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AESTRACT 

Two l a r g e  c o m m e r c i a l  g r e e n h o u s e s  i n  
m e t r o p o l i t a n  S a l t  Lake C i t y  have  b e e n  
p l a c e d  on geothermal  h e a t  w i t h i n  t h e  l a s t  
t h r e e  y e a r s .  Economic  r e s u l t s  a n d  com- 
p a r i s o n s  w i t h  c o n v e n t i o n a l  g a s  h e a t  show 
t h e  a d v a n t a g e s  of  g e o t h e r m a l  i n  a v e r y  
c o m p e t i t i v e  m a r k e t ,  w h e r e  n a t u r a l  g a s  
p r i c e s  a r e  o n l x  6 0 %  o f  t h e  n a t i o n a l  
a v e r a g e .  The 1 9 0  F r e s o u r c e  p r o v e d  v e r y  
a t t r a c t i v e ,  w i t h  a s i m p l e  payback p e r i o d  
l e s s  t h a n  a y e a r .  The much d e e p e r ,  low 
t e m p e r a t u r e  r e s o u r c e  showed t h e  n e e d  t o  
s q u e e z e  t h e  maximum h e a t  from t h e  w a t e r ,  
u s i n g  economical  equipment  t h a t  would n o t  
be s u i t a b l e  f o r  t h e  h i g h e r  tempera tures .  
The impact of t h e  c u r r e n t  t a x  i n c e n t i v e s  
are  d i s c u s s e d .  

INTRODUCTION AND sur.iwm 
U t a h  R o s e s  i s  a l a r g e  c o m m e r c i a l  g r e e n -  
house growing and w h o l e s a l e  o p e r a t i o n  i n  
m e t r o p o l i t a n  S a l t  L a k e  Ci ty .  I t  h a s  been 
o p e r a t i n g  f r o m  a 6 - a c r e  g r e e n h o u s e  
f a c i l i t y  f o r  t h e  l a s t  14 y e a r s ,  g r o w i n g  
a p p r o x i m a t e l y  1 0 , 0 0 0  r o s e s  per d a y ,  a n d  
s h i p p i n g  n a t i o n w i d e  by a i r  f r e i g h t .  T h i s  
f a c i l i t y  i s  i n  Sandy,  a s u b u r b  of  S a l t  
L a k e  C i t y ,  1 0  miles s o u t h  o f  t h e  m e t r o p o -  
l i t a n  a i r p o r t .  See F i g u r e  1. 

I n  1978  t h e  company s o u g h t  a means  o f  
r e d u c i n g  i ts  f u e l  c o s t s ,  which were t h e n  
a p p r o x i m a t e l y  1 5 %  o f  t h e  g r o s s  c o s t s  o f  
o p e r a t i o n .  G e o t h e r m a l  e n e r g y  was con-  
s i d e r e d  a p o s s i b i l i t y ,  e v e n  t h o u g h  t h e  
l o c a t i o n  o f  t h e  f a c i l i t y  was f i v e  mi l e s  
from t h e  Wasatch F a u l t .  A p p l i c a t i o n  was 
made t o  t h e  US D.ept. of  Energy  t o  p a r t i -  
c i p a t e  i n  t h e  c o s t - s h a r e d  g r a n t  p r o g r a m  
t o  d e v e l o p  p i l o t  p r o j e c t s  f o r  d i r e c t  h e a t  
a p p l i c a t i o n s  of g e o t h e r m a l  e n e r g y .  The 
award was made i n  e a r l y  1979, t h e  condi-  
t i o n s  c a l l i n g  f o r  t h e  D.O.E. t o  c o n t r i -  
b u t e  m o s t  o f  t h e  c o s t  of  d r i l l i n g  t h e  
e x p l o r a t o r y  d e e p  we l l  ( 3 0 0 0  t o  5000 f t ) ,  
a n d  U t a h  R o s e s  t o  p r o v i d e  a l l  t h e  r e m a i n -  
i n g  c o s t s  f o r  u t i l i z i n g  t h e  g e o t h e r m a l  
water s h o u l d  t h e  well  be  s u c c e s s f u l .  

Utah Roses, Inc .  
P.O. Box "P" 
Sandy, Utah 64091 

The w e l l  was d r i l l e d  i n  December 1379,  
b u t  was o n l y  m a r g i n a l l y  s u c c e s s f u l ,  w i t h  
123OF water a t  t h e  w e l l  head. The r e t r o -  
f i t t i n g  of t h e  h e a t i n g  sys tem t o  g e o t h e r -  
mal warm water was coinpleted i n  t h e  fall 
of  1981.. The f a c i l i t y  h a s  now s e e n  t w o  
h e a t i n g  s e a s o n s  of e x p e r i e n c e  on g e o t h e r -  
mal,  w i t h  t h e  well p r o d u c i n g  45% of t h e  
annual  h e a t i n g  needs  f o r  t h e  f a c i l i t y .  

D u r i n g  t h e  p e r i o d  t h a t  t h e  company was 
a w a i t i n g  a d e c i s i o n  f r o m  t h e  D.O.E. on 
t h e  g r a n t  a p p l i c a t i o n ,  Utah  R o s e s  saw 
need t o  expand i t s  p r o d u c t i o n  f a c i l i t i e s  
t o  accommodate  t h e  demand. E n e r g y  Ser- 
v i c e s  was asked  t o  assist  i n  s e l e c t i n g  a 
new s i t e  t h a t  had t h e  p o t e n t i a l  of deve- 
l o p i n g  g e o t h e r m a l  e n e r g y ,  and  y e t  was 
a c c e s s i b l e  t o  m a r k e t s  ( t h e  a i r p o r t ) ,  
l a b o r ,  a n d  p r e f e r a b l y  t h e  e x i s t i n g  
( S a n d y )  f a c i l i t y .  E x p a n s i o n  a t  t h e  

- o r i g i n a l  f a c i l i t y  was c o n s i d e r e d  e c o -  
n o m i c a l l y  i m p r a c t i c a l  b e c a u s e  of  t h e  
$125,000 p e r  acre price t a g  f o r  any near -  
by u n d e v e l o p e d  l a n d  i n  t h i s  h e a v i l y  i n -  
d u s t r i a l / c o m i n e r c i a l  a rea .  

A s i t e  was s e l e c t e d  a t  a known g e o t h e r m a l  
a r e a ,  C r y s t a l  Hot S p r i n g s ,  w i t h  tempera- 
t u r e s  o f  135OF. T h i s  l o c a t i o n  i s  1 0  
miles s o u t h  of t h e  Sandy f a c i l i t y ,  b u t  i n  
a n o m i n a l l y  r u r a l  a rea  a d j a c e n t  t o  t h e  
Utah  S t a t e  P r i s o n  a n d  n e a r  t h e  town of  
B l u f f d a l e ,  where l a n d  c o s t s  were reason-  
ab le .  There t h e  p l a n  w a s  t o  f i r s t  d r i l l  a 
g e o t h e r m a l  w e l l ,  a n d  d e p e n d i n g  on t h e  
r e s u l t ,  t h e n  p r o c e e d  t o  b u i l d  a nevi 
greenhouse  f a c i l i t y .  A s u c c e s s f u l  190°F 
wel l  was d r i l l e d  i n  S e p t .  1 9 7 9 ,  a n d  t h e  
greenhouses  were t h e n  b u i l t  and went  i n t o  
p r o d u c t i o n  i n  t h e  s u m m e r  o f  1980 .  Geo- 
t h e r m a l  energy  s u p p l i e s  100% of t h e  h e a t -  
i n g  needs  of  t h i s  3-acre  greenhouse f a c i -  
l i t y .  E x p a n s i o n  t o  up t o  1 0  a c r e s - o f  
g r e e n h o u s e  is p l a n n e d ,  a l l  c a p a b l e  o f  
b e i n g  h e a t e d  by t h e  o r i g i n a l  p r o d u c t i o n  
w e l l .  
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Kunze 
o n  t h e  g e o t h e r m a l  wel l  f o r  g r e e n h o u s e  
h e a t ,  i.e. no back-up  h e a t i n g .  The 190°F 
w e l l  head t e m p e r a t u r e s  provided  much more 
e n e r g y  t h a n  was needed f o r  t h e  o r i g i n a l l y  
p lanned  3-acres  of  greenhouse.  T h e r e f o r e  
t h e s e  were f i t t e d  w i t h  t h e  l e a s t  expen-  
s i v e  f o r m  of h e a t i n g  s y s t e m ,  p r i m a r i l y  
c o n v e c t i o n  f i n n e d  t u b e  h e a t i n g  p i p e s ,  
m o s t  a t  g r o u n d  l e v e l ,  and  a f e w - o v e r h e a d  
a r o u n d  t h e  p e r i p h e r y  of  t h e  g r e e n h o u s e .  
A 30 HP s u b m e r s i b l e  pump was i n s t a l l e d ,  
and d e l i v e r s  400 gpm. 

Figure 1, m a t i o n  Map 

WELL DRILLING AND UTItIZATIOM 

BLUFFDALE PRODUCTION WELL: 
Though i t  seemed r e a s o n a b l y  c e r t a i n  t h a t  
a w e l l  t i o u l d  b e  s u c c e s s f u l  i f  d r i l l e d  
among t h e  many p o o l s  a n d  s p r i n g s  o f  t h e  
C r y s t a l  Hot S p r i n g s  a r e a ,  t h e r e  was s t i l l  
c o n c e r n .  The S t a t e  had  a t t e m p t e d  a geo-  
t h e r m a l  w e l l  o n l y  1 5 0  y a r d s  away, i n  
1 9 7 8 ,  and t h e  w e l l  was n o n - p r o d u c t i v e .  
T h e r e  was c o n c e r n  t h a t  C r y s t a l  Hot 
S p r i n g s  r e s o u r c e  was a v e r y  s h a l l o w ,  
n e a r - s u r f a c e ,  p e r c h e d  a q u i f e r ,  f e d  
t h r o u g h  f a u l t s  f r o m  a more  d i s t a n t  m a i n  
r e s e r v o i r .  

The we l l  was d r i l l e d  i n  S e p t e m b e r  1 9 7 9 ,  
t o  d d e p t h  o f  410 f t .  Water h o t t e r  t h a n  
t h e  C r y s t a l  Hot  S p r i n g s  temperatures  of 
135OF was e n c o u n t e r e d  from below 175 f t .  
P r o d u c t i o n  c a s i n g  (8" I.D.) was s e t  t o  
t h e  1 9 0  f t  d e p t h .  The e n t i r e  d r i l l i n g  
o p e r a t i o n  was d o n e  w i t h o u t  b e n t o n i t e -  
b a s e d  mud, u s i n g  e s s e n t i a l l y  p u r e  water 
a's t h e  d r i l l i n g  f l u i d .  

T h e w e l l w a s p u m p t e s t e d t o  400 g p m , w i t h  
a m e a s u r e d  drawdown of 7 5  f t .  S h u t - i n  
p r e s s u r e  i s  5 p s i g ,  a n d  t h e  we l l  f r e e  
f l o w s  about  60 gpm. Q u a l i t y  of  t h e  water 
is good, a p p r o x i m a t e l y  1100 ppm d i s s o l v e d  
s o l i d s .  Because of t h i s  f r e e - f l o w  capa- 
b i l i t y ,  i t  was d e c i d e d  t o  r e l y  e n t i r e l y  

BLUFFDALE INJECTION \JELL: 
D i s c h a r g e  w a t e r  t e m p e r a t u r e  f r o m  t h e  
g r e e n h o u s e  i s  16OoP. Because o f  t h e  
u n c e r t a i n  n a t u r e  of t h i s  r e s o u r c e ,  t h e  
water-use p e r m i t  from t h e  S t a t e  r e q u i r e d  
t h a t  a l l  g e o t h e r m a l  water  wi thdrawn from 
t h e  p r o d u c t i o n  w e l l  b e  r e t u r n e d  t o  t h e  
a q u i f e r  s y s t e m .  C o n s e q u e n t l y  a n  i n j e c -  
t i o n  w e l l  was d r i l l e d  a b o u t  h a l f  a mi le  
t o  t h e  n o r t h  west,  i n  t h e  summer o f  1 9 8 0 ,  
j u s t  b e f o r e  t h e  h e a t i n g  sys tem was t o  be 
p l a c e d  i n t o  o p e r a t i o n .  T h i s  w e l l  was  
v e r y  d i f f i c u l t  t o  m a k e  s u c c e s s f u l .  Per- 
m e a b l e  a n d  s t a b l e  f o r m a t i o n s  were n o t  
e n c o u n t e r e d  u n t i l  a d e p t h  o f  8 0 0  f t .  The 
we l l  was d r i l l e d  t o  a t o t a l  d e p t h  o f  950 
f t .  The well developed i n t o  a n  e x c e l l e n t  
p r o d u c t i o n  well a p p r o x i m a t e l y  t h r e e  days  
a f t e r  t h e  d r i l l  r i g  was d i s m i s s e d .  How- 
e v e r ,  t h e  r e q u i r e m e n t  f o r  r e - i n j e c t i o n  
h a d  t o  b e  f o l l o w e d ,  a n d  t h i s  w e l l  h a s  
b e e n  u s e d  o n l y  a s  a r e - i n j e c t i o n  wel l .  
I n j e c t i o n  of  400  gpm of  t h e  160°F d i s -  
c h a r g e  water r e q u i r e s  a p p r o x i m a t e l y  100 
p s i g  well head p r e s s u r e .  

SANDY PRODUCTIOH WELL: 
T h e r e  was l e s s  t h a n  a f o u r t h  o f  a n  a c r e  
a v a i l a b l e  behind t h e  greenhouse  on which 
t o  s e t  u p  a l a r g e ,  d o u b l e - s t a n d  d r i l l  
r i g ,  and a l l  t h e  a u x i l i a r y  equipment.  The 
r i g  n e e d e d  t o  h a v e  a 5000 f t  c a p a b i l i t y ,  
t h o u g h  i t  was hoped t h a t  3 0 0 0  f t  m i g h t  b e  
a d e q u a t e  t o  r e a c h  t h e ,  d e s i r e d  r e s e r v o i r .  
T e m p e r a t u r e s  a t  t h e  3000  f t  l e v e l  were 
a n t i c i p a t e d  t o  b e  a t  l e a s t  t h e  minimum 
t a r g e t e d  1 2 0 ° F ,  b a s e d  o n  a v e r a g e  
g e o t h e r m a l  g r a d i e n t s  f o r  t h e  B a s i n  a n d  
Range r e g i o n s .  

D r i l l i n g  began i n  l a t e  Movember 1979, and 
was c o m p l e t e d  i n  t w o  weeks, t o  a d e p t h  o f  
5000 f t .  The we l l  had a v e r y  s m a l l  f r e e  
f l o w  (about  5 gpm) and a s h u t - i n  p r e s s u r e  
of 7 p s i g .  A w o r k o v e r  r i g  s u b s e q u e n t l y  
h a d  t o  b e  b r o u g h t  i n  t o  c l e a n  o u t  a 
b r i d g e  a t  t h e  2850 f t  l e v e l  a n d  t o  d r o p  
i n  a l i n e r  t o  p r e v e n t  f u r t h e r  b r i d g i n g .  

I n i t i a l  pump t e s t i n g  showed t h e  w e l l  t o  
h a v e  v e r y  poor  p e r m e a b i l i t y .  The s u b s e -  
q u e n t  wel l -development  e f f o r t  spanned a 
p e r i o d  of s i x  m o n t h s ,  a n d  i n c l u d e d  h i g h  
p r e s s u r e  i a r  l i f t i n g  (dur ing  which a 2000 
f t  h e a d  was t a k e n  o f f  o f  t h e  w e l l ) ,  a n d  
shot p e r f o r a t i n g  o f  t h e  l i n e r .  Despi te  
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t h e s e  e f f o r t s ,  t h e  p r o d u c t i v i t y  of  t h e  
well  was n o t  n o t i c e a b l y  a l t e r e d ,  a n d  i t  
r e m a i n s  a p o o r l y  producing w e l l .  Though 
t h e  bottom-hole t e m p e r a t u r e  i s  165OF, it 
a p p e a r s  t h a t  m o s t  of  t h e  p r o d u c t i o n  is  
f r o m  t h e  2800 to 3500 f t  l e v e l s ,  and  well 
head t e m p e r a t u r e s  a r e  o n l y  123OF. 

A 1 0 0  HP s u b m e r s i b l e  pump was s e t  a t  t h e  
1 2 5 0  f t  d e p t h ,  a n d " h a s  b e e n  pumping  f o r  
m o s t  of t h e  l a s t  t w o  y e a r s .  The w e l l  
d r a w s  down t o  a b o u t  1 0 0 0  f t  a f t e r  l o n g  
term pumping a t  180  gpm, t h e  r a t e  a t  
w h i c h  f l u i d  i s  b e i n g  s u p p l i e d  t o  t h e  
greenhouse f a c i l i t y .  

E f f o r t s  have  b e e n  made t o  e x t r a c t  t h e  
m o s t  h e a t  f r o m  t h i s  low t e m p e r a t u r e  
water. F a n - f o r c e d ,  f i n n e d - t u b e  h e a t  ex-  
c h a n g e r s  a r e  u s e d ,  mounted  a t  t h e  e i g h t  
f o o t  h e i g h t .  The d e s i g n  c a l l s  f o r  57 of 
t h e s e ,  b u t  o n l y  43 h a v e  b e e n  p l a c e d  i n  
s e r v i c e  t o  da te .  Discharge  t e m p e r a t u r e  is  
90°F w i t h  t h e  p r e s e n t  coniplement of h e a t  
exchangers ,  and should  d r o p  t o  a b o u t  82OF 
w i t h  t h e  f u l l  57 u n i t s .  

W a t e r  q u a l i t y  i s  m o d e r a t e l y  good,  a b o u t  
2800 ppm d i s s o l v e d  s o l i d s .  Consequent ly ,  
p e r m i s s i o n  was o b t a i n e d  t o  d i s c h a r g e  t h e  
used and cooled  g e o t h e r n a l  water d i r e c t l y  
t o  t h e  J o r d a n  R i v e r ,  w h i c h  t y p i c a l l y  
f l o w s  a b o u t  300 c f s ,  a n d  whose  q u a l i t y  
v a r i e s  f r o n  1200 t o  2200 ppm. The J o r d a n  
e m p t i e s  i n t o  t h e  G r e a t  S a l t  L a k e  10 miles 
down s t r e a m .  However ,  t h e  S t a t e  h a s  
r e s t r i c t e d  s u c h  d i s c h a r g i n g  t o  t h e  
c r i t i c a l  h e a t i n g  m o n t h s  of S e p t e m b e r  
through Play. 

ECOUOMICS 

BLUFFDALE FACILITY:  
T h i s  f a c i l i t y ,  newly b u i l t ,  would r e q u i r e  
a p p r o x i m a t e l y  $ 1 0 0 , 0 0 0  (32 ,000  m i l l i o n  
Btu) of n a t u r a l  g a s  p e r  y e a r  i f  t h a t  were 
t h e  s o u r c e  o f  h e a t .  T h e s e  U t a h  p r i c e s  
( 3 1  c e n t s  p e r  t h e r m )  a r e  we l l  be low t h e  
n a t i o n a l  a v e r a g e .  The  c o s t  o f  t h e  
geothermal  h e a t i n g  sys tem,  i n c l u d i n g  t h e  
we l l s ,  was a p p r o x i m a t e l y  $ 9 0 , 0 0 0 .  Thus 
t h e  s i m p l e  p a y b a c k  p e r i o d  h a s  b e e n  l e s s  
t h a n  a y e a r ,  w i t h o u t  a n y  c o n s i d e r a t i o n  
f o r  t h e  i n v e s t m e n t  t a x  c r e d i t s  a n d  
i n t a n g i b l e  d r i l l i n g  c o s t s  w r i t e - o f f s  f o r  
g e o t h e r m a l , .  F u r t h e r m o r e ,  t h e r e  i s  
c o n s i d e r a b l e  t h e r m a l  h e a t i n g  p o t e n t i a l  
remain ing  i n  t h e  d i s c h a r g e d  water, enough 
t o  h e a t  a g r e e n h o u s e  t h r e e  t i n e s  t h e  s i z e  
of t h e  p r e s e n t  3 - a c r e  f a c i l i t y .  F u t u r e  
expans ion  is  planned.  

SANDY FACILITY 
T h i s  s i x  a c r e  g r e e n h o u s e  w o u l d  r e q u i r e  
$230,000 of  n a t u r a l  g a s  e a c h  y e a r  f o r  
h e a t ,  a t  p r e s e n t  U t a h  p r i c e s .  ( A t  n a t i o n -  
a l  a v e r a g e  p r i c e s ,  t h e  c o s t  w o u l d  be 
$375,000 p e r  y e a r . )  The g e o t h e r m a l  w e l l  
h a s  r e s t r i c t e d  p r o d u c t i o n  c a p a b i l i t y ,  
c o m p a r e d  t o  w h a t  had  been  a n t i c i p a t e d ,  
and-  c a n  o n l y  s u p p l y  4 5 %  o f  t h e  t o t a l  
g r e e n h o u s e  a n n u a l  h e a t  r e q u i r e m e n t s .  
Thus, p r e s e n t  JJ& annual  s a v i n g s  are  o n l y  
$83,000,  g i v i n g  a s i m p l e  p a y b a c k  p e r i o d  
o f  7.5 y e a r s  f o r  t h e  $ 6 4 0 , 0 0 0  p r o j e c t .  
Of t h i s  i n v e s t m e n t ,  t h e  US D.O.E. c o n t r i -  
b u t e d  GG%, Utah Roses 341. 

I n  t e r m s  of c o m p e t i t i v e  i n v e s t m e n t s ,  t h i s  
p r o j e c t  w o u l d  n o t  h a v e  b e e n  a t t r a c t i v e  
i f  u n d e r t a k e n  e n t i r e l y  o n  p r i v a t e  
c a p i t a l .  Even w i t h  t h e  i n v e s t m e n t  t a x  
c r e d i t  a n d  t h e  i n t a n g i b l e  d r i l l i n g  c o s t  
w . r i t e - o f f ,  t h e  s i m p l e  payback  p e r i o d  
would  h a v e  b e e n  4.9 y e a r s ,  s t i l l  un- 
a t t r a c t i v e  i n  t h e  c o m p e t i t i v e  i n v e s t m e n t  
m a r k e t  p l a c e .  However,  i f  t h e  c o n i p e t i -  
t i v e  n a t u r a l  g a s  p r i c e  was n o t  t h e  low 
Utah p r i c e ,  b u t  t h e  n a t i o n a l  a v e r a g e  
p r i c e ,  t h e  p r o j e c t  would  show a 3 y e a r  
s i m p l e  payback, a n  a t t r a c t i v e  f i g u r e .  

Comparisons between t h e s e  two p r o j e c t s ,  
b o t h  under taken  by t h e  same user-company, 
a r e  i n s t r u c t i v e  w i t h  r e g a r d  t o  t h e  r i s k  
and i n c e n t i v e  f o r  u n d e r t a k i n g  g e o t h e r m a l  
e n e r g y  d e v e l o p m e n t .  I n  t h e  h i g h  
t e m p e r a t u r e  c a s e  ( t h e  B l u f f d a l e  
F a c . i l i t y ) ,  t h e  p r o j e c t  w a s  a n  
o u t s t a n d i n g  econoni ic  s u c c e s s ,  a n d  e v e n  
more  so i f  o n e  c o n s i d e r s  t h e  t a x  i n c e n -  
t i v e s ,  which a p p l i e d  w i t h o u t  q u e s t i o n .  

H o w e v e r ,  i n  t h e  c a s e  o f  t h e  S a n d y  
f a c i l i t y ,  t h e  l o w  t e m p e r a t u r e  a n d  p o o r  
p r o d u c t i o n  o f  t h e  we l l  made t h i s  o n l y  
m a r g i n a l l y  s u c c e s s f u l ,  t h o u g h ,  i n  t h e  
l o n g  t e r m  i t s  success  may become m o r e  
a p p a r e n t  a s  n a t u r a l  g a s  p r i c e s  i n  U t a h  
i n c r e a s e .  The c r i t i c a l  a s p e c t  i s  t h a t  
t h i ' s  p r o j e c t  n e a r l y  f e l l  s h o r t  of t h e  
122OF l i m i t  e s t a b l i s h e d  by t h e  IRS t o  
q u a l i f y  f o r  t h e  a l t e r n a t i v e  e n e r g y  t a x  
i n c e n t i v e s .  I r o n i c a l l y  , t h e  u n f o r t u n a t e  
p r o j e c t ,  w i t h  t h e  h i g h  r i s k ,  c o u l d  h a v e  
been i n e l i g i b l e  f o r  t h e  i n c e n t i v e s ,  w h i l e  
t h e  f o r t u n a t e ,  l o w  r i s k  p r o j e c t  was 
u n q u e s t i o n a b l y  e l i g i b l e .  T h i s  e f f e c t  is  
o b v i o u s l y  t h e  r e v e r s e  of w h a t  i s  n e e d e d  
t o  s t i m u l a t e  r i s k  i n v e s t m e n t s  i n t o  geo- 
t h e r m a l  energy. T a b l e  1 summarizes  t h e s e  
economic r e s u l t s .  
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TABLE I - worJormx 
P r o j e c t  Temp. E l i g i b l e  Geoth. % of Annual Annual 

OF f o r  t ax  i n s t a l l .  h e a t i n g  by f u e l  c o s t  
i n c e n t i v e s  cost  geothermal  sav ings"  ------ ------- -.-------- -------- ---0---. -.---.---.. 

BLUFFDALE 190 Yes $90,000 1 0 0  $100,000 

SANDY 123 B a r e l y  640,000 45 83,000 

*These are n e t  c o s t  s a v i n g s ,  e q u a l  t o  t h e  n a t u r a l  g a s  c o s t  saved 
less t h e  c o s t  of e l e c t r i c i t y  t o  o p e r a t e  t h e  geothermal  pumps. 

T h e  a u t h o r s  wish t o  a c k n o w l e d g e  t h e  
s u p p o r t  g i v e n  t o  t h i s  p r o j e c t  by t h e  U S  
Dept. of Energy, Idaho O p e r a t i o n s  O f f i c e ,  
a n d  i n  p a r t i c u l a r  t h e  e n c o u r a g e m e n t  a n d  
a d v i c e  f r o m  S u s a n  B r e s t w i c h ,  F r a n k  
C h i l d s ,  K e i t h  Jones ,  and Ray Sanders .  
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