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:IPTRODUCTIOB AlTD HISTORY 

The U.S.  Department of Energy and t h e  S t a t e  of Montana e n t e r e d  i n t o  Cooperat ive 

Agreement #DE-PC07-79ID12014 on January 1st b 1979. 

t o  i n v e s t i g a t e  a l l  a s p e c t s  of t h e  p o t e n t i a l  of geothermal energy t o  o f f s e t  f o s s i l  

f u e l  energy requirements  i n  t h e  s t a t e .  Hontana sha red  t h e  c o s t  of t h i s  c o n t r a c t ,  

p rov id ing  12% matching funds t o  DOE'S 88% s u p p o r t  throughout t h e  d u r a t i o n  of t h e  

The purpose of t h e  agreement was 

g r a n t .  

The t o t a l  v a l u e  of t h e  c o n t r a c t  o v e r  t h e  g r a n t  pe r iod  1979-1983 vas  $232,229. 

The g r a n t  was amended s e v e r a l  t imes,  i n c r e a s i n g  t h e  v a l u e  of t h e  c o n t r a c t  as noted 

be low: 

Modif i c a t  i o n  

Basic Agreement 

A001 

MOO2 

KO03 

A004 

A005 

Date - 
1 /Jan/79 

2 /Aug 17 9 

1 /Jan/8 0 

1 /March/8 0 

1 0 /Apr i 1 /8 0 

PY 80  

Amount 

$57,963.00 

19,318 .OO 

-0- 

-0- 

72,112.00 

8 2,836 -00 

T O W  $23 2,229 .OO 

A t  t h e  t ime t h e  c o n t r a c t  w a s  s igned  t h e r e  was no organ ized  body of in fo rma t ion  

on geothermal energy usage i n  Hontana in e x i s t e n c e .  

of t h e  program e s t a b l i s h e d  t h e  d i r e c t i o n  i t  took ove r  t h e  fo l lowing  f i v e  year 

p e r i o d ,  s p e c i f  i c a l  l y  : 

The o r i g i n a l l y  s t a t e d  purposes  

1. I d e n t i f i c a t i o n  of geothermal r e s o u r c e s  i n  t h e  s t a t e ;  
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- 2. 

3 .  

4. 

5 .  

6 .  

7. 

Const ruc t ion  of o v e r a l l  area development p l ans  (ADP); 

Const ruc t ion  of s i t e - s p e c i f i c  development p l ans  (SSDP); 

Cons t ruc t ion  of time-phased p r o j e c t  p l a n s  (TPPP); 

Aggregat ion of area and s i t e - s p e c i f i c  geothermal information t o  provide 

e e t i a m t e s  of t h e  t o t a l  geothermal r e s o u r c e s ;  

Compilation of l e g a l  requi rements  and o t h e r  i n s t i t u t i o n a l  concerns b e a r i n g  on 

t h e  devlopment o f  geothermal  energy;  and, 

Development of  a p u b l i c  o u t r e a c h  program. 

e of Hi A Resource Assessment Team was e s t a b l i s h e d  a t  t h e  Montana Co l l e  era1 

S c i e n c e  and Technology i n  B u t t e ,  MT, under s e p a r a t e  c o n t r c t  w i t h  DOE, t o  c o o r d i n a t e  

t h e  f i r s t  o b j e c t i v e .  

Department of N a t u r a l  Resources and Conservat ion i n  Helena, HT, t o  i n t e g r a t e  t h e  

A Geothermal Planning Team vas e s t a b l i s h e d  a t  t h e  Hontana 

r e s o u r c e  assessment  w i t h  s t a t e  energy p l an  and accomplish t h e  remaining six 

o b j e c t i v e s .  

r e l a t i o n s h i p  throughout t h e  cour se  of t h e  p r o j e c t ,  i nc lud ing  a coord ina ted  s h a r i n g  

The two teams maintained a c l o s e  col i tact  and coope ra t ive  vork ing  

of s t a t e  and f e d e r a l  money for r e s e a r c h ,  e x p l o r a t o r y  d r i l l i n g ,  p r o j e c t  c o n s t r u c t i o n ,  

and i n f o r m a t i o n  d isseminat ion .  

Over t h e  cour se  of t h e  p r o j e c t ,  the geothermal t e a m  catalogued r e s o u r c e s ,  m e t  

and developed a working r e l a t i o n s h i p  w i t h  r e s o u r c e  ovners ,  o f f e r e d  t e c h n i c a l  

a s s i s t a n c e  on a wide v a r i e t y  of p r o j e c t  p l a n s ,  coordinated w i t h  t h e  N e w  Mexico 

Energy I n s t i t u t e  in producing economic p r o j e c t i o n s ,  and made numerous p u b l i c  

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

Resources and Conservat ion,  t h e  geothermal team revieved  p roposa l s  f o r  geothermal 

p r o j e c t s ,  approved s e v e r a l  g r a n t s ,  managed r e s u l t i n g  c o n t r a c t s ,  and conducted 

f o l l o v u p  s t u d i e s  of t h e  p r o j e c t s  when b u i l t .  

As p a r t  of t h e  Renewable Energy Bureau of t h e  Department of Natural  

These a c t i v i t i e s  have provided t h e  

.. 
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. geothermal  team wi th  a unique,  s t a t e w i d e  p e r s p e c t i v e  on geothermal and o t h e r  forms 

of energy i n  t h e  s t a t e  of Montana, which forms t h e  b a s i s  of t h e  a n a l y s i s  and 

e v a l u a t i o n  contained in t h i s  f i n a l  r e p o r t .  

C O W T S  OH SPECIFIC DELIVEBBBLES 

TASK 1. PROVIDE THREE TO SIX AREA DEVKLOPKENT P U S  O P )  

The geothermal team i n i t i a l l y  d iv ided  t h e  s ta te  i n t o  t e n  mult i -county a r e a s  f o r  

purposes  of conduct ing Area Development P lans ,  w i t h  boundaries  determined acco rd ing  

t o  estimates of geothermal  p o t e n t i a l  and popu la t ion  c e n t e r s  t h a t  might be a b l e  t o  

use t h e  r e sources .  

p r o g r e s s  r e p o r t  ( r e f e r e n c e  82)  and t h e  f o u r t h  vas analyzed i n  t h e  second p r o g r e s s  

r e p o r t  ( r e f e r e n c e  # 3 ) .  

a v a i l a b l e ,  t h e  popu la t ion  c h a r a c t e r i s t i c s  and grovth  p a t t e r n s ,  t h e  i n d u s t r i a l  or 

commercial end-users,  c u r r e n t  energy use  p a t t e r n s ,  geothermal r e s i d e n t i a l  h e a t i n g  

p o t e n t i a l s ,  c u r r e n t  developments,  and p o s s i b l e  f u t u r e  a c t i v i t i e s  a t  a r e a  r e sources .  

The f i r s t  t h r e e  areas were analyzed i n  o r d e r  i n  t h e  f i r s t  

The g e n e r a l  methodology c o n s i s t e d  of a s s e s s i n g  t h e  r e s o u r c e s  

Area 1 geothermal r e s o u r c e s  r e c e i v i n g  l a t e r  a t t e n t i o n  i n  SSDPs o r  t e c h n i c a l  

a s s i s t a n c e  vere Boulder Hot Spr ings  about  t h i r t y  mi l e s  south  of Helena; Broadvater  

Hot Spr ings  immediately wes t  of Helena; and Alhambra Hot Spr ings  f i f t e e n  m i l e s  sou th  

of Helena. 

t h e  geothermal assessment ,  i nc lud ing  t h e  d r i l l i n g  of an exp lo ra to ry  well ,  v a s  

dropped from a c t i v e  c o n s i d e r a t i o n  due t o  f l o v  problems, p ip ing  d i s t a n c e ,  and 

environmental  concerns.  

The Marysvi l le  KGRA, which r ece ived  a good d e a l  of a t t e n t i o n  e a r l y  in 
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Area 2 geothermal r e sources  r e c e i v i n g  l a t e r  a t t e n t i o n  i n  SSDPs o r  t e c h n i c a l  

a s s i s t a n c e  were Ennis Bot Springs about  one m i l e  n o r t h  of Ennie,  and S i l v e r  S t a r  Bot 

S p r i n g s  l o c a t e d  about t e n  miles s o u t h  of Whitehal l .  Both of t h e s e  r e s o u r c e s  are i n  

Madison County. 

Area 3 geothennal  r e sources  c o n s i s t e d  of numerous petroleum e x p l o r a t i o n  h o l e s  of 

t h e  t y p e  found s c a t t e r e d  throughout t h e  e n t i r e  e a s t e r n  h a l f  of t h e  s t a t e .  The ADP 

f o r  Area 3 c o n s i s t e d  of a l i s t i n g  of commercial, i n d u s t r i a l ,  and r e s i d e n t i a l  end 

uses f o r  low temperature  geothermal w a t e r  and a n  a n a l y s i s  of t h e  f a c t o r s  involved i n  

r e h a b i l i t a t i n g  o l d  o i l  wells for such uses .  An SSDP was done f o r  t h e  town of Baker 

i n  Fallon County and an  abandoned w e l l  was e v e n t u a l l y  acquired by t h e  town of Baker 

i n  an a t t e m p t  t o  make use of t h i s  p o t e n t i a l l y  l a r g e  resource.  

t h a t  s t u d y  are  included in r e f e r e n c e  P6. 

The p a r t i c u l a r s  of 

TbsK 2. PROVIDE SIX TO TKN SITE SPECIFIC DBVELOPKRNT P W S  (SSDP) 

The r e s e a r c h  t h a t  v e n t  i n t o  t h e  ADPs was u s e f u l  in c o l l e c t i n g  i n f o r m a t i o n  on t h e  

s p r i n g s  and i n  becoming acquainted v i t h  t h e  s t a t e  economic base.  

m a t c h  g e o t h e r m a l  r e s o u r c e s  t o  l o a d ,  or a generic i n d u s t r y  vith a h o t  s p r i n g ,  was t o o  

broad a t r ea tmen t  r e a l l y  t o  be u s e f u l .  

c o n c e n t r a t e  on t h e  s p e c i f i c  s i tes  t o  a g r e a t e r  degree,  t a k i n g  t h e  g e n e r a l  approach 

of p r o v i d i n g  r e source  owners v i t h  t e c h n i c a l  a s s i s t a n c e ,  i n fo rma t ion ,  and economioc 

ana lyses .  Contact w i th  t h e  n a t i o n a l  e f f o r t ,  v i t h  t h e  Geothermal Resources Counci l ,  

and ser ies  of l o c a l  p r e s e n t a t i o n s  gave t h e  geothermal team a broad p e r s p e c t i v e  on 

t h e  problems faced by owners and vould-be u s e r s ,  and i t  was p o s s i b l e  t o  avoid many 

problems and t o  so lve  o t h e r s .  

B u t  a t t e m p t i n g  t o  

The geothermal team t h e r e f o r e  decided t o  

- 5 -  



* S i t e  S p e c i f i c  Development P l a n s  (SSDPs) comprised t h e  major vo rk  r e p o r t e d  in 

r e f e r e n c e s  3 through 6.  Some s i t e s  r e c e i v e d  a t t e n t i o n  more t h a n  once because of 

s h i f t i n g  o r  continued i n t e r e s t .  

c i rcumscribed by v a r i a b l e s  of t empera tu re ,  f l ow,  l o c a t i o n ,  and a v a i l a b l e  uses,  t h e  

Because Montana's r e sources  are rather t i g h t l y  

l e v e l  of d e t a i l  devoted t o  a given s tudy  was q u i t e  easy t o  determine. 

A l i s t  of major SSDP6 f o l l o w s ,  v i t b  a b r i e f  synops i s  of each. In some c a s e s  a 

g iven  SSDP developed in s e v e r a l  s t a g e s ,  r e f l e c t i n g  l o c a l  i n t e re s t ,  new i d e a s ,  o r  t h e  

i n f e a s i b i l i t y  of o r i g i n a l  p l ans .  These developments bea r  upon d e l i v e r a b l e 8  l i s t e d  

as HOD 4-2 and 4-3, i n  t h e  DOE c o n t r a c t ,  which c a l l  f o r  updated and expanded 

in fo rma t ion  on previously s t u d i e d  s i tes .  They are so noted i n  t h e  synopsis .  

1. Baker, MT 

The geothermal team was i n s t r u m e n t a l  i n  ana lyz ing  t h e  geothermal p o t e n t i a l  of 

t h i s  s i t e ,  which i s  surrounded by o i l  wells t app ing  Madison Formation s t r a t a  w i t h  

bottom h o l e  temperatures  commonly i n  excess  of 150 degree6 F ( r e f e r e n c e  8 4 ) .  

e x h a u s t i v e  a n a l y s i s  was made i n  con junc t ion  w i t h  t h e  New Kexico Energy I n s t i t u t e  t o  

give 80- i n d i c a t i o n  of what w o u l d  be neceesary to make a d i s t r i c t  h e a t i n g  project 

economic. The geothermal team a i d e d  in o b t a i n i n g  a DOE grant t o  conduct an 

e n g i n e e r i n g  f e a s i b i l i t y  s tudy  similar t o  t h a t  of Lemmon, SD. 

e f f o r t s ,  and those of a l o c a l  o i l  company o f f i c i a l ,  t h e  tovn w a s  deeded a w e l l  by 

S h e l l  O i l .  

(Reference 86; MOD 004 Update). 

making u s e  of t h e  resource f o r  greenhouse h e a t i n g ,  but  no f u r t h e r  a c t i o n  has  been 

taken.  

An 

As a r e s u l t  of t h e s e  

The we l l  vas opened and t e s t e d ,  b u t  y i e l d e d  a d i s a p p o i n t i n g  60 gpm. 

S e v e r a l  i n d i v i d u a l s  i n  Baker have s i n c e  cons ide red  

- 6 -  



.’ 2. Boulder,  KT. 

High f low r a t e ,  c l e a n  w a t e r ,  and r easonab le  p rox imi ty  t o  t h e  town of Boulder 

gave s e v e r a l  people t h e  idea  of p ip ing  water  from Boulder Hot S p r i n g s  t o  an end u s e r  

w i t h i n  t h e  town of Boulder. The geothermal team c o n t a c t e d  EGdG Idaho f o r  t e c h n i c a l  

a s s i s t a n c e  on t h e  f e a s i b i l i t y  of aquacu l tu re ,  bee r  brewing, d i s t r i c t  h e a t i n g ,  and 

space h e a t i n g  p o t e n t i a l s  on s i t e .  In con junc t ion  v i t h  t h e  s t a t e  renewable energy 

program t h e  geothermal team arranged f o r  money t o  d r i l l  a tes t  w e l l  nea r  t h e  s p r i n g  

si te.  The Resource Assessment Team was a c t i v e  i n  s e l e c t i n g  a promising l o c a t i o n ,  

which w a s  n o t ,  as i t  tu rned  o u t ,  on Boulder Hot S p r i n g s  land. The s p r i n g  owner then  

v i g o r o u s l y  o b j e c t e d  t o  any d r i l l i n g  i n  t h e  area, and t h e  p l a n s  were scrapped. t h e  

money was l a t e r  p u t  i n t o  w e l l  c a s i n g  f o r  Ennis Hot S p r i n g s  n e a r  Ennis. ( r e f e r e n c e  

$4). S i n c e  t h a t  t i m e  t h e  owners have put  t h e i r  e f f o r t s  i n t o  r e s t o r i n g  t h e  ag ing  

r e e o r t  and have considered a condominium development, b u t  n o t h i n g  has  gone beyond 

t h e  planning s t age .  

3. Avon, UT. 

Technical  assistance given t o  t h i s  r u r a l ,  lov t empera tu re  site cons i s t ed  of 

des ign ing  and c o n s t r u c t i n g  a w e i r  t o  measure flov, a i d i n g  in greenhouse des ign ,  and 

a d v i s i n g  on g r a n t  w r i t i n g  t o  t h e  s t a t e  renewable energy program ( r e f e r e n c e  14). 

g r a n t  r ece ived  funding and t h e  s i x t e e n  by f i f t y  f o o t  greenhouse us ing  e i g h t y  degree 

water  f o r  h e a t i n g  i s  i n  i t s  second season. 

degree P. below ze ro  t h e  geothermal sys t em k e p t  i n t e r i o r  t empera tu res  above f i f t y  

degrees .  

and have g iven  s e v e r a l  p r e s e n t a t i o n s  on t h e  s t y l e  o f  c o n e t r u c t i o n  and uses  of 

geothermal energy f o r  greenhouse hea t ing .  

The 

During an extended per iod of twenty 

The owners have been a b l e  t o  s e l l  a l l  of t h e  produce from t h e  greenhouse,  

An e x c e l l e n t  s l i d e  show was produced t h a t  



- has  been used i n  s e v e r a l  Department of Natural Resources and Conservation 

p r e s e n t t i o n s  s ince .  Numerous i n d i v i d u a l s  and groups have v i s i t e d  t h e  s i t e  (HOD 

004-1 and 2). 

and t e c h n i c a l  a s s i s t a n c e ,  no Time-Phased P r o j e c t  Plan was necessary.  

Since development was eas i ly  handled through t h e  s ta te  g r a n t  program 

4. White Sulphur Spr ings ,  KT. 

The s i t e  an e a r l y  s u c c e s s f u l  renewable energy program g r a n t ,  i n t e r e s t  has  always 

been high i n  geothermal energy i n  t h i s  small r anch ing  community. 

team has been a c t i v e  i n  p r o v i d i n g  t e c h n i c a l  a s s i s t a n c e  and planning for v a r i o u s  

op t ions .  

h e a t i n g  s y s t e m  f o r  s e v e r a l  b u i l d i n g s  i n  t h e  dovntown area vould be almost 

immediately c o s t  e f f e c t i v e  ( r e f e r e n c e  #4). 

l i k e l i h o o d  remains h igh  t h a t  u l t i m a t e l y  such  a s y s t e m  vi11 be b u i l t .  

The geothermal 

Work wi th  t h e  New Hexico Energy I n s t i t u t e  i n d i c a t e d  t h a t  a d i s t r i c t  

While n o t  y e t  c o n s t r u c t e d ,  t h e  

5 .  Camp Aqua Test  Well S i t e  

This  p r o j e c t  i l l u s t r a t e s  w e l l  t h e  c o o r d i n a t i o n  of s e v e r a l  programs wi th  p r i v a t e  

sectio involvement. A private engineering f i r m  in Kalispell proposed to the state 

renewable energy program t o  d r i l l  a product ion w e l l  t o  p rov ide  about h a l f  of t h e  

energy r e q u i r e d  t o  p rocess  g r a i n  t o  e thano l .  

r e s o u r c e ,  t h e  geothermal team recommended t h a t  a tes t  w e l l  be  d r i l l e d  on s i t e  t o  

confirm it be fo re  going ahead w i t h  g r a n t  funding. 

oversaw t h e  d r i l l i n g ,  v h i c h  r e s u l t e d  i n  a f o u r  i n c h  a r t e s i a n  geothermal v e l 1  a t  one 

hundred t e n  deg rees  ( r e f e r e n c e  P5). Subsequently t h e  e n g i n e e r i n g  f i r m  rece ived  

$100,000 through t h e  s t a t e  renewable g r a n t  program t o  d r i l l  a product ion w e l l ,  v h i c h  

vas s u c c e s s f u l l y  completed. 

i n t o  

Due t o  t h e  u n c e r t a i n t y  of t h e  

The Resource Assessment Team 

About t h i s  t i m e  changes i n  t h e  economy were c a l l i n g  
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. q u e s t i o n  t h e  o v e r a l l  p r o f i t a b i l i t y  of e t h a n o l  product ion,  and f u r t h e r  f i n a n c i a l  

Support  f o r  t h e  f a c i l i t y ,  wh i l e  no t  withdrawn, s u f f e r e d  some se tbacks .  Cur ren t ly  

t h e  ovner i s  s t i l l  vork ing  on a f i n a n c e  package t o  make c o n s t r u c t i o n  poss ib l e .  

6.  Bozeman Hot Spr ings  

Bozeman Hot Spr ings  vas  an  e a r l y  s tudy  p r o j e c t  f o r  t h e  geothermal team, and i t s  

owner vas an e a r l y  r e c i p i e n t  of  g r a n t  money through t h e  renevable  energy program 

(1978). 

s u c c e s s f u l l y  d r i l l e d  a product ion  w e l l  t h a t  f l oved  a t  1000 gpm and 120 degrees  F. 

P r i o r  t o  t h i s  t h e  geothermal team had done cons iderably  work in a s s e s s i n g  t h e  

r e source ,  c a l c u a l t i n g  h e a t  f l ows ,  and o f f e r i n g  a l t e r n a t i v e s  f o r  end use. 

new w e l l  vas i n  p l ace ,  t e c h n i c a l  a s s i s t a n c e  vas performed i n  con junc t ion  v i t h  t h e  

Nev Mexico Energy I n s t i t u t e  t o  determine t h e  o v e r a l l  f e a s i b i l i t y  of end use8  

inc lud ing  space  hea t ing  f o r  housing t r a c t s  in t h e  a r e a ,  aquacu l tu re ,  and greenhOU6eS 

( r e f e r e n c e  # 5 ) .  

In 1980, u s ing  money s t i l l  remaining from t h e  s t a t e  g r a n t ,  t h e  ovner  

A f t e r  t h e  

A t  t h e  t i m e  of t h i s  f i n a l  r e p o r t ,  no f u r t h e r  development has  taken  p l a c e  a t  t h i s  

Bozeman Hot Springs. Costs  a s s o c i a t e d  v i t h  t h e  energy p o t e n t i a l  of t h e  water from 

t h e  s p r i n g  ha6 never  been s u f f i c i e n t l y  d e l i n e a t e d  f o r  t h e  ovner t o  e n t e r  into 

agreements f o r  i t s  use,  and a s lump i n  b u i l d i n g  s h o r t l y  a f t e r  t h e  nev v e l l  w a s  

completed has  de layed  t h e  p r o j e c t e d  g rov th  rate. Greenhouses, long expec ted  t o  be a 

popular  use f o r  l o v  temperature r e s o u r c e s  l i k e  t h i s  one,  have f a i l e d  t o  m a t e r i a l i z e ,  

i n  l a r g e  p a r t  due t o  t h e  cont inued  low c o s t  of import ing e d i b l e s  from o t h e r  s t a t e s .  

Also ,  t h e  unresolved ques t ion  of t h e  va lue  of t h e  geothermal energy d i scourages  

development. Owners do no t  v a n t  t o  g i v e  t h e i r  r e source  avay any more than  u s e r s  

want t o  pay  f u l l  avoided c o s t  f o r  i t .  
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. - 7 .  S l e e p i n g  Buf fa lo  Reso r t ,  Saco 

T h i s  s i t e  has an a r t e s i a n  w e l l  long used f o r  h e a t i n g  a swimming pool  and sauna. 

The w a t e r  p r e s s u r e  i s  so high t h a t  t h e  w e l l  head pipe has t o  be t h r o t t l e d  back w i t h  

an  o r i f i c e  p l a t e  and e x t e r n a l l y  braced a t  a 90 degree bend t o  prevent  r e a c t i o n  

displacement .  The owner expressed i n t e r e s t  i n  i n s t a l l i n g  a low head hydro t u r b i n e  

t o  produce e l e c t r i c i t y  in p lace  of t h e  o r i f i c e  p l a t e .  The geothermal team l o c a t e d  

brand names of t u r b i n e s  and p r i c e  l i s t i n g s  f o r  t h e  owner and coord ina ted  t e c h n i c a l  

a s s i s t a n c e  w i t h  EGCG. 

s i t e  and provided a n a l y s e s  of p o t e n t i a l  head and methods necessary f o r  t e s t i n g  t h e  

o u t p u t .  

~ - -  - _ _  

The geothermal team and an engineer  from EGCG v i s i t e d  t h e  

To date  t h e  owner has not  undertaken f u r t h e r  t e s t i n g .  The c o s t  of t h e  hardware 

vas a s e r i o u s  concern t o  him, e s p e c i a l l y  wi th  t h e  low c o s t  of e l e c t r i c i t y  io t h e  

area of t h e  Saco w e l l .  The geothermal team had thought t h a t  t h i s  w e l l  might p rov ide  

a good t e s t  c a s e  f o r  a r t e s i a n  p r e s s u r e  and e l e c t r i c i t y  product ion,  a l though i t  i s  

h i g h e r  i n  p r e s s u r e  than most o t h e r  we l l s .  

TdSK 3. P B W O U  IHSTITUTIOKAL AHD BCOBOLIIC ASSESSklEHTS 

A 8  p a r t  of t h i s  Cooperative Agreement, t h e  geothermal t e a m  prepared t h e  "Montana 

Geothermal I n s t i t u t i o n a l  Handbook--A User's Guide of Agencies, Regulat ions,  Permits 

and Aids f o r  Geothermal Development" ( r e f e r e n c e  B S ) .  

document v a s  p r i n t e d  by DOE, and an  a d d i t i o n a l  300 cop ie s  were p r i n t e d  by DNRC. 

T h i s  document summarized a l l  t h e  l e g a l  and i n s t i t u t u i o n a l  r e d  t a p e  t h a t  a geothermal 

deve lope r  must understand be fo re  he can  develop a geothermal r e source ,  and proved t o  

F i v e  hundred c o p i e s  of t h i s  
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- be one of t h e  moet u s e f u l  t o o l e  developed under t h i s  agreement. Every geothermal  

r e s o u r c e  owner i n  Montana r ece ived  a copy of t h e  Handbook, and much s t a f f  t i m e  w a s  

saved by baving t h e  document a t  hand t o  ansver  r e g u l a t o r y  ques t ions .  

u s e f u l  was a quick r e f e r e n c e  l i s t  of a l l  pe rmi t s  r e q u i r e d  f o r  any type of geothermal 

P a r t i c u l a r l y  
. .  

development w i t h i n  t h e  s t a t e  of Montana. This  l i s t  provided r a p i d  ansve r s  t o  

deve lope r s '  q u e s t i o n s  on t h e  l e g a l  h u r d l e s  t h a t  m u s t  be  c l e a r e d  b e f o r e  a p r o j e c t  

could be s t a r t e d  i n  Montana. 

Other i n s t i t u t i o n a l  and economic work was accomplished wi th  t h e  h e l p  of t h e  New 

Mexico Energy I n s t i t u t e  (NHEI). Under NHEI's d i r e c t i o n ,  r e s o u r c e  d a t a  on a l l  s i t e s  

in Montana vere ga the red ,  and s e n s i t i v i t y  a n a l y s e s  vere run on t h e  most promising 

s i t e  t o  determine what f a c t o r s  are most l i k e l y  t o  i n f l u e n c e  t h e  c o s t  of a g iven  

p r o j e c t .  For example, w e l l  depth vas found t o  be one of t h e  most c r i t i c a l  f a c t o r s  

i n  determining t h e  economics of a space h e a t i n g  p r o j e c t  i n  Baker, Montana. AKEI 

a l s o  d id  economic a n a l y s e s  on a h e a t  p m p  s y s t e m  a t  Ennis.  I n  a d d i t i o n ,  N H E I  

summarized a l l  s t a t e  d a t a  i n t o  two l a r g e  computerized documents, and  provided 

Montana v i t h  a copy of t h i s  information.  

TASK 4. CONDUCT AR OUTBEACH PROGRAM 

The ou t r each  program and t e c h n i c a l  a s s i s t a n c e  provided t o  Montana's geothermal  

r e s o u r c e  owners proved t o  be t h e  most b e n e f i c i a l  a s p e c t  of t h e  e n t i r e  geothermal 

p r o j e c t .  S i t e  s p e c i f i c  development p l ans ,  economic a n a l y s e s ,  and o t h e r  paper 

s t u d i e s  were u s e f u l ,  but  f o r  t h e  average p r i v a t e  geothermal r e s o u r c e  owner i n  

Hontana, having a s t a f f  engineer  provide in fo rma t ion  on geothermal p ip ing  m a t e r i a l  

o r  what s i z e  h e a t  exchanger t o  use vas much more r e l e v a n t .  
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_ _  

Over e i g h t  percent  of Montana's geothermal re8ource8 were p e r s o n a l l y  v i s i t e d  by 

a geothermal  team member d u r i n g  t h e  p r o j e c t .  Spending an a f t e rnoon  v i t h  a 

geothermal resource ovner,  l i s t e n i n g  t o  h i s  problems, and then  f i n d i n g  s o l u t i o n s  t o  

h i s  i n d i v i d u a l  problem proved - t o  be t h e  -mst - f r u i t f u l  p a r t  of t h i s  program. As t h e  

c o n t r a c t  developed, t h e  geothermal team began spending more and more time on 

prov id ing  i n d i v i d u a l  t e c h n i c a l  a s s i s t a n c e  t o  geotbermal r e s o u r c e  owners, and less  

t i m e  on o v e r a l l  geothermal and area development p l ans .  

Techn ica l  a s s i s t a n c e  and ou t r each  took many forms. Ansvering q u e s t i o n s  on t h e  

phone took up much of our  t i m e ,  w i t h  many q u e s t i o n s  b e i n g  answered qu ick ly ,  b u t  some 

r e q u i r i n g  a l a r g e  amount of r e s e a r c h  t o  answer. Kany of  t h e  c o n t r a c t s  and r e sponses  

are l i s t e d  i n  the  semi-annual r e p o r t s  developed throughout  t h i s  p r o j e c t .  

Another major ou t r each  mechanism c o n s i s t e d  of t v o  geothermal energy confe rences ,  

one h e l d  in 1980 and one in 1982. 

geothermal r e source  ovners i n  Montana, and proved t o  be e f f e c t i v e  forums f o r  

exchanging information about t h e  use of geothermal energy i n  Montana. 

Both confe rences  were h e a v i l y  a t t e n d e d  by p r i v a t e  

TASK 5 .  PREPARE A SXATE GEOTEEUSAL PLBB 

Under t h e  o r i g i n a l  Cooperat ive Agreement, DNBC ag reed  t o  develop a "geothermal 

plan" v h i c h  was t o  be a b l u e p r i n t  f o r  geothermal d e v e l o p m e n t  f o r  t h e  s t a t e  of 

Montana. 

commercial izat ion of geothermal i n  Montana, and f o c u s  on l e g i s l a t i v e  and o t h e r  

i n s t i t u t i o n a l  problems t h a t  might be overcome by l e g i s l a t i v e  a c t i o n .  

Th i s  plan vas t o  have provided a framework and d i r e c t i o n  f o r  t h e  
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No o v e r a l l  

p rog res sed ,  i t  

"b luepr in t "  vas developed under t h i s  c o n t r a c t .  

became i n c r e a s i n g l y  obvious t h a t  each  geothermal r e s o u r c e  had unique 

As t h e  c o n t r a c t  

development problems, and few of t h e s e  problems were r e l a t e d  t o  i n s t i t u t i o n a l  

- b a r r i e r s  on - the  p a r t  of t h e  s t a t e .  

owned, which lessened t h e  r e g u l a t o r y  r e d  t a p e  o f t e n  experienced by s t a t e  and 

f e d e r a l l y  owned geothermal r e s o u r c e s .  

p l an ,  t h e  Montana geothermal team ended up c o n c e n t r a t i n g  on prov id ing  t e c h n i c a l  

a s s i s t a n c e  t o  i n d i v i d u a l  geothermal r e s o u r c e  owners. Th i s  proved t o  be t h e  most 

e f f e c t i v e  mechanism f o r  promoting t h e  development of geothermal r e s o u r c e s  i n  t h e  

State.  

KOntana'6 resource6 are p r i m a r i l y  p r i v a t e l y  

I n s t e a d  of producing a n  o v e r a l l  geothermal  

CONCLUS IO138 

Hontana has r ece ived  many b e n e f i t s  from t h i s  Cooperat ive Agreement. Be fo re  t h i s  

p r o j e c t  was i n i t i a t e d ,  t h e  s t a t e  of Montana had no c e n t r a l i z e d  source  of i n fo rma t ion  

on t h e  development of geothermal energy. 

of t h e  e x t e n t  of t h e  geothermal r e s o u r c e  i n  Montana, o r  t h e  c u r r e n t  o r  p o t e n t i a l  

In f a c t ,  t h e r e  vas no c l e a r  unde r s t and ing  

uses  of geothermal  i n  t h e  s t a t e .  

and p o t e n t i a l  of geothermal energy i n  Montana h a s  been r e a l i z e d .  

a c e n t r a l i z e d  source  of i n fo rma t ion  on t h e  uses  of geothermal ,  i n f o r m a t i o n  on t h e  

c u r r e n t  u s e s  and owners of Montana's geothermal re6ource6,  and access t o  r e g i o n a l  

and n a t i o n a l  e x p e r t s  i n  geothermal r e s o u r c e  development and eng inee r ing .  

of c o n t a c t s  were made wi th  geothermal r e s o u r c e  owners, t h e  p r e s s ,  and t h e  g e n e r a l  

pub l i c .  

developed were i t  not  f o r  t h s  a s s i s t a n c e  of t h e  geothermal program. 

p r o j e c t  succeeded i n  promoting and a s s i s t i n g  geothermal development i n  t h e  s t a t e  of 

Montana. 

Through t h i s  c o n t r a c t ,  t h e  awareness of t h e  v a l u e  

Montana developed 

Hundreds 

S e v e r a l  geothermal developments vere completed t h a t  may never  have been 

In summary, t h e  
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