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PREFACE

The c o n t i n u in g  e f f o r t s  o f  t h e  seven Rocky Mountain Basin and Range 

Commerc ia l iza t ion  teams in a r e a s  o f  p u b l i c  o u t r e a c h ,  c r e a t i v e  t e c h n i c a l  

a p p l i c a t i o n s ,  i n n o v a t iv e  i n s t i t u t i o n a l  a r r a n g e m e n ts ,  and p o s i t i v e  encourage

ment in t h e  use of  geothermal  energy  i s  c o n t r i b u t i n g  t o  t h e  awareness  and 

development  of  t h i s  v a lu a b l e  a l t e r n a t i v e  ene rgy s ou rc e .  Th is  document 

d e s c r i b e s  and a t t e s t s  t o  t h e  accomplishments  and f i n d i n g s  o f  t h e s e  seven 

c o m m e rc i a l i za t io n  teams du r in g  th e  l a s t  h a l f  o f  Ca lendar  y e a r  1980.
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SUMMARY OF DEPARTMENT OF ENERGY STATE GEOTHERMAL 

COMMERCIALIZATION PROJECT IN THE ROCKY MOUNTAIN BASIN 

AND RANGE REGION

1.0  INTRODUCTION

This  r e p o r t  c h a p t e r  c o n t a i n s  t h r e e  s e c t i o n s  t h a t  d e s c r i b e  t h e  a c t i v i 

t i e s  and f i n d i n g s  o f  t h e  seven s t a t e  c o m m e rc i a l i z a t io n  teams p a r t i c i p a t i n g  

in t h e  Rocky Mountain Basin and Range c o m m e rc i a l i z a t io n  program. The p e r io d  

covered  i s  J u l y  th rough  December, 1980. S e c t io n  1.0  p r o v id e s  background 

i n f o r m a t io n ,  d i s c u s s e s  program o b j e c t i v e s  and th e  t e c h n i c a l  approach  t h a t  

i s  used,  and d e s c r i b e s  t h e  b e n e f i t s  o f  t h e  program. The summary o f  f i n d i n g s  

i s  found in S e c t io n  2 .0 .  P r o s p e c t  i d e n t i f i c a t i o n ,  a r e a  development  p l a n s ,  

s i t e  s p e c i f i c  development  a n a l y s e s ,  t im e-phased  p r o j e c t  p l a n s ,  t h e  a g g re 

ga te d  p r o s p e c t i v e  geothermal  energy  use ,  and i n s t i t u t i o n a l  a n a ly s e s  a re  

d i s c u s s e d .  S e c t ion  3 .0  co v e rs  p u b l i c  o u t r e a c h  a c t i v i t i e s  and summarizes 

f i n d i n g s  and recommendations.

Unless  i n d i c a t e d  o t h e r w i s e ,  t h e  in fo rm a t io n  p r e s e n t e d  in t h i s  summary 

o r i g i n a t e s  w i th  the  S t a t e  Com m erc ia l iza t ion  Team r e p o r t s  t h a t  make up sub

sequen t  c h a p t e r s  o f  t h e  r e p o r t .  Those l a t e r  c h a p t e r s  d e s c r i b e  in s i m i l a r  

format  t h e  c o m m e rc i a l i z a t io n  a c t i v i t i e s  c a r r i e d  ou t  by th e  r e s p e c t i v e  s t a t e  

teams.
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1.1 Background

The Rocky Mountain Basin and Range Regional Hydrothermal  Commercial i 

z a t i o n  P r o j e c t  was I n i t i a t e d  In 1977 t o  s t i m u l a t e  geothermal  com m erc ia l i za 

t i o n  th roughou t  t h e  r e g i o n .  This  program I s  a c o o p e r a t i v e  e f f o r t  Invo lv ing  

th e  U. S. Department o f  Energy (DOE) and seven s t a t e s  In t h e  Rocky Mountain 

reg ion .  The Department  of  Energy Is  c o o p e r a t i n g  w i th  o t h e r  groups o f  s t a t e s  

and loca l  governments  t h roughou t  the  co u n t ry  In s i m i l a r  geothermal  commer

c i a l i z a t i o n  programs to  ensu re  t h a t  t h e  program e lem en ts  r e f l e c t  s t a t e  and 

loca l  as  wel l  as  n a t i o n a l  g o a l s .

DOE has p rov id ed  s u ppo r t  f o r  s t a t e  geothermal  programs th rough  co o p e r 

a t i v e  agreements  w i th  s t a t e  a genc ie s  t h a t  were s e l e c t e d  by th e  r e s p e c t i v e  

gove rno r s '  o f f i c e s .  The c o o p e r a t i v e  agreements  s u p p o r t  a c t i v i t i e s  In p l a n 

n ing ,  a n a l y s i s ,  and m arke t ing  o f  geothermal  energy  and t e c h n i c a l  a s s i s t a n c e  

t o  p r o s p e c t i v e  u s e r s  and d e v e lo p e r s .  The s t a t e  c o m m e rc i a l i z a t io n  program 

I s  c l o s e l y  I n t e r t w i n e d  w i th  t h e  DDE-sponsored s t a t e - c o u p l e d  geothermal  

r e s o u rc e  a s sessmen t  programs,  which p rov ide  I n v e n t o r i e s  and r e s e r v o i r  d a t a  

about  the  geothermal  r e s o u r c e  a r e a s  In each s t a t e .  C o o rd ina t ion  of  t h e s e  

two c l o s e l y - r e l a t e d  programs o f  r e s o u r c e  a s se s sm en t  and c o m m e rc i a l i za t io n  

he lp s  a s s u r e  t h a t  t h e s e  e f f o r t s  a re  a l l  d i r e c t e d  toward th e  s i n g l e  goal  of  

s t i m u l a t i n g  the  uses  o f  geothermal  energy .  Now t h a t  t h e  s t a t e  com m erc ia l i 

z a t i o n  programs a r e  w e l l - e s t a b l i s h e d ,  s t a t e  and lo c a l  governments  have the  

e x p e r t i s e  a v a i l a b l e  to  c o n t in u e  programs t h a t  p rov ide  bo th  t e c h n i c a l  I n f o r 

mation and a s s i s t a n c e  t o  p r o s p e c t i v e  d e v e lo p e r s  and u s e r s .
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The Idaho O pe ra t io n s  O f f i c e  of  t h e  Department  of  Energy (DOE-ID) has 

c o o p e r a t i v e  agreements  wi th  seven Rocky Mountain Basin and Range s t a t e s  

(C o lo rado ,  Montana, New Mexico,  North Dakota,  South Dakota ,  Utah,  and 

Wyoming) t o  conduct  s t a t e  geothermal  c o m m e rc i a l i z a t io n  programs.  These 

seven s t a t e s  p rov ide  a p o r t i o n  o f  t h e  fund ing  and t h u s  sha re  t h e  c o s t  of  

t h i s  program wi th  the  Department  o f  Energy.

The s t a t e s  a r e  a s s i s t e d  in  t h e i r  e f f o r t s  by a d d i t i o n a l  c o n t r a c t o r s  who 

p ro v id e  t e c h n i c a l  sup p o r t :  The U n i v e r s i t y  o f  Utah Research I n s t i t u t e  (UURI)

p r o v id e s  r e s o u r c e  as se s sm en t  a s s i s t a n c e ;  t h e  New Mexico Energy I n s t i t u t e  

(NMEI) p r o v id e s  p r e l i m i n a r y  economic a n a l y s e s ;  and EG&G Idaho,  Inc .  (EG&G) 

p r o v id e s  p r e l i m i n a r y  e n g in e e r i n g  a s s i s t a n c e ,  c o o r d i n a t i o n  w i th  o t h e r  DOE 

programs,  and o t h e r  s u ppo r t  s e r v i c e s .

During t h i s  r e p o r t i n g  p e r i o d ,  t h e  c o o r d i n a t i o n  o f  t h e  s t a t e  team 

e f f o r t s  was t u r n e d  over  t o  EG&G Idaho ,  I n c .  A new emphasis  has  been p laced  

on t h e s e  e f f o r t s .  Rather  than  d i r e c t i n g  t h e i r  e f f o r t s  toward a c h ie v in g  

l o n g - r a n g e  p l a n s ,  the  S t a t e  teams have been s o l i c i t e d  as  t o  which e f f o r t s  

would be t h e  most p r o d u c t i v e .  As a r e s u l t ,  a v a r i a t i o n  w i l l  be seen in t h e  

accompli shments  o f  the  v a r i o u s  teams.  In s t a t e s  where geothe rmal  ene rgy use 

i s  no t  l a r g e ,  t h e  emphasis remains  on l o n g - r a n g e  p l a n n i n g .  In o t h e r  s t a t e s  

where geothermal  r e s o u r c e s  a r e  more pronounced and more a v a i l a b l e  f o r  imme

d i a t e  use ,  t h e  emphasis  o f  t h e  teams has s h i f t e d  toward o u t r e a c h  in o r d e r  

t o  a l low  i n t e r e s t e d  p a r t i e s  a c c e s s  t o  d a t a  and in fo r m a t io n  t h a t  i s  o f  more 

immediate use .
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In o r d e r  t o  a s s i s t  in t h i s  l a t t e r  e f f o r t ,  t e c h n i c a l  in fo r m a t io n  and 

t e c h n i c a l  a s s i s t a n c e ,  which p r e v i o u s l y  had been hand led more o r  l e s s  inde 

p e n d e n t ly  by t h e  r e g io n a l  t e c h n i c a l  a s s i s t a n c e  c e n t e r ,  EG&G Idaho,  I n c . ,  has 

been c o o r d i n a t i n g  more c l o s e l y  wi th  t h e  s t a t e  teams.  R e q u e s te r s  of  i n f o r 

mation and a s s i s t a n c e  a r e  r e f e r r e d  back  to  t h e  s t a t e  teams f o r  i n i t i a l  

a s s i s t a n c e .  Only when the  s t a t e  teams f i n d  t h e i r  r e s o u r c e s  l i m i t e d  a r e  

r e q u e s t s  forwarded to  EG&G Idaho.  Th i s  r e s u l t s  in c l o s e r  c o o r d i n a t i o n  

between th e  s t a t e  teams and th e  t e c h n i c a l  a s s i s t a n c e  c e n t e r .  As a r e s u l t ,  

t h e  s t a t e  teams have become more invo lved  g e n e r a l l y  in d i r e c t  o u t e r e a c h  

a c t i v i t i e s ,  t h u s  reduc ing  r e q u e s t s  t o  EG&G Idaho.  Conve rse ly ,  the  number 

o f  r e q u e s t s  t o  t h e  t e c h n i c a l  a s s i s t a n c e  c e n t e r  has been reduced  markedly 

from i t s  r a p i d  growth;  however,  the  n a t u r e  o f  t h e  r e q u e s t s  has r e q u i r e d  more 

e x t e n s i v e  involvement  by EG&G e n g in e e r i n g  s t a f f .  Th i s  a rrangement  seems to  

more e f f e c t i v e l y  i n v o lv e  bo th  t h e  s t a t e  team and t e c h n i c a l  a s s i s t a n c e  c e n t e r  

e x p e r t i s e  in s t i m u l a t i n g  i n t e r e s t  in geothermal  energy  use .

1.2  O b j e c t i v e s

Severa l  major  o b j e c t i v e s  a r e  i d e n t i f i e d  as  means t o  e f f e c t  t h e  goal  o f  

i n c r e a s e d  geothermal  c o m m e rc i a l i z a t io n  th rough  th e  a c t i v i t i e s  o f  t h e  s t a t e  

c o m m e rc i a l i z a t io n  program. They i n c l u d e :

0 Match geothermal  s i t e s  w i th  p o t e n t i a l  m arke ts  t o  i d e n t i f y  and rank  

" t a r g e t s  o f  o p p o r tu n i ty "  where s t a t e  c o m m e rc i a l i z a t io n  e f f o r t s  

w i l l  be c o n c e n t r a t e d .
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0 I d e n t i f y  and d e s c r i b e  t h e  a c t i o n s  needed by both p r i v a t e  and

p u b l i c  p a r t i c i p a n t s  f o r  geo thermal  c o m m e r c i a l i z a t i o n .

0 S t im u la t e  i n t e r e s t  and c o o p e r a t i v e  a c t i o n  among p a r t i c i p a n t s  in 

geothermal  c o m m e r c i a l i z a t i o n .

0 S t i m u l a t e  development  of  geothermal  r e s o u r c e s  in t h e  p r i v a t e

s e c t o r  by p r o v id in g  t e c h n i c a l  i n f o r m a t i o n ,  i n c l u d in g  pe rm i t  

r eq u i r e m e n ts  and f i n a n c i a l ,  economic,  e n g i n e e r i n g ,  and r e s o u r c e  

i n f o r m a t i o n .

0 Help s t i m u l a t e  economic deve lopment  th rough  i d e n t i f i c a t i o n  of

geothermal  energy  p o t e n t i a l  f o r  i n d u s t r i a l  and u t i l i t y  use and 

c o o r d i n a t i o n  wi th  s t a t e  economic deve lopment  a g e n c i e s .

0 I d e n t i f y  t h e  c o n s t r a i n t s  t o  geothermal  c o m m e r c i a l i z a t i o n ,  and

recommend ways t o  a l l e v i a t e  them where a p p r o p r i a t e .

1 .3  Techn ica l  Approach

The t e c h n i c a l  approach o f  t h e  S t a t e  Com m erc ia l iza t ion  P r o j e c t s  has been 

to  use e x i s t i n g  i n fo rm a t io n  and d a t a  from a v a i l a b l e  s o u rc e s  whenever  p o s s i b l e .  

I n t e r v i e w s  and d i s c u s s i o n s  w i th  a v a r i e t y  o f  s t a t e  and lo c a l  p a r t i c i p a n t s  

c o n t r i b u t e  d a t a ,  d i r e c t i o n ,  and i d e a s .  Both q u a n t i t a t i v e  and q u a l i t a t i v e  

a n a ly s e s  a r e  performed as  n e c e s s a r y .  Within t h e s e  p a ra m e te r s  and t h e  o b j e c 

t i v e s  ■indicated in S e c t io n  1 .2 ,  a number o f  s p e c i f i c  t a s k s  were d e f i n e d  and
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performed.  Although th e  s p e c i f i c  t a s k s  va ry  In scope and d e t a i l ,  a l l  t h e  

s t a t e s  i n c o r p o r a t e d  ten  t a s k s  i n t o  t h e i r  c o n t r a c t s  w i th  DOE. The n a t u r e  of  

each t a s k  i s  l i s t e d  below; p r o g r e s s  on each w i l l  be found in the  r e s p e c t i v e  

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

1 .3 .1  Out reach

Out reach  programs a re  conduc ted  by each s t a t e  t o  promote t h e  use of  

geothermal  ene rgy  by i n d u s t r y ,  u t i l i t i e s ,  p r i v a t e  c i t i z e n s ,  b u s i n e s s ,  a g r i 

c u l t u r e ,  government ,  and communit ies .  A t e c h n i c a l  a s s i s t a n c e  program p r o 

v id e s  p r o s p e c t i v e  geothermal  u s e r s  and d e v e l o p e r s  w i th  i n fo r m a t io n  abou t  

a l l  a s p e c t s  o f  deve lopm ent ,  i n c l u d in g  laws and r e g u l a t o r y  p r o c e s s e s ,  p r e 

l im in a r y  economic and e n g in e e r i n g  f e a s i b i l i t y ,  and th e  geothermal  r e s o u r c e .

1 . 3 . 2  P r o s p e c t  I d e n t i f i c a t i o n

Data abou t  geothermal  r e s o u r c e s  and s i t e s  a r e  documented in o r d e r  t o  

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

c l a s s i f i c a t i o n  o f  t h e  r e s o u r c e s  as  e i t h e r  e l e c t r i c a l  power g e n e r a t i o n  o r  

d i r e c t  thermal  a p p l i c a t i o n ,  and whe the r  t h e  r e s o u r c e  i s  p roven ,  p o t e n t i a l ,  

o r  i n f e r r e d ,  on t h e  b a s i s  of  d e f i n i t i o n s  f o r  t h o s e  terms t h a t  were e s t a b l i s h e d  

in p r e v i o u s  s t u d i e s  (Meyer and Davidson,  1978) .
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1 .3 .3  Energy and Economic Analyses

Energy consumption and economic d a t a  a r e  c o l l e c t e d  and a na lyzed  to  

p rov ide  a b a s i s  f o r  c a l c u l a t i n g  c u r r e n t  and f u t u r e  ene rgy demand. Th is  in 

t u r n  i s  used to  e s t i m a t e  t h e  marke t  demand f o r  geothermal  ene rgy .  Energy 

consumption i s  d e s c r i b e d  o r  e s t i m a t e d  by type  o f  use and by commerc ial ,  

r e s i d e n t i a l ,  and i n d u s t r i a l  s e c t o r s .  I n d u s t r i a l  u s e r s  a r e  d e s c r i b e d  by 

f o u r - d i g i t  s t a n d a r d  i n d u s t r i a l  c l a s s i f i c a t i o n  (SIC) codes .

1 . 3 . 4  Area Development P lans  (ADPs)

This  t a s k  p r o v id e s  an a s se s sm e n t  o f  t h e  p o s s i b l e  geothermal  supp ly  and 

demand over  t im e .  I t  co v e rs  a b road  a r e a ,  e i t h e r  a county  o r  s e v e ra l  

c o u n t i e s  in most c a s e s ,  and i n c l u d e s  t h e  known r e s o u r c e  s i t e s  and th e  

i d e n t i f i e d  p r o s p e c t i v e  energy u s e r s  w i t h i n  t h a t  a r e a .  I t  i s  a sou rce  of  

energy  and economic d a t a  f o r  t h e  New Mexico Energy I n s t i t u t e  a n a l y s e s  as  

w e l l .  The Area Development P la ns  g e n e r a t e  t h e  t a r g e t s  f o r  t h e  S i t e  S p e c i f i c  

Development A na lyses .

1 . 3 . 5  S i t e - S p e c i f i c  Development Analyses  (SSDAs)

Using t a r g e t s  i d e n t i f i e d  by ADPs o r  o t h e r  s e l e c t i o n  p r o c e s s e s ,  t h e  

S i t e - S p e c i f i c  Development Ana lyses  a r e  w r i t t e n  as  t o o l s  f o r  m arke t ing  geo

thermal  energy .  They i d e n t i f y  s p e c i f i c  a p p l i c a t i o n s  o f  t h e  ene rgy f o r  

b u s i n e s s ,  i n d u s t r y ,  government ,  and r e s i d e n t i a l  s e c t o r s .  Analyses  a r e  p r e 

pa red  f o r  major  geothermal  r e s o u r c e  p r o s p e c t s  and us es  o r  u s e r s .  They
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i n c lu d e  exa mina t ion  o f  a v a r i e t y  o f  i s s u e s ,  i n c l u d i n g  t h e  t e c h n o l o g i c a l ,  

economic,  e n v i r o n m e n ta l ,  i n s t i t u t i o n a l ,  d e v e lo p m en ta l ,  and use c o n s i d e r a t i o n s .  

Communication wi th  t h e  p r o s p e c t i v e  u s e r s  and d e v e l o p e r s  i s  e s t a b l i s h e d  and 

m a in ta in e d  to  a s s u r e  r e a l i s m  and im plem en ta t ion .

1 . 3 . 6  Time-Phased C o m m erc ia l iza t ion  P r o j e c t  Plan (TPPPs)

I f  a d d i t i o n a l  d e t a i l e d  p l ann ing  i s  r e q u i r e d  beyond t h e  SSDA document , 

d e t a i l e d  p r o j e c t  management p l a n s  showing s p e c i f i c  a c t i v i t i e s  and d e a d l i n e s  

a r e  p r e p a r e d .  These p l a n s  a r e  completed f o r  a l i m i t e d  number o f  s i t e s  t h a t  

a r e  in advanced s t a g e s  o f  deve lopment  o r  c o m m e r c i a l i z a t i o n .  They r evea l  

a c t i o n s  by bo th  p r i v a t e  and government s e c t o r s  needed t o  a c h ie v e  commercial 

o p e r a t i o n ,  and they  s t i m u l a t e  c o o p e r a t i v e  i n t e r a c t i o n s  t o  accompl i sh the  

p r o j e c t  m i l e s t o n e s .  S t e p - b y - s t e p  p ro ce d u re s  a r e  d e s c r i b e d  and shown on a 

t i m e - l i n e  c h a r t .  D i r e c t  communication between t h e  geothe rmal  d e v e lo p e r  and 

th e  governmental  e n t i t i e s  i s  r e q u i r e d  and produced d u r in g  th e  p r o c e s s .

1 . 3 . 7  I n s t i t u t i o n a l  Ana lyses  and Handbooks

The l o c a l ,  s t a t e ,  and f e d e r a l  r e g u l a t o r y  systems and p r a c t i c e s  f o r  

geothermal  a c t i v i t y  a r e  documented and ana lyzed  t o  u n d e r s t a n d  t h e  e f f e c t s  

on t h e  r a t e  of  c o m m e rc i a l i z a t io n
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1 . 3 . 8  S t a t e  and Regional A g g re ga t ions  o f  Development P lans

The geothermal  p r o s p e c t s  i n c lu d e d  In a l l  t h r e e  t y p e s  o f  p l a n s  a r e  

ag g re g a te d  to  o b t a i n  e s t i m a t e s  o f  t h e  amount o f  geothermal  energy  t h a t  can 

be deve loped and used between now and th e  y e a r  2020.

1 .3 .9  I d e n t i f i c a t i o n  o f  C o n s t r a i n t s  and Recommended A c t ions

T e c h n o lo g i c a l ,  e n v i r o n m e n ta l ,  economic,  and i n s t i t u t i o n a l  c o n s t r a i n t s  

t h a t  might  d e la y  o r  p r e c lu d e  t h e  development  o f  geo thermal  energy  a r e  

examined. P o s s i b l e  s o l u t i o n s  a r e  e v a l u a t e d ,  l e a d i n g  t o  recommendat ions f o r  

a c t i o n ,  t o  be taken  by l o c a l ,  s t a t e ,  and f e d e r a l  governments  and by t h e  

p r i v a t e  s e c t o r .

1 .3 .1 0  Market ing

As t h i s  c o m m e rc i a l i z a t io n  program p r o g r e s s e s ,  t h e  emphasi s  i s  changing 

from a p l ann ing  a c t i v i t y  t o  o u t r e a c h  and f i n a l l y  t o  m ark e t in g  geothermal  

energy  w i t h in  t h e  s t a t e s .

1 .4  B e n e f i t s

The b e n e f i t s  t o  be ga ined  from geothermal  c o m m e r c i a l i z a t i o n  p r o j e c t s  

a r e  numerous. The u l t i m a t e  goal i s  t h e  r ep la ce m e n t  o f  energy  from f o s s i l  

f u e l s  w i th  energy from untapped  dom es t ic  r e s o u r c e s .  Conserving  n a t u r a l  gas
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and o t h e r  f o s s i l  f u e l s  can e i t h e r  d i r e c t l y  o r  i n d i r e c t l y  e f f e c t  t h a t  g o a l .

The va lue  of  t h e  co n v e n t io n a l  energy  saved ,  l e s s  t h e  t o t a l  p r o j e c t  c o s t s  to  

put  geothermal  ene rgy on l i n e ,  g iv e s  a c o n s e r v a t i v e  e s t i m a t e  of  b e n e f i t s .  

However, when funds a r e  sp e n t  w i t h in  t h i s  c o u n t r y  r a t h e r  than  be ing  e x p o r t e d ,  

they have a m u l t i p l i e r  e f f e c t  t h a t  shou ld  be c o n s id e r e d .  Taxes p a id  by th e  

d e v e lo p e r  or  u s e r  a r e  an a d d i t i o n a l  b e n e f i t  t o  t h e  governments .

For n a t i o n a l  p l a n n i n g ,  programming,  and budge t ing  p u r p o se s ,  t h e  i n f o r 

mation produced by S t a t e  C om m erc ia l iza t ion  P r o j e c t s  i s  e s s e n t i a l .  The p r o 

j e c t s  p rov ide  r e a l i s t i c  a s se s s m e n t s  o f  how much geothermal  energy  can and 

i s  l i k e l y  t o  be produced w i t h in  a s p e c i f i c  t ime  frame and by what  consuming 

s e c t o r s .  From t h i s  i n f o r m a t i o n ,  p u b l i c  and p r i v a t e  e x p e n d i t u r e s  cong ruen t  

wi th  t h e  amount of  ene rgy can be a p p r o p r i a t e l y  a l l o c a t e d  to  s t i m u l a t e  

geothermal  p r o d u c t io n  and use .

I n d i r e c t  b e n e f i t s  i n c lu d e  lo c a l  v a lu e s  such as  lower fue l  b i l l s  f o r  

u s e r s  and economic development  s t i m u l a t e d  by t h e  lower c o s t  o f  ene rgy .  

Fur the rmore ,  t h e  a s s u r a n c e  t h a t  a supply  o f  energy  w i l l  be a v a i l a b l e  a t  a 

c o m p a r a t iv e ly  s t a b l e  p r i c e  can he lp  both t h e  p r i v a t e  and p u b l i c  s e c t o r s  t o  

plan f o r  t h e i r  f u t u r e s .

During t h i s  r e p o r t  p e r i o d ,  t h e  a c t i o n s  o f  t h e s e  S t a t e  Geothermal  Com

m e r c i a l i z a t i o n  Teams and v a r i o u s  p u b l i c  and p r i v a t e  r e s o u r c e s  have h e ig h te n e d  

th e  awareness  o f  o f f i c i a l s  and r e s i d e n t s ,  and have s t i m u l a t e d  many p r o j e c t s  

t h a t  may have a s i g n i f i c a n t  e f f e c t  on th e  ene rgy uses  w i t h in  t h e  r e g i o n .
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2 .0  SUMMARY OF ACCOMPLISHMENTS

I d e n t i f i c a t i o n  and s t i m u l a t i o n  of  geothermal  c o m m e r c i a l i z a t i o n  p r o j e c t s  

r e q u i r e s  the  s y n t h e s i s  o f  t h r e e  e le m e n t s .  The geothermal  r e s o u r c e  must be 

o f  a s u i t a b l e  q u a l i t y  and magn itude .  A u s e r  must be a v a i l a b l e  who i s  e i t h e r  

a l r e a d y  lo c a t e d  a t  t h e  r e s o u r c e  s i t e  o r  w i l l i n g  to  l o c a t e  a t  o r  nea r  i t .

The s i t e  i t s e l f ,  i n c l u d in g  i n s t i t u t i o n a l ,  economic,  demographic ,  e n v i r o n 

m en ta l ,  and o t h e r  f a c e t s ,  must be s u i t a b l e  f o r  t h e  proposed  use .  The t a s k s  

accomplished by t h e  s t a t e s  were d i r e c t e d  toward f i r s t  r e v e a l i n g  t h e  oppor

t u n i t i e s  t o  e f f e c t  such th re e -w a y  matches and then a c t i v e l y  p a r t i c i p a t i n g  

in implementaion.

2 .1  Resource I d e n t i f i c a t i o n

The i d e n t i f i c a t i o n  and c a t e g o r i z a t i o n  o f  geo thermal  r e s o u r c e  p r o s p e c t s  

i s  a c o n t in u in g  p ro c e s s  in  each s t a t e .  The most c u r r e n t  i n fo r m a t io n  

r e g a r d in g  the  number o f  p r o s p e c t s  in  the  seven s t a t e s  i s  summarized in 

Table  1-1 .  Th is  i n d i c a t e s  t h a t  t h e r e  a r e  p r e s e n t l y  a t o t a l  of  19 geothermal  

s i t e s  in the  r eg ion  t h a t  have e l e c t r i c a l  power g e n e r a t i o n  p o t e n t i a l .  Two 

of  t h e s e  s i t e s  have been c l a s s i f i e d  as  proven ,  f i v e  as  p o t e n t i a l ,  and twelve  

as i n f e r r e d .  These numbers w i l l  c o n t i n u e  t o  change a s  e x p l o r a t i o n  and 

r e s e r v o i r  c o n f i r m a t io n  c o n t i n u e s .  On th e  b a s i s  o f  e x p l o r a t i o n  r e s u l t s ,  some 

a r e a s  a r e  added and o t h e r s  a r e  r e c l a s s i f i e d  i n t o  a n o t h e r  c a t e g o r y .  In some 

s t a t e s ,  l i t t l e  i n t e r e s t  has been e x p re s s e d  in e l e c t r i c a l  power g e n e r a t i o n ,
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TABLE 1-1 .  NUMBER OF GEOTHERMAL RESOURCE SITES

I

f\>

S t a t e Proven P o t e n t i a l I n f e r r e d T o ta l Proven P o t e n t i a l I n f e r r e d Tota l
Grand
T o ta l

Colorado® 0 0 2 2 1 12 49 62 64

Montana 0 0 0 0 4 7 60 71 71

New Mexico 1 4 10 15 8 12 12 32 47

North Dakota^ 0 0 0 0 0 71 0 71 71

South Dakota^ 0 0 0 0 17 18 NA 35 35

Utah 1 1 0 2 6 8 35 49 51

Wyomi ng 0 0 0 0 5 7 2 14 14

T o t a l s 2 5 12 19 41 135 158 334 353

a .  Th is  i n c l u d e s  o n l y  t h o s e  s i t e s  t h a t  have been i n v e n t o r i e d  by t h e  Colorado  G e o log ic a l  Survey .

b.  The Madison, Dako ta ,  Fox H i l l s ,  Hell  Creek ,  and o t h e r  l e s s  e x t e n s i v e  a q u i f e r s  a r e  c u r r e n t l y  b e in g  
surveyed f o r  geo the rmal  p o t e n t i a l ,  and th e  l i s t  i s  c o n t i n u o u s l y  be ing  r e v i s e d .

c .  The Madison Format ion  in  t h e  w es te rn  p a r t  of  South Dakota o f f e r s  geo thermal  p o t e n t i a l ;  t h i s  r e f e r s  t o  
t h o s e  s i t e s  where towns a r e  l o c a t e d .



bu t  f e d e r a l  l e a s e  a p p l i c a t i o n s  have been su b m i t t e d .  As Table  1-2 shows, as 

of  Oc tobe r  1977, some 1402 f e d e r a l  geothermal  l e a s e  a p p l i c a t i o n s  had been 

su b m i t t e d .  By 1979, only 1,058 f e d e r a l  l e a s e s  had been i s s u e d .  The l e a s e  

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

r e s o u r c e s .  In any c a s e ,  d e t a i l e d  i n v e s t i g a t i o n s  of  l e a s i n g  a c t i v i t y  have 

i n d i c a t e d  t h a t  t h e  major p a r t  o f  t h a t  a c t i v i t y  i s  d i r e c t e d  toward t h e  i d e n 

t i f i c a t i o n  o f  s i t e s  f o r  power g e n e r a t i o n .  Too few l e a s e s  have been i s s u e d

and too  few s i t e s  have been e x p lo r e d  t o  c o n j e c t u r e  how many s i t e s  w i l l  

u l t i m a t e l y  prove to  be s u i t a b l e  f o r  e l e c t r i c a l  power.

There a r e  many l o c a t i o n s  where geothermal  r e s o u r c e s  a r e  a v a l u a b l e

source  o f  energy  f o r  space and w a te r  h e a t i n g  and f o r  commerc ial ,  a g r i c u l 

t u r a l ,  and i n d u s t r i a l  u s e s .  Table  1-1 shows t h a t  as  many as  272 s i t e s  a re  

s u i t a b l e  f o r  t h e s e  u s e s ,  no t  c o u n t in g  th e  l a r g e  bu t  unde f ine d  Dakota and 

Madison a q u i f e r s  t h a t  u n d e r l i e  much o f  t h e  Nor thern  P l a i n s .

A d d i t io n a l  d e t a i l s  abou t  t h e  geothermal  r e s o u r c e  p r o s p e c t  development  

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

o f  r e s o u r c e  p r o s p e c t s  and l e a s i n g  a c t i v i t y  w i l l  be given  in f u t u r e  r e p o r t s .

2 .2  H i g h l i g h t s  o f  S t a t e  Accomplishments

In t h e  c h a p t e r s  t h a t  f o l l o w ,  each o f  t h e  s t a t e  teams has p r e s e n t e d  i t s  

a c t i v i t i e s  and accomplishments  f o r  t h i s  r e p o r t i n g  p e r i o d .  To a c c e n t u a t e
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I

TABLE 1 - 2 .  GEOTHERMAL LEASING ON PUBLIC LANDS IN THE ROCKY MOUNTAIN BASIN AND RANGE REGION

Acres Leased Number o f  Leases I s sue d Number of  
Fede ra l  Lease

A p p l i c a t i o n s ^S t a t e Federa l Total S t a t e Federa l To ta l

Colo rado 16,728 34,926 51,654 8 25 33 48

Montana - 0 - 10,687 10,687 -0 - 6 6 97

Mew Mexico 45 ,663 225,710 288,684 145 123 268 508

North Dakota^ - 0 - - 0 - -0 - - 0 - -0 - - 0 - -0 -

South Dakota^ - 0 - - 0 - -0 - -0 - -0 - -0 - - 0 -

Utah^ 234,268 459,138 693,406 238 275 513 657

Wyomi ng^ 1,150 7,448 8,598 1 4 5 92

T o t a l s 315 ,120 737,909 1 ,053,029 392 433 825 1,402

a .  N oncom peti t i ve  and c o m p e t i t i v e  Fede ra l  l e a s e s ,  as o f  Oc tobe r  1977 (B ee land ,  1978) ,  p l u s  u pda te  r e p o r t  o f  
Colorado

b.  Not y e t  a v a i l a b l e .

c .  Same v a lu e s  r e p o r t e d  in  l a s t  semiannual  r e p o r t  

SOURCES: Uses and S t a t e  Geothermal  C om m erc ia l iz a t ion  Teams.



t h e s e  accompl ishments ,  some o f  t h e  more im p o r ta n t  ach ie vem en ts  a r e  h ig h 

l i g h t e d  below. P le ase  r e f e r  t o  t h e  a p p r o p r i a t e  s t a t e  s e c t i o n  f o r  more 

d e t a i l  on t h e s e  i t ems .

2 . 2 . 1  Colorado

0 A S i t e - S p e c i f i c  Development A n a ly s i s  was comple ted f o r  t h e  Upper 

Arkansas  V a l le y  a r e a .

0 An i n s t i t u t i o n a l  problem as  t o  which s t a t e  agency has j u r i s d i c t i o n  

over  p e r m i t t i n g  ground w a te r  h e a t  pump sys tems has been i d e n t i f i e d .

2 . 2 . 2  Montana

0 A t e s t  wel l  d r i l l e d  a t  Camp Aqua proved t o  be u n s u c c e s s fu l  in 

i d e n t i f y i n g  a hot  r e s o u r c e ,  bu t  has proven a l ow - te m pera tu re  

r e s o u r c e  t h a t  may be used by an a lcoho l  p l a n t .

0 A well  a t  Bozeman Hot S p r in g s  i s  p roducing  120°F a t  1000 gpm of  

a r t e s i a n  f low.  This  a p p e a r s  t o  be t h e  second b e s t  proven r e s o u r c e  

in t h e  s t a t e .
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2 . 2 . 3  New Mexico

0 C a r r i e  Tengley H osp i ta l  beg in s  o p e r a t i o n  in  September  1980.

0 NMSO P r e s i d e n t ' s  House comple ted  in September  1980.

0 S o l a r - a s s i s t e d  geothermal  greenhouse  in Taos d e d i c a t e d  in October .

0 The S t a t e  has made $600,000 a v a i l a b l e  f o r  geothermal  d r i l l i n g  and

d e m o n s t r a t io n  p r o j e c t s .

2 . 2 . 4  North Dakota

0 S i t e - s p e c i f i c  deve lopment  p l a n s  a r e  be ing p rep a re d  f o r  the

P a t t e r s o n  Hotel  in  Bismarck,  Maryvale  Convent  in V a l ley  C i t y ,  and 

S t .  Mary 's  School in New England.

0 Ten p e r c e n t  income t a x  c r e d i t  l e g i s l a t i o n  i s  be ing d r a f t e d  by th e

s t a t e  c o m m e rc i a l i z a t i o n  team in c o n ju n c t io n  w i th  t h e  North Dakota 

L e g i s l a t i v e  Counc i l .

0 A geothermal  n e w s l e t t e r  was p u b l i s h e d  in September  1980.

0 B i l l b o a r d s  promoting geothermal  energy  were e r e c t e d  in Bismarck.
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2 . 2 . 5  South Dakota

0 The Geothermal  Energy Handbook was r e l e a s e d  in  November.

0 Geothermal Energy Day was he ld  In P i e r r e  on Oc tobe r  21 to  d e d i c a t e

th e  S t .  M ary ' s ,  P h i l i p ,  and Diamond Ring Ranch PON p r o j e c t s .

0 P h i l i p ,  S.D. i s  p r e p a r i n g  a p roposa l  in r e s p o n s e  t o  t h e  HUD/DOE

r e q u e s t  f o r  d i s t r i c t  h e a t i n g  system p r o j e c t s .

2 . 2 . 6  Utah

0 P h i l l i p s  Pe tro leum and Utah Power and Ligh t  s ig ned  a c o n t r a c t  f o r

th e  development  of  Rooseve l t  Hot S p r in g s .

0 A pump l i s t  was conduc ted  on a wel l  a t  Cove F o r t  and then  s ig ned

over  t o  Forminco, I n c .  f o r  use in an e th a n o l  p l a n t .

0 Two e x p l o r a t o r y  w e l l s  were d r i l l e d  a t  t h e  Utah S t a t e  P r i s o n .  Both

had a r t e s i a n  p r o d u c t i o n  of  180°F w a t e r .

2 . 2 . 7  Wyoming

0 A d r a f t  S i t e - S p e c i f i c  Development  A n a l y s i s  has  been comple ted.
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3 . 0  OBSERVATIONS AND CONCLUSIONS

3 .1  Out reach  Mechanisms

P u b l i c  awareness  c r e a t e d  by t h e  v a r i e d  o u t r e a c h  a c t i v i t i e s  o f  t h e  s t a t e  

teams c o n t i n u e s  t o  i n c r e a s e  f a v o r a b l y .  The use of  n e w s l e t t e r s  a p p e a r s  to  

be g e n e r a t i n g  t h e  g r e a t e s t  r e s p o n s e .  Pe rsona l  c o n t a c t s  w i th  i n d i v i d u a l s  

and groups  i s  a l s o  c o n t r i b u t i n g  s i g n i f i c a n t l y  t o  t h e  i n t e r e s t  in  and the  

deve lopment  o f  geothermal  ene rgy .

The d i s t r i b u t i o n  o f  h e a t  pump l i t e r a t u r e ,  coup led  w i th  p e r s o n a l  con

t a c t s ,  has caused a d e f i n i t e  i n c r e a s e  in  t h e  use o f  h e a t  pumps, an a r e a  of  

a p p l i c a t i o n  t h a t  i s  p romis ing  t o  become a s i g n i f i c a n t  segment  o f  geothermal  

a p p l i c a t i o n s .

An upsurge  in deve lopment  i s  ex p e c t e d  th rough  t e c h n i c a l  a s s i s t a n c e  

e f f o r t s ,  and more a c t i v i t y  o f  t h i s  kind i s  p lanned by t h e  s t a t e  teams.

S t a t e  r e s e a r c h  and deve lopm ent  programs,  s t a t e  geothermal  de m o n s t ra t io n  

programs,  and t h e  A ppro p r ia t e -T e c h n o lo g y  Small G ran ts  program a r e  c o n t i n u in g  

t o  e l i c i t  p o s i t i v e  r e s p o n s e s .  A s s i s t a n c e  be ing  p rov ide d  in  p r e p a r in g  geo

thermal  l e g i s l a t i o n  w i l l  c o n t i n u e  t o  encourage  the  use o f  geothermal  energy.

B i l l b o a r d s  promoting geothermal  energy have g e n e r a t e d  a low re s p o n s e ,  

and l i m i t e d  a p p l i c a t i o n  o f  t h i s  medium i s  e xpec ted  in  t h e  f u t u r e .
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3 .2  Conc lus ions

Con tac t s  w i th  geothermal  d e v e lo p e r s  r ev e a l  t h a t  they  a r e  in  much need 

o f  h e lp ,  i n c l u d in g  gene ra l  i n f o r m a t io n  and t e c h n i c a l  a s s i s t a n c e .  The s t a t e  

teams a re  s h i f t i n g  toward more t e c h n i c a l  a s s i s t a n c e  a c t i v i t i e s ,  and f u t u r e  

e f f o r t s  should i n c l u d e  more o f  t h i s  type  o f  o u t r e a c h .

S i g n i f i c a n t  c o n t r i b u t o r s  t o  t h e  development  o f  geothermal  energy  a re  

t he  R&D program, and th e  d e m o n s t r a t io n  program o f  New Mexico. E f f o r t s  

should be d i r e c t e d  t o  o b t a i n i n g  fund ing  t o  i n c r e a s e  t h i s  type  o f  o u t re a c h  

a c t i v i t y .

The use of  groundwater  h e a t  pumps i s  i n c r e a s i n g ,  and t h i s  a p p l i c a t i o n  

could  become a most s i g n i f i c a n t  use o f  geothermal  r e s o u r c e s .  Groundwater 

he a t  pump l i t e r a t u r e  t h a t  i s  now be ing  used i s  p rov ing  to  be ve ry  e f f e c t i v e ,  

and i t s  use should  be c o n t in u e d  on an i n c r e a s i n g  s c a l e .

Persona l  c o n t a c t s  a r e  c o n t i n u i n g  to  r eap  cop ious  r ew ards ,  and th e  need 

f o r  more i n t e r f a c e  i s  a p p a r e n t .

The s t a t e  team a c t i v i t i e s  a r e  g r a v i t a t i n g  t o  t e c h n i c a l  a s s i s t a n c e  

a c t i v i t i e s  and away from p la n n i n g .  I t  i s  expe c te d  t h a t  t h i s  shou ld  now 

produce g r e a t e r  r e s u l t s  than h e r e t o f o r e  e x p e r i e n c e d .  Th is  e f f o r t  should  be 

i n c r e a s e d ,  and t h e  s e r v i c e s  of  e s p e c i a l l y  q u a l i f i e d  geothermal  pe rsons  

should be made a v a i l a b l e  on a p e r i o d i c  b a s i s ,  say 30 to  90 days ,  t o  t h e  

s t a t e  teams to  s t r e n g t h e n  t h e i r  p o s i t i o n .
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I n t e r e s t  i s  running h ig h ,  bu t  i n a d e q u a te  l e g i s l a t i o n ,  t h e  r i s k  

a s s o c i a t e d  w i th  " f i r s t  h o l e s , "  funding  l i m i t a t i o n s ,  t h e  l a c k  o f  f i n a n c i a l  

i n c e n t i v e s ,  and th e  need f o r  t e c h n i c a l  a s s i s t a n c e  a r e  l i m i t i n g  

deve lopment .  T h e r e f o r e ,  removal o r  m i t i g a t i o n  of  t h e s e  i tems  shou ld  occur  

t o  a c c e l e r a t e  geothermal  ene rgy  development  and use .

1 -2 0



COLORADO GEOTHERMAL COMMERCIALIZATION PROJECT

Semiannual  P r o g re s s  Report  
July-December  1980

P re p a re d  by 

Richard  H. Pear l  

Colorado Geo log ica l  Survey

For t h e  U.S. Department  o f  Energy 
Idaho O p e r a t i o n s  O f f i c e  

Under C o n t r a c t  No. DE-FC07-79ID12018



NOTICE

This  r e p o r t  was p rep a re d  to  document work sponsored  by t h e  Uni ted  S t a t e s  

Government.  N e i th e r  t h e  Uni ted  S t a t e s  no r  i t s  a g e n t ,  t h e  Uni ted  S t a t e s  

Department  o f  Energy,  nor  any Federal  employee,  makes any w a r r a n t y ,  e x p re s s  

or  i m p l ie d ,  o r  assumes any l ega l  l i a b i l i t y  o r  r e s p o n s i b i l i t y  f o r  t h e  ac cu 

r a c y ,  c o m p le te n e s s ,  o r  u s e f u l n e s s  o f  any i n f o r m a t i o n ,  a p p a r a t u s ,  p r o d u c t ,  

o r  p r o c e s s  d i s c l o s e d ,  o r  r e p r e s e n t s  t h a t  i t s  use would no t  i n f r i n g e  

p r i v a t e l y  owned r i g h t s .

Reference  t o  company or  p roduc t  name does  no t  imply approva l  o r  recommenda

t i o n  o f  t h e  p ro d u c t  by t h e  Colorado Geo log ica l  Survey o r  t h e  U.S. Department  

of  Energy to  t h e  e x c lu s i o n  o f  o t h e r s  t h a t  may be s u i t a b l e .

2 - i i



CONTENTS

1.0  INTRODUCTION ...................................................................................................................... 2-1

2 .0  SPECIFIC TASK DESCRIPTIONS AND PROJECTS .......................................................  2-3

2.1  Geothermal  P r o s p e c t  I d e n t i f i c a t i o n  ........................................................  2-3

2 . 1 . 1  E l e c t r i c a l  G e n e ra t io n  .....................................................................  2-3

2 . 1 . 2  Leasing .....................................................................................................  2-9

2 .2  Area Development P la ns  .................................................................................... 2-12

2 . 2 . 1  S t a t e  Geothermal  P lann ing  Areas  .............................................. 2-12

2 . 2 . 2  S p e c i f i c  ADPs Completed o r  In P r e p a r a t i o n  ....................... 2-12

2.3  S i t e - S p e c i f i c  Development  P lans  ...............................................................  2-12

2 . 3 . 1  Candida te  Geothermal  S i t e s  and A p p l i c a t i o n s  .................. 2-12

2 . 3 . 2  S i t e - S p e c i f i c  Development  P lans  Completed o r
In P r e p a r a t i o n  ....................................................................................  2-12

2 .4  Time-Phased P r o j e c t  P lans  ............................................................................. 2-13

2 .5  S i t e  Aggrega t ion  o f  P r o s p e c t i v e  Geothermal  Use ............................  2-13

2.6  I n s t i t u t i o n a l  A n a l y s i s  .................................................................................... 2-14

2.7  P u b l i c  Outreach Program .................................................................................. 2-16

2 . 7 . 1  Outreach Mechanisms .........................................................................  2-16

2 . 7 . 2  Summary o f  C o n ta c t s  and R e s u l t s  .............................................. 2-16

2 . 7 . 3  O vera l l  P r o s p e c t u s  f o r  Fu tu re  Geothermal
Com m erc ia l iza t ion  ............................................................................. 2-18

3 .0  SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS .........................................  2-19

BIBLIOGRAPHY ..................................................................................................................................  2-20

2 - i i i



COLORADO GEOTHERMAL COMMERCIALIZATION PROJECT SEMIANNUAL 

PROGRESS REPORT. JULY-DECEMBER 1980

1.0 INTRODUCTION

I . 1 Purpose o f  P r o j e c t

The Colorado  S t a t e  Geothermal C om m erc ia l iz a t ion  p r o j e c t  e x i s t s  t o  p ro 

mote t h e  development  o f  geothermal  ene rgy  in Co lo rado .

1 .2  O b j e c t i v e s

To a s s i s t  and e d uca te  p o t e n t i a l  u s e r s  o f  geothermal  energy  th rough  th e  

use o f  deve lopment  a n a l y s i s ,  o u t r e a c h  mechanisms,  and t e c h n i c a l  a s s i s t a n c e .

1 .3  Team Members

Team members— Richa rd  H. P e a r l ,  P r o j e c t  C o o r d i n a t o r  and Frank Healy,  

g e o l o g i s t  ( t e r m i n a t e d  9 / 8 0 ) .  The f o l l o w i n g  p e r s o n s  worked on th e  p r o j e c t  

p a r t  t im e:  Ms. Becky Nelson,  s e c r e t a r y  and Mark P e r s i c h e t t i ,  d r a f t s m a n .

1-4 P r o j e c t  B e n e f i t s  t o  t h e  S t a t e  and DOE

C i t i z e n s  of  t h e  S t a t e  w i l l  become aware t h a t  t h e  geothermal  r e s o u r c e s  

of  Colorado can be put  t o  b e n e f i c i a l  u s e ,  and t h a t  t h e  i n d u s t r i a l  ba se  of
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S t a t e  w i l l  i n c r e a s e  due t o  new i n d u s t r i e s  us ing  geothermal  ene rgy .  DOE 

b e n e f i t s :  Geothermal  ene rgy use i s  i n c r e a s i n g ,  which means t h a t  energy

dependence o f  t h e  n a t i o n  i s  d e c r e a s i n g .
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2 .0  SPECIFIC DESCRIPTIONS AND PROJECTS

2.1  Geothermal  P r o s p e c t  I d e n t i f i c a t i o n

2 . 1 . 1  E l e c t r i c a l  G ene ra t ion  ( o v e r  150°C)

No s i t e s  in  Colorado have been proven y e t  f o r  e l e c t r i c a l  g e n e r a t i o n .

At one of  t h e  t h r e e  p o t e n t i a l  s i t e s ,  Poncha S p r i n g s ,  t h e  major  ene rgy com

pany "farmed ou t"  t h e i r  l e a s e  t o  a geo thermal  d i r e c t  a p p l i c a t i o n s  d e v e l o p e r ,  

Chaf fee  Geothermal .  As a r e s u l t ,  t h i s  a r e a  has been downgraded from e l e c 

t r i c a l  p o t e n t i a l  t o  d i r e c t - u s e  p o t e n t i a l  (T a b le  1) .  In T a b le s  1 th rough  4 

t h e  s i t e  numbers a r e  used t o  r e f e r  t o  F igu re  1.

TABLE 1. ELECTRICAL POWER GENERATION AREAS (>150°C) 
(All  a r e a s  c l a s s i f i e d  as  i n f e r r e d )

Si t e

H ighes t  
Measured 
S u r fa c e  

Temp. (°C)

E s t im a te d  
P robab le  

S ubsu r face  
Temp. (°C)

Es t im ated  
P robab le  

Heat  Content  
( B t u ' s  X 1015) Depth

21 Mount P r in c e t o n 84 200 0.486 ?

23 Poncha Hot Spr in gs Down graded t o  d i r e c t  a p p l i c a t i o n s

47 Cebol la  Hot Spr in gs 40 NA 0 .48 ?

TABLE 2. INFERRED DIRECT-USE THERMAL AREAS (>150°C)

S i t e

Highes t  
Measured 
Sur face  

Temp. (°C)

E s t im a te d  
P robab le  

S ubsu r fa c e  
Temp. (°C)

E s t im a te d  
Probab le  

Heat Conten t  
( B t u ' s  X 1015) Depth

01 J u n i p e r 38 50-75 0.016 ?

02 Cra ig 39 40-60 0 .0 3 3 -0 .3 4 0 ?

03 Rout t 64

2-3

125-175 0 .1 1 1 -0 .1 6 6 ?



TABLE 2. INFERRED DIRECT-USE THERMAL AREAS (>150®C) (C o n t in u e d )

S i t e

Highes t  
Measured 
S u r fa c e  

Temp. (°C)

Es t im ated  
Probab le  

Subsur face  
Temp. (°C)

Es t im a te d  
Proba b le  

Heat  Con ten t  
( B t u ' s  X 1015)

04 Steamboat 39 125-130 0 .049

05 B r a n d ' s  Ranch 42 42-55 0 .0 0 4 - 0 .0 1 6

06 Hot Sulphur 44 75-150 0 .070

07 Hays tack But te 28 50 0 .0 0 6 - 0 .0 1 7

08 Eldorado 26 26-40 0 .015

09 Idaho 46 NA 0.171

10 Dotsero 32 32-45 0 .005

12 South Canyon 49 100-130 0 .002

13 Penny 56 60-90 0 .1 6 6 - 0 .4 8 6

14 C o l . Chinn 42 NA 0.018

15 Conundrum 38 40-50 0 .004

16 Cement Creek 25 30-60 0 .0 1 3 - 0 .0 6 6

17 Ranger 27 30-60 0 .0 0 2 - 0 .0 0 6

18 Rhodes 24 25-35 0 .0 4 3 - 0 .2 0 0

19 H a r t s e l 52 NA 0.047

22 Brown's  Canyon 25 50-100 0 .2 2 6 - 0 .4 8 6

24 W e l l s v i l l e 33 35-50 0 .0 0 9 - 0 .0 1 5

25 Sw issva le 28 35-50 ?

29 Don K Ranch 28 NA 0.035

30 C la rk 25 25-50 0 .008

31 Mineral 60 70-90 0 .949

32 V a l le y  View 37 40-50 0 .056

Depth

?

?
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TABLE 2. INFERRED DIRECT-USE THERMAL AREAS (>150°C) (Con t inued)

S i t e

Highes t  
Measured 
S u r fa c e  

Temp. (°C)

Es t im ated  
Probab le  

Subsur face  
Temp. (°C)

Es t im ated  
P robab le  

Heat Con ten t  
( B t u ‘ s X 1015) Depth

33 Shaws 30 30-60 0.015 ?

34 Sand Dunes 44 NA 0.155 7

35 Sp la sh l a n d 40 40-100 0.155 7

36 Dexter 20 20-50 0.034 7

37 McIntyre 14 20-50 ?

38 Dutch Crowley 70 70-80 0 .0 2 6 - 0 .0 6 2 7

39 S t in k i n g  Spr in gs 27 40-60 ? 7

40 Eoff 39 40-60 0.017 7

42 Rainbow 40 40-50 0 .0 4 7 - 0 .0 9 4 7

43 Wagon Wheel Gap 57 NA 0 .0 6 3 - 1 .4 2 9 7

44 Ante lope 32 35-52 0 .0 1 1 - 0 .0 8 8 7

45 B i r d s i e 30 35-52 ?

46 Waunita 80 175-225 0.061 7

47 Cebol la 40 NA 0.048 7

48 Orvi s 52 NA 0 .0 2 8 -0 .1 3 1 7

50 Lemon 33 NA 0.015 7

51 Dunton 42 50-70 0.007 7

52 Geyser 28 60-120 0.007 7

53 P a r a d i s e 46 NA 0.023 7

54 Rico 44 NA 0.174 7

55 P inke r ton 33 75-125 0 .0 1 0 -0 .0 2 1 7

56 T r ip p /T r im b le 44 45-70 0.036 7
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TABLE 2. INFERRED DIRECT-USE THERMAL AREAS (>150°C) ( C on t inue d )

S i t e

Highes t  
Measured 
Sur fa c e  

Temp. (°C)

Es t im ated  
Pr obab le  

S ubsu r fa c e  
Temp. (°C)

Es t im ated  
Probab le  

Heat  Conten t  
( B t u ' s  X 1015) Depth

57 S t r a t t o n ? ? ?

58 P ie d ra  River ? 7 ?

TABLE 3. POTENTIAL DIRECT-USE THERMAL AREAS(<150°C)

Si t e

Highes t  
Measured 
S u r fa c e  

Temp. (°C)

Es t im ated  
P robab le  

S ubsu r face  
Temp. (°C)

Es t im ated  
Probab le  

Heat Con ten t  
( B t u ' s  X 1015) Depth

11 Gienwood 51 NA 0.38 0-610 m

20 Cottonwood 58 105-182 0 .3 8 9 - 1 .1 6 7 7

21 Chalk Creek 150-200 1 .062 -3 .810 7

Mt. P r in c e t o n 56 150-200 ?

Wright 72 150-200 7

Hor tense 82 150-200 7

Woolmington 39 150-200 7

23 Poncha^ 71 115-145 0 .1 4 1 -1 .1 9 1 7

26 Canon C i ty 40 NA 0.003 305 -

27 Fremont 35 35-50 0.010 1,524 m

38 F lorence 28 34-50 0 .0 0 8 - 0 .0 4 3

49 Ouray 69 70-90 0.226 7

a.  Downgraded from 
D i rec t -U s e  Area.

an E l e c t r i c a l Power G e ne ra t ion a r e a  t o  a P o t e n t i a l
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TABLE 4. PROVEN DIRECT-USE THERMAL AREAS (>150°C)

Highes t Es t im ated Es t im ated
Measured Pr obab le Probab le
S ur face Subsur face Heat  Conten t

S i t e Temp. r C ) Temp. (°C) ( B t u ' s  X 1015) Depth

41 Pagosa Spr ings 58 80-150 0.023 90-200 m

C l a s s i f i c a t i o n  of  t h e  above systems i s  based on t h e  f o l l o w in g  c r i t e r i a :

0 I n f e r r e d . Spr ing  o r  thermal  wel l  has been l o c a t e d ,  f i e l d  measure

ments o f  a pH, t e m p e r a t u r e ,  o r  d i s c h a r g e  made, and in  most i n s t a n c e s  

geothermometer  model a n a l y s i s  run .

0 P o t e n t i a l . Some type  o f  r e s o u r c e  a s se s s m e n t  work has  been done 

by th e  Colorado Resource Assessment  Team, o r  p r i v a t e  companies 

have r e l e a s e d  t h e i r  e x p l o r a t i o n  d a t a  t o  t h e  g ene ra l  p u b l i c .  From 

t h i s  i n f o r m a t i o n ,  an i n t e l l i g e n t  e s t i m a t e  can be made of  t h e  s i z e  

and magnitude o f  the  r e s o u r c e .

0 P roven . T e s t  w e l l s  have been d r i l l e d ,  and t h e  p r o d u c t io n  wel l  

may have been d r i l l e d .
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2 . 1 . 2  Leasing

Table  5 l i s t s  c u r r e n t  n o n c o m p e t i t iv e  l e a s e s  on F e d e r a l l y  owned l a n d s ,  

Table  6 l i s t s  c u r r e n t  c o m p e t i t i v e  Fede ra l  l e a s e s  [known geothermal  r e s o u r c e  

a r e a s  (KGRAs)], and Table  7 l i s t s  c u r r e n t  l e a s e s  o f  Colorado S t a t e  l a n d s .

TABLE 5. FEDERAL NONCOMPETITIVE LEASES IN COLORADO, DECEMBER, 1980

Lessee

P h i l l i p s  Pe tro leum Co.

O cc iden ta l  P e t .  Inc.

P e t r o l - L e w is  Corp. 50%, 
Pe tro leum Inc .  50%

P e t ro l -L e w is  Corp. 50%, 
Pet roleum Inc .  50%

P e t ro l -L e w is  Corp. 50%, 
Pet ro leum Inc .  50%

P e t ro l -L e w is  Corp. 50%, 
Pet roleum Inc .  50%

Chevron Oil Co.

Chevron Oil Co. 

Chevron Oil Co. 

Geothermal K i n e t i c s

Acres

329.50

80.00

1 ,5 49 .66

1 ,2 80 .00

2 ,1 1 3 .3 0

1 ,2 86 .17

1 ,867 .94

2 ,1 2 7 .5 6

645.74

1 ,7 95 .1 1

Township 
And Range

49N, H E

49N, 8E

49N, 9E

49N, 8E

49N, 7&8E

51N, 8E

46&47N,
2&3W

46&47N, 3W

47N, 3W

37N & 38N 
12E & 13E

County

Fremont

Chaf fee

Chaf fee

Chaf fee

Chaffee

Gunni son 

Gunni son 

Alamosa

Date
I ssued

11/75

11/75

7/75

11/75

11/75

Chaf fee  7/75

Gunnison 1/75

1/77

1/77

11/75
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TABLE 5 .  FEDERAL NONCOMPETITIVE LEASES IN COLORADO, DECEMBER. 1980
( C o n t in u e d )

Lessee Acres
Township 
And Range County

Date
I s s u e d

Geothermal  K i n e t i c s 1 ,203 ,15 29S, 73W Alamosa 11/75

Geothermal  K i n e t i c s 320.00 38N, 12E Alamosa 8/79

Geothermal  K i n e t i c s 642.88 37N, 12E Alamosa 8/79

Geothermal K i n e t i c s 827.31 38N &29S 
1E&73W

Alamosa 11/75

Geothermal  K i n e t i c s 1 ,335 .99 29S, 73W Alamosa 11/75

Utah I n t e r n a t i o n a l 2 ,326 .89 40&41N, IE Mi n e ra l 8 /79

Utah I n t e r n a t i o n a l 2 ,335 .22 40&41N, IE Mineral 8/79

B u t t e s  Resource Co. 781.32 46N, 2W Gunni son 1/77

B u t t e s  Resource Co. 2 ,226 .88 46N, 1&2W Gunni son 1/77

B u t t e s  Resource Co. 1 ,804 .57 46N,
1 t o  1-1/2W

Gunni son 1/77

B u t t e s  Resource Co. 1 ,040 .04 46&47, 2W Gunni son 1/77

B u t t e s  Resource Co. 1 ,970 .30 46&47, 2W Gunni son 1/77

Tota l 2 9 ,889 .53  a c r e s

Source:  U.S. Bureau o f  Land Management

TABLE 6. FEDERAL COMPETITIVE LEASES IN COLORADO, DECEMBER 1980

Lessee Acres
Township 
And Range

Date
County I s s u e d

O c c iden ta l  Geothermal  
50%, Pe t ro -Lew is  
Corp. 50% 915.84 49N, 8E Chaffee 1976

P h i l l i p s  Pe t ro leum 2 ,4 8 4 .2 8 45N, 9E Saguache 1975
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TABLE 6 .  FEDERAL COMPETITIVE LEASES IN COLORADO, DECEMBER 1980 ( C o n t in u e d )

Lessee Acres
Township 
And Range

Date 
County I s sue d

P h i n i p s  Petroleum 46N, 9E

P h i l l i p s  Petroleum 1,636 .42 45&46N, lOE Saguache 1975

Total 5 ,0 3 6 .5 4  a c r e s

Source: U.S. Bureau of Land Management

TABLE 7. COLORADO STATE GEOTHERMAL LEASES, DECEMBER, 1980

Lessee Acres
Townshi p 

And Range
Date

County I s sued

Pe t ro -Lewis  Corp.® 640.00 14S, 79W Chaffee

Pe t ro -Lewis  Corp.® 2 ,0 0 4 .8 5 14S, 78W Chaffee

Pe t ro -Lewis  Corp.® 4 ,332 .31 15S, 78W Chaffee

General  Geothermal 2 ,8 4 0 .0 0 41N, lOE Sauguache

O cc iden ta l  Geothermal 360.00 49N, BE Chaffee

Pe t ro -Lewis  Corp. 3 ,226 .61 50N, 8E Chaffee

Pe t ro -Lewis  Corp. 1 ,560 .00 49N, 7E 

50N, 8E 

49N, 9E

Chaffee

P h i l l i p s  Petroleum 1 ,764 .40 49N, 4&5E 
48N, 4&5E

Gunnison and 
Sauguache

Total 1 ,6728 .1 7  a c r e s

Source:  Colorado S t a t e Board o f  Land Commissioners

a.  Acreage a s s ig n e d  from AMAX E x p l o ra t i o n •
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2 .2  Area Development P lans

2 . 2 . 1  S t a t e  Geothermal  P lann ing  Areas

There a r e  no Geothermal  P lann ing  Areas  in  Colorado

2 . 2 . 2  S p e c i f i c  ADPs Completed o r  in P r e p a r a t i o n  

No ADPs were p lanned  f o r  1980.

2 .3  S i t e  S p e c i f i c  Development P lans

2 . 3 . 1  Candida te  Geothermal  S i t e s / A p p l i c a t i o n s

During CY-1980, s i t e  s p e c i f i c  deve lopment  a n a l y s e s  were t o  be made f o r  

t h e  fo l l o w in g  a r e a s :

0 Upper Arkansas  V a l ley

0 Canon C i ty -P u e b lo  Area

0 Steamboat Sp r in g s

0 Hot Sulphur  S p r ings

2 . 3 . 2  S i t e - S p e c i f i c  Development  Plans Completed o r  in  P r e p a r a t i o n

A S i t e - S p e c i f i c  Development  A n a ly s i s  was done f o r  t h e  Upper Arkansas  

V a l ley  Area ( s e e  F. C. Healy 1980) . In May and l a t e r  in June  1980, b e fo r e
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work could e i t h e r  be g in  o r  be completed f o r  t h e  o t h e r  a r e a s ,  DOE-ID r e d i 

r e c t e d  our  a c t i v i t i e s  away from t h e s e  a n a l y s e s .  T h e r e f o r e ,  t h e  r e p o r t s  f o r  

t h e  o t h e r  t h r e e  a r e a s  were no t  done.

2 . 4  Time-Phased P r o j e c t  P lans

No Time-phased p r o j e c t s  p l a n s  were schedu led  to  be comple ted  du r ing

1980.

2 .5  S i t e  A ggrega t ion  o f  P r o s p e c t i v e  Geothermal  Use

Table  8 l i s t s  t h e  c u r r e n t  uses  o f  geothermal  r e s o u r c e s  in Colorado .

TABLE 8. USES OF GEOTHERMAL ENERGY IN COLORADO

Use Area

R e c rea t io n  J u n i p t e r  Hot S p r in g s
Swimming Steamboat  Hot S p r in g s

Hot Su lphur  S p r in g s  
Eldorado  Warm S p r in g s  
Idaho Hot S p r ings  
Gienwood Hot Sp r in g s  
Cement Creek Hot S p r in g s  
Mt. P r in c e t o n  Hot Sp r in g s  
Poncha Hot S p r in g s  
V a l ley  View Hot S p r in g s  
Shaws Warm Spr ing  
S p la sh l a n d  Hot Water  Well 
Pagosa Hot Sp r in g s  
Wagon Wheel Gap Hot Sp r in g s  
Waunita Hot Sp r in g s  
Ouray Hot Sp r in g s
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TABLE 8.  USES OF GEOTHERMAL ENERGY IN COLORADO (C o n t in u e d )

Use Area

Baths

Space Heat ing

Other
Laundry
Greenhouses

Algae growing 
I r r i g a t i o n  
B o t t l e d  w a te r  
Fish Farming

Pig farms

J u n i p e r  Hot Sp r in g s  
Hot Sulphur  Sp r in g s  
Idaho Hot S p r in g s  
Gienwood Hot S p r in g s  
Mt. P r in c e t o n  Hot Sp r in g s  
Va l ley  View Hot S p r in g s  
Pagosa Hot Sp r ings  
C ebo l la  Hot Sp r in g s  
Orv i s  Hot Sp r ings  
Ouray Hot Sp r ings  
Lemon Hot Sp r in g s  
Dunton Hot Sp r in g s

Cottonwood Creek Hot S p r in g s  
Mt. P r in c e t o n  Hot Sp r in g s  
Poncha Hot Sp r in g s  
Sand Dunes Hot Water Well 
Robert  Owens Warm Water Well ,  south  

s id e  o f  Alamosa 
Pagosa Sp r in g s  
Ouray
Waunita Hot Sp r in g s

Hot Sulphur  S p r in g s
Penny Hot Sp r ings
Wright  Hot Water  Wells
Wei 1s v i l i e
Dutch Crowly
C la rk  A r t e s i a n  Well
Sand Dunes Hot Water  Well
W e l l s v i l l e  Warm Spr ing
Mineral Hot Sp r in g s
Warm w a te r  w e l l s  s o u th  o f  Alamosa

2 .6  I n s t i t u t i o n a l  A n a l y s i s

An a n a l y s i s  o f  t h e  Colorado  i n s t i t u t i o n a l  f ramework was made by Coe and 

Forman ( 1 9 8 0 ) .  With in  t h e  l a s t  y e a r ,  an i n s t i t u t i o n a l  problem r e g a r d in g  

deve lopm ent  o f  geothermal  r e s o u r c e s  in Colorado has  d e ve lope d .  Th is  problem 

i s  r e l a t e d  t o  the  p e r m i t t i n g  o f  groundwate r  h e a t  pump w e l l s  by t h e  Colorado
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o n  and Gas C onse rva t ion  Commission and th e  Colorado D iv i s io n  o f  Water 

Resources .  In Colorado ,  a l l  w a te r  deve lopments  a r e  p e r m i t t e d  and r e g u l a t e d  

by th e  Colorado Div ison o f  Water Resources .  Geothermal  development  i s  p e r 

m i t t e d  and r e g u l a t e d  by t h e  Oil  and Gas C onse rva t ion  Commission. Since 

t h e r e  i s  no t e m p e ra tu re  d e f i n i t i o n  in t h e  Colorado Geothermal  Act ,  i t  has 

been dec ided  by th e  s t a f f  o f  t h e  Oil and Gas Commission t h a t  groundwater  

h e a t  pumps f a l l  under  t h e i r  r e g u l a t i o n .  T h e r e f o r e ,  a pe rson  w ish in g  to  

i n s t a l l  a groundwater  h e a t  pump i s  f o r c e d  t o  pay $75 .00  a p p l i c a t i o n  f e e ,  

supp ly  a performance  bond, and meet  o t h e r  r e g u l a t o r y  r e q u i r e m e n t s .  However, 

t h i s  i s  no t  t h e  major  problem. When a p e rm i t  a p p l i c a t i o n  i s  r e c e i v e d  by th e  

Oil and Gas C onse rva t ion  Commission, b e f o r e  any a c t i o n  i s  t a k e n ,  t h e  a p p l i 

c a t i o n  i s  s e n t  t o  t h e  D i v i s i o n  o f  Water Resources  f o r  review and comments. 

The D iv i s io n  of  Water Resources  has n o t  y e t  made an i n t e r n a l  d e c i s i o n  

r e g a r d in g  groundwater  h e a t  pump wel l  a p p l i c a t i o n s ;  t h e r e f o r e  t h e  

a p p l i c a t i o n s  a r e  i d l e  and no t  be in g  a c t e d  upon.

I t  i s  r ec o g n ize d  by s t a f f  pe rsonne l  from th e  D i v i s i o n  of  Water 

Resources ,  the  Oil and Gas Commission, and t h e  Colorado G eolog ica l  Survey 

t h a t  the  geothermal  a c t  was n o t  i n t e n d e d  to  r e g u l a t e  g roundwater  h e a t  

pumps. However, t h e  Commission s t a f f  i s  r e l u c t a n t  t o  i n i t i a t e  change in 

t h e  r u l e s .  Th is  problem w i l l  have t o  be so lv e d  in t h e  ve ry  n ea r  f u t u r e  i f  

groundwate r  h e a t  pump a p p l i c a t i o n s  in Colorado a r e  t o  deve lop .
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2 .7  P u b l i c  Out reach  Program

2 . 7 . 1  Out reach  Mechanisms

The o u t r e a c h  a c t i v i t i e s  o f  t h e  Colorado Com m erc ia l iza t ion  Team du r in g  

th e  l a s t  6 months o f  1980 c o n s i s t e d  o f  i s s u i n g  a n e w s l e t t e r ,  ho ld ing  meet

ings  w i th  i n d i v i d u a l s ,  and answering  l e t t e r s  and t e l e p h o n e  c a l l s  o f  i n q u i r y .

2 . 7 . 2  Summary o f  C o n ta c t s  and R e s u l t s

The f o l lo w in g  c o n t a c t s  were made d u r in g  t h e  p e r i o d  J u l y  th rough  

December 1980.

J u l y : J a c k  Green,  Mayors O f f i c e ,  C i ty  o f  Denver

Walt  Gorrod ,  C i t y  Councilman, Ouray 

Ouray P l a i n  D e a l e r , newspaper ,  Ouray

Con Cunningham, Cen te r  f o r  P u b l i c  I s s u e s ,  c o n s u l t a n t ,  from 
Gienwood S p r in g s

Colorado Highway Department  O f f i c i a l s ,  r e g a r d i n g  h e a t i n g  
o f  b r id g e  s t r u c t u r e s  in  Gienwood Canyon

Denver B us in e s s  World,  newspaper

A u g u s t : Russ C a ld w e l l ,  Colorado Department  o f  Commerce

Coury and A s s o c i a t e s ,  c o n s u l t i n g  f i r m ,  Denver
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September : Dr. J a y  F. Kunze, Energy S e r v i c e s ,  I n c .  Rexburg,  Idaho

Mr. Guy M i l e s ,  Alamosa, Colorado 

Mr. P a t r i c k  O 'Boyle ,  T e l l u r i d e  Ski C o rp o ra t io n  

Chaffee County Times. Buena V i s t a

O c t o b e r : Alamosa newspapers  a r t i c l e

Alamosa C i ty  o f f i c i a l s

James Dorsey,  Su n b e l t  R e a l ty  A s s o c . ,  L o u s i v i l l e ,  Colorado

George G a u l t ,  D e l ta  Colo rado ,  working f o r  C i ty  o f  Ouray

James H e r io u t ,  B a t t l e  Mountain High School ,  M in turn ,  
Colorado,

U.S. Bureau o f  Rec lamation o f f i c i a l s .  Grand J u n c t i o n  

November: Cap A l l e n ,  c o n s u l t i n g  e n g i n e e r ,  Durango, Colorado

December: Ken Wrigh t ,  Wright  Water  E n g i n e e r s ,  Denver

Dick Johnson ,  Wright  Water  E n g i n e e r s ,  Gienwood Sp r ings

Ms. J .  A ndr ikopou los .  Rocky Mountain High School ,
F t .  C o l l i n s

Paul Brown and R usse l l  K e l l s ,  Mosca, Colorado

Green Mountain,  Colorado Chap te r  o f  Kiwanis I n t e r n a t i o n a l

In a d d i t i o n  t o  t h e  above,  c o n t a c t  was made a lm os t  d a i l y  w i th  o t h e r  

S t a t e  a g e n c i e s  such as  t h e  Oil and Gas C ons e rv a t io n  Commission and th e  

D iv i s io n  o f  Water Resources .
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2 . 7 . 3  O vera l l  P r o s p e c tu s  f o r  Fu tu re  Geothermal  C o m m erc ia l iza t ion

I t  i s  s t r o n g l y  b e l i e v e d  by t h e  Colorado Geothermal  Com m erc ia l iza t ion  

Team t h a t  geothermal  deve lopment  in  Colorado i s  on t h e  edge o f  a b r e a k 

th ro u g h .  C a l l s  a r e  be ing  r e c e i v e d  f r e q u e n t l y  t o  r e q u e s t  a wide range  of  

i n fo r m a t io n  o r  a s s i s t a n c e  c o n c e rn in g  geothermal  r e s o u r c e s  and how th e y  can 

be deve loped  o r  used.  In Co lo rado ,  t h e r e  a r e  s e v e r a l  i n d u s t r i e s  t h a t  have 

been c r i t i c a l l y  impacted by t h e  i n c r e a s e d  c o s t  o f  c o n v e n t io n a l  forms of  

e ne rgy .  One o f  t h e s e  i s  t h e  g reenhouse  i n d u s t r y .  Th i s  i s  an i n d u s t r y  t h a t  

c o u ld  b e n e f i t  by r e l o c a t i n g  and u s ing  a thermal  w a t e r  s o u rc e ,  p ro v id e d  the  

l o c a t i o n  had good t r a n s p o r t a t i o n  and a l a b o r  f o r c e .

The S t a t e  o f  Colorado has an economic deve lopment  program t o  encourage 

i n d u s t r i a l  deve lopment  in  e c o nom ica l ly  d e p r i v e d  a r e a s .  F o r t u n a t e l y ,  most 

o f  t h e  thermal  s o u r c e s ,  e s p e c i a l l y  t h e  b e t t e r  ones ,  a r e  l o c a t e d  in o r  c l o s e  

t o  t h e s e  a r e a s .  Two o f  t h e s e  a r e a s  a r e  t h e  San Luis  V a l l e y  and Pagosa 

S p r in g s .  In t h e  San Luis V a l l e y ,  e s p e c i a l l y  in t h e  Alamosa a r e a ,  t h e r e  i s  

a s t r o n g  movement t o  deve lop  geothermal  energy f o r  a wide v a r i e t y  o f  u s e s .  

Pagosa Sp r ings  i s  d e v e lo p in g  t h e i r  r e s o u r c e  w i th  a Department  o f  Energy PON 

g r a n t .  O f f i c i a l s  o f  Pagosa S p r in g s  a r e  hopeful  t h a t  t h e y  w i l l  be a b l e  t o  

deve lo p  a g e o th e r m a l ly  h e a te d  i n d u s t r i a l  pa rk  in  t h e  n e a r  f u t u r e .  I f  t h e s e  

two a r e a s  a r e  s u c c e s s f u l  in d e v e lo p in g  t h e i r  geothermal  r e s o u r c e s  as  

p l an n e d ,  then t h e  economic c o n d i t i o n s  o f  t h e i r  a r e a s  w i l l  be g r e a t l y  

improved.
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3 .0  SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS

U n f o r t u n a t e l y ,  t h e  Colorado Geothermal  C om m erc ia l iz a t ion  Team was 

shorthanded  d u r in g  most o f  t h i s  r e p o r t i n g  p e r i o d ,  and was not  a b l e  t o  

accomplish e v e r y t h i n g  t h a t  i t  d e s i r e d .  One o f  t h e  major  c o n c l u s i o n s  reached  

du r in g  th e  p e r i o d  r e l a t e s  t o  how much he lp  and a s s i s t a n c e  the  ave rage  

d e v e lo p e r  of  a geothermal  r e s o u r c e  needs .  I t  i s  t h e  f e e l i n g  o f  t h e  Colorado  

Team t h a t  i f  t h e  use o f  geothermal  r e s o u r c e s  f o r  d i r e c t  use a p p l i c a t i o n s  i s  

t o  de ve lop ,  t h e r e  w i l l  have t o  be d i r e c t  governmental  f i n a n c i a l  and t e c h n i 

cal  a s s i s t a n c e .  Th is  a s s i s t a n c e  w i l l  have t o  come in many forms.  For 

example,  someone should  be a v a i l a b l e  l o c a l l y  on t h e  S t a t e  l e v e l  t o  p ro v id e  

genera l  in fo r m a t io n  and l i m i t e d  t e c h n i c a l  a s s i s t a n c e  when needed.  F i n a n c i a l  

g r a n t  a s s i s t a n c e  shou ld  a l s o  be a v a i l a b l e .  The two most u s e fu l  g r a n t  p r o 

grams a r e  t h e  Small A p p r o p r ia t e  T e c h n o lo g ie s  Program and t h e  User Coupled 

D r i l l i n g  Program. Both o f  t h e s e  programs a r e  be in g  used e x t e n s i v e l y  in 

Colorado

In Colo rado ,  t h e  d i r e c t i o n  t h e  p r o j e c t  took  d u r in g  t h e  l a s t  p a r t  o f  

1980 away from p lan n in g  work t o  more d i r e c t  t e c h n i c a l  a s s i s t a n c e  work i s  

seen as  a major  s t e p .  Th is  has  b r ough t  g r e a t e r  c o n t a c t  w i th  t h e  p o t e n t i a l  

d e v e l o p e r s ,  and c o n s e q u e n t ly  we have been a b l e  t o  o f f e r  them a wide range  

of  adv ice  and a s s i s t a n c e .  I t  t h u s  a p p e a r s  t o  us t h a t  t h i s  d i r e c t  t e c h n i c a l  

a s s i s t a n c e  e f f o r t  w i l l  do more t o  b r i n g  geothermal  energy  o n l i n e  q u i c k l y  

than a ny th ing  e l s e  we can do. We would urge t h a t  t h i s  t y p e  of  e f f o r t  be 

c o n t inue d  in  t h e  f u t u r e .
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MONTANA GEOTHERMAL COMMERCIALIZATION PROJECT 

SEMIANNUAL PROGRESS REPORT. JULY-PECEMBER 1980

1.0  PURPOSE OF PROJECT

Montanans'  i n t e r e s t  in d e v e lop ing  geothe rmal  ene rgy ranges  from t o t a l  

i n d i f f e r e n c e  and ig norance  to  r a b i d  f a n a t i c i s m .  U n f o r t u n a t e l y ,  t h e r e  a r e  

too  many p o t e n t i a l  u s e r s  o f  geothermal  energy  in Montana who a r e  unaware of  

g e o t h e r m a l ' s  v a lue  in  reduc ing  h e a t i n g  c o s t s .  Th i s  l a c k  o f  i n f o r m a t io n  i s  

s lowly  be ing  remedied by t h o s e  d i r e c t l y  in v o lv e d  in  m arke t ing  geothermal  

p ro d u c t s  ( h e a t  pump d e a l e r s ,  wel l  d r i l l e r s ,  e n g i n e e r i n g  f i r m s ) ,  as  wel l  as  

by th o s e  invo lved  in governmental  programs,  such as  t h e  Montana Geothermal  

Com m erc ia l iza t ion  P r o j e c t .

2 .0  TASK DESCRIPTION AND PRODUCTS

This  midterm r e p o r t  d e s c r i b e s  t h e  a c t i v i t i e s  o f  t h e  Montana Geothermal  

O f f i c e  du r in g  th e  p e r i o d  from September  1980 t o  J a n u a r y  1981, and i s  one in 

a s e r i e s  o f  midterm r e p o r t s  s u b m i t te d  t o  t h e  Department  o f  Energy over  t h e  

l a s t  two y e a r s .  The p r o j e c t ' s  d i r e c t i o n  has changed s in c e  i t s  i n c e p t i o n ,  

advancing from producing  energy  s c e n a r i o s  and deve lopment  p l a n s  t o  i t s  c u r 

r e n t  t a s k s :  p r o v id in g  d i r e c t  t e c h n i c a l  a i d  t o  geothermal  d e v e lo p e r s  and

i n c r e a s i n g  p u b l i c  awareness  of  t h e  us es  o f  geothe rmal  ene rgy .  Most o f  our  

t ime i s  now sp e n t  in  making p r e s e n t a t i o n s  a t  ene rgy  f a i r s  and c o n f e r e n c e s ,  

matching geothermal  d e v e lo p e r s  w i th  a p p r o p r i a t e  t e c h n i c a l  a i d ,  and h e lp in g  

geothermal  e n t e r p r e n e u r s  o b t a i n  f i n a n c i a l  a s s i s t a n c e .
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The U.S. Department o f  Energy s u p p l i e s  a p p ro x im a te ly  88% o f  fund ing  f o r  

t h e  p r o j e c t ,  wi th  t h e  b a la n c e  o f  fund ing  coming from t h e  Montana Department 

o f  N a tu ra l  Resources  and C o n s e r v a t io n .

Michael Chapman se rved  as  Program Engineer  u n t i l  O c tober  1980, when 

J e f f  Birkby l e f t  t h e  p r o j e c t  t o  r e t u r n  t o  g r a d u a t e  s c h o o l .  At t h a t  t im e ,  

Michael became Program Manager,  and Gary L i p p e r t  was h i r e d  t o  work on 

f i n a n c i a l  problems.

2 .1  Geothermal  P r o s p e c t  I d e n t i f i c a t i o n

2 . 1 . 1  Resource I d e n t i f i c a t i o n

Severa l  new geothermal  w e l l s  have been d r i l l e d  s i n c e  our  l a s t  r e p o r t — 

most n o t a b l y  t h e  Bozeman Hot S p r in g s  and th e  Camp Aqua t e s t  w e l l s .  These 

new w e l l s  a r e  d e s c r i b e d  in t h e  s i t e - s p e c i f i c  deve lopment  s e c t i o n  o f  t h i s  

r e p o r t .  An updated v e r s i o n  o f  t h e  comple te  l i s t  o f  geothe rmal  r e s o u r c e s  

w i l l  be given in t h e  nex t  semiannual  r e p o r t .  The l o c a t i o n s  o f  t h e  s i t e s  

ment ioned in  t h i s  r e p o r t  a r e  shown in F igu re  1. The p r e s e n t  and planned  

uses  of  Montana ' s  hydro thermal  r e s o u r c e s  a r e  l i s t e d  in Table  1.
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TABLE 1. PRESENT AND PLANNED USES OF MONTANA HYDROTHERMAL RESOURCES

Sp r in g s Uses

Alhambra

Anaconda

Anderson ' s/McLeod 

A nder son 's  P a s t u r e  

Apex 

Avon

Bear Creek 

Bearmouth 

Beaverhead Rock 

Bedford

Blue J o i n t  1 and 2 

Boulder

Bozeman

B r id g e r  Canyon 

Broadwater

Brooks 

Brown' s 

Camas

C a r t e r  Br idge

Hydronic  space  h e a t i n g  o f  a n u r s in g  home-- 
g r a v i t y  f e e d - p i p i n g  in c o n c r e t e  s l a b

Unused

Pool and spa

I r r i g a t i o n

I r r i g a t i o n

Planned s o l a r / g e o t h e r m a l  g reenhouse

Unused

Unused

I r r i g a t i o n

I r r i g a t i o n

Unused— e l k  wal low on F o r e s t  S e r v ic e  land

R e s o r t ,  p o o l s ,  and p lunges ;  p r o to t y p e  
g reenhouse ;  p lanned  a q u a c u l t u r e  f a c i l i t y  
[have r a i s e d  mosqui to  f i s h  (gambuzzia )]

R e s o r t ,  p o o l ,  space  he a t  in campground 
f a c i l i t y  b u i l d i n g ,  warehouse,  shop

Fi sh h a t c h e r y

A t h l e t i c  c l u b — p o o l ,  w a t e r - t o - a 1 r  space 
h e a t i n g .  One house on s i t e  h e a t e d ,  a l s o  
a n o th e r  abou t  1/4 mil e  away. Expansion i s  
p lanned .

I r r i g a t i o n

Planned i r r i g a t i o n  ( i n f o r m a t i o n  u n c e r t a i n )

Pool and spa— planned  space  h e a t i n g  f o r  
school

Informal  r e c r e a t i o n a l  use
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TABLE 1. PRESENT AND PLANNED USES OF MONTANA HYDROTHERMAL RESOURCES
( C o n t in u e d )

Spr in gs Uses

Chico

Deer Lodge P r ison  

Durfee Creek 

Elkhorn 

Enni s

G a l lo g ly  

Gar r i  son 

Grani  t e  

Green Spr in gs  

Gregson 

Greyson 

Halvorson 

Hunsaker 

H u n t e r ' s

Jackson

LaDuke

Landusky 1 and 2 
and Plunge

L i t t l e  Warm Spr ings  1, 2, 
and 3

Lodgepole 1, 2,  and 3 

Lolo

R e s o r t ,  p o o l— planned  use w i th  w a te r  sou rce  
h e a t  pump to  he a t  lodge

Unused

I r r i g a t i o n  and s to c k  w a t e r i n g  

Pool and c a b in s

Small n a t u r a l  f low b u t  l a r g e  p o t e n t i a l ;  
numerous hot  w a te r  w e l l s ;  p lanned  space  or  
d i s t r i c t  h e a t i n g  in town;  p lanned  e thano l  
f a c i 1i t y

Pool

Unused

H o t e l ,  small pool 

Unused

Large r e s o r t ,  pools

I r r i g a t i o n ( ? ) — o t h e r  a g r i c u l t u r a l  uses  

Unknown

A g r i c u l t u r a l  u s e (? )

P r e s e n t l y  unused— old  r e s o r t  w i th  g r e a t  
p o t e n t i a l

Pool — l o c a l l y  used f o r  space  h e a t i n g  

Unused

Domestic use and s to c k  w a t e r i n g

Domestic use ,  s to c k  w a t e r i n g ,  i r r i g a t i o n  

I r r i g a t i o n

R e s o r t ,  p o o l s — space h e a t  in l o c k e r  rooms
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TABLE 1. PRESENT AND PLANNED USES OF MONTANA HYDROTHERMAL RESOURCES
( C o n t in u e d )

Spr ings Uses

Love!1' s

McMenomy Ranch

New Bl l tm ore

Nimrod

Norri  s

P ip e s to n e

P l u n k e t t ' s

Po tos i  1, 2, and 3

P u l l e r ' s

Qu inn 's

Renova

S i l v e r  S t a r

S leep ing  Child  

Sloan Cow Camp 

Staudenmeyer  Ranch 

Sun River  

Toston 

Trudeau 

V i g i l a n t e  

Warm Spr ings

Warner

West Fork Swimming Hole

I r r i g a t i o n

Some a g r i c u l t u r a l  use

R e s o r t ;  pool and p lunge ;  house h e a t in g

Informal  r e c r e a t i o n

Pool

Unused

I r r i g a t i o n

Space h e a t i n g  o f  house 

Unknown

Pool ,  w h i r lp o o l  

Unused

Old r e s o r t — p oo l ,  w a t e r - t o - a i r  space  h e a t i n g ,  
now c lo s e d ;  pl anned  e thano l  p l a n t

R e s o r t ,  poo l s

B a th ing ,  s t o c k  w a t e r i n g

I r r i g a t i o n

Pool— hike  in

I r r i g a t i o n

Informal  r e c r e a t i o n

Unused

Newly d r i l l e d  w e l l — planned  space h e a t ,  
dom es t ic  ho t  w a te r

I r r i g a t i o n  

Informal  r e c r e a t i o n
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TABLE 1. PRESENT AND PLANNED USES OF MONTANA HYDROTHERMAL RESOURCES
( C o n t in u e d )

Spr ings Uses

While Sulphur  Sp r ings Space he a te d  bank;  space hea te d  m o te l ;  poo l ;  
p lanned w a te r  p r e h e a t  f o r  h o s p i t a l  l au n d ry ;  
p lanned f o u r - b u i l d i n g  h e a t in g  system f o r  
p u b l i c  b u i l d i n g s

Wells Uses

Campaqua

Lucas

M a ry s v i l i e  

Ri ng l i  ng 

Symes 

Saco

Po o ls ,  b a t h s ,  spa ;  pl anned  e thano l  f a c i l i t y  

Unknown

E x p l o ra t io n  w e l l — now plugged 

Informal  r e c r e a t i o n  

Showers and ba th  a t  ho te l  

Pool

Others  

Hardi n

Baker

Pop la r

Uses

Unused— one wel l  plugged by gypsum, o t h e r s  
plugged by o i l  companies

Planned d i s t r i c t  h e a t i n g  

Planned d i s t r i c t  h e a t i n g
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3 .0  SITE SPECIFIC DEVELOPMENT PLANS

3.1  Camp Aqua T e s t  Well

Using money prov id ed  by t h e  Montana Renewable Energy Grant  Program, 

th e  Resource Assessment  Team d r i l l e d  a 4 - i n .  t e s t  well  in t h e  L i t t l e  

B i t t e r r o o t  Val ley  du r in g  th e  months o f  December and J a n u a r y .  The t e s t  well  

was l o c a t e d  nea r  t h e  Camp Aqua h e a l t h  r e s o r t  about  6 m i l e s  from t h e  town of  

Hot S p r in g s  in Sanders  County.  The r e s o r t  was b u i l t  on t h e  s i t e  o f  a run

away wel l  d r i l l e d  in t h e  3 0 ' s ,  one fed  by an a r t e s i a n  geothe rmal  a q u i f e r  

t h a t  e x te n d s  up and down th e  v a l l e y ,  and which i s  about  240 f t  deep a t  t h e  

s i t e .  The a q u i f e r  i s  a g rave l  bed o f  t e r t i a r y  age and o f  e x c e l l e n t  permea

b i l i t y .  Numerous l o c a l  f a rm er s  use i t  f o r  i r r i g a t i o n  w i t h o u t  pumping, and 

th rough  t h e i r  c o o p e r a t i v e  e f f o r t s  guard  i t  a g a i n s t  d e p l e t i o n .  The un ique 

ness  o f  t h e  r e s o u r c e  makes i t  a p o t e n t i a l l y  touchy  s u b j e c t .

The L i t t l e  B i t t e r r o o t  V a l ley  i s  l o c a t e d  to  t h e  wes t  o f  F l a th e a d  Lake 

in Sanders  County. I t s  p o p u l a t i o n  d e n s i t y  i s  ex t rem e ly  low, even f o r  

Montana, and th e  l o c a l  economy i s  based  a lm os t  e n t i r e l y  on a g r i c u l t u r e .

The town o f  Hot Spr ings  i s  t h e  only p o p u l a t i o n  c e n t e r  w i t h i n  t h i r t y  m i le s  

of  t h e  d r i l l  s i t e  and i s  l a r g e l y  a r e t i r e m e n t  community, w i th  a moderate  

component o f  tou r i sm  a t t r a c t e d  t o  Camas Hot S p r in g s .  The ho t  s p r i n g s  

r e s o r t ,  i n c i d e n t a l l y ,  was c lo s e d  down by t h e  F la th e a d  Ind ian  t r i b e  on 

December 31, 1980, due t o  t h e  high c o s t  o f  h e a t i n g  th e  b u i l d i n g  w i th  fue l  

o i l .  The h e a t i n g  b i l l s  in p a r t  r e f l e c t e d  t h e  r i s i n g  c o s t  o f  f u e l ,  bu t  a l s o
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the d i l a p id a t e d  cond i t ion  of the  b o i l e r  and hea t ing  system a t  the  r e s o r t .  

This c lo su re  s e r io u s ly  im per i l s  the t o u r i s t  t r a d e  in the a re a ;  several  of 

the la rge  bus inesses  a re  now doubt ful  as  to  whether they can survive in the 

town.

The t e s t  well was scheduled to be d r i l l e d  to  examine the tempera ture 

c h a r a c t e r i s t i c s  of  the bedrock system under ly ing the  gravel  bed. As i t  

happened, the t iming of  the d r i l l i n g  co incided  with  l a t e r - s t a g e  f e a s i b i l i t y  

s tu d ie s  being conducted by Energy Engineering of  Kali s p e l l ,  a corpora t ion  

of loca l  businessmen and engineers  i n t e n t  on b u i ld in g  an 8 m i l l io n  gpy 

ethanol  and food product  p rocess ing  p l a n t  in the  same lo c a t io n .  Thus the 

d r i l l i n g  could serve two purposes:  extending the  knowledge of  the va l ley

system and providing the ethanol  people with information  concerning the 

f e a s i b i l i t y  of using geothermal energy fo r  p rocess  hea t .

I t  was hoped t h a t  d r i l l i n g  through the gravel  bed and in to  bedrock 

would reveal  an inc re a s ing  tempera tu re  t h a t  might i n d i c a t e  the presence of 

a major f a u l t  a c t in g  as a d e e p - s t r a t a  condui t  f o r  the water .  I f  the f a u l t  

could be found, then a new resource  might be developed t h a t  would number 

among the b es t  in the s t a t e .  As a s ide  b e n e f i t ,  the food process ing  p la n t  

could then expect  to  de r ive  most or  a l l  of  i t s  p rocess  hea t  from t h i s  

re source ,  withou t  d i s tu r b i n g  the  gravel  bed. A t e n t a t i v e  g ran t  fo r  $100,000 

was awarded to the co rpo ra t ion  fo r  the  development of  a product ion w e l l ,  i f  

the  t e s t  d r i l l i n g  should i n d i c a t e  a high l i k e l i h o o d  of f ind ing  increased  

flow and temperature .
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U nfor tuna te ly ,  the  t e s t  well did  not revea l  such a resource .  The 

gravel  bed was p e n e t r a t e d  and cased over ,  and d r i l l i n g  proceeded in to  bed

rock. However, the tempera ture  of  the  bedrock remained s t a b l e  from i t s  

po in t  of  en t ry  to  i t s  t o t a l  depth of 1000 f e e t .  Water tempera ture  decreased 

from 120 degrees  F. to  110 degrees  F a t  the bottom of  the ho le ,  probably due 

to  mixing with water  migra t ing  along bedding p lanes .  This  in d i c a t e s  t h a t  

the well s i t e  was not  c lo se  to  the p o s tu la te d  f a u l t ,  and a l so  t h a t  d r i l l i n g  

deeper would be u n l ik e ly  to  in c rease  the tempera tu re .

The t e s t  well i s  p r e s e n t l y  capped, and may some day provide a good 

source fo r  a low-tempera ture d i r e c t - u s e  f a c i l i t y ,  such as greenhouse h e a t 

ing.  Meanwhile, Energy Engineering in tends  to  make use of  the gravel  bed 

water  and then to  r e i n j e c t  i t  i n to  the  same s tra tum,  in o rde r  not to d i s t u r b  

the a r t e s i a n  c o n d i t io n s  t h a t  now e x i s t .

From i t s  s t a r t ,  the  geothermal commercial izat ion  team has been involved 

in the Camp Aqua p r o j e c t  on several  l e v e l s .  In October 1979, a meeting was 

held in Butte involv ing  DOE, the  U n ivers i ty  of Utah Research I n s t i t u t e  

(UURI), the Resource Assessment Team, and the  Renewable Energy Bureau to  

d i s c u s s  funding f o r  expanded geophysical  s t u d i e s  in s e l e c t e d  Montana v a l 

le y s ,  one of  which was to  be the  L i t t l e  B i t t e r r o o t .  To fund the s tu d i e s ,  

the  Resource Assessment Team was awarded $30,000 from the s t a t e .  This 

amount was supplemented by $240,000 from DOE.

In September 1980, the  geothermal team was con tac ted  by the  engineer ing  

s t a f f  of  Energy Engineer ing of Kali spe l l  concerning t h e i r  p lans  fo r  bu i ld ing
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a food process ing p la n t  to provide  e th a n o l ,  chemicals ,  and animal feed ,  and 

using geothermal energy fo r  process  hea t ,  as  p rev ious ly  descr ibed .  Pursuant  

to the  c o n tac t ,  the co rpo ra t ion  d r a f t e d  the  g ra n t  proposal  to  provide funds 

fo r  product ion d r i l l i n g .

Despite the f a i l u r e  to  loc a te  the  h o t t e r  re source  t h a t  had been hoped 

f o r ,  the ethanol  f a c i l i t y  with  r e i n j e c t i o n ,  and with ca re fu l  a t t e n t i o n  to  

cascading energy flow and r ec lam at ion ,  w i l l  s t i l l  be ab le  to  ge t  from one- 

t h i r d  to  one -ha l f  of i t s  hea t  from the  geothermal water .

3.2 Bozeman Hot Spr ings

Bozeman Hot Springs i s  loca ted  ten  mi les  west of  the  c i t y  of Bozeman 

on Highway 191, which leads  south to  Yellowstone National  Park. The hot 

spr ings  a rea  has always been t o u r i s t  o r i e n t e d ,  al though t h i s  may change in 

the near f u tu r e  as the c i t y  con t inues  to  grow towards the  r e s o r t .  The 

recen t  discovery  of  a la rge  geothermal resource  a t  the hot  spr ings  s i t e  may 

a l so  prove d e c i s iv e  in s h i f t i n g  the p a s t  economic base.  Both of the se  f a c 

t o r s  ( th e  growth of  the  c i t y  and the d is covery  of  a new resource)  must 

th e r e f o r e  be cons idered  in a s s e s s in g  the  economic cond i t ion  of  the r e s o r t  

a rea .

The economic s i t u a t i o n  of  Bozeman Hot Springs  i s  c l o s e l y  t i e d  to  the 

c i t y  of  Bozeman. The key a t t r a c t i o n  of  the r e s o r t  has always been the
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r e c r e a t i o n a l  use of  the hot spr ing  f o r  both the  c i t y  and the  t o u r i s t  t r a d e .  

To d a t e ,  the  geothermal water  i s  used to  hea t  a swimming pool ,  to  provide 

s lab  hea t ing  fo r  two b u i ld in g s  and a warehouse,  and to  do laundry.

The economy of  the c i t y  of  Bozeman i s  heav i ly  dependent on Montana 

S t a t e  U n ive r s i ty ,  on tour ism,  and, in c r e a s in g ly ,  on i n d u s t r i e s  serv ing  both 

of  th e s e .  Unlike much of the  r e s t  of  Montana, a g r i c u l t u r e  in the  area  is  

not a major source of  income; but  l i k e  many o th e r  a rea s  of  the  s t a t e ,  

Bozeman, over the l a s t  few y e a r s ,  has seen cons ide ra b le  immigrat ion of 

people leaving more heav i ly  popula ted a rea s  of the e a s t  and west  fo r  the 

r e l a t i v e l y  f r ee  and open country  of  the northwest .  Thus, a combination of 

f a c t o r s  has led to  a 16% growth r a t e  in the Bozeman a rea  over  the  l a s t  10 

y e a r s .  A cons ide rab le  po r t ion  of  t h i s  growth has taken p lace  a t  the west 

of  town, near Bozeman Hot Spr ings .  Several  new housing t r a c t s  have sprung 

up in the immediate v i c i n i t y  over the  p a s t  th r e e  or  four  y e a r s ,  and new 

growth i s  con t inu ing .  Enrollment in Montana S ta t e  U n ive r s i ty  i s  a l so  

i n c r e a s in g ,  and surpassed the  11,000 mark fo r  the spr ing  q u a r t e r  of 1981.

The f u tu r e  of  touri sm i s  in ques t ion  due to  the  r i s e  in g a s o l in e  p r ice s  

and to  the  inc rease  in i n t e r e s t  r a t e s ,  which a f f e c t s  the  purchase p r i c e  of 

r e c r e a t i o n  equipment. Whether t h i s  slump in tour ism i s  temporary or  perma

nent  i s  unknown. Even i f  o u t - o f - s t a t e  tour ism should d ec re a se ,  however, 

t h e r e  i s  the  p o s s i b i l i t y  t h a t  i n - s t a t e  tour ism w i l l  i n c r e a s e ,  because 

Montanans t r a v e l  w ith in  t h e i r  own borders  r a t h e r  than going out  of  s t a t e .
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With the d iscovery  of a new resource  a t  the s i t e  of the  r e s o r t ,  a new 

f a c t o r  has en te red  c a l c u l a t i o n s  regard ing  the local  economy. While the  old 

spr ing  could supply the r e s o r t  with  hot  water  s u f f i c i e n t  f o r  hea t ing  the 

pool and b u i ld in g s ,  t h i s  new resource  i s  g r e a t e r  by a f a c t o r  of t e n ,  thus 

opening up new p o s s i b i l i t i e s  f o r  d i r e c t  a p p l i c a t i o n  of  geothermal energy in 

the a rea .

The well completed a t  Bozeman Hot Spr ings  in October 1980 tapped water  

in Precambrian bedrock.  The w a t e r ' s  tempera ture  was 120°F, and the a r t e s i a n  

flow measured about 1000 gpm. This d is covery  advanced Bozeman hot sp r ings  

in to  second place  fo r  the h ig h e s t  flow and tempera ture  in the  s t a t e ,  j u s t  

behind H un te r ' s  Hot Spr ings ,  which f lows a t  about 1500 gpm a t  140°F. The 

r e p o r t  submitted to  the  Renewable Energy Bureau by the spr ing  owner i s  fu l l  

of  information on the p r o j e c t  and i t s  h i s t o r y .

The geothermal commercial izat ion team has been involved in the d r i l l i n g  

a t  the  hot sp r ings  s i t e  s ince 1978, when the owner rece ived  a g ran t  from the 

s t a t e  Renewable Energy Grants  program to  d r i l l  a t e s t  w e l l .  The p resen t  

well was d r i l l e d  with remaining money from the  o r ig i n a l  g r a n t .  Future 

involvement i s  planned in the a n a l y s i s  of  a p p ro p r ia t e  end uses fo r  the 

resource .  Following the  d is covery  of  the new re sou rce ,  the geothermal com

m e rc ia l i z a t io n  team made s i t e  v i s i t s  and has put  the  owner in c o n ta c t  with 

a p o t e n t i a l  deve loper i n t e r e s t e d  in geothermal ly  heated commercial greenhouses.

To d a t e ,  no ac t ion  has been taken on end uses fo r  the  hot s p r in g s ,  and 

i t  i s  hoped t h a t  a s ta tewide  geothermal meeting planned fo r  the  f a l l  of 1981 

can c l a r i f y  some of the  c o n s id e ra t i o n s  involved in d e c i s io n s  about  end use,  

e s p e c i a l l y  p r ic ing  the  resource .
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An awareness of  the  cos t  e f f e c t i v e n e s s  of  geothermal energy subs tan 

t i a l l y  inc reased  the  number of  pub l ic  c o n t a c t s .  B a r r i e r s  to  geothermal 

development s t i l l  e x i s t ,  however. The c u r r e n t  s tagger ing  i n t e r e s t  r a t e s ,  

high c o n s t ru c t io n  and d r i l l i n g  c o s t s ,  and impending cu ts  in fede ra l  programs 

t h a t  a id  in geothermal development have combined to  slow the ac tua l  con

s t r u c t i o n  of geothermal p r o j e c t s .  In s p i t e  of  t h i s  p e s s im i s t i c  p i c t u r e ,  i t  

appears t h a t  geothermal energy w il l  cont inue  to  be c o s t  e f f e c t i v e  in s e l e c 

ted Montana lo c a t i o n s ,  and as c o a l ,  o i l ,  and gas p r i c e s  rocke t ,  geothermal 

energy w i l l  become more and more impor tan t  in reducing our s t a t e ' s  dependence 

on f o s s i l  fu e l .

A f in a l  r e p o r t  has been prepared fo r  the  p r e f e a s i b i l i t y  d r i l l i n g  of  the 

Bozeman Hot Spr ings .  I t  was prepared  by Charles Page, 133 Lower Rainbow 

Road, Bozeman, Montana 59715, te lephone 406/587-3030.
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NEW MEXICO GEOTHERMAL COMMERCIALIZATION PLANNING 

SEMIANNUAL PROGRESS REPORT. JULY-DECEMBER 1980

1.0  INTRODUCTION

1.1 Purpose  of  P r o j e c t

This  p r o j e c t  was deve loped  as  a m i s s i o n - o r i e n t e d  program aimed a t  a c c e l e r 

a t i n g  th e  commercial a p p l i c a t i o n  o f  geothermal  r e s o u r c e s .  I t  p r o v id e s  the  

Department  of  Energy,  t h e  S t a t e  of  New Mexico, and th e  p r i v a t e  s e c t o r  wi th  

a t e c h n i c a l  and economic gu ide  f o r  c o m m e r c i a l i z a t i o n  d i r e c t i o n  and a c tu a l  

implementa t ion o f  development  p r o p o s a l s .  Th is  was accom pli shed  th rough  the  

m arke t ing  s t r a t e g i e s  of  p u b l i c  o u t r e a c h ,  b roke ra ge  f u n c t i o n s ,  and m i n i e n g i 

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

a p p l i c a t i o n s .

1 .2  O b j e c t i v e s

In t h i s  market  p l ann ing  e f f o r t  o f  t h e  s t a t e  geothermal  energy  commer

c i a l i z a t i o n ,  c r i t i c a l  e v a l u a t i o n  i s  made o f  t h e  p o t e n t i a l  geo thermal  energy 

use ,  t h e  a v a i l a b i l i t y  of  geothe rmal  e n e rg y ,  and p r o s p e c t i v e  u s e r  needs and 

a p p l i c a t i o n s .

In o r d e r  t o  e x p lo r e  and a s s e s s  a l l  m arke t ing  p o s s i b i l i t i e s  f o r  geo

thermal  c o m m e r c i a l i z a t i o n ,  t h e  New Mexico s t a t e  team, in c o n ju n c t io n  w i th  

t h e  New Mexico Energy I n s t i t u t e  (NMEl), i s  i n v e s t i g a t i n g  both o n s i t e  and
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o f f s i t e  energy  consumers ,  w i th  s p e c i a l  emphasis  on c o l o c a t e d  u s e r s  and th e  

a p p r o p r i a t e  s i t e - s p e c i f i c  d i r e c t - h e a t  a p p l i c a t i o n s .  Th is  p r o j e c t  mode has 

p rov id ed  a b a s i s  f o r  p romot iona l  m arke t ing  a c t i v i t i e s  aimed a t  s p e c i f i c  

r e s o u r c e  s i t e s  and p o t e n t i a l  u s e r s  o f  geothe rmal  ene rgy  and f o r  c o n c u r r e n t l y  

s u p p o r t i n g  p o t e n t i a l  o r  c u r r e n t  e n d - u s e r s  o f  geothe rmal  energy  w i th  t e c h n i c a l  

a s s i s t a n c e .  Th is  e f f o r t  has i n e v i t a b l y  p rov ided  good e x p e r i e n c e  and g r e a t e r  

i n s i g h t  i n t o  t h e  m arke t ing  needs and demands of  t h e  e n d - u s e r s .

1 .3  S t a t e  Geothermal  Com m erc ia l iza t ion  Team Members

George S c u d e l l a , P r i n c i p a l  I n v e s t i g a t o r  and P r o j e c t  Manager; Resources  

Bureau C h i e f ,  Energy and M ine ra l s  Department ,  Santa  Fe, NM

Roy C u n n i f f , S t a t e  Geothermal  Program C o o r d i n a t o r ;  Ch ie f  E n g in e e r ,  NMSU 

Campus P r o j e c t ,  Ph y s i ca l  Sc ience  L a b o r a to ry ,  NMSU, Las Cruces ,  NM

Dr. Lar ry I ce rm an , NMEI C o o r d i n a t o r ;  D i r e c t o r  o f  New Mexico Energy 

I n s t i t u t e ,  Las Cruces ,  NM

Dennis F e d o r , EMD C o o r d i n a t o r ;  Energy C o n s u l t a n t ,  New Mexico Energy and 

M in era ls  Department ,  Geothermal  C om m erc ia l iz a t ion  O f f i c e ,  NMSU, Las 

Cruces,  NM

Kay H a t t o n , Mining and M ine ra l s  D i v i s i o n  C o o r d i n a t o r ;  G e o l o g i s t ,  M & M 

D i v i s i o n ,  Energy and M ine ra l s  Department ,  San ta  Fe, NM

4 - 2



2 .0  SPECIFIC TASK DESCRIPTIONS AND PRODUCTS

2.1  Geothermal  P r o s p e c t  I d e n t i f i c a t i o n

The c o m p i la t io n  and c h a r t i n g  was made o f  t h e  e s t i m a t e d  geothermal  energy

p o t e n t i a l l y  a v a i l a b l e  from t h e  p r o s p e c t  a r e a s  and s i t e s  a s  a f u n c t i o n  between

now and t h e  y e a r  2020.

F igure  1 I s  a map showing t h e  approx im ate  o u t l i n e  o f  t h e  geothermal  

r e s o u r c e s  o f  t h e  s t a t e .  Tab les  1 th rough  3 l i s t  a r e a s  and s i t e s  of  g e o t h e r 

mal p r o s p e c t s  f o r  bo th  e l e c t r i c  and d i r e c t  thermal  uses  In t h e  s t a t e  o f  New 

Mexico, a s  I d e n t i f i e d  by v a r i o u s  c r i t e r i a .

In t h e  f i r s t  l i s t ,  t h e  p r o s p e c t i v e  s i t e s  and a r e a s  a r e  broken down to  

t h o s e  t h a t  a r e  ( 1 )  proven ,  (2 )  p o t e n t i a l ,  and ( 3 )  I n f e r r e d .  The d e f i n i t i o n s

used a r e  t h o s e  recommended by Meyer (December 1978):

0 Proven s i t e s  a r e  t h o s e  (1 )  which a r e  In an advanced s t a g e  o f

development  o r  c o m m e rc i a l i z a t i o n  by a p r i v a t e  company o r  by 

government  f o r  s p e c i f i c  a p p l i c a t i o n s  o r  d e m o n s t r a t i o n s ,  o r  (2 )  

t h o se  on which f a v o r a b l e  q u a n t i t a t i v e  d a t a  on t h e  measured sub

s u r f a c e  t e m p e r a t u r e s ,  volume, and w a t e r  f lows a r e  a v a i l a b l e .

0 P o t e n t i a l  s i t e s  a r e  t h o s e  ( 1 )  on which t h e r e  I s  e x p lo r a lo n  o r

development  a c t i v i t y ,  o r  ( 2 )  f o r  which some f a v o r a b l e  q u a n t i t a t i v e  

su b s u r f a c e  d a t a  have been e s t i m a t e d  o r  measured.
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TABLE 1.  NEW MEXICO IDENTIFIED GEOTHERMAL PROSPECTS

Proven P o t e n t i a l I n f e r r e d

E l e c t r i c  (150°C) 

Baca Loca t ion Animas

Ki lbourne  Hole 

Radium Sp r ings  

San Diego Mountain

D i r e c t  Thermal (20°C to  150°C)

Animas

Faywood

G i la  Hot Spring  

Jemez Spr in gs  

Los A l t u r a s  

Ponce De Leon 

Tru th  or  Consequences

Albuquerque 

Black Mtn.-W. Mesa 

Cli  f f  Area 

Derry H.S. 

M esqu i t e -B er ino  

Mimbres H.S.

Ojo C a l i e n t e

Closson 

Columbus Area 

Guadalupe Area 

Jemez R e s e rv o i r  

Lordsburg

Lower F r i s c o  Hot Sp r ing

P r e w i t t  Area

Socorro

Southern  T u la ro s a  Basin 

White Sands (Town)

Closson

Crown P o in t

E. San Augus t in  P l a in

F o r t  Wingate

Garton Well

J i c a r i 1 1 a  Apache Res.

L i t t l e  Blue Mesa
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TABLE 1.  NEW MEXICO IDENTIFIED GEOTHERMAL PROSPECTS ( C o n t i n u e d )

Proven P o t e n t i a l I n f e r r e d

Di r e c t Thermal (20°C t o  150°C) (C on t inued )

Radium Sp r in g s San Diego Mtn. Mamby' s H. S .

San Ys idro Mancisco Mesa

Socorro Montezuma H.S.

Turkey Creek H.S. Sou thern  T u la ro s a  Basin

Upper F r i s c o  H.S. Tohatch i

Source: Swanburg,
PSL/NMEI,

C . ,  1980 
1980

0 I n f e r r e d  s i t e s  o r  a r e a s  a r e  t h o s e  i d e n t i f i e d  by ( 1 )  s u r f a c e  mani

f e s t a t i o n s  such as  w e l l s  o r  s p r i n g s ,  ( 2 )  chemical  thermometry ,  o r  

(3 )  p ro x im i ty  t o  p o t e n t i a l  o r  proven s i t e s .

2 . 2  Area Development  P lans

2 . 2 . 1  S t a t e  Geothermal  P lann ing  Areas

The New Mexico S t a t e  Team has d e f i n e d  one s u b s t a t e  g e o g ra p h ic a l  a r e a  

in which t h e  deve lopment  and use o f  geothermal  energy  p r o s p e c t s  a r e  l i k e l y  

between now and th e  y e a r  2020.

The f i r s t - p r i o r i t y  t a r g e t  a r e a s  f o r  a r e a  deve lopment  p l an n in g  a r e  

c e n t e r e d  on t h e  Rio Grande River  V a l le y  th ro u g h o u t  i t s  e n t i r e  l e n g t h  w i t h in  

t h e  s t a t e .
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TABLE 2. STATE OF■ NEW MEXICO PROVEN AND POTENTIAL RESOURCES FOR DIRECT THERMAL APPLICATIONS

L a t i t u d e  & 
Longi tude

Tempera tu re  ( “C) Es t im ated E s t im a te d  Power(MWe)

S i t e S ur face S u b s u r f a c e Volume (km^) Proven P o t e n t i a l  I n f e r r e d

Albuquerque 35“
106“

05 ■ 
45'

27 30 3 .0 0.0449

Faywood H.S. 32“
108“

33*
00'

54 1.0

G i l a  H.S. 33“
108“

12'
12'

68 125

Jemez S p r in g s 35“
106“

4 7 '
4'

73 103 3 .0 0 .0 206  0 .6150

Los A l t u r a s 32“
106“

16'
42'

55 120 3 .0 0 .5635

Ojo C a l i e n t e 36“
106“

18'
58'

45 122-161 3 .3

Radium S p r ings 32“
106“

30'
58'

30-85 130-198 3 .3 0 .0368

San Diego 35“ 37' 52

San Ys id ro 35“
106“

30'
40'

50 80 1.0 0 .0206

Socor ro 34“
106“

2 '
56'

33 35 3 .0 0.013

Tru th  or  
Consequences

33“
107“

9 '
15'

36-46 100 1.0 0 .0269  0 .4563

Animas 32“ 85 ' 102 144 3 .0
0

.0359 0.4102 
0 .0 834  2.1508

S ourc e :  PSL/WIEI Data F i l e , 1980
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TABLE 3. STATE OF NEW MEXICO PROVEN AND POTENTIAL ELECTRIC APPLICATIONS

L a t i t u d e  & 
Long i tude

Tempera tu re  (°G) Es t im ated Es t im ated  Power (MWe)

S i t e Sur face Subsur face Volume (km^) Proven P o t e n t i a l I n f e r r e d

Animas
( L i g h t n i n g  Dock)

32°
108°

85'
50'

102 170 3.3 5 20

Baca L oc a t ion 35°
106°

54'
32'

260-315 125.00 50 350 1942

K i lb o u rn e  Hole 31°
106°

57'
58'

45-83 155 3.50 5 25

Radium Spr in gs 32°
107°

30'
58'

30-85 93-130 3 .3 5 30

San Diego Mtn 125 1.00 5

50 370

20

2037

Source :  PSL/NMEI Data F i l e ,  1980



2 . 2 . 2  S p e c i f i c  Area  D eve lo pm ent  P la n :  Dona Ana County

Dona Ana County ( s e e  F igu re  1) i s  one o f  t h e  f a s t e s t  growing a r e a s  in 

t h e  s t a t e .  The t o t a l  county  p o p u l a t i o n  i s  abou t  8 0 ,000 ,  and the  Las Cruces 

SMSA s ta nds  a t  abou t  51 ,000 .  Both t h e  expanding  i n d u s t r i a l  and governmental  

s e c t o r s  a re  c o n t r i b u t i n g  to  a r o b u s t  economy in t h e  coun ty .  Dona Ana County 

has t h e  second l a r g e s t  geothermal  h e a t  p o t e n t i a l  in t h e  s t a t e  ( t h e  Baca 

l o c a t i o n  i s  l a r g e s t ) ,  and t h e r e f o r e  i t  i s  emerging as  t h e  f i r s t  a r e a  of  

i n t e n s e  s tudy  and p l an n in g  a c t i v i t y  accompli shed  th rough  p r i v a t e  and govern 

ment e n t i t i e s .  The s t r o n g  l o c a l  i n t e r e s t  and community l e a d e r s h i p  shown f o r  

t h e  economic use o f  geothermal  energy and t h e  a d j a c e n t  ove r f low ing  economic 

growth p a t t e r n  o f  El Paso,  Texas p rov ide d  t h e  b a s i s  o f  s e l e c t i o n  f o r  t h e  

a r e a  development  p l a n .  A number o f  r e s e a r c h  i n v e s t i g a t i o n s  of  t h e  g e o t h e r 

mal p o t e n t i a l  here  have been conduc ted .  There a r e  two known geothermal  

r e s o u r c e  a r e a ' s  (KGRAs) in t h e  coun ty :  Radium S p r in g s  and Ki lbourne  Hole.

The Ki lbourne Hole KGRA, l o c a t e d  nex t  t o  t h e  U.S.-Mexico b o r d e r ,  has 

p o t e n t i a l  e l e c t r i c a l  g e n e r a t i o n  c a p a c i t y .

The Dona A n a  A r e a  Development Plan i n v o lv e s  f i r s t  t h e  i n v e s t i g a t i o n  of  

t h e  a rea  c h a r a c t e r i s t i c s  such as  geography ,  p o p u l a t i o n ,  economy, and th e  

a t t i t u d e s  o f  t h e  r e s i d e n t s .  Second,  t h e  energy  demands o f  t h e  a r e a ,  both 

c u r r e n t  and p r o j e c t e d ,  a r e  c o n s id e r e d  a c co rd in g  t o  t h e  S ta ndard  I n d u s t r i a l  

Code and fue l  t y p e s .  T h i rd ,  t h e  c u r r e n t  and f u t u r e  geo thermal  energy 

development  i s  d e s c r i b e d .  A p o s s i b l e  s chedu le  o f  a c t i v i t e s  has been e s t i 

mated. I t  should  be kept  in mind, however,  t h a t  a c t u a l  development  i s  

e n t i r e l y  dependen t  on t h e  a c t i o n s  o f  t h e  e n t r e p r e n e u r s .
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In a d d i t i o n  to  t h e  two KGRAs, t h e  county  has numerous ho t  w a t e r  w e l l s  

and ho t  s p r i n g s .  The geothermal  p o t e n t i a l ,  i n c l u d i n g  a l l  s i t e s ,  i s  0 .9899 

quad B t u ' s  f o r  30 y e a r s  f o r  d i r e c t  thermal  use .

Most l a r g e - s c a l e  g reenhouse  o p e r a t i o n s  can e a s i l y  be c o n v e r t e d  t o  t a k e  

advan tage  of  h e a t  from geothermal  w a t e r ,  depending on t h e  r e s o u r c e  and i t s  

l o c a t i o n .

2 .3  S i t e - S p e c i f i c  Development  P lans

2 . 3 . 1  Candida te  Geothermal  S i t e s

The s p e c i f i c  r e s o u r c e  s i t e s  and energy  a p p l i c a t i o n s  ( r e s i d e n t i a l ,  com

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

deve lopment  p l a n s  (SSDPs) a r e  i d e n t i f i e d  and b r i e f l y  d e s c r i b e d  below.

A nim as /L ig h tn ing  Dock

C u r r e n t  a p p l i c a t i o n : S p a c e -h e a t i n g  o f  one house.  Two g e o t h e r 

mal l y  he a te d  g ree nhouse s  w i th  a t o t a l  of

130,000 f t ^ .  Geothermal  i r r i g a t i o n  and 

s o i l  warming system f o r  f r u i t  o r c h a r d .
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A n t i c i p a t e d  a p p l i c a t i o n ; A d d i t io n a l  500,000 square  f e e t  a re a  of  

ge o th e rm a l ly  he a te d  g reenhouse .  S i t e  of  

doe ' s 1979 AET g r a n t  in Region 6 of  

$20,000 to  Tom McCants.

Resource d a ta : Su r face  t e m p e ra t u re  102°C 

Subsur face  t e m p e r a t u r e  144°C

Est im ated  r e s e r v o i r  s i z e : 3 .3  km'

Los A l t u r a s

C u r ren t  a p p l i c a t i o n s : S p a c e -h e a t i n g  o f  home f o r  t h e  P r e s i d e n t  

o f  New Mexico S t a t e  U n i v e r s i t y  (NMSU), 

and source  of  dom es t ic  w a te r  supply f o r  

Los A l t r a s  s u b d i v i s i o n .

A n t i c i p a t e d  a p p l i c a t i o n : S p a c e -h e a t i n g :  Sandyland g reenhouse .

New Mexico S t a t e  U n i v e r s i t y  campus, l and 

development  s u b d i v i s i o n  d i s t r i c t  h e a t i n g .

Resource d a t a : S u r face  t e m p e ra t u re  48°C

S ubsu r face  t em pe ra u te  120°C

Es t im ated  r e s e r v o i r  s i z e : 6 .0  km'
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Truth or  C o n s e q u e n c e s

C u r r e n t  a p p l i c a t i o n s ; Severa l  r e s o r t  s p a s ,  ba thhouses  and 

p o o l s ,  s p a c e h e a t i n g  o f  Yucca Lodge. 

P re hea ted  b o i l e r  f e e d w a te r  and ho t  w a te r  

supp ly  f o r  C a r r i e  T in g le y  H o s p i t a l ,  p lus  

t h e  geothermal  t h e r a p e u t i c  p o o l s .

A n t i c i p a t e d  a p p l i c a t i o n ; S pa c e hea t ing  o f  s e n i o r  c i t i z e n s  c e n t e r .  

Yucca Gardens condominium b u i l d i n g  

complex,  and commercial  b u i l d i n g s

Resource d a t a : S u r fa c e  t e m p e r a t u r e  45°C 

S ubsu r face  t e m p e r a t u r e  100°C

Es t im ated  r e s e r v o i r  s i z e ; 1 .0  km'

Albuquerque 

C u r ren t  a p p l i c a t i o n s : Heat  pump s p a c e h e a t i n g  of  n i n e - s t o r y  

o f f i c e  b u i l d i n g  (S a n d ia  Sav ings)

P r o j e c t e d  a p p l i c a t i o n s : Large u s e r  s p a c e h e a t i n g :  West Mesa A i r 

p o r t ,  West Mesa High Schoo l ,  U n i v e r s i t y  

o f  Albuquerque campus p r e h e a t  b o i l e r  

system, d i s t r i c t  h e a t i n g  o f  f u t u r e  sub

d i v i s i o n s  on t h e  West Mesa
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Resource d a t a : S u r fa c e  t e m p e r a t u r e  27°C 

Subsu r face  t e m p e r a t u r e  N/A

Es t im ated  r e s e r v o i r  s i z e :  3 .0  km"

Jemez Spr ings

C ur ren t  a p p l I c a t l o n : Ba thhouse,  greenhouse  s p a c e h e a t i n g

P r o j e c t e d  a p p l i c a t i o n : S pa c e hea t ing  o f  v i l l a g e  munic ipa l  

b u l I d l n g s

Resource d a t a : S u r face  t e m p e r a t u r e  73°C 

S ubsu r face  t e m p e r a t u r e  103°C

Est im ated  r e s e r v o i r  s i z e :  3 .3  km

2 .4  Time-Phased P r o j e c t  Plan

2 . 4 . 1  A c t ive  D em o n s t r a t i o n /C o m m e rc ia l i z a t i o n  P r o j e c t s

There a re  n ine  geothermal  developments  In t h e  s t a t e  t h a t  a r e  c u r r e n t l y  

a c t i v e  dem o n s t ra t io n  and c o m m e rc i a l i z a t i o n  p r o j e c t s .  All  o f  t h e s e  p r o j e c t s  

a r e  c o n s id e r e d  t o  be c a n d i d a t e s  f o r  t h e  t im e - p h a s e d  p r o j e c t  p l a n s .
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Of th o s e  p r o j e c t s ,  s i x  a r e  d e m o n s t r a t io n  p r o j e c t s  t h a t  were i n i t i a t e d  

by t h e  New Mexico Energy and M in e ra l s  Department  and c o s t - s h a r e d  w i th  f e d e r a l  

and p r i v a t e  funding s o u r c e s .  These d e m o n s t r a t io n  p r o j e c t s  i n c l u d e  th e  

fo l l o w i n g :

1. C a r r i e  T ing le y  H o s p i t a l  a t  t h e  C i ty  o f  T ru th  o r  Consequences .

The g e o th e r m a l ly  p r e h e a t e d  hot  w a te r  system was d e s ig n e d  and 

i n s t a l l e d  and i s  o p e r a t e d  by t h e  BDM Corp. The p r o j e c t  uses  an 

o ld  a c t i v e  wel l  system t h a t  p r o v id e s  n a t u r a l  ho t  w a te r  f o r  t h e  

h o s p i t a l ' s  two t h e r a p e u t i c  p o o l s .  The p r o j e c t  s t a r t e d  on March 1, 

1980 and began o p e r a t i o n s  wi th  a r i b b o n - c u t t i n g  ceremony on 

September  18, 1980. The system i s  be ing  m on i to red  and w i l l  be

e v a l u a t e d  u n t i l  June  1981. The system i s  equ ipped  t o  hand le

170,350 l i t e r s  o f  c o n t i n u o u s l y  pumped wel l  w a te r  (43°C) t h a t  

c o n t a i n s  a u s e fu l  h e a t  c o n t e n t  o f  12,000 Btu /min .

2. U n i v e r s i t y  P r e s i d e n t ' s  House, U n i v e r s i t y  C e n te r ,  NMSU, Las 

Cruces.  Th is  i s  a s p a c e - h e a t i n g  p r o j e c t  f o r  t h e  r e s i d e n c e .  A 

wel l  has been d r i l l e d  i n t o  t h e  Los A l t u r a s  Geothermal  Anomaly, 

which u n d e r l i e s  t h e  r e s i d e n c e .  The s p a c e - h e a t i n g  system uses  

50®C w a te r  from a dep th  o f  137 m e te r s  (450 f t )  a t  a f low r a t e  of

64 .3  1/min.  The p r o j e c t  s t a r t e d  June  28,  1979; c o n s t r u c t i o n  was 

completed  in September  1980, and th e  r e s i d e n c e  was occup ied  in

December, 1980. The m o n i to r in g  and r e p o r t i n g  w i l l  c o n t i n u e  u n t i l

June  1981.
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3. S o l a r - A s s i s t e d  Geothermal  Greenhouse ,  Faywood Hot S p r i n g s . The 

r e s o u r c e  i s  t h e  Faywood Hot S p r i n g s ,  48 .3  km (30 m i l e s )  s o u t h e a s t  

of  Bayard,  New Mexico, t h e  s p r i n g s  f low a t  132.51 1/min and

57°C (125°F) .  The o b j e c t i v e  i s  t o  c o n s t r u c t  and o p e r a t e  t h e  geo

thermal  greenhouse  us ing  r u n o f f  w a te r  from th e  hot  s p r i n g  t o  p r o 

duce n a t i v e  p l a n t s  f o r  was te  t a i l i n g s  r e c l a m a t i o n  p r o j e c t s  by 

Kennecot t  Copper C o r p o r a t io n .  Th i s  deve lopment  i s  being  con

s t r u c t e d  and o p e ra t e d  by hand icapped  l a b o r  from th e  Southwest  

S e r v i c e s  f o r  Handicapped C h i ld re n  and A d u l t s .  Th is  s e r v i c e  

o r g a n i z a t i o n  owns th e  g reenhouse .  Th is  p r o j e c t  was s t a r t e d  on 

June 18, 1979 and i s  n e a r l y  comple ted  (Summer 1981) .

4. C i ty  o f  Tru th  or  Consequences S e n i o r  C i t i z e n s  C e n t e r . Th is  i s  a

r e t r o f i t  s p a c e - h e a t i n g  p r o j e c t  t h a t  w i l l  t a p  t h e  u n d e r ly in g  a r t e 

s ian  thermal  w a te r  ba s in  under  t h e  c i t y .  The wel l  w a te r  t em pera 

t u r e  in t h e  a r e a  a ve ra ge s  43°C. The geothe rmal  w a te r  w i l l  be

pumped from a 154 meter  ( o r  l e s s )  wel l  which i s  being  d r i l l e d  on

c i t y  p r o p e r t y .  Th is  wel l  w i l l  be c onnec ted  to  t h e  c i t y ' s  S e n io r  

C i t i z e n s  C e n te r  t o  supply  up t o  100,000 B t u / h r  du r in g  peak demand 

p e r i o d .  The comple te  d e s i g n ,  i n s t a l l a t i o n ,  and m on i to r ing  o f  t h e  

s p a c e h e a t in g  system was comple ted  by February  1981. The p r o j e c t  

was s t a r t e d  on June  28, 1979 and w i l l  t e r m i n a t e  December 31, 1981.

5. S o l a r - A s s i s t e d  Geothermal  Greenhouse ,  T a o s . The r e s o u r c e  i s  t h e  

Ponce de Leon Hot Sp r in g s  nea r  Ranchos de Taos.  The s p r i n g s  d i s -
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charge  1 ,305 ,977  1 /day  a t  35°C a t  an e l e v a t i o n  o f  abou t  2 ,256  m.

The p r o j e c t  w i l l  a n a ly z e  and de te rm ine  t h e  use o f  a geothermal

h e a t  r ecove ry  system to  p ro v id e  thermal  energy  f o r  greenhouse
2

s p a c e h e a t i n g  ( f o r  5 ,574  m ) f o r  growing cash  c ro p s  and f o r  o t h e r  

commercial p r o c e s s e s .  This  p r o j e c t  uses  t ec h n o lo g y  t r a n s f e r  from 

power p l a n t  waste  h e a t  r ec o v e ry  and i s  conduc ted  by S o l a r  America,  

Inc .  o f  Albuquerque.  The p r o j e c t  began May 22, 1979 and was d e d i 

c a t e d  a t  a r i b b o n - c u t t i n g  ceremony on October  28, 1980.

6. L 'e qqs  P r o d u c t s ,  I n c . ,  M e s i l l a  P a r k . Th is  p r o j e c t  e v a l u a t e d  the  

r e s o u r c e  p o t e n t i a l  and th e  e n g in e e r i n g  r e q u i r e d  f o r  b r i n g i n g  geo

thermal  ene rgy on l i n e  f o r  i n d u s t r i a l  p r o c e s s  a t  t h e  h o s i e r y  manu

f a c t u r i n g  p l a n t .  A 1,800 f t  t e s t  wel l  was d r i l l e d  on t h e  p l a n t  

s i t e  on May 12, 1980. No a p p r o p r i a t e  r e s o u r c e  was found,  b u t  a 

warm bot tom ho le  t e m p e r a t u r e  o f  32°C was e n c o u n te re d .  I t  was 

de te rm ined  from a s e r i e s  o f  economic and e n g i n e e r i n g  t e s t s  t h a t  

t h e  development  of  a deep r e s o u r c e  would no t  be e c o nom ica l ly  

s u i t a b l e  f o r  t h e  company's  r e q u i r e m e n t  and needs .

With t h e  e x c e p t io n  o f  some aged ho t  s p r i n g  r e s o r t  s p a s ,  most p r i v a t e  

b u s i n e s s  e n t e r p r i s e s  us ing  geothermal  energy  in t h e  s t a t e  s t a r t e d  in  the  

I 9 6 0 ' s .  The most s i g n i f i c a n t  deve lopments  a r e  l i s t e d  h e re :

1. Baca Loca t ion Geothermal  Power P l a n t  Demons tra t ion  Program, Jemez 

M oun ta in s . The r e s o u r c e s  o f  t h e  p r o j e c t  a r e a  i n s i d e  t h e  V a l l e s
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Caldera  i n c lu d e  bo th  a l i q u i d  and a va por -dom ina ted  r e s e r v o i r .

The major ,  l i q u i d - d o m i n a t e d  r e s e r v o i r  i s  o v e r p r e s s u r e d  and con-

12t a i n s  a c a l c u l a t e d  1 .8  x 10 kg of  f l u i d  in p l a c e .  The average  

r e s e r v o i r  f l u i d  t e m p e r a t u r e  i s  in ex c es s  of  260°C. The main p r o 

d u c t io n  and i n j e c t i o n  zone i s  t h e  lower B a n d e l i e r  T u f f ;  t h e  upper  

B a n d e l i e r  forms th e  cap roc k .  Since  t h e  f i r s t  geo thermal  wel l  was 

a c q u i r e d  in 1963, Union Geothermal  of  New Mexico has d r i l l e d  23 

w e l l s ,  and p robab ly  10 t o  15 more w e l l s  may be needed f o r  the  

proposed  50 MWe p l a n t .  Fina l  approva l  o f  t h e  env ironm en ta l  impact  

s t a t e m e n t  was made in May o f  1980. A u t h o r i z a t i o n  f o r  c o n s t r u c t i o n  

i s  s t i l l  pending from t h e  P u b l i c  S e r v i c e  Commission, and a d d i 

t i o n a l  w a te r  r i g h t s  need t o  be g r a n t e d  from t h e  S t a t e  E n g i n e e r ' s  

O f f i c e  b e f o r e  c o n s t r u c t i o n  can beg in .

2. The Animas V a l ley  Geothermal  G re e n h o u se s . The o p e r a t o r s  a r e  Tom 

McCants and Dale B u r g e t t .  Two ho thouse  o p e r a t i o n s  a r e  d e s c r i b e d  

t o g e t h e r  because  o f  t h e  same u n d e r ly in g  r e s o u r c e  and because  o f  

i d e n t i c a l  c h a r a c t e r i s t i c s ,  e n e rg y -u s e  a p p l i c a t i o n s ,  and geothermal  

e n e rg y - r e q u i  r ements .

The r e s o u r c e  i s  t h e  "Animas h o t s p o t , "  a ve ry  sha l low  anomalous 

a q u i f e r ,  where abundant  w a te r  o f  102°C (215°F)  i s  o b t a i n e d  a t  

de p th s  o f  l e s s  than  29 m e t e r s .  The thermal  anomaly has no s u r f a c e  

m a n i f e s t a t i o n s  and i t  i s  ve ry  g e o p h y s i c a l l y  c o n s p i c i o u s  in a 

1 square  mil e  s e c t i o n .  Th is  a p p a r e n t l y  i s  a f a u l t - c o n t r o l l e d  

f e a t u r e  a d j o i n i n g  a s e d i m e n t - f i l l e d  b a s i n .
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The two greenhouse  o p e r a t i o n s  o v e r l y i n g  th e  thermal  anomaly use 

3600 Btu/min and 1700 Btu/min w i th  no thermal  drawdown. The 

thermal  c a p a c i t y  i s  used f o r  t h e  p r o d u c t i o n  o f  v a r i o u s  h i g h - p r i c e d  

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

3. Geothermal  Heat  Pump System of  Sandia  Sav ings  B u i l d in g ,

A lbuque rque . Two a q u i f e r s ,  90 f t  and 270 f t  deep ,  supp ly  cool 

and warm w a t e r s  a c c o rd in g  t o  seasona l  demand. Two w e l l s  a re  

i n vo lve d  in t h i s  o p e r a t i o n :  t h e  sha l low  well  s u p p l i e s  cool  w a te r

w i th  a t e m p e r a t u r e  range from 17°C to  21°C (60® t o  70°F ) ;  t h e  

d e e p e r  wel l  s u p p l i e s  warm w a te r  a t  26° t o  27°C. The w a te r  i s  

withdrawn from e i t h e r  the  cool  o r  warm w e l l ,  depending  on the  

se ason ,  and i n j e c t e d  i n to  t h e  o t h e r  w e l l .  A h e a t  exchanger  and 

t h r e e  100 hor sepower compressors  a r e  used t o  b o o s t  o r  lower t h e  

w a te r  t e m p e r a t u r e s  f o r  w i n t e r  h e a t i n g  o r  summer c o o l i n g .  Hea t ing 

r e q u i r e s  2 , 5 1 8 ,0 0 0  B tu / h r  and c o o l i n g  r e q u i r e s  3 ,4 6 7 ,1 8 2  B t u / h r .

2 .5  S t a t e  A ggrega t ion  o f  P r o s p e c t i v e  Geothermal  U t i l i z a t i o n

Table  4 shows t h e  e s t i m a t e s  o f  t h e  t o t a l  geothermal  energy  o n - l i n e  f o r  

t h e  p l ann ing  a r e a  as  a f u n c t i o n  of  t im e .
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TABLE 4. POSSIBLE ECONOMICAL GEOTHERMAL ENERGY ON LINE (10^^  Btu)

Area
Dev.
Plan 1985 1990 2000 2020

#1 2.47 8 .09 23.0 48 .7

2 0 0 0 .77 0.81

3 1.87 5.37 13.13 26.1

4 0.72 1.79 2.47 3.22

5 0 0 .89 4 .43 6 .99

6 0 0 0 0

7 0.65 4.38 11.40 23.2

8 0 0 0 0

Area
Dev.
Plan Area

1. Dona Ana County

2. Albuquerque Area— B e r n a l i l l o ,  To r ra nc e , and Cibo la

3. Los Alamos, Rio A r r i b a ,  Sandova l ,  Santa Fe, and Taos

4. S i e r r a  and Socor ro

5. C a t ron ,  G r a n t ,  H ida lgo ,  and Luna

6. Chaves,  Eddy, Lea, L inc o ln ,  and Otero

7. McKinley, San J u a n ,  and Va lenc ia

8. All n o r t h e a s t e r n  c o u n t i e s

Source:  PSL/NMEI

4 - 1 9



2 .6  I n s t i t u t i o n a l  A n a l y s i s

2 . 6 . 1  Overview o f  S t a t e  L e g i s l a t i o n

L e g i s l a t i o n  r e g a r d in g  r e g u l a t o r y  c o n f l i c t s ,  geo thermal  l e a s i n g ,  and 

d i s t r i c t  h e a t i n g  a u t h o r i t y  was no t  f e a s i b l e  d u r in g  t h e  1980 l e g i s l a t i v e  

s e s s i o n  due to  t h e  a d m i n i s t r a t i o n ' s  r e l u c t a n c e  t o  p u t  s u b s t a n t i v e  i s s u e s  on 

th e  cal  1.

I t  i s  p o s s i b l e  t h a t  some d i f f i c u l t i e s  in  t h e  r e l a t i o n s h i p  between 

a p p r o p r i a t i v e  r i g h t s  and c o r r e l a t i v e  r i g h t s  f o r  geothe rmal  r e s o u r c e s  may 

p o t e n t i a l l y  be r e s o l v e d  th rough  a d m i n i s t r a t i v e  a c t i o n .

At any r a t e ,  d i s t r i c t  h e a t i n g  l e g i s l a t i o n  and amendments t o  s t a t e  geo

thermal  l e a s i n g  p o l i c i e s  may not  be examined any f u r t h e r  u n t i l  t h e  1982 

s e s s i o n .

Through a r ev iew o f  s t a t e  s t a t u t e s ,  t h e  a s s i s t a n c e  o f  t h e  s t a t e  e n g i 

n e e r ' s  o f f i c e  and th e  NUSL, and e x t e n s i v e  d i s c u s s i o n s  and co r re spondence  

w i th  Steve Reynolds  and D. E. Gray, who have been e x t r e m e ly  r e c e p t i v e  and 

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

0 In d e c l a r e d  groundwater  b a s i n s ,  c o n f l i c t s  between a p p r o p r i a t i v e  

r i g h t s  and c o r r e l a t i v e  r i g h t s  f o r  geothe rmal  r e s o u r c e s  may p o te n 

t i a l l y  be r e s o l v e d  a d m i n i s t r a t i v e l y .  In t h e  S t a t e  E n g i n e e r ' s
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view,  t h i s  may be a c h ie v e d  th rough  c o n d i t i o n s  p l a c e d  on geothermal  

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

o t h e r  geothermal  a p p r o p r i a t o r s  i s  waived.

0 The S t a t e  E n g i n e e r ' s  j u r i s d i c t i o n  does no t  e x tend  o u t s i d e  of

d e c l a r e d  groundwate r  b a s i n s .  The a p p r o p r i a t i v e  r i g h t s / c o r r e l a t i v e  

r i g h t s  c o n f l i c t  t h e r e f o r e  c a nno t  be r e s o l v e d  in t h e s e  a r e a s  by 

means of  c o n d i t i o n s  on geothermal  a p p r o p r i a t i o n s .  L e g i s l a t i o n  to  

r e s o l v e  t h e  c o n f l i c t  in  t h e s e  a r e a s  may be w a r ra n t e d .

0 According t o  c e r t a i n  s t a t u t o r y  p r o v i s i o n s  (72 -12 -25  NMSA ( 1 9 7 8 ) ) ,

"nonpo tab le"  w a te r  a t  d e p th s  o f  2500 f e e t  o r  more i s  exempt from 

d e c l a r e d  b a s i n s .  Although t h e  S t a t e  Engineer  q u e s t i o n s  t h e  f o rc e  

o f  t h i s  p r o v i s i o n ,  i t  may remove most h in d ra n c e s  t o  development  

of  deep so u rc e s .  Geothermal  development  i s  c louded  by t h i s  p ro 

v i s i o n  in t h e  s t a t u t e ,  and i t  d e s e r v e s  l e g i s l a t i v e  r ev iew.

Only one l e g i s l a t i v e  i tem was e n a c t e d  in t h e  1981 s e s s i o n  t h a t  i s  

im p o r ta n t  in promoting geothermal  ene rgy  in New Mexico. An a p p r o p r i a t i o n  

c a l l e d  Chapter  134 o f  Laws 1980, S e c t i o n  2, was e n a c t e d  t o  p ro v id e  $600,000 

of  s t a t e  funds f o r  t h e  pu rpose  o f  fund ing  geothermal  d r i l l i n g  and geothermal  

d e m o n s t r a t io n  p r o j e c t s .  The s t i p u l a t i o n  i s  made t h a t  awards be made only 

on t h e  b a s i s  o f  e q u a l l y  matching  funds from p r i v a t e  o r  f e d e r a l  s o u rc e s .
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2 . 7  P u b l i c  O u trea ch  Program

The goal  o f  t h i s  program i s  t o  i n c r e a s e  awareness  and a c c e p ta n c e  of  

geothermal  energy  and t o  promote t h e  use o f  geothe rmal  r e s o u r c e s  by i n d u s 

t r y ,  commerce, a g r i c u l t u r e ,  and government.  Th i s  program i s  des ig n e d  to  

e x p e d i t e  the  d i r e c t  a p p l i c a t i o n s  o f  geothermal  energy  by (1 )  i d e n t i f y i n g  

geothermal  a p p l i c a t i o n  c o n c e p t s ;  ( 2 )  i d e n t i f y i n g  p o t e n t i a l  r e s o u r c e  end-  

u s e r s ;  ( 3 )  i d e n t i f y i n g  p o t e n t i a l  fund ing  f o r  e n d - u s e r s  s e r v i n g  a b r o k e r  

f u n c t i o n  between e n d - u s e r s ,  government ,  and p r i v a t e  d e v e l o p e r s ;  and ( 4 )  p r o 

v id in g  e n g in e e r i n g  and t e c h n i c a l  a s s i s t a n c e  t o  p o t e n t i a l  e n d - u s e r s .

2 . 7 . 1  Outreach Mechanisms

The New Mexico Out reach  Program i s  o r i e n t e d  p r i m a r i l y  t o  a s s i s t i n g  

s e l e c t e d  p o t e n t i a l  e n d - u s e r s  who were i d e n t i f i e d  e i t h e r  in t h e  e a r l y  p l a n 

ning work of  t h e  s t a t e ' s  0/R geo thermal  energy  deve lopmen t  o r  th rough  t h e  

completed m arke t ing  a n a l y s i s ,  r e f e r r e d  t o  as  t h e  "New Mexico Assessment  o f  

t h e  marke t  p o t e n t i a l  o f  Geothermal  Energy ."  These p o t e n t i a l  e n d - u s e r s  were 

s e l e c t e d  on the  b a s i s  o f  t h e i r  ene rgy  consumpt ion,  need f o r  an a l t e r n a t i v e  

sou rce  o f  energy  su p p ly ,  e n e rg y - u s e  p l an n in g  a t t i t u d e ,  and e n thus ia sm .  More 

t e c h n i c a l  a s s i s t a n c e  r e q u e s t s  were g e n e r a t e d  th rough  t h i s  m arke t ing  survey 

p r o j e c t  than  th rough  a l l  o f  t h e  o t h e r  o u t r e a c h  mechanisms combined.  Each 

ca se  i s  hand led w i t h  i n d i v i d u a l  m ee t ings  t o  d e f i n e  t h e  p rob lems,  g o a l s ,  and 

needs ,  and then  t h e  m ee t ings  a r e  u s u a l l y  fo l low e d  up w i th  small  economic and 

e n g in e e r i n g  s t u d i e s .  A l i t e r a t u r e  s e a r c h  o f  t e c h n i c a l  equipment  i s  sometimes 

made, o r  i n fo r m a t io n  o f  v a r i o u s  t y p e s  on c o n s u l t a n t s  may be s u p p l i e d  a c c o r d in g  

t o  t h e  r e q u e s t o r ' s  needs.
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The o t h e r  o u t r e a c h  mechanis ms a r e :

0 S t a t e  EMD Research and Development Program

0 DOE Region 6 A p p r o p r i a t e  Energy Technology Sm a l l -G ra n t s  Program

0 S t a t e  Geothermal  Demons tra t ion  Program

0 Energy E x te ns ion  S e r v i c e

0 New Mexico Energy I n s t i t u t e

The New Mexico R&D program has sp e n t  a p p ro x im a te ly  $1 .17  m i l l i o n  f o r  

geothermal  r e s e a r c h  and deve lopm ent .  Geophys ica l  and e n g in e e r i n g  p r o j e c t s  

have been funded by R&D fu n d s ,  and t h i s  sou rce  o f  fund ing  has g e n e ra t e d  

numberous c o n t a c t s  and p r o j e c t s  in New Mexico.

The geothermal  team rev iews  geothermal  p r o p o s a l s ,  makes s t a f f  recom

mendat ions  t o  t h e  R&D Review Board,  m on i to r s  funded p r o j e c t s ,  and t r a n s f e r s  

t h e  t e c hno logy  deve loped  under  R&D t o  t h e  c i t i z e n s  o f  New Mexico.
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The a p p r o p r i a t e  energy  t ec h n o lo g y  s m a l l - g r a n t s  program I s  a n o th e r  a r e a  

where t h e  s t a t e  team has p ro v id e d  he lp  th rough  In fo r m a t io n  d i s s e m i n a t i o n  on 

th e  program and i t s  a p p l i c a t i o n  p r o c e d u r e s .  C r i t i c a l  rev iew and recommenda

t i o n s  were p rov ided  t o  t h e  NM Energy and Mineral  Depar tm ent— t h e  p a r t i c i p a t i n g  

agency f o r  DOE in t h i s  s t a t e .

In 1979, New Mexico awarded $200,000  t o  s ix  c o n t r a c t o r s  f o r  geothermal  

space  h e a t i n g  d e m o n s t r a t i o n s .  These d e m o n s t r a t io n  p r o j e c t s  a r e  New M exico 's  

way o f  l e a d in g  by example,  and th e y  a r e  our  announcement  t h a t  New Mexico has 

v i a b l e  geothermal  r e s o u r c e s  t h a t  can be de ve loped  now.

Demonstra t ion m o n i to r in g  i s  c o n t i n u i n g  on t h e  c o n s t r u c t i o n ,  o p e r a t i o n ,  

and e v a l u a t i o n  o f  t h e  s ix  p r o j e c t s ,  and e v e n t u a l l y  t h e  i n f o r m a t io n  and 

e x p e r i e n c e  w i l l  be t r a n s f e r r e d  t o  t h e  p u b l i c  and to  p o t e n t i a l  d e v e l o p e r s .

The d e m o n s t r a t i o n s  a l s o  o f f e r  t h e  mon ito r  t h e  o p p o r t u n i t y  t o  a s s i s t  

d e v e l o p e r s  in a d m i n i s t r a t i v e  and p e rm i t  p r o c e d u r e s ,  t h e r e b y  g a in i n g  p r a c t i 

ca l  e x p e r i e n c e  t h a t  w i l l  be u s e f u l  t o  f u t u r e  d e v e l o p e r s .

The geothermal  team has worked w i th  the  Energy Ex tens ion  S e r v i c e  t o  

t r a n s f e r  t o  t h e  p u b l i c  upda ted  in fo r m a t io n  and m a t e r i a l s  on goe thermal  

ene rgy r e l a t i n g  t o  r e s o u r c e  a v a i l a b i l i t y ,  space  h e a t i n g ,  a g r i c u l t u r a l  

a p p l i c a t i o n s ,  i n d u s t r i a l  u s e s ,  and commercial a p p l i c a t i o n s .
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2 . 7 . 2  Summary o f  C o n ta c t  and R e s u l t s

All o f  t h e  c o n t a c t s  made t h i s  p a s t  y e a r  a r e  summarized and b r i e f l y  

d e s c r i b e d  In Appendix A-5, "The Complete L i s t  of  New Mexico C o n s u l t a n t s ,  

Resource D e ve lope r s ,  P r i v a t e  Users  and S u p p l i e r s . "

2 . 7 . 3  O vera l l  P r o s p e c t u s  f o r  Fu tu re  Geothermal  A c t i v i t y

The New Mexico Geothermal  Demons tra t ion  Program has s u c c e s s f u l l y  r a i s e d  

th e  p r o f i l e  o f  t h e  v i a b i l i t y  o f  geothe rmal  energy  as  an a l t e r n a t i v e  energy  

r e s o u r c e .  New Mexico now f i n d s  I t s e l f  In a p o s i t i o n  of  no t  on ly  having  s ix  

a c t i v e  d e m o n s t r a t i o n s  b u t  a l s o  having an I n t e n s e  I n t e r e s t  In geothermal  

ene rgy shown by a b road  spect rum o f  our  community.

G r e a t e s t  I n t e r e s t  In geothe rmal  deve lopment  I s  be ing  shown In Dona Ana 

County In t h e  s o u th e r n  p a r t  o f  t h e  s t a t e .  The coun ty  I s  t h e  home of  

New Mexico S t a t e  U n i v e r s i t y ,  which has been a c t i v e l y  d r i l l i n g  f o r  geothermal  

ene rgy on campus. The u n i v e r s i t y  has s u c c e s s f u l l y  comple ted s e v e r a l  w e l l s  

and o b t a i n e d  s t a t e  and DOE f i n a n c i a l  a s s i s t a n c e  f o r  campus dom es t ic  ho t  

w a te r  h e a t i n g .

EMD personne l  have been working w i th  community l e d e r s  in Dona Ana 

County t o  I d e n t i f y  p o t e n t i a l  u s e r s .  I n i t i a l  I n fo r m a t io n  has f u r n i s h e d  

p r o s p e c t s  In t h e  a r e a s  o f  space  h e a t i n g  f o r  a r e t i r e m e n t  c e n t e r  and g r e e n 

house o p e r a t i o n s ,  p r o c e s s  h e a t  f o r  a p e t  food p r o c e s s o r ,  and geothermal  

a p p l i c a t i o n  f o r  a d a i r y .
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F i n a l l y ,  t h e  West Mesa a r e a ,  A lbuque rque ,  has become t h e  fo ca l  p o i n t  

o f  geothermal  e x p l o r a t i o n .  The West Mesa a r e a  I s  t h e  c e n t e r  o f  new growth 

In Albuquerque,  and geothermal  a p p l i c a t i o n s  may have a v i a b l e  f u t u r e .  P lans  

f o r  f u r t h e r  e x p l o r a t i o n  In t h i s  a r e a  a r e  be in g  deve loped .

All In a l l .  New M exico 's  geo thermal  f u t u r e  c o n t i n u e s  t o  be b r i g h t  and 

I t s  a c t i v i t y  I s  I n c r e a s i n g .  The EMD I s  t a k i n g  a ve ry  a c t i v e  r o l e  In geo

thermal  R&D, d e m o n s t r a t i o n ,  o u t r e a c h ,  and c o m m e r c i a l i z a t i o n ,  and t h i s  e f f o r t  

shou ld  e x p e d i t e  development .
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3 .0  SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS 

The f o l lo w in g  a r e  t h e  S t a t e  Team's f i n d i n g s  and recommendations;

1. Out reach  e f f o r t  has i n c r e a s e d  s u b s t a n t i a l l y  and has r a i s e d  the  

geothermal  p r o f i l e .

2. New M exico 's  Research and Development fund has had a s u b s t a n t i a l  

impact  on geothermal  deve lopment  and o u t r e a c h .

3. New M exico 's  Geothermal Demonstra t ion  Program has p rov ided  the  

b i g g e s t  b o o s t  t o  geothermal  development ,  and t h e  $200,000 appro 

p r i a t i o n  has been deve loped  i n t o  s ix  p r o j e c t s  va lued  a t  more than 

$500 ,000.  The new $600,000 a p p r o p r i a t i o n  has g e n e r a t e d  one p ro 

j e c t ,  and more a r e  expec ted  in the  nea r  f u t u r e .

4. S p e c i a l l y  t r a i n e d  and e x p e r i en c e d  geothermal  pe rsonne l  shou ld  be 

made a v a i l a b l e  t o  t h e  s t a t e s  f o r  30 to  90 days t o  a s s i s t  the  

s t a t e s  in o r g a n i z in g  and f i n e  t un ing  t h e i r  o p e r a t i o n s .  Examples: 

r e s o u r c e  p l a n n in g ,  wel l  d r i l l i n g ,  c o n t r a c t i n g ,  e l e c t r i c a l  

g e n e r a t i o n ,  and space h e a t i n g  e n g in e e r i n g .

5. S t a t e  and Federal  a g e n c i e s  have to  r e a l i z e  t h a t  loan g u a r a n t e e s  

a d d re s s  a symptom, not  t h e  i l l n e s s .  Major t e c h n i c a l  e f f o r t s  must
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be made t o  reduce  geothermal  r i s k s  by improving th e  techno logy ,  

e s p e c i a l l y  t e c h n o l o g i e s  a s s o c i a t e d  w i th  e x p l o r a t i o n ,  well  d r i l 

l i n g ,  and r e s e r v o i r  i d e n t i f i c a t i o n .  Prime emphasis  must be p laced  

on reduc ing  o r  e l i m i n a t i n g  the  huge r i s k  a s s o c i a t e d  wi th  " f i r s t  

h o l e s . "  Th is  program must have p r o v i s i o n  f o r  many i n i t i a l  w e l l s ,  

and have maximum a c ce s s  by s m a l l -  and medium-size energy  u s e r s .
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TABLE A-1

TOTAL ACREAGES OF GEOTHERMAL LEASES - NEW MEXICO

Fede r£_l_Î a s

Total Acreages of Competitive Lease in KGRA's; 87,540
(51 Leases)

Total Acreages of Non-competitive Leases: 138,170
(72 Leases)

State Leases

Total Acreages of State Leases: 45,663
(111 Leases)

TOTAL OF ALL ACREAGES LEASED 271,373
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TABLE A-2

FEDERAL ACTIVE COMPETITIVE GEOTHERMAL LEASES - NEW MEXICO

COUNTY & LESSEE
SIZE, ACRES &
(NO. OF LEASES) KGRA/LOCATION

DATE ISSUED I. 
(COST/ACRE)

DONA ANA

Aiiiinoil USA,
Inc.

Anadarko Production

Chevron USA

N.K. Hunt 

HIDALGO

Amax Exploration

Aninoii USA, Inc.

J.E. Blakenship

Earth Power' Corp.

Phillips Petroleum 
Co.

RIO ARRIBA 

Amax Exploration

SANDOVAL

Amax Exploration

1,235.45 (I)

18,476.45 (9)

2,198.48 (3)

360.00 (2)

6,580.43 (3)

1,271.64 (1)

1,235.72 (3)

5,060.12 (2)

2,898.37 (2)

Radium Springs, KGRA, 
T21S, RIW

Kilbourne Hole, KGRA, 
T27 & 28S, RIW

Radium Springs, KGRA, 
T21S, RIW

Radium Springs, KGRA, 
T21S, RIW

Lightning Dock, KGRA, 
T25S, R19 & 20W

Lightning Dock, KGRA, 
T25S, R19W

Lightning Dock, KGRA, 
T25S, R19W

Lightning Dock, KGRA 
T24 & 25S, R19 & 20W

Lightning Dock, KGRA 
T25S, R19W

6,183.45 (4) Baca Location No. 1
KGRA, T21N, R3 & 4E

3,870.84 (2) Baca Location No. 1
KGRA, T18N, R3 & 4E

02/01/78 ($8.29)

07/01/75 ($10.06- 
($30.50 & $10.63)

12/01/77 & 12/01/78 
($30.50 & $10.63)

12/01/78 ($56.00)

Various ($3 . 13 , 
$8. 11 and $13.07

01/01/77 ($1.99)

01/01/77 ($1.99)

10/01/76 & 
12/01/78

10/01/76 ($3.38 
& $5.23)

08/01/77 & 12/01/77 
($5.67 F $5.31)

08/01/77 ($5.67)

Sources; Bureau ol Land Management Hatton, Kay, 1980
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TABLE A-3

FEDERAL ACTIVE NON-COMPETITIVE GEOTHERMAL LEASES - NEW MEXICO

COUNTY & LESSEE
SIZE, ACRES & 
(NO. OF LEASES) LOCATION

DATE
ISSUED

DONA ANA

Mary Antweil 1,365.44 (1) T19S, R2W 03/19/79
Chevron USA Inc. 2,522.17 (2) T20 & 21S, RIE & IW 06/29/79
J.F. Grimm 9,568.61 (5) T25 & 26S, RIE 06/11/75
C.L. Hunt 13,730.68 (6) T27S, R1 & 2W & 05/29/75 &

T20S & 21S,, RIW 06/26/79 &
01/25/80

Nancy B. Hunt 1,280.00 (1) T28S, R2W 05/29/79
Nelson B. Hunt 15,536.00 (7) T26S, R1 & 2W 05/29/79
N.K. Hunt 8,306.94 (4) T29S, R1 & 2W 05/29/79
M.W. Sands 2,440.00 (1) T20S RIW 04/27/79
Ramona Sands 4,307.79 (3) T20 & 2IS, RIW 04/27/79
II.W. Schoe 1 Ikopf, Jr. 9,636.92 (3) TI7 & 28S, R2W 05/29/75
Southland Royalty Co. 14,263.29 (7) T19, 20 6e 21S, RIE, 06/15/79

HIDALGO

Chevron USA, Inc. 5,814.13 (4) T26S, R20W 09/11/79 6
11/01/79

Earth Power tLirp. 533.68 (1) T26S, R19W 12/28/76
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TABLE A-3 (Cont'd)

FEDERAL ACTIVE NON-COMPETITIVE GEOTHERMAL LEASES - NEW MEXICO

COUNTY & LESSEE
SIZE, ACRES & 
(NO. OF LEASES) LOCATION

DATE
ISSUED

HIDALGO (cont'd)

Sun Oil Company 
Thermal Resources, Inc. 
U.S. Geothermal Corp.

1,280.00 (1) 
1,320.00 (2)
2,954.57 (2)

T25S, R20W 10/24/79
T25S, R19W 07/07/77
T25 & 26S, R19 & 20W 05/29/75

SANDOVAL

Occidental Geothermal, 2,817.95 (4)
I n c .

Sunoco Energy Dev. Co. 1,542.32 (2)

T15N, R1 & 2E 

T15N, R3 & 4W

07/07/77 &
06/21/79
08/19/77

SIERRA

Fluid Energy Corp. 12,182.93 (5)
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TABLE A-4 

STATE LEASES - NEW MEXICO

COUNTY & LESSEE
SIZE, ACRES & 
(NO. OF LEASES)

DATE
ISSUED

DONA ANA 

Chevron

Energetic Corp.

639.36 (1)

640.00 (1)

08/14/79

07/19/79

GR.ANT

Ami noil USA 

Supron Energy Corp.

4,695.63 (18)

3,868.90 (18)

08/08/79 & 
03/12/75

03/12/75

HIDALGO

Amax Exploration

Ami noil USA

8,176.00 (19)

11,078.55 (25)

07/10/79 & 
07/19/79

08/03/79 & 
03/12/75

SANDOVAL

Cherokee 8 Pittsburg Mining 
E.E. Fogelson

4,433.19 (7)
1,280.00 (2)

03/12/75
03/12/75

SOCORRO

Arco
J.W. Covello 
J.M. Kelly 
Gulf Oil Corp.

5,437.00 (10)
640.00 (1)

2,624.27 (5)
2,150.56 (4)

07/19/79
03/12/75
03/12/75
03/12/75

Source: New Mexico State Land Office
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(A-5)

THE COMPLETE NEW MEXICO LIST OF GEOTHERMAL ENERGY 
CONSULTANTS, RESOURCE DEVELOPERS, PRIVATE 

USERS AND SUPPLIERS

April, 1981

Prepared by: 
Dennis Fedor

New Mexico Energy and Minerals Department 
Santa Fe, NM

Geothermal Commercialization Office 
Las Cruces, NM

Work performed under Contract No. DE-FC07-791D12017
Mod. No. AOOl

U.S. Department oi Energy 
Idaho Operations Office
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New Mexico Geotheraal Commercialization Interest

CONSULTANTS/CONSULTING FIRMS

Name Phone

Abernathy, George
Director, Agricultural Engineering 

Department, NMSU 
P.O. Box 3268
Las Cruces, New Mexico 88003

American Ground-water Hydrolo 
gists

Contact: Dr. William Turner 
2300 Candelaria Road, NW 
Albuquerque, NM 87107

G.A. Baca and Assoc., Ltd.
330 Garfield St.
Suite 207
Santa Fe, New Mexico 87501

BDM Corporation
Contact: Mr. Arthur J. Mansure
1801 Randolph S.E.
Albuquerque, NM 87106

Bridgers & Paxton Consulting 
Engineers, Inc.

Contact: Mr. Frank H. Bridges 
213 Truman Street, NE 
Albuquerque, NM 87108

Campbell, Mr. Doc 
Rou t e 11
Gila Hot Springs
Silver City, New Mexico 88061

Remarks/Expertise

(505) 6A6-2021 t Private Consultant
on geothermal greenhouses

(505) 345-9505 • Geothermal exploration
& geothermal resource 
suitability surveys

(505) 983-2594 • Complete system design

(505) 848-5302

(505) 265-8577

(505) 534-9340

• Project design engineer
ing and management

• Designed system for 
Carrie Tingley Hosp.

• Engineers & scientific 
planning services.

• Heat pump specialists
• Designed systems for 
Albq. Sandia Savings 
Bldg and Salt Lake City 
LDS Bldg

• A private user with 
40 years experience 
in materials and sys
tem use of hot springs 
water at Gila H.S.

Chaturvedi, Dr. Lokesh
P.O. Box 3CE
NMSU
Las Cruces, New Mexico 88003

Chemical Engineer Associates 
Contact: Mr. Harold M. Belkin 
221 W. Griggs 
Las Cruces, NM 88001

(505) 646-3233

(505) 526-3221

Geothermal hydrologist
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CONSULTANTS/CONSULTING FIRMS (Cont'd.)

Name Phone

CH2M Hill Engineers 
o Mr. Bob Dart 

P.O. Box 22508 
Denver, CO 80222 

o Mr. John Austin 
Box 87A8
Boise, Idaho 83707 

o 3620 Wyoming Blvd NE 
Albuquerque, New Mexico

Coonce, C. A. & Associates 
Contact: Mr. Pat Coonce 
12324 Pineridge, Ne 
Albuquerque, NM 87112

Coupland and Moran Associates 
Contact: Mr. Dan Romero

Electrical Engineer 
200 Altex, SE 
Albuquerque, NM 87123

Cunniff, Mr. Roy
State Geothermal Prog. Coordinator 
Physical Science Laboratory 
Box 3-PSL 
NMSU
Las Cruces, New Mexico 88003

DuMars, Charles Dr.
College of Law - UNM 
1117 Stanford, N.E.
Albuquerque, New Mexico 87131

E G & G, Inc.
9733 Coors Blvd, NW 
Albuquerque, New Mexico

Energetics Corporation 
Contact: Mr. L. Dale Clark, Pres. 
833 E. Arapaho Road, Suite 202 
Richardson, Texas 75081

Remarks/Expertise

(303) 771-0900 • Engineers, planners,
economists & scientists

(208) 345-5310 • Consultant on Boise
Idaho District 
Heating Project

(505) 292-1262

(505) 296-1089 • Water system engineers

(505) 296-5573 • Electrical &
mechanical engineering

(505) 522-9349 • Private Consultant
• PI on NMSU campus 

space-heating project
• Technical Advisor for 
all state demonstra
tion projects

(505) 877-7444 • Law practice in
water and mineral 
resources

(505) 898-8000

(214) 783-4731

Energy Resources Exploration, 
Incorporated 

Contact: Mr. Bob Grant 
9720 Candelaria, NE 
Suite D
Albuquerque, NM 87112

(505) 2966226 Geologist
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CONSULTANTS/CONSULTING FIRMS (Cont'd)

Name Phone

Gebhard Thomas Mr.
Private Consulting Engineer 
5819 Westmont Drive 
Austin, Texas 78731

GeoProducts Corporation 
Contact: Mr. Kenneth Boren, Pres 
Oakland, California 94612

GeoThermal Sorvlc(is, Inc. 
Contact: Mr. Barry Williams, 

Project Supervisor 
10072 Willow Creek Road 
San Diego, California 92131

Goodrich, Mr. James L.
Goodrich - Bartlett & Associates 
1105 Gardner
Las Cruces, New Mexico 88001

Gruy Federal, Inc.
Contact: Mr. Alan Lohse, Exec. VP 

Mr. Paul O'Connor,
Tech. Mktg. Rep.

2001 Jefferson Davis Hwy,
Suite 701
Arlington, Virginia 22202

Intermountain Sciences 
Contact: Mr. Keith E. Brown 
Rt. 2 Box 210
Las Cruces, New Mexico 88001

Richard L. Lohse 
Geothermal Field Engineer 
New Mexico Energy Institute 
P.O. Box 3EI
Las Cruces, New Mexico 88003

(512) 4535577

(415) 893-8365

(714) 566-4520

(505) 522-7633

(702) 892-2700

(505) 524-0363

(505) 646-1745

Remarks/Expertise

• Planning & feasibility 
s tudies

A resource developer 
using hybrid concepts 
with biomass.

Heatflow and gradient 
hole drilling 
High temperature geo
physical logging 
Geothermal consulting

Long-range feasi
bility study 
Advanced Planning- 
Feasibility-Coordi
nation Consultant

Project management of 
drilling & testing of 
wells.

Geothermal specialists 
Complete syste>m design

Private consultant 
Geophysicist specializing 
in geothermal exploration 
and reservoir assessment

Los Alamos Technical Assoc., Inc.
Contact: Mr. Phil Reinig
P.O. Box 410
1650 Trinity Drive
Los Alamos, New Mexico 87544

(505) 662-9080
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CONSULTANTS/CONSULTING FIRMS (Cont'd)

Name Phone

Mancinl, Dr. Thomas 
Mechanical Engr. Dept.
P.O. Box 3450 
NMSU
Las Cruces, New Mexico 88003

R&D Associates 
6400 Uptown Blvd., NE 
Suite 398-W
Albuquerque, New Mexico 87110

Republic Geothermal, Inc. 
Contact: Mr. Gerald Huttrer,

Mgr. Exploration 
P.O. Box 3388
Santa Fe Springs, CA 90670

Shain, Joe Engineers 
1519 Pacheco
Santa Fe, New Mexico 87501

Solar America, Inc.
Contact: Mr. David Chavez 
2620 San Mateo, NE 
Albuquerque, New Mexico 87110

Summers, W.K. & Associates, Inc. 
Contact: Mr. W.K. Summers 
President & Senior Geologist 
P.O. Box 684, 904 Cuba SE 
Socorro, New Mexico 87801

Swanberg, Dr. Chandler A.
Physics Department 
P.O. Box 3D
New Mexico State University 
Las Cruces, New Mexico 88003

Remarks/Exper t

(505) 646-2223 • Principal investigator
for the T or C 
Senior Citizens' Center

(505) 881-0991

(213) 945-3661

(505) 983-1297

(505) 883-0959

(505) 835-2095

(505) 646-1920

Project design, 
engineering and 
management for 
geothermal greenhouses

Conducted study on 
Gila geothermal 
energy potential 
Hydrology & geology

Application Center 
Contact: Mr. Jerry Yowell 
2500 Central Avenue, SE 
Albuquerque, New Mexico 87131

(505) 277-3622 Conducted state energy 
consumption study for 
New Mexico
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CONSULTANTS/CONSULTING FIRMS (Cont'd)

Name Phone

WESTEC Services, Inc.
Contact: Mr. Peter Sherwood, 

Regional Manager 
505 Marquette Avenue, NW 
Suite 1500
Albuquerque, New Mexico 87102

(505) 243-2835

Western Energy Planners, Ltd. 
Contact: Mr. Jerry Tuttle 
11000 Candelaria NE, Suite 112W 
Albuquerque, New Mexico 87112

(505) 296-4070

Remarks/ExpeT11s e

Contractor for Baca 
Geothermal Demonstration 
Project Data Management 
Program management for 
El Centro, CA. District 
heating & cooling 
demonstration. 
Feasibility studies for 
geothermal grain drying, 
tungsten ore processing, 
ethanol & ammonia 
production.

Energy systems including 
economic & engineering 
systems
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New Mexico Geothermal Commercialization Interest 

RESOURCE DEVELOPERS (EXPLORATION AND LEASE-HOLDERS)

Name

AMAX
Contact: Mr. Dean Pillsington or 

Mr. Harry Olson 
7100 W. AAth Ave.
Wheat Ridge, Colorado 80033

;\merican Drilling & Grouting Co. 
Clinton, Mississippi

;\minoil USA, Inc.
Contact: Mr. Claude Jenkins
P.O. Box 11279
Santa Rosa, California 95406

Bailey, Harry N.
23256 Terreno Drive
Mission Viejo, California 92576

Chaffee Geothermal, Ltd.
Contact: Mr. Jay Dick, Mgr.
1776 S. Jackson, Suite 1000 
Denver, Colorado 80210

Phone

(303) 420-8100

(207) 527-5332

(505) 526-1404

(303) 692-9496

Areas of Interest

• Rio Grande Rift
• Animas Valley
• Valles Caldera

Dona Ana County

• Dona Ana County
• Animas Valley

• Drilled wells on land
he owns at Radium Springs. 
Wants resource user.

• Las Cruces/Las Alturas 
anomaly

Calvert Exploration Co.
1000 City Center Bldg.
Oklahoma City, OK 73102

Chevron Resources Co.
Contact: Mr. Eric Layman
P.O. Box 3722, 595 Market St.
San Francisco, California 94119

Earth Power Corp.
P.O. Box 1566 
Tulsa, Oklahoma 74101

Exxon Company USA
Contact: Mr. James H. Hafenbrack
Geological Advisor
P.O. Box 120
Denver, Colorado 80201

Fluid Energy Corporation 
Contact: Mr. Hal Bemis
Denver, Colorado 80210

(405) 239-6251

(415) 894-2889 • Radium Springs
• Socorro
• Lordsburg-Animas

(918) 587-9704 • Lightning Dock
KGRA

(303) 789-7792 • Hidalgo County
• Animas Valley

(303) 756-5266 • T or C
• Las Cruces
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RESOURCE DEVELOPERS (EXPLORATION & LEASE-HOLDERS) (Cont'd.)

Name Phone Areas of Interest

Geoproducts Corporation 
Contact: Mr. Kenneth Boren, Pres.
1330 Broadway 
Oakland, Calif. 94612

(415) 893-8365 • Medium to low temperature
resource developer 

• hybrid geothermal - wood 
residue electrical 
generation - erhanol 
production

Gulf Mineral Res. Co. 
Contact: Mr. Glen Campbell
1720 South Bellaire 
Denver, Colorado 80222

(303)758-1700 Socorro

Hunt Energy Corporation 
Geothermal Division 
Contact: Mr. Roger Bowers
2500 1st Nat'l Bank Bldg. 
1401 Elm Street.
Dallas, Texas 75202

(214) 748-1300 • Radium Springs
• Kilbourne Hole

McCulloch Geothermal Corp. 
Contact: Mr. H. R. Chantler 
10880 Wilshire Blvd.
Los Angeles, California 90024

(213) 879-5252 • Dona Ana County
• Socorro

Occidental Geothermal, Inc. 
Contact: Dr. Robert Crewdson 
5000 Stockdale Highway 
Bakersfield, California 93309

Phillips Petroleum Co. 
Contact: Mr.Richard Lenzer
P.O. Box 239
Salt Lake City, Utah 84110

Southland Royalty Co.
Contact: Jere Denton 
1000 Ft. Worth Club Tower 
Fort Worth, Texas 76102

(805) 395-8000 • Sandoval County

(801) 364 2083 • Lightning Dock
KGRA

(817) 390-9200 • Radium Springs
• Las Cruces

Sunoco Energy Dev. Co. 
Contact: Mr.John Knox
12700 Park Central,
P.O. Box 9, Suite 1500 
Dallas, Texas 75251

Texaco, Inc. Coal 6 Energy 
Resources 

Contact: Mr. Russ Criswell
P.O. Box 2100 
Denver, Colorado 80201

(214) 233 2600 • Jeraez Mtns.

(303) 861-4220
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RESOURCE DEVELOPERS (EXPLORATION & LEASE-HOLDERS) (cont'd)

Namo Phono Areas (if Intt*ro.st

Thermal Power Co. (̂ J-5) 981-5700 • Socorro Peak
Contact: Mr. Louis de Leon KGRA
601 California St.
San Francisco, California 94108

Union Geothermal of New Mexico (505) 897-1776 • Developer of the Baca
Contact: Mr. Richard 0. Engebretsen Geothermal Electric Power
P.O. Box 15225 Generating Project
Rio Rancho, New Mexico 87174
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PRIVATE AND COMMERCIAL USERS (CURRENT OR POTENTIAL)

Name Phone

AMDEC Corp. (fonnerly under 
Western Development Corp.) 
Las Cruces, New Mexico 88001

Remarks/
Areas of Interest

Large home developer 
seeking potential 
district heating system 
for subdivision:
High Range Home (atop 
the Las Alturas anomaly

American Linen Co.
5 50 N. Church
Las Cruces, New Mexico 88001

Aquaculture Products
Contact: Mr. Michael Annison, Pres.
1754 Lafayette Street
Denver, Colorado 80218

Ashbough, Randy Inc.
Building Contractor 
T or C, New Mexico

(505) 526-6641 Need industrial 
process heat

(303) 832-2144 • Seeking suitable
locality & resource 
for shrimp produc
tion

(505) 894-7215 • Potential residential
space-heating

Bailey, Harry N.
25256 Terreno Drive
Mission Viejo, California 92576

Baker, Mr. Don 
701 Mesa PI. N.W!
Socorro, New Mexico 87801

Burgett Floral Co.
Contact: Mr. Dale Burgett
Star Route P.O. Box 265A 
Animas, New Mexico 88020

Campbell, Mr. Doc
Rt. 11 - Box 80
Gila Hot Springs
Silver City, New Mexico 88061

Chaffee Geothermal, Ltd. 
Contact: Mr. Jay Dick, Mgr. 
1776 S. Jackson, Suite 1000 
Denver, Colorado 80210

Chino Greenhouses, Inc. 
Contact: Mr. Brian Fritz 
1235 Urania Ave.
Leucadla, California 92024

(505) 526-1404

(505)835-3979

(505) 548-2353

(505) 534-9340

Drilled wells on land 
he owns at Radium Springs. 
Wants resource user.

(303) 692-9496

(714) 436-0194

Operates 100,000 
sq. ft. geothermally 
heated greenhouse

• Developer of Gila Hot 
Springs district heating 
system and low temp
erature electrical 
generation

• Seeking venture capital

• Las Cruces/Las Alturas 
anomaly

Seeking good resource 
and land for business
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PRIVATE AND COMMERCIAL USERS (CURRENT OR POTENTIAL) (Cont'd.)

Name Phone
Remarks/

Areas of Interest

Clemens, Mr. Clifford R.
221-25 Manor Road
Queens Village, New York 11427

Geothermal Resources Internat'l 
Contact: Mr. Domenic Falcone 
4676 Admiralty Way, Suite 503 
Marina Del Rey, California 90291

Good Samaritan Village 
Contact: Mr. Joe Pomplin, Adm. 
3025 Terrace Drive 
Las Cruces, New Mexico 88001

Hildebrand Greenhouses 
Contact: Mr. Dick Hildebrand
2008 Edgehill Road 
Vista, California 92083

Jordan, Mr. Thomas 
145-21 South Road 
Jamaica, New York 11435

(213) 821-8802

(505) 522-1362

(714) 726-6351

• Resident atop the 
Los Alturas anomaly

In partnership with 
Mirador Corp. for a 
prospective fuel alcohol 
proj ect

Retirement center
space-heating
potential

Seeking good resource 
and land for business

Los Alturas anomaly

Kilde, Dale Lang Corp.
P.O. Box 2125
Gallup, New Mexico 87301

L'eggs Products, Inc.
Contact: Mr. Stan Smith, Mgr. 
P.O. Box 788
Mesilla Park, New Mexico 88047

McCants, Mr. Tom 
Star Route Box 265 
Animas, New Mexico 88020

Mirador Corporation 
Contact: Mr. Mike or

Mr. John Bright 
P.O. Box 1475 
305 Black Street 
Silver City, New Mexico 88061

Ojo Caliente Mineral Springs Co. 
Contact: Mr. George Mauro 
P.O. Box 468
Ojo Caliente, New Mexico 88054

(505) 524-8541

(505) 548-2260

(505) 388-1701

• Construction and 
development of industrial 
facilities

• Industrial process 
heat requirement

1979 AET award recepient 
for greenhouse & space- 
heating systems

Seeking capital venture 
for fuel alcohol 
production concept in 
Animas Valley

• Seeking capital venture 
and technical assistance 
for retrofit space-heating
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PRIVATE AND COMMERCIAL USERS (CURRENT OR POTENTIAL) (Cont'd.)

Name Phone
Remarks/

Areas o f  I n t e r e s t

Pajaro Valley Greenhouses, Inc. 
Contact: Mr. Arne Thirup 
P.O. Box 69
Watsonville, California 95077

Prepared Foods,Inc.
Contact; Mr. Russ Johns, Pres. 
El Paso, Texas

Roses, Incorporated 
Contact: Mr. James C. Krone 

Executive V.P.
1152 Haslett Road 
Haslett, MI 48840

St. Ann's Hospital 
Contact: Ms. Dee Rush 

Administrator 
800 E. Ninth
Truth or Consequences, New Mexico 87901

(517) 339-9544

Sandyland Nurseries
Contact: Mr. Frank Cobb, President
P.O. Box 546
Mesilla Park, New Mexico 88047 

Headquarters:
Sandyland Nurseries 
3890 Bia Real
Carpentaria, California 93013

Schaefer Wholesale Florists, Inc. 
Contact: Mr. Karl J. Schaefer 
R.D. 3
York, Pennsylvania 17402

Silver Mesa Greenhouses 
Contact: Mr. Jim Hutton 
P.O. Box 16301 
Denver, Colorado 80216

Southwestern Services to 
Handicapped Children and 
Adults, Inc.

Contact: Mrs. Jewell Burk 
309 W. College Ave.
Silver City, New Mexico 88061

(505) 523-8621

(805) 684-5441

(717) 741-3841

(303) 573-9251

(505) 388-1976

• Needs process heat for 
beef

• To relocate in
Dona Ana County i

• National clearinghouse
for rose growers i

• Researching geothermal 
energy option for its members

• Prospect for retrofit 
space-heating

• Proposed major ex
pansion to include 
drilling for produc
tion well

• Seeking suitable resource 
and land for business

• Seeking good resource 
and land position for 
business preferably in 
Dona Ana County

• Faywood Hot Springs 
greenhouse state 
demonstration proj.
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PRIVATK AND COMMERCIAL USERS (CURRENT OR POTENTIAL) (Cont'd.)

Name

TelIyer Development Co., The 
Contact: H. B. Pardner Tellyer 
P.O. Box 1318
Las Cruces, New Mxico 88001

Traylor, Mr. C. L.
1555 Candlelight Drive 
Las Cruces, New Mexiso 88001

Yucca Lodge
Contact: Mr. Karl Kortemeier
316 Austin
Truth or Consequences, NM 

or

Phone

(505) 522-1964

(505) 522-4552

(505) 894-3556

Remarks/
Areas of Interest

• Subdivision development 
atop Los Alturas anomaly

• Resident atop the 
Los Alturas anomaly

• Seeking capital and 
technical assistance 
for the construction of 
geothermally heated 
condominiums

Yucca Lodge
Contact: Mr. Karl Kortemeier
S.R. 319
Placitas, New Mexico 87043

Young, Tom Racquets & Health Club
Contact: Mr. Tom Young
305 E. Foster Road
Las Cruces, New Mexico 88001

(505) 526-4477 Space-heating and 
hot water needs
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SUPPLIERS (CURRENT AND PROSPECTIVE)

Heat Exchangers

Name______________

APV Company, Inc.
P.O. Box 11189
Palo Alto, California 94306

Agric Machinery Corp.
23 Main Street & Green Village Rd 
Madison, New Jersey 07940

Alpha-Laval Thermal 
American Heat Division 
P.O. Box 860
Sommerville, New Jersey 08076

Bell & Gossett - ITT 
3200 N. Austin Ave.
Morton Grove, Illinois 60053

Cherry - Burrell 
2400 Sixth Street, S.W.
Cedar Rapids, Iowa 52406

Graham Manufacturing Co. Inc.
Department G
170 Great Neck Road
Great Neck, New York 11021

Industrial Systems Corp.
1025 Lake Road 
Medina, Ohio 44256

Patterson Kelly Co.
Divisions of HARSCO Corp.
115 Burson Street
East Stroudsburg, Penn. 18301

Process Equip. Supply 
Salt Lake City, Utah

Skyline Sales Co.
Salt Lake City, Utah

Trawter Inc.
Texas Division 
P.O. Box 2289
Wichita Falls, Texas 76307

Phone

(415) 326-6875

(201) 377-7997

(201) 685-1800

Remarks

(319) 399-3200

(800) 645-3757

(216) 725-8500 

(717) 421-7500

(801) 278-9944 

(801) 486-7114 

(817) 723-7125

• Heat exchangers 
for the Carrie 
Tingley Hospital 
Demo Project
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SUPPLIERS (CURRENT AND PROSPECTIVE)(Cont'd) 

Instrumentation

Phone______________ Name____________

Energy Control, Inc.
Contact: Mr. A. Bruce Cantrell 
Box 6907
Albuquerque, New Mexico 87197

Remarks

Distributor for 
Higgins Energy Ass.

Higgins Energy Associates
P.O. Box 7317
Newark, Delaware 19711

Tegal Scientific Inc.
P.O. Box 5905
Concord, California
(Local Rep. - Mr. Joe Weckerly
4200 Broadmore, NE
Albuquerque, New Mexico
505 265-3381)

Low Temperature Electrical Generation

(301) 885-2172 • BTU meter for the
Carrie Tingley 
Hospital Demo Proj

Barber-Nichols Engineering Co. 
Contact: Mr. Ken Nichols, Pres. 
Denver, Colorado

Kinetics, Inc.
Contact: Mr. Wally Brown 
Sarasota, Florida

Wuilleuraier & Associates 
Contact: Mr. Tim Wuilleumier, 

President 
7714 Laurel Suite 2 
Cincinnati, Ohio 45243

Pipe & Fittings

_______Name______________

Albuquerque Heating & Plumbing 
Company 

Contact: Mr. Gene Stalen 
Albuquerque, New Mexico

(303) 421-8111

(813) 366-3050 • Rankine-cycle
engines

(513) 271-7001

Phone Remarks
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SUPPLIERS (CURRENT AND PROSPECTIVE) (Cont'd.)
Pipe & Fittings (Cont'd.)

Energy Materials, Inc.
Contact: Mr. Dave Sibila, Mgr. 
3300 South Tamarac 
Suite E105
Denver, Colorado 80231 

Isco Inc.
Commerce Plaza - Suite 8 
2719 South Lemel Circle 
Salt Lake City, Utah 84115

Mansville, John Sales Corp. 
P.O. Box 14624
Albuquerque, New Mexico 87111 

Perma Pipe
(BHT Engineering Co. Inc)
1218 Wyoming 
El Paso, Texas 79902

(303) 750-4853 High temperature plastic 
piping materials

(801) 487-9831 • Bondstrand Pipe

(505) 294-1158 • Fittings - John
Bell, Kernco Inc 
Albuquerque, NM

(915) 533-1231

Pum|3t

Name Phone

Alpha Southwest, Inc.
205 Rossmoor Road, SW 
Albuquerque, New Mexico 87102

Berkeley Pumps 
Rodgers & Company, Inc.
2615 Isleta Blvd, SW 
Albuquerque, New Mexico 87105

Centerlift, Inc.
5421 Argosy Avenue 
Huntington Beach, Calif. 92649

Cole Drilling Company 
801 Delhi Street 
El Paso, Texas 79927

Farmers Pump Supplies 
512 No. Copia 
El Paso, Texas 79927

(213) 598-9711 
or

(714) 893-8511 

(915) 859-9889

(915) 562-3785

Remarks

Gould Water Systems 
Lucas Drilling Company 
10058 Northloop 
El Paso, Texas 79927
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SUPPLIERS (CURRENT AND PROSPECTIVE) (Cont’d.)
Pumps (Cont'd.)

James, Cooke & Hobson Inc.
2817 E. Yandell 
El Paso, Texas 7990

TP Pump & Pipe Company 
1842 Two NW
Albuquerque, New Mexico 87102

TRW Reda Pumps 
Contact: Mr. Jim Rosser 
P.O. Box 131
Farmington, New Mexico 87401

Turbines & Power Systems

_____________ Name______________

Barber-Nichols Engineering Co. 
Contact: Mr. Ken Nichols, Pres. 
Denver, Colorado

Hitachi America Ltd.
Contact: Mr. Glenn Fedirko
100 California Street
San Francisco, California 94111

(505) 325-4648

Phone

(303) 421-8111

Remarks

• Pumps, turbines and 
power systems

5/81
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NORTH DAKOTA GEOTHERMAL COMMERCIALIZATION PROJECT 

SEMIANNUAL PROGRESS REPORT. JULY-DECEMBER 1980

1.0  INTRODUCTION

1.1 Purpose of  P r o j e c t

The North Dakota Geothermal  Com m erc ia l iza t ion  P r o j e c t  was e s t a b l i s h e d  

as  a c o o p e r a t i v e  e f f o r t  betweeh th e  Uni ted  S t a t e s  Department  o f  Energy 

(DOE) and t h e  S t a t e  o f  North Dakota t o  s t i m u l a t e  t h e  co m m e rc i a l i za t io n  of  

geothermal  ene rgy in  t h e  s t a t e .

1 .2  O b j e c t i v e s

Severa l  major  o b j e c t i v e s  have been i d e n t i f i e d  as  means to  accomplish 

t h e  goal o f  geothermal  c o m m e rc i a l i z a t io n  in North Dakota.  These a re :

0 I d e n t i f y  p r o s p e c t i v e  geothermal  u s e r s  and d e v e lo p e rs  in the  s t a t e .

0 Match geothermal  s i t e s  wi th  p o t e n t i a l  marke ts .

0 S t im u la t e  i n t e r e s t  and c o o p e r a t i v e  a c t i o n  among p a r t i c i p a n t s  in

geothermal  c o m m e rc i a l i z a t io n .

0 I d e n t i f y  t h e  c o n s t r a i n t s  t o  geothermal  c o m m e rc i a l i z a t i o n ,  and

recommend ways t o  a l l e v i a t e  them.

5 - 1



0 Provide in fo rm a t io n  t o  p r o s p e c t i v e  u s e r s  and d e v e l o p e r s ,  i n c lu d in g

perm i t  r eq u i r em e n ts  and f i n a n c i a l ,  economic,  e n g i n e e r i n g ,  and 

r e s o u rc e  i n fo r m a t io n .

0 Conduct a s t a t e - w i d e  o u t r e a c h  program t o  e d u c a t e  t h e  p u b l i c  and

to  s t i m u l a t e  i n t e r e s t .

1 .3  Technica l  Approach and Team Members

To e v a l u a t e  the  p o s s i b i l i t i e s  f o r  geothermal  c o m m e r c i a l i z a t i o n ,  the  

s t a t e  c o m m e rc i a l i za t io n  team i n v e s t i g a t e s  s u b s t a t e  r e g i o n s  and s p e c i f i c  

s i t e s  in  t h e  s t a t e .  The n e c e s s a ry  d a t a  f o r  i n c o r p o r a t i o n  i n t o  t h e  r e p o r t s  

a r e  o b t a in e d  from the  a s se s sm en t  o f  a v a i l a b l e  geothermal  r e s o u r c e s ;  c u r r e n t  

and p r o j e c t e d  r e s i d e n t i a l  growth and i n d u s t r i a l  deve lopment ;  i n s t i t u t i o n a l ,  

t e c h n i c a l ,  and envi ronmenta l  c o n s i d e r a t i o n s ;  c u r r e n t  and p r o j e c t e d  energy  

demand; and economic a c t i v i t y .  Th is  in fo rm a t io n  p r o v id e s  t h e  b a s i s  f o r  t h e  

fo l l o w in g  s p e c i f i c  t a s k s :

0 P ro s p ec t  i d e n t i f i c a t i o n

0 Area development  p l an s

0 S i t e - s p e c i f i c  deve lopment  a n a ly s e s

0 Com merc ia l iza t ion  p l an s

0 I n s t i t u t i o n a l  a s se s sm e n ts

0 Energy and economic a s se s sm e n ts

0 Outreach and m arke t ing  programs
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The Geothermal  Energy O f f i c e  i s  conduc t ing  th e  North Dakota Geothermal 

Commerc ia l iza t ion  P r o j e c t .  Team members a r e  ; Bruce A. Gaug le r ,  Program 

C o o r d in a to r ;  J o l e n e  Wetch, Graphics  and S t a t i s t i c s  A n a ly s t  and S e c r e t a r y ;  

and J i l l  D. R i t z ,  Techn ica l  W r i t e r .

1 .4  P r o j e c t  B e n e f i t s  t o  North Dakota and DOE

The North Dakota Geothermal  Commerc ia l iza t ion  P r o j e c t  p ro v id e s  the  

s t a t e  w i th  a p lann ing  and a s s i s t a n c e  program t o  im par t  i n fo rm a t io n  and 

adv ice  t o  s t a t e  a g e n c i e s ,  loca l  governments ,  i n d u s t r i e s ,  small b u s i n e s s e s ,  

and i n d i v i d u a l s .  I n c r e a s i n g  th e  l eve l  o f  u n d e rs t a n d in g  r eg a r d in g  the  

n a tu r e  and advan tages  o f  geothermal  energy w i l l  encourage  i t s  use and 

l e s s e n  r e l i a n c e  on f o s s i l  fue l  energy sou rc e s .

North D a k o ta ' s  p r o j e c t  p r o v id e s  DOE wi th  an as se s sm en t  o f  e nv i ronm en ta l ,  

economic,  i n s t i t u t i o n a l ,  and r e s o u r c e  c o n d i t i o n s  t h a t  a f f e c t  t h e  t im ing  and 

e x t e n t  o f  geothermal  c o m m e rc i a l i z a t io n  in North Dakota .  Th is  in fo rm a t ion  

i s  e s s e n t i a l  f o r  l o n g - r a n g e  n a t i o n a l  energy  development  p lann ing  and w i l l  

i n d i c a t e  t h e  c o n t r i b u t i o n  t h a t  North D a ko ta 's  geothermal  r e s o u r c e s  can make 

t o  s a t i s f y i n g  t h e  n a t i o n a l  energy  demand.

5 - 3



2.0  SPECIFIC TASK DESCRIPTIONS AND PRODUCTS

2.1  Geothermal P r o s p e c t  I d e n t i f i c a t i o n

North Dakota has a t remendous s t o r e  o f  geothermal  energy .  Most of  the  

a q u i f e r  systems t h a t  u n d e r l i e  t h e  s t a t e  a r e  good s ou rc e s  o f  low- t o  modera te -  

t em p e ra tu re  geothermal  f l u i d s  s u i t a b l e  f o r  space h e a t i n g  and c o o l i n g ,  a g r i 

c u l t u r a l  u s e s ,  and low - tem pera tu re  i n d u s t r i a l  p r o c e s s e s .  The t e m p e ra tu re s  

o f  North D ak o ta ' s  geothermal  f l u i d s  a r e  no t  p r e s e n t l y  c o n s id e r e d  adequate  

f o r  e l e c t r i c a l  g e n e r a t i o n .

Both the  Uni ted S t a t e s  Geolog ica l  Survey and th e  North Dakota Resource 

Assessment  Team a re  compi l ing hydrothermal  d a t a  f o r  t h e  s t a t e .  The Uni ted 

S t a t e s  Geolog ica l  Survey i s  mapping d e p th s ,  q u a l i t i e s ,  and t em p e ra t u re s  f o r  

th e  Madison, Dakota Group, and Fox H i l l s / B a s a l  Hell  Creek a q u i f e r  systems.

The d a t a  a r e  not  expec ted  to  be p u b l i s h e d  u n t i l  l a t e  1981, bu t  i n fo rm a t ion  

i s  c u r r e n t l y  a v a i l a b l e  to  t h e  s t a t e  c o m m e rc i a l i za t io n  team on a s i t e - s p e c i f i c  

b a s i s .

The North Dakota Resource Assessment  Team has comple ted t em p e ra tu re  

logg in g  on approx im ate ly  240 w e l l s  and has c o n s t r u c t e d  p r e l i m i n a r y  sha l low 

geothermal  g r a d i e n t  maps f o r  p o r t i o n s  of  t h e  s t a t e .  The r e s u l t s  o f  t h e s e  

s t u d i e s  a r e  summarized in  t h e  Resource Assessment Team's semiannual  r e p o r t  

e n t i t l e d ,  "An E v a lua t ion  o f  Hydrothermal  Resources  in North Dakota ,  Phase I I . "  

The r e p o r t  i s  a v a i l a b l e  from th e  U n i v e r s i t y  o f  North Dakota ,  Eng ineer ing  

Experiment  S t a t i o n  ( B u l l e t i n  #80-10-E ES-01) .
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The Resource Assessment  Team e x p e c t s  t o  c o n t in u e  sha l low well  logging 

d u r in g  1981, w i th  emphasis  on mapping t h e  sh a l lo w e r  Cre taceous  and T e r t i a r y  

a q u i f e r s .  Data from a q u i f e r s  in g l a c i a l  d r i f t  and a l l u v i a l  d e p o s i t s  a re  

c u r r e n t l y  a v a i l a b l e  from county groundwater  s t u d i e s .  Although w a te r  temper

a t u r e s  a r e  r e l a t i v e l y  low (45°F to  65°F) ,  t h e  sha l low a q u i f e r s  g e n e r a l l y  

p rov ide  s u f f i c i e n t  q u a n t i t i e s  and q u a l i t i e s  of  groundwater  s u i t a b l e  f o r  

groundwate r  he a t  pump a p p l i c a t i o n s .

Depth,  t h i c k n e s s ,  t e m p e r a t u r e ,  and chemical  d a t a  f o r  the  M i s s i s s i p i a n  

Madison Formation,  which u n d e r l i e s  t h e  w es te rn  t h r e e  f o u r t h s  o f  North Dakota ,  

have been compiled by t h e  Resource Assessment  Team and a r e  p r e s e n t e d  in 

F igu re s  1 th rough  4. Although th e  Madison c o n t a i n s  w a te r  in a use fu l  

t em p e ra tu re  r ange ,  t h e  poor  w a te r  q u a l i t y  and e x c e s s i v e  depth  w i l l  p robab ly  

p r e v e n t  i t s  development  as  a s i g n i f i c a n t  hydrothermal  a q u i f e r .

To d a t e ,  no geothermal  l e a s i n g  a c t i v i t y  has oc c u r r e d  in North Dakota.  

Because t h e  s t a t e ' s  r e s e r v o i r s  a r e  so e x t e n s i v e ,  l e a s i n g  of  f e d e r a l  o r  s t a t e  

l ands  i s  no t  econom ica l ly  p r a c t i c a l  a t  t h i s  t im e .

2 .2  Area Development Plans

2 . 2 . 1  S t a t e  Geothermal  P lann ing Areas

The s t a t e  c o m m e rc i a l i z a t io n  team has i d e n t i f i e d  e i g h t  s u b s t a t e  r e g i o n s  

f o r  a r e a  development  a n a l y s i s .  These e i g h t  geograph ic  r e g i o n s ,  which c o i n 

c id e  wi th  t h e  b o u n d a r i e s  of  North Dakota S t a t e  Planning  Regions,  a re  shown 

in F igu re  5.
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The a re a  development  p lan  f o r  t h e  R o o s e v e l t - C u s t e r  Region has been 

p u b l i s h e d ,  and th e  Lewis and C la rk  1805 a r e a  deve lopment  p lan  i s  n e a r ing  

com ple t ion .  S ince  geothermal  r e s o u r c e s  occur  in abundance th rou g h o u t  the  

s t a t e  and t h e i r  c h a r a c t e r i s t i c s  a r e  s i m i l a r ,  no a d d i t i o n a l  a r e a  development  

p l an s  a r e  a n t i c i p a t e d  f o r  t h e  c o n t r a c t  y e a r .  However, in c o n ju n c t io n  w i th  

t h e  North Dakota Geothermal  Resource Assessment  Team, t h e  c o m m e rc i a l i z a t io n  

team p l a n s  t o  deve lop  a comprehensive  handbook o u t l i n i n g  t h e  s t a t e ' s  g e o t h e r 

mal r e s o u r c e s  and a p p l i c a t i o n s ,  and th e  i n s t i t u t i o n a l ,  t e c h n i c a l ,  economic,  

and env ironmenta l  c o n s i d e r a t i o n s  a s s o c i a t e d  w i th  geothermal  development  in 

th e  s t a t e .

2 . 2 . 2  S p e c i f i c  ADPs— Completed or  in  P r e p a r a t i o n

The Lewis and C la rk  1805 Region encompasses  t en  c o u n t i e s  in s o u t h c e n t r a l  

North Dakota .  The groundwater  r e s o u r c e s  o f  t h e  r eg io n  o f f e r  an e x c e l l e n t  

source  o f  geothermal  energy.  The a r e a l  e x t e n t  o f  t h e  p o t e n t i a l  geothermal  

r e s o u r c e s  v a r i e s  from 0 .5  square  m i le  (Glencoe  Channel)  t o  140,000 square  

m i l e s  (Dakota  and Madison a q u i f e r s ) .  Water t e m p e r a t u r e s  in  t h e  a l l u v i a l  and 

g l a c i a l  d r i f t  a q u i f e r s  range from 44°F to  51°F;  t e m p e r a t u r e s  in t h e  bedrock  

a q u i f e r s  range from 45°F to  200°F.  These low- to  m o d e r a te - t e m p e r a tu r e  geo

thermal  r e s o u r c e s  a r e  s u i t a b l e  f o r  a v a r i e t y  o f  u s e s ,  i n c l u d in g  groundwater  

h e a t  pump a p p l i c a t i o n s ,  some i n d u s t r i a l  p r o c e s s e s ,  and a g r i c u l t u r a l  u ses .

Since  1975 th e  p o p u l a t i o n  o f  t h e  Lewis and C la rk  1805 Region has 

i n c r e a s e d  11.6 p e r c e n t  and i s  ex p e c t e d  to  c o n t i n u e  to  grow, in l a r g e  p a r t
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be cause  o f  i n t e n s i f i e d  energy  development  in  w e s te rn  North Dakota .  As the  

p o p u l a t i o n  i n c r e a s e s ,  so w i l l  demands on f o s s i l  f ue l  s o u rc e s  f o r  i n d u s t r i a l  

p r o c e s s e s  and space h e a t i n g  and c o o l i n g .  These l i m i t e d  f u e l s  can ,  in many 

c a s e s ,  be r e p l a c e d  by geothermal  energy  r e s u l t i n g  in c o n s i d e r a b l e  energy  and 

d o l l a r  s a v in g s .

Severa l  homeowners in t h e  r e g io n  have i n s t a l l e d  g roundwate r  h e a t  pumps 

f o r  r e s i d e n t i a l  h e a t i n g  and c o o l i n g .  A groundwate r  h e a t  pump i s  g e n e r a l l y  

more economical t o  o p e r a t e  than  c o n v e n t io n a l  h e a t i n g  sy s tem s ,  w i th  t h e  pos

s i b l e  e x c e p t io n  o f  n a t u r a l  gas .  However, many r u r a l  a r e a s  and small commu

n i t i e s  in t h e  reg ion  do no t  have n a tu a l  gas  s e r v i c e  and must  r e l y  on the  

more expens ive  energy  s o u r c e s ,  such as  e l e c t r i c i t y  and fue l  o i l .

2 .3  S i t e - S p e c i f i c  Development P lans

2 . 3 . 1  Candida te  Geothermal  S i t e s / A p p l i c a t i o n s

The s p e c i f i c  r e s o u r c e  s i t e s  t h a t  a r e  c a n d i d a t e s  f o r  s i t e - s p e c i f i c  

deve lopment  p l a n s  a r e  i d e n t i f i e d  in  Table  1.

2 . 3 . 2  S i t e - S p e c i f i c  Development  P l a n s —Completed o r  In P r e p a r a t i o n

S i t e - s p e c i f i c  deve lopment  p l a n s  a r e  c u r r e n t l y  be in g  p r e p a r e d  f o r  t h e  

f o l l o w in g  p r o j e c t s :
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TABLE 1. CANDIDATES FOR SITE SPECIFIC DEVELOPMENT PLANS

L oca t ion

A p p l i c a t i o n s Resource  Data

C u r r e n t .............. Proposed

R e p r e s e n t a t i v e
Depth

( f t )

R e p r e s e n t a t i v e
Temperature

(»F) Formation

Badlands Warm w a te r  used to R e s i d e n t i a l  space  h e a t i n g 250 55 Cannonbal l  (?)
p rev e n t  f r o s t  damage 1100 66 Hell  Creek/Fox H i l l s
t o  ga rdens 3800-5600 140-150 Dakota

9085 191 Madison

Harvey None R e s i d e n t i a l  and commercial 150 52 G l a c i a l  t i l l
space  h e a t i n g 2100 76 Dakota

3850 2:105 Madison

Bismarck R e s i d e n t i a l  s pace R e s i d e n t i a l  and commercial 180 =49 Cannonbal l  ( ? )
h e a t i n g space  h e a t i n g ;  d i s t r i c t 3057 100 Dakota

h e a t i n g  sys tem s 4730 109 Madison

Jamestown None D i s t r i c t  h e a t i n g  sys tem 100 51 Buried s t r e a m  channel
a:1500 73 Dakota

2010 95 Madison

Fargo None D i s t r i c t  h e a t i n g  sys tem 154 47 G l a c i a l  t i l l

tn
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P a t t e r s o n  H o t e l ,  Bismark

P lans  a re  t o  c o n v e r t  t h e  upper  n ine  l e v e l s  o f  t h e  h i s t o r i c  P a t t e r s o n  

Hotel  i n t o  housing u n i t s  f o r  t h e  e l d e r l y ,  w h i l e  r e t a i n i n g  th e  main f l o o r  f o r  

commercial  e n t e r p r i s e s .  A f e a s i b i l i t y  s tudy  i n d i c a t e s  t h a t  a geothermal  

system can s a t i s f y  a l l  o f  t h e  b u i l d i n g ' s  h e a t i n g  r e q u i r e m e n t s .  The p r o j e c t  

d e v e lo p e r s  a re  seek ing  funding  a s s i s t a n c e  from a f e d e r a l  r e n t  subs idy  program 

and t h e  User  Coupled D r i l l i n g  Program.

Maryvale Convent ,  V a l ley  C i ty

Maryvale Convent ,  o r i g i n a l l y  des ig n e d  as  a geothermal  b u i l d i n g  in 1964, 

has p l a n s  t o  c o n v e r t  from fue l  o i l  h e a t  t o  geothermal  energy  f o r  space h e a t 

ing .  A p p l i c a t i o n  has been made t o  t h e  North Dakota S t a t e  Water Commission 

f o r  a w a t e r - u s e  p e rm i t .

S t .  Mary 's  School ,  New England

An e n g in e e r i n g  s tudy  was unde r taken  by a Bismarck f i rm  t o  de te rm ine  

th e  f e a s i b i l i t y  o f  us ing geothermal  ene rgy to  h e a t  t h e  95 ,000 square  f o o t  

s c hoo l .  P r e l i m i n a r y  r e s u l t s  of  t h e  s tudy  i n d i c a t e  t h a t  a nearby  S t a t e  Water 

Commission m on i to r ing  w e l l ,  which was o f f e r e d  t o  t h e  school  as  a p o s s i b l e  

w a te r  supp ly  so u rc e ,  i s  unab le  t o  p ro v id e  a s u f f i c i e n t  q u a n t i t y  of  w a te r  t o  

meet t h e  s c h o o l ' s  geothermal  h e a t i n g  r e q u i r e m e n t s .  A second supply  w e l l ,  

as  wel l  as  a r e i n j e c t i o n  w e l l ,  would p robab ly  be n e c e s s a r y .
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2.4 Time-Phased Project Plans

2.4.1 Active Demonstration/Commercialization Projects

Groundwater heat pumps, used in conjunction with low-temperature 
geothermal resources (40°F to 72°F), currently provide space heating and 
cooling at 20 (19 residential and 1 commercial) sites in the state. All of 
the projects are small-scale applications and have been accomplished by 
individuals.

The University of North Dakota, Engineering Experiment Station, began 
monitoring ten of the heat pump installations in November 1980. The moni
toring program will provide valuable data on actual energy savings, opera
tional or maintenance problems, net energy extracted from the groundwater, 
and variations in system performance.

2.4.2 Time-Phased Project Plans— Completed or in Preparation

No time-phased project plans have been completed by the state 
commercialization team.

2.5 Institutional Analysis

Geothermal development in North Dakota has, so far, been on a rela
tively small scale by individuals. All of these applications have involved
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the use of groundwater from moderately shallow wells as the medium of ther
mal transfer. Since no state laws currently regulate geothermal energy 
development, laws pertaining to water appropriation, development, and 
disposal have been applied to geothermal applications.

The increased development of the state's geothermal resources has 
stimulated interest in appropriate legislation. The state commercializa
tion team has been working with the North Dakota Legislative Council in 
drafting legislation that would provide a 10% income tax credit on the 
actual cost of acquisiton and installation of geothermal energy devices.
The North Dakota Industrial Commission is formulating legislation to pr e 
sent to the 1981 state legislature dealing with regulatory powers over the 
exploration, development, and use of the state's geothermal resources.

2.6 Public Outreach Program

2.6.1 Outreach Mechanisms

The state's outreach program is designed to inform the public about 
the potential and the advantages of geothermal energy in North Dakota. In 
addition to providing information to interested individuals and organiza
tions upon request, the state commercialization team also actively seeks 
opportunities to promote the development of geothermal energy.
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Existing outreach mechanisms include the following:

0 Newsletter. In September, the state commercialization team began
printing a monthly newsletter for distribution to state legisla
tors, local officials, building contractors, and other interested 
individuals. The first issues dealt primarily with an overview 
of geothermal energy resources and applications in the state, 
geothermal regulations, and proposed legislation.

0 Bi 11 b o a r d s . Two billboards have been erected in Bismarck, for
the months of December 1980 and January 1981. Bismarck was 
chosen the most practical site because of its importance as the 
state capitol, its drawing potential as a major shopping area, 
and its apparent colocation with a geothermal resource. Although 
the billboards are attractive and have been placed on two well- 
traveled thoroughfares in the city, public response has been 
relatively low.

0 T a l k s . Formal talks concerning geothermal resource potential in
the state and its effect on the housing industry were presented 
at the Bismarck-Mandan Home Builders Association monthly meeting 
and the North Dakota Home Builders Association annual convention.
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Proposed outreach mechanisms for the contract year Include; '

0 N e w s le tter. The monthly newsletter has generated a considerable 
amount of positive feedback, and the mailing list is being expan
ded. Future editions will emphasize current and proposed g eo
thermal projects in the state, technical and economic assistance 
programs, and other subjects of special interest to North Dakota 
developers.

0 Bro c h u r e s . A brochure entitled "Geothermal Groundwater Heat
Pump: An Efficient Way to Heat and Cool Your Home" is in the
final stages of preparation and will be published in early 1981. 
The brochure, which explains the use of groundwater heat pumps 
for residential heating and cooling in North Dakota, was written 
as a joint venture between the University of North Dakota Engi
neering Experiment Station and the North Dakota Geothermal Energy 
Office.

A groundwater heat pump brochure written especially for archi
tects, designers, and contractors is in the initial stages of 
development. Publication is expected in mid-1981.

0 T a l k s . A slide-tape show on geothermal energy in North Dakota,
which is being produced by EG&G Idaho, will be made available for 
presentations at fairs, meetings, and conventions.
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2.6.2 Summary of Contacts and Results

Many individuals, businesses, and government agencies have contacted 
the state commercialization team with inquiries on geothermal resources, 
applications, regulations, and funding sources. As a result of these pre
liminary contacts, a number of homeowners are proceeding with plans to 
install groundwater heat pump systems and several private developers and 
local officials are investigating the feasibility of establishing district 
heating and cooling systems in their communities.

A more detailed account of the state commercialization team's contacts 
is presented in the appendix.

2.6.3 Overall Prospectus for Future Geothermal Commercialization

Interest in geothermal use is growing rapidly in North Dakota. Oppor
tunities for geothermal commercialization in the state exist in the agri
cultural and industrial sectors, but the major emphasis continues to be on 
applications for residential and commercial space heating and cooling and 
for district heating systems.

Development in all sectors should continue to accelerate as developers 
become increasingly aware of the economic benefits of geothermal energy 
utilization and as the state legislature enacts incentives for geothermal 
development.
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3.0 SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS

North Dakota has a tremendous store of geothermal energy. Most of the 
aquifer systems that underlie the state are good sources of low to moderate 
temperature geothermal fluids, suitable for direct thermal applications.
The greatest potential for geothermal commercialization in the state con
tinues to be the use of groundwater heat pump systems for residential and 
commercial space heating and cooling, although opportunities for industrial 
and agricultural uses of geothermal energy are also apparent.

During 1980, the state commercialization team has concentrated on the 
identification of the state's geothermal resources and potential markets and 
an overall assessment of economic, technical, and institutional considera
tions. The next contract year will realize a transition in emphasis from 
planning activities to project stimulation and implementation.

Individuals, small businesses, and communities are interested in 
developing North Dakota's geothermal resources, but several constraints 
limit the extent of geothermal development actually taking place:

0 Lack of Funding. Individuals, small businesses, and communities 
often lack the front-end capital necessary to implement large- 
scale projects, such as district heating systems. Although 
interest in grant funds is high, these sources of funding are 
1imi ted.
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Lack o f  Economic I n c e n t i v e s . North Dakotans a r e  becoming 

i n c r e a s i n g l y  aware of  t h e  economic a dvan tages  o f  geothermal  

energy .  Opera t ing  c o s t s  f o r  groundwate r  h e a t  pumps a r e  lower 

than  th o s e  f o r  most c o n v e n t io n a l  h e a t i n g  sys tems,  bu t  t h e  i n i t i a l  

o u t l a y  f o r  a groundwater  h e a t  pump system i s  c o m p a r a t i v e l y  high .

L e g i s l a t i o n  has been d r a f t e d  on t h e  s t a t e  l ev e l  t o  a l low  a 10% 

income t a x  c r e d i t  on t h e  a c t u a l  c o s t  o f  a c q u i s i t i o n  and i n s t a l l a 

t i o n  o f  a geothermal  energy  d e v i c e .  However, most geo thermal  

energy  a p p l i c a t i o n s  in North Dakota a r e  i n e l i g i b l e  f o r  f e d e r a l  t ax  

c r e d i t s .  Revi s ing  f e d e r a l  g u i d e l i n e s  f o r  geothermal  t ax  c r e d i t s  

would be a t remendous s t i m u lu s  t o  geothe rmal  c o m m e rc i a l i z a t i o n  in 

t h e  s t a t e .

Techn ica l  A s s i s t a n c e . Because o f  t h e  i n c r e a s e d  i n t e r e s t  in  geo

thermal  energy  in t h e  s t a t e ,  r e q u e s t s  f o r  t e c h n i c a l  a s s i s t a n c e  t o  

t h e  s t a t e  c o m m e rc i a l i z a t io n  team from d e v e lo p e r s  have,  ou t  o f  

n e c e s s i t y ,  been r e f e r r e d  to  c o n s u l t a n t s  u n f a m i l i a r  w i th  North 

D a k o ta ' s  unique geothermal  r e s o u r c e  c h a r a c t e r i s t i c s  and t h e  

s p e c i a l  r eq u i r em e n ts  o f  geothermal  p r o j e c t s .  Fu ture  geothermal  

programs should  emphasize t e c h n i c a l  a s s i s t a n c e  t o  d e v e lo p e r s  wi th  

i n c r e a s e d  fund ing p rov ided  t o  a l l o w  th e  i n d i v i d u a l  s t a t e s  t o  

r e t a i n  a d d i t i o n a l  t e c h n i c a l l y - o r i e n t e d  p e r s o n n e l .
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4 . 0  APPENDIX

SUMhAARY OF MAJOR CONTACTS A N D  RESULTS

Federal Government:

Internal Revenue Service 
Fargo

Ken Sayers 
Community Services 
Bureou of Indian Affairs 
Bel court

Federal geothermal tax 
credit legislation

General

State Government:

Sheila Kuhn
State Health Department

Francis Schwindt 
State Health Department

Roger Koski
D ist. 32 State Representative 

Don Mathsen
Engineering Experiment Station 
University of North Dakota

Kent Conrad 
State Tax Commission

N ancy Jamison 
Legislative C o in c il

Joe Schmidt
State Water Commission

Disposal permit regulations

Water w ell regulations aid  
pollution control

Geothermal tax credit legislation

Groundwater heat pump brochure

Geothermal tax credits

Geothermal tax credit legislation

Water w ell permit requirements
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Barry Zviblemon 
Stol-e Wafer Commission

Water w ell permit requirements

Chuck Fine 
Business and Industrial 

Development Dept.

Geothermal tax credits

Local Government:

Russ Staiger
Downtown Development A ssoc. 
Bismarck

District heating project 
solicitation

Cloudy N elson
Area II Concerned Low Income 

People, Inc.
Minot

General

Patricia M cCleary 
Community Action Program 
Fargo

Mayor Eugene Leary 
Fargo

Proposed district heating  
project for Fargo

Proposed district heating 
project for Fargo

Commercial/Industrial:

Jim Christianson
Patterson Tower Partnership
Bismarck

North Dakota Home Builders Assoc,

Reuben Me land
Meland Plumbing and Heating
Northwood

Seeking funding for proposed 
project through federal rent 
subsidy and User Coupled 
Drilling programs

Speech

Groundwater heat pump 
distributor and installer

M r. Paulson
Mon tan a-D o koto U tilities  
Bismarck

Gas and e lec tr ic  rates

Loren Kopseng 
Carlson Homes, Inc. 
Bismarck

Proposed district heating  
demonstratioT project 
in Bismarck
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Jamestown Refrigeration 
Jamestown

M ar/vale Convent 
V alley  C ity

K .H . Hoenen 
G eo-resources Inc.
Wi I listen

Mike Robb
G lobe Development
Bismarck

James C ollins 
T .P .I . Inc 
Bismarck

Bill Davis 
T .P .I . Inc.

Toman Engineering 
Man dan

A llen Thomas
A l's Plumbing & Heating
Bismarck

Kohl and Schwartz Eng. 
Bismarck

Ralph N elson
Bismarck Plumbing & Heating 
Bismarck

Russell Drilling  
Harvey

John Piosecki 
Trout W ells  
Jamestown

Warren Saterlie  
M ontana-Dakota U tilities  
Bismarck

Installing heat pumps in nine  
town house units in Jamestown

Proceeding with plans for 
geothermal space heating

General

Has installed a direct cooling  
air conditioning system in a 
chiropractic c lin ic  in Bismarck

G eneral

Proposed Renewable Energy 
Institute at Minot

District heating system

Groundwater heat pump 
distributor and installer

Performing engineering study for 
S t. Mary's School, N ew  
England

Groundwater heat pump 
distributor and installer

Proceeding with plans to 
geothermal ly heat the workshop

Reinjection regulation information

Proposed warehouse in south Bismarck 
may incorporate geothermal 
energy for space heating and 
cooling
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Julie Clairmont
Country West Development
Bismarck

Rick Nelson  
Man don

Information on geothermolly 
heated greenhouses

Groundwater heat pump 
distributor

Individuals:

Ron Landenberger 
Man dan

Bill M ills 
Bismarck

Proposed district heating 
project for south Mandan

Installing groundwater heat 
pump in his home

Don Haverlond

Bruce Bell

Hugh Sanders 
Bismarck

Joe Lafove 
Bismarck

John Hanson 
Amidon

Roger Schmidt 
Hankinson

Eileen Severson 
Bismarck

Loren Dewitz  
Tappen

Cody Bahmiller 
Bismarck

Heat pump information 

Heat pump information 

Heat pump information

Installing groundwater heat 
pump in his home

Heat pump information for 
residential and agricultural 
uses

Information for proposed corn 
alcohol production facility  
in Hankinson

Heat pump information

General

Planning to install a groundwater 
heat pump in her home

Lym Mader 
Bismarck

Bill McCullough 
Bismarck
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SOUTH DAKOTA GEOTHERMAL COMMERCIALIZATION PROGRAM 

SEMIANNUAL PROGRESS REPORT. JULY-DECEMBER 1980

1 .0  INTRODUCTION

Geothermal a c t i v i t i e s  t h e  l a s t  6 months o f  1980 fo l lowed  t h e  t r e n d  of  

p rev io u s  months. The major p o r t i o n  o f  t h e  s t a t e  teams e f f o r t s  were d i r e c t e d  

toward o u t r e a c h  and m arke t ing .

Communit ies,  s c h o o l s ,  and i n d i v i d u a l  homeowners a re  i n t e r e s t e d  in space 

h e a t i n g .  U n f o r t u n a t e l y ,  fund ing i s  a problem because  o f  a p ro longed  d rough t  

and high i n t e r e s t  r a t e s .

Some o f  t h e  more s i g n i f i c a n t  h i g h l i g h t s  o f  t h e  p a s t  6 months a r e  as  

fo l l o w s :

0 The South Dakota Geothermal  Energy Handbook became a v a i l a b l e  to  

t h e  p u b l i c  in November.

0 Geothermal  Energy Day was he ld  in  P i e r r e  on October  21.

South Dakota p o l i t i c i a n s ,  f e d e r a l  and s t a t e  o f f i c i a l s ,  and p r i v a t e  

c i t i z e n s  p a r t i c i p a t e d  in r ib bon  c u t t i n g  ceremonies  f o r  t h e  PON 

p r o j e c t s  a t  P i e r r e ,  P h i l i p ,  and Diamond Ring Ranch.

0 The town o f  P h i l i p  i s  p r e p a r i n g  a r e s p o n s e  t o  a DOE/HUD r e q u e s t  

f o r  d i s t r i c t  h e a t i n g  and c o o l i n g  systems in a CDBG e l i g i b l e  

community.
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0 Dunham A s s o c i a t e s ,  I n c .  s u b m i t te d  an u n s o l i c i t e d  p roposa l  t o  DOE 

e n t i t l e d  a "Mul t i -Use  Demons tra t ion  o f  Madison Formation Geo the r 

mal Water a t  Lemmon, South Dakota ."

0 The towns o f  Wess ing ton ,  F a u lk ton ,  and Dupree a r e  p r e p a r in g  

r e q u e s t s  f o r  Techn ica l  A s s i s t a n c e .

2 .0  SPECIFIC TASK DESCRIPTIONS AND PRODUCTS

2.1  Geothermal  P r o s p e c t  I d e n t i f i c a t i o n

The South Dakota Department  o f  Water and Na tura l  Resources  s u b m i t te d  a 

budget  t o  DOE f o r  a r e s o u r c e  a s se s s m e n t .

Data from th e  su rvey o f  a r t e s i a n  w e l l s  in a f i v e - c o u n t y  a r e a  s u r round ing  

P i e r r e  i n c l u d e ;

0 57 w e l l s  were surveyed

0 24 w e l l s  a r e  c a p ab le  o f  d i r e c t - u s e  space h e a t i n g

0 14 w e l l s  a r e  be in g  used to  d i r e c t l y  h e a t  g a r a g e s ,  sheds ,  and

swimming poo ls

0 4 w e l l s  a r e  used in c o n j u n c t i o n  w i th  g roundwate r  h e a t  pumps to

h e a t  homes.
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2 .2  Area Development  P lans

2 . 2 . 1  S t a t e  Geothermal  P lann in g  Areas

The p l an n in g  a r e a s ,  which a r e  shown In Appendix A, have been m od i f ied  

t o  conform wi th  t h e  P lann ing  and Development  D i s t r i c t s ,  (COGS). Th i s  modi

f i c a t i o n  w i l l  Improve th e  f low of  d a t a  from t h e  d i s t r i c t s  to  t h e  energy  

o f f i c e .

2 . 2 . 2  S p e c i f i c  ADPs Completed o r  In P r e p a r a t i o n

Area deve lopment  p l a n s  f o r  D i s t r i c t s  5 and 6 shou ld  be deve loped  f o r  

t h e  upcoming c o n t r a c t  y e a r .

2 . 3  S i t e - S p e c i f i c  Development  P lans

These have not  changed s in c e  t h e  l a s t  r e p o r t .

2 . 4  Time-Phased P r o j e c t  P lans

2 . 4 . 1  A c t ive  D e m o n s t r a t i o n /C o m m e rc ia l i z a t i o n  P r o j e c t s

The t h r e e  d e m o n s t r a t io n  p r o j e c t s  In South Dakota went  o n - l i n e  in 

November. The p r o j e c t  d e s c r i p t i o n s  o f  t h e  sys tems  c o n s t r u c t i o n  and o p e r a 

t i o n  a r e  p r e s e n t e d  In Appendix B. They were t ake n  from th e  Geothermal
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D i r e c t  Heat  A p p l i c a t i o n s  Program Summary p r e s e n t e d  a t  t h e  semiannual  r ev iew 

meet ing a t  Las Vegas,  Nevada November 20 -21 ,  1980 by t h e  Geothermal  Energy 

D iv i s io n  o f  t h e  U.S. Department  o f  Energy.

2 .5  S t a t e  Aggrega t ion  o f  P r o s p e c t i v e  Geothermal  Use

This  l i s t  has no t  y e t  been compiled .

2 .6  I n s t i t u t i o n a l  A n a l y s i s

One thousand  c o p ie s  o f  t h e  South Dakota Geothermal  Energy Handbook were 

p u b l i s h e d  in  O c tobe r ,  1980. The handbook i n c l u d e s  s e c t i o n s  on p e r m i t s ,  

r e g u l a t i o n s ,  a s s i s t a n c e ,  and r e s o u r c e  use and i s  d i s t r i b u t e d  f r e e  t o  any 

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

2 .7  P u b l i c  Out reach  Program

2 . 7 . 1  Out reach  Mechanisms

The o b j e c t i v e  of  t h e  m arke t ing  and o u t r e a c h  program has no t  changed.  

I n fo r m a t io n  d i s s e m i n a t i o n  and t e c h n i c a l  a s s i s t a n c e  t o  t h e  p r i v a t e  s e c t o r  

a r e  t h e  main g o a l s  o f  t h e  South Dakota geothermal  program. These g o a l s  a r e  

be ing  ac h ie v e d  th rough  th e  use o f  a v a r i e t y  o f  o u t r e a c h  mechanisms.
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0 The Energy N ew sle te r  p u b l i s h e d  monthly by th e  O f f i c e  of  Energy 

p o l i c y  has a c i r c u l a t i o n  o f  3 ,200 ,  i n c l u d i n g  f i n a n c i a l  i n s t i t u 

t i o n s ,  e n g i n e e r s ,  a r c h i t e c t s ,  r u r a l  e l e c t r i c  c o o p e r a t i v e s ,  cham

b e r s  of  commerce, and e d u c a t io n a l  i n s t i t u t i o n s .  Geothermal  energy  

a r t i c l e s  p u b l i s h e d  the  l a s t  6 months i n c l u d e  (1 )  User-Coupled 

D r i l l i n g  Program, (2 )  Techn ica l  A s s i s t a n c e  Program, (3 )  Geothermal  

Energy Day, (4 )  HUD/DOE D i s t r i c t  Space Heat ing  RFP, (5 )  The South 

Dakota Geothermal  Energy Handbook, and ( 6 )  a v a i l a b i l i t y  o f  t h e  

d i r e c t - u s e  geothermal  and g roundwate r  h e a t  pump s l i d e  shows t o  t h e  

gene ra l  p u b l i c .

0 The South Dakota H i q h l i n e r , a monthly p u b l i c a t i o n  of  t h e  South

Dakot Rural  E l e c t r i c  A s s o c i a t i o n  w i th  a c i r c u l a t i o n  of  72,000 

f e a t u r e d  geothermal  energy  in t h e  November, 1980 i s s u e .  The a r t i 

c l e  i n c lu d e d  in fo r m a t io n  and p i c t u r e s  o f  t h e  t h r e e  PON p r o j e c t s ,  

a d e s c r i p t i o n  o f  a groundwater  h e a t  pump, and an i n - d e p t h  i n t e r 

view wi th  Ph i l  L i d e l ,  Geothermal  Program D i r e c t o r .

0 T e l e v i s i o n .  I t  was p lanned t o  s a t u r a t e  t h e  s t a t e  wi th  geothermal

energy  p u b l i c  s e r v i c e  announcements d u r in g  Oc tobe r ,  which i s  

ene rgy  month in South Dakota .  However, because  o f  the  c o n g re s 

s io n a l  p o l i t i c a l  campaigns in South Dakota ,  viewing t ime was 

u n a v a i l a b l e  u n t i l  November. The Midamerica Communications,  I n c . ,

TV company p rov ided  20 s t a t e w i d e  pr ime s l o t s  f o r  the  announcement  

du r in g  November and December, 1980 ( s e e  Appendix C). The announce

ment f e a t u r e d  u s e r s  of  t h e  PON p r o j e c t s  e x p l a i n i n g  t h e i r  programs.
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T a l k s . ( 1 )  Oc tober  21,  1980 was p roc la im ed  Geothermal  Energy Day 

in South Dakota.  D e d ic a t io n  o f  t h e  t h r e e  PON p r o j e c t s  was he ld  

in P i e r r e  a t  t h e  Legion Cabin.  A 10:00 a.m. overv iew mee t ing 

f e a t u r e d  opening remarks by Congressman Jim Abdnor;  a d e s c r i p t i o n  

o f  t h e  p r o j e c t s  by th e  p r i n c i p a l  i n v e s t i g a t o r s ,  and a summation 

by Dr. Clay N ic h o l s ,  DOE/ID. Dr. C h a r le s  Metzger ,  DOE Regional  

R e p r e s e n t a t i v e ,  was t h e  p r i n c i p a l  s p e ak e r  a t  t h e  noon luncheon .  

Ribbon c u t t i n g  ce remonies  were he ld  a t  the  t h r e e  l o c a t i o n s  in the  

a f t e r n o o n .  (2 )  A p u b l i c  mee t ing was he ld  a t  Edgemont in  August 

t o  inform th e  lo c a l  peop le  o f  t h e  geothermal  energy  o p p o r t u n i t y  

in  South Dakota.  P a r t i c i p a n t s  in t h e  program were t h e  South 

Dakota C om m erc ia l iza t ion  Team and th e  t h r e e  p r i n c i p a l  i n v e s t i g a 

t o r s  from Diamond Ring Ranch, S t .  Mary 's  H o s p i t a l ,  and t h e  Haakon 

County School .  ( 3 )  The a u d i o v i s u a l  s l i d e  show o f  geothe rmal  

energy  use in South Dakota was r e c e i v e d  from EG&G t h e  l a s t  day of  

September .  The s l i d e  has been a v a l u a b l e  v i s u a l  a i d  f o r  p r e s e n 

t a t i o n s  given a t  Lemmon, Gregory ,  and Rapid C i t y .

B r o c h u re s . The South Dakota Geothermal  Energy Handbook was 

p u b l i s h e d  in Oc tobe r .  The t e n  s e c t i o n s  of  t h e  handbook cove r  a 

wide range  of  geo thermal  s u b j e c t s  i n c l u d in g  s o u r c e ,  r e s o u r c e  use ,  

m a t e r i a l s  s e l e c t i o n ,  c o r r o s i o n ,  env ironmenta l  c o n c e r n s ,  p e r m i t s ,  

r e g u l a t i o n s ,  and a s s i s t a n c e .  One thousand  i s s u e s  a r e  a v a i l a b l e  

t o  South Dakota c i t i z e n s .
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A 10-page b rochure  e n t i t l e d  "Water Use From Groundwater  Heat Pump 

Wells"  was deve lo ped  by t h e  O f f i c e  o f  Water Q u a l i t y  f o r  South 

Dakotans.  The pamphlet  has been d i s t r i b u t e d  t o  many peop le  in 

e a s t e r n  South Dakota t h a t  have w e l l s  w i th  w a t e r  t e m p e r a t u r e s  

below 100®F.

The f u t u r e  t h r u s t  o f  t h e  o u t r e a c h  e f f o r t  w i l l  be t e c h n i c a l  a s s i s t a n c e  

t o  South Dakotans t h a t  have a geothermal  r e s o u r c e .  An a n a l y s i s  o f  t h e  d a ta  

from t h e  wel l  logs  o f  a f i v e - c o u n t y  a r e a  in  c e n t r a l  South Dakota ( s e e  Appen

d ix  A of  t h e  South Dakota Com m erc ia l iza t ion  Program J a n u a r y - J u n e  1980) 

r e v e a l s  t h a t  on ly  16 o f  57 w e l l s  a r e  be ing  used f o r  space  h e a t i n g .  The 

remain ing  41 a r e  be ing  used p r i m a r i l y  f o r  l i v e s t o c k  w a t e r .  The town of  

Dupree has  a wel l  w i th  150°F t h a t  i s  no t  be ing  used f o r  space h e a t i n g .  I t  

i s  i m p e r a t iv e  in t h e s e  t im es  o f  e s c a l a t i n g  c o n v e n t i o n a l  fue l  c o s t s  t h a t  

peop le  having such a r e s o u r c e  deve lo p  i t s  f u l l  p o t e n t i a l .

2 . 7 . 2  Summary of  C o n ta c t s  and R e s u l t s

Con tac t  has c o n t in u e d  w i th  t h e  Council  o f  Governments ,  s t a t e  a g e n c i e s ,  

and e d u c a t io n a l  i n s t i t u t i o n s  in  t h e  exchange o f  geothermal  energy  in fo rma

t i o n .  In a d d i t i o n ,  p r i v a t e  c o n s u l t a n t s ,  community a c t i o n  programs,  and 

p r i v a t e  c i t i z e n s  have been g iven  i n fo r m a t io n  abou t  d i r e c t  geo thermal  use 

and groundwater  use f o r  h e a t  pump a s s i s t e d  space  h e a t i n g .
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Major a r e a s  o f  i n t e r e s t  t h a t  have deve lo ped  in t h e  p a s t  6 months a r e :  

( 1 )  d i s t r i c t  space h e a t i n g ,  (2 )  groundwater  h e a t  pump use f o r  s c hoo ls  and 

p r i v a t e  r e s i d e n c e s ,  and ( 3 )  t h e  use o f  e x i s t i n g  w e l l s  f o r  space h e a t in g  and 

a g r i c u l t u r a l  pu rposes .

Appendix D c o n t a i n s  a d e t a i l e d  l i s t  o f  c o n t a c t s .

2 . 7 . 3  O vera l l  P r o s p e c tu s  f o r  Fu ture  Geothermal  C om m erc ia l i z a t i o n s

The f u t u r e  o f  geo thermal  energy  depends on t h e  a b i l i t y  and th e  w i l l i n g 

ne ss  of  t h e  p r i v a t e  s e c t o r  t o  de ve lop  t h e  p o t e n t i a l  t h a t  i s  in  t h e  s t a t e .

The f i v e - c o u n t y  i n v e n t o r y  o f  w e l l s  in  c e n t r a l  South Dakota i n d i c a t e s  

t h e  a g r i c u l t u r a l  s e c t o r  needs t o  deve lop  t h e  e x i s t i n g  sou rce  o f  m u l t i p l e  

us e .

Two communit i es ,  Wessington and F a u lk to n ,  have e x i s t i n g  f lowing  w e l l s  

w i th  t e m p e r a t u r e s  below 90°F.  The two communit ies  have asked f o r  ad v ic e  in 

us ing  th e  w a te r  f o r  space h e a t i n g .  There a r e  undoub ted ly  o t h e r  E as t  River  

communit ies  t h a t  have t h e  same r e s o u r c e .  The p o t e n t i a l  sou rce  in  c o n ju n c 

t i o n  wi th  g roundwater  h e a t  pumps must be s t u d i e d .  The C i t y  o f  Dupree has a 

munic ipa l  well  w i th  a t e m p e r a t u r e  o f  150® t h a t  c ou ld  p o s s i b l y  be used f o r  

h e a t i n g  t h e  school  and c i t y  b u i l d i n g s .  Techn ica l  a s s i s t a n c e  and th e  

encouragement  o f  p r i v a t e  fund ing  would advance t h e  use o f  geothermal  energy 

g r e a t l y .
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3 .0  FINDINGS AND RECOMMENDATIONS

The p u b l i c  must be made aware o f  t h e  p o t e n t i a l  t h a t  l i e s  benea th  t h e i r  

f e e t .  Technical  a s s i s t a n c e  and s e l f  he lp  programs must be p u b l i c i z e d  to  

he lp  v i a b l e  p r o j e c t s  become a r e a l i t y .  The s t a t e  c o m m e rc i a l i z a t i o n  team 

w i l l  accompli sh  t h e s e  g o a l s  by ( 1 )  promoting th e  use of  EG&G's Technica l  

A s s i s t a n c e  Program, (2 )  d i s t r i b u t i n g  t h e  d i r e c t  use handbook and t h e  ground

w a te r  h e a t  pump b rochure  th ro u g h o u t  t h e  s t a t e ,  and ( 3 )  match ing  th e  use w i th  

a d e v e lo p e r  t h a t  has t h e  p r o p e r  e x p e r t i s e  t o  e c onom ica l ly  pu t  BTU's o n - l i n e .
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I’SO I l ' CT ' n T I . ! ' . ;  U i r u c C  U L l L i / . a C i o i i  o f  O c o C l i e r m a  1 i a i c r g y  f o r  I’l i i l i p  S c h u a l s

I'KLNCll’AL LNVi:S'i'l(iA'll)l< ; Cli.ic 1 rs A. M.ixon, Su jx-'r in C end ciU ui Seliuols
(i',U5) 859-2679

PKOjECT TE/V.M: Haakon School District 27-L
ilengcl, Berg & Associates

LOCATIOM DESCRIPTION: Philip, South Dakota
80 miles (128 km) east of Rapid City, SD 
Population: 1000
Area Activities: Agriculture, light industry, and

trade center

RESOURCE DATA:

Well Depth: 4266 ft (1300 m)
Date Complete: 2/23/79
Completion Technique: Open hole
Wellhead Temperature: 157 degrees F. (69 degrees C)
Flowrate: 300 gpm (18.9 1/s) artesian
Summary: The Madison Formation extends under the western lialf of

South Dakota and into the bordering states of Wyoming,
Montana and North Dakota. Most Madison wells in South 
Dakota are naturally flowing with temperatures ranging 
from 110 degrees F (43 degrees C) to 170 degrees F (77 
degrees C).

SVSTEM FEATURES:

Application: Space, water and district heating
lleatload (Design): 5.5 :< 10^ BTU/hr (1.61 MW)
Yearly utilization (Maximum): 9.53 x 10^ liTU/yr (.32 'W-yr)
Energy Replaced: Electricity - 122,989 k'Wh

Fuel Oil - 54,729 gals.
Propane - 23,858 gals.

."aoility Description: 5 school and 8 business district buildings

Disposal Method: Surface discharge to the Bad River after treatment
to remove Radium 226.

Summary: The school heating project has stimulated the development of
a business district heating system, Philip Geothermal, Inc.
In addition, Little Scotchman Industries, the city water plant 
and county maintenance building use geothermal fluids from 
other wells for space heating.

STATUS:

Construction complete. Adjustment of the flow through the syste.m and
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CURRKNT ESTIMATED PROJECT COST:

To La I: $1

DliO Sliaru; $ 93b, LV9 R.ir c ic ipanc Siiaro; $269,605*
78X 111

LESSONS LEAJINED:

The Initial phase of this project was the development of the geothermal 
resource. A well was drilled into the Madison Formation. The total depth 
of the well is approximately 4,266 feet. During the drilling operations 
we had a full time drilling consultant at the well sice during drilling 
operations. He was to be available in Che event that drilling problems 
would shift Che drilling operation from a footage basis Co a day rate.
We would recommend that on a future well Chat the drilling consultant be 
placed on a retainer so that he would be available to cone to Che well 
site with 24 hours notice. This would reduce the cost of the drilling 
consultant by eliminating Chat expense when the drilling operation is 
proceduring without any problems.

After setting the main casing the open hole completion of the well was 
drilled. Problems developed during the open hole drilling which included 
sl\ale lenses and sand pockets in the limestone. This condition could create 
future problems during operation of the well such as sloughing of the 
sands and shale into the open hole. A 5" O.D. flush joint casing was 
suspended inside of the 7 5/8" casing previously installed. On any future 
wells drilled into the Madison Formation we would recommend that the open 
hole corai.letion be completed before setting the main casing. If shale 
lenses or sand pockets chat are drilled through they can be cased out with 
the main casing at a considerable savings in cost.

Samples of the geothermal fluid were tested by Che Federal Environmental 
Protection Agency. Their tests indicate the presents of Radium 226 in the 
geothermal waters. The level of Radium 226 is approximately 99 pico curies 
per liter. This exceeds the EPA standards for drinking water 5 pico curies 
per liter or less. To obtain a discharge permit to discharge the geothermal 
fluid into the Bad River, the Radium 226 level had to be reduced to less 
ciian the 5 pico curies per liter.

Amoitg the various methods investigated for removal of Radium 226, was the 
method used by the Uranium Mining and Milling Companys. The method they 
used involved adding a 10% aqueous solution of Barium Chloride to the water.
Tiie resulting chemical reaction provides a Barium Sulfate to which tlie 
Radium 226 adheres. The result is a floculation that will settle out of 
the water. This process has a 99% efficiency. The Barium Chloride Treatment 
facility consists of a building to house the mixing tanks, a short section 
of discharge line, and an in-line static mixer. The Barium Chloride 
solution is added by metering pumps to the in-line static mi.xer. The 
barium chloride solution is mixed into the geothermal fluid and piped to 
the Holding pond. The holding pond was designed for a three day retention 
time. The retention pond was divided into two cells so that maintenance 
could be preformed on one cell while operating would be the one remaining 
ceil.
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riic licaLiaii sysi.i.-m in llic llir> ScImo 1-Ar;MOry hiiilding am! in ilio. l!l cRn-'.nLary 
School bu i l d i n g  w ere low p r c s m i r c  s t eam systems. iJuri.ng the p L a n n L n g  tor 
the m o d i f i c a t i o n  of tiicsc .■iytl'lll̂ . t(j a low t e m p e r a t u r e  hot w a t e r  it was 
a n t i c i p a t e d  chat the control valv e s  r.ould be reosei.1. llowcvr'f, as thi' 
m o d i f i c a t i o n  c o ntract proceeded it bec a m e  apparcait tiiaC tiic seals in 
many oL the eontrol valves had d e t e r i o r a t e d .  This showed up w h e n  the 
c o n t r a c t o r  pressu r i z e d  Che s y s t e m  dur i n g  st a n d a r d  test proced u r e s .

Anotiior pro b l e m  ch.it bec a m e  a p p a r e n t  d u r i n g  the testing of the system 
was that a few of Che bas e b o a r d  r a d i a t i o n  u n its had d e v e l o p e d  pin holes 
at their c o n n e c t i o n s  from the y e a r s  of use. W h e n  the p V e s s u r e  test was 
applied, these a r eas started to leak, w a ter and had to be repaired. On 
future c o n v e r s i o n  projects, c o n s i d e r a t i o n  should be g i ven to p r e s s u r e  
testing sections of Che system prior to d e s i g n  to d e t e r m i n e  if that 
p ortion of the s y s t e m  could be used or if w o u l d  h a v e  to be. replaced.
This would add a d d i t i o n a l  cost to Che p r e l i m i n a r y  e n g i n e e r i n g  p h ase of 
the project. However, u n der c e r t a i n  c i r c u m s t a n c e s  this may be money 
well spent.

The c o n t r a c t u a l  arraiigement b et w e e n  the O w ner and Coiitractor on this 
project has b een very good. C h a n g e s  to the c o n s t r u c t i o n  c o n t r a c t  have 
been kept to a minimum. T h e  n e g o t i a t e d  C h a n g e  O r d e r s  witli the c o n t r a c t o r  
have b e e n  reasonable.

In some of the c l a s s r o o m s  the e.xistlng s t e a m  fin tube r a d i a t i o n  and the 
b a s eboard r a d iation units w ere rep l a c e d  w i t h  hot water fin tube radiation 
units. The hoc water fin cube r a d i a t i o n  units w e r e  sized based on using 
w a ter at a p p r o x i m a t e l y  lAO d eg r e e s  F. E n g i n e e r i n g  c a l c u l a t i o n s  show that 
in some instances it was more e c o no m i c a l  to add a cabinet unit hea t e r  
a l o n g  wicf\ Che bas e b o a r d  r a d i a t i o n  units to p r o v i d e  the rcrpiired heat for 
the room. T h e  cabinet unit h e a t e r s  w e r e  installed at the end of the 
b a s e b o a r d  r a d iation units w ere possible, however, in sev e r a l  instances 
the cabinet unit heater was placed in the m id d l e  of a b a s e b o a r d  ra d i a t i o n  
run. This c r e a t e d  a problem b ec a u s e  the b a s e b o a r d  r a d i a t i o n  cove r s  had 
to be cut. To m ake a neat joi n t  b e t w e e n  Che b a s e b o a r d  r a d i a t i o n  cover 
,ind the cover on the cabinet unit heater, the c o n t r a c t o r  p r o v i d e d  a 
PVC w i n d o w  gla z i n g  gasket w ith a pro f i l e  that covered the raw edge of 
the b a s eboard ra d i a t i o n  cover.

The piping the boiler room of b oth the H i g h  School and the E l e m e n t a r y  School 
is d e s i g n e d  to vary the flow to the space heat ex c h a n g e r ,  Durin.^ periods of 
ma.x imu:a heat demand, all of the g e o t h e r m a l  f J.u id is d i r e c t e d  Co the space 
!ioa: exchanger. From trie s p ace heat exchanger, the g e o t he r m a l  fluid flows 
to the domestic hot w;icer heat e.xchanger. Duri n g  per i o d s  of m o d e r a t e  to 
low space h e a t i n g  demand, tint g e o t h e r m a l  fluid is d i v e r t e d  a r o u n d  tiie space 
heat exc l u m g e r  to the d omestic liot water heat exchanger. I’he flow is 
c.ontrolled by a pneumatic a c t u a t e d  three, way valve. Tlie pnounat ic acturjted 
tiiree way valves nor.^taLly used in coinmer ical i n s t a l l a t i o n s  woui(i r.ot 
op e r a t e d  a g a i n s t  tlio a r t e s i a n  f low of this project. We w e r e  d i r e c t e d  by 
t'no m a nu f a c t u r e r  to their indust r i a l  d i v ision. .\11 of the three way 
•.•alve.s on the g e o t h e r m a l  side of the s y s t e m  are of the i n d u strial type.

t
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P i p 0.1 I n e

The ^eochermal fluid is piped Co Liu; school buiidiPK;>i ^ho business d ls C r i c C  
buildings, and to the Barium Chloride Treatment plant using a fillmenc wound 
fiberglass expoxy resin pipe. This pipe is designed for applications up 
to 210 degrees F (99 degrees C).

This pipe is assembled in a bell and spigot method. Whenever the pipe has 
to be cut in the field the cut end has to be shaved to provide a new spigot.
This shaving is done with a specilized pipe shaver provided by the manufacturer.

.Ml of the fittings, sockets, pipe ends and pipe sockets must be clean and
dry and must be sanded within 2 hours of assmebly. The sanding was accomplished
using a flapper type sander on a drill.

If there is just the least bit of moisture or grease from the iiands of the
individuals handling the pipe, a perfect bond is not obtained. During the
construction of this project we had only two joint failures. The contractor
was e.xccptionally careful butting Che pipe together because of Che high 
cost of repairing the pipe failure. The joints if made properly are as 
strong or stronger than the pipe Itself.

To repair a joint failure requires Chat a section of Che pipe be cut out
and new bell and spigots be cut on each then sanded and the pieces put
back together.

The pipe was bedded in a layer of sand. The sand all passing a 3/8" screen 
was obtained locally. ApproxLmacely 6" of sand was placed under the pipe 
and jnotl êr 6" was placed over the pipe. The soil in which the trench was 
excavated is composed primarily of the pier shale. This soil will expand 
and contract with changes in moisture. The sand was placed to provide a 
cushion to the pipe during these periods when Che soil around it is moving.

Tne discharge line from the school is the supply line for Che business 
heating district. The heating district was designed to provide a geothermal
fluid at the same relative elevation to all of the eight building to be
heated.

The construction of the system was recently completed. We have entered 
the adjustment and monitoring phase. All of the building in Che heating 
district have not been connected to the system as of this date. As each 
building is added to Che system a readjustment of the valves in the fire- 
haii and the various businesses will have to be made.
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PROJF' CT T l f L L ' :  D i . n n o n d  H i m j  I J a n c h  C e o f . h i ^ n n o l  l 3 t ; monc  t f  i t. i o n

H r j a t i n i j  P r o j i ! c t

pri nci pal  INVESTIGATOR: Or. S. M. Howard,  P r o f e s s o r  o f  Me to 1 1 u r g i c a  1
E n g i n e e r i n g ,  ( 6 0 5 )  394-2341

PROJECT TEAM: South Dakota School  o f  Mines and Technol ogy
Re / S p e c ,  Inc.
Diamond Ring Ranch

PROJECT O B J E C T I V E U t i l i z e  e x i s t i n g  Madison w e l l  to p r o v i d e  g r a i n  d r y i n g ,
and s pace  h e a t i n g  f o r  homes.

LOCATION DESCRIPTION: Haakon County,  Ce nt r a l  South Dakota
50 m i l e s  (80 km) w e s t  o f  P i e r r e ,  SO 
P o p u l a t i o n ;  2900 (Haakon County)
Area A c t i v i t i e s ;  A g r i c u l t u r e

RESOURCE DATA:

Well Depth:  4112 f t  ( 1253  m)

Date Complete;  1959

Compl et ion Techni que;  Open h o l e

Wel lhead Temperature;  152®F (57°C)

Fl owrat e ;  170 gpm 0 0 - 7  i / s )  a r t e s i a n

Summary; The Madison Format ion e x t e n d s  under the w e s t e r n  h a l f  o f  
South Dakota and i n t o  the  b o r d e r i n g  s ta- t es  o f  Wyoming,  
Montana,  and North Dakota.  Most Madison w e l l s  in South  
Dakota are  n a t u r a l l y  f l o w i n g  wi t h  t emperat ure s  v a ry i ng  
from l lO^F ( 4 3 ‘>C) to  1 70“F ( 7 7 “C).

SYSTEM FEATURES;

A p p l i c a t i o n ;  Space h e a t i n g  and g r a i n  dry i ng

Heat l oad ( D e s i g n ) :  3 . 3 5  x 10^ 8 t u / h r  ( . 9 8  MW)

Year l y  U t i l i z a t i o n  (Maximuml; 7 . 8 7  x 10^ B t u / y r  ( . 2 6  M'W-Yr)

Energy Repl aced;  E l e c t r i c i t y  - 1 8 5 , 2 8 8  kWh 
Propane - 4 9 , 4 1 5  g a l .

F a c i l i t y  D e s c r i p t i o n ;  S i x  s t r u c t u r e s  and a 700 b u s h e l / h r  g r a i n
d r y e r  are  s e r v e d  by geothermal  wa t e r .

Di s po s a l  Method; S u r f a c e  d i s c h a r g e  to ranch r e s e r v o i r s

Summary: Two h e a t i n g  l o o ps  c i r c u l a t e  wat e r  through w a t e r - t o - a ' r
heat  ex c ha ng er s  and fan c o i l  u n i t s  to p r o v i de  s pace  h e a t i n g  
f o r  the  h o s p i t a l  barn,  mo b i l e  homes,  shop,  e m p l o y e e ' s  heme 
and owner ' s  heme.  An a d d i t i o n a l  l oop p r o v i d e s  hot  w a t e ’- to 
the 700 b u s h e l / h r  commercial  g r a i n  dryer .
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Oi a mo nd  R i n g  Ra n c h  ( c o n t ' d )

STATUS:

rhe s ys t em i s  o p e r a t i n g .  Moni tor i ng  equipment  i s  be i ng  i n s t a l l e d .

CURRENT ESTIMATED 
PROJECT COST:

To t a l :  $ 4 03 , 098

DOE Share:  $ 2 5 0 , 7 2 5  P a r t i c i p a n t  Share:  $ 1 5 2 , 373

62% 38%

LESSONS LEARNED:

1. The 4 , G 0 0 - f t .  l ong p i p e l i n e  c a r r y i n g  geothermal  wa t e r  to the  i s o l a t i o n  heat  
exchangers  has three  high s p o t s  a l ong  i t s  l e n g t h  which c oul d  have been 
avoi ded o n l y  a t  g r e a t l y  i nc r e a s e d  p i p e l i n e  expens e .  A d e g a s s e r  a t  the  
we l l h e a d  proved i n s u f f i c i e n t  to p r e v e n t  gas  p o c k e t s  from forming in the  
l i n e ' s  h igh s p o t s .  This  problem was e v e n t u a l l y  overcome by i n s t a l l i n g  PYC 
a i r  vent  v a l v e s  at  the  f i r s t  two o f  t h e  high s p o t s .

2.  The space  h e a t i n g  sys tem i s  compri sed o f  a p l a t e - t y p e  i s o l a t i o n  he a t  
exc hanger  used to hea t  r e c i r c u l a t i n g  water  to  s i x  s t r u c t u r e s :  f our  homes,
a h o s p i t a l  barn,  and a shop b u i l d i n g .  These s t r u c t u r e s  are  s u p p l i e d  by two 
l oops  wi t h  the  re turn water  mixing as  i t  r e - e n t e r s  the  i s o l a t i o n  exchanger .  
The problem o f  f r e e z i n g  a r i s e s  in the  e v e nt  o f  a power f a i l u r e .  Fre ez i ng  
i s  most  l i k e l y  in the barn and shop s i n c e  t h e s e  s t r u c t u r e s  have low 
thermal  mass u n l i k e  the homes.  To pr e v e nt  f r e e z i n g ,  the  r e c i r c u l a t i n g  
s ys tem w i l l  be charged wi th  a n t i f r e e z e .  The c o s t  o f  t h e  a n t i f r e e z e  would 
have been s u b s t a n t i a l l y  reduced by us e  o f  s m a l l e r  r e c i r c u l a t i n g  l i n e s  
(2 inch r a t he r  than 3 inch)  and by d i v i d i n g  the  i s o l a t i o n  exchange i n t o  
two u n i t s  so as to put the s t r u c t u r e s  s u b j e c t  to f r e e z i n g  a l l  on one l oop.  
It  s houl d  be noted t h a t  t h i s  would have i n c r e a s e d  the c a p i t a l  c o s t  but  

l owered o p e r a t i n g  c o s t  assuming the  a n t i f r e e z e  i s  l o s t  s e v e r a l  t i mes  during  
the s y s t e m ' s  I J f e .

3. D i v i d i n g  the exchangers  as d e s c r i b e d  above would a l s o  have a l l o wed  
s u b j u g a t i n g  the h e a t i n g  demands o f  the  barn and shop to the o t h e r  space  
h e a t i n g  demands.  This  would be a d i s t i n c t  advant age  s i n c e  the ambient  
t emperatures  o f  t hos e  s t r u c t u r e s  are  l ower.
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PKOJECT TITLE: Oeothenii,)! A;j|i 1 icat. iui i  o f  Liu; M.uiison Atiuifer' Cor
St .  Mat-y's Hospi tal

PRIHCiPAL INVESTIGATOR: James R u s s e l l ,  Ho s p i t a l  Admi n i s t ra t or
(505} 224-5941

PROJECT TEAM: St .  Mary's Hospi ta l
Kirkham, Michael  and A s s o c i a t e s  
Sherwin Ar t us ,  Re s e r v o i r  Cons ul t ant  
Dr. J .  P. Gr i e s ,  G e o l o g i s t

PROJECT OBJECTIVE: To demonstrate  that  106°F (4rc) w^ater can be used
f or  p r e h e a t i n g  domes t i c  hot  water  and space h e a t i n g .

LOCATION DESCRIPTION: P i e r r e ,  South Dakota
Popul a t i on;  14 , 500
Area A c t i v i t i e s :  Government ( P i e r r e  i s  the  s t a t e

c a p i t o l )  and a g r i c u l t u r e .

RESOURCE DATA:

Well Depth: 2176 f t  (663 m)

Date Complete:  4 / 2 1 / 7 9

Complet ion Technique:  Per f ora t ed  c a s i n g

Wellhead Temperature:  106°F (41"C)

Flowrate:  375 gpm ( 2 3 . 7  ?./s) a r t e s i a n

Summary; The Madison Formation e x t ends  under the wes t ern h a l f  o f  
South Dakota and i n t o  the border i ng  s t a t e s  o f  Wyoming,  
Montana and North Dakota.  P i e r r e  i s  l o c a t e d  on the  
e a s t e r n  edge o f  t h i s  format i on .

SYSTEM FEATURES:

A p p l i c a t i o n :  Domest ic water  p r e h e a t i n g  and space heat i ng

Heat load ( De s i g n) :  5 . 55  x 10 Bt u / hr  ( 1 . 5 3  MW)

Yearly U t i l i z a t i o n  (Maximum): 11. 44 x 10^ Bt u / y r  ( . 3 8  MW-Yr)

Energy Replaced:  Fuel o i l  - 115,000 g a l s .
? 2

F a c i l i t y  D e s c r i p t i o n :  The e x i s t i n g  0 3 - 0 0 0  f t  ( 7710 ni ) h o s p i t a l  and
a new 6 5 , 0 0 0  f t  (6030 ni ) a d d i t i o n  w i l l  be served.

Di sposal  Method: Sur face  d i s c h a r g e  to the Mi ssour i  River .

Summary: Three p l a t e - t y p e  heat  exchangers  prov i de  make-up a i r  h e a t i n g ,
space hea t i ng  v i a  fan c o i l  u n i t s  and domes t i c  water  preheat i ng .  
The new a d d i t i o n  he a t i ng  sys tem i s  des i gned  to u t i l i z e  the 
geo t he rma l l y  heated v/ater in the hot  deck c o i l  of" the a i r  
handl i ng  u n i t s  and the heat  pump.
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St .  Mary’ s Hospi ta l  ( c o n t ’d)

STATUS

The wel l  was completed in Apri l  o f  1979.  The o r i g i n a l  f l ow rat e  
was approxi mate l y  250 cpm. A f t e r  f u r t n e r  p e r f o r a t i o n s  o f  the  wel l  
c a s i n g  and by pumping 8 , 0 0 0  g a l l o n s  o f  20 perc ent  HCL s o l u t i o n  i n t o  
the w e l l ,  the f l ow r a t e  was i n c r e a s e d  to the  p r e s e n t  l e v e l  o f  375 gpm.

The c o n s t r u c t i o n  work f o r  the a p p l i c a t i o n  o f  the geothermal  re s ource  
to the e x i s t i n g  h o s p i t a l  and the  new a d d i t i o n  i s  compl e t ed .  The 
sys tems  were put i n t o  o p e r a t i o n  in mid-October  o f  1980 and ba l a nc i ng  
and f i n a l  adjus tments  o f  c o nt r o l  sys tems  are now under way. System 
performance to da t e  have exceeded the a n t i c i p a t e d  c a p a b i l i t y  as 
f o l l o w s :

Completed Well 

Well Supply Temp. = 106°F 

Cl osed Loop Supply Temp. = 100°F 

Domest ic Hot Water Supply = 100®F

System Operat i on  

lOS^F

104“ to IGS'^F 

105^F

CURRENT ESTIMATED 
PROJECT COST:

T o t a l $718, 000

DOE Share: $538 , 500
75%

P a r t i c i p a n t  Share: $ 1 79 , 500
25%

LESSONS LEARNED:

1. There i s  great  d i f f i c u l t y  in e s t i m a t i n g  the c o s t  o f  a producing geothermal  
w e l l .  Our o r i g i n a l  e s t i ma t e d  c o s t  f or  the we l l  was $ 1 2 5 , 0 0 0 .  The f i n a l  
wel l  c o s t  was $316, 000  which exceeded our o r i g i n a l  e s t i m a t e  by 150%.

2.  Resource and d i s c ha r g e  permi t s  can be a problem.  We were not  f a m i l i a r
wi th a l l  that  was requi red  when we began and,  had we been,  i t  could have
speeded up the p r o c e s s .  Cooperat i on o f  the  re v i e wi ng  agency was e x c e l l e n t .

3. Per s ev er a nc e  pays o f f .  In propos i ng  the  p r o j e c t ,  we o r i g i n a l l y  hoped
to f i n d  IIT^F water .  When our we l l  came in producing 106®F water  there
was c o n s i d e r a b l e  s k e p t i c i s m  even among o u r s e l v e s  t ha t  we cou l d  accompl i sh  
much o f  what we had s e t  out  to do.  With the support  o f  DOE, our p r o j e c t  
co nt i nue d  and i s  now compl e t e  and o p e r a t i o n a l .  I t  appears  t h a t  our annual  
fuel  s a v i ng s  may be even g r e a t e r  than o r i g i n a l l y  p r o j e c t e d .  In a d d i t i o n ,  
the temperature o f  the geothermal  f l u i d  i nc rea s e d  2®F in produc t i on .
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APPENDIX C 
GEOTHERMAL ENERGY ANNOUNCEMENTS
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midamerica communications, inc.
III IHH IH IH HB r i

box 25 sfoux falls, south dakota 57101 

phone 605/336-0775

DecembcM'  16 ,  l ‘)BO

M;; C . i r o l  S i : ; l k a  
o r r i c L '  cjl' b n e r i j y  P o l i c y
C a p i t o l  L a k e  P l a z a  ^
I’ i o i  i c ,  SIJ 6 7 5 0 1

1 )c,'i r Ca i:o 1 :

P u i . s u a i i i  l o  y o u r  f ihoi io c o n v e r s a t i o n  w i t h  Cyf>sy ll. i .ncs cj! >>ur s L n l l  
Monday  i i i o r j i u ) ,  t h i s  i ;; t o  a d v i s e  y o u  t . luj t  I' lic rjeo(:J)et  jiiu 1 c j k j m ;'/ a) , ; i ( ;un-  
cU-'inenL w a s  [ ' u r c l i a s e d  a s  a i r  t i m e  a c c o r d i n q  t o  t h e  f o l l o w i n q  ^■oh(■dul(•.  
Any s l i o w r n q s  o l  Llie s p o t  i n  a d d i t i o n  t o  t h e  t i m e s  l i s t e d  b e l o w  arc ;  
b o i n q  d o n e  a l  t h e  s l a l  i i m s  w i t h o u t  c h a r q e  t o  OEP.

Kb!,0/KDb0/KP.l,0 
Sunday 11/21 
'I'liursday 11/27 
Wednesday 12/3 
M(;nday 12/8

ttSFY/KABY/KPRY 
Monday 11/2-1 
'J'hursdtiy 11/27 
Sunday 11/30 
'J'lujrsday 12/4 
Wednesday 12/10 
Sunday 12/14

KOTA
Tl;ursd<iy 117 2 7 
;1 unday 11/30 
l-iesiK'sday 1.1/3 
: hi nd. iy 1 2 / 7

luA'N
S o  ( U  1 d . l ' , ' 1 2 / 1 3

Sunday 12/14 
Weuuesv.lay 12/17

10:00-10:30 PH 
10:00-10:30 PM 
6:00-6:30 PM 
6:00-6:30 PM

6:00-6:30 PM 
10:00-10:30 PM 
10:00-10:30 PM 
6:00-6:30 PM 
6:00-6:30 PM 

10:00-10:30 PM

10:00-10:30 PM 
10 : 00-10: 30 PM 
5:30-6:00 PM (local nows bloc'k) 
10:00-10:30 PM

4 times during championshi[j games oi giils 
"A" basketball
1 time during Sunday Night Movie 
1 Lime during "Eight Is Enough"

Sincerely yours.

A '  .Larry B./Eliason 
Vice President

6 - 2 7





APPENDIX D

Representative Sample of Contacts: Ju,l y-Dccember 1980

1. Mario Audiss 
Gregory, SD 57533
Subject: Requested and received information on

groundwater heat pumps.
2. Dick Berg

Hengel, Berg, and Associates 
Rapid City, SD 57701 
Subject:

3. John Biegler
Polo School District 
Orient, SD 57467
Subject: School superintendent requested and received

technical assistance for space heating.
4. Barbara Boggs

National Water Well Association 
500 W. Wilson Bridge Road 
Worthington, OH 43085
Subject: Coordinator of the one day heat pump road sliow

conducted by NWWA in Sioux Falls in Aucjust 
1980 .

5. John Bonaiuto 
601 4th Street 
Brookings, SD 57006
Subject: Requested and received groundwater heat pump

information for Brookings school system.
6. Todd Boyd 

Box 276
Clear Lake, SD 57226
Subject: Requested and received groundwater heat pump

information for his home.
7. Al Bender '

Water Resources Institute 
Brookings, SD 57006
Subject: Requested and received geothermal energy infor

mation for City of Eureka.
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8. Dan Carda
S.D, Experiment Station
S.D. School of Mines & Technology
Rapid City, SD 57701
Subject: Chemist and geologist, strong advocate of

geothermal energy use in South Dakota, assisted 
Stan Howard with Diamond Ring Ranch project.
He has given freely of his time in promoting 
geothermal energy serving as speaker at infor
mational meetings of Edgemont, Rapid City, and 
Pierre.

9. Gerald Cerfoss 
Wessington, SD
Subject: Requested and received information about fund

ing sources to develop geothermal energy for 
City of Wessington.

10. Mickey Daly
Star Rt. 61, Box 26 
Midland, SD 57 552
Subject: Requested and received the South Dakota

Geothermal Energy Handbook.
11. Art deWit

DeWild, Grant, Reckert & Associates 
1113 E. 14th Street 
Sioux Falls, SD 57104
Subject: Consulting engineer interested in the use of

groundwater heat pumps for commercial applica
tions. He is interested in using the "flaming 
fountain" for heating the capitol mall complex.

12. Paul Goudreault
Water Quality Specialist 
Rosebud Sioux Tribe 
Rosebud, SD 57570
Subject: Requested and received information about

geothermal resource in Todd County.
13. Dan Hanson

Grand Electric Association 
Bison, SD 57620
Subject: Requested and received South Dakota Geothermal

Energy Handbook.
14. Roy Hauck 

Box 995
Pierre, SD 57501
Subject: Stanley County rancher interested in agricul

tural use of geothermal energy. He requested 
and received information on direct and heat 
pump assisted use of geothermal energy.
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15. Virgil Harriott 
P.O. Box 216 
Colman, SD 57017
Subject: Strong advocate of heat pump assisted geother

mal energy also a TETCO heat pump distributor,
16. John Hussman

OST Water Development
P.O. Box 562
Pine Ridge, SD 57770
Subject: Requested and received information about

geothermal resource on Pine Ridge Reservation.
17. Renee Jesness

McIntosh Independent School District 
McIntosh, SD 57641
Subject: Requested and received information about

geothermal space heating.
Ed Lacey 
Trent, SD 
Subject:

57065
Groundwater heat pump distributor

19. Marty McGrane 
Box 1138
Pierre, SD 57501
Subject: Editor of South Dakota Highliner; featured

geothermal energy in November 1980 issue.
20. Betty McNulty 

Executive Vice President 
Watertown Chamber of Commerce 
1 South Broadway 
Watertown, SD 57201
Subject: Chaired a November 5, 1980 meeting about dis

trict heating with Dr. Michael Karnitz of the 
Oak Ridge National Laboratories as principle 
speaker.

21 . David Miller 
P.O. Box 105 
Mitchell, Sd 57301
Subject: Requested and received groundwater heat pump

information.
22. Stephen Millef

5th District C.O.G.
Box 640
Pierre, SD 57501
Subject: Coordinator of federal funds for local area.
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23. Reuben Pastians
Midwest Geothermal Energy Inc.
P.O. Box 1422 
Huron, SD 57350
Subject: President of groundwater heat pump company that

is a division of the Huron Drilling Company.
He was one of the speakers at the Geothermal 
Energy Day held in Pierre October 21, 1980.

24. Albert Rahm 
RR 2, Box 53 
Turton, SD 57477
Subject: Requested and received information about

groundwater heat pumps.
25. Steve Vamosi 

356 Thrall St.
Cincinatti, OH 45220
Subject: Made a preliminary feasibility study of the

capitol mall complex.
26. Van Heuvelen 

R.R. 1 Box 73
St. Lawrence, SD 57373
Subject: Requested and received information about

groundwater heat pumps.
27. Bob Waterman 

South Central CAP 
P.O. Box 6
Lake Andes, SD 57356
Subject: Requested and received information about the

geothermal resource in Charles Mix County.
28. Monica Westerland

St. Paul District Heating Development Co.
Phone: 612-z97-8955
Subject: Requested and received information about dis

trict heating projects in South Dakota.
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UTAH GEOTHERMAL COMMERCIALIZATION PROJECT 

SEMIANNUAL PROGRESS REPORT. JULY-DECEMBER 1980

1 .0  INTRODUCTION

The Utah Geothermal  Com m erc ia l iza t ion  P r o j e c t  i s  p a r t  o f  a r e g io n a l  

program funded p r i m a r i l y  by t h e  U.S. Department  of  Energy to  p rov ide  sup

p o r t  and p lann ing  i n fo rm a t io n  abou t  geothermal  deve lopm ent ,  and to  perform 

o u t r e a c h  o r  m arke t ing  a c t i v i t i e s  f o r  geothermal  use .  In 1977, the  Utah 

D iv i s io n  of  Water Righ ts  c o n t r a c t e d  w i th  t h e  DOE to  pe rfo rm t h e s e  f u n c t i o n s  

f o r  Utah. Personnel  working on th e  Utah p r o j e c t  a r e  S t a n l e y  Green,  P r o j e c t  

S u p e r v i s o r ;  L. Ward W ags ta f f ,  P la nn ing  and Techn ica l  A n a l y s t ;  and 

Douglas N i e l s e n ,  In fo rm a t io n  and Market ing  S p e c i a l i s t .

2 .0  SPECIFIC TASK DESCRIPTIONS AND PRODUCTS

2.1  Geothermal  P r o s p e c t  I d e n t i f i c a t i o n

No new deep geothermal  w e l l s  were d r i l l e d  in Utah f o r  e l e c t r i c a l  

e x p l o r a t i o n  du r ing  the  p e r io d  o f  Ju ly-December  1980. A number of  t em pera 

t u r e  g r a d i e n t  su rveys  were conduc ted  w i t h i n  t h e  s t a t e  by major  e x p l o r a t i o n  

companies .  Several  p r o j e c t s ,  i n c l u d i n g  Utah Roses a t  B l u f f d a l e  and C h r i s 

t e n s e n  B r o th e r s  a t  Newcas t le ,  began u s ing  hydrothe rmal  energy  du r ing  the  

1980-81 h e a t i n g  season .  Most r e c e n t  d a t a  on e l e c t r i c a l  p r o s p e c t s  a r e  given  

in Table  1, and d a t a  f o r  d i r e c t - u s e  ( m o d e r a t e - t e m p e r a t u r e )  r e s o u r c e s  a r e  

g iven  in Tab les  2, 3, and 4. Areas  o f  ho t  and warm w a te r  in Utah a r e  shown 

in F igure  1.
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TABLE 1. GEOTHERMAL ELECTRICAL PROSPECTS

P r o s p e c t
Measured 

Temp. (°C)
Well Depth 

[m ( f t ) ]
Es t im ated  Power 
C a p a c i ty  (MWe) Notes

R o o s e v e l t  
Hot S p r in g s  
(p roven)

265 365 to  2130 
(1200 t o  7000)

300 t o  500 20 MWe planned  f o r  about  1983, f o l l o w e d  
by 55-MWe p l a n t s .  P h i l l i p s  and UP&L in 
e x c l u s i v e  n e g o t i a t i o n s .

Thermo 
( p o t e n t i a l )

177 t o  205 2225 (7300) - Well d r i l l e d  by Republ ic  in 1977. May 
be s u i t a b l e  f o r  b i n a r y  power sys tem .



TABLE 2. PROVEN DIRECT-USE GEOTHERHAL PROSPECTS

P r o s p e c t L o c a t i o n
Temp.
( ”C)

Wel l  
Depth (m)

TDS

(PP"') N o t e s

Monroe Hot  
S p r i n g s

S e c .  1 5 ,  T25S ,  
R3E ; Sev  i e r  Co.

74 457 2 , 8 0 0 W ell d r i l l e d ;  p r o j e c t  n o t  c o m m e r c ia l

C r y s t a l  Hot 
Spr i n g s

S e c .  11 ,  T 4S ,  
RIW; S a l t  Lake  
Co.

90* 125*> 1,665<^ P r o d u c t i o n  w e l l  d r i l l e d  b y  U tah R o s e s ;  
g e o l o g i c a l  i n v e s t i g a t i o n s  p la n n e d  b y  
t h e  S t a t e  o f  Utah

Sandy C i t y S e c .  1 ,  T3S,  
RIW; S a l t  Lake 
Co.

1527<) 1 , 1 2 0 Work p r o c e e d i n g  t o  i n c r e a s e  t e m p e r a 
t u r e  and f l o w

H e w c a s t l e S e c .  2 0 ,  T36S ,  
R15W, I r o n  Co.

96® 1536 Two p r o d u c t i o n  w e l l s  d r i l l e d ;  in  u s e  
t h i s  y e a r

l i e r y l S e c .  1 8 ,  T34S ,  
R15W, I r o n  Co.

149^ 21 3 4 low Deep w e l l  r e p o r t e d l y  p r o d u c i b l e ,  b u t  
i t  i s  n o t  c u r r e n t l y  in u s e

Cove F o r t S e c .  7 ,  T 25 S ,  
R6W; S e c .  3 3 ,  
T25S,  R6W; 
B e a v e r  S, 
M i l l a r d  Co.

1739
1309

235 8
1691

9 , 4 0 5 ^
1 0 , 0 0 0 ’’

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

<1 . R e p o r t e d  t e m p e r a t u r e  In U ta h R o se s  p r o d u c t i o n  w e l l ,  

h .  D epth  o f  p r o d u c t i o n  w e l l  d r i l l e d  b y  U tah R o s e s .

c .  TOS in  s p r i n g  ( s u r f a c e  d i s c h a r g e ) .

d .  Deep  w e l l  d r i l l e d  b y  Utah R o s e s  t o  1527 in  ( 5 0 0 9  f t ) .

f .  T e m p e r a tu r e ,  d e p t h  o f  f i r s t  w e l l ,  and IDS f r o m  G o o d e ,  1 9 7 8 .

f .  T e m p er a tu re  and d ep th  o f  B e r y l  w e l l  fro m  G o od e ,  1 9 7 8 .  TDS r e p o r t e d l y  lo w .

( | .  Data  on Union W e l l s  # 4 2 - 7  and # 3 1 - 3 3  r e l e a s e d  t h r o u g h  UURl.

h .  TDS d a t a  f o r  Cove F o r t  W el l  show s w i d e  v a r i a t i o n  r a n g e .  W e l l  # 4 2 - 7 ;  4 774  t o  94 0 5  ppm; Wel l
# 3 1 - 3 2 ;  1320 t o  1 0 , 0 0 0  ppm.
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TABLE 3 .  POTENTIAL PROSPECTS FOR DIRECT USE OF GEOTHERMAL RESOURCES®

Maximum Measured
P r o s p e c t Loca t ion Temperature

Wasatch Hot Spr ings Sec.  25,  TIN, RIW; 
S a l t  Lake County

40^

Beck ' s  Hot Spr ings Sec.  14, TIN, RIW; 
S a l t  Lake County

55^

Midway T3S, R4E; 
Wasatch County

46'^

Udy (Belmont  Hot 
Sp r in g s )

Sec.  23, T13N, R3W; 
Box E ld e r  County

45^

C r y s ta l  (Madsen 's )  
Hot Sp r ings

Sec.  29, T l lN ,  R2W; 
Box E ld e r  County

60^

Utah Hot Spr ings Sec.  17, T7N, R2W; 
Weber County

59^

Ogden Hot Spr ings Sec.  23, T6N, RIW; 
Weber County

57^

Abraham (Baker)  
Hot Sp r ings

Sec.  23,  T6N, RIW; 
Juab  County

82^

a .  S i t e s  i n v e s t i g a e d  by UGMS, i n c l u d i n g  t e m p e ra t u re  g r a d i e n t  su rv e y s .

b.  P e t e r  J .  Murphy, UGMS

c .  Koh le r ,  1979

d.  Goode, 1978
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TABLE 4 .  AREAS OF INFERRED DIRECT THERMAL RESOURCES

Maximum Recorded Water 
____________ P r o s p e c t ______________ Tempera ture  (°C)

Lower Bear  River  Area 105
B o n n e v i l l e  S a l t  F l a t s 88
Cove F o r t  -  Su lp h u rd a l e 165
Curlew Val ley 43
Eas t  Shore Area 62

E s c a l a n t e  D ese r t 149
E s c a l a n t e  Val ley 85
Fish  S p r ings 61
Grouse Creek 42
Heber Val ley 44

Jordan  Val ley 89
Pavant  V a l l e y /B la c k  Rock D e s e r t 67
S e v i e r  D e s e r t 82
S e v i e r  Va l ley 77
Utah V a l ley 46

C en t ra l  V i rg in  River  Basin 42
Uintah  Basin 55
Beaver V a l ley 24
Blue Creek V a l ley 28
Cache V a l ley 49

Canyonlands 28
Cedar  C i ty  and Parowan V al ley 21
Cedar  Val ley 27
Nor thern Juab Val ley 20
Park V a l ley 23

Promontory Mountains  Area 25
Rush V a l ley 27
Skull  V a l ley 24
Snake V a l ley 27
Tooele  V a l ley 32

Tule V a l ley 28
Wah Wah Valley 29
C a s t i l l a  Hot Spr ings 40
Como Warm S p r ings 25
Diamond Fork Warm Sp r in g s 20
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ear

T o o ^ eSalt.
Skull/Valley 
Valley

Uxntah
Basin

Tule
alley Sevier

Desert

Pavant 
Black Itock Sevier

River
ValleyCove Fort 

ulphurdale

Canyon LandsBeaver 
Valley/Escalant 

Valley

Central 
Virgin River; 

Valley

F1g. 1 Areas  o f  ho t  and warm w a te r  in  Utah.
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A major s t e p  in development  o f  t h e  Rooseve l t  Hot Sp r ings  Geothermal 

P ro s p ec t  o c c u r r e d  In the  f a l l  o f  1980 when P h i l l i p s  Pe tro leum Company and 

Utah Power and Ligh t  s igned  a c o n t r a c t  f o r  deve lopment  o f  t h e  r e s o u r c e .

The c o n t r a c t  in c lu d e d  p l an s  f o r  an i n i t i a l  20-MWe p l a n t ,  t o  be fo l lowed  

se ve ra l  y e a r s  l a t e r  by f u l l  s c a l e  55-MWe p l a n t s .  F u r th e r  t e s t i n g  and 

development  d r i l l i n g  i s  schedu led  f o r  l a t e r  in 1981.

A pump t e s t  was conducted on a wel l  a t  Cove F o r t  which had been d r i l 

led  by Union Oil Company. When Union abandoned t h e  p r o s p e c t ,  t h e  wel l  was 

s igned  over  t o  t h e  Forminco,  Inc .  Forminco e n t e r e d  i n t o  a p r e l i m i n a r y  

agreement  wi th  R & R E n e r g ie s ,  I n c . ,  t o  deve lop  th e  r e s o u r c e  f o r  d i r e c t  

h e a t  use in an e th ano l  p l a n t .  No f i rm  d a t a  on th e  wel l  t e s t  have been 

p u b l i s h e d ,  bu t  r e p o r t s  i n d i c a t e  t h a t  t h e  r e s o u r c e  t e s t e d  ou t  ve ry  w e l l .

The p r o j e c t  t h e r e a f t e r  went  i n t o  a p l an n in g  s t a g e .

The Utah G eolog ica l  and Mineral  Survey (UGMS) d r i l l e d  two e x p l o r a t o r y  

w e l l s  a t  the  Utah S t a t e  P r i son  in c o n ju n c t io n  wi th  t h e  U.S. DOE sponsored 

Utah S t a t e  P r i son  PON p r o j e c t .  An e x i s t i n g  w e l l ,  o r i g i n a l l y  d r i l l e d  f o r  

the  Utah D iv i s io n  o f  F o r e s t r y  and F i r e  C o n t r o l ,  was deepened from 280 f t  

(85 m) to  abou t  500 f t  (152 m). A second e x p l o r a t o r y  wel l  nearby  was 

d r i l l e d  t o  1 ,000 f t  (304 m). Both w e l l s  bot tomed in t h e  f r a c t u r e d  q u a r t -  

z i t e  bedrock which a p p a r e n t l y  forms t h e  m a t r ix  f o r  t h e  hydrothermal  r e s e r 

v o i r .  Both w e l l s  had a s l i g h t  a r t e s i a n  f low ,  and th e  w a t e r ' s  t e m p e ra t u re  

was abou t  82°C (180°F) .  A f low t e s t  o f  t h e  w e l l s  was schedu led  f o r  e a r l y  

in 1981. Because t h e  410 f t  (125 m) wel l  a t  Utah Roses, a d j a c e n t  t o  the  

p r i s o n  p r o p e r t y ,  was used f o r  h e a t i n g  d u r in g  t h e  1980-1981 w i n t e r ,  i t  was 

not  p o s s i b l e  t o  make a c c u r a t e  r e s e r v o i r  measurements .
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The UGMS, as  p a r t  o f  the  S t a t e - c o u p l e d  r e s o u r c e  a s se s sm e n t  program, 

g a th e r e d  in fo r m a t io n  abou t  w e l l s  a long  t h e  Wasatch Fron t  in an e f f o r t  t o  

l o c a t e  p o s s i b l e  hydrothermal  a nom al ie s .  Members of  t h e  UGMS s t a f f  used 

a v a i l a b l e  well  logs  and o t h e r  r e c o r d s  t o  d e te rm in e  l i k e l y  t a r g e t s  f o r  

f u r t h e r  i n v e s t i g a t i o n .  They then made e x t e n s i v e  f i e l d  measurements  of  

t e m p e r a t u r e  g r a d i e n t s  and w a te r  c h e m i s t r y  to  de te rm ine  which a r e a s  a long  

t h e  f r o n t  have abnorm ally  high t e m p e r a t u r e s .  Th is  work w i l l  c o n t i n u e  i n t o  

1981. No d a t a  from the  s tudy  a r e  y e t  a v a i l a b l e  f o r  p u b l i c a t i o n .

Severa l  new s t a t e  geothermal  l e a s e s  were i s s u e d  du r in g  th e  l a s t  h a l f  

o f  1980; t h e s e  a r e  l i s t e d  in Table  5.

TABLE 5. NEW STATE GEOTHERMAL LEASES, JULY-DECEMBER 1980

County/
Lea seho lde r

Si ze 
( a c r e s )

No. of  
Leases Locat i  on

Date
I s sue d

Beaver

A t l a n t i c  R i c h f i e l d  Co. 640 1 T28S, R9W 7/14 /80

J e f f e r s o n  & Wi seman 1315 5 T29S R13W 7/21 /80

Jua b  and M i l l a r d

M. A. Rhodes 5924 5 T14, 15, 16S 
R l l ,  12W

11/03 /80

P h i l l i p s  Pe tro leum 1298 1 T14, 15S 
R13W

11/10 /80
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2 . 2  Area D eve lo pm en t  P l a n s

2 . 2 . 1  S t a t e  Geothermal Pl ann ing  Areas

Area Development P lans  (ADPs) were i n te n d e d  to  p ro v id e  an i n d i c a t i o n  of  

th e  o p p o r t u n i t y  f o r  hydro thermal  development  w i t h i n  a s p e c i f i c  s u b s t a t e  , f e e d  

a r e a .  An a re a  development  p lan i n c l u d e s  a match of  p r o j e c t e d  energy  demand 

f o r  the  a r e a  wi th  t h e  e s t i m a t e d  energy p o t e n t i a l  o f  t h e  geothermal  r e s o u r c e .  

One r e s u l t  i s  an e s t i m a t e  o f  t h e  p o r t i o n  o f  f u t u r e  ene rgy  demand t h a t  cou ld  

be s u p p l i e d  by hydro thermal  r e s o u r c e s  w i t h i n  t h e  a r e a .  Th is  in fo r m a t io n  

cou ld  then  be used f o r  p lann ing  a g e n c i e s ,  and f o r  t h e  t a r g e t i n g  of  t h e  most 

l i k e l y  s i t e s  f o r  geothermal  deve lopment  w i t h i n  t h e  s t a t e .

The f i r s t  s t e p  in t h e  ADP p r o c e s s  was t o  d i v i d e  t h e  s t a t e  i n t o  s u i t a b l e  

a n a l y s i s  a r e a s .  County g roup ings  were based  on g e og ra ph ic  and s o c i a l  c h a r a c 

t e r i s t i c s ,  t h e  s i z e  and n a t u r e  o f  t h e  economic b a s e ,  and the  n a tu r e  o f  t h e  

hydrothermal  r e s o u r c e s  w i t h in  each a r e a .  The p l an n in g  a r e a s  a r e  shown in 

F igu re  2 and l i s t e d  in Table  6.

2 . 2 . 2  S p e c i f i c  ADPs

No new work was done on t h e  ADPs d u r in g  t h e  second h a l f  of  1980. The 

r e s u l t s  o f  the  a n a l y s i s  o f  p r o j e c t e d  r e s i d e n t i a l  and i n d u s t r i a l  energy  

demand, based on d a t a  p r e s e n t e d  in the  Utah Semiannual  P ro g re s s  Repor ts  o f  

J a nua ry  1980 and J u l y  1980, a r e  shown in Table  7. More complete  d a t a  a r e

7 - 9



No r t h e r n  Ut a h

R I C H

G R E A T
t e l H E R N  . ,  ■

m Mssi. N
S U M M I T

No r t h e r n
S A L T

U m
Gr e a t  S a l t  ,La k £  > ^ ^ » a s a , ch j  ^ ^

De s e e i

S A N P E T E
We s t  Ce n t r a l  Ut a h

M I L L A R D G R A N D
VALLE.Y

^ S o u t h e a s t e r n .  H I J ia h

S o u t h w e s t  Ut a h
I R O N G A R F I E L D

S o u t h  C e n t r a l  Ut a h

W A S H I N G T O N

yiLCS

Fig .  2 S u b s t a t e  a r e a s  t o  be c o n s id e r e d  in a r e a  deve lopment  p l a n s  in Utah.
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TABLE 6 .  AREA DEVELOPMENT PLANS BY COUNTY

Area C oun t i es

Jordan  Val ley  

Southwest  Utah 

S e v ie r  Val ley  

Nor thern  Wasatch F ron t  

Utah Va l ley 

West Cen t ra l  Utah 

Nor thern  Utah 

Northern Mountainlands  

Grea t  S a l t  Lake D e s e r t

S a l t  Lake

Beaver ,  I r o n ,  Washington 

P i u t e ,  Sa npe te ,  S e v i e r ,  Wayne 

Davis ,  Morgan, Weber 

Utah

Juab ,  M i l l a r d  

Box E l d e r ,  Cache,  Rich 

Summit, Wasatch 

Tooele
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TABLE 7 .  RESULTS OF AREA DEVELOPMENT PLANS-PROJECTED ENERGY USE^

I

R e s i d e n t i a l  
E q u i v a l e n t  Natu ra l

Gas (10^ s c f )

R e s i d e n t i a l  

E l e c t r i c i t y  (10^ kwh)

I n d u s t r i a l  
Energy Demand 
/-.olO

Area 1980 2000 2020 1980 2000 2020 1979 2020

J o rda n  Va l ley 30,700 53,700 78,000 123,000 216,000 313,000 1,107 1,560

Southwes t  Utah 2,190 3,960 6,630 12,300 24,070 40,790 10.8 16.6

l ie v ie r  Va l ley 1,760 2,800 3,870 9,560 16,400 22,620 123.2 189.0

N or the rn  Wasatch 
F r o n t

13,900 24,300 35,300 45,300 80,000 116,300 407 .8 625.6

Utah V a l le y 9,100 15,800 24,000 33,100 58 ,300 88,000 169.1 259.4

West C e n t ra l  Utah 800 1,300 1,800 4,100 7,000 9 ,600 39 .9 61 .3

Nor the rn  Utah 4,600 7,600 10,300 16,400 27,600 37,900 181.1 283.2

N or the rn  Mounta in lands 900 1,600 2,400 3,200 3,400 5 ,2 00 2 .4 3.5

G rea t  S a l t  Lake D e s e r t 1,100 1,900 2,700 5,000 8,700 12,000 357.5 548.4

c l .  Natura l  gas and e l e c t r i c i t y  d a t a  f rom u t i l i t y  r e c o r d s  and p o p u l a t i o n  p r o j e c t i o n s ;  i n d u s t r i a l  energy 
from NMEI.



found in t h e s e  e a r l i e r  r e p o r t s ;  t h e y  a r e  summarized he re  f o r  conven ience .  

These p r o j e c t i o n s  a re  based  on a v a i l a b l e  p o p u l a t i o n  and i n d u s t r y  in fo rma

t i o n ,  and cou ld  be g r e a t l y  m od i f ied  by deve lopments  such as  t h e  MX m is s le  

system.

2 .3  S i t e - S p e c i f i c  Development  A n a ly s i s

S i t e - S p e c i f i c  Development Ana lyses  (SSDAs) a r e  i n te n d e d  t o  p o r t r a y  

v a r i o u s  a s p e c t s  o f  t h e  deve lopment  o f  a p a r t i c u l a r  a p p l i c a t i o n  a t  a s p e c i 

f i c  geothermal  r e s o u r c e  s i t e .  In g e n e r a l ,  an a n a l y s i s  would c o n s i s t  of  a 

s t e p - b y - s t e p  o u t l i n e  o f  development  p r o c e d u r e s ,  t ime frame e s t i m a t e s  f o r  

e x p e d ie n t  deve lopment ,  a p r e l i m i n a r y  a n a l y s i s  of  t h e  t e c h n i c a l  and economic 

f e a s i b i l i t y  of  t h e  p r o j e c t ,  and th e  i d e n t i f i c a t i o n  o f  s p e c i f i c  f a c t o r s  t h a t  

might  h in d e r  o r  p r o h i b i t  t h e  s u c c e s s f u l  comple t ion  of  t h e  p r o j e c t .  SSDAs 

a re  more d e t a i l e d  and t e c h n i c a l  in n a t u r e  than th e  Area Development  P l a n s ,  

and o f f e r  more i n s i g h t  i n t o  t h e  r e a l  deve lopment  p o t e n t i a l  and problems a t  

a given s i t e .

2 . 3 . 1  Candida te  Geothermal S i t e s  and A p p l i c a t i o n s

Proven or  p o t e n t i a l  r e s o u r c e  s i t e s  may be c a n d i d a t e s  f o r  SSDAs. These 

a r e  s i t e s  where t e s t  d r i l l i n g  t o  conf i rm  th e  r e s o u r c e  has t aken  p l a c e  

( "p roven"  s i t e s ) ,  o r  where some s u b s u r f a c e  d a t a  a r e  a v a i l a b l e  ( " p o t e n t i a l "  

s i t e s ) .  Candida te  s i t e s  f o r  SSDAs a r e  l i s t e d  in Table  8. Two c a t e g o r i e s
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TABLE 8 .  CANDIDATES FOR SITE-SPECIFIC DEVELOPMENT ANALYSES

Planned Development 

C r y s t a l  Spr in gs  

C r y s t a l  Spr ings  

Udy Hot Spr ings  

Cove For t  

Newcast le

Abraham Hot Spr ings  

Other  Promis ing  S i t e s  

B e c k 's  Hot Spr ings  

Wasatch Hot Spr ings  

Utah Hot Spr in gs  

Ogden Hot Spr in gs  

Hooper Hot Spr in gs  

Midway 

Beryl  

Thermo

Planned Use

Space h e a t i n g  

Greenhouses  

D i s t r i c t  h e a t i n g  

Alcohol  p l a n t  

Greenhouses

R e c r e a t io n  and A g r i c u l t u r e

a re  l i s t e d — s i t e s  where s p e c i f i c  p r o j e c t s  a r e  a l r e a d y  underway, and s i t e s  

t h a t  a ppear  t o  be good p r o s p e c t s  f o r  deve lopment  b u t  f o r  which no s p e c i f i c  

p l a n s  have been announced.
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2 . 3 . 2  S i t e - S p e c i f i c  D ev elopm en t  P l a n s :  Completed  and in P r e p a r a t i o n

During the  p e r io d  o f  Ju ly-December  1980, no new s i t e - s p e c i f i c  a n a ly s e s  

were run;  however,  the  d a t a  and a ssum pt io ns  used f o r  t h e  S a l t  Lake C i ty  

a n a l y s i s  of  h e a t  pump d i s t r i c t  h e a t i n g  were r e e v a l u a t e d ,  and th e  p r o j e c t e d  

c o s t s  and sav ings  were r e c a l c u l a t e d .

Block 53 Redevelopment:  Heat Pump D i s t r i c t  H e a t i n g . Block 53 i s

l o c a t e d  in downtown S a l t  Lake C i ty  nea r  t h e  sou th  end of  t h e  main b u s in e s s  

d i s t r i c t .  I t  i s  bounded on t h e  wes t  by S t a t e  S t r e e t  (100 E a s t )  and on the  

sou th  by 400 South .  The b lo ck  was pu rchased  by t h e  S a l t  Lake C i ty  Rede

velopment  Agency f o r  t h e  pu rpose  o f  p r o v id i n g  space  f o r  s e v e r a l  s t a t e ,  

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

condominium b u i l d i n g s .  At t h e  r e q u e s t  o f  t h e  Redevelopment  Agency, t h e  

S t a t e  Com m erc ia l iza t ion  Team perfo rmed a p r e l i m i n a r y  economic a n a l y s i s  of  a 

d i s t r i c t  h e a t i n g  system us ing  ground w a te r  he a t  pumps.

The approach  used in t h e  s tudy  was t o  a n a ly z e  proposed  b u i l d i n g s  to  

e s t i m a t e  h e a t i n g  and c o o l in g  l o a d s ;  t o  e s t i m a t e  t h e  c o s t  of  a h e a t  pump 

system, i n c l u d in g  w e l l s ,  h e a t  pump equipment ,  and o p e r a t i n g  c o s t s ;  to  

e s t i m a t e  t h e  c o s t  o f  a con v e n t io n a l  n a t u r a l  g a s / c h i l l e r  system, i n c l u d in g  

b o i l e r s ,  c h i l l e r s ,  and th e  a s s o c i a t e d  n a t u r a l  gas  and e l e c t r i c i t y ;  t o  use 

t h e s e  c o s t s  p lu s  h i s t o r i c a l  ene rgy c o s t  e s c a l a t i o n  r a t e s  t o  e s t i m a t e  f u t u r e  

c o s t s  th rough th e  p r o j e c t e d  l i f e  o f  the  p r o j e c t ;  and to  d i s c o u n t  t h e s e  

f u t u r e  c o s t s  back to  p r e s e n t  v a lu e .
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Table 9 summarizes t h e  b a s i c  i n p u t  a s sum pt ions  f o r  t h e  a n a l y s i s .  The 

ene rgy c o s t  e s c a l a t i o n  r a t e s  and th e  bond r a t e s  used were taken r e l a t i v e  to 

i n f l a t i o n .  An i n f l a t i o n  r a t e  of  10% was assumed f o r  the  energy  e s c a l a t i o n  

r a t e s .  For the  bond r a t e s ,  which were used t o  d i s c o u n t  t h e  f u t u r e  v a lu e s  

back to  p r e s e n t  v a l u e s ,  a number o f  d i s c o u n t  r a t e s  r e l a t i v e  to  t h e  i n f l a t i o n  

r a t e  were used ,  i . e . ,  t h e  bond r a t e  equal t o  t h e  i n f l a t i o n  r a t e  (0%), the  

i n f l a t i o n  r a t e  p lu s  2% (+2%), the  i n f l a t i o n  r a t e  minus 2% (-2%),  e t c .  The 

p r e s e n t  v a lue  of  the  b a s i c  system a t  d i f f e r e n t  d i s c o u n t  r a t e s  i s  shown in 

Table  10, and p r e s e n t  v a lu e s  f o r  t h e  p r o j e c t  a t  t h e  v a r i o u s  r a t e s  a r e  

p l o t t e d  in Figure  3.

I t  i s  e v i d e n t  from Table  10 and F igu re  3 t h a t  t h e  h e a t  pump system i s  

d e f i n i t e l y  econom ica l ly  f e a s i b l e  under  t h e  a ssum pt io ns  used .  I t  shou ld  be 

no ted t h a t ,  us ing  th e  p r e s e n t  va lue  a n a l y s i s ,  a p o s i t i v e  p r e s e n t  va lue  i n d i 

c a t e s  t h e  economic advan tage  of  t h e  p r o j e c t .  Al though t h i s  v a lue  v a r i e s  

ac co rd in g  to  the  r e l a t i v e  bond r a t e ,  i t  i s  p o s i t i v e  f o r  a l l  c a s e s .

U n f o r t u n a t e l y ,  c i r c u m s t a n c e s  have p r e c lu d e d  t h e  use of  h e a t  pumps f o r  

t h e  r edeve lopm ent  p r o j e c t .  The S t a t e  o f f i c e  b u i l d i n g ,  which was t o  be 

b u i l t  f i r s t ,  was p lanned under  s t r i c t  budge t  r e s t r i c t i o n s ,  which l i m i t e d  

t h e  amount of  c a p i t a l  a v a i l a b l e  f o r  c o n s t r u c t i o n .  In e f f e c t  t h i s  p r e c lu d e d  

t h e  c o n s i d e r a t i o n  of  any p r o j e c t s  which invo lved  c a p i t a l  o u t l a y  and f u t u r e  

s a v in g s .  The S t a t e  o f f i c e  b u i l d i n g  i s  now in t h e  advanced s t a g e s  of  

c o n s t r u c t i o n .
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TABLE 9. BASIC ASSUMPTIONS, BLOCK 53 HEAT PUMP ANALYSIS

C ond i t ions

Total  f low space 732,000 f t ^

Design h e a t i n g  load 8 .90  X 10^ B t u / h r

Design c o o l in g  load 14.94 X 10^ B t u / h r

Annual h e a t i n g  load 14.52 X 19^ B tu / h r

Annual c o o l i n g  load 19.4  X 10^ Btu
Design t e m p e r a t u r e s :  summer, i n s i d e 78° F

summer, o u t s i d e 95°F
w i n t e r ,  i n s i d e 65°F
w i n t e r  o u t s i d e 5°F

Costs

Heat pumps $376,200
Heat  pumps, annual  o p e r a t i o n  ( c o o l i n g ) 78,700
Heat pumps, annual o p e r a t i o n  ( h e a t i n g ) 49,100
Wells and p i p in g  p lu s  30% 396,300
Annual pumping c o s t 17,400
B o i l e r s 72,200
C h i l l e r s 311,400
Cooling towers 41 ,400
Annual c o o l i n g  c o s t  ( e l e c t r i c i t y ) 104,200
Annual h e a t i n g  c o s t  ( n a t u r a l  gas ) 42,400

Summary

Heat pump system, c a p i t a l  c o s t $772,800
Heat pump system, o p e r a t i n g  c o s t 145,200
Convent ional  sys tem, c a p i t a l  c o s t 424,900
Convent ional  sys tem, o p e r a t i n g  c o s t 146,600

Wells

4 w e l l s ,  700 f t  deep ,  20 I n .  diam. $ 9 0 / f t

TABLE 10. PRESENT VALVE, BLOCK 53 HEAT PUMP DISTRICT HEATING SYSTEM

Discount  Rate P r e s e n t  Value a t
( r e l a t i v e  t o  i n f l a t i o n ) 20 y e a r s

-4% 1 ,092 ,2 08
-2% 757,543

0% 527,750
+2% 368,471
+4% 257,084
+6% 178,540
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The Redevelopment  Agency had i n te n d e d  t o  pu rsue  t h e  h e a t  pump a l t e r n a 

t i v e ,  bu t  was a l s o  o p e r a t i n g  under  c a p i t a l  l i m i t a t i o n s .  The Agency a p p l i e d  

f o r  a HUD D i s t r i c t  Hea t ing System g r a n t  bu t  was t u r n e d  down. I t  now a ppear s  

u n l i k e l y  t h a t  any p a r t s  of  t h e  deve lopment  w i l l  u t i l i z e  ground w a te r  hea t  

pumps.

2 .4  Time-Phased P r o j e c t  P lans

Time-Phased P r o j e c t  P lans  (TPPPs) a r e  i n t e n d e d  to  be d e t a i l e d  a n a l y s e s  

of  s p e c i f i c  deve lopments  a t  given s i t e s ,  w i th  emphasis  on th e  s p e c i f i c  

development  s t e p s ,  t h e  sequence in which t h e y  o c c u r ,  and an e s t i m a t e  of  

when each s t e p  w i l l  beg in and end. The p r o j e c t  i s  ana lyz e d  a t  a l l  s t a g e s  

of  deve lopment ,  i n c l u d in g  p r e l e a s e  a c t i v i t i e s ,  l e a s i n g ,  e x p l o r a t i o n ,  r e s e r 

v o i r  v e r i f i c a t i o n  and deve lopm ent ,  d e v e l o p e r  and market  n e g o t i a t i o n s ,  

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

bu t ion  system c o n s t r u c t i o n .  The TPPP shou ld  d e m o n s t ra t e  p o t e n t i a l  t r o u b l e  

spo ts  in t h e  deve lopment  p r o c e s s  and a l low  f o r  a c t i o n s  t o  m i t i g a t e  problems.

2 .4 .1  A c t ive  D e m o n s t r a t i o n /C o m m e rc ia l i z a t i o n  P r o j e c t s

A c t ive  or  f i r m l y  p lanned  geothermal  p r o j e c t s  a r e  c a n d i d a t e s  f o r  TPPPs. 

Cand idate  p r o j e c t s  in Utah a r e  l i s t e d  and d e s c r i b e d  in Table  I I .  During 

th e  l a t t e r  h a l f  o f  1980, no new p r o j e c t s  were a c t u a l l y  i n i t i a t e d ,  bu t  

severa l  p r o j e c t s  a ch ieved  s u b s t a n t i a l  p r o g r e s s .  The s ig n in g  o f  a m arke t ing  

agreement between P h i l l i p s  Pe tro leum and Utah Power & Ligh t  was a major
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TABLE n.  ACTIVE GEOTHERMAL PROJECTS

I
ro
o

Si t e
(Developer)

Crystal  Hot Springs 
(Utah Roses)

Appi  i c a t i on  

Greenhouses

Resource
C h a r a c t e r i s t i cs

Reported a r t e s i a n  
flow at  QÔ C In 
125-m wel1.

Cryst al  Hot Springs Space Heating Probably s im i l a r  
(S ta te  of  Utah) to Utah Roses well

Sandy Ci ty 
(Utah Roses)

Greenhouses 1,527-m well  wi th 
s l i g h t  flow; 
bottom hole temp. 
75°C, temp, a t  
sur face around 
50”C.

Geothermal 
Energy Requirements

Development as 
supported by r e 
source,  up to  about 
234  X 109 Btu/yr .

I n i t i a l  phase,  m in i 
mum s e cu r i t y  b u i l d 
ing,  10.9 X 10^ 
Btu/yr .  Poss ibl e  
eventual  develop
ment to  55.7 X 10^ 
Btu/yr .

Greenhouse convers ion 
from na tu r a l  gas,  
about 70.0 X 10^ 
Btu/yr .

Sta tus  of 
P ro j ec t

The i n i t i a l  s e t  of  g reen
houses,  70,000 f t ^ ,  i s  
being heated geothermal ly ,  
with an add i t i ona l  
65,000 f t ^  planned f o r  
cons t ruc t i o n  ea r l y  in 1981.

An ex i s t i n g  28 8 - f t  well  was 
deepened to  500 f t  and a 
l ,0(X3-ft exp lo r a to ry  wel l  
was d r i l l e d .  Both had 
a r t e s i a n  flows a t  tempera
t u r e s  c l ose  t o  90°C.

The wel l  has not produced 
flows or tempera tures  hoped 
f o r .  Utah Roses is  seek ing  
a permit  to d is charge  to 
the Jordan River .

Hewcastle
(Chr i s t ensen B ro s . )

Honroe Hot Springs 
(Monroe C ity)

Crystal  (Madsen's)  
Hot Springs

Greenhouses

Space Heating

Resor t

Two wel l s :  152-m
well producing a t  
96°C, o the r  well 
s im i l a r .  Water 
qu a l i t y  good.

S li gh t  flow from 
457-m wel 1 at  
about 74”C.

Hot Spr ings,  SĜ C 
Flow about 1(X) Ips .

Development expected 
to  grow as suppor ted 
by the resource .

I n t i a l  phase.  South 
Sevier High School,  
4 . 5 X 109 Btu/yr .

Mul t iple  use fo r  
r e c r ea t i o n  and space 
heat ing are  planned.

F i r s t  s e t  of  greenhouses in 
ope ra t i on ;  add i t i ona l  
greenhouses planned by 
Chr is tensen Bros,  and a lso  
by major hydroponics f i rm.

Flow and tempera tures  were 
much lower than expected;  
p ro j e c t  has been suspended.

The r e s o r t  is undergoing 
major r enova t i ons ;  work is  
scheduled to cont inue 
s everal  yea r s .



TABLE 1 1 .  ACTIVE GEOTHERMAL PROJECTS ( C o n t i n u e d )

Iro

S i t e
(Developer)

Midway 
(Several  
I n d i v i d u a l s )

App l ic a t io n

Space Heat ing 
(Homes)

Utah Valley 
(Arrowhead Green
houses)

Cove Fort  
(R & R Energy)

Greenhouses

Alcohol

Resource
C h a r a c t e r i s t i c s

Maximum measured 
temp. 46°C. Gen
e r a l  ized hot  
groundwater system.

Warm well  supplies 
water  a t  about 
35°C.

Well d r i l l e d  by 
Union-about 173°C

Geothermal 
Energy Requirements

Water from spr ings  
now used fo r  sev era l  
r e s o r t s  and homes.

Small greenhouse 
o pe ra t i on .

Planned i n i t i a l  
development of  
7 x1Q6 gal alcohol 
product ion .

S tatus  of 
P ro j ec t

A number of  r e s o r t s  and 
p r i v a t e  homes c u r r e n t l y  use 
water  from the  sp r ings  f o r  
space hea t in g  and 
r e c r e a t i o n .  Several  
in d iv id u a ls  plan to  d r i l l  
in order  to  hea t  homes.

A smal l ,  fami ly- run green 
house op e ra t io n  uses warm 
water from a shal low w e l l ,  
has been in ope ra t io n  for  
about 5 y e a r s .

A well  t e s t  was re po r t ed  
to  y i e l d  flow and temp
e r a t u r e  r e s u l t s  t h a t  were 
b e t t e r  than expec ted .



s t e p  toward development  of  t h e  h i g h -g r a d e  geothermal  r e s o u r c e  a t  Rooseve l t  

Hot S p r in g s .  The c o n t r a c t  c a l l s  f o r  t h e  d r i l l i n g  o f  a t  l e a s t  two a d d i 

t i o n a l  p ro d u c t io n  w e l l s  and t h e  c o n s t r u c t i o n  of  a 10-MWe p i l o t  p l a n t  a t  the  

r e s o u r c e  s i t e .  The p i l o t  p l a n t  w i l l  be fo l lowed  by f u l l  s i z e  55-MWe p l a n t s  

a t  i n t e r v a l s  o f  a few y e a r s .

The Utah Roses g reenhouse  a t  B l u f f d a l e  was he a te d  w i th  w a t e r  from a

geothermal  wel l  du r ing  th e  1980-81 h e a t i n g  season .  The owners e s t i m a t e d  an

2
o p e r a t i n g  c o s t  o f  ap p ro x im a te ly  $1 .00  p e r  hour  t o  h e a t  t h e  70 ,000 f t

g reenhouse .  The well  i s  c o n s id e r e d  to  be adequate  t o  h e a t  a n o t h e r  
2

65,000  f t  o f  greenhouse under  c o n s t r u c t i o n  a d j a c e n t  t o  t h e  o r i g i n a l  

g reenhouse .

The C ry s ta l  Hot Sp r in g s  R e s o r t  a t  H oneyv i l l e  i s  in  t h e  p r o c e s s  o f  

r e n o v a t in g  e x i s t i n g  p o o l s .  The C h r i s t e n s e n  B r o t h e r s  g reenhouse  a t  Newcast le  

used ho t  w a te r  from a geothermal  wel l  t o  h e a t  a s e t  of  hydroponic  g r e e n 

houses .  The Monroe C i ty  P r o j e c t ,  as  r e p o r t e d  in t h e  p r e v i o u s  semiannual 

r e p o r t ,  has been suspended i n d e f i n i t e l y  w h i le  c i t y  o f f i c i a l s  i n v e s t i g a t e  

a l t e r n a t i v e  uses  f o r  t h e  geothermal  wel l  t h e r e .  An e x i s t i n g  geothermal  

wel l  a t  Cove For t  was f l o w - t e s t e d  f o r  p o s s i b l e  use in an e th a n o l  p l a n t ;  

d a t a  from th e  t e s t  were no t  r e l e a s e d ,  bu t  t h e  wel l  was r e p o r t e d l y  more 

p r o d u c t i v e  than  p r e v i o u s l y  e x p e c t e d .
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2 . 4 . 2  Ti me-Pha sed  P r o j e c t  P l a n s

A Time-Phased P r o j e c t  Plan f o r  th e  R o o s e v e l t  Hot S pr in g s  Geothermal  

P ro sp ec t  was completed in th e  summer o f  1979.  A f t e r  th e  plan had been com

p l e t e d ,  a u n i t  agreement was s ig n e d  between P h i l l i p s  P e t ro l ium  Company and 

th e  ATO Consortium (AMAX E x p l o r a t i o n ,  I n c . ,  Thermal Power Company, and 

O'Brien Resources  C o r p o r a t io n ) .  N e g o t i a t i o n s  between P h i l l i p s ,  as Unit  

Operator ,  and Utah Power and L i g h t ,  th e  p r e f e r r e d  cu s to m er ,  r e s u l t e d  in a 

c o n t r a c t  agreement  in th e  f a l l  o f  1980.  These two c o n t r a c t s  have been 

major m i l e s t o n e s  f o r  deve lopment  o f  th e  r e s o u r c e ,  and t h e i r  c o n c l u s i o n  

c l e a r s  the  way f o r  th e  development  o f  th e  r e s o u r ce  a t  R o o s e v e l t  Hot Spr in gs .

Plans  f o r  th e  development  o f  th e  r e s o u r c e  i n c l u d e  an i n i t i a l  p la n t  o f  

20 MWe, t o  come on l i n e  about 1983.  The o p e r a t io n  o f  t h i s  p i l o t  p la n t  w i l l  

p ro v ide  in form at io n  about  th e  r e s e r v o i r  which can be used in th e  plann ing  

and d e s ig n  o f  th e  subsequent  p l a n t s .  The f u l l  s i z e  55-MWe p l a n t s  would 

f o l l o w  the i n i t i a l  p l a n t  a f t e r  two or  t h r e e  y e a r s ,  and would come on l i n e  

ev e ry  few y e a r s  as the  r e s e r v o i r  i s  proven ca p a b le  o f  s u pp o rt in g  them.

2 . 5  S t a t e  A g g r e g a t io n s  o f  P r o s p e c t i v e  Geothermal A p p l i c a t i o n s

Using in form at io n  s u p p l i e d  by th e  Utah team,  t h e  P h y s ic a l  S c i e n c e  Lab 

a t  New Mexico S t a t e  U n i v e r s i t y  made p r o j e c t i o n s  t o  th e  y e a r  2020 o f  the  

amount o f  geothermal  energy t h a t  would be economical  each y e a r .  This
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i n fo rm a t io n  was r e p o r t e d  in t h e  Semiannual Repor t  o f  t h e  Utah team f o r  

J u l y  1980. The r e a d e r  i s  r e f e r r e d  to  t h a t  r e p o r t  f o r  t h e  t a b u l a t e d  and 

p ' o t t e d  r e s u l t s  of  t h e  a g g r e g a t i o n  p r o c e s s .

2 .5  I n s t i t u t i o n a l  A n a l y s i s

During the  l a t t e r  h a l f  o f  1980, t h e  Utah S t a t e  team a ga in  worked to  

p re p a re  l e g i s l a t i o n  f o r  r e s u b m i t t a l  t o  t h e  Utah L e g i s l a t u r e .  The team has 

c o o p e ra te d  wi th  t h e  d r a f t i n g  commit tee ,  composed main ly  o f  r e p r e s e n t a t i v e s  

from geothermal  companies  t h a t  a r e  a c t i v e  in Utah,  and t h e i r  l e g a l  r e p r e 

s e n t a t i v e s .  The proposed  l e g i s l a t i o n  i s  e s s e n t i a l l y  t h e  same as  t h a t  

r e j e c t e d  by th e  l e g i s l a t u r e  e a r l y  in 1980. However, be cause  Utah Power and 

Ligh t  has s ig ned  the  agreement  w i th  P h i l l i p s  Pe t ro leum to  deve lo p  th e  

r e s o u r c e  a t  Rooseve l t  Hot S p r in g s ,  i t  i s  ex p e c t e d  t o  drop  i t s  o p p o s i t i o n  to  

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

pass  w i t h o u t  g r e a t  r e s i s t a n c e .

The proposed l e g i s l a t i o n  a d d r e s s e s  t h e  problems  in v o lv e d  in t h e  

development  of  h i g h - t e m p e r a t u r e  r e s o u r c e s  used f o r  e l e c t r i c a l  p r o d u c t i o n .  

The l e g i s l a t i o n ,  l i k e  i t s  p r e d e c e s s o r  b i l l s ,  would d e f i n e  geothermal  

r e s o u r c e s  as  t h o s e  w i th  t e m p e r a t u r e s  in e x c e s s  of  120°C ( 248°F ) ;  t h e s e  

r e s o u r c e s  would be p l ac e d  under  c o r r e l a t i v e  r i g h t s ,  and lower t e m p e r a t u r e  

r e s o u r c e s  would be governed by Utah Water Law, which f o l l o w s  t h e  a p p r o p r i a -  

t i v e  d o c t r i n e .  The l e g i s l a t i o n  would d e l e g a t e  t o  t h e  S t a t e  Engineer  ( i n  

th e  D iv i s io n  of  Water R i g h t s )  t h e  a u t h o r i t y  and r e s p o n s i b i l i t y  t o  r e g u l a t e
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geothermal  r e s o u r c e s .  He would have t h e  a u t h o r i t y  t o  u n i t i z e  a r e s o u r c e .

The L e g i s l a t i o n  d e f i n e s  t h e  r e l a t i o n s h i p  between geothermal  r i g h t s  and 

w a te r  r i g h t s ,  and p r o v id e s  f o r  a j u d i c i a l  appeal  p r o c e s s .

R igh t s  t o  r e s o u r c e s  a t  t e m p e r a t u r e s  below 120°C would be o b t a i n e d  

th rough  th e  f i l i n g ,  a p p ro v a l ,  and p e r f e c t i o n  of  a w a te r  r i g h t .  Th is  means 

t h a t  t h e  approva l  p r o c e s s ,  i n c l u d i n g  a d v e r t i s e m e n t  of  t h e  a p p l i c a t i o n  and 

h e a r i n g s ,  would app ly .

Severa l  i s s u e s  s t i l l  need l e g i s l a t i v e  a t t e n t i o n ,  b u t  no b i l l s  have y e t  

been p rep a re d  to  deal  wi th  them. Among th e  remain ing  i s s u e s  a r e  t ax  i n c e n 

t i v e s  f o r  geothermal  d e v e l o p e r s ,  p a r t i c u l a r l y  d i r e c t  u s e r s ;  exemption of  

small d i s t r i c t  h e a t i n g  systems from p u b l i c  u t i l i t y  r e g u l a t i o n s ;  and th e  

a u t h o r i t y  o f  m u n i c i p a l i t i e s  and o t h e r  governmental  o r  quas i -g o v e rn m en ta l  

e n t i t i e s  t o  form d i s t r i c t  h e a t i n g  o r  energy  sys tems.

One r e g u l a t o r y  problem which has  c o n t i n u e d  t o  a r i s e  i s  t h a t  o f  d i s p o s a l  

of  sp e n t  geothermal  f l u i d s .  I t  has been assumed t h a t  r e i n j e c t i o n  i s ,  f o r  

h y d r o lo g i c ,  g e o l o g i c ,  or  w a te r  q u a l i t y  r e a s o n s ,  t h e  b e s t  method f o r  d i s p o s 

ing of  t h e s e  f l u i d s .  In some c a s e s ,  t h i s  may not  be t r u e .  However, the  

p ro c e s s  o f  o b t a i n i n g  pe rm iss ion  f o r  t h e  use o f  a l t e r n a t i v e  methods from the  

U.S. ERA, Utah Water P o l l u t i o n  Cont ro l  Board,  and from th e  D i v i s i o n  o f  Water 

Righ ts  can be a d i f f i c u l t  one.
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2 .7  P ub l ic  Out reach  Program

2 . 7 . 1  Out reach  Mechanisms

The Out reach  Program c o n s i s t s  of  s e v e r a l  component a c t i v i t i e s :

0 Bas ic  p u b l i c  e d u c a t io n

0 More s p e c i f i c  in fo r m a t io n  s e r v i c e  in r e s p o n s e  t o  r e q u e s t s  from

i n d i v i d u a l s ,  government  a g e n c i e s ,  r e s e a r c h e r s ,  geo thermal  

companies ,  and government  c o n t r a c t o r s

0 Techn ica l  a s s i s t a n c e  t o  p r o s p e c t i v e  u s e r s

0 M a rke t ing— an a c t i v e  e f f o r t  t o  r each  p r o s p e c t i v e  i n d u s t r i a l ,  p r i 

v a t e ,  and p u b l i c  u s e r s ,  bo th  d i r e c t l y  and th rough  a p p r o p r i a t e  

s t a t e  and lo c a l  a g e n c i e s

0 A s s i s t a n c e  in p r e p a r in g  proposed geothermal  l e g i s l a t i o n .

The Utah Out reach  Program has been d i r e c t e d  and c o o r d i n a t e d  by 

Douglas  N i e l s e n .  Sopme o f  t h e  s p e c i f i c  o u t r e a c h  a c t i v i t i e s  d u r in g  the  

second p a r t  o f  1980 a re  d e s c r i b e d  below.
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0 L e q i s l a t i o n . S t a n l e y  Green,  t h e  s t a t e  team l e a d e r ,  has worked

wi th  t h e  d r a f t i n g  commit tee  t o  g ive  a dv ice  and t o  he lp  c o o r d i n a t e  

t he  p r e p a r a t i o n  o f  geothermal  l e g i s l a t i o n .

0 N e w s l e t t e r . The "Utah Water /Geothermal  R e p o r t , "  under  t h e  d i r e c 

t i o n  of  Douglas N i e l s e n ,  has been c o n t i n u e d .  The n e w s l e t t e r  has 

r e c e iv e d  very f a v o r a b l e  r e s p o n s e .

0 County F a i r s . The s t a t e  team t r a v e l e d  to  s e v e r a l  county  f a i r s

th rou g h o u t  Utah,  where t h e  Utah Geothermal  D i s p l a y ,  s l i d e  shows, 

and p r i n t e d  in fo r m a t io n  were p r e s e n t e d .  S e v i e r ,  Beaver ,  and I ron  

Count ies  were v i s i t e d .

0 Energy F a i r s . The Utah Geothermal  D isp la y  was t aken  t o  s e ve ra l

energy f a i r s  du r in g  t h i s  p e r i o d ,  and was used in c o n ju n c t io n  wi th  

s l i d e  p r e s e n t a t i o n s  and pamphle ts .

0 Local and I n d u s t r i a l  C o n t a c t s . The s t a t e  team i n i t i a t e d  c o n t a c t

wi th  t h e  Utah I n d u s t r i a l  Promotion D iv i s io n  and th e  C en t ra l  and 

Southwes tern Utah A s s o c i a t i o n  o f  Governments.

Plans  f o r  upcoming a c t i v i t i e s  i n c l u d e  t h e  f o l l o w in g :

0 Cont inued P r e s e n t a t i o n s . The s t a t e  team p l a n s  t o  c o n t i n u e  us ing

th e  geothermal  d i s p l a y  and o t h e r  o u t r e a c h  m a t e r i a l  a t  county 

f a i r s ,  ene rgy  f a i r s ,  and o t h e r  p u b l i c  e v e n t s .
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0 G e o t h e r m a l / I n d u s t r i a l  P a c k e t . P lans  i n c l u d e  th e  p r e p a r a t i o n  of

a Utah Geothermal In fo rm a t io n  P a c k e t ,  which cou ld  be used by 

i n d u s t r i a l  commissions o r  m u l t i c o u n t y  a g e n c i e s  t o  inform new 

i n d u s t r y  o f  t h e  p o t e n t i a l  f o r  geothermal  deve lopment  and use .

0 Utah Geothermal  Pam phle t . Work i s  p roce e d ing  on a pamphlet  t h a t

would deal  s p e c i f i c a l l y  w i th  t h e  use of  geothermal  ene rgy in Utah.

0 Use o f  S i t e - S p e c i f i c  and Gener ic  S t u d i e s . The s t a t e  team p lan s

to  use both s i t e - s p e c i f i c  and g e n e r i c  f e a s i b i l i t y  s t u d i e s  to  

d e m o n s t ra te  t h e  v i a b i l i t y  of  geothermal  energy  use in  Utah.

2 . 7 . 2  Summary o f  C on ta c t s  and R e s u l t s

A d e t a i l e d  d e s c r i p t i o n  of  a l l  o f  t h e  c o n t a c t s  o f  t h e  s t a t e  team i s  f a r  

beyond t h e  scope o f  t h i s  r e p o r t .  C o n ta c t s  l i s t e d  in p r e v i o u s  r e p o r t s  w i l l  

no t  be r e p e a t e d  he re .  A few c o n t a c t s ,  however , w i l l  be summarized.

The s t a t e  team has c o n t inue d  t o  work w i th  ongoing p r o j e c t s ,  i n c l u d in g  

t h e  Utah S t a t e  P r i son  P r o j e c t ,  t h e  Utah Roses p r o j e c t s ,  t h e  a lcoho l  p l a n t  

a t  Cove F o r t ,  and w i th  o t h e r  u s e r s  such as  t h e  greenhouse  o p e r a t o r s  a t  

Newcas t le  and Benjamin and r e s o r t s  a t  Plymouth, H o n e y v i l l e ,  Monroe, Veyo, 

and La Verk in .  The s t a t e  team members have a l s o  a s s i s t e d  numerous i n d i v i 

d u a l s  o r  companies  who made i n q u i r i e s  abou t  r e g u l a t o r y  p r o c e s s ,  r e s o u r c e  

a v a i l a b i l i t y ,  o r  development  prob lems.
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2 . 7 . 3  Ov e r a l l  P r o s p e c tu s  f o r  F u tu re  Geothermal  Commerc ia1 iza t in

Geothermal  p r o j e c t s  in Utah t h a t  were a l r e a d y  underway have made sub

s t a n t i a l  p r o g r e s s ,  but  new p r o j e c t s  have e x p e r i e n c e d  d i f f i c u l t y  In g e t t i n g  

under  way. Also ,  few new p r o j e c t s  have been s e r i o u s l y  proposed .

Probably  t h e  most s i g n i f i c a n t  p r o g r e s s  f o r  any p r o j e c t  was t h e  s ig n in g  

of  t h e  deve lopment  agreement  between P h i l l i p s  Pe tro leum Company and Utah 

Power and L igh t .  The agreement  was t h e  p ro d u c t  of  s e v e r a l  y e a r s  o f  d i f f i 

c u l t  n e g o t i a t i o n s ,  and marks t h e  p o i n t  a t  which development  can a c t u a l l y  

be g in .  The two companies  have a l s o  begun t h e  v a r i o u s  p e r m i t t i n g  p r o c e s s e s ,  

some of  which w i l l  I n e v i t a b l y  be t e d i o u s  and drawn o u t .

As ment ioned  In S e c t ion  2 . 4 . 1 ,  t h e  Utah Roses greenhouse  a t  C r y s ta l  

Hot S p r ings  used ho t  w a te r  from a geo thermal  wel l  d u r in g  the  1980-81 h e a t i n g  

season .  The s u c ce s s  of  t h e  Utah Roses p r o j e c t  has spa rked  much I n t e r e s t  In 

th e  r e s o u r c e  a t  C r y s ta l  Hot S p r i n g s ,  and th e  problem o f  r e s o u r c e  c a p a c i t y  

has become a major  I s s u e .  A number o f  a p p l i c a t i o n s  have been f i l e d  f o r  the  

use o f  t h e  r e s o u r c e ,  bu t  t h e  r e c h a r g e  t o  t h e  system and hence t h e  r e s o u r c e  

c a p a c i t y  a r e  s t i l l  unknown. Th i s  l a c k  o f  knowledge cou ld  s e r i o u s l y  r e t a r d  

development  a t  t h e  s i t e .  Late  In 1980, t h e  Utah Energy O f f i c e  r e q u e s t e d  

fund ing  a s s i s t a n c e  f o r  a r e s e r v o i r  t e s t  a t  t h e  s i t e .  Th i s  r e q u e s t  was 

t u r n e d  down by DOE.

In a d d i t i o n ,  problems have been e n c o u n te re d  In w a t e r  r i g h t s  and 

r e s o u r c e  a v a i l a b i l i t y ,  d i s p o s a l ,  and fu n d in g .
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In g e n e r a l ,  geothermal  development  i s  p r o g r e s s i n g  in Utah bu t  no t  a t  a 

s w i f t  pace.

3 .0  SUMMARY OF MAJOR FINDING AND RECOMMENDATIONS

Summaries o f  some of  t h e  more i m p o r t a n t  recommendations f o r  t h e  p r o j e c t  

a r e  in c lu d e d  h e re .  Most o f  t h e s e  have been p r e s e n t e d  in e a r l i e r  r e p o r t s .

0 The s t a t e  needs t o  pass  ad e q u a te  geothermal  l e g i s l a t i o n .

The l e g i s l a t i o n  shou ld  accompli sh  t h e  f o l l o w i n g :

d e f i n e  geothermal  r e s o u r c e s  in t e rm s  c om pa t ib le  w i th  n a t u r e  

and w i th  o t h e r  s t a n d a r d  d e f i n i t i o n s  ( such  as  t h e  f e d e r a l  

d e f i n i t i o n )  and so t h a t  e l e c t r i c a l  and d i r e c t - u s e  deve lopment  

w i l l  be f a c i l i t a t e d

C l a r i f y  ownership o f  t h e  r e s o u r c e

C l a r i f y  t h e  r e g u l a t o r y  a u t h o r i t y  o f  t h e  S t a t e  E n g in e e r ,  and 

p ro v id e  g u i d e l i n e s  where n e c e s s a ry

C l a r i f y  t h e  r e l a t i o n s h i p  between geo thermal  r e s o u r c e s  and 

w a te r  in  a way t h a t  f a c i l i t a t e s  deve lopment  of  bo th  h ig h -  and 

low - te m pera tu re  r e s o u r c e s

Def ine  and c l a r i f y  t h e  r e l a t i o n s h i p  between geothermal  r i g h t s ,  

w a te r  r i g h t s ,  and c o r r e l a t i v e  ( p r o p e r t y )  r i g h t s
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C l a r i f y  and s p e c i f y  the  a u t h o r i t y  o f  t h e  S t a t e  Engineer  to  

u n i t i z e

S p e c i f i c a l l y  a u t h o r i z e  l o c a l  governments  t o  e s t a b l i s h  

geothermal  or  o t h e r  d i s t r i c t  h e a t i n g  systems

Remove small d i s t r i b u t o r s  o f  d i r e c t  h e a t  r e s o u r c e s  from 

r e g u l a t i o n  by th e  P u b l i c  S e r v i c e  Commission

Provide  p ro p e r  t a x  i n c e n t i v e s  f o r  d i r e c t  u s e r s .

G u id e l in e s  and r u l e s  f o r  d i s p o s a l  should  be c l a r i f i e d .

Areas r e q u i r i n g  c l a r i f i c a t i o n  i n c l u d e  th e  c i r c u m s t a n c e s  under  

which r e i n j e c t i o n  w i l l  o r  w i l l  no t  be r e q u i r e d ,  t h e  e f f e c t  t h a t  

v a r i o u s  d i s p o s a l  a l t e r n a t i v e s  may have on th e  w a te r  r i g h t  a p p l i 

c a t i o n s ,  and th e  ways in  which a l t e r n a t i v e  methods o f  d i s p o s a l  

w i l l  or  w i l l  no t  s a t i s f y  w a te r  q u a l i t y  and w a te r  a v a i l a b i l t y  

r e q u i r e m e n ts .
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WYOMING GEOTHERMAL COMMERCIALIZATION PROJECT 

SEMIANNUAL PROGRESS REPORT. JULY-DECEMBER 1980

1.0  INTRODUCTION

1.1 Purpose of  P r o j e c t

The purpose o f  t h e  Wyoming Geothermal  Com m erc ia l iza t ion  Program i s  to  

match geothermal  r e s o u r c e s  w i th  p o t e n t i a l  u s e r s  and a p p l i c a t i o n s .  The p r o 

gram a l s o  i s  a c l e a r i n g  house o f  geothermal  deve lopment  i n fo r m a t io n  and a 

l i n k  to  Wyoming geothermal  r e s o u r c e  d a t a .

1 .2  O b j e c t i v e s

The o b j e c t i v e s  o f  t h e  Wyoming Geothermal  Com m erc ia l iza t ion  O f f i c e  

(GCO) a re  as  f o l l o w s :  To b r in g  abou t  a ge n e ra l  u n d e r s t a n d in g  and use o f

geothermal  ene rgy in Wyoming

0 To c r e a t e  a working r e l a t i o n s h i p  w i th  bo th  s t a t e  and f e d e r a l

a g e n c i e s  invo lv ed  in geothermal  deve lopment ,  and c o n t r i b u t e  to  

t h e  accomplishment  o f  n a t i o n a l  geothermal  energy  g o a l s  of  t h e  

United S t a t e s  Department  o f  Energy

0 To de ve lop  u sa b le  p l a n s  f o r  p r e d i c t i n g  and encourag ing  geothermal

development  over  t h e  nex t  40 y e a r s
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0 To m a in ta in  r e g i o n a l  t i e s  w i th  o t h e r  s t a t e s

0 To a s s e s s  t h e  i n s t i t u t i o n a l  b a r r i e r s  t o  and i n t e n t i o n s  f o r  t h e

deve lopment  o f  geothermal  ene rgy .

1.3 Techn ica l  Approach and Team Members

The GCO approach i s  p r i m a r i l y  a p l ann ing  and advocacy e f f o r t .  The

o f f i c e ,  in c o o p e r a t i o n  w i th  s t a t e  a g e n c i e s ,  b u s i n e s s e s ,  and concerned  

c i t i z e n  g roups ,  uses  a v a r i e t y  o f  p u b l i c a t i o n s  and in f o r m a t io n  s o u rc e s  t o

deve lo p  an awareness  o f  geothermal  ene rgy .  In a d d i t i o n ,  t h e  s p e c i f i c

deve lopment  p l a n s  p rov ide  a g ene ra l  view o f  t h e  f u t u r e  f o r  geothermal  

energy in Wyoming.

The team members a r e :

Richard W. James Program D i r e c t o r
Dr. E.G. Meyer C o - P r in c i p a l  I n v e s t i g a t o r
Karen M arco t te  Research A s s o c i a t e
P a t t i  Burgess-Lyon Graduate  Research  A s s i s t a n t
Mary Weber S e c r e t a r y
Ke ith  Bray Work-Study S tu d e n t

1.4  P r o j e c t  B e n e f i t s  t o  t h e  S t a t e  and DOE

S p e c i f i c  b e n e f i t s  t o  t h e  s t a t e  have been the  deve lopment  o f  an o v e r a l l

awareness  o f  geothermal  en e rg y ,  t h e  d e s c r i p t i o n  of  a major  r e s o u r c e  ( S a l t

Creek Oil F i e l d ) ,  and th e  enumerat ion  of  t h e  s u b s t a n t i a l  c o n f l i c t s  between 

s t a t e  and f e d e r a l  w a te r  r i g h t s  and S a l t  Creek Oil F i e l d .  A lso ,  t h e  c o n t i n u 

ing c o n t r i b u t i o n s ,  both i n f o r m a t io n a l  and e d u c a t i o n a l ,  t o  communit ies  and
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i n d i v i d u a l s  i n t e r e s t e d  in geothermal  energy  a r e  of  g r e a t  b e n e f i t  t o  the  

s t a t e .  DOE b e n e f i t s  from th e  GCO by t h e  c o n t i n u in g  i n p u t  of  d a t a  t o  the  

o v e r a l l  a g g r e g a t i o n  of  geothermal  r e s o u r c e s  in t h e  Uni ted  S t a t e s .  In a d d i 

t i o n ,  a s i z a b l e  p o r t i o n  of  t h e  DOE d i r e c t  h e a t  goal has been accomplished 

by e x i s t i n g  enhanced o i l  r ec o v e ry  o p e r a t i o n s  in Wyoming.
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2 . 0  SPECIFIC TASK DESCRIPTIONS AND PRODUCTS

2 .1  Geothermal  P r o s p e c t  I d e n t i f i c a t i o n

The proven d i r e c t - u s e  thermal  p r o s p e c t s  in t h e  s t a t e  a r e  l i s t e d  in 

Table  1. Tab le  2 i d e n t i f i e s  t h e  p o t e n t i a l  p r o s p e c t s ,  and Tab le  3 l i s t s  the  

i n f e r r e d  p r o s p e c t s .

TABLE 1. PROVEN DIRECT-USE THERMAL PROSPECTS

Resource Tempera ture  (°C) Depth (m)

Midwest 49 t o  77 300 t o  1 ,400

Casper  a re a
Emmigrant Gap 32 to  47 410 to  470
Ai r p o r t 95 885

Thermopoli s 32 t o  70 600

Cody 38 to  48 185 t o  500

TABLE 2. POTENTIAL DIRECT-USE THERMAL PROSPECTS

Resource Tempera tu re  (°C) Depth (m)

Thermopoli s 60 1,150
Countryman Well 50 1,500
S a ra toga  Hot Spr ing 85 910
Auburn Hot Spr ing 130 1,500
L i t t l e  Sheep 85 1,200
F or t  Washakie 100 760
A s t o r i a  Spring 70 600
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TABLE 3 .  INFERRED DIRECT-USE THERMAL PRDSPECTS

 Resource___________ Tempera ture  (°C) Depth (m)

Red Spr ings  A n t i c l i n e  60 1,200 t o  1 ,300
R a t t l e s n a k e  A n t i c l i n e  60 300

2 .2  Area Development P lans  (ADPs)

2 . 2 . 1  S t a t e  Geothermal P lann in g  Areas

Figure  1 o u t l i n e s  the  geothermal  p l an n in g  a r e a s .

2 . 2 . 2  S p e c i f i c  ADPs Completed o r  in P r e p a r a t i o n

The shaded a re a  o f  F igu re  2 i d e n t i f i e s  t h e  l o c a t i o n  of  s p e c i f i c  a re a  

development  p l a n s ,  which a r e :

0 Big Horn Basin

0 Fremont County

0 Converse/Natrona

2 .3  S i t e - S p e c i f i c  Development Analyses  (SSDAs)

2 . 3 . 1  Candida te  Geothermal  S i t e s  and A p p l i c a t i o n s

Table 4 l i s t s  c a n d id a t e  geothermal  s i t e s  and t h e i r  proposed 

a p p l i c a t i o n s .
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TABLE 4 .  CANDIDATE GEOTHERMAL SITES AND APPLICATIONS

Si t e

Mi dw es t /Edge r ton  

Midwest /Edgerton

Auburn Hot Spring

A p p l i c a t i o n s

D i s t r i c t  h e a t i n g

A g r i c u l t u r a l  
I n d u s t r i a l  park

A g r i c u l t u r a l  
B us iness  pa rk

2 . 3 . 2  SSDAs Completed o r  in P r e p a r a t i o n

T h e r m o p o l i s /E a s t  Thermopol is  SSDA. The t e m p e r a t u r e s  o f  t h e  thermal  

w a te r s  in t h e  Thermopo lis  a re a  a r e  not  s u f f i c i e n t l y  high f o r  use in g e n e r 

a t i n g  e l e c t r i c i t y .  D i r e c t  use would t h e r e f o r e  be a more r e a l i s t i c  use of  

t h a t  r e s o u r c e .  The Thermopol is  geo thermal  r e s o u r c e  i s  c o n s id e r e d  to  be a 

l o w - te m p era tu re  r e s o u r c e  (maximum s u r f a c e  t e m p e r a t u r e  o f  a p p ro x im a te ly  

150°F) ,  and has many p o t e n t i a l  a p p l i c a t i o n s .

Thermopo lis  i s  an a g r i c u l t u r a l l y  o r i e n t e d  community. Geothermal  uses  

b e s t  s u i t e d  t o  Thermopolis  and i t s  l o w - te m p e r a tu r e  r e s o u r c e  a r e  a g r i b u s i 

n e s se s  such as  v e g e t a b l e  d r y i n g ,  g r e e n h o u s i n g , s o i l  warming, mushroom c u l 

t u r e ,  and p i c k l i n g .  O ther  uses  c om pa t ib le  t o  The rmopol is  a r e  space  h e a t i n g ,  

c o n c r e t e  c u r i n g ,  b e n t o n i t e  d r y in g ,  and c a r c a s s  wash and c le a nup .

One must  c a l c u l a t e  t h e  t e m p e r a t u r e  l o s s  t h a t  oc c u rs  w i th  t h e  f low r a t e  

t o  de te rm ine  t h e  d e l i v e r e d  n e t  ene rgy  c o n t e n t .
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Figures  3 and 4 I n d i c a t e  the  p o t e n t i a l  o f  t h e  Thermopol is  r e s o u r c e .  

B a s i c a l l y ,  one should c o n s i d e r  t e m p e r a t u r e s  a t  or  below 140°F on Figure  3 

and a t  o r  below 60°C on F igu re  4. Figure  5 i s  a g e o lo g i c  map o f  t h e  Ther 

mopolis  a r e a ,  and Figure 5 shows a g e n e r a l i z e d  c r o s s  s e c t i o n  o f  the  hydro-  

thermal  system. A d r a f t  T h e r m o p o l i s /E a s t  Thermopol is ,  Wyoming SSDA has 

been p repa red  by the  Wyoming GCO.

Proposed uses  of  geothermal  w a t e r s  in t h e  Thermopol is  a r e a  i n c lu d e  the  

fo l l o w in g :

0 A commercial g reenhouse  f o r  one of  t h e  p r i v a t e  w e l l s ;  tomatoes 

would be t h e  major  c rop ;  an A p p r o p r i a t e  Technology Small Grant  

has been a p p l i e d  f o r  t o  pay f o r  deve lopmenta l  in v e s tm e n t  c o s t s .

0 A s m a l l - s c a l e  e th a n o l  p r o d u c t i o n  p l a n t  f o r  an e x i s t i n g  w e l l ;  an 

A p p ro p r ia t e  Technology Grant  has  been a p p l i e d  f o r ;  t h i s  p l a n t  

would use geothermal  w a t e r ,  h e a t  pumps, and p a s s i v e  s o l a r  energy  

as  t h e  energy s o u r c e s ;  r i v e r  moss from t h e  bot tom o f  t h e  Big Horn 

River  i s  the  proposed raw m a t e r i a l ;  a wa te r -powered  paddlewheel 

would be used to  a c q u i r e  the  moss.

0 A g e o the rm a l ly  he a te d  f i s h  farm f o r  t h e  r e g io n  i s  in t h e  e a r l y  

s t a g e s  of  the  p lann ing  p r o c e s s .

0 A d i s t r i c t  h e a t i n g  system. The major  f a c t o r  p r e v e n t i n g  the  

development  o f  t h i s  p r o j e c t  i s  t h e  u n c e r t a i n t i e s  rem ain ing  in
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r eg a rd  t o  t h e  r e s e r v o i r  c h a r a c t e r i s t i c s ;  t h u s  f a r ,  no one has 

been a b l e  t o  p r e d i c t  w i th  any c e r t a i n t y  what e f f e c t  wel l  d r i l l i n g  

and l a r g e - s c a l e  developement  would have on t h e  t e m p e ra tu re  and 

f low r a t e s  o f  t h e  s p r i n g s  in t h e  S t a t e  Park;  p r e l i m i n a r y  m arke t 

ing e s t i m a t e s  by t h e  NMEI i n d i c a t e  t h a t  geothe rmal  energy  would 

be c o s t  e f f e c t i v e  in t h i s  r eg ion  by 1983.

Cody SSDA. This  SSDA w i l l  be w r i t t e n  in t h e  e a r l y  p a r t  o f  1981.

Recent  d a t a  p u b l i s h e d  by t h e  Wyoming Resource Assessment  team i n d i c a t e  a 

s i z a b l e ,  u s a b le  r e s o u r c e  in  the  Cody a r e a .  An a b r i d g e d  v e r s i o n  of  t h a t  

r e p o r t  i s  i n c lu d e d  as  Appendix A.

2 .4  Time-Phased P r o j e c t  P lans

None.

2 .5  S t a t e  Aggrega t ion  o f  P r o s p e c t i v e  Geothermal  Use

A summary o f  t h e  p r o j e c t e d  energy use f o r  ADPs and SSDPs i s  given  in 

Table  5.

2 . 6  I n s t i t u t i o n a l  A n a l y s i s

The GCO, in c o o p e r a t i o n  w i th  the  Na t iona l  Conference  of  S t a t e  L e g i s l a 

t u r e s ,  has been working f o r  n e a r l y  a y e a r  w i th  t h e  J o i n t  Mines, M in e r a l s ,
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TABLE 5 .  ENERGY USE SUMMARY

Energy Use (10^ B t u / y r )

P r o j e c t 1980 1985 2000 2020

ADPs

Big Horn Basin 10 50 100 165
Fremont County 20 35 60 100
Converse/Nat rona 0 2 ,250 3,000 5,000
Carbon Albany 0 15 45 60
Powder River  Basin 15 25 60 88
Western 15 25 50 75
S o u th e a s t e rn 0 5 10 10
N o r th e a s t e r n 10 25 40 60
Southwes tern _0 0 5 10

Tota l  ADPs 70 2,430 3,420 5,568

SSDPs

Thermpolis  D i s t r i c t  Heat 0 25 45 75
Midwest D i s t r i c t  Heat 0 50 70 100
Midwest I n d u s t r i a l  Park 0 1,300 2,930 4,900
Countryman Well 0 20 40 40
Sa ra toga  D i s t r i c t  Heat 0 15 45 60
Auburn A g r i b u s i n e s s _0 10 60 75

Tota l  SSDPs 0 1,420 3 ,190 5,250

and I n d u s t r i a l  Development I n t e r i m  Committee o f  t h e  Wyoming S t a t e  L e g i s l a 

t u r e  t o  deve lop  and e n a c t  c l a r i f y i n g  geothermal  l e g i s l a t i o n .  Severa l  

h e a r i n g s  have been c onduc te d ,  and t e s t im o n y  has been given  by i n t e r e s t e d
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p a r t i e s ,  i n c l u d in g  t h e  S t a t e  E ng ine e r ,  S t a t e  G e o l o g i s t ,  S t a t e  Land Commis

s i o n e r ,  S t a t e  Geothermal  Resource Assessment  Team, and t h e  GCO. The outcome 

o f  t h e s e  h e a r i n g s  was t h e  i n t r o d u c t i o n  of  two b i l l s .  House B i l l s  282 and 

283,  bo th  sponsored by t h e  J o i n t  I n t e r im  Commit tee.

House B i l l  282 i s  a s imple  b i l l  t h a t  g iv e s  t h e  S t a t e  Board o f  Land

Commissioners  the  a u t h o r i t y  t o  l e a s e  s t a t e  lands  o r  school  l ands  f o r  geo

thermal  deve lopment .  The b i l l  g i v e s  l e a s i n g  and ru le -m a k in g  a u t h o r i t y  to  

t h e  Board,  e n a b l in g  i t  t o  l e a s e  geothermal  r e s o u r c e s  in  t h e  same manner as

i t  l e a s e s  l ands  f o r  o i l  and gas deve lopment ,  w i t h o u t  i t  be in g  " . . . c o n s t r u e d

t o  a l t e r  t h e  d e f i n i t i o n  o f  underground w a te r  under  Wyoming S t a t u t e  

4 1 - 3 - 9 0 1 ( a ) ( i i ) , "  where geothe rmal  r e s o u r c e s  a r e  d e f i n e d .  I t  i s  a p p a re n t  

t h a t  t h i s  b i l l  w i l l  c l e a r  up many p o t e n t i a l  problems t h a t  cou ld  a r i s e  from 

th e  Board c onduc t ing  geo thermal  l e a s i n g  p r o c e d u r e s  w i t h o u t  t h e  a u t h o r i t y  to  

do so.

House B i l l  283 s t a t e s  t h a t  i t  i s  " . . . a n  a c t  t o  amend Wyoming S t a t u t e  

41 -3-101 r e l a t i n g  t o  w a te r  r i g h t s  and b e n e f i c a l  u se ;  s p e c i f y i n g  t h a t  t h e  

e x t r a c t i o n  of  h e a t  i s  a b e n e f i c i a l  use of  w a t e r " .  Geothermal  r e s o u r c e s  a re  

d e f i n e d  as  groundwater  and t h u s  f a l l  under  t h e  r e g u l a t o r y  a u t h o r i t y  o f  the  

S t a t e  Engineer  as  f a r  as  e x p l o r a t i o n ,  deve lopm ent ,  and use a r e  concerned .

The b i l l  s t a t e s  t h a t  " . . . t h e  use o f  w a te r  f o r  t h e  purpose  o f  e x t r a c t i n g  

h e a t  th e r e f r o m  i s  c o n s id e r e d  a b e n e f i c i a l  use s u b j e c t  t o  p r i o r  r i g h t s . "  I t  

a p p e a r s  t h a t  t h i s  b i l l  would d i r e c t  r e g u l a t o r y  i s s u e s  t o  t h e  S t a t e  Engineer .  

I t  a l s o  c l e a r l y  s t a t e s  t h a t  t h e  S t a t e  of  Wyoming c o n s i d e r s  h e a t  e x t r a c t i o n  

from w a te r  t o  be a b e n e f i c i a l  use o f  t h a t  w a te r .
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2 . 7  P u b l i c  O u t r e a c h  Program

2 . 7 . 1  Out reach  Mechanisms

0 D i s t r i b u t i o n  of  p u b l i s h e d  in fo r m a t io n  of  t h e  GCO and t h e  Wyoming

Resource Assessment  Program

0 In fo rm a t io n  r e q u e s t  r e s p o n s e s  t h a t  come to  t h e  GCO both  by mail

and phone

0 N e w s l e t t e r ,  a monthly i tem w i th  a c i r c u l a t i o n  o f  n e a r l y  500

0 T o l l - f r e e  incoming t e l e p h o n e  l i n e

0 Speeches t o  groups and c i t y  c o u n c i l s ,  e t c .

0 Radio programs and newspaper  s t o r i e s .

2 . 7 . 2  Summary of  C on ta c t s  and R e s u l t s

Four formal  p r e s e n t a t i o n s  were made to  t h e  County P lann ing  Commission, 

Town P lann ing  Commission, Chamber o f  Commerce, and th e  p u b l i c  in a one week 

t r i p  t o  Thermopol is .

0 A 20-minute  r a d i o  t a l k  on geothermal  p o t e n t i a l  was given  on KTHE

in Thermopolis .
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0 An advance news r e l e a s e  was p r i n t e d  In T he rm opo l i s ,  Casper ,  and

Laramie papers  j u s t  b e f o r e  t h e  t r i p .

0 An i n t e r v i e w  was given  t o  Dennis Davis o f  t h e  Casper  S t a r - T r i b u n e ,  

t h e  s t a t e ' s  l a r g e s t  p a p e r .  R e s u l t i n g  a r t i c l e s  a ppeared  in Cody 

and Casper  newspapers .

0 An e d i t o r i a l  f a v o r a b l e  t o  geothermal  energy  appeared  in  t h e  Ther 

mopolis  paper  one week a f t e r  t h e  formal p r e s e n t a t i o n s .

0 The n e t  r e s u l t  o f  t h e  t r i p  was t h a t  t h e  Thermopol is  Town P lann ing

Commission pas sed  a r e s o l u t i o n  t o  app ly  f o r  a HUD D i s t r i c t  Hea t ing 

f e a s i b i l i t y  g r a n t .

0 The same r e s o l u t i o n  was approved by th e  C i t y  Counci l

0 A t a s k  f o r c e  was s e t  up f o r  t h e  pu rposes  o f  choos ing  c o n s u l t a n t s

and p r e p a r in g  t h e  p r o p o s a l .

I t  a ppear s  t h a t  a d d i t i o n a l  geo thermal  use w i l l  occu r  in  Thermopol is .  

Perhaps  w i th  t h e  he lp  of  a good p r o p o s a l ,  t h e  c i t y  w i l l  r e c e i v e  a g r a n t  to  

de te rm in e  th e  t r u e  p o t e n t i a l  o f  t h e  r e s o u r c e .
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3 . 0  SUMMARY OF MAJOR FINDINGS AND RECOMMENDATIONS

Awareness o f  geothermal  energy  and i t s  p o t e n t i a l  has i n c r e a s e d  drama

t i c a l l y  in Wyoming, as  ev id enced  by t h e  i n c r e a s e  in  i n q u i r i e s  r e c e i v e d  by 

t h i s  o f f i c e .  S t a t e  s u p p o r t  i s  c o n t i n u in g  from t h e  Mineral  D iv i s io n  o f  the  

Department of  Economic P lann in g  and Development  and from th e  S t a t e  P lann ing  

C o o r d in a to r .

Geothermal development  p r e s e n t s  good o p p o r t u n i t i e s  in some a r e a s  of  

Wyoming, e s p e c i a l l y  in Thermopolis  and Midwest where proven r e s o u r c e s  have 

been i d e n t i f i e d .  E x p l o i t a t i o n  o f  t h e  Madison Formation in t h e  Powder River  

Basin o f f e r s  p o s s i b i l i t i e s ,  b u t  be cause  o f  t h e  dep th  i n v o lv e d ,  w i l l  r e q u i r e  

l a r g e r  inves tm e n t  c a p i t a l  than  t h e  above a r e a s .  Wyoming w i l l  p robab ly  neve r  

use geothermal  w a t e r s  as  a s o l e  energy  source  e x t e n s i v e l y  s in c e  o t h e r  

s ou rc e s  o f  a l t e r n a t i v e  energy  a r e  so abundant  in t h e  forms o f  s o l a r  o r  wind 

power. However, wi th  t h e  c o n t i n u e d  d i s s e m i n a t i o n  e f f o r t s  o f  t h i s  o f f i c e ,  

more s m a l l - s c a l e  uses  o f  t h e  l ow - te m pera tu re  r e s o u r c e  a r e  l i k e l y ,  p a r t i c u 

l a r l y  f o r  space h e a t i n g .  There i s  a l s o  a good p o s s i b i l i t y  in Wyoming f o r  

j o i n t  use o f  geothermal  and s o l a r / w i n d  s ou rc e s  in com b ina t ion .
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APPENDIX A 

CODY. WYOMING SITE-SPECIFIC DEVELOPMENT 

ANALYSIS—ABRIDGED VERSION OF PRELIMINARY DATA

1. INTRODUCTION

Six h o le s  were d r i l l e d  nea r  Cody in n o r th w es t  Wyoming in an e f f o r t  t o  

d e f i n e  a low- t o  m o d e r a te - t e m p e r a tu r e  hydro thermal  r e s o u r c e .  The ho le s  

were d r i l l e d  d u r in g  J a n u a r y ,  February ,  and March o f  1980. The t o t a l  dep th s  

of  t h e  h o l e s  ranged from 116.0 m (3 8 0 .5  f t )  t o  56 .4  m (185 .0  f t ) .  The p r o 

j e c t  was f i n a n c i a l l y  suppo r ted  by C o o p e ra t iv e  Agreement  DE-FC07-791-D12026 

between t h e  U.S. Department  of  Energy and t h e  U n i v e r s i t y  of  Wyoming.

2. EVIDENCE OF A HYDROTHERMAL SYSTEM

The DeMaris Hot S p r i n g s ,  a group o f  a t  l e a s t  seven ve n t s  r ang ing  in 

t e m p e ra t u re  from 24° t o  37°C a r e  one m i le  w es t  o f  Cody in n o r th w es t  Wyoming.

The s p r i n g s  occur  on the  s o u t h e a s t e r n  f l a n k  o f  a l a r g e  a n t i c l i n e ,  t h e  

R a t t l e s n a k e  a n t i c l i n e ,  where t h e  impermeable  Chugwater Formation has been 

e roded th rough  by th e  Shoshone R iver .  With in 1,000 f e e t  of  t h e  ho t  s p r i n g s  

a wel l  t h a t  p a s s e s  th ro u g h  t h e  Chugwater Formation y i e l d s  208 gpm o f  w a te r  

a t  34°C. This  wel l  and th e  hot  s p r i n g s  appe a r  t o  d e f i n e  the  n o r th e r n  

boundary o f  t h e  hydro thermal  system.
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A s e r i e s  o f  t r a v e r t i n e  and s u l f u r  d e p o s i t s  crop ou t  a long  th e  e a s t e r n  

f l a n k  o f  t h e  R a t t l e s n a k e  a n t i c l i n e .  The d e p o s i t s  a r e  nea r  t h e  c o n t a c t  of  

t h e  Chugwater  Formation and t h e  u n d e r l y i n g  rock  u n i t s .  The t r a v e r t i n e  

d e p o s i t s  e x tend  app rox im ate ly  2 m i l e s  sou th  o f  the  DeMaris Hot S p r in g s .  In 

t h i s  a r e a ,  t h e  R a t t l e s n a k e  a n t i c l i n e  merges i n t o  a s m a l l e r  s t r u c t u r e  known 

as  t h e  Horse Cen te r  a n t i c l i n e .

The thermal  d a ta  f o r  t h e  Horse Ce n te r  a n t i c l i n e  s u g g e s t  t h a t  t h e  

r e g i o n a l  hydro thermal  system ex te n d s  as  much as  7 m i l e s  sou th  o f  Cody. The 

most c o n v in c in g  d a t a ,  on the  b a s i s  o f  bot tom hole  t e m p e r a t u r e s  in  11 o i l  

w e l l s ,  a r e  t h e  thermal  g r a d i e n t s  of  49 t o  205°C/km in t h e  a n t i c l i n e .

3. PRELIMINARY INTERPRETATION

The Cody Horse Cen te r  hydro thermal  system i s  b e l i e v e d  to  e x te nd  on a 

l i n e  s o u t h - s o u t h e a s t  from th e  DeMaris Hot Sp r ings  t o  wel l  Letha C-4 ( s e e  

F igu re  1 ) .  The width o f  t h i s  zone v a r i e s  from 1 to  abou t  2 m i l e s .

The a r e a  o f  g r e a t e s t  p o t e n t i a l  use i s  in T52N, R102W, S l / 2  o f  S e c t io n  

2, and Wl/2 o f  S e c t ion  11 ( s e e  F igu re  1 ) .  In t h i s  a r e a ,  warm w a t e r s  [34°C 

( 9 3 °F ) ]  can be reached a t  sha l low  d e p th s  [51 t o  300m (168 t o  1 ,000 f t ) ] .

The maximum t e m p e ra t u re  of  t h i s  system may approach 55 to  65°C (131 to  

149°F) a t  d e p th s  of  260 to  500 m (853 t o  1 ,640 f t ) .  Warm w a t e r s  w i l l  be 

found a t  t h e  sh a l lo w e r  dep th s  in t h e  more w es te rn  p o r t i o n s  o f  t h i s  p o t e n t i a l  

use a r e a .
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The main a q u i f e r s  f o r  Cody Horse Cen te r  hydrothe rmal  system a r e  the  

Tens leep Sands tone ,  Madison Limestone,  and Bighorn Dolomite .  These forma

t i o n s  a r e  r e p o r t e d  t o  have good p o r o s i t i e s  and p e r m e a b i l i t i e s ,  w i th  f lows 

in t h e  Madison Limestone and th e  Bighorn Dolomite  sometimes exceed ing  1,000 

gpm (Lowry, 1976) .  However, t h e  w a te r  f low of  w e l l s  d r i l l e d  i n t o  t h e s e  

a q u i f e r s  may vary  g r e a t l y  between w e l l s  due to  secondary  f r a c t u r e  perme

a b i l i t y ,  secondary  s i l i c a  cem en ta t ion  o f  t h e  T ens leep  Sands tone ,  and th e  

cavernous  n a t u r e  o f  t h e  Madison Limestone and Bighorn Dolomite.
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