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S i t e  S p e c i f i c  Development A n a l y s i s  

Ketchum, Idaho 

PREFACE 

Ketchum, Idaho i s  l o c a t e d  i n  S o u t h c e n t r a l  Idaho ,  
a long  t h e  Big Wood River i n  B l a i n e  County. 
and b u s i n e s s e s  are hea ted  by geothermal  w a t e r  d e r i v e d  
from Guyer Hot S p r i n g s ,  l o c a t e d  4 km ( 2 . 5  m i . )  w e s t  of 
t h e  Ketchum town c e n t e r  on W a r m  S p r i n g s  Creek.  

Over 40  homes 

Ketchum, p o p u l a t i o n  2 , 1 6 1 ,  w a s  s e l e c t e d  f o r  a s i t e  
development a n a l y s i s  because:  
been hea ted  by geothermal  water s i n c e  1 9 0 3 ;  t h e  Depar t -  
ment of Water Resources  has  completed a su rvey  of e x i s t i n g  
the rma l  waters: and t h e  C i t y  of Ketchum r e q u e s t e d  assist-  
ance  from t h e  Idaho O f f i c e  of Energy. 

b u i l d i n g s  i n  t h e  town have 
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1.0 Introduction 

A site specific development analysis is a qualitative and 
quantitative analysis of technical, economic, environmental, and 
institutional factors which influence the scale and timing of geo- 
thermal development. The analysis is based on current information 
available in the literature and reflects interest in geothermal 
development at Ketchum, Idaho. This study summarizes known infor- 
mation, estimates economic risk, and outlines institutional param- 
eters which are site specific to the Blaine County area. The 
Ketchum Site Specific Development Analysis involves locating a pro- 
duction well field near the town of Ketchum and delivering that 
resource to both commercial and residential buildings for space 
heating purposes. 

A review of current socio-economic data was conducted to 
determine the nature of the regional economy and the potentials 
for growth. Technical papers on space heating and the application 
of geothermal heat were reviewed to determine heat load, thermody- 
namics, and energy requirements of a district heating system. 
Resource data for the Blaine County area was provided by the Idaho 
Department of Water Resources, the U . S .  Geological Survey, and 
the Idaho Bureau of Mines and Geology. Detailed resource geo- 
chemical information was compiled from reports issued by the Idaho 
Department of Water Resources. 

The resource temperatures are expected to range from a minimum 
of 7loC (160°F) to a maximum of 25OC (2570F)  for drilling depths 
of less than 914 meters (3,000 feet). Temperatures in this range 
have proven applications for space heating. Temperatures predicted 
by geochemical thermometers seem to indicate that thermal waters 
in the area ascend along fault zones from an aquifer or reservoir 
source with temperatures from 85OC (185OF) to 125OC ( 2 5 7 O F ) .  These 
higher temperature resources may be circulating to depths approaching 
900 meters to 3,048 meters (3,000 to 10,000 f e e t ) .  

Electricity, fuel oil, and natural gas are the principal energy 
forms available for space heating incKetchum. The current cost 
of new electrical service is $7.OO/MBTU. The average cost of fuel 
oil is $lllO/MBTU and the average cost of gas is $6.50/MBTU. 
This study will estimate the range of development cost for  geo- 
thermal energy and compare the cost of deliverable geothermal water 
for space heating with the current conventional energy forms avail- 
able at Ketchum, Idaho. 

2.0 Site Description 

2.1 Location 

Ketchum, Idaho, in Blaine County, is approximately 124 km 
( 7 7  mi.) north of Twin Falls and 250 km (-145 mi.) east of Boise. 
The town of Ketchum is located at the confluence of Warm Springs 
Creek and Trail Creek with the Big Wood River. U.S. Highway 75 

2 



F I G U R E  2.1.1 

LOCATION OF KETCHUM, IDAHO 
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r u n s  no r th - sou th  through town. F i g u r e  2 . 1 . 1  shows t h e  l o c a t i o n  of  
t h e  community o f  Ketchum. 

v a l l e y .  W a r m  S p r i n g s  Creek f o l l o w s  a n o r t h - n o r t h e a s t  t r e n d i n g  
canyon and i s  p robab ly  f a u l t  c o n t r o l l e d .  The h o t  s p r i n g s  a r e  
l o c a t e d  4 k i l o m e t e r s  ( 2 . 5  m i . )  w e s t  of town n e x t  t o  t h e  c r e e k .  
F i g u r e  2 . 1 . 2  i s  a s i t e  map of t h e  Guyer Hot S p r i n g s .  

The Ketchum geothermal  area i s  l o c a t e d  i n  Warm S p r i n g s  Creek 
A 

2 . 2  Demographics 

The estimates o f  t h e  f u t u r e  p o p u l a t i o n  of B l a i n e  County and 
Ketchum are made on t h e  b a s i s  of p a s t  t r e n d s .  Many changes i n  
c i r cums tances ,  e s p e c i a l l y  i n  economic c o n d i t i o n s ,  can change t h e s e  
t r e n d s .  Local  c i t y  and county  p o p u l a t i o n  changes can v a r y  from t h e  

e x p e r i e n c e  i s  f o r  t h e  smaller area t o  f o l l o w  a p a t t e r n  set  by t h e  
l a r g e r  r e g i o n .  

' t r e n d s  o f  a l a r g e r  area,  such  as t h e  s t a t e .  However, t h e  u s u a l  

P o p u l a t i o n  change i n  t h e  Ketchum area i s  r e l a t e d  t o  f e d e r a l  
and s ta te  est imates .  Three es t imates ,  h i g h ,  medium, and l o w ,  w e r e  
made f o r  t h e  p o p u l a t i o n  of  Idaho u n t i l  1 9 9 0 .  A l l  o f  t h e s e  are  
based on p r e l i m i n a r y  and pub l i shed  estimates made by t h e  Census 
Bureau and t h e  Idaho Department of  Water Resources .  P o p u l a t i o n  
p r o j e c t i o n s  f o r  Ketchum and B l a i n e  County are based on t h e  medium 
series o f  estimates of  s t a t e  growth. 

Growth i n  B l a i n e  County i s  p r e d i c t e d  t o  c o n c e n t r a t e  a long  t h e  
Big Wood River  between Ha i l ey  and Sun Va l l ey .  Ketchum, o r i g i n a l l y  
known as  L e a d v i l l e ,  h a s  an es t imated  1980 p o p u l a t i o n  o f  2 , 1 6 1 .  The 
p o p u l a t i o n  f o r e c a s t  f o r  major communities i n  t h e  Ketchum a r e a  i s  
shown i n  Table  2 . 2 .  The a p p a r e n t  decrease i n  t h e  Ketchum p o p u l a t i o n  
can be a t t r i b u t e d  t o  s e a s o n a l  d i f f e r e n c e s  i n  measurement d a t e s .  The 
1 9 7 5  estimate w a s  based upon a survey  t a k e n  i n  February  1 9 7 7  w h i l e  
t h e  1980 Census took p l a c e  i n  A p r i l  o f  t h i s  y e a r .  

The town f u n c t i o n s  l a r g e l y  as a r e s o r t  and, t o  a lesser d e g r e e ,  
as a t r a d i n g  c e n t e r  f o r  t he  o u t l y i n g  areas.  R e c e n t  p o p u l a t i o n  
changes i n  t h e  Ketchum-Sun Va l l ey  area are due t o  r a p i d  growth i n  
t h e  l o c a l  t o u r i s t  i n d u s t r y .  

Guyer Hot S p r i n g s  are located i n  a r e s i d e n t i a l  area a s h o r t  
d i s t a n c e  from t h e  W a r m  S p r i n g s  c h a i r l i f t  o n , B a l d  Mountain. There 
are s e v e r a l  r e s i d e n c e s  n e a r  t h e  h o t  s p r i n g s  and much new development 
e x i s t s  between t h e  h o t  s p r i n g s  and t h e  c e n t e r  of Ketchum. 

The C i t y  o f  Ketchum, l i k e  o t h e r  c i t i e s  i n  t h e  Wood River V a l l e y ,  
has  expe r i enced  a s i g n i f i c a n t  i n c r e a s e  i n  hous ing  s t a r t s  ove r  t h e  l a s t  
t e n  y e a r s .  S i n c e  1 9 7 0  approximate ly  1 , 3 8 0  new apa r tmen t s ,  condominiums, 
and homes have been c o n s t r u c t e d  i n  Ketchum. The un incorpora t ed  areas 
su r round ing  Ketchum and Sun V a l l e y  have a l s o  shown a s t e a d y  i n c r e a s e  
i n  new hous ing  u n i t s  o v e r  t h e  l a s t  t e n  y e a r s .  The growth i s  i n  l a r g e  
p a r t  due t o  an  i n c r e a s i n g  number of v a c a t i o n  homes be ing  c o n s t r u c t e d  
i n  t h e  Upper Wood River b a s i n .  
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TABLE 2.2 

BLAINE COUNTY 

Bellevue 

H a i  l e y  

Ketchum 

Sun V a l l e y  

Sources :  

1970 1975 

5740 7750 

537 639 

1425 1979 

1 4 5 4  2698 

180 239 

POPULATION FORECAST 

1980 1985 1990 1995 2000 

9638 12100 14090 16500 19370 

1034 1435 1991 2763 3834 

8562 2 1 0 4  2992 4247 6030 

2161 2635 3213 3916 4774 

520 884 1502 2553 4340 

U. S. D e p t .  of C o m m e r c e ,  1970 Census F i g u r e s  

County P r o f i l e s  of Idaho ,  Idaho  Div i s ion  of Budget,  P o l i c y  P lann ing  and 
Coord ina t ion ,  3rd  e d . ,  1978 est imate  

U.  S. Dept. of Commerce, 1980 P r e l i m i n a r y  Updated Census F i g u r e s  

P o p u l a t i o n  and Employment F o r e c a s t  - S t a t e  of Idaho ,  S e r i e s  2 - 
P r o j e c t i o n s ,  1975-2000, Idaho  Department of Water Resources  

IOE F o r e c a s t  Based on 1970-1980 Growth R a t e  



1 B l a i n e  County is a rural county which w i l l  continue t o  grow and 
tha t  growth w i l l  be urban and concentrated i n  the Upper Wood River Basin. 
Growth in the Ketchum area w i l l  depend upon c o n t h u d  grawth in the tour- 
ist industq and the location of a year-round industry in the area. 

2.3 Regional Econamy 

knowledge of the present and past econanic base, as w e l l  as  t o  estimte 
the type of future ac t iv i t ies  which could occur. Blaine County has had 
a growing econamy in terms of total n m b r  of persons q l o y e d  and per- 
sonal inane. Ehployment is seasonal and dependent upon the winter ski 
season. 
and construction. The c b t y  has no major industries other than re- 
creation and construction. T a b l e  2.3 lists the major econ&c e l a n t s  
for  Blaine County. 

Blaine County emncmic ac t iv i t ies  w e r e  analyzed t o  provide a working 

The economy of the Ketchum area depends primarily on tourism 

2.4 Ehplomnt  

The B l a i n e  County labor force increased approximately 30% between 
1970 and 1975. This trend is expected t o  continue, although presently 
not a t  that rate. 
Itlent opportunities should reinforce M g r a t i o n  into the Ketchum area. 
Ketchum is expected t o  g r o w  a t  a lesser r a t e  than the county population 
growth rate of 5.3 percent per year. 
cast surnnary for  Blaine County. 

Continued expansion of tourism and resulting employ- 

Table  2.4 lists an employrrt3nt fore- 

2.5 C l i m a t e  

The c l h t e  of Blaine County varies with elevation. The lower Big 
W o o d  River Valley and the Snake River Plain areas have a semi-arid cli- 
mte with warm s m r s  and &rate winters. The mountainous areas are 
cool i n  s m r  and cold in w i n t e r ,  with heavy sonwfalls. 

The average frost-free period for  the m j o r  agricultural  areas is 
80 to 110 days. 
tolerant and mature quickly are the mst successful. 
hay, pasture and seed potatoes. 

The weather s ta t ion a t  Sun Valley was discontinued in 1972 and m e d  t o  
the Ketchurn Ranger Station, where records are currently being kept. 
Table  2.5 sunmarizes data frcan Hailey and Sun Valley. 
f ie ld ,  i n  Lincoln County, was added to mre accurately re f lec t  the 
clirnate of the county occurring on the Snake River Plain. 

D u e  to the short gradng seasons, crops tha t  are f ros t  
These include grains, 

Climatological data has been collected for  Sun Valley since 1951. 

D a t a  from Rich- 
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TABLE 2.3  

ECONOMY - BLAINE COUNTY 

P e r c e n t  of  average monthly unemployment - 1 9 7 8 :  63 
Jan .  7 . 4 %  Feb. 5 . 9 %  Mar. 6 . 1 %  Apr. 1 1 . 8 %  May 1 0 . 8 %  Jun .  6.8% 
J u l .  5.9% Aug. 4.4% Sep. 4 . 9 %  O c t .  6 . 0 %  Nov. 7 .3% D e c .  6 . 9 %  

P e r c e n t  of l a b o r  f o r c e  unemployed: 1 9 7 0  9 .5%;  1 9 7 2  1 1 . 7 % ;  1 9 7 5  1 5 . 0 %  1 9 7 8  7 . 0 %  

Month and p e r c e n t a g e  of  h i g h e s t  unemployment: 1 9 7 5  May 2 3 . 1 %  1 9 7 8  Apr. 1 1 . 8 %  

Month and p e r c e n t a g e  of l owes t  unemployment: 1 9 7 5  Aug. 9.8%;  1 9 7 8  Aug. 4.4% 

P e r c e n t  of  f ema les  (16+) i n  l a b o r  f o r c e :  1 9 6 0  (14+)  39 .5%;  1 9 7 0  5 0 . 7 %  

Employment ( B . E .  A.  d a t a )  1 9 6 7  1 9 7 0  1 9 7 7  

Farm p r o p r i e t o r s  2 5 6  2 5 9  2 3 4  
Non-farm p r o p r i e t o r s  3 5 4  468  6 2 0  
Wage and s a l a r y  employment: 

F e d e r a l  c i v i l i a n  88  7 3  1 1 0  
5 5  M i l i t a r y  -- -- 

Sta t e  & l o c a l  2 2 5  3 9 6  6 3 2  
Manufactur ing 30  5 9  3 4 6  
Mining ( D )  ( D )  (L) 
C o n s t r u c t i o n  7 3  1 9  4 3 7 8  
T r a n s . ,  Corn. & Pub. U t i l .  43 57  ( D )  
Trade 3 6 8  4 9 0  1 I 0 5 9  
Finance ,  I n c .  & Real E s t .  40  53  2 0 7  
S e r v i c e s  ( D )  9 3 1  1 , 0 4 5  

( D )  ( D )  Other  
Farm 1 6 2  1 3 6  1 7 4  

T o t a l  employment 2 , 4 8 4  3 , 1 5 9  5 , 0 1 3  

-- 

( D )  N o t  shown t o  avoid  d i s c l o s u r e  of c o n f i d e n t i a l  
( L )  L e s s  t h a n  1 0  workers .  

Average Idaho t a x  r e t u r n  ( coun ty )  - 1 9 7 8 :  $ 4 4 4  

1 9 7 8  
5 , 8 8 8  

2 3 3  
6 6 4  

1 0 8  
5 5  

655 
2 3 8  
(L) 
4 6 1  
1 3  1 

1 , 3 8 1  
2 5 1  

1 , 4 6 7  
59  

1 8 2  
i n f o r m a t i o n .  

Average Idaho tax  r e t u r n  ( s t a t e )  - 1 9 7 8 :  $ 4 7 6  

Market v a l u e  of a l l  p r o p e r t y  - 1 9 7 9 :  $ 3 0 0 , 1 9 8 , 6 5 6  

T o t a l  p r o p e r t y  t a x  c o l l e c t e d  - 1 9 7 9 :  $ 4 1 3 7 4 , 9 5 9  

Sales tax: 1 9 7 4 *  $1 ,030,358 1 9 7 5 *  $1 ,219 ,403  1 9 7 7 *  $1 ,292 ,307  

P r o p e r t y  t a x  as  p e r c e n t  o f  marke t  v a l u e :  County 1 9 7 9  1 . 4 5 7 % :  Sta t e  1 9 7 9  

Highes t  t a x  code area and t h e  tax as a % of marke t  v a l u e  1 9 7 9 :  A r e a  (01-1) 

P e r  c a p i t a  income: 1 9 7 0  $3,764;  1 9 7 8  $7 ,664  
% of n a t i o n a l  average :  1 9 7 0  9 4 . 9 %  1 9 7 8  9 7 . 8 %  
% of s t a t e  average: 1 9 7 0  1 1 4 . 4 %  1 9 7 8  103 .3% 

Median f a m i l y  income 1 9 6 9 :  $8,580 Median f a m i l y  income* 1 9 7 6 :  $ 1 1 , 3 7 5  

T r a n s f e r  payments ( thousands  of d o l l a r s  - county)  : 

Number of b u s i n e s s  e s t a b l i s h m e n t s  1 9 7 8 :  410  

1 9 7 9 *  $ 2 , 3 6 4 , 5 2 1  * F i s c a l  Year 

1 .392% 

1 . 7 6 3 %  

*HUD estimate 

1 9 7 0  $ 2 , 0 2 1  1 9 7 4  $ 3 , 8 1 9  1 9 7 5  $ 4 , 9 7 1  1 9 7 8  $6 ,253  
@ 
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TABLE 2.4 

POPULATION AND EMpI;oyMEM: FO-T 

Agriculture 

Mining 

Construction 

Food and Kindred 

wood Prcducts 

Other Manufacturing 

Trans. Coarm. & U t i l s .  

Whlsle and Retail Trade 

Finance, Ins. Real Est. 

Services and Misc. 

State and -1 Govt. 

Federal G0verrnm-t 

Total 

Total Population 

Total  Ehtplaynwt 

Labor Force 

WIQYMEm sxlMMmY 
1972 1975 1980 1985 1990 1995 2000 

392 403 362 322 285 259 235 

- - - - - - -  

4 6 6 6 6 6 6 

344 246 393 484 585 725 896 

20 27 32 36 4 1  48 55 

6 16 18 20 23 26 28 

98 268 398 481 569 690 838 

74 106 136 157 1 8 1  211 247 

782 1043 1471 1738 2052 2432 2889 

1 2 1  232 328 393 469 562 674 

1043 1347 1854 2202 2615 3109 3699 

494 627 830 974 1140 1339 1677 

74 98 98 99 100 100 101 

3452 4419 5932 6918 8072 9512 11251 

mRErAsJ! suFPmRY 
1970 1975 1980 1985 1990 1995 2000 

5740 7750 10390 12100 14090 16500 19370 

- - - - - - -  

3450 4410 5930 6910 8070 9510 11250 

3530 4720 6350 7400 8630 10170 12020 

n 

Source: Idaho Department of Water Resources and 
Center for Research, Grants and Contracts, 
Boise State U n i v e r s i t y  
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TABLE 2 . 5  

CLIMATOLOGICAL DATA FOR BLAINE COUNTY 

Station Hailey Sun Valley" Richfield** 

Elevation 5 , 3 2 8 '  5 , 8 1 2 '  4 , 3 0 6 '  

Years of Record 5 9  2 9  4 4  

Average Daily Temperature (OF) 
January Minimum 6 . 7  1 . 9  
January Maximum 30 .6  30 .8  

A 

July Minimum 
July Maximum 

4 9 . 5  36 .9  
8 6 . 5  8 2 . 1  

11.1 
29.9  

50 .7  
8 7 . 4  

Lowest Temperature of Record - 36 -46  -40  

Highest Temperature of Record 1 0 9  9 6  1 0 5  

Average Annual Days 
Maximum of 90: or more 1 9  
Minimum of 3 2  or less 1 9 1  

6 
2 8 5  

1 9  
1 8 8  

Growing Season # 9 4  9 5  1 0 5  

Average Precipitation (inches) 
Annual Precipitation 1 4 . 5 3  17.01 
Annual Snowfall 8 8 . 5  1 1 8 . 9  

January Precipitation 
July Precipitation 

A v e r a g e  Annual N u m b e r  of D a y s  
with Precipitation 

.10 inches or more 

. 50  inches or more 

2 . 1 1  2 . 2 2  
. 4 1  . 7 1  

40  
8 

4 9  
1 3  

9 . 6 4  
3 5 . 4  

1 . 4 1  
. 2 6  

39 
6 

Degree Days 8070 9 9 8 6  7 3 0 6  
* Ketchum is 2 kilometers (1.2 miles) southwest of Sun Valley 
** Richfield was added from Lincoln County 

#The average number of da s between mean last 32O temperature in 
spring and mean first 32g in fall, that is the average freeze 
free period. 

Source: Idaho Climatological Summary Data by Counties. 
National Weather Service Climatology in cooperation with 
the Idaho Department of Commerce and Development, Boise, 
Idaho. October 1 9 7 1 .  

10 
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A 

2.6 Hydrology 

The ultimate source of water within the Ketchum area is 
precipitation which falls within the drainage area of the basin. 
Not all precipitation falling on the basin is available for use, 
however. The water balance equation: 

Inflow = Outflow .t Storage 

must be satisfied. Inflow, in the case of a basin with imperme- 
able boundaries such as the Ketchum area, is derived entirely 
from precipitation. Outflow usually consists of evapotranspir- 
ation losses, and streamflow and groundwater flow out of the 
basin. Storage changes may consist of surface storage (+ or - )  
in lakes and ponds or fluctuations of groundwater level and 
soil moisture content. The ground and surface water systems in 
the Ketchum area appear to be closely interrelated, based on 
the geology of the area, and any stress placed on one will have 
an effect upon the other. 

2.6.1 Ground Water 

A large source of information is available regarding the 
groundwater hydrology of the Ketchum area. 
of Water Resources (IDWR) studied the Ketchum-Sun Valley area 
and reported on it in their Water Information Bulletin No. 40. 
The 1 9 7 5  report is entitled "Effects of Urbanization on the 
Water Resources of the Ketchum-Sun Valley area, Blaine County, 
Idaho". 

The Idaho Department 

The principal groundwater feature in Ketchum is the alluvial- 
filled valley floor, generally characterized by its coarse- 
grained, highly permeable nature. 
the Big Wood River Valley at Hailey, Ketchum, and North Fork 
indicate coarse alluvial fill bounded by impermeable rock. 
Figure 2.6.1 is a detailed geologic section based on drillers' 
reports for wells in the vicinity of Ketchum which show the 
relationships more clearly. 
are shown in Figure 2.6.2. 

water-level measurements were taken in the IDWR study precludes 
any accurate representation of the groundwater flow pattern: 
however, some generalizations can be made. Groundwater in 
an alluvial-filled valley with an unconfined, homogenous aquifer 
would be expected to move in a downstream direction and toward 
the topographically low portion of the Basin. This is the 
general flow pattern in the Sun Valley-Ketchum study area, 
except as locally modified by geologic boundarles such as 
faults, bedrock, and lateral changes in permeability in the 
alluvial fill of the valley. 
charge from the groundwater system also alters the flow pattern 
in the vicinity of the recharge or discharge area. 

Geologic cross-sections of 

Locations of the cross-sections 

The small number and distribution of wells in which 

Large-scale recharge to or dis- 
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The groundwater system presently supplies a dependable, 
constant-quality supply of water for most of the municipal 
and domestic uses in the basin. Whether this continues to be 
the case will depend almost entirely upon the degree of 
groundwater development which will occur in the future. 
any meaningful projections can be made regarding potential for 
development, better estimates for basin yield will have to be 
obtained. 

Before 

Another important groundwater consideration is potential 
for subsurface disposal by injection of geothermal fluid. 
Presently the only known geothermal heating system disposes 
of the spent fluid via dumping into the Big Wood River. 
Environmental Protection Agency Standards probably will pro- 
hibit additional dumping of geothermal fluid into the river. 
Due to the large number of shallow domestic wells in the Warm 
Springs and Ketchum areas, any plans for subsurface disposal 
should proceed only after extensive research. 

2.6.2 Existing Water Wells Near Ketchum 

According to well driller reports on file with the Depart- 
ment of Water Resources, the number of wells drilled in the 
Sun Valley-Ketchum area exceeds 300. These reports have been 
required only since 1953 so more wells probably exist in the 
area. Along the Warm Springs Valley and the West side of 
Ketchum at least 179 wells are known to exist. Most of thewater 
wells are used for domestic purposes. 

Township 4N, Range 17E, Section 15  contains Guyer Hot 
Springs. This section also contains at least six ( 6 )  wells, 
all less than 18 meters (60 feet) deep. Four of these wells 
have experienced some drawdown. Any proposed increase in 
groundwater development near Guyer Hot Springs should include 
monitoring well levels and spring discharge. The oldest water 
right in the upper Warm Springs Valley is held by D. C. 
Brandt, and amounts to1700 liters per minute C l C F S )  of spring 
discharge. 

2.6.3 Surface Water 

The Big Wood River with its major tributaries, Trail Creek 
and Warm Springs Creek, drains the Ketchum area. Numerous 
smaller perennial and intermittent streams also contribute water 
to these major tributaries. 

United States Geological Survey records of the total 
annual mean discharge of the Big Wood River at Hailey for each 
year from 1958 to 1972 indicate that the 15-year annual dis- 
charge is approximately 358,700 acre feet. This quantity is 
a major portion of the Sun Valley-Ketchum basin yield. 

14 



Table 2.6.3 lists miscellaneous discharge measurements 
made by the Idaho Department of Water Resources at selected 
sites in the Ketchum area during the period 1972-1974. 

3.0 Resource Evaluation 

3.1 Regional Geology 

The Ketchum area 
of the Northern Rocky 
of unique topography, 

Rocks within the 
broad cateqories: 1) 

is included within the southern extremity 
Mountain physiographic province, an area 
climate, and geology. 

Ketchum area can be grouped into two 
unconsolidated fluvioqlacial, alluvial 

and colluvial material, and 2) consolidated-rocks of sedimen- 
tary and igneous origin. Figure 3.1.1 lists the geologic for- 
mations present in the area, their lithologic characteristics, 
and serves as a legend for Figure 3.1.2, which is a generalized 
geologic map of the area showing the surface distribution of 
the various geologic units. 

Mountains of the Sawtooth, Smoky and Pioneer Ranges are 
prominent in the Upper Wood River Basin. 
over 3400 meters (10,000 feet) in height. Carboniferous sedi- 
mentary rocks and Challis volcanics are the dominant rock 
types present in the mountains, with minor inclusions of gran- 
itics and other rocks. 

Several peaks are 

The unconsolidated material forms the valley fill and is 

Geologic cross-sections of the Big Wood River at 
generally characterized by its coarse-grained, highly permeable 
nature. 
Hailey, Ketchum, and North Fork indicate coarse alluvial fill 
bounded by generally impermeable bedrock. Figures 2.6.1 and 
2.6.2 in the groundwater section of this report show detailed 
geologic sections of Ketchum based on drillers' reports. 

The depth of alluvial fill, inferred from the local geology, 
appears to range between 12 meters (40 feet) and 24 meters 
(80 feet). Drillers' logs of wells along Warm Springs Creek 
indicate depths to bedrock as shallow as 9 meters (30 feet) 
below land surface. Conversely, in Trail Creek, one well was 
drilled to a depth of 179 meters c586 feet) without penetrating 
bedrock. \ 

The geologic structure in the area is poorly known, but 
is believed to be very complex. Extensive folding and faulting 
makes interpretation difficult. Knowledge of the structure is 
important, in that it helps to determine the depth of alluvial 
fill, which may be a locally important aquifer, and may also 
create barriers to ground water accumulation and movement which 
are not apparent at land surface. 
Ross (1930) also pointed out that faulting, although not evident 
at the surface, probably exerts great control on the drainage 
patkrn of the Big Wood River system. 

Umpleby, Westgate and 
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No. 

1 

2. 

3. 

4. 
P 
(3\ 

5. 

6. 

TABLE 2 . 6 . 3  

DISCHARGE MEASUREMENTS AT SELECTED S I T E S  

I N  THE S U N  VALLEY-KETCHLIM AREA 
(ALL VALUES I N  CUBIC FEET PER SECOND) 

Discharge Measurement S i t e  Description S i t e  hxation 9/72 4/73 7/74 9/7 3 

Big Wood River a t  Easley H o t  Spr ings  mm sec.10 T.5N R. 16E 85.6 52.4 85.2 54.0 

mer T r a i l  Creek a t  Skier ' s  Parking Iat NW%W sec.19 T.4N R. 18E 10.80 9.96 10.4 6.57 

Upper W a r m  Springs Creek mNW%i sec.21 T.4N R. 17E 44.1 ---- 49.5 26.3 

Imer  Warm Springs Creek mm sec.13 T.4N R. 1731 48.2 47.9 56.5 27.4 

Big Wmd River a t  Ketchun Sewage Treat-  SW?SE% sec.19 T.4N R. 18E 221 189 24 3 135 
ment Plant 

U.S. Geological Survey Gaging S t a t i o n  NE%SW% sec .9  T.2N R. 18E 284 251 327 150 
a t  Nailey Bridge west of Hai ley  

12/73 2/74 - -  
34.4 26.3 

5.23 6.65 

25.3 22.01 

107 111 

151 159 



FIGURE 3.1.1 

U 

c I: Quaternary  a l luv ium 
undi  f f e r e n  t i a  t ed 

L I THOLCC I C  D ESCR I PT ION 

G r a v e l ,  sand and s i l t  o f  f l o o d  
p l a i n s ,  f a n s ,  and t e r r a c e s ;  
i n c l u d e s  f l u v i o g l a c i a l  
scdirnents and p a r t i a l l y  
eroded o l d e r  d e p o s i t s .  

Lava and welded t u f f ,  l a r g e l y  
r h y o l i t e  and q u a r t z  l a t i t e .  

Lava, dominant ly  b a s a l t  
o r  c a l c i c  a n d e s i t e .  

n 

R h y o l i t i c  r o c k s  

C l a s t i c  t u f f  and some wc!ded 
t u f f ,  t r a v e r t i n e ,  s a n d s t o n e ,  
s i l t s t o n e  and conglomera te .  

Gerrncr t u f f a c e o u s  mcrnbcr 
and a s s o c i a t e d  rocks 

i 

G r a n i t i c  rocks  w i t h  v a r i c d  
z ornpo s i t i o n ,  but  c n i e f 1 y 
q u a r t z  man-onite. 

Idaho b a : h o l i t h i c  rochc 

Q u a r t z i t i c :  s2nds:one and 
s i  1 t s c o n e  , some 1 i m e s c o n c  
and conglomcratc .  

Wood River format ion 

M i l  1 igcn format ion 

Gray and b lack  carboiiaccous 
s h a l e  and a r g i l l i t e  w i t h  somc 
sandy and q u a r t z i t i c  beds 
and l imes tone .  

(Modified from R O S S ,  1963) 
A s s o c i a t e d  g e o l o g i c  map on fo l lowing  page. 

Lithologic description of geologic units in the Sun Valley- 
Ketchum area .  
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FIGURE 3 . 1 . 2  

Generalized geologic map o f  the Sun Valley-Ketchum area. 
(Af te r  Umpleby, Wcstgatc and R O S S ,  1930, and Ross, 1963. )  
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3.2 Guyer Hot Springs 

Guyer Hot Springs have been utilized for space heating 
homes and recreational pools since the 1880s. The main 
springs discharge at the rate of 3785 liters per minute 
(2.22 CFS) and have a surface temperature of 7OoC (159OF). 
Numerous seeps and vents are located in the vicinity of the 
main spring. Water from the spring is diverted into two (2) 
small holding reservoirs and then directed into a pipeline 
and conveyed to homes, businesses, and recreation areas for 
heating purposes. The length of the system, from Guyer Hot 
Springs to Bald Mountain Hot Springs Resort, is 4.7 kilometers 
(2.9 miles). 

Bald Mountain dominates the topography of the Guyer Hot 
Springs area. Elevations range from 1804 meters (-5920 feet) 
at Guyer Hot Springs to 2790 meters (9151 feet) at the Bald 
Mountain lookout station. The City of Ketchum, located 1780 
meters (5840 feet) above sea level, is approximately 24 meters 
(80 feet) lower than the hot springs. There are no major 
topographic barriers between Guyer Hot Springs and downtown 
Ketchum. 

Guyer Hot Springs' structural setting is typical of the 
Hot Springs in Central Idaho: many occur near the confluence 
of streams, indicating fault or similar structural control for 
them. Guyer Hot Springs occurs on a curvilinear zone connect- 
ing Hailey Hot Springs, Clarendon Hot Springs, Warfield Hot 
Springs, Easley Hot Springs, and Russian John Hot Springs 
(Mitchell et al, 1979). It is not known at present which 
structures or structure control the occurrence of thermal 
water at Guyer Hot Springs. In order to confirm the size and 
exact location of the geothermal reservoir for space heating 
additional buildings and residences, it will be advisable to 
evaluate, in some detail, reservoir characteristics to 
determine the amount and properties of geothermal water which 
could be withdrawn for  use. This would be done by drilling 
observation wells and running well tests and perhaps drilling 
exploration holes to see if existing water flows could be 
augmented or a new source found closer to Ketchum. 

3 . 3  Warfield Hot Springs 

Warfield Hot Springs are located 13.7 kilometers (8.5 miles) 
west of Ketchum on Warm Springs Road. The two spring vents 
are currently used only for recreatfon purposes. While no flow 
rate has been measured, the surface temperature of the springs 
has been recorded at 5l0C c123OF). 

Limited geological work has been done at Yarfield Hot Springs. 
Ross (1971) mentioned the site in her assessment of geothermal 
potential in Idaho. More recently, Mitchell and others (1979) 
report that the aquifer at Warfield Hot Springs is thought to 
be pre-Tertiary undifferentiated rocks. 
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The topography at Warfield Hot Springs is similar to 
that at Guyer Hot Springs. 
at Guyer Hot Springs may exist at Warfield but only additional 
research will provide such information. 

Hot Springs is its distance away from Ketchum. 
of transmission systems, specifically pipe costs, prohibit 
current low temperature resource geothermal developments beyond 
several miles from a site. 
space heating 5 miles is the maximum pipinq distance to be 
economically feasible. 

Structural controls like those 

The largest inhibiting factor to development of Warfield 
The high costs 

A recent study concluded that for 

3.4 Geochemistry 

located near Ketchum, Idaho. The chemical concentrations in 
the Guyer thermal waters are relatively low compared to other 
Idaho thermal waters. Total dissolved solids are low and the 
pH is close to neutral. The range of fluoride levels exceeds 
present EPA standards. The fluoride levels will probably re- 
quire alternative waste disposal practices other than the 
one currently employed, direct discharge into the Big Wood 
River. 
either inje$tion wells or dilution with additional groundwater. 

The geochemical thermometer temperatures predicted for the 
thermal source are listed in Table 3.4.2. The concentration 
of certain chemical constituents dissolved in thermal waters 
can be used to estimate water temperatures in the thermal 
aquifer. However, these geochemical thermometers may give 
anomalously high or low results depending on the lithological 
controls which influence the water chemistry. In Idaho those 
geochemical thermometers which are most reliable are: 1) silica 
temperature assuming quartz equilibrium and adiabatic expansion 
at constant enthalpy, 2) silica temperature assuming equilib- 
rium with chalcedony and conductive cooling, 3) NA-K-Ca 
temperature, and 4) NA-K-Ca temperature corrected for PCO 
In Table 3.4.2 these geochemical thermometers are T2, T4, 4 ;  
and T6, respectively. 

Hot Springs area between 88 C and 125OC might be encountered by 
deeper drilling. 
be encountered at Warfield Hot Springs. 

Table 3.4.1 also includes data from two nearby wells 
located in similar geological environments. A chemical analysis 
of Russian John Hot Springs located 22.4 Km C14 mi.) northwest 
of Ketchum indicates similar water chemistry as Guyer Hot 
Springs. Clarendon Hot Springs located 14.4 Km ( 9  mi.) 
southwest of Ketchum also has a similar geochemistry. 

Table 3.4.1 lists the chemistry of the thermal springs 

These disposal alternatives could conceivably be through 

Geochemical thermometrg indicates temperatures in the Guyer 

Aquifer temperatures as high as 131OC might 
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TABLE 3.4.2 

GEOTHERMAL TEMPERATURES 

Springs or Well Discharge Known Temp. Aquifer Temperature Predicted 
Identification l/m OC by Geochemical Thermometry OC 

T1 T2 T3 T4 T5 T6 T7 T8 

4N-17E-15AAC 1000 70 128 125 9 101 88 88 64 88 

4N-16E-36AAC 100 51 135 131 15 108 85 85 72 85 

*6N-16E-33CCA 1 38 105 105 -10 75 52 52 7 52 

**3N-17E-27DCB 100 52 125 122 6 97 87 45 53 87 

T1 = Silica temperature assuming quartz equilibrium and conductive cooling (no steam loss) 
T2 = Silica temperature assuming quartz equilibrium and adiabatic expansion at constant 

T3 = Silica temperature assuming equilibrium with amorphous silica 
T4 = Silica temperature assuming equilibrium with chalcedony and conductive cooling 

T5 = Na-K-Ca temperature 
T6 = Na-K-Ca temperature corrected for PC02 
T7 = Na-K-Ca temperature corrected for Mg 
T8 = Na-K temperature 

h) 

enthelpy (maximum steam loss) 

(no steam loss) 

* Russian John Hot Springs, located 22.4 Km (14 mi.) NW of Ketchum 
**  Clarendon Hot Springs, located 14.4 Km (9 mi.) SW of Ketchum 

Source: Idaho Department of Water Resources Bull. 30, Part 9, 1979 



Geochemical thermometry at all four 
sites indicates approximately the same range of potential 
reservoir temperatures. The similarity between these sites 
is consistent with the idea of a curvilinear zone connecting 
the sites as put forth by Mitchell (1979). All four sites 
plus Hailey Hot Springs and Easley Hot Springs form a pattern 
trending NW-SE and each site occurs at an intersection with 
a stream valley. 

Aquifer temperature estimates based on geochemical ther- 
mometry do not consider possible contamination due to mixing 
or lithology and should be considered as tentative only. 

4.0 Site Specific Application 

Following is a preliminary outline of a geothermal heating 
system for the city of Ketchum, Idaho, which makes use of the 
geothermal resource in the area known as Guyer Hot Springs. 

The system envisaged in this report has five production 
wells, a transmission system to carry geothermal water about 
the town, and a set of return pipes which carry used geothermal 
water to a set of three disposal wells. While pipes for supply 
and disposal are carried throughout the city, the individual 
hookups to homes and commercial establishments are not included 
as part of the overall cost estimate. 
hookups and retrofit of existing heating systems wili be 
similar to that of new conventional systems, so ultimately some 
thought should be given to ways to help individuals defray or 
spread these costs over time. 

data on which to base projections of economic feasibility. 
Favorable evidence on the economic feasibility of geothermal 
space heating for Ketchum needs to be followed up with more 
detailed engineering work on the design of an actual system. 

Costs of individual 

This system was designed only to provide preliminary cost 

A summary capital cost breakdown for the system is found 
in Table 4.0. 

4.1 Considerations for Direct Use of Geothermal Energy 

The first step in a feasibility analysis of this kind is 
to identify potential applications of the resource. 
technical possibility has been established one must compare 
supply and demand for heat as they appear in the particular 
applications. (See Table 4.1) On the supply side one must 
identify the probable resource-temperature, temperature drop, 
and flow rate to determine how much heat will likely be avail- 
able both over a year and on a peak hourly basis. On the 
demand side one needs to examine the details of the space 
heating system to determine the yearly. and peak heat loads. 
If the projected supply of BTUs available from the geothermal 
resource is sufficient to cover probable heat demand one can 

After 
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n T a b l e  4 . 0  

4 

CAPITAL COST BREAKDOWN 

I .  T r a n s m i s s i o n  S y s t e m  

( s e e  4 . 5 . 1 )  
P i p e l i n e  t o  town $ 5 2 0 , 0 0 0  
Town p e r i m e t e r  2 2 5 , 0 0 0  
To R ive r  Run 8 3 , 7 5 0  
La te ra l s  2 5 1 , 2 5 0  

$ 1 , 0 8 0 , 0 0 0  

11. P r o d u c t i o n  System 

( s e e  4 . 5 . 2 )  
5 w e l l s  
5 pumps 

111. D i s p o s a l  S y s t e m  

( s e  4 . 5 . 3 )  
P i p e  1 i n e  
3 w e l l s  
3 pumps  

$ 1 2 5 , 0 0 0  
90,000 

'$ 2 1 5 , 0 0 0  

$ 2 4 7 , 7 5 0  
7 0 , 6 5 0  

' 5 4 , 0 0 0  
$ 3 7 2 , 4 0 0  

TOTAL $ 1 , 6 6 7 , 4 0 0 *  

*Amor t i zed  ove r  3 0  y e a r s  a t  1 0 %  r e q u i r e s  y e a r l y  d e b t  
s e r v i c e  o f  $ 1 7 6 , 8 7 5 .  
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Table 4.1 

HEAT SUPPLY vs .  HEAT DEMAND 

Heat Supply 
(5 wellsoat 700gpm 
and 190 F) 

Heat Demand 

Peak (BTU/hr) 

7 7.7~10 

7 7.7~10 

Annual (BTU/yr) 

11 2.63~10 
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then move on to examining the.actua1 cost and potential 
profitability of using geothermal heat instead of more con- 
ventional fuel sources. 

4.2 Potential Resource Application 

Use of geothermal heat instead of a conventional fuel 
source would generate savings. For purposes of this paper, 
savings represent the dollar amounts of conventional fuels 
needed to meet the space heating demand in Ketchum. The 
number of BTUs required to meet projected space heating 
demand is multiplied by the price per usable BTU (price 
after correction for conversion efficiency) for conventional 
fuels to get the dollars' worth of conventional fuels 
required since these dollars' worth of conventional fuels 
are not spent after conversion to geothermal, they represent 
the gross savings from geothermal. To arrive at the net 
savings (used in Table 4.6.4) the added costs due to geothermal 
must be subtracted from the gross saving. 

4 . 3  Heat Available 

Economical temperature drop across a heat exchanger is 
estimated by the equation: 

A t  = (.6 x temperature) - 700F 
with'an 88OC (190°F) resource this gives a temperature drop 
(At) of 25OC (44OF). The quantity of heat available from a 
single 700 gpm well is given by the equation: 

Q = 500 (At) 6 ,  Q = quantity in BTU/hr 

Q = 500 (44OF$ (700 gpm) 
= 1.54 x 10 BTU/hr 

A t  = temperature drop 
Q = flow in gpm 

Multiplying this peak heat supply by 8 7 6 0  hours per year 
gives the total yearly amount of heat available, 1.349 x 10 
BTUs per year. 

11 

4.4 Heat Load Estimates for Ketchum 

Heat load estimates were based on a breakdown of sewer 
It was felt users compiled by the city of Ketchum in 1 9 7 7 .  

that this fairly comprehensive list of users broken down into 
residences, commercial establishments, trailers, offices, 
multiple dwellings, and schools would provide better esti- 
mation than some technique which merely based heat load on 
population. The specific detail of the sewer users' list 
was broken down into the categories above so that the estimates 
of heat load were as follows: 
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Residences - 620 5.208 x lo7 BTU/hr 

Commercial - 103 5.4075 x 10 II 

Multiple dwelling - 160 7.7175 x lo6 11 

Trailers - 36 1.296 x 106 

Schools - 2 1.4 x l o g  I1 

Offices - 24 3.36 x 105 II 

II 

This estimate used EG&G, Idaho's Rules of Thumb, which 
provided heat loss figures per square foot per degree 
Fahrenheit. Residential figures are for an 1800 square foot 
house with average insulation. This peak heat load estimate 
was arbitrarily rounded up to 7.0 x lo7 BTU/hr, then increased 
by 10% to reflect change in number of heating units 
Ketchum since the survey of sewer users. 

in 

Multiplying the peak load estimate of 7.7 x l o 7  BTU/hr 
by 8760 hours per year gives maximum yearly usage. 
figure was then corrected for an average utilization of 39%, 
which is the utilization figure based on 9986 heating degree 
days and a 70°F design temperature difference. Estimated 
yearly heat load was then 2.63 x 10l1 BTUs. (See Table 4.1) 

This 

4.5 Proposed Facilities 

4.5.1 Transmission Systems 

The transmission system is made up of four di'stinct 
parts. A large main line will run from the well site to town, 
capable of carrying the entire 3500 gpm needed for peak heating 
load. This pipe will be 3962m (1300 ft.) long and 35.6 cm (14 in.) 
in diameter and costs $131 per meter ($40 per ft.). At the 
edge of town the pipeline will describe a rectangular perimeter. 
This line, capable of carrying 1500 gpm, will be 2743m (9000 ft.) 
in length and 20.3 cm (8 in.) in diameter, at a cost of $82 per 
meter ($25 per ft.). There will be a separate smaller main 
delivering up to 500 gpm to the River Run area, a distance of 
533m (1750 ft.), in 15.4 cm (6 in.) pipe costing $56 per meter 
($17 per foot). Finally there will be laterals in the main 
town and at River Run with a total distance of 1372m (4500 ft.) 
of 7.6 cm (3  in.) pipe costing $39 per meter [$12 per foot) and 
5105m (16750 ft.) of 10 cm C4 in.) pipe costing $49 per meter 
($15 per foot). The transmission pipe network is outlined in 
Figure 4.5.1. 

All pipe cost estimates and capacities are for Ameron 
Bondstrand pipe, a pre-insulated pipe in a PVC jacket with 
polyurethane foam insulation. 

4.5.2 Supply System 

drilled near the site of the present Guyer Hot Springs. The 
Five 2650 liters/min. C700 gal./min.l wells would be 
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wells are assumed to be 152m (-500 ft.) deep in order to 
encounter the 88OC (-19OOF) resource. Each well is to be 
drilled 35.6 cm (14 in.) to 30.5m (100 ft.) with 25.4 cm (10 in.) 
casing, then 30.5 cm 0 2  in.) to the 152m CSOO ft.) level with 
20 cm (8 in.) casing. 

Drilling costs are estimated to be $3.20/cm/m ($2.50/in./ft.) 
for the entire depth of drilling. Casing costs are estimated 
to be $1.37/cm/m ($1.05/in./ft.) for the entire depth of the 
well. A 25% contingency figure was added to bring the total 
cost per well drilled to an estimated $25,000, or $50 per foot 
for a drilled and cased well. 

Downhole vertical turbine pumps of 30 horsepower are to 
be used to supply the geothermal fiuid from the wells through 
the distribution system. Each of these pumps with its associ- 
ated fittings and installation is estimated to cost $18,000. 
Each pump could consume 196,049 Kwh per year. At an average 
cost of 2C per Kwh and a 39% load factor this means $12.,233 
per pump. 

4.5.3 Disposal System 

Three disposal wells would be drilled to handle disposal 
of the spent geothermal fluid. Each well would be drilled 
46 cm (18 in.) to a depth of 15m (50 ft.) and cased with 40.6 cm 
(16 in.) casing. Drilling of a 35.6m (14 in.) hole would con- 
tinue to 152m (500 ft.) with this reach left uncased. Using 
the same drilling and casing costs plus the 25% contingency 
figure results in an estimated cost of 423,550 per disposal 
well. 

The disposal pipeline is indicated by the blue line in 
Figure 4.5.1 Due to elevation changes between Guyer Hot 
Springs area and the city of Ketchum the disposal system should 
be able to operate on gravity flow. The disposal lines have 
been planned so that there is considerably less pipe required 
than for supply. The pipe itself is uninsulated and thus 
cheaper and, with the exception of the final mains to the 
disposal wells, it will be buried in the same trenches with 
the supply pipe. This factor too means lower cost per foot. 
The main from the supply well area to town will run 3505m 
(11,500 ft.) through 20.3 cm (8 in.) pipe at a cost of $26m 
($8 per ft.). Laterials at Ketchum and River Run will be 
1372m (4500 ft.) of 7.6 cm (-3 in.) pipe at $9.84m C$3 ft.), 
762m (2500 ft.) of 15.2 cm C6 in.) pipe at $19.68 m ($6 ft.) 
and 4343m (14,250 ft.) of 10 cm C4 in.) pipe at $13m ($4 ft.). 
Final mains leading to the disposal wells will run 686m 
(2250 ft.) in 10 cm c4 In.) pipe at $29.5m c$9 ft.) from River 
Run and 610m (2000 ft.) in 35.6 cm C14 in.) pipe at $45.92m 
($14 ft.) (305m (1000 ft.) at $72m ($22 ft.1 for the singly- 
buried part) for the main from Ketchum to the disposal wells. 
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4.6  Cos t  A n a l y s i s  

A 20-year p r o j e c t i o n  of geothermal  c o s t s  p e r  l o 6  BTUs 
i s  found i n  Table  4 .6 .1 .  For  t h i s  system t o t a l  geothermal  
c o s t  i s  t h e  sum o f  a m o r t i z a t i o n  ( d e b t  service on t h e  c a p i t a l  
o u t l a y  o f  $ 1 , 6 6 7 , 4 0 0 1  p l u s  o p e r a t i o n s  and maintenance expense 
p l u s  e l ec t r i c  power t o  run t h e  pumps. 
a l l o c a t e d  o v e r  y e a r l y  usage of  2.63 x 1 0  BTUs t o  a r r i v e  a t  
a f i g u r e  which a l lows  f o r  e a s y  comparison w i t h  c o n v e n t i o n a l  
f u e l  c o s t s .  

T P f s  t o t a l  cost i s  

I Comparison w i t h  c o n v e n t i o n a l  f u e l s  i s  c a r r i e d  o u t  i n  
t w o  d i f f e r e n t  forms i n  Tables 4.6.2 and 4.6.3.  Table  4 . 6 . 2  
makes t h e  comparison i n  t e r m s  o f  f u e l  c o s t  p e r  l o 6  B T U s  w i t h  
c o r r e c t i o n  f o r  f u e l  conve r s ion  e f f i c i e n c y .  The p r o j e c t e d  
geothermal  c o s t  i s  on ly  1 2 %  of  t h e  c o s t  o f  n a t u r a l  gas  and 
even less compared w i t h  t h e  o t h e r  f u e l  a l t e r n a t i v e s .  
Table  4 .6 .3 makes t h e  comparison i n  terms of  annual  f u e l  c o s t  
a s s o c i a t e d  w i t h  u s i n g  a l t e r n a t i v e  f u e l  s o u r c e s  t o  meet Ketchum's 
t o t a l  h e a t  l o a d .  Th i s  r e p r e s e n t s  b u t  a d i f f e r e n t  way o f  pre-  
s e n t i n g  t h e  same i n f o r m a t i o n .  

The p r o j e c t e d  geothermal  sys tem o f f e r s  BTUs a t  a v e r y  
c o m p e t i t i v e  c o s t ,  w i t h  t h e  margin o f  c o m p e t i t i v e n e s s  r i s i n g  
o v e r  t i m e  as c o n v e n t i o n a l  f u e l  c o s t s  r ise f a s t e r  t h a n  geo- 
the rma l  c o s t s .  The p r o j e c t i o n s  of  c o n v e n t i o n a l  f u e l  c o s t s  are 
a l l  based on a s t u d y  by D a m e s  and Moore f o r  t h e  Idaho P u b l i c  
U t i l i t i e s  Commission i n  1 9 7 7 .  There i s  now ample ev idence  
t h a t  t h e s e  p r o j e c t i o n s  are t o o  low b u t  w e  use  them f o r  l a c k  

" of  a b e t t e r  a l t e r n a t i v e .  

Keep i n  mind t h a t  i f  a case f o r  geothermal  h e a t  can  be 
made w i t h  t h e s e  ra tes  of  i n c r e a s e  f o r  c o n v e n t i o n a l  f u e l  
a l t e r n a t i v e s ,  which w e  know are very  c o n s e r v a t i v e ,  a c t u a l  i n -  
creases beyond these low p r o j e c t i o n s  on ly  s e r v e  t o  enhance t h e  
c o m p e t i t i v e n e s s  of geothermal  heat.  

Table  4 . 6 . 4  p r o j e c t s  y e a r l y  o p e r a t i n g  c o s t  s a v i n g s  from 
t h e  use  o f  geothermal  h e a t .  I n  t h i s  case t h e  amor t i zed  c a p i t a l  
c o s t  i s  n o t  used s i n c e  t h e  o b j e c t  i s  t o  see how soon the  s a v i n g s  
i n  o p e r a t i n g  c o s t s  w i l l  r epay  t h e  o r i g i n a l  c a p i t a l  c o s t .  
Opera t ions  and maintenance p l u s  power f o r  pumping are s u b t r a c t e d  
from t h e  d o l l a r  v a l u e  o f  c o n v e n t i o n a l  f u e l  saved t o  g e n e r a t e  a 
20-year stream of s a v i n g s .  These s a v i n g s  are t h e n  d i s c o u n t e d  
a t  1 0 %  t o  c o n v e r t  them t o  t h e i r  p r e s e n t  v a l u e .  The n e t  p r e s e n t  
v a l u e  i s  t h e  t o t a l  o f  t h e s e  d i s c o u n t e d  s a v i n g s  o v e r  t h e  y e a r s .  
The  payback p e r i o d  r e q u i r e d  f o r  d i s c o u n t e d  s a v i n g s  t o  recoup 
c a p i t a l  c o s t  i s  1.1 y e a r s .  The i n t e r n a l  ra te  of r e t u r n ,  an  
i n t e r e s t  ra te  which j u s t  e q u a t e s  t h e  p r e s e n t  v a l u e  o f  a s a v i n g s  
stream t o  inves tment  cos t ,  i s  l o g % ,  a n  e x t r a o r d i n a r i l y  a t t r a c t i v e  
f i g u r e  f o r  a p o t e n t i a l  i n v e s t o r .  
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Tab le  4 . 6 . 1  

20 YEAR P R O J E C T I O N  OF GEOTHERMAL COSTS 

(5 )  
Cos t  p e r  

(3 )  (4 )  
Opera t ions  f, T o t a l  

Years Amor t i za t ion  Maintenance Geothermal Cos t  l o 6  BTU E lec t r i c  Power 
(2)  (1) 

1980 
1981 
1982 
1983 
1984 
1985 

1 1986 
1987 
1988 
1989 
1990 
1991 

W 1992 
t-' 1993 

1994 
1995 
1996 
1997 
1998 
1999 
2000 

$176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 
176,875 

$12,233 
13,273 
14 ,401  
15,625 
16,953 
18,394 
19,958 
21,654 
23,495 
25,492 
27,659 
30,010 
32,560 
35,328 
38,331 
41,589 
4 5 , 1 2 4  
48,960 
53,121 
57,637 
62,536 

$16,829 
18,007 
19 ,268  
20,616 
22,059 
23,604 
25,256 
27,024 
28,915 
30,939 
33,105 
35,423 
37,902 
40,555 
43,394 
46,432 
49,682 
53,160 
56,881 
60,863 
65,123 

$205,937 
208,155 
210,544 
213,116 
215,887 
218,873 
222,089 
225,553 
229,285 
233,306 
237,639 
242,308 
247,337 
252,758 
258,600 
264,896 
271,681 
278,995 
286,877 
295,375 
304,534 

$0.78 
0.79 
0.80 
0 .81  
0.82 
0 .83  
0 .84  
0.86 
0 .87  
0.89 
0 .90  
0 . 9 2  
0 .94 
0 . 9.6 
0 .98  
1 .01  
1 . 0 3  
1 . 0 6  
1 . 0 9  
1 . 1 2  
1 .16  

(1 )  C a p i t a l  c o s t  of $1,667,400 amor t ized  ove r  30 y e a r s  a t  10% 

(2 )  e l e c t r i c i t y  f o r  pumps, e s c a l a t e d  a t  8 .5% p e r  y e a r  

(3)  Es t ima ted  a t  +% of p i p e  c o s t  p l u s  3% of w e l l  and pump c o s t ,  e s c a l a t e d  7 %  p e r  y e a r  

(4 )  Sum of columns (1)  , ( 2 ) ,  and ( 3 )  

(5)  Column ( 4 )  d i v i d e d  by y e a r l y  BTU usage  of  2.63 x 101'X l o 6  B T U s .  



T a b l e  4 . 6 . 2  

COMPARISON OF FUEL COST PER l o 6  BTUs 

( 4 )  
Geothermal 

( 3 )  
F u e l  O i l  

( 2 )  
E l e c t r i c i t y  

(1) 
Years Natural  Gas 

0 

1 9 8 0  
1 9 8 1  
1 9 8 2  
1 9 8 3  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1 9 8 7  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1 9 9 2  
1 9 9 3  
1 9 9 4  
1 9 9 5  
1 9 9 6  
1 9 9 7  
1 9 9 8  
1 9 9 9  
2 0 0 0  

$ 6 . 5 0  
7 . 0 5  
7 . 6 5  
8 . 3 0  
9 . 0 1  
9 . 7 7  

1 0 . 6 0  
1 1 . 5 1  
1 2 . 4 8  
1 3 . 5 5  
1 4 . 7 0  
1 5 . 9 5  
1 7 . 3 0  
1 8 . 7 7  
2 0 . 3 7  
2 2 . 1 0  
2 3 . 9 8  
2 6 . 0 1  
2 8 . 2 3  
3 0 . 6 3  
33.23 

$ 7 . 0 1  
7 . 6 1  
8 . 2 5  
8 . 9 5  
9 . 7 1  

1 0 . 5 4  
1 1 . 4 4  
1 2 . 4 1  
1 3 . 4 6  
1 4 . 6 1  
1 5 . 8 5  
1 7 . 2 0  
1 8 . 6 6  
2 0 . 2 4  
2 1 . 9 7  
2 3 . 8 3  
2 5 . 8 6  
2 8 . 0 6  
3 0 . 4 4  
3 3 . 0 3  
3 5 . 8 4  

$ 1 1 . 1 0  
1 1 . 9 4  
1 2 . 8 5  
1 3 . 8 3  
1 4 . 8 8  
1 6 . 0 1  
1 7 . 2 3  
1 8 . 5 4  
1 9 . 9 4  
2 1 . 4 6  
2 3 . 0 9  
2 4 . 8 5  
2 6 . 7 3  
2 8 . 7 7  
3 0 . 9 5  
3 3 . 3 0  
3 5 . 8 4  
3 8 . 5 6  
4 1 . 4 9  
4 4 . 6 4  
4 8 . 0 4  

$ 0 . 7 8  
0 . 7 9  
0 . 8 0  
0 . 8 1  
0 . 8 2  
0 . 8 3  
0 . 8 4  
0 . 8 6  
0 . 8 7  
0 . 8 9  
0 . 9 0  
0 . 9 2  
0 . 9 4  
0 . 9 6  
0 . 9 8  
1 . 0 1  
1 . 0 3  
1 . 0 6  
1 . 0 9  
1 . 1 2  
1 . 1 6  

(1) R e s i d e n t i a l  r a t e  o f  $ . 5 4 3 7 0  p e r  t h e r m  and commercial r a t e  o f  
$ . 4 4 8 5 8  p e r  t h e r m  a s s u m i n g  7 5 %  r e s i d e n t i a l  l o a d  a n d  25% 
c o m m e r c i a l  g i v e s  a w e i g h t e d  a v e r a g e  o f  $ . 5 1 9 9 2 .  T h i s  f i g u r e  
i s  d i v i d e d  by . 8  t o  a d j u s t  f o r  c o n v e r s i o n  e f f i c i e n c y ,  m u l t i -  
p l i e d  by  1 0  t o  c o n v e r t  t o  l o 6  B T U ' s ,  t h e n  e s c a l a t e d  a t  8 . 5 %  
p e r  y e a r ,  (Dames 6 M o o r e ) .  

( 2 )  R e s i d e n t i a l  r a t e  o f  $ . 0 2 6 4 2  p e r  KWH and c o m m e r c i a l  r a t e  o f  
. 0 1 6 4 2  per KWH, weighted as above to average o f  . 0 2 3 9 2 ,  m u l t i -  
p l i e d  b y  2 9 3  t o  c o n v e r t  t o  1 0 6  BTU's ,  e s c a l a t e d  8 . 5 % .  

( 3 )  P r i c e  o f  $ 1 . 0 5  p e r  g a l l o n  d i v i d e d  by . 7  t o  a d j u s t  f o r  c o n v e r s i o n  
e f f i c i e n c y ,  m u l t i p l i e d  by . 7 4  t o  g e t  t o  106 BTU's ,  e s c a l a t e d  
7 . 6 % .  

( 4 )  See column ( 5 )  of  T a b l e  4 . 6 . 1 .  
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T a b l e  4 . 6 . 3  

20 YEAR COMPARISON OF ANNUAL FUEL COSTS 

( 4 )  
Geothermal 

( 3 )  
Years E l e c t r i c i t y  N a t u r a l  Gas - 

( 2 )  
F u e l  O i l  

( 1 )  

1 9 8 0  
1 9 8 1  
1 9 8 2  

- 1 9 8 3  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1 9 8 7  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1 9 9 2  
1 9 9 3  
1 9 9 4  
1 9 9 5  
1 9 9 6  
1 9 9 7  
1 9 9 8  
1 9 9 9  
2 0 0 0  

$ 1 , 8 4 3 , 2 3 5  

2 , 1 6 9 , 9 0 2  
2 , 3 5 4 , 3 4 4  
2 , 5 5 4 , 4 6 3  
2 , 7 7 1 , 5 9 3  
3 , 0 0 7 , 1 7 8  
3 , 2 6 2 , 7 8 8  
3 , 5 4 0 , 1 2 5  
3 , 8 4 1 , 0 3 6  
4 , 1 6 7 , 5 2 4  
4 , 5 2 1 , 7 6 3  
4 , 9 0 6 , 1 1 3  
5 , 3 2 3 , 1 3 3  

6 , 2 6 6 , 5 2 5  
6 , 7 9 9 , 1 8 0  
7 , 3 7 7 , 1 1 0  
8 , 0 0 4 , 1 6 4  
8 , 6 8 4 , 5 1 8  
9 , 4 2 2 , 7 0 2  

1 , 9 9 9 , 9 1 0  

5 , 7 7 5 , 5 9 9  

$ 2 , 8 5 1 , 2 2 4  
3 , 0 6 7 , 9 1 7  
3 , 3 0 1 , 0 7 9  
3 , 5 5 1 , 9 6 1  
3 , 8 2 1 , 9 1 0  
4 , 1 1 2 , 3 7 5  
4 , 4 2 4 , 9 1 5  
4 , 7 6 1 , 2 0 9  
5 , 1 2 3 , 0 6 1  
5 , 5 1 2 , 4 1 3  
5 , 9 3 1 , 3 5 7  
6 , 3 8 2 , 1 4 0  
6 , 8 6 7 , 1 8 3  
7 , 3 8 9 , 0 8 8  
7 , 9 5 0 , 6 5 9  
8 , 5 5 4 , 9 0 9  
9 , 2 0 5 , 0 8 2  
9 , 9 0 4 , 6 6 9  

1 0 , 6 5 7 , 4 2 3  
1 1 , 4 6 7 , 3 8 8  
1 2 , 3 3 8 , 9 0 9  

$ 1 , 7 0 9 , 2 3 7  
1 , 8 5 4 , 5 2 2  
2 , 0 1 2 , 1 5 7  
2 , 1 8 3 , 1 9 0  
2 , 3 6 8 , 7 6 1  
2 , 5 7 0 , 1 0 6  
2 , 7 8 8 , 5 6 5  
3 , 0 2 5 , 5 9 3  
3 , 2 8 2 , 7 6 8  
3 , 5 6 1 ,  S O 3  
3 , 8 6 4 , 5 5 7  
4 , 1 9 3 , 0 4 4  

4 , 9 3 6 , 1 5 6  
5 , 3 5 5 , 7 2 9  
5 , 8 1 0 , 9 6 6  
6 . 3 0 4 . 8 9 8  

4 , 5 4 9 , 4 5 3  

6 ;  8 4 0 ;  8 1 5  
7 , 4 2 2 , 2 8 4  
8 , 0 5 3 , 1 7 8  
8 , 7 3 7 , 6 9 8  

$ 2 0 5 , 9 3 7  
2 0 8 , 1 5 5  
2 1 0 , 5 4 4  
2 1 3 , 1 1 6  
2 1 5 , 8 8 7  
2 1 8 , 8 7 3  
2 2 2 , 0 8 9  
2 2 5 , 5 5 3  
2 2 9 , 2 8 5  
2 3 3 , 3 0 6  
2 3 7 , 6 3 9  
2 4 2 , 3 0 8  
2 4 7 , 3 3 7  
2 5 2 , 7 5 8  
2 5 8 , 6 0 0  
2 6 4 , 8 9 6  
2 7 1 , 6 8 1  
2 7 8 , 9 9 5  
2 8 6 , 8 7 7  
2 9 5 , 2 7 5  
304., 534  

( 1 )  Annual h e a t  l o a d  e s t ima te  ( 2 , 6 3  x 1 0 l l B T U )  d i v i d e d  by 3 4 1 3  BTU/KWH, 
times a v e r a g e  w e i g h t e d  p r i c e  o f  . 0 2 3 9 2 1  p e r  KWH e s c a l a t e d  8 . 5 % .  

( 2 )  Annual h e a t  l o a d  es t imate  d i v i d e d  b y  1 3 8 , 5 0 0  B T U / g a l ,  t imes $ 1 . 0 5  
p e r  g a l . ,  t i m e s  1 . 4 3  t o  c o r r e c t  f o r  c o n v e r s i o n  e f f i c i e n c y ,  e s c a l a t e d  
7 . 6 % .  

Annual hea t  l o a d  es t imate  d i v i d e d  b y  1 0 0 , 0 0 0  B T U / t h e r m ,  
w e i g h t e d  average o f  $ .SO992  p e r  t h e r m ,  d i v i d e d  b y  . 8  t o  a d j u s t  f o r  
conve r s ion  e f f i c i e n c y ,  e s c a l a t e d  8 . 5 % .  

( 3 )  t imes 

(4 )  F rom c o l u m n  ( 4 ) ,  T a b l e  4 . 6 . 1 .  
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Years 

1 9 8 0  
1 9 8 1  
1 9  8.2 
1 9 8 3  
1 9 8 4  
1 9 8 5  
1 9 8 6  
1 9 8 7  
1 9 8 8  
1 9 8 9  
1 9 9 0  
1 9 9 1  
1 9 9 2  
1 9 9 3  
1 9 9 4  
1 9 9  5 
1 9 9 6  
1 9 9 7  
1 9 9 8  

' 1999  
2000 

(1) 
Na tu ra l  Gas 

T a b l e  4 . 6 . 4  

20  YEAR OPERATING COST SAVINGS 

(2 )  
E l e c t r i c  Power  

(3)  
O p e r a t i o n s  6 
Maintenance 

$ 1 , 7 0 9 , 2 3 7  
1 , 8 5 4 , 5 2 2  
2 , 0 1 2 , 1 5 7  
2 , 1 8 3 , 1 9 0  
2 , 3 6 8 , 7 6 1  
2 , 5 7 0 , 1 0 6  
2 , 7 8 8 , 5 6 5  
3 , 0 2 5 , 5 9 3  
3 , 2 8 2 , 7 6 8  
3 , 5 6 1 , 8 0 3  
3 , 8 6 4 , 5 5 7  
4 , 1 9 3 , 0 4 4  
4 , 5 4 9 , 4 5 3  
4 , 9 3 6 , 1 5 6  
5 , 3 5 5 , 7 2 9  
5 , 8 1 0 , 9 6 6  
6 , 3 0 4 , 8 9 8  
6 , 8 4 0 , 8 1 5  
7 , 4 2 2 , 2 8 4  
8 , 0 5 3 , 1 7 8  
8 , 7 3 7 , 6 9 8  

$ 1 2 , 2 3 3  
13,273 
1 4 , 4 0 1  
1 5 , 6 2 5  
1 6 , 9 5 3  
1 8 , 3 9 4  
1 9 , 9 5 8  
2 1 , 6 5 4  
2 3 , 4 9 5  
2 5 , 4 9 2  
2 7 , 6 5 9  
3 0 , 0 1 0  
3 2 , 5 6 0  
3 5 , 3 2 8  
3 8 , 3 3 1  
4 1 , 5 8 9  
4 5 , 1 2 4  
4 8 , 9 6 0  
5 3 , 1 2 1  
57 ,637  
6 2 , 5 3 6  

$ 1 6 , 8 2 9  
1 8 , 0 0 7  
1 9 , 2 6 8  
2 0 , 6 1 6  
2 2 , 0 5 9  
2 3 , 6 0 4  
2 5 , 2 5 6  
2 7 , 0 2 4  
2 8 , 9 1 5  
3 0 , 9 3 9  
3 3 , 1 0 5  
3 5 , 4 2 3  
3 7 , 9 0 2  
4 0 , 5 5 5  
4 3 , 3 9 4  
4 6 , 4 3 2  
4 9 , 6 8 2  
5 3 , 1 6 0  
5 6 , 8 8 1  
6 0 , 8 6 3  
6 5 , 1 2 3  

(4  1 
G e o t h e r m a l  S a v i n g s  

$ 1 , 6 8 0 , 1 7 5  
1 , 8 2 3 , 2 4 2  
1 , 9 7 8 , 4 8 8  
2 , 1 4 5 , 9 4 9  
2 , 3 2 9 , 7 4 9  
2 , 5 2 8 , 1 0 8  
2 , 7 4 3 , 3 5 1  
2 , 9 7 7 , 0 0 5  
3 , 2 3 0 , 3 5 8  
3 , 5 0 5 , 3 7 2  
3 , 8 0 3 , 7 9 3  
4 , 1 2 7 , 6 1 1  
4 , 4 7 8 , 9 9 1  
4 , 8 6 0 , 2 7 3  
5 , 2 7 4 , 0 0 4  
5 , 7 2 2 , 9 4 5  
6 , 2 1 0 , 0 9 2  
6 , 7 3 8 , 6 9 5  
7 , 3 1 2 , 2 8 2  
7 , 9 3 4 , 6 7 8  
8 , 6 1 0 , 0 3 9  

( 5 )  
P r e s e n t  

V a l u e  ( 1 0 % )  

$ 1 , 5 2 7 , 4 3 2  
1 ,5D 6 , 8  1 2  
1 , 4 8 6 , 4 6 7  
1 , 4 6 5 , 7 1 2  
1 , 4 4 6 , 5 9 1  
1 , 4 2 7 , 0 5 1  
1 , 4 0 7 , 7 7 3  
1 , 3 8 8 , 7 9 5  
1 , 3 6 9 , 9 8 7  
1 , 3 5 1 , 4 7 3  
1 , 3 3 3 , 2 0 6  
1 , 3 1 5 , 1 8 4  
1 , 2 9 7 , 4 0 4  
1 , 2 7 9 , 8 6 2  
1 , 2 6 2 , 5 5 5  
1 , 2 4 5 , 4 8 0  
1 , 2 2 8 , 6 3 4  
1 , 2 1 2 , 0 1 3  
1 , 1 9 5 , 6 1 7  
1 , 1 7 9 , 4 3 9  
1 , 1 6 3 , 4 7 9  

(1) A n n u a l  h e a t  l o a d  e s t i m a t e  ( 2 . 6 3  x 1 0 l l B T U / y r )  d i v i d e d  b y  1 0 0 , 0 0 0  BTU/ the rm,  t imes w e i g h t e d  
average o f  . 5 1 9 9 2  p e r  therm,  d i v i d e d  by  . 8  t o  a d j u s t  f o r  c o n v e r s i o n  e f f i c i e n c y ,  e s c a l a t e d  8 . 5 % .  

( 2 )  E l e c t r i c i t y  f o r  pumps, e s c a l a t e d  a t  8 . 5 %  p e r  y e a r .  

( 3 )  Es t ima ted  a t  4% of  p i p e  cos t  p l u s  3% o f  wel l  a n d  pump c o s t ,  e s c a l a t e d  7 %  p e r  y e a r .  

( 4 )  C o l u m n  ( 1 )  m i n u s  c o l u m n s  ( 2 )  a n d  ( 3 ) .  

( 5 )  Column ( 4 )  d i s c o u n t e d  a t  1 0 %  t o  p r e s e n t  v a l u e .  



A rough s e n s i t i v i t y  a n a l y s i s  w a s  conducted by doub l ing  
inves tmen t  c o s t  t o  $ 3 , 3 3 4 , 8 0 0 , ,  doub l ing  e l ec t r i c  power c o s t s  
and r a i s i n g  o p e r a t i o n s  and maintenance c o s t s  t o  $66,696 
t h e  doubled c a p i t a l  c o s t  f i g u r e r .  These d r a s t i c  i n c r e a s e s  i n  
p r o j e c t e d  c a p i t a l  and o p e r a t i n g  c o s t s  a f f e c t e d  ra te  o f  r e t u r n  
and payback p e r i o d  i n  t h e  expec ted  d i r e c t i o n ,  b u t  s t i l l  l e f t  
them ve ry  a t t r a c t i v e  f o r  i n v e s t o r s .  
r a te  o f  r e t u r n  w a s  57% and t h e  payback p e r i o d  2 . 9  y e a r s .  

( 2 %  of 

The r e c a l c u l a t e d  i n t e r n a l  

4 . 7  Economic Conclus ions  

The p r o j e c t e d  c o s t s  and s a v i n g s  seem so d rama t i c  as almost 
t o  demand a space  h e a t i n g  sys tem f o r  Ketchum. 
and t h e  c o l d  climate p r o v i d e  a r e l a t i v e l y  h igh  u t i l i z a t i o n  f a c t o r  
f o r  space  h e a t i n g  f o r  a p o t e n t i a l  r e s o u r c e  which a p p e a r s  sha l low 
and c l o s e  t o  town. P r o j e c t e d  c o s t s  f o r  u s i n g  c o n v e n t i o n a l  f u e l s  
t o  meet Ketchum's space  h e a t i n g  demand are so h i g h ,  even assum- 
i n g  s m a l l  y e a r l y  i n c r e a s e s  i n  f u e l  ra tes ,  t h a t  even a r e l a t i v e l y  
h i g h  c o s t  geothermal  h e a t i n g  system would appea r  t o  be an  
economica l ly  f e a s i b l e  inves tmen t .  
d e s i g n  and c o s t  a n a l y s i s  would a lmost  c e r t a i n l y  r e s u l t  i n  a 
sys tem which i s  more c o s t l y ,  bo th  i n  t e r m s  o f  i n i t i a l  i n v e s t -  
ment and i n  t e r m s  of y e a r l y  o p e r a t i o n s .  
c o m p e t i t i v e n e s s  i s  so l a r g e  t h a t  even a much more expens ive  
sys tem t h a n  t h e  one e n v i s i o n e d  h e r e  would o f f e r  l a r g e  s a v i n g s  
f o r  u s e r s  and an a t t r ac t ive  b u s i n e s s  p r o p o s i t i o n  f o r  i n v e s t o r s .  

P o t e n t i a l  h e a t  l o a d  

A more d e t a i l e d  e n g i n e e r i n g  

However, t h e  margin o f  

5.0 Development P rocess  

The development of geothermal  waters a t  Ketchum, Idaho 
w i l l  r e q u i r e  c l o s e  c o o p e r a t i o n  between t h e  C i t y  of Ketchum, 
t h e  owner o f  Guyer Hot S p r i n g s ,  t h e  Idaho Department o f  Water 
Resources ,  and t h e  r e s i d e n t s  of Ketchum. The impacts  of develop-  
i n g  a d i s t r i c t  h e a t i n g  system must a d d r e s s  t h e  p o t e n t i a l  
e f f e c t s  on e x i s t i n g  water u s e r s  and t h e  method o f  d i s p o s a l  o f  
t h e  t h e r m a l  w a t e r .  

5 .1  Resource Ownership 

The p o t e n t i a l  e x p l o r a t i o n  f i e l d  n e a r  Ketchum i s  a patchwork 
o f  f e d e r a l  and p r i v a t e  ownership.  
T i t l e  P l a t  for Township 4 North, Range 1 7  E a s t  and shows t h e  
l o c a t i o n  o f  f e d e r a l ,  s ta te  and p r i v a t e  l a n d  i n t e r e s t s .  

F i g u r e  5 . 1  i s  t h e  Master 

The main f e d e r a l  i n t e r e s t s  are t h e  Sawtooth N a t i o n a l  
F o r e s t ,  a USGS power s i t e  wi thd rawa l  and a proposed Forest 
Service r e c r e a t i o n  area. Under f e d e r a l  l a w ,  geothermal  r e s o u r c e s  
are i n c l u d e d  w i t h i n  t h e  m i n e r a l  es ta te .  

P r i v a t e  l a n d  i n t e r e s t s  are p r i m a r i l y  d e r i v a t i v e s  o f  
p a t e n t e d  mining claims and homesteads.  
homestead p a t e n t s  u s u a l l y  r e s e r v e d  a l l  m i n e r a l s  t o  the f e d e r a l  
government. 

I t  shou ld  be no ted  t h a t  

35 



. 

0
 

c 0
 

-4
 

4J 
a 3

 
k

 
a, 
LI) 
a, 
0: 

r
l -

0
 

m
e

 
a 

w 0
:
a

 
3
 
-4

 
W

E
 

E
k

 
a, 
c 3 
0

 
rl 
a k

 
a, c 

.I4
 

z 

H
L

I
)
 

a, 
4J 5

 
3

 

36 



Exploration on any parcel of land which has federal 
ownership or a federal geothermal reservation will require 
a geothermal lease fronthe Bureau of Land Management. 
Because the area has not been classified by the U . S .  Geological 
Survey as a Known Geothermal Resource Area CKGRR), federal 
geothermal resources can be leased to the first qualified 
applicant applying for a lease. Exploration drilling on 
any parcels under state ownership or parcels under which 
the mineral estate is reserved to the State of Idaho can 
occur only if a geothermal lease is acquired from the State 
Land Board. Exploration on private or municipal lands within 
the area requires permission from the landowner and the 
appropriate permits from the State of Idaho. As of September 

1, 1980, no federal or state geothermal leases existed 
in the Ketchum region. 

The probable drilling locations outlined in this report 
are located both inside and outside the Ketchum city limits 
on private land. Title to the geothermal resources underlying 
these lands is privately held. However, water rights at the 
sites are an important consideration. The potential for con- 
flicting groundwater uses as a result of geothermal develop- 
ment must be addressed. 

5.2 State Permitting Requirements for Geothermal Resources 

The groundwaters of the State of Idaho are a public resource. 
The Department of Water Resources has responsibility for adminis- 
tration of the use of these groundwater resources, and to con- 
serve and protect them against waste and contamination. 

Section 42-237a and Sections 42-1601 through 42-1605, 
Idaho Code, require all flowing wells to be capped or equipped 
in a manner that will allow the flow of water to be completely 
stopped when not in use. Flowing and non-flowing wells are to 
be constructed in a m a n n e r  a s  t o  prevent waste and contamination 
through leaky well casings, pipe fittings, valves or pumps, 
either above or below the land surface or through improper or 
inadequate sealing. 

Section 42-238, Idaho Code, gives the Department of Water 
Resources authority to establish and require compliance with 
minimum water well construction standards. Every water well 
constructed in Idaho must be in compliance. 

Title 42, Chapter 39, Idaho Code, gives the Department 
authority to establish and require compliance with standards 
for construction and abandonment of waste disposal and in- 
jection wells. 

n 
37 



Pursuant to the provisims of Section 42-238, Idaho Code, 
Title 42, Chapter 29, Idaho Code, and the provisions of Title 
6 7 ,  Chapter 52, Idaho Code, the Idaho Water Resource Board has 
established minimum standards for construction of water wells, 
and minimum standards for construction or abandonment of waste 
disposal and injection wells. 

All wells deeper than 18 feet must be drilled by a well 
driller licensed to operate in Idaho. 
form to the rules and regulations of the Idaho Department of 
Water Resources when constructing water wells and waste disposal 
and injection wells. 

Well drillers must con- 

All water wells shall be constructed in a manner that will 
guard against waste and contamination of the groundwater re- 
sources of the State of Idaho. 

All wells constructed for public supply of domestic water 

The well driller and the property 
must meet all of the requirements set forth by the Idaho Depart- 
ment of Health and Welfare. 
owner are charged with the responsibility of taking whatever 
steps might be necessary in any unique situation to guard 
against waste and contamination of the groundwater resources. 
It will be necessary in some cases to construct wells with 
significant additional controls beyond the minimum standards to 
accomplish these goals. 
well, and for water wells shall extend at least 12 inches above 
the land surface surrounding the water well, and to a minimum 
of 18 feet below land surface. 

Casing shall be installed in every 

An approved permit from the Department of Water Resources 

If 

is generally required before work can begin on geothermal 
wells. The two exemptions to this requirement relate to 
exploratory wells and to low temperature geothermal wells. 
an exploratory well is less than six inches in diameter and 
less than 1,000 feet deep and is to be used only f o r  collecting 
geotechnical data, the owner must simply file a notice of intent 
to drill with the director of the department. 
in Section 42-4003ce), Idaho Code, wells from which low tempera- 
ture water is used for such purposes as space heating or fish 
propagation are exempt from the permit requirement if the owner 
has obtained an approved water right. 

Also, as explained 

The following permits and bonds are required under the 
Geothermal Resources Act: 

(a) Form 4003-1, Application for Permit to Drill for Geothermal 

(b) Form 4003-2, Application for Permit to Alter a Geothermal 

(c) Form 4003-3, Application for Permit to Convert a Well to 

(d) Form 4005, Geothermal Resources Surety Bond; 
(e) Form 4007 ,  Notice of Intent to Abandon a Well; 
(f) Form 4009, Report of Abandonment of a Well 

Resources ; 

Well; 

a Geothermal Injection Well; 

38 



5.3 Public Funding Factors 

There are several public assistance mechanisms available 
to the city of Ketchum. 
can seek to fund all or part of a district heating system 
with a revenue bond. 
majority approval by the voters and the selling of the bond 
on the bond market. The bond would be repaid by revenues 
generated from user fees or from tax money. Property tax 
limitations limit the potential property tax revenues of the 
city. 

Under Idaho Code 50-323, the City 

Such a bond would require a two-thirds 

The Economic Development Administration has public works 
grants and loans for which Ketchum could apply. 
or loans, require approval and support of the City as well as 
the Regional Economic Development Agency. 
this program is to promote the growth and expansion of private- 
sector industry through public works and development facilities 
grants, with the aim of alleviating unemployment in a community. 

These grants, 

The objective of 

Direct grants are awarded for up to 50 percent of total 
project costs. Applicant must provide balance through bond 
issues, borrowing from commercial lending institutions, 
general revenues, or other federal funds. 
may be available if the applicant cannot match the required 
share of funds and qualifies on the basis of high unemployment 
or low incomes. The additional funding along with the initial 
direct grant can bring the federal contribution up to 80 percent 
of the total project. 
financial assistance cannot otherwise be obtained to compleke 
the project. 

Supplementary grants 

Direct loans may be available when 

Eligible activities include projects which attempt to 
These overcome economic problems of EDA-designated areas. 

include public facility development such as w a t e r  facilities 
serving commercial users. 
with an existing privately owned public utility are ineligible. 

Projects which are shown to compete 

The Farm Home Administration has a Community Facility 
Loan program. 
extend, or otherwise improve community facilities providing 
essential services to rural residents. 
which have up to 40-year terms and 5 percent interest rates. 
Typical eligible activities are programs for construction, 
enlargement, or improvement of community facilities providing 
essential services to rural areas, such as fire protection, 
health care, industrial development; capital improvements; and 
acquisition of land, leases, and right-of-way needed to under- 
take such facility improvements. 

The objective of this program is to construct, 

These are insured loans 
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Borrowers must be unable to generate funds from other 
sources at reasonable rates and terms and must have authority 
to borrow and repay loans and operate and maintain the 
facility being financed. 
any time. 
application's acceptance. 

The HUD Office of Community Planning and Development 
offers a program on "Innovative Grants for Community Energy 
Conservation". This program is intended to encourage the 
development of comprehensive strategies that will achieve 
significant energy savings at the local level. The program 
solicits innovative approaches which integrate alternative 
energy supply with neighborhood revitalization and other 
community and economic development programs. A prerequisite 
for entry into the program is a statement that the applicant 
government has begun the task of comprehensive energy planning 
and program development. 

Pre-applications may Be submitted at 
Notification will be given within 4 5  days of an 

Activities funded under the Innovative Grants Program 
must address one or more of the following: 

1. Assist low and moderate income persons to conserve energy 
without reducing their standard of living. Under this 
objective at least 5 0  percent of the beneficiaries must 
be low and moderate income persons. 

2 .  Encourage the provision of energy conservation services 
and energy supplies through the expansion and/or establish- 
ment of small and/or minority businesses. 

HUD has not limited this program to any single approach 
or technology. Applicants may propose to accomplish energy 
savings through loans or grants for such physical measures 
as building retrofit and renewable energy equipment instal- 
lations. Applicants are urged to consider projects which 
assist large segments of the public over more limited approaches. 

If an applicant chooses to apply for funds to support a 
particular equipment technology, it must.meet the following 
criteria: 

1. Be technologically proven and demonstrated: 

2 .  Lead to substantial energy savings; 

3 .  Promise to pay back or recapture fnitial investment costs 
over the long run: 

n 4. Provide for repair and maintenance after installation. 
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In all cases, the applicant must present a detailed 
projection of energy savings to be achieved through proposed 
approaches, including estimates on how and when the project 
can be expected to "payback" on the fnitial investment in 
terms of energy dollars saved. In addition, applicants should 
attempt to describe the expected impact of the energy savings 
on the l oca l  economy over time. 
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6.0 Conclusions and Recommendations 

The existence of a private space heating system utilizing 
Guyer Hot Springs water indicates two significant facts. 
the hot springs at Guyer and elsewhere in the Wood River Valley 
are indicative of the area's geothermal resource potential. 
Secondly, that a private space heating system has developed 
confirms the existence of a local market for geothermal energy. 
Unlike most areas in Idaho, Ketchum is indeed fortunate to 
have such strong indicators of geothermal resource development. 

Resource temperatures are expected to range from a minimum 
of 7OoC (159OF) to 125OC (2570F). Temperatures in this range 
have proven applications for space heating. 

Space heating the town of Ketchum, as outlined in this 
report, appears to be economically viable. Rates of return and 
payback periods are attractive enough to justify such an in- 
vestment, even with conservative assumptions regarding the 
rates of increase for conventional fuel sources. The high 
capital costs of a space heating system are nore than amply 
returned in future benefits. 

First, 

Title to the geothermal resources underlying the probable 
drilling site outlined in this report is privately held. 
However, strong consideration must be given to existing water 
rights in the area. Once the water rights issues are resolved, 
only the appropriate permits from the Idaho Department of Water 
Resources are required for development. 

An engineering analysis is needed to determine the most 
suitable method for disposing the thermal water. The disposal 
of thermal fluids by injection will require approval by both 
the Idaho Department of Water Resources and the Department of 
Health and Welfare. 

There are several public and private mechanisms available 
to Ketchum to create a space heating district. In addition, 
public funding via grants or loan guarantees may be possible. 

Ketchum would save energy derived from oil, gas, and wood, 
would generate substantial savings, and greatly enhance Ketchum's 
desirability to visitors and residents. 

Development of a geothermal space heating system in 

7.0 Conceptual Time Line for Development 

Figure 7.0 illustrates a conceptual time line f o r  
developing a geothermal district heating and greenhouse 
heating system. This timeline reflects all activities 
occurring on private and municipal lands. 
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