose p a r e n t  
material is  v o l c a n i c  are loams or c l a y  loams w i t h  s h a l l o w  t o  
modera t e ly  deep profiles.  The so i l s  of  t h e  B a t h o l i t h  are 
h i g h l y  e r o s i v e ,  w h i l e  t h e  sed imen ta ry  and v o l c a n i c  so i l s  are 
v e r y  c o h e s i v e  and much less e r o s i v e .  

d. 

Wood Rive r ,  
reaches of 
t h e  stream 

Water Resources 

(1) S u r f a c e  Water 

The p r imary  stream i n  t h e  area is the  Big 
which is f e d  l a r g e l y  by snowmelt i n  t h e  upper  

t h e  watershed .  Temperature  v a r i a t i o n s  c o n t r o l  
discharge d u r i n g  t h e  h i g h  s p r i n g  r u n o f f .  

P r e c i p i t a t i o n  r a r e l y  - c o n t r i b u t e s  d i r e c t l y  t o  h i g h  r u n o f f  i n  
t h e  b a s i n .  The Big Wood R i v e r  d r a i n s  o v e r  1660 km2 of t h e  
B o u l d e r ,  P i o n e e r ,  and s o u t h e r n  Sawtooth Mountains.  The 
r i v e r  empties i n t o  t h e  Magic R e s e r v o i r  which p r o v i d e s  irri- 
g a t i o n  water supp ly  f o r  L inco ln  and Gooding c o u n t i e s ,  25 km 
s o u t h  of Hai l ey .  D i v e r s i o n s  above H a i l e y  are used t o  irri- 
g a t e  a n  a v e r a g e  of 4000 ha. The a v e r a g e  d i s c h a r g e  o f  t h e  

I 
I 

i 
--. i 
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r i v e r  a t  Hai ley  is 10.8 m3/s, w i th  recorded extremes of 1 4 1  
m 3 / s  and 0 m3/s .  Forty-seven p e r c e n t  o f  t h e  t o t a l  f low of 
t h e  r i v e r  i n  t h e  1976 water y e a r  occurred i n  May and June. 
Average water q u a l i t y  o f  t h e  r i v e r  i n  1975 and 1976 j u s t  
s o u t h  of Hailey is shown i n  table G-1. I r r i g a t o r s  are 
g e n e r a l l y  s h o r t  of water each year .  Decreed water r i g h t s  on 
t h e  r i v e r  above t h e  Magic Reservoi r  t o t a l  approximately 28 

u 

RIVER, 1975 AND 1976 

140 
~ 15 

- 
Cl 

The Wood River  a q u i f e r  is unconfined 
f l u v i o - g l a c i a l  sedimentary deposit under ly ing  - t h e  v a l l e y  t o  
d e p t h s  o f  more than  90 m. Beds of  sand and g r a v e l  i n t e r -  
bedded wi th  c l a y s  and s i l t  y i e l d  l a r g e  s u p p l i e s  o f  water t o  
w e l l s  u p  t o  30 m deep i n  t h e  v a l l e y .  The water table, ,which 
has  a n  average  g r a d i e n t  of 7.6 m/km, is deepest i n  l a t e  
w i n t e r  and s h a l l o w e s t  i n  June. . The groundwat is of uni- 
formly good q u a l i t y ,  a l though it ranges  from m 
to  hard.  Groundwater ou t f low from t h e  upper 
t o t a l s  about 6000 hm3 annual ly .  

2 .  N a t u r a l  Environment 

a. Flora 

The dominant v e g e t a t i o n  t y p e s  around Ha i l ey  and 
i n  t h e  mountains to t h e  w e s t  are c o n i f e r  timber and 
sagebrush-grass .  Lodgepole p i n e  ( P i n u s  c o n t o r t a )  and 
Douglas f i r  occu r  . p r imar i ly  on t h e  n o r t h  and east  slopes, 
w h i l e  mountain b i g  - sagebrush,-  b i t t e r b r u s h ,  b l u e  bunch 
wheatgrass ,  and chokecherry g e n e r a l l y  ocZur on t h e  s o u t h  and 
w e s t  slopes, Associated v e g e t a t i o n  types  found i n  t h e  
v a l l e y  bottoms inc lude  g r a s s l a n d ,  meadow, aspen,  and 
r i p a r i a n .  Slopes a long  t h e  n o r t h  side of  upper Deer Creek 
are h i g h l y  s e n s i t i v e  and d i f f i c u l t  t o  r evege ta t e .  Although 
v e g e t a t i o n  t y p e s  throughout  t h e  area are well-established, 
forest  f i r e s  and timber h a r v e s t s  r e s u l t  i n  local shor t - te rm 
changes.  CI 
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b. Fauna 

Pr imary  l a r g e  m a m m a l s  i n  t h e  area i n c l u d e  mule 
deer, e l k ,  b l a c k  bear, and mountain g o a t s  (Oreamnos 
amer i canus )  . Predators i n c l u d e  bear, mountain l i o n  ( F e l l s  
c o n c o l o r ) ,  l ynx  (Lynx c a n a d e n s i s ) ,  bobcat, and. coyote .  
Common r o d e n t s  i n c l u d e  t h e  Columbian ground s q u i r r e l ,  red 
s q u i r r e l  (Tamiasc iu rus  h u d s o n i c u s ) ,  chipmunk (Eutamias  sp . ) ,  
deer mouse (Peromyscus m a n i c u l a t u s ) ,  and snowshoe rabbi t .  
Forest g r o u s e  ( T e r a o n i d a e )  are common i n  t h e  timbered areas, 
w h i l e  p a s s e r i n e  species i n c l u d i n g  f o x  spar row (Passerella 
i l i a c a )  , song spar row (Melospiza  melodia) , and y e l l o w t h r o a t  
( G e o t h l y p i s  t r ichas)  are found th roughou t  t h e  area. Beaver 
(Castoridae),  muskra t ,  s n i p e  (Scholopacidae), b l a c k b i r d s  
( C o r v i d a e ) ,  f r o g s ,  and g a r t e r  s n a k e s  ‘(Thamnophis s i r ta l is)  
are common i n  t h e  marshy v a l l e y  bottoms. Summer range  for 
deer and e l k  is abundant .  Extremely v a l u a b l e  w i n t e r  range  
is  located i n  Deer Creek canyon, on B u t t e r c u p  Mountain t o  
t h e  west, and a l o n g  W i l l o w  Creek t o  t h e  s o u t h .  
Approximately 100  e l k  and 300 deer w i n t e r  a l o n g  t h e  
sagebrush-covered  s o u t h  slopes of Deer Creek canyon. Cow 
Creek canyon i n  t h e  n o r t h e r n  p a r t  o f  t h e  area is v e g e t a t e d  
w i t h  a spen  and p r o v i d e s  good e l k  forage d u r i n g  ca lv ing  i n  
May and June .  From 40 t o  60 e l k  c a n  be found i n  t h e  area 
d u r i n g  t h i s  p e r i o d .  

C.  A q u a t i c s  

F i s h  found i n  t h e  major streams of t h e  r e g i o n  
i n c l u d e  rainbow, c u t t h r o a t ,  e a s t e r n  brook t r o u t ,  and 
w h i t e f i s h .  Dolly Varden t rou t  and kokanee salmon 
(Oncorhynchus n e r k a )  are found i n  t h e  S o u t h  Fork of t h e  
B o i s e  R ive r  j u s t  w e s t  of t h e  area of i n t e r e s t .  F i s h e r i e s  
c a p a b i l i t y  is l o w  th roughou t  t h e  t r i b u t a r i e s  of t h e  Big Wood 
Rive r .  These streams do c o n t a i n  some n a t i v e  rainbow t r o u t .  
S e v e r a l  t i m e s  a y e a r ,  f i s h  are p l a n t e d  i n  Soldier Creek, 
W i l l o w  Creek ,  and D e e r  Creek. 

3. C u l t u r a l  Environment 

a. Land U s e  

O f  t h e  30,600 ha i n  t h e  area o f  i n t e r e s t ,  a n  
estimated 11,700 ha  are under  t h e  j u r i s d i c t i o n  of t h e  
Sawtooth N a t i o n a l  Forest, 9800 ha are c o n t r o l l e d  by t h e  
Bureau of Land Management, 1500 ha  be long  t o  t h e  S ta te  of 
Idaho, and t h e  remainder  is p r i v a t e  l a n d .  Land u s e s  on t h e  
USFS and BLM i n  t h e  w e s t e r n  h a l f  o f  t he  area of i n t e r e s t  
i n c l u d e  snowmobiling, hun t ing ,  c r o s s - c o u n t r y  s k i i n g ,  s c e n i c  
t r a v e l ,  and summer  r e c r e a t i o n ,  mining ( 1 6  lead and s i l v e r  
mines are located i n  t h e  a rea) ,  and ca t t le  and sheep 
g r a z i n g .  R e c r e a t i o n a l  f a c i l i t i e s  a t  Clarendon H o t  S p r i n g s  
are t h e  o n l y  geothermal  development i n  t h e  area. The 
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e a s t e r n  h a l f  o f  t h e  area is used f o r  g r a z i n g ,  fa rming ,  a 
t r a v e l  corridor, and r e s i d e n t i a l .  hj 

b . Soc ioeconomi and Demography 

A l l  of t h e  area o f  i n t e r e s t  is located i n  B l a i n e  
County,  which had a p o p u l a t i o n  i n  1976 o f  7900. The popula- 
t i o n  d e n s i t y  i n  t h e  coun ty  i n  t h a t  y e a r  was 1.7 people/km2. 
E i g h t e e n  p e r c e n t  of t h e  county  p o p u l a t i o n  is classed as  
rural-farm, w h i l e  82 p e r c e n t  is classed as rural-nonfarm.  
H a i l e y ,  the  c o u n t y  seat ,  had a p o p u l a t i o n  i n  1970 of 1425. 
The coun ty  p o p u l a t i o n  i n c r e a s e d  38 p e r c e n t  i n  t h e  s i x  y e a r s  
from 1970 to 1976,  compared to  a 16.5 p e r c e n t  p o p u l a t i o n  
i n c r e a s e  i n  t h e  State  of Idaho d u r i n g  t h e  same period. 
M i g r a t i o n  accoun ted  f o r  79 p e r c e n t  o f  t h e  c o u n t y ' s  popula- 
t i o n  i n c r e a s e .  

The unemployment rate i n  t h e  coun ty  i n  1976 was 
14.4 p e r c e n t ,  r a n g i n g  from 10.6 p e r c e n t  i n  September to  22 
p e r c e n t  i n  May a t  t h e  end o f  t h e  s k i  season .  S e r v i c e s  a s  a 
g r o u p  employ t h e  l a r g e s t  number of people ( 2 7  p e r c e n t  o f  
t o t a l ) ,  w i t h  trade, s t a t e  and local,  and nonfarm proprietors 
t o g e t h e r  a c c o u n t i n g  f o r  a n  a d d i t i o n a l  40 p e r c e n t .  Pe r 
capi ta  income i n  1970 was 1 1 4  p e r c e n t  of t h e  s ta te  ave rage .  

c. A r c h a e o l o g i c a l  a H i s  tor ica l  

A r c h a e o l o g i c a l  s u r v e y s  i n  t h e  r e g i o n  i n d i c a t e  
t h a t  p r i m i t i v e  man i n h a b i t e d  t h e  area; however, no e x t e n s i v e  
a r c h a e o l o g i c a l  s t u d i e s  have been conducted  which y i e l d  spe- 
c i f i c  data f o r  t h e  area The f irst  w h i t e  man i n  t h e  area 
was a t r a p p e r  t r a v e r s i n g  t h e  mountains  t o  Boise i n  1824. A 
g o l d  d i s c o v e r y  i n  1863 l e d  t o  t h e  founding  of H a i l e y  and 
Ketchum. Many of t h e  mining towns e s t a b l i s h e d  d u r i n g  t h e  
s u b s e q u e n t  30 y e a r s  are now g h o s t  towns. Homesteading 
f l u o r i s h e d  i n  t h e  1880 ' s  and sheep g r a z i n g  w a s  e x t e n s i v e  
u n t i l  t h e  Sawtooth N a t i o n  was e s t a b l i s h e d  
The Union Pacif ic  Rai l ro  
V a l l e y  R e s o r t  i n  1936,  m a  
major i n d u s t r y  i n  t h e  area. 

c r e a t i o n  Area, t h e  o n l y  
i l i z e d  by r e c r e a t i o n a l  

The s t u d y  area r e c e i v e s  heavy use  i n  summer by 
backpacke r s  and campers and i n  w i n t e r  by s k i e r s ,  who 
f r e q u e n t  t h e  area from a l l  par ts  of the  world. P r e s e r v a t i o n  
of t h e  envi ronment  i n  t h i s  area would be a major conce rn  to  
p o t e n t i a l  d e v e l o p e r s .  
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I V .  POTENTIAL ENVIRONMENTAL IMPACTS 

The env i ronmen ta l  impac t s  t h a t  may r e s u l t  from t h e  de- 
velopment of geo the rma l  resources i n  t h e  areas under  con- 
s i d e r a t i o n  w i l l  v a r y  s i g n i f i c a n t l y .  I n  g e n e r a l ,  t h e  
developments  w i l l  be,  on a r e l a t i v e l y  small scale, so t h a t  
cumula t ive  impacts i n  any one area w i l l  be minor.  

A. A I R  QUALITY 

Sources of a i r  p o l l u t i o n  f r o m  geo the rma l  development 
i n c l u d e  d u s t  from cleared areas and roads, v e h i c l e  
e m i s s i o n s ,  d i s s o l v e d  g a s s e s  i n  t h e  geo the rma l  f l u i d s ,  and 
e m i s s i o n s  from i n d u s t r i a l  processes. D u s t  c a n  be controlled 
t o  a c e r t a i n  e x t e n t  by g r a v e l l i n g ,  w a t e r i n g ,  or o i l i n g  roads 
and s i tes .  The d i s s o l v e d  g a s  c o n t e n t  ( e s p e c i a l l y  hydrogen 
s u l f i d e )  i n  m o s t  geo thermal  resources i n  Idaho is v e r y  l o w .  
Geothermal  sys tems w i l l  be a closed c y c l e  u n i t  i n  most 
processes, r e s u l t i n g  i n  no release of  d i s s o l v e d  g a s s e s  t o  
t h e  'environment.  Where this is n o t  t h e  case, gas e m i s s i o n s  
c a n  be reduced th rough  t h e  u s e  o f  s c r u b b i n g  u n i t s .  
Emiss ions  from i n d u s t r i a l  processes w i l l  v a r y  and c a n  be 
c o n t r o l l e d ,  i f  n e c e s s a r y ,  t o  meet s t a t e  and f e d e r a l  
r e g u l a t i o n s .  

B. NOISE 

Noise l e v e l s  d u r i n g  geothermal  development w i l l  
g e n e r a l l y  be h i g h e s t  d u r i n g  w e l l  d r i l l i n g .  Noise l e v e l s  
from d r i l l  r i g s  r ange  from less t h a n  50 dBA a t  6 m for cable 
tool r i g s  t o  h i g h e r  t h a n  70 d B A  a t  6 m for  o i l  r i g s .  D r i l l  
r i g s  may o p e r a t e  for 24 hours  a day where t h e  n o i s e  does n o t  
cause d i s r u p t i o n .  The n o i s e  from open water d i s c h a r g e  l i n e s  
from a geo the rma l  w e l l  r a r e l y  exceeds  70 dBA a t  1 . 5  m. Any 
o f  t h e s e  n o i s e  l e v e l s  s h o u l d  be reduced t o  less  t h a n  60 dBA 
a t  300 m. 

c. SOILS 

The p r imary  env i ronmen ta l  impacts'of geo the rma l  develop-  
ment on so i l s  w i l l  be i n c r e a s e d  e r o s i o n  on cleared l a n d  and 
i n s t a b i l i t i e s  on s t e e p  s l o p e s .  To a g r e a t  e x t e n t ,  these 
impacts can  be reduced through c a r e f u l  s i t i n g  o f  w e l l  and 
p l a n t  sites. The h i l l s  su r round ing  Pocatello and t h e  
canyons i n  t h e  H a i l e y  area are e s p e c i a l l y  susceptible t o  
so i l  s t a b i l i t y  problems. 

D. WATER RESOURCES 

The impact of goe thermal  resources o n  water q u a l i t y  and 
supp ly  is one of t h e  major conce rns  i n  t h e  State of Idaho. 
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Water c o n t a m i n a t i o n  c a n  r e s u l t  from c a s i n g  leaks,  seepage  
from h o l d i n g  ponds,  u n c o n t r o l l e d  d i s c h a r g e  from w e l l s ,  and 
improper *disposal o f  t h e  geothermal  f l u i d s  . R e g u l a t i o n s  
r e q u i r e  t h a t  geo the rma l  w e l l s  be cased and  cemented through 
s h a l l o w  groundwater  a q u i f e r s  t o  reduce t h e  chance of 
geo the rma l  f l u i d s  l e a k i n g  i n t o  t h e s e  a q u i f e r s  th rough t h e  
wellbore. D r i l l i n g  muds help t o  reduce t h e  seepage  from 
h o l d i n g  ponds; however, i f  s eepage  of poor q u a l i t y  f l u i d s  is 
h i g h ,  t h e  h o l d i n g  ponds can  be l i n e d .  Proper d e s i g n .  o f  
wells, we l lheads  I p i p i n g  sys t ems ,  and 
s h o u l d  r educe  t h e  chances  o f  water contami 
sources. Samples from the rma l  wells and s p r i n g s  across t h e  
s t a t e  i n d i c a t e  t o t a l  i s s o l v e d  so l ids  , r ang ing  from 180 t o  
13 ,000  mg(1,. w i t h  a n o f  630 mg/l. The g u a l i t y  of some 
geo the rma l  f l u i d s ,  t h e n ,  c a n  be expected to  be compa t ib l e  
w i t h  surface and s h a l l o w  groundwaters. I n d i c a t i o n s  are t h a t  
geo the rma l  sys t ems  i n  Idaho are n o t  comple t e ly  s e p a r a t e d  
from other groundwater  a q u i f e r s .  As a resu l t ,  p r o d u c t i o n  of 
geo the rma l  f l u i d s  may i n t e r f e r e  w i t h  groundwater  s u p p l i e s  i n  
some places. 

E .  S E I S M I C I T Y  

iEJ 

rAal areas ve be areas of 
t seismic a c t i v i t y .  P r o d u c t i o n  and i n j e c t i o n  of 

geo the rma l  f l u i d s  may i n c r e a s e  t h e  a c t i v i t y  i n  some areas. 
The  Snake R i v e r  P l a i n  i n  Idaho  is considered v e r y  aseismic 
and background l e v e l s  o f  seismic a c t i v i t y  i n  t h e  areas under  
c o n s i d e r a t i o n  are low. Depending on  t h e  amount o f  f a u l t i n g  
and . t h e  imbalance created by p r o d u c t i o n  and i n j e c t i o n  i n  
these areas, microseismic a c t i v i t y  may or may n o t  i n c r e a s e .  

BSIDENCE 

Whenever l a r g e  y u a n t i t i  are withdrawn from 
u n c o n s o l i d a t e d  sed imen t s  or when d e c l i n i n g  r e s e r v o i r  
p r e s s u r e s  e t h e  s u p p o r t - f o r  overburden ,  s 
result .  ome areas i n  Idaho,  subs idence  
wi thd rawa l  r i r r i g a t i o n  h a s  been doc 

s u b s i d e n c e  depend on t 
. i n  a c i t y  may r e su l t  

damage t o  many gs, The same amount o f  s u b s i d e n c e  i n  
a n  undeveloped u l t  i n  any  
damage. 

G. FLORA 

T h e  major impact t o  f lo ra  g e n e r a l l y  resu l t s  from t h e  
c l e a r i n g  of l a n d  for roads, d r i l l  s i t es ,  and p r o c e s s  
f ac i l i t i e s .  I f  those d i s t u r b e d  l a n d s  are r e v e g e t a t e d  w i t h  
n a t i v e  s p e c i e s  f o l l o w i n g  development ,  t h e  impact can  be 
reduced.  I f  n o t ,  s o i l  erosion may i n c r e a s e  and a s i g n i f i -  
c a n t  i n v a s i o n  of noxious  s p e c i e s  s u c h  as ha loge ton  

&id 
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(Ha loge ton  g l o m e r a t u s )  may r e s u l t .  R e e s t a b l i s h m e n t  o f  
n a t i v e  v e g e t a t i o n  on u n s t a b l e  slopes is d i f f i c u l t  and i n  
areas w i t h  l o w  m o i s t u r e  a v a i l a b i l i t y ,  t h i s  r e e s t a b l i s h m e n t  
may take decades. 

H. FAUNA 

The impact o n  local f a u n a  i n  deve loped  a g r i c u l t u r a l  or 
m e t r o p o l i t a n  areas w i l l  be minimal.  The prime species 
displaced by development  i n  those areas w i l l  be small 
m a m m a l s .  I n  t h e  undeveloped areas o f  Hailey,  Blue  Gulch ,  
and Bruneau-Grand V i e w ,  development  may r e s u l t  i n  major 
impacts to  fauna ,  Each o f  t h e s e  areas is prime h a b i t a t  f o r  
e l k ,  mule deer, and raptors. N e s t i n g  and c a l v i n g  areas are 
p a r t i c u l a r l y  v u l n e r a b l e  i n  t h e  s p r i n g  and e a r l y  summer and 
development  i n  these areas s h o u l d  be avo ided .  A q u a t i c  spe- 
c ies  may be impacted as a r e s u l t  of i n c r e a s e d  e r o s i o n  or 
d i s c h a r g e  o f  poor q u a l i t y  g o e t h e r m a l  f l u i d s  t o  streams. I n  
most cases, d e s i g n  o f  fac i l i t i es  w i l l  r e d u c e  t h i s  impact. 

I .  SOCIOECONOMICS 

If major development  o c c u r s  i n  s p a r s e l y  p o p u l a t e d  areas, 
t h e  p o p u l a t i o n  i n f l u x  may r e s u l t  i n  s i g n i f i c a n t  social  and 
economic impacts. These impacts would i n c l u d e  lack of 
h o u s i n g ,  s t r a i n  on  u t i l i t i e s  and s e r v i c e ,  especially water 
s u p p l y  and medical s e r v i c e s .  I f  deve lopment  o c c u r s  i n  a n  
o r d e r l y  manner, there may be a n  o p p o r t u n i t y  f o r  p l a n n i n g  
e a r l y  i n  t h e  development  phase which c o u l d  r e d u c e  many o f  
t h e  a d v e r s e  impacts. The k i n d s  o f  deve lopment  t h a t  c a n  be 
e x p e c t e d  i n  t h e  areas under  c o n s i d e r a t i o n  are e i the r  retro- 
f i t t i n g  e x i s t i n g  processes to  u t i l i z e  g e o t h e r m a l  f l u i d s  or 
small-scale new processes. These deve lopments  s h o u l d  r e s u l t  
i n  few a d v e r s e  soc ioeconomic  impacts. 

J. ARCHAEOLOGICAL AND HISTORICAL 

A l l  o f  t h e  areas unde r  c o n s i d e r a t i o n  are known to  or are 
e x p e c t e d  t o  have s i g n i f i c a n t  h e r i t a g e  r e s o u r c e s .  Where 
t h e s e  r e s o u r c e s  have been  documented (e.g.# t h e  r o u t e  t o  t h e  
Oregon T r a i l ) ,  t h e y  s h o u l d  be protected d u r i n g  development .  
A r c h a e o l o g i c a l  c u r v e s  s h o u l d  be conduc ted  i n  u n d i s t u r b e d  
areas where no  data e x i s t .  I f  a r c h a e o l o g i c a l  r e s o u r c e s  are 
uncovered  d u r i n g  development ,  s t a t e  a r c h a e o l o g i s t s  w i l l  be 
c o n s u l t e d  . 
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	36N 1lE l3BCClS 8/23/72 48 0 151 49 3.3 0.0 29 0.50 21 22.00 15.00 0.03 2.1 2.20 0.03 0.0 0.0 148 8.5 133 8 0 54 87.7 4.4 Jr667
	36N 13E l8ADDlS
	7s 3E 4AcDI 6/36-00
	75 4E IMXI
	75 4E 3ABDI
	0.11 ZBl
	9.3 8.20 I.M
	75 4E 1zBM)I
	0.10 M9
	0 84 78.4 4.9 0.m
	75 4E 14ABc1
	75 4E ISACDI 6/12/73 33 325 ****"

	75 4E DES32 6/13/73 39 247 *****
	75 4E 25W1 y24/73 37 224 *****
	7s 4E zM3CBl 7/10(73
	75 4E 278cc1 7/10/73 Zl
	7s 5E Klecl
	0.09 279 8.S
	7s 5E BCCCI
	75 5E WWI
	75 5E l3MCI
	7s K l3CBBl
	ROBERT TINDALL WELL
	7s 5E 16ACDl 5/30/73

	85 14E 31WlS6329-00
	14E SJCBAI 5/24/72 59 64 227 97 1.1 0.0 100 1-50 88 38.00 Z.00
	95 14E 9NX)l 10/
	19E 330001 5/25/72 33 t189 iM5

	11s ZOE 3-1 9/ 0/52
	12s 17E 51WlS 7/25/72 36 0 114 19 34.0 14.00 43 11.00 Z6
	67 18.0 2.00 16 6.00 95 0,O

	13s 17E 7W1
	16s 17E 30MXIS
	5E 2288ClS 8/ 3/72 8s 0 625 94 1.9 L10
	PLUNGE
	5E -1s 10/ W55 39 0 0 53 2.0 0.40 52 5.10 70 12.00 &OO
	CABARTON H
	IJN 4E 31CA81S a/
	14N 3E 3bAB31 8/
	14N 6E Il&MlS 8/45-00
	15N 3E 13BBClS 8/ 2/72 34 020 60 1.3 0.10 60 0.60 17 45.00 16.00 0.02 16.0 2.60 0.0 0.0 0.0 279 9.8 Zl9
	15N 6E 14AQEtS a/
	0.0 a4
	16N 1OE 14oBcZS O/ O/
	17N 6E -IS 10/18/77
	17N 10E llBBAlS O/ O/ 0 69 0 57 77 2.3 0.0 110 2.00 87 22.00 73.00 0.0 19.0 17.00 0.0 0.0 0.0 0 8.7 365 6 0 108 96.6 P.0
	17N 1IE 218 IS O/ O/
	17N 13E 27AAClS O/ O/


	17N 14E SCIXIS O/ O/
	I8N
	I8N 6E 9ADcIS 10/18/77
	18N BE 1760AlS 9/ 0/58
	19 130 m.0
	1IN W 16MB1
	I1N 3W 78DB2S 8/
	IIN 5U 208DDl 8/5925-00
	11N 6W 3DBBl 8/
	1lN 6U 3x81 8/ 7/73 25 66 0 577 4.0 0.10 130 1-20 15 36.00 150.00 0.0 55.0 0.60 0.0 0.0 2.40 579 7.4 Wl
	I1N 6W IOACBlS 8/ 6/73 22 0 19 31 12.0 1.80 50 1.40 44 0.0 53-00 0.08 17.0 l.M 8.M
	11N W IOCCAI 8/ 2/73 78 28 0 140 2.6 0.0 140 4.80 32 37.00 150.00 0.0 56.0 2.90 0.01 0.0 2.10 734 9.2 H9
	6s SE S4DCCl SEDIMENTS
	l15.80l
	IRRIGATION
	42.8186 BEm
	I InsnncltiM
	C Bruneau-Grandview
	E Blue Gulch Twin Falls and Artesian City
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