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ABSTRACT 

EG&G I d z h o ,  I n c .  p r o v i d e s  t e c h n i c a l  a s s i s t a n c e  and  p r o j e c t  

c o o r d i n a t i o n  t o  DOE f o r  t h e  Geo the rma l  P rag ram R e s e a r c h  apd  Deve lopmen t  

Announcement  (PRDA) P rog ram and  Program O p p o r t u n i t y  N o t i c e  ( P O N )  P rog rams .  

B o t h  p r o g r a m s  were  i n s t i t u t e d  and f u n d e d  by t h e  U . S .  Deparment  o f  E n e r g y ,  

D i v i s i o n  o f  Geo the rma l  a n d  Hydropower  T e c h n o l o g i e s  (DOE/DGHT) t o  a s s i s t  i n  

t h e  d e v e l o p m e n t  o f  t h e  d i r e c t  a p p l i c a t i o n  o f  g e o t h e r m a l  e n e r g y .  The 

p r o j e c t s  w e r e  t h e n  a d m i n i s t e r e d  b y  DOE F i e l d  O f f i c e s  i n  I d a h o ,  San 

F r a n c i s c o  and  Nevada.  

d e s i g n e d  t o  i n v e s t i g a t e  t h e  e n g i n e e r i n g  and  economic  f e a s i b i l i t y  o f  

g e o t h e r m a l  d i r e c t  h e a t  a p p l i c a t i o n s .  The PON Prog ram c o n s i s t s  o f  

23 d e m o n s t r a t i o n  p r o j e c t s  i n  w h i c h  p r o j e c t  c o s t s  a r e  s h a r e d  be tween  DOE and  

t h e  p r i v a t e  compan ies ,  m u n i c i p a l i t i e s ,  o r  o r g a n i z a t i o n s .  

The PRDA Prog ram c o n s i s t s  o f  a s e r i e s  o f  s t u d i e s  

D u r i n g  t h i s  r e p o r t i n g  p e r i o d ,  f i s c a l  y e a r  1982, EG&G I d a h o  p r o v i d e d  

p r o g r a m  c o o r d i n a t i o n  and  t e c h n i c a l  s u p p o r t  f o r  12 d e m o n s t r a t i o n  p r o j e c t s  

a n d  f i v e  e n g i n e e r i n g  and  economic  s t u d i e s  a d m i n i s t e r e d  b y  t h e  DOE I d a h o  

O p e r a t i o n s  O f f i c e  (DOE-ID).  
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DIRECT USE GEOTHERMAL PON AND PRDA 

PROJECTS UNDER DOE-ID ADMINSTRATION 

INTRODUCTION 

T h i s  r e p o r t  p r e s e n t s  t h e  s t a t u s  o f  Geo the rma l  PRDA and PON p r o j e c t s  

B o t h  p rog rams  were  a d m i n i s t e r e d  by t h e  DOE-ID a s  o f  t h e  end  o f  FY-1982. 

i n s t i t u t e d  t o  a s s i s t  t h e  d e v e l o p m e n t  o f  t h e  d i r e c t  a p p l i c a t i o n  o f  

g e o t h e r m a l  e n e r g y .  The PRDA Program c o n s i s t s  o f  a s e r i e s  o f  s t u d i e s  

d e s i g n e d  t o  i n v e s t i g a t e  t h e  e n g i n e e r i n g  and economic f e a s i b i l i t y  o f  

g e o t h e r m a l  d i r e c t  a p p l i c a t i o n s .  The PON Prog ram c o n s i s t s  o f  d e m o n s t r a t i o n  

p r o j e c t s  i n  w h i c h  p r o j e c t  c o s t s  a r e  s h a r e d  be tween  DOE and t h e  p r i v a t e  

compan ies ,  m u n i c i p a l i t i e s ,  o r  o r g a n i z a t i o n s .  D u r i n g  t h i s  r e p o r t i n g  p e r i o d ,  

f i s c a l  y e a r  1982,  EG&G I d a h o  p r o v i d e d  p r o g r a m  management and t e c h n i c a l  

s u p p o r t  f o r  12 d e m o n s t r a t i o n  p r o j e c t s  and  f i v e  e n g i n e e r i n g  and economic 

s t u d i e s .  Each p r o j e c t  i s  summar ized b e l o w .  

PROJECT ACTIVITIES 

PON P r o j e c t s  

O r e - I d a  Foods,  I n c . ,  O n t a r i o ,  Oregon 

The o b j e c t i v e  o f  t h e  O r e - I d a  Foods p r o j e c t  was t o  p r o v i d e  

9 7 , 2 0 0  MWh/yr ( 3 3 . 2  x 10" B t u / y r )  o f  g e o t h e r m a l  e n e r g y  f o r  p o t a t o  

p r o c e s s i n g ,  space h e a t i n g  and  p o t a b l e  w a t e r  h e a t i n g .  A b o u t  50 L/s  

( 8 0 0  gpm) o f  16OOC ( 3 2 O O F )  f l u i d  was r e q u i r e d  t o  meet  t h i s  o b j e c t i v e .  

t h e  e s t i m a t e d  c o s t  o f  d r i l l i n g ,  i t  was c a l c u l a t e d  t h a t  t h i s  vo lume o f  

g e o t h e r m a l  f l u i d  m u s t  be p r o d u c e d  f rom no  more t h a n  t w o  g e o t h e r m a l  

p r o d u c t i o n  w e l l s .  

A t  

I n  FY-1980, an e x p l o r a t o r y  w e l l  was d r i l l e d  w h i c h  p r o d u c e d  o n l y  

0 . 8 2  L/s ( 1 3  gpm) o f  182OC ( 3 6 O O F )  f l u i d .  

8% more t h a n  b u d g e t e d ,  b u t  t h a t  was enough t o  u s e  up n e a r l y  a l l  o f  DOE'S 

c o n t r i b u t i o n  t o  t h e  p r o j e c t  w h i c h  was c o n c e n t r a t e d  i n  d r i l l i n g  t h e  

The d r i l l i n g  c o s t  was a b o u t  o n l y  

1 



h i g h - r i s k  f i r s t  w e l l .  

f u n d s  s i n c e  d r i l l i n g  t h e  f i r s t  w e l l  d i d  n o t  r e d u c e  t h e  d e v e l o p m e n t  r i s k .  

O r e - I d a  d e c l i n e d  t o  c o n t i n u e  t h e  p r o j e c t  on i t s  own 

The s t a t e  o f  Oregon r e q u i r e s  t h a t  deep w e l l s  be p l u g g e d  when t h e y  a r e  

abandoned .  O r e - I d a  s a i d  t h e y  w o u l d  p r e f e r  t o  a c c e p t  w e l l  o w n e r s h i p  and  

l i a b i l i t y  f o r  e v e n t u a l y  p l u g g i n g  t h e  w e l l  i f  DOE w o u l d  p r o v i d e  t h e  f u n d s  

f o r  t h e  p l u g g i n g  o p e r a t i o n .  I n  FY-1981, t e s t s  p r o v e d  t h a t  a l o w - c o s t  

p l u g g i n g  o p e r a t i o n  was f e a s i b l e .  

p l u g g i n g  t h e  w e l l  by pump ing  cement i n t o  t h e  w e l l  t h r o u g h  t h e  w e l l h e a d  ( n o  

w o r k o v e r  r i g  r e q u i r e d ) .  

A p r i c e  e s t i m a t e  was o b t a i n e d  f o r  

D u r i n g  t h e  c u r r e n t  f i s c a l  y e a r ,  O r e - I d a  Foods a c c e p t e d  o w n e r s h i p  o f  

t h e  w e l l  a n d  r e t a i n e d  f u n d s  f o r  e v e n t u a l l y  p l u g g i n g  t h e  w e l l .  

was c l o s e d  o u t  f o l l o w i n g  p u b l i c a t i o n  o f  t h e  f i n a l  r e p o r t  i n  July 1982 .  

The p r o j e c t  

M o n r o e .  U t a h  

The o b j e c t i v e  o f  t h e  p r o j e c t  was t o  i n s t a l l  a c o r e  d i s t r i c t  h e a t i n g  

s y s t e m  t h a t  c o u l d  l a t e r  be expanded t o  i n c l u d e  t h e  m a j o r  a r e a s  o f  Monroe .  

P r i o r  f i s c a l  y e a r s  w o r k  r e s u l t e d  i n  a p r o d u c t i o n  w e l l  w h i c h  p r o d u c e d  

75OC (167OF) a t  3 8  L/s  ( 6 0 0  gpm), b u t  t h i s  was o n l y  43% o f  i t s  e x p e c t e d  

c a p a b i l i t y .  I n  a d d i t i o n ,  a t  t h e  p r e l i m i n a r y  d e s i g n  s t a g e ,  a 100% p r o j e c t  

c o s t  o v e r r u n  a n d  i n a d e q u a t e  o p e r a t i n g  r e v e n u e s  w e r e  p r e d i c t e d .  DOE 

suspended  t h e  p l a n n e d  p r o j e c t  a c t i v i t y  and  r e q u e s t e d  t h a t  t h e  c i t y  f i n d  an 

e c o n o m i c  a l t e r n a t i v e  f o r  t h e  r e s o u r c e s .  

D u r i n g ' t h e  c u r r e n t  f i s c a l  y e a r ,  p u b l i c a t i o n  o f  t h e  f i n a l  r e p o r t  was 

r e q u e s t e d  s i n c e  t h e  c i t y  had  n o t  been a b l e  t o  s u i t a b l y  r e s t r u c t u r e  t h e  

p r o j e c t  a f t e r  a b o u t  a y e a r  and a h a l f .  T e r r a  T e k ,  I n c . ,  had  n e a r l y  

c o m p l e t e d  t h e  d r a f t  f i n a l  r e p o r t  a t  t h e  end  o f  t h e  f i s c a l  y e a r .  

Haakon S c h o o l  D i s t r i c t ,  P h i l i p ,  S o u t h  D a k o t a  

The i n i t i a l  o b j e c t i v e  o f  t h e  p r o j e c t  was t o  p r o v i d e  space h e a t i n g  t o  a 

f i v e  b u i l d i n g  s c h o o l  c o m p l e x .  The w e l l  w h i c h  was d r i l l e d  p r o d u c e d  a p e a k  

a r t e s i a n  f l o w  o f  18 .93  L/s  ( 3 0 0  gpm) a t  a t e m p e r a t u r e  o f  69.4OC (157OF).  

2 



The d i s c h a r g e  t e m p e r a t u r e  f r o m  t h e  comp lex  was d e t e r m i n e d  t o  b e  h i g h  enough 

t o  a l l o w  c a s c a d e d  u s e .  

b u i l d i n g s  on t h e  d i s c h a r g e  l i n e  r o u t e  p l u s  h e a t i n g  d o m e s t i c  h o t  w a t e r  a t  

t h e  s c h o o l  c o m p l e x .  

The p r o j e c t  was expanded t o  i n c l u d e  e i g h t  b u s i n e s s  

The r a d i o a c t i v i t y  l e v e l  o f  t h e  g e o t h e r m a l  f l u i d  was t o o  h i g h  f o r  

d i r e c t  s u r f a c e  d i s c h a r g e .  The E n v i r o n m e n t a l  P r o t e c t i o n  Agency r e q u i r e d  

t h a t  t h e  Ra-226 l e v e l s  i n  t h e  w e l l  w a t e r  b e  r e d u c e d  t o  10 p i c o c u r i e s / l i t e r ,  

p r i o r  t o  d i s c h a r g e  t o  t h e  Bad R i v e r .  T h i s  was a c c o m p l i s h e d  b y  t h e  

i n j e c t i o n  o f  a b a r i u m  c h l o r i d e  s o l u t i o n  w h i c h  caused  t h e  Ra-226 t o  

p r e c i p i t a t e  o u t  i n  a s e t t l i n g  pond .  

i n  t h e  1980-81 h e a t i n g  season,  a n d  sys tem m o n i t o r i n g  was s t a r t e d .  

The s c h o o l  sys tem came o n - l i n e  e a r l y  

D u r i n g  t h e  c u r r e n t  f i s c a l  y e a r ,  t h e  e i g h t  b u s i n e s s e s  i n  t h e  b u s  

d i s t r i c t  w e r e  added,  sys tem m o n i t o r i n g  was c o m p l e t e d  and s e v e r a l  

m o d i f i c a t i o n s  were  made t o  t h e  Ra-226 r e m o v a l  sys tem t o  r e d u c e  

m a i n t e n a n c e .  A f t e r  t h e s e  m o d i f i c a t i o n s ,  a n  o p e n - b a f f l e d  t r o u g h  was 

i n s t a l l e d  and  t h e  i n j e c t i o n  p o r t  f o r  t h e  b a r i u m  c h l o r i d e  s o l u t i o n  wa 

ness  

moved 

t o  t h e  e n d  o f  t h e  p i p e  j u s t  u p s t r e a m  o f  t h e  o p e n - b a f f l e d  t r o u g h .  

c o n f i g u r a t i o n  m i n i m i z e d  a d h e r e n c e  o f  t h e  p r e c i p i t a t e  t o  t h e  sys tem h a r d w a r e  

and  s t i l l  r e s u l t e d  i n  a d e q u a t e  p r e c i p i t a t i o n  o f  t h e  Ra-226 f r o m  t h e  f l u i d .  

The f i n a l  r e p o r t  was i n  p r e p a r a t i o n  a t  t h e  end  o f  t h e  c u r r e n t  f i s c a l  y e a r .  

T h i s  

S t .  Mary's  H o s p i t a l ,  P i e r r e ,  S o u t h  D a k o t a  

T h i s  p r o j e c t  d e m o n s t r a t e s  t h e  f e a s i b i l i t y  o f  u s i n g  v e r y  

l o w - t e m p e r a t u r e  w a t e r  f r o m  t h e  M a d i s o n  A q u i f e r  f o r  a p h y s i c a l l y - l o c a l i z e d  

space  and  d o m e s t i c  h o t  w a t e r  h e a t i n g  l o a d .  

D u r i n g  p r i o r  f i s c a l  y e a r s ,  a w e l l  was d r i l l e d  w h i c h  h a d  a maximum 

a r t e s i a n  f l o w  r a t e  o f  2 3 . 7  L/s  ( 3 7 5  gpm) w i t h  a t e m p e r a t u r e  o f  4 1 O C  

( 1 0 6 O F ) .  Based on t h e  4 1 O C  (106OF) r e s o u r c e , t h e  h e a t i n g  sys tem was 

c o n s t r u c t e d  and  began o p e r a t i o n  i n  t h e  f a l l  o f  1980 .  

2 2 
I n  a d d i t i o n  t o  p r o v i d i n g  h e a t  t o  t h e  7432 m ( 8 0 , 0 0 0  f t  ) e x i s t i n g  

b u i l d i n g ,  t h e  g e o t h e r m a l  sys tem,  w i t h  a h e a t  pump, a l s o  p r o v i d e s  h e a t  t o  a 

new 6503 m (70 ,000  f t  ) h o s p i t a l  b u i l d i n g .  The g e o t h e r m a l  s y s t e m  
2 2 
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p r o v i d e s  a l l  space h e a t i n g  down t o  -12.2OC ( 1 O O F )  a n d  d o m e s t i c  h o t  w a t e r  

and  b o i l e r  w a t e r  p r e h e a t  up t o  3 7 . 8 O C  (100°F) .  

I n  September 1981,  a p i n h o l e  l e a k  was f o u n d  i n  a 0 . 9 1  m ( 3  f t )  l o n g  

p i e c e  o f  1 5 . 2 4  cm ( 6  i n . )  d i a m e t e r  b l a c k  i r o n  p i p e  w h i c h  was i n s t a l l e d  

b e t w e e n  t h e  w e l l h e a d  and t h e  p r e s s u r e - r e d u c i n g  v a l v e .  The h o r i z o n t a l  p i p e  

was r e p l a c e d  and  was f o u n d  t o  have  s e v e r e  i n t e r n a l  c o r r o s i o n .  

E a r l y  i n  t h e  c u r r e n t  f i s c a l  y e a r ,  a b o u t  37 m (120 f t )  o f  1 5 . 2 4  cm 

( 6  i n . )  d i a m e t e r  b l a c k  i r o n  p i p e ,  downs t ream o f  t h e  w e l l h e a d  

p r e s s u r e - r e d u c i n g  v a l v e ,  c o r r o d e d  t h r o u g h  w i t h  t w o  p i n h o l e  l e a k s  a f t e r  

a b o u t  a y e a r  o f  s e r v i c e .  As a p r e c a u t i o n a r y  measure ,  t h e  g e o t h e r m a l  s y s t e m  

was shu tdown  i n  December 1981 .  The h o s p i t a l ' s  o l d  h e a t i n g  s y s t e m  was used  

f r o m  December 1 9 8 1  t o  A p r i l  1982 u n t i l  t h e  b l a c k  i r o n  p i p e  was r e p l a c e d  

w i t h  f i b e r g l a s s  r e i n f o r c e d  p l a s t i c  p i p e .  The h o s p i t a l ,  t h e  e n g i n e e r i n g  

f i r m ,  and t h e  c o n s t r u c t i o n  c o n t r a c t o r  s h a r e d  t h e  r e p l a c e m e n t  c o s t  s i n c e  t h e  

d e s i g n  c a l l e d  o u t  PVC p l a s t i c  p i p e  w h i c h  w o u l d  n o t  have  c o r r o d e d .  

t h e  p i n h o l e  l e a k  w a r n i n g s ,  i t  was e s t i m a t e d  t h a t  t h e  down t i m e  f o r  p i p e  

r e p l a c e m e n t  c o u l d  have  been  h e l d  t o  1-2 weeks i f  t h e  r e p l a c e m e n t  p i p e  h a d  

b e e n  a v a i l a b l e .  

G i v e n  

Because  t h e  second  b u i l d i n g  was i n c o m p l e t e  d u r i n g  t h e  1983-81 h e a t i n g  

s e a s o n ,  a n d  t h e  1981-82 h e a t i n g  season was i n t e r r u p t e d  by t h e  p i p e  

r e p l a c e m e n t ,  t h e  1982-83 h e a t i n g  season w i l l  b e  m o n i t o r e d  a n d  i n c l u d e d  i n  

t h e  f i n a l  r e p o r t .  The p r o j e c t  s h o u l d  b e  c o m p l e t e d  i n  FY-1983. 

D iamond  R i n g  Ranch, Haakon C o u n t y ,  S o u t h  D a k o t a  

D u r i n g  p r e v i o u s  f i s c a l  y e a r s ,  a s y s t e m  was d e s i g n e d  and  i n s t a l l e d  f o r  

g r a i n  d r y i n g  and  space h e a t i n g  on t h e  Diamond R i n g  Ranch n e a r  M i d l a n d ,  

S o u t h  D a k o t a .  I t  u s e s  g e o t h e r m a l  w a t e r  f r o m  an e x i s t i n g  a r t e s i a n  w e l l  

w h i c h  f l o w s  a t  1 0 . 7 3  L /s  ( 1 7 0  gpm) and  66.7OC (152OF).  P . f t e r  f l o w i n g  

t h r o u g h  t h e  c e n t r a l  h e a t  e x c h a n g e r ,  t h e  g e o t h e r m a l  f l u i d  i s  u s e d  t o  w a t e r  

s t o c k  and  i s  t h e n  d i s c h a r g e d  i n t o  a r e s e r v o i r  s y s t e m  u s e d  f o r  b o t h  

g e o t h e r m a l  f l u i d  and  s u r f a c e  w a t e r  r u n o f f  c a t c h m e n t .  
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The system provided h e a t ,  a s  d e s i g n e d ,  du r ing  t h e  1980-81 h e a t i n g  
season .  Some f r e e z i n g  occurred i n  t h e  r e c i r c u l a t i n g  loops du r ing  power 

o u t a g e s .  Th i s  caused some tub ing  l e a k s  in  a mobile home hea t  exchanger 

which were r e p a i r e d  du r ing  t h e  summer o f  1981. 

During t h e  c u r r e n t  f i s c a l  y e a r ,  i n  t h e  f a l l  of 1981, t h e  r e c i r c u l a t i n g  
l o o p s ,  which p r e v i o u s l y  con ta ined  f r e s h  w a t e r ,  were charged with a t o t a l  of 
2460 L (650 g a l )  of  a n t i f r e e z e  because of t h e  problem of f r e e z i n g  d u r i n g  
e l e c t r i c a l  o u t a g e s  i n  t h e  remote a r e a .  B t u  me te r s  were cleaned and 

s t r a i n e r s  were i n s t a l l e d .  During the  1981-82 hea t ing  season ,  only t h e  

lower r e c i r c u l a t i n g  loop was o p e r a t e d ,  because t h e  two mobile homes on  t h e  
upper loop were v a c a n t .  This  was due t o  l i m i t e d  ranch o p e r a t i o n  du r ing  an 
ownership change.  The f i n a l  r e p o r t  was in  p r e p a r a t i o n  a t  t h e  end of t h e  
c u r r e n t  f i s c a l  y e a r .  

E lko ,  Nevada 

The E l k 0  Geothermal P r o j e c t  w i l l  use hydrothermal f l u i d s  f o r  space 

h e a t i n g  and f o r  p r o c e s s  h e a t  and wa te r  i n  a commercial l aundry ,  f o r  space 
and domes t i c  wa te r  h e a t i n g  in  a motor ho te l  and f o r  space hea t ing  i n  a bank 
bui 1 d i  ng . 

I n  p r i o r  f i s c a l  y e a r s ,  t h e  p r o j e c t  went through an e x t e n s i v e  r e source  
a s s e s s m e n t  fol lowed by s i t e  s e l e c t i o n ,  d r i l l i n g  and t e s t i n g  of t h e  
p roduc t ion  w e l l ,  EHC G P - 1 .  
260 m (825 f t )  and 24-hour a r t e s i a n  and pump flow t e s t s  performed. The 
pump t e s t  was used t o  p r e d i c t  a 5-yr cont inuous-f low drawdown of 42 .1  m 

(138  f t )  a t  49.53 L/s (785 gpm). 

The geothermal product ion well  was d r i l l e d  t o  

The w a t e r  t empera tu re  was 8 2 . 2 O C  (180OF).  

During t h e  c u r r e n t  f i s c a l  y e a r ,  a l onge r  a r t e s i a n  flow t e s t  was 
During t h e  t e s t ,  t h e  t empera tu re  of t h e  geothermal f l u i d  began 

I t  confirmed 
conducted.  

t o  d e c l i n e .  
communication between t h e  geothermal r e source  and a sha l low,  c o l d  a q u i f e r  

through a l e a k  where t h e  well  c a s i n g  changed d i a m e t e r .  

confirmed a n o t h e r  problem. 
l e v e l .  

A s p i n n e r  log of t h e  well  was run by EG&G Idaho. 

The logging 

The open hole  was bridged a t  t h e  168 m (550 f t )  

5 



I n  J u n e ,  a w o r k o v e r  r i g  was b r o u g h t  i n  and t h e  w e l l  was r e p a i r e d .  The 

r e p a i r  c o n s i s t e d  o f  c l e a n i n g  o u t  and  d e e p e n i n g  t h e  h o l e  t o  263 m ( 8 6 2  f t ) ,  

c e m e n t i n g  t h e  c a s i n g  t r a n s i t i o n  s e c t i o n  o v e r l a p ,  and  r u n n i n g  a 1 6 . 8 2  cm 

( 6  5 / 8  i n . )  d i a m e t e r  l i n e r  f r o m  74  m ( 2 4 2  f t )  t o  250 m (820 f t ) .  

A f t e r  e v a l u a t i n g  d i s p o s a l  o p t i o n s  i t  was d e c i d e d  t o  d i s p o s e  o f  t h e  

g e o t h e r m a l  f l u i d  i n  an i n f i l t r a t i o n  pond .  The f i n a l  d e s i g n  was c o m p l e t e d  

i n  A p r i l ,  and  t h e  c o n s t r u c t i o n  c o n t r a c t  was awarded  i n  Sep tember .  

The award  o f  t h e  c o n s t r u c t i o n  c o n t r a c t  was d e l a y e d  due  t o  t h e  Stockman 

H o t e l  o w n e r ' s  c o n c e r n  o v e r  r e d u c e d  i n v e s t m e n t  r a t e - o f - r e t u r n  c a u s e d  by 

i n c r e a s e d  i n t e r e s t  r a t e s ,  h i g h e r  t h a n  e x p e c t e d  r e t r o f i t  c o s t ,  and  t h e  w e l l  

r e p a i r  c o s t .  A d d i t i o n a l  economic  a n a l y s e s  by t h e  Stockman H o t e l ' s  

a c c o u n t a n t s  and  EG&G I d a h o  showed t h a t  t h e  p r o j e c t  w o u l d  s t i l l  have  an 

a t t r a c t i v e  r a t e  o f  r e t u r n .  The owner  o f  t h e  H o t e l ,  who i s  a l s o  t h e  E l k 0  

H e a t  Company's l a r g e s t  s t o c k h o l d e r ,  t h e n  a g r e e d  t o  p r o c e e d  w i t h  t h e  p r o j e c t .  

C o n s t r u c t i o n  was s c h e d u l e d  t o  b e g i n  t h e  f i r s t  week o f  O c t o b e r  1982 

(FY-1983)  w i t h  c o m p l e t i o n  e x p e c t e d  e a r l y  i n  c a l e n d a r  1983 .  The 1983-84 

h e a t i n g  season w i l l  be m o n i t o r e d .  The p r o j e c t  w i l l  b e  c o m p l e t e d  by 

s u b m i t t a l  o f  t h e  f i n a l  r e p o r t  i n  t h e  s p r i n g  o f  1984.  

Warm S p r i n g s  S t a t e  H o s p i t a l ,  Montana 

The o b j e c t i v e  o f  t h i s  p r o j e c t  was t o  d e v e l o p  t h e  g e o t h e r m a l  r e s o u r c e  

a t  Warm S p r i n g s  ( o n  1-15 a b o u t  48 .3  kin (30  m )  w e s t  o f  B u t t e ,  Mon tana)  t o  

p r o v i d e  b o t h  d o m e s t i c  w a t e r  h e a t i n g  and  space h e a t i n g  a t  t h e  Warm S p r i n g s  

S t a t e  H o s p i t a l .  Wa te r  f r o m  t h e  

p l a t e - t y p e  h e a t  e x c h a n g e r s  a n d  d 

d i  s p o s a l  a r e a .  

I n  p r e v i o u s  f i s c a l  y e a r s ,  f 

p r o d u c e  5 . 6 8  t o  6 . 3 1  L/s ( 9 0  t o  

space  a n d  d o m e s t i c  w a t e r  h e a t i n g  

r o d u c t i o n  w e l l  w o u l d  be pumped t h r o u g h  t w o  

s c h a r g e d  i n t o  a w a t e r f o w l  w e t l a n d s  

ow t e s t s  showed t h a t  t h e  w e l l  w o u l d  

100 gpm). T h i s  was i n a d e q u a t e  f o r  b o t h  

l o a d s .  T h e r e f o r e ,  i t  was d e c i d e d  t o  

d e s i g n  t h e  sys tem t o  use  t h e  7 1 . 1 O C  ( 1 6 O O F )  r e s o u r c e  t o  h e a t  4 . 7 3  L/s 
( 7 5  gpm) o f  d o m e s t i c  w a t e r  f r o m  1 2 . 8  t o  6 O . O 0 C  ( 5 5  t o  14OOF). The d e s i g n  
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was r e v i e w e d  t w i c e  by EG&G I d a h o  and  DOE-ID, and  comments were  r e t u r n e d  t o  

t h e  p r i m e  c o n t r a c t o r  i n  A u g u s t  and  September 1981.  

A t  t h e  s t a r t  o f  t h e  c u r r e n t  f i s c a l  y e a r ,  i n  O c t o b e r  1981,  t h e  p r o j e c t  

was r e s c h e d u l e d  and  r e b u d g e t e d  f o r  t h e  p r e s e n t  d o m e s t i c  w a t e r  h e a t i n g  

d e s i g n .  I n  J a n u a r y  1982,  EG&G I d a h o  and  DOE-ID made t h e  f i n a l  d e s i g n  

r e v i e w  a n d  a g a i n  i s s u e d  comments.  The comments were  n o t  r e s o l v e d  u n t i l  

A p r i l  2 ,  when DOE-ID a p p r o v e d  t h e  d e s i g n  and  t h e  i n v i t a t i o n  f o r  b i d  f o r  

c o n s t r u c t i o n  o f  t h e  d o m e s t i c  h o t  w a t e r  h e a t i n g  sys tem.  A c o n s t r u c t i o n  

c o n t r a c t  was awarded  on J u n e  28 a n d  c o n s t r u c t i o n  began on September 1. By 

Sep tember  3 0 ,  a l l  u n d e r g r o u n d  a n d  w e l l  head  p i p i n g  had  been i n s t a l l e d .  The 

g e o t h e r m a l  h e a t e d  d o m e s t i c  h o t  w a t e r  sys tem i s  e x p e c t e d  t o  b e g i n  o p e r a t i o n  

i n  J a n u a r y  1982 w i t h  m o n i t o r i n g  and  s u b m i s s i o n  o f  t h e  f i n a l  r e p o r t  t o  be 

c o m p l e t e d  i n  FY-1983. 

Pagosa S p r i n g s ,  C o l o r a d o  

The g e o t h e r m a l  r e s o u r c e  i n  Pagosa S p r i n g s  h a s  been i n  l i m i t e d  use  

s i n c e  t h e  e a r l y  1 9 0 0 ' s .  N e a r l y  30 s m a l l ,  h i s t o r i c a l  w e l l s  had  been d r i l l e d  

f o r  i n d i v i d u a l  h e a t i n g  and  r e c r e a t i o n a l  p u r p o s e s  p r i o r  t o  s t a r t i n g  t h i s  

p r o j e c t .  

d i s t r i c t  h e a t i n g  s y s t e m  f r o m  w h i c h  many o f  t h e  t o w n ' s  p u b l i c  and p r i v a t e  

b u i l d i n g s  w o u l d  b e  h e a t e d .  The c o n s o l i d a t e d  sys tem w o u l d  b e  d e s i g n e d  t o  

u s e  t h e  r e s o u r c e  more e f f i c i e n t l y  t h a n  t h e  o l d  i n d i v i d u a l  sys tems  w h i c h  

w e r e  a l w a y s  r u n  a t  maximum f l o w  w i t h  no c o n t r o l s .  

The o b j e c t i v e  o f  t h i s  p r o j e c t  was t o  e s t a b l i s h  a g e o t h e r m a l  

I n  p r e v i o u s  f i s c a l  y e a r s ,  t h r e e  w e l l s  were d r i l l e d  by t h e  p r o j e c t .  

Two w e r e  good g e o t h e r m a l  p r o d u c t i o n  w e l l s ,  PS-3 and  PS-5. I n  t h e  summer o f  

1980,  t h e  t w o  w e l l s  were  i n d i v i d u a l l y  and  s i m u l t a n e o u s l y  a r t e s i a n  f l o w  

t e s t e d .  

a n d  PS-5 p r o d u c e d  44 .2  L /s  (700 gpm) f o r  seven d a y s .  

w e l l  PS-5 i n i t i a l l y  s i n c e  i t s  f l u i d  t e m p e r a t u r e  was 6 5 O C  (149OF) v e r s u s  

P S - 3 ' s  5 5 O C  (131OF).  

I n  t h e  s i m u l t a n e o u s  t e s t ,  w e l l  PS-3  p r o d u c e d  1 2 . 6  L/s ( 2 0 0  gpm) 

I t  was d e c i d e d  t o  use  

I n  t h e  i n i t i a l  f l o w  t e s t s  o f  t h e  t w o  p r o d u c t i o n  w e l l s ,  t h e  r e s e r v o i r  

c a p a c i t y  a p p e a r e d  a d e q u a t e  f o r  a d i s t r i c t  h e a t i n g  sys tem w i t h  a p e a k  f l o w  

o f  56 .78  L / s  (900 gpm). I t  was e s t i m a t e d  t h a t  t h i s  was e q u i v a l e n t  t o  a 

7 



c o n c i n u o u s  f l o w  r a t e  o f  a b o u t  2 5 . 2  L/s  (400 gpm) d u r i n g  a h e a t i n g  season .  

The d i s t r i b u t i o n  sys tem was d e s i g n e d  t o  h a n d l e  g r o w t h  t o  t w i c e  t h e  needed 

c a p a c i t y .  I t  was a n t i c i p a t e d  t h a t ,  a s  t h e  h i s t o r i c a l  w e l l s  and  

u s e r - s y s t e m s  c o r r o d e d  and were s h u t  d o w p ,  t h e  h i s t o r i c a l  w e l l  owpers  w o u l d  

j o j n  t h e  p r o j e c t ' s  sys tem.  G r a d u a l l y  t h e  w a s t e f u l  f c i l l - f l o w  sys tems  w o u l d  

b e  r e p l a c e d  by more e f f i c i e n t ,  l o a d - c o n t r o l l e d  u s e r - s y s t e m s  w h i c h  w o u l d  

a l l o w  inore p e o p l e  t o  b e  s e r v e d  f r o m  t h e  same r e s o u r c e  f l o w .  The s y s t e m  

c o u l d  a l s o  be expanded by u s i n g  more w e l l s .  E v e n t u a l l y ,  t h e  p r o d u c t i o n  

f r o m  t h e  p r o j e c t ' s  w e l l s  m i g h t  cause  i n t e r f e r e n c e  w i t h  some o f  t h e s e  

h i s t o r i c a l  w e l l s .  I f  so ,  t h e  w e l l  owner  w o u l d  be compensated by s e r v i c e  

f r o m  t h e  p r o j e c t  o r  t h e  h i s t o r i c a l  w a t e r  r i g h t  m i g h t  b e  p u r c h a s e d  f o r  t h e  

p r o j e c t .  C o n s t r u c t i o n  o f  t h e  p r o j e c t  d i s t r i b u t i o n  s y s t e m  was a l m o s t  

c o m p l e t e d  by September 30,  1981 .  

C o n s t r u c t i o n  o f  t h e  d i s t r i b u t i o n  s y s t e m  w a s  c o m p l e t e d  e a r l y  i n  

FY-1982. The d i s t r i c t  h e a t i n g  s y s t e m  was d e d i c a t e d  on November 21, 1981. 
L a t e r ,  d u r i n g  c h e c k o u t  t e s t s ,  t w o  20.32-cm ( 8 - i n . )  d i a m e t e r  a s b e s t o s  

c o n c r e t e  p i p e s  b r o k e .  They w e r e  f o u n d  t o  have been i m p r o p e r l y  bedded  

d u r i n g  i n s t a l l a t i o n  and  w e r e  r e p l a c e d  by t h e  c o n t r a c t o r .  

C o u r y  & A s s o c i a t e s ,  who d e v e l o p e d  t h e  d i s t r i c t  h e a t i n g  s y s t e m  d e s i g n ,  

r e c e i v e d  t h e  Grand  Award f o r  E n g i n e e r i n g  E x c e l l e n c e  f r o m  t h e  C o n s u l t i n g  

E n g i n e e r s  C o u n c i l  o f  C o l o r a d o .  

The c o m p l e t e d  d i s t r i b u t i o n  s y s t e m  d i d  n o t  o p e r a t e  d u r i n g  t h e  1981-82 

h e a t i n g  season  because  t h e  S t a t e  o f  C o l o r a d o  w o u l d  n o t  i s s u e  t h e  p r o d u c t i o n  

p e r m i t  f o r  t h e  s y s t e m s ' s  w e l l s  u n l e s s  t e s t  d a t a  w e r e  s u b m i t t e d  t h a t  showed 

t h e r e  w o u l d  b e  no i n t e r f e r e n c e  w i t h  e x i s t i n g  w e l l s .  

A t t e m p t s  t o  s e c u r e  a p r o d u c t i o n  p e r m i t  f r o m  t h e  s t a t e  was c o m p l i c a t e d  

by a new p e r m i t t i n g  p r o c e d u r e  i n v o l v i n g  t w o  s t a t e  a g e n c i e s ,  p e r s o n n e l  

c h a n g e s  f o r  t h e  Town o f  Pagosa S p r i n g s ,  and  n e g o t i a t i o n s  w i t h  a b o u t  

15 e x i s t i n g - w e l l  o w n e r s .  EG&G I d a h o  was i n s t r u m e n t a l  i n  c o o r d i n a t i n g  w i t h  

t h e  C o l o r a d o  D e p a r t m e n t  o f  Wate r  Resources  w h i c h  m u s t  a s s u r e  t h a t  e x i s t i n g  

w a t e r  r i g h t s  a r e  p r o t e c t e d  p r i o r  t o  t h e  O i l  and  Gas Commiss ion a p p r o v i n g  

t h e  p r o d u c t i o n  p e r m i t .  EG&G was a l s o  i n s t r u m e n t a l  i n  g e t t i n g  t h e  t o w n  t o  

a p p o i n t  a new p r o j e c t  p r i n c i p a l  i n v e s t i g a t o r  and  d e v e l o p i n g  a d e t a i l e d  p l a n  

f o r  t h e  c o m p l e t i o n  o f  t h e  p r o j e c t .  
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On September 9 ,  1982,  Pagosa S p r i n g s  r e c e i v e d  v e r b a l  p e r m i s s i o n  f r o m  

t h e  C o l o r a d o  D e p a r t m e n t  o f  Wate r  Resources  t o  do a d d i t i o n a l  f l o w  t e s t i n g  t o  

d e m o n s t r a t e  t o  t h e  s t a t e  t h a t  e j t h e r  i n t e r f e r e n c e  w i t h  n e i g h b o r i n g  w e l l s  

was n o t  s e r i o u s  o r  t h a t  w e l l  owners  w o u l d  be compensated w i t h o u t  c a l l i n g  on 

t h e  s t a t e  f o r  w a t e r  r i g h t  e n f o r c e m e n t .  An 8 5 . 2 - h o u r  a r t e s i a n  f l o w  t e s t  o 

w e l l  PS-5, w i t h  f l o w  r a t e s  up 5 6 . 6 5  L /s  ( 8 9 8  gpm), was f o l l o w e d  by 

m o n i t o r i n g  r e c o v e r y  f o r  72  h o u r s .  Some i n t e r f e r e n c e  w i t h  n e i g h b o r i n g  we1 

was n o t e d ,  b u t  n o t  enough t o  p r e c l u d e  m o d e r a t e  o p e r a t i o n  o f  t h e  d i s t r i c t  

h e a t i n g  s y s t e m  f o r  i n i t i a l  d e m o n s t r a t i o n  p u r p o s e s .  D a t a  r e d u c t i o n  and  

S 

p r e p a r a t i o n  o f  t h e  r e v i s e d  a p p l i c a t i o n  f o r  a t e m p o r y  p r o d u c t i o n  p e r m i t  f o r  

t h e  1982-83 h e a t i n g  season were i n  p r o g r e s s  a t  t h e  end o f  September 1982 .  

D u r i n g  FY-1983, t h e  1982-83 h e a t i n g  season d a t a  w i l l  be u s e d  t o  o b t a i n  

a p e r m a n e n t  p r o d u c t i o n  p e r m i t .  I t  i s  p l a n n e d  t o  use  t h e  1983-84 h e a t i n g  

season f o r  t h e  m o n i t o r i n g  season s i n c e  t h e  l o a d  f o r  t h e  1982-83 season w i l l  

be r e l a t i v e l y  l i g h t .  A l s o ,  some s y s t e m  m o d i f i c a t i o n s  a r e  e x p e c t e d  be tween  

t h e  t w o  s e a s o n s .  The p r o j e c t  i s  s c h e d u l e d  f o r  c o m p l e t i o n  i n  A u g u s t  1984 .  

U t a h  S t a t e  P r i s o n ,  D r a p e r ,  U t a h  

The U t a h  S t a t e  P r i s o n  i s  l o c a t e d  i n  S a l t  Lake C o u n t y  a p p r o x i m a t e l y  

27 km ( 1 7  m)  s o u t h  o f  S a l t  Lake Ci ty .  

p r o j e c t  i s  t o  s u p p l y  t h e  minimum s e c u r i t y  s e c t i o n  o f  t h e  p r i s o n  w i t h  

d o m e s t i c  w a t e r  and  space h e a t i n g .  The r e s o u r c e  s u r f a c e  e x p r e s s i o n ,  known 

a s  C r y s t a l  H o t  S p r i n g s ,  i s  a d j a c e n t  t o  t h e  p r i s o n .  I n  p r e v i o u s  f i s c a l  

y e a r s ,  a c o m m e r c i a l  g reenhouse  a n d  t h e  p r i s o n  p r o j e c t  have  b o t h  d r i l l e d  

g e o t h e r m a l  w e l l s ,  and  t h e r e  i s  some c o n c e r n  a b o u t  i n t e r f e r e n c e  be tween  t h e  

t w o  p r o j e c t s  w i t h  a l i m i t e d  r e s o u r c e .  

The o b j e c t i v e  o f  t h e  g e o t h e r m a l  

A t  t h e  s t a r t  o f  c u r r e n t  f i s c a l  y e a r ,  CHZM H i l l  C e n t r a l ,  I n c .  c o m p l e t e d  

t h e  g e o t h e r m a l  w a t e r  d i  s p o s a l  and  p r e l  i m i n a r y  d e s i g n  r e p o r t s .  

p r e l i m i n a r y  d e s i g n  u s e d  a s h a f t - d r i v e n  pump i n  t h e  w e l l  t o  a v o i d  

d i s s o l u t i o n  o f  c a r b o n  d i o x i d e  gas  f r o m  g e o t h e r m a l  f l u i d  w h i c h  w o u l d  cause 

t h e  p r e c i p i t a t i o n  o f  c a l c i t e  i n  t h e  sys tem.  

t o  t h e  J o r d a n  R i v e r  i f  p e r m i t s  c o u l d  b e  o b t a i n e d .  

The 

D i s p o s a l  w o u l d  b e  b y  p i p e l i n e  
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The U t a h  D i v i s i o n  o f  F a c i l i t i e s  C o n s t r u c t i o n  and Management (DFCM) 

t o o k  o v e r  p r o j e c t  management f r o m  U t a h  Energy  O f f i c e  (UEO) a n d  p u r s u e d  

p e r m i t t i n g  and  d e s i g n  t a s k s .  I n  t h e i r  m e e t i n g  o f  O c t o b e r  2 9 ,  1981,  t h e  

U t a h  W a t e r  P o l l u t i o n  C o n t r o l  Commi t tee  a p p r o v e d  s u r f a c e  d i s p o s a l  o f  t h e  

g e o t h e r m a l  f l u i d .  When r e c e i v e d  by t h e  p r o j e c t ,  t h e  s t a t e  d i s p o s a l  

r e c o m m e n d a t i o n  was f o r w a r d e d  t o  t h e  EPA/Denver w h i c h  was r e v i e w i n g  t h e  

November 1 9 8 1  a p p l i c a t i o n  f o r  a NPDES d i s p o s a l  p e r m i t  f o r  t h e  f l o w  t e s t  

s c h e d u l e d  f o r  J u n e  1982 .  I n  J a n u a r y  1982, s u p p l e m e n t a r y  d a t a  was p r o v i d e d  

p e r  EPA 's  r e q u e s t .  The NPDES p e r m i t  was i s s u e d  by EPA on March  8 .  

On A p r i l  5 ,  Case, Lowe a n d  H a r t  was s e l e c t e d  t o  d e v e l o p  t h e  f i n a l  

d e s i g n  f o r  t h e  space and  d o m e s t i c  w a t e r  h e a t i n g  sys tem f o r  t h e  minimum 

s e c u r i t y  b u i l d i n g .  By A u g u s t ,  t h e  h e a t  e x c h a n g e r  and  r e c i r c u l a t i n g  l o o p  

d e s i g n s  w e r e  a g r e e d  upon.  I n  Sep tember ,  t w o  p r o d u c t i o n  o p t i o n s  were  s t i l l  

under c o n s i d e r a t i o n :  (1) a l l o w i n g  n a t u r a l ,  c a r b o n  d i o x i d e  l i f t  t o  cause  

a r t e s i a n  f l o w  f o l l o w e d  by t h e  r e m o v a l  o f  t h e  c a l c i t e  p r e c i p i t a t e  and  

( 2 )  t h e  o r i g i n a l  s h a f t - d r i v e n  w e l l  pump d e s i g n  w h i c h  w o u l d  keep t h e  c a r b o n  

d i o x i d e  i n  s o l u t i o n  u n t i l  downs t ream o f  t h e  f l a t  p l a t e  h e a t  e x c h a n g e r  by 

m a i n t a i n i n g  a p r e s s u r e  i n  e x c e s s  o f  a b o u t  690 kPa (100 p s i g )  on  t h e  f l u i d .  

To  d e t e r m i n e  i f  t h e r e  was a r e s o u r c e  i n t e r f e r e n c e  p r o b l e m ,  

M o r r i s o n - K n u d s e n  r a n  a s e r i e s  o f  p u l s e  t e s t s  f o l l o w e d  b y  a l o n g  d u r a t i o n  

t e s t  d u r i n g  t h e  summer o f  1982 .  Each t e s t  was n a t u r a l l y  a r t e s i a n  w i t h  t h e  

d i s s o l u t i o n  o f  c a r b o n  d i o x i d e  a s s i s t i n g  i n  l i f t i n g  t h e  f l u i d  f r o m  t h e  

w e l l .  The l o n g  t e r m  t e s t  c o n s i s t e d  o f  t h r e e  p a r t s :  1 8 . 9 3  L /s  ( 3 0 0  gpm) 

f o r  20 d a y s ,  t h e n  3 7 . 8 6  L /s  ( 6 0 0  gpm) f o r  14 d a y s  f o l l o w e d  by m o n i t o r e d  

r e c o v e r y  ( n o  f l o w )  f o r  10 d a y s .  The 34-day f l o w  e x t e n d e d  f r o m  J u n e  17 t o  

J u l y  1 9 .  A n a l y s i s  o f  t h e  d a t a  i n d i c a t e d  t h a t  t h e  r e s o u r c e  i s  s u f f i c i e n t  

f o r  t h e  c u r r e n t  p r i s o n  and  c o m m e r c i a l  g reenhouse  p r o j e c t s  a n d  may b e  

s u f f i c i e n t  f o r  s i g n i f i c a n t  e x p a n s i o n  o f  i t s  u s e .  

The p r i s o n  sys tem s h o u l d  b e  o p e r a t i n g  and  m o n i t o r e d  d u r i n g  t h e  1983-84 

h e a t i n g  season w i t h  i t s  f i n a l  r e p o r t  t o  f o l l o w  by t h e  summer o f  1984 .  
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M a d i s o n  C o u n t y ,  Rexburg ,  I d a h o  

The o b j e c t i v e  o f  t h e  M a d i s o n  C o u n t y  

d e m o n s t r a t e  a i o w - t e m p e r a t u r e  g e o t h e r m a l  

d i s t r i c t  space h e a t i n g  i n  Rexburg ,  I d a h o  

I n  p r e v i o u s  r e p o r t  p e r i o d s ,  t h e  we1 

Geo the rma l  P r o j e c t  was t o  

r e s o u r c e  f o r  f o o d  p r o c e s s i n g  and 

MCG-1 was d r i l l e d  and deepened t o  

1202  m ( 3 9 4 2  f t ) ,  b u t  t h e  w a t e r  t e m p e r a t u r e  n e v e r  exceeded  2 1 . 7 O C  (71OF).  

A 1 . 9  L /s  (30  gpm) downward f l o w  r a n  f r o m  7 3 1  t o  853 m (2400  t o  2800 f t )  

where  t h e  h G l e  h a d  s l u f f e d  i n  a n d  b r i d g e d  a c r o s s  a f t e r  d r i l l i n g .  I t  was 

p o s t u l a t e d  t h a t  warm l o w e r  zones  m i g h t  b e  masked by t h e  c o l d  downward f l o w ,  

p a r t i c u l a r l y  s i n c e  t h e  l o w e r  143 m ( 4 7 0  f t )  had n e v e r  been l o g g e d .  The 

h o l e  was c l e a n e d  o u t  and  a 20 crn ( 5 . 5  i n . )  d i a m e t e r  l i n e r  was i n s t a l l e d  

down t o  1079 m ( 3 5 4 0  f t ) .  However ,  t h e  c a s i n g  h a n g e r  l e a k e d  and  t h e  

downward f l o w  c o n t i n u e d .  

h a n g e r  f a i l e d  and  t h e  s e a l  a s s e m b l y  was removed.  

The f i r s t  a t t e m p t  t o  p a t c h  t h e  l e a k  a t  t h e  c a s i n g  

I n  O c t o b e r  1981 ,  t h e  s t a r t  o f  t h e  c u r r e n t  f i s c a l  y e a r ,  t h e  r e w o r k e d  

s e a l  a s s e m b l y  was i n s t a l l e d  f o r  t h e  second t i m e .  A w e l l  l o g  showed an 

o b s t r u c t i o n  a t  701 m (2300  f t ) .  

( 1 4 0  gpm) v e r s u s  1 5 . 7 7  L/s ( 2 5 0  gpm) o b t a i n e d  p r e v i o u s l y .  On November 11, 

a c a b l e  t o o l  r i g  u n s u c c e s s f u l l y  a t t e m p t e d  t o  p u s h  t h e  o b s t r u c t i o n  t o  t h e  

b o t t o m  o f  t h e  w e l l  w i t h  a 272 k g  (600 l b )  hammer. A f t e r  w a i t i n g  f o r  a r i g  

and h e a v i e r  hammer t o  become e c o n o m i c a l l y  a v a i l a b l e ,  t h e  o b s t r u c t i o n  was 

p u s h e d  t o  t h e  b o t t o m  o f  t h e  w e l l  o n  A p r i l  5 ,  1982 .  The w e l l  was l o g g e d  t h e  

n e x t  d a y .  

t e m p e r a t u r e s ,  a t  1202 m ( 3 9 4 2  f t ) ,  was 22.2OC (72OF).  I n  a 5 2 . 5 - h o u r  

a i r l i f t  f l o w  t e s t ,  t h e  f l o w  h a d  i n c r e a s e d  t o  1 8 . 9 3  L /s  ( 3 0 0  gpm) and t h e  

maximum t e m p e r a t u r e  o f  t h e  d i s c h a r g e d  f l o w  was e q u a l  t o  t h e  b o t t o m - h o l e  

t e m p e r a t u r e .  A t e m p e r a t u r e  l o g  f i v e  mon ths  l a t e r ,  on September 3 ,  showed 

no i n c r e a s e  i n  b o t t o m - h o l e  t e m p e r a t u r e .  

A i r l i f t  t e s t s  o n l y  p r o d u c e d  a b o u t  8 . 8 3  L / s  

The p a t c h  a s s e m b l y  had  s t o p p e d  t h e  l e a k a g e  and t h e  b o t t o m - h o l e  

The p r o j e c t  i s  b e i n g  ended due  t o  l a c k  o f  r e s o u r c e .  The d r a f t  f i n a l  

A t  t h e  end  o f  t h e  r e p o r t  was r e v i e w e d  by EG&G I d a h o  a n d  DOE-ID i n  A u g u s t .  

f i s c a l  y e a r ,  comments on t h e  d r a f t  were  b e i n g  i n c o r p o r a t e d  by Energy  

S e r v i c e s ,  I n c .  
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P u b l i c a t i o n  o f  t h e  f i n a l  r e p o r t  i s  e x p e c t e d  i n  J a n u a r y  1983 

U t a h  Roses, Sandy,  U t a h  

The U t a h  Roses g reenhouse  comp lex  i s  l o c a t e d  i n  t h e  town  o f  Sandy, 

w h i c h  i s  a p p r o x i m a t e l y  17 km ( 1 0 . 6  m )  s o u t h  o f  S a l t  Lake C i t y ,  U t a h .  The 

comp lex  c o n s i s t s  o f  23,500 m 

r o s e s  f o r  t h e  n a t i o n a l  f l o r a l  m a r k e t .  I n  p r e v i o u s  f i s c a l  y e a r s ,  a 

p r o d u c t i o n  w e l l  was d r i l l e d  t o  a d e p t h  o f  1525 m (5009  f t ) .  It can  p r o d u c e  

w a t e r  a t  a pumped f l o w  r a t e  o f  1 2 . 6  L /s  (200 gpm) and  a t e m p e r a t u r e  o f  5 O o C  

(122OF) w i t h  a drawdown o f  a b o u t  366 m (1200 f t ) .  

2 ( 6  a c r e s )  o f  g r e e n h o u s e s  t h a t  p r o d u c e  c u t  

The g e o t h e r m a l  w a t e r  w i l l  b e  p i p e d  t o  55 u n i t  h e a t e r s  l o c a t e d  i n  t h e  

g r e e n h o u s e .  The s p e n t  g e o t h e r m a l  w a t e r  w i l l  t h e n  be d i s c h a r g e d  t o  t h e  

J o r d a n  R i v e r  v i a  t h e  A a r a n a l l  D i t c h .  C o n s t r u c t i o n  was n e a r l y  c o m p l e t e d  a t  

t h e  s t a r t  o f  t h e  c u r r e n t  f i s c a l  y e a r .  

D u r i n g  t h e  c u r r e n t  f i s c a l  y e a r ,  c o n s t r u c t i o n  was c o m p l e t e d  a n d  t h e  

s y s t e m  began  o p e r a t i o n  November 4 ,  1981. The sys tem o p e r a t e d  s u c c e s s f u l l y  

t h r o u g h  t h e  w i n t e r  and  was s h u t  down f o r  t h e  summer on May 1 5 .  The NPDES 

p e r m i t  o n l y  a l l o w s  d i s c h a r g e  f r o m  September 15  t h r o u g h  May 15 .  D u r i n g  t h e  

w i n t e r ,  t h e  g e o t h e r m a l  s y s t e m  p r o v i d e d  a p p r o x i m a t e l y  34% o f  t h e  g r e e n h o u s e  

h e a t i n g  r e q u i r e m e n t .  

A t  t h e  e n d  o f  t h e  c u r r e n t  f i s c a l  y e a r ,  E n e r g y  S e r v i c e s  I n c .  was 

w o r k i n g  o n  t h e  d r a f t  f i n a l  r e p o r t  f o r  t h e  p r o j e c t .  

B o i s e ,  I d a h o  

The g e o t h e r m a l  p r o j e c t  i n  B o i s e ,  I d a h o  has  t w o  p a r t i c i p a n t s :  t h e  C i t y  

o f  B o i s e  a n d  t h e  B o i s e  Warm S p r i n g s  W a t e r  D i s t r i c t  (BWSWD) w h i c h  has  been  

i n  o p e r a t i o n  s i n c e  i t s  t w o  w e l l s  were  d r i l l e d  i n  t h e  l a t e  1 8 9 0 s .  The C i t y  

o f  B o i s e  a n d  BWSWD e s t a b l i s h e d  B o i s e  G e o t h e r m a l  a s  t h e  o f f i c e  t h r o u g h  w h i c h  

t h e  DOE p r o j e c t  w o u l d  be managed. B o i s e  G e o t h e r m a l  s h o u l d  n o t  be c o n f u s e d  

w i t h  B o i s e  G e o t h e r m a l ,  L t d .  w h i c h  i s  t h e  p r i v a t e ,  l i m i t e d  p a r t n e r s h i p  w h i c h  

i s  d e v e l o p i n g  t h e  c i t y - o w n e d  r e s o u r c e  f o r  t h e  C i t y  o f  B o i s e  s y s t e m .  

o b j e c t i v e  o f  t h e  g e o t h e r m a l  p r o j e c t  i s  t o  d e v e l o p  g e o t h e r m a l  d i s t r i c t  

The 
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h e a t i n g  sys tems  t o  s e r v e  t h e  l a r g e s t  p o s s i b l e  commerc ia l  and r e s i d e n t i a l  

m a r k e t  i n  t h e  B o i s e  c e n t r a l  b u s i n e s s  d i s t r i c t  and n e i g h b o r i n g  r e s i d e n t i a l  

a r e a s .  

I n  p r e v i o u s  f i s c a l  y e a r s ,  f o u r  p r o d u c t i o n  w e l l s  were  d r i l l e d  f o r  t h e  

c i t y  s y s t e m  b y  t h e  B o i s e  G e o t h e r m a l ,  L t d . ,  ( a  p r i v a t e ,  l i m i t e d  p a r t n e r s h i p )  

p i p e l i n e  d e s i g n s  were  i n  p r o g r e s s ,  a d i s c h a r g e  p e r m i t  f o r  t h e  v i c i n i t y  o f  

t h e  V e t e r a n s '  P a r k  and  a d i s c h a r g e  p e r m i t  f o r  n e a r  t h e  Amer i canna  R i v e r  

b r i d g e  w e r e  p e n d i n g .  D u r i n g  t h e  same p e r i o d ,  t h e  BWSWD had d r i l l e d  one 

u n s u c c e s s f u l  w e l l ,  d e s i g n e d  and  b i d  i t s  d i s t r i b u t i o n  p i p e l i n e ,  and  opened 

t h e  p i p e l i n e  b i d s  on September 30,  1981 .  

By t h e  end  o f  t h e  c u r r e n t  f i s c a l  y e a r ,  a l l  o f  t h e  BWSWD d i s t r i b u t i o n  

p i p e l i n e  a n d  70% o f  t h e  C i t y  d i s t r i b u t i o n  sys tem were c o m p l e t e d .  

S t a t e  U n i v e r s i t y  h a s  a g r e e d  t o  c o n n e c t  t o  t h e  C i t y  sys tem and e x t e n s i o n  o f  

t h e  s e r v i c e  t o  t h e  campus a r e a  was s t a r t e d .  

B o i s e  

The I d a h o  D e p a r t m e n t  o f  H e a l t h  a n d  W e l f a r e  a p p r o v e d  d i s p o s a l  o f  t h e  

s p e n t  g e o t h e r m a l  f l u i d  n e a r  t h e  Amer i canna  R i v e r  b r i d g e ,  u p s t r e a m  o f  t h e  

o r i g i n a l  d i s c h a r g e  p o i n t s .  T h i s  i s  n e a r e r  t h e  downtown a r e a .  As a r e s u l t ,  

t h e  e s t i m a t e d  c o s t  o f  t h e  d i s p o s a l  p i p e l i n e  sys tem was r e d u c e d .  The d e s i g n  

o f  t h e  d i s p o s a l  s y s t e m  was c o m p l e t e d  a n d  t h e  c o n t r a c t  i s  e x p e c t e d  t o  be 

awarded  i n  November 1982. 

B o i s e  G e o t h e r m a l  L t d . ,  a p r i v a t e ,  l i m i t e d  p a r t n e r s h i p ,  w h i c h  i s  

d e v e l o p i n g  t h e  C i t y ' s  r e s o u r c e ,  f l o w  t e s t e d  t h e i r  n o .  2 a n d  4 w e l l s  i n  

A p r i l ,  1 9 8 2 .  The t e s t  i n d i c a t e d  amp le  c a p a c i t y  t o  s u p p l y  a 126 L/s  

(2000 gpm) p e a k  sys tem.  C u r r e n t l y ,  t h e r e  a r e  s u f f i c i e n t  c o m m i t t e d  

c u s t o m e r s  t o  f u l l y  u t i l i z e  t h e  126 L/s  (2000 gpm). Pumps f o r  W e l l s  2 and 4 

w e r e  o r d e r e d  a n d  d e s i g n  o f  t h e  w e l l h e a d  p i p i n g  and  pumphouses was s t a r t e d .  

The p r o j e c t  p r e s e n t e d  a p r o p o s a l  t o  t h e  S t a t e  o f  I d a h o  t o  l e a s e  o r  buy 

t h e  s t a t e ' s  C a p i t o l  M a l l  w e l l s .  The p r o j e c t  w o u l d  s u p p l y  t h e  s t a t e  w i t h  

w a t e r  a n d  use  t h e  s t a t e  w e l l s  f o r  a d d i t i o n a l  s u p p l y  a n d / o r  d i s p o s a l  

c a p a c i t y .  The s t a t e  has  a g r e e d  i n  p r i n c i p l e  b u t  no f o r m a l  ag reemen t  has 

been  r e a c h e d .  
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The l a r g e ,  o l d  w e l l h o u s e  w h i c h  houses  t h e  t w o ,  s i d e - b y - s i d e  BWSWD 

w e l l s  i s  an o f f i c i a l l y  d e s i g n a t e d  N a t i o K a l  H i s t o r i c  Landmark.  The p r o j e c t  

h a d  t h e  c h o i c e  o f  r e f u r b i s h i n g  t h e  w e l l h o u s e  where  i t  s t a n d s  o r  m o v i n g  and  

p r e s e r v i n g  t h e  w e l l h o u s e  p l u s  b u i l d i n g  a new w e l l h o u s e .  The l a t t e r  

o p e r a t i o n  w o u l d  nave  been much more e x p e n s i v e .  

BWSWD e l e c t e d  t o  r e f u r b i s h  and p r e s e r v e  t h e  o l d  N a t i o n a l  H i s t o r i c a l  

Landmark pumphouse where  i t  s t a n d s ,  r a t h e r  t h a n  a t t e m p t  t o  move i t .  The 

r e f u r b i s h m e n t  c o s t  i s  l e s s  t h a n  t h e  BWSWD's owed s h a r e  o f  p r o j e c t  c o s t s  so  

DOE w i l l  n o t  s h a r e  i n  t h e  r e f u r b i s h m e n t  c o s t .  As  a r e s u l t ,  t h e  DOE w o r k  

w i t h  BWSWD i s  c o m p l e t e .  The BWSWD w i l l  do t h e  r e f u r b i s h m e n t  and 

p r e s e r v a t i o n  o f  t h e  h i s t o r i c a l  pumphouse on i t s  own. 

C u r r e n t l y ,  s y s t e m  c o n s t r u c t i o n  i s  s c h e d u l e d  t o  b e  c o m p l e t e d  e a r l y  i n  

c a l e n d a r  1983.  A f t e r  t h a t  t i m e ,  t h e  B o i s e  Geo the rma l  o f f i c e ,  w h i c h  has  

managed t h e  p r o j e c t  f o r  t h e  Ci ty o f  B o i s e  and  t h e  BWSWD, w i l l  be c l o s e d  and  

t h e  c i t y ' s  p o r t i o n  o f  p r o j e c t  t u r n e d  o v e r  t o  t h e  B o i s e  C i t y  P u b l i c  Works 

D e p a r t m e n t .  M o n i t o r i n g  o f  t h e  1983-84 h e a t i n g  i s  p l a n n e d  w i t h  s u b m i t t a l  o f  

t h e  f i n a l  r e p o r t  by J u l y  1974 .  

PRDA P r o . i e c t s  

E n g i n e e r i n g ,  M a r k e t i n g ,  and  Economic S t u d y  o f  a 4 . 5 - M i l l i o n - G a l l o n  

G e o t h e r m a l  F u e l  A l c o h o l  P l a n t  f o r  t h e  V a l e  Geopark  S i t e  

Renewable E n e r g y ,  I n c .  ( R E I ) ,  f o r m e r l y  T e c h n o l o g y  I n t e r n a t i o n a l ,  I n c . ,  

i s  c o n d u c t i n g  a f e a s i b i l i t y  s t u d y  and g e n e r a t i n g  a p r e l i m i n a r y  d e s i g n  f o r  a 

f u e l  a l c o h o l  p l a n t .  I t  was p l a n n e d  t o  use  d a t a  f r o m  a 457 m (1500 f t )  

p r o d u c t i o n  w e l l  i n  t h e  s t u d y .  

P r i o r  t o  t h i s  f i s c a l  y e a r ,  f o u r  s h a l l o w  t h e r m a l  g r a d i e n t  h o l e s  and  

much o f  t h e  s t u d y  d e s i g n  and  a n a l y s i s  were c o m p l e t e d .  D u r i n g  t h i s  f i s c a l  

y e a r ,  i n  December 1981,  t h e  E n v i r o n m e n t a l  R e p o r t  a n d  Second P r o g r e s s  R e p o r t  

w e r e  r e c e i v e d  and r e v i e w e d  by EG&G I d a h o  and  DOE-ID. W i t h  some 

i n t e r r u p t i o n s ,  t h e  457 m (1500 f t )  p r o d u c t i o n  w e l l  EV-1 was d r i l l e d  f r o m  

J a n u a r y  t h r o u g h  A p r i l  1982 .  B e f o r e  t h e  w e l l  c o u l d  b e  t e s t e d  a s  p a r t  o f  

R E I ' S  c o s t  s h a r e ,  REI r a n  i n t o  f i n a n c i a l  p r o b l e m s .  D u r i n g  t h i s  f i s c a l  
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y e a r ,  lio more w o r k  was p e r f o r m e d  on e i t h e r  t h e  w e l l  o r  t h e  s t u d y  w h i c h  

p l a n n e d  t o  use t h e  w e l l  t e s t  d a t a .  R E I  has a s s u r e d  DOE t h a t  i t  w i l l  

c o m p l e t e  t h e  w o r k  a s  soon a s  i t s  f i n a n c i a l  p r o b l e m s  a r e  no l o n g e r  a p r i m a r y  

c o n c e r n  a n d  n e g o t i a t i o n s  a r e  p l a n n e d  f o r  e a r l y  i n  t h e  n e x t  f i s c a l  y e a r .  

R e s o u r c e ,  E n g i n e e r i n g ,  and  Economic Study 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  o f  

Geo the rma l  E n e r g y  a t  t h e  S a l i d a  ( C o l o r a d o )  Geo the rma l  P r o j e c t  

C h a f f e e  G e o t h e r m a l ,  L t d . ,  s t u d i e d  t h e  d i r e c t  h e a t  a p p l i c a t i o n  o f  t h e  

Poncha S p r i n g s - S a l i d a  Geo the rma l  P r o s p e c t  t o  t h e  i n d u s t r i a l  p r o c e s s  h e a t  

r e q u i r e m e n t s  o f  CoZinCo,  I n c . ,  a m a n u f a c t o r e r  o f  z i n c  s u l f a t e ,  and t o  o t h e r  

p r o s p e c t i v e  e n e r g y  u s e r s  i n  S a l i d a .  

The s t u d y  has  been c o m p l e t e d  a n d  c o n c l u d e d  t h a t  t h e  p r o j e c t  i s  an 

a t t r a c t i v e  f i n a n c i a l  v e n t u r e .  Depend ing  on t h e  q u a l i t y  o f  t h e  r e s o u r c e  and  

t h e  d i s c o u n t e d  c a s h  f l o w ,  r a t e s  o f  r e t u r n  f o r  t h e  P r o d u c e r  and  D i s t r i b u t o r  

w o u l d  b e  16% t o  39% a n d  13% t o  20%, r e s p e c t i v e l y .  

D u r i n g  t h e  p r e v i o u s  f i s c a l  y e a r ,  a r e t r o f i t  d e s i g n  f o r  p r o c e s s  and 

space h e a t i n g  a t  CoZinCo, I n c . ,  was c o m p l e t e d ,  a n d  t h e  r e s o u r c e  i n f o r m a t i o n  

was a s s e m b l e d .  P r e p a r a t i o n  o f  t h e  d r a f t  f i n a l  r e p o r t  was s t a r t e d .  

I n  t h e  c u r r e n t  f i s c a l  y e a r ,  t h e  d r a f t  f i n a l  r e p o r t  f o r  t h e  s t u d y  was 

r e c e i v e d  and  r e v i e w e d  by EG&G I d a h o  i n  March  1982 .  The d r a f t  d i d  n o t  

i n c l u d e  t h e  z i n c  s u l f a t e  p r o c e s s  w h i c h  was b e i n g  w i t h h e l d  by C h a f f e e  

G e o t h e r m a l ' s  s u b c o n t r a c t o r  W e s t e r n  E n e r g y  P l a n n e r s  L i m i t e d  (WEPL) because  

i t  was t h o u g h t  t o  b e  p a t e n t a b l e .  Comments on t h e  d r a f t  were  r e t u r n e d  t o  

C h a f f e e  who c o m p l e t e d  t h e  f i n a l  r e p o r t ,  e x c e p t  f o r  t h e  z i n c  s u l f a t e  p r o c e s s .  

L a t e  i n  Sep tember ,  WEPL a g r e e d  t o  r e l e a s e  t h e  z i n c  s u l f a t e  p r o c e s s  t o  

C h a f f e e  so t h a t  t h e y  c o u l d  s u b m i t  t h e  c o m p l e t e  r e p o r t  and  mee t  t h e i r  

o b l i g a t i o n  u n d e r  t h e  c o o p e r a t i v e  a g r e e m e n t .  I n  r e t u r n  DOE-ID a g r e e d  t o  

w i t h h o l d  d i s t r i b u t i o n  o f  t h e  r e p o r t  u n t i l  WEPL has  had  t i m e  t o  a p p l y  f o r  

f o r e i g n  p a t e n t s .  D i s t r i b u t i o n  o f  t h e  f i n a l  r e p o r t  i s  e x p e c t e d  t o  be i n  

J u n e  1983 .  
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Commerc ia l  P r o d u c t i o n  o f  E t h a n o l  i n  t h e  San L u i s  V a l l e y ,  C o l o r a d o  

WESTEC S e r v i c e s  and  M c C u i l o c h  Geo the rma l  C o r p . ,  i n v e s t i g a t e d  t h e  

f e a s i b i l i t y  o f  u s i n g  g e o t h e r m a l  e n e r g y  i n  t h e  San L u i s  V a l l e y ,  C o l o r a d o ,  t o  

p r o v i d e  a l l  o r  p a r t  o f  t he  t o t a l  e n e r g y  r e q u i r e m e n t s  o f  a 75-  t o  

1 9 0 - m i l l i o n  L / y r  (20- t o  5 0 - m i l l i o n  Spy) e t h a n o l  p r o d u c t i o n  p l a n t .  The 

s t u d y  was c o m p l e t e d  and  t h e  d r a f t  f i n a l  r e p o r t  was i n  p r e p a r a t i o n  a t  t h e  

e n d  o f  t h e  p r e v i o u s  f i s c a l  y e a r .  

E a r l y  i n  t h e  c u r r e n t  f i s c a l  y e a r ,  t h e  d r a f t  f i n a l  r e p o r t  was r e c e i v e d ,  

r e v i e w e d  and  comments t r a n s m i t t e d  b a c k  t o  WESTEC S e r v i c e s .  The comments on 

t h e  r e p o r t  w e r e  e x t e n s i v e ,  w o u l d  r e q u i r e  c o n s i d e r a b l e  w o r k  t o  r e s o l v e ,  and  

WESTEC had  a l r e a d y  i n v o i c e d  f o r  t h e  f u l l  amount u n d e r  t h e  c o o p e r a t i v e  

a g r e e m e n t .  

A t  t h e  end  o f  t h e  c u r r e n t  f i s c a l  y e a r ,  a g r e e m e n t  on t h e  r e v i s i o n s  had  

been  r e a c h e d  and  a m o d i f i c a t i o n  t o  t h e  c o o p e r a t i v e  ag reemen t  was b e i n g  

p r e p a r e d  t o  e x t e n d  t h e  r e p o r t  c o m p l e t i o n  d a t e  t o  November 31,  1982 .  

R e s o u r c e ,  E n g i n e e r i n g ,  and  Economic S t u d y  f o r  t h e  G r e a t  W e s t e r n  M a l t i n g  C o .  

G e o t h e r m a l  P r o j e c t  

T r a n s  E n e r g y  Sys tems ,  I n c . ,  d e t e r m i n e d  i f  d r i l l i n g  w e l l s  a n d  

c o n s t r u c t i n g  a h e a t  r e c o v e r y  sys tem t o  use  g e o t h e r m a l  e n e r g y  i n  p r o c e s s i n g  

b a r l e y  m a l t  i s  j u s t i f i e d .  

I n  t h e  p r e v i o u s  f i s c a l  y e a r ,  t h e  r e s o u r c e  d e f i n i t i o n  was c o m p l e t e d  a n d  

t h e  p r e l i m i n a r y  d e s i g n  o f  an a i r  p r e h e a t  s y s t e m  was s t a r t e d .  

e n v i r o n m e n t a l  and  i n s t i t u t i o n a l  p o r t i o n s  o f  t h e  p r o j e c t  were  c o m p l e t e d .  

The 

D u r i n g  t h e  c u r r e n t  f i s c a l  y e a r ,  t h e  s t u d y  was c o m p l e t e d  a n d  t h e  f i n a l  

r e p o r t  i s s u e d .  

f i n a n c i a l l y  f e a s i b l e  h a v i n g  a s i m p l e  p a y b a c k  o f  0 . 9 1  t o  2 .67  y e a r s ,  

d e p e n d i n g  on t h e  me thod  o f  a p p l i c a t i o n  and  q u a l i t y  o f  t h e  r e s o u r c e .  

The r e p o r t  c o n c l u d e d  t h a t  t h e  p r o p o s e d  a p p l i c a t i o n  was 
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O t h e r  PON S u p p o r t  

R e s e a r c h  a n d  Deve lopmen t  o f  I n f o r m a t i o n  on Geo the rma l  D i r e c t  H e a t  

A p p l i c a t i o n  P r o j e c t s  

I C F ,  I n c . ,  i s  c o n d u c t i n g  a s t u d y  o f  t h e  more m a t u r e  PON p r o j e c t s  t o  

c o m p i l e ,  e v a l u a t e ,  and  a n a l y z e  t h e  d a t a  f o r  s e l e c t e d  i s s u e s ;  i d e n t i f y  and, 

i f  p o s s i b l e ,  c i r c u m v e n t  b a r r i e r s  t o  d e v e l o p m e n t ;  and r e p o r t  on t h e  

p r o j e c t .  P r e v i o u s l y ,  d a t a  were  g a t h e r e d  on f i v e  s e l e c t e d  p r o j e c t s ,  and a 

r e p o r t  on t h e  economic  a n a l y s i s  o f  t h e  p r o j e c t s  was i s s u e d .  

D u r i n g  t h e  c u r r e n t  f i s c a l  y e a r ,  I C F  w r o t e  and  s u b m i t t e d  a D r a f t  

Resource  R e p o r t  a n d  a D r a f t  Deve lopmen t  and  C o n s t r u c t i o n  R e p o r t  w h i c h  have 

been  p a s s e d  t h r o u g h  r e v i e w  c y c l e s .  I t  was d e t e r m i n e d  t h a t  EG&G I d a h o  w i l l  

p a r t i c i p a t e  i n  t h e  r e v i s i o n s  o f  t h e s e  r e p o r t s .  M e a n w h i l e ,  I C F  w i l l  w o r k  on 

t h e  F i n a n c i a l  and  I n s t i t u t i o n a l  r e p o r t  w h i c h  i s  t h e i r  p r i m a r y  a r e a  o f  

e x p e r t i  s e .  

I C F ' s  Annua l  R e p o r t  was r e c e i v e d  on O c t o b e r  13,  1981 .  The f i v e  

economic  a n a l y s e s ,  w h i c h  had  been  r e p o r t e d  e a r l i e r ,  w e r e  u p d a t e d  f o r  

c u r r e n t  economic  c o n d i t i o n s  and  t w o  more p r o j e c t s  were  added.  The d a t a  was 

p r e s e n t e d  a s  a p a p e r  a t  t h e  9 t h  E n e r g y  T e c h n o l o g y  C o n f e r s n c e  and  E x p o s i t i o n  

o n  F e b r u a r y  18, 1982 .  

GRC S p e c i a l  S e s s i o n  

The s p e c i a l  s e s s i o n  on t h e  DOE-sponsored D i r e c t  H e a t  A p p l i c a t i o n  

P r o j e c t s  was h e l d  on Wednesday, O c t o b e r  25,  1 9 8 1  a t  t h e  GRC Annua l  M e e t i n g  

i n  H o u s t o n ,  Texas .  The s e s s i o n  was c h a i r e d  by F r a n k  W .  C h i l d s ,  EG&G I d a h o ,  

I n c .  D r .  James C .  B r e s e e ,  A c t i n g  D i r e c t o r ,  DOE/DGHT, gave  t h e  o p e n i n g  

P rog ram O v e r v i e w .  

p r e s e n t a t i o n s  e a c h :  

C o n s i d e r a t i o n s .  PON p r o j e c t s  p r e s e n t e d  w e r e :  C i t y  o f  K l a m a t h  F a l l s ,  

Oregon ;  B o i s e ,  I d a h o ;  S u s a n v i l l e ,  C a l i f o r n i a ;  Pagosa S p r i n g s ,  C o l o r a d o ;  

Moana, (Reno)  Nevada; and T-H-S H o s p i t a l  i n  M a r l i n ,  T e x a s .  A s t a t u s  r e p o r t  

on a l l  a c t i v e  PON p r o j e c t s  was a v a i l a b l e ,  and a h a n d o u t  was d i s t r i b u t e d  

The s e s s i o n  was d i v i d e d  i n t o  t w o  p a r t s  o f  s i x  

( a )  Systems D e s i g n  and  O p e r a t i o n ,  a n d  (b)  N o n t e c h n i c a l  
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w h i c h  l i s t e d  i n f o r m a t i o n  s o u r c e s  f o r  t h e  PON and o t h e r  d i r e c t - u s e  

g e o t h e r m a l  p r o j e c t s .  

IDHA M e e t i n g s  

A p r e s e n t a t i o n  c o v e r i n g  t e n  PON p r o j e c t s  was g i v e n  a t  t h e  

I n t e r n a t i o n a l  D i s t r i c t  H e a t i n g  A s s o c i a t i o n ' s  Annua l  C o n f e r e n c e  on J u n e  14 ,  

1982 .  F .  W .  C h i l d s ,  EG&G I d a h o ,  I n c . ,  and  George S .  Budney,  R o c k w e l l  

E n e r g y  T e c h n o l o g y  E n g i n e e r i n g  C e n t e r  (ETEC), each  p r e s e n t e d  f i v e  o f  DOE'S 

PON p r o j e c t s .  The l a t t e r  a r e  a d m i n i s t e r e d  by t h e  DOE San F r a n c i s c o  

O p e r a t i o n s  O f f i c e .  On September 28 ,  ETEC gave t h e  t o t a l  p r e s e n t a t i o n  t o  

t h e  W e s t e r n  S e c t i o n  o f  IDHA i n  S e a t t l e ,  W a s h i n g t o n .  

ASHRAE Annua l  M e e t i n g  

The PON p r o j e c t  p r e s e n t a t i o n s  f o r  Pagosa S p r i n g s  ( C o l o r a d o ) ,  U t a h  

Roses (Sandy ,  U t a h )  and  Haakon S c h o o l  ( P h i l i p ,  SD) w e r e  t h e  c o m p l e t e  agenda 

f o r  Symposium T0-82-84, G e o t h e r m a l  H e a t i n g  Systems O p e r a t i n g  E x p e r i e n c e s .  

Each o f  t h e s e  p r o j e c t s  a r e  a d m i n i s t e r e d  b y  DOE-ID. The symposium was h e l d  

on J u n e  27 ,  1982. 

The G e o t h e r m a l  D i s t r i c t  H e a t i n g  B l u e  R i b b o n  Pane l  me t  i n  c o n j u n c t i o n  

w i t h  t h e  ASHRAE m e e t i n g s .  The p r i n c i p a l  o u t p u t s  f r o m  t h e  p a n e l  w e r e :  a 

r e p o r t  on European  e n e r g y  m e t e r i n g  and  b i l l i n g  p r a c t i c e s  i n  d i s t r i c t  

h e a t i n g ,  a r e p o r t  on d i s t r i c t  h e a t i n g  t e c h n i c a l / e c o n o m i c  r e l a t i o n s h i p s  a n d  

i n p u t  t o  t h e  s t a n d a r d  o u t l i n e  f o r  t h e  PON f i n a l  r e p o r t s .  

PON Proa ram Review 

EG&G I d a h o  c o o r d i n a t e d  and  r e v i e w e d  n i n e  PON p r o j e c t  s t a t u s  p a p e r s  f o r  

t h e  PON r e v i e w  h o s t e d  by DOE/NV i n  Las  Vegas on A u g u s t  5 and  6 ,  1982 .  EG&G 

I d a h o ,  DOE-ID and t w o  r e p r e s e n t a t i v e s  f r o m  e a c h  a c t i v e  D O E - I D  a d m i n i s t e r e d  

p r o j e c t  p a r t i c i p a t e d  i n  t h e  r e v i e w .  
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ASTM A c t i v i t i e s  - 

M r .  C h i l d s ,  EG&G I d a h o .  I n c . ,  s e r v e d  as c h a i r m a n  o f  t h e  U t i l i z a t i o n  

Subcommi t tee  ( E 4 5 . 2 0 )  o f  t h e  ASTM Geo the rma l  Resources  and Energy  Commi t tee  

( E 4 5 ) .  The c o m m i t t e e  and i t s  subcommi t tee  met  s e m i a n n u a l l y  and a r e  i n  t h e  

p r o c e s s  o f  d e v e l o p i n g  ASTM s t a n d a r d s  f o r  t h e  g e o t h e r m a l  i n d u s t r y .  
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