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A B S T R A C T  

T h e  G e o t h e r m a l  R e s o u r c e  Areas D a t a b a s e  ( G R A D )  a n d  a s s o c i a t e d  
d a t a  s y s t e m  p r o v i d e  b r o a d  c o v e r a g e  of i n f o r m a t i o n  o n  t h e  
d e v e l o p m e n t  of  g e o t h e r m a l  r e s o u r c e s  i n  t h e  U n i t e d  S t a t e s .  
E s t a b l i s h e d  f o r  t h e  D O E  D i v i s i o n  o f  G e o t h e r m a l  E n e r g y ,  t h e  
s y s t e m  i s  d e s i g n e d  t o  s e r v e  t h e  i n f o r m a t i o n  r e q u i r e m e n t s  o f  
t h e  N a t i o n a l  P r o g r e s s  M o n i t o r i n g  S y s t e m .  G R A D  s h o u l d  a l s o  
b e  o f  i n t e r e s t  t o  o t h e r  g o v e r n m e n t  a g e n c i e s - a t  t h e  f e d e r a l ,  
s t a t e  a n d  l o c a l  l e v e l ;  t o  u n i v e r s i t i e s ;  a n d  t o  p r i v a t e  
o r g a n i z a t i o n s  i n  t h e  g e o t h e r m a l  i n d u s t r y .  

I 

G R A D  c o v e r s  d e v e l o p m e n t  f r o m  t h e  i n i t i a l  e x p l o r a t o r y  p h a s e  
t h r o u g h  p l a n t  c o n s t r u c t i o n  a n d  o p e r a t i o n .  E m p h a s i s  i s  o n  
a c t u a l  f a c t s  o r  e v e n t s  r a t h e r  t h a n  p r o j e c t i o n s  a n d  s c e n a r -  
ios. T h e  s e l e c t i o n  a n d  o r g a n i z a t i o n  of d a t a  a r e  b a s e d  o n  a 
m o d e l  of g e o t h e r m a l  d e v e l o p m e n t  p r e p a r e d  b y  t h e  MITRE C o r p .  
S u b j e c t s  i n  G R A D  i n c l u d e :  n a m e s  a n d  a d d r e s s e s ,  l e a s e s ,  a r e a  
d e s c r i p t i o n s ,  g e o t h e r m a l  w e l l s ,  p o w e r  p l a n t s l  d i r e c t  u s e  
f a c i l i t i e s ,  a n d  e n v i r o n m e n t a l  a n d  r e g u l a t o r y  a s p e c t s  o f  
d e v e l o p m e n t .  Data c o l l e c t e d  i n  t h e  v a r i o u s  s u b j e c t  a r e a s  
a r e  c r i t i c a l l y  e v a l u a t e d ,  a n d  t h e n  e n t e r e d  i n t o  a n  o n - l i n e  
i n t e r a c t i v e  c o m p u t e r  s y s t e m .  T h e  s y s t e m  i s  p u b l i c a l l y  
a v a i l a b l e  f o r  r e t r i e v a l  a n d  u s e .  

T h i s  r e p o r t  ,descr ibes  t h e  b a c k g r o u n d  o f  t h e  p r o j e c t ,  c o n c e p -  
t u a l  d e v e l o p m e n t ,  s o f t w a r e  d e v e l o p m e n t ,  a n d  d a t a  c o l l e c t i o n .  
A p p e n d i c e s  d e s c r i b e  t h e  s t r u c t u r e  o f  t h e  d a t a b a s e  i n  d e t a i l .  
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- 1 .  INTRODUCTION 

How many megawatts of electric power are currently 
available from geothermal sources in California? 

How many federal acres are under lease at the East Mesa 
geothermal field? 

Who drilled well "B-R UNIT 1 "  at the Geysers? 

How much land do different companies have under lease 
at the various geothermal areas in California? 

What recent geothermal drilling activities have taken 
place in Southern California? 

What is the 'status of geothermal development for elec- 
tric power production i n  Utah? Direct use facilities? 

Which counties in the United States have the greatest 
direct heat applications of geothermal en'ergy? 

What is the average permit processing time for permits 
granted by specific federal, state, or local government 
agencies? 

T h e  National Geothermal Information Resource project at the 
Lawrence Berkeley Laboratory is developing a Geothermal 
Resource Areas Database, called GRAD, designed to answer 
t h e s e  and  s i m i l a r  q u e s t i o n s .  T h i s  d a t a b a s e  c o n t a i n s  e x t e n -  
sive information on geothermal energy resources for selected 
areas, covering development from initial exploratory surveys 
to plant construction and operation. The database is avail- 
able for on-line interactive query by anyone with access to 
the computer, a computer terminal with an acoustic coupler, 
and a telephone. 

T h e  database presently contains information about past and 
current events. Speculations about future activities are 
not part of the effort at this time. Subjects covered 
include permitting, leasing, exploration, drilling, reser- 
voir characteristics, and plant design, construction and 
operation. Detailed information is aggregated in various 
ways to provide summaries at several levels of detail. 
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G R A D  h a s  b e e n  d e s i g n e d  t o  s e r v e  a d i v e r s e  c o m m u n i t y  o f  u s e r s  
who s h a r e  w i t h ' t h e  D e p a r t m e n t  o f  E n e r g y  ( D O E )  a n  i n t e r e s t  i n  
f u r t h e r i n g  t h e  u s e  o f  g e o t h e r m a l  e n e r g y .  T h e  D i v i s i o n  o f  
G e o t h e r m a l  E n e r g y  ( t h e  D e p a r t m e n t  o f  E n e r g y  p r o g r a m  o f f i c e  
t h a t  s u p p o r t s  t h e  s y s t e m )  r e q u i r e s  i n f o r m a t i o n  o n  t h e  s t a t u s  
a n d  c u r r e n t  r a t e  o f  p r o g r e s s  o f  t h e  d e v e l o p m e n t  o f  g e o t h e r -  
mal e n e r g y .  A c o m p a n y  i n t e r e s t e d  i n  g e o t h e r m a l  d e v e l o p m e n t  
may w i s h  t o  know who d r i l l s  w e l l s  o r  h o l d s  l e a s e s .  A g e o s -  
c i e n t i s t  may n e e d  t o  know a v e r a g e  t e m p e r a t u r e s  o f  p a r t i c u l a r  
w e l l s .  A f i n a n c i e r  may r e q u i r e  a p r o f i l e  o f  a g e o t h e r m a l  
f i e - l d ,  b e f o r e  l e n d i n g  m o n e y  f o r  d e v e l o p m e n t .  A s t a t e  o r  
l o c a l  g o v e r n m e n t  a g e n c y  may  d e s i r e  i n f o r m a t i o n  on  g e o t h e r m a l  
a c t i v i t i e s  i n  t h e i r  a r e a ,  o r  t o  c o m p a r e  a c t i v i t i e s  i n  a n  
a r e a  o f  i n t e r e s t  t o  t h e m  w i t h  s o m e  o t h e r  a r e a .  

I n f o r m a t i o n  f o r  t h e  d a t a b a s e  is  c o l l e c t e d  f r o m  a v a r i e t y  o f  
s o u r c e s ,  a n d  i s  c r i t i c a l l y  e v a l u a t e d  ( b y  o u r s e l v e s  o r  o t h -  
e r s )  b e f o r e  b e i n g  e n t e r e d  i n t o  t h e  d a t ' a b a s e .  W e  a r e  t h e r e -  
f o r e  v e r y  i n t e r e s t e d  i n  s p e c i f i c  i n f o r m a t i o n  a b o u t  g e o t h e r -  
mal d e v e l o p m e n t ,  a n d  r e q u e s t  r e a d e r s  t o  c o o p e r a t e  b y  
providing u s  with important and timely d a t a  for use in t h e  
d a t a  b a s e .  

T h e  d a t a b a s e  is  a n  e v o l v i n g  s y s t e m ,  a n d  w i l l  b e  m o d i f i e d  
o v e r  t i m e  t o  s u i t  t h e  n e e d s  o f  t h e  u s e r s .  W e  w e l c o m e  sug- 
g e s t i o n s  f o r  i m p r o v e m e n t :  w h a t  a d d i t i o n a l  s u b j e c t  a r e a s  
s h o u l d  b e  c o v e r e d  i n  t h e  f u t u r e ,  a n d  w h a t  d , a t a  s h o u l d  b e  
a d d e d  t o  e x i s t i n g  a r e a s ?  S u c h  m o d i f i c a t i o n s  w i l l  b e  
d e s c r i b e d  i n  f u t u r e  r e v i s i o n s  o f  t h i s  r e p o r t .  

, 
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G E O T H E R M A L  R E S O U R C E  A R E A S  D A T A B A S E  P a g e  3 

DEVELOPMENT e G E O T H E R M A L  FIELD \ 

T h e  c o n c e p t  f o r  G R A D  was d e v e l o p e d  i n  r e s p o n s e  t o  t h e  n e e d  
f o r  t h e  c o l l e c t i o n  o f  a r e a - s p e c i f i c  d a t a  t o  m o n i t o r  t h e  
t r e n d s  a n d  p r o g r e s s  o f  g e o t h e r m a l  r e s o u r c e  d e v e l o p m e n t .  L B L  
was a s k e d  t o  p r o v i d e  a s s i s t a n c e  i n  t h e  o r g a n i z a t i o n  a n d  
a c q u i s i t i o n  o f  t h e  d a t a .  B e c a u s e  o f  t h e  l a r g e  a m o u n t  o f  
d a t a  t o  b e  c o l l e c t e d ,  w e  d e c i d e d  t o  u t i l i z e  a d a t a b a s e  man- 
a g e m e n t  s y s t e m  t o  i n c r e a s e  t h e  e f f i c i e n c y  o f  r e t r i e v a l  a n d  
a g g r e g a t i o n  of t h e  d a t a .  

T h e  a r e a s  f o r  d a t a  a c q u i s i t i o n  were o r g a n i z e d  i n t o  t h r e e  
m a j o r  s t a g e s  o f  g e o t h e r m a l  r e s o u r c e  d e v e l o p m e n t :  Pre-Lease,  
Lease a n d  P o s t - L e a s e .  W i t h i n  e a c h  o f  t h e s e  t h r e e  s t a g e s ,  
d i s c r e t e  a c t i v i t i e s  were i d e n t i f i e d  f o r  d a t a  c o l l e c t i o n .  
Mi t re  f l o w c h a r t s  1 1 1  were f o l l o w e d  f o r  t h e  d e v e l o p m e n t  p r o c -  
ess o n  F e d e r a l  l a n d s .  H o w e v e r ,  t h e  o r g a n i z a t i o n  o f  t h e  
d a t a b a s e  c o v e r a g e  was e n l a r g e d  t o  a c c o m m o d a t e  a c t i v i t i e s  f o r  
d e v e l o p m e n t  o n  s t a t e ,  p r i v a t e ,  a n d  I n d i a n  l a n d s .  T h e  Mitre  
f l o w c h a r t s  were d e s i g n e d  p r i m a r i l y  f o r  d e v e l o p m e n t  o f  g e o t h -  
ermal r e s o u r c e s  l e a d i n g  t o  e l e c t r i c  p o w e r  g e n e r a t i o n ;  w e  
w i l l  e x t e n d  t h e s e  t o  a c c o m m o d a t e  p r o g r e s s  i n  t h e  d e v e l o p m e n t  
o f  r e s o u r c e s  f o r  d i r e c t  u s e .  

I n  t h e  r e m a i n d e r  o f  t h i s  s e c t i o n ,  w e  p r e s e n t  t h e  a c t i v i t i e s  
t h a t  o c c u r  i n  ' g e o t h e r m a l  d e v e l o p m e n t ,  a s  g i v e n  b y  Mit re ,  i n  
r o u g h l y  s e q u e n t i a l  d e v e l o p m e n t a l  o r d e r .  T h e  f o l l o w i n g  
a b b r e v i a t i o n s  a r e  u s e d :  

A P D  - A p p l i c a t i o n  f o r  Permit t o  D r i l l  
E A  - E n v i r o n m e n t a l  A n a l y s i s  
E A R  - E n v i r o n m e n t a l  A n a l y s i s  R e c o r d  
K G R A  - Known G e o t h e r m a l  R e s o u r c e  Area 
N O 1  - N o t i c e  o f ,  I n t e n t  
P O 0  - P l a n  o f  O p e r a t i o n  

Pre-Lease A c t i v i t i e s  i n c l u d e :  
F i l e  NO1 f o r  Pre-Lease E 
P r o c e s s  NO1 f o r  Pre-Leas 
A p p r o v e  N O 1  f o r  Pre-Leas 
C o n d u c t  Pre-Lease E x p l o r  

L e a s i n g  A c t i v i t i e s  i n c l u d e :  
D e s i g n a t e  K G R A  
R e c e i v e  a n d  P r o c e s s  Lease A p p l i c a t i o n s  
P r e p a r e  E A R  a n d  O b t a i n  C o n c u r r e n c e  o n  Lease S t i p u l a t i o n s  
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Establish Parcels, Leasing Units, Rents/Royalties 
Publish Lease Sale Notice 
Conduct Pre-Sale Economic and Resource Evaluation and 

Recommend Bonus Bids 
Conduct Lease Sale 
Announce Post-Sale Review of Bids 
Clear KGRA Clearlist 
Issue Lease 

Post-Lease Activities include: 

ers; Unitize 
Negotiate Land Position with respect to other Leasehold- 

File NO1 for Post-Lease Exploration 
Process, Approve NO1 for Post-Lease Exploration 
Make Decision for Exploratory Drilling 
File First PO0 for Drilling 
File First Deep Well APD 
Prepare EA for First Drilling PO0 
Approve First Drilling PO0 

Conduct Exploratory Drilling and Reservoir Evaluation 
File and Approve Additional POO's & APD's; Prepare EA's 
Revise and Update Reservoir Evaluation 
Conduct Feasibility Study 
Conduct Financial Negotiations 
Announce Final Decision for Plant Development 
File POO's for Development and Injection 
Prepare EA's for Development and Injection POO's 
Approve Development and Injection POO's 
Select Plant Site 
Collect Environmental Database 
Prepare and File PO0 for Production 
Prepare EA for Production PO0 
Approve PO0 for Production 
Develop Preliminary Plant Design 
Approve Final Plant Design 
A p p l y  for Plant Siting License 
Conduct'Technical Examination and Prepare Environmental 

Documents for Siting License and Plan of Utiliza- 
tion 

. Approve First APD and Issue Permit 

Issue Siting License 
File Plan of Utilization 
Approve Plan of Utilization 
A p p l y  for Other Federal and State Permits 
Process and Issue Other Federal and State Permits 
Develop Field-Wide Drilling and Piping 
Construct'Plant and Install Transmission Lines 
Start up Plant 
Shakedown Plant 
Operate Plant 
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.o- - 3.  C O N C E P T U A L I Z A T I O N  m T H E  D A T A  S Y S T E M  

T h e  a n a l y s i s  d e s c r i b e d  i n  S e c t i o n  2 l e d  u s  t o  b e l i e v e  t h a t  
m a n y  t h o u s a n d s  o f  f a c t s  c o u l d  b e  c o l l e c t e d  t o  a s s i s t  i n  
a s s e s s i n g  a n d  m o n i t o r i n g  t h e  p r o g r e s s  o f  g e o t h e r m a l  d e v e l o p -  
m e n t .  T y p i c a l  f a c t s  a r e :  t h e  d e p t h  o f  w e l l  T H O R N E - 7  a t  t h e  
G e y s e r s ,  t h e  d a t e  o f  a p a r t i c u l a r  l e a s e  s a l e ,  t h e  n u m b e r  o f  
a p a r t i c u l a r  N O 1  p e r m i t  f o r  E a s t  Mesa, a n d  t h e  n a m e  o f  t h e  
c o m p a n y  o w n i n g  l e a s e  n u m b e r  CA 9 5 6 .  

S u c h  a l a r g e  c o l l e c t i o n  o f  f a c t s  r e q u i r e s  o r g a n i z a t i o n  t o  b e  
m a n a g e a b l e .  F i r s t ,  w e  a n a l y z e  t h e  c o l l e c t i o n  o f  f a c t s  t o  
o b t a i n  a c o l l e c t i o n  o f  d a t a  e l e m e n t s ,  o r  v a r i a b l e s .  N e x t ,  
d a t a  e l e m e n t s  a r e  a g g r e g a t e d  t o  f o r m  a h i e r a r c h y  o f  r e l a t e d  
e l e m e n t s .  T h i s  a g g r e g a t i o n  r e s u l t s  i n  a r a t h e r  a b s t r a c t  
d e s c r i p t i o n  o f  t h e  d a t a  n e e d e d  t o  d e s c r i b e  t h e  p r o g r e s s  o f  
g e o t h e r m a l  r e s o u r c e  d e v e l o p m e n t .  

O n c e  o r g a n i z e d ,  v a r i o u s  f a c t s  a r e  f i t  i n t o  t h e  s t r u c t u r e ,  t o  
b e c o m e  i n s t a n c e s  o f  d a t a  e l e m e n t s .  R e l a t e d  f a c t s  a r e  
g r o u p e d  t o g e t h e r  t o  b e c o m e  i n s t a n c e s  o f  t h e  a g g r e g a t e s ,  
r e s u l t i n g  i n  a d a t a b a s e  o f  f a c t s  o r g a n i z e d  s o  a s  t o  f a c i l i -  
t a t e  r e t r i e v a l ,  m a n i p u l a t i o n ,  r e p o r t i n g ,  a n d  u n d e r s t a n d i n g .  

T h e  m e t h o d  o f  a n a l y s i s  i s  d i s c u s s e d  i n  m o r e  d e t a i l  i n  t h e  
r e m a i n d e r  o f  t h i s  s e c t i o n .  T h e  r e s u l t s  a r e  s h o w n  i n  A p p e n -  
d i x  A .  

- 3 . 1 .  D A T A  E L E M E N T S  

E x a m i n a t i o n  o f  t h e  c o l l e c t i o n  o f  f a c t s  t h a t  d e s c r i b e  g e o t h -  
ermal  d e v e l o p m e n t  r e v e a l s  t h a t  t h e  c o l l e c t i o n  c a n  b e  d i v i d e d  
i n t o  c l a s s e s  s o  t h a t  t h e  f a c t s  i n , e a c h  c l a s s  a r e  o c c u r r e n c e s  
o f  a s i n g l e  c o n c e p t .  . F o r  e x a m p l e ,  a l l  l e a s e  n u m b e r s  a r e  
g r o u p e d  t o g e t h e r  i n  , o n e  c l a s s ' ,  . 11 w e l l  d e p t h s  i n  a n o t h e r ,  
a n d  a l l  p l a n t  names  i n  a t h i r d .  E a c h  s u c h  c l a s s  i s  g i v e n  a 
n a m e  ( l e a s e  n u m b e r r  w e l l  d e p t h ,  . p l a n t  n a m e l a  d e s c r i p t i v e  o f  
t h e  c l a s s .  T h e s e s c l a s s e s  a r e . t e r m e d  d a t a  e l e m e n t s ,  a n d  t h e  
p r o c e s s  o f  d e t e r m i n i n g  t h e m  i s  f u n d a m e n t a l  t o  t h e  s t r u c t u r -  
i n g  o f  t h e  d a t a b a s e .  
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T h e  p r o c e s s  r e q u i r e s  j u d g m e n t  a t  e a c h  s t e p .  S h o u l d  o n e  
g r o u p  a l l  p l a n t  n a m e s  t o g e t h e r ,  o r  s h o u l d  t h e  n a m e s  o f  e lec-  
t r i c  p o w e r  p l a n t s  f o r m  o n e  g r o u p ,  w h i l e  t h e  names o f  d i r e c t  
use f a c i l i t i e s  f o r m  a n o t h e r ?  T h e s e  d e c i s i o n s  m u s t  b e  m a d e  
c o n s i s t e n t l y  a c r o s s  t h e  c o l l e c t i o n  o f  f a c t s ,  a n d  t h e  r e s u l t  
d e t e r m i n e s  w h a t  k i n d s  o f  a g g r e g a t i o n s  a r e  p o s s i b l e .  We h a v e  
c u r r e n t l y  i d e n t i f i e d  o v e r  4 0 0  s u c h  d a t a  e l e m e n t s .  T h e  e x a c t  
n u m b e r  c a n  b e  e x p e c t e d  t o  f l u c t u a t e  a s  t h e  s y s t e m  e v o l v e s ,  
a n d  e x p e r i e n c e  w i t h  t h e  d a t a b a s e  e n a b l e s  u s  t o  i m p r o v e  o u r  
d e c i s i o n s .  

- 3 . 2 .  R E C O R D S  

Data e l e m e n t s  c a n  b e  a g g r e g a t e d  i n t o  r e c o r d s  w h i c h  d e s c r i b e  
t h e  v a r i o u s  e n t i t i e s  i n v o l v e d  i n  g e o t h e r m a l  d e v e l o p m e n t .  
S u c h  e n t i t i e s  a r e :  l e a s e s ,  w e l l s ,  p l a n t s ,  l a w s ,  l i t e r a t u r e  
r e f e r e n c e s D  a n d  s o  f o r t h .  A s  w i t h  t h e  p r o c e s s  of  i d e n t i f y -  
i n g  d a t a  e l e m e n t s ,  t h e  p r o c e s s  of i d e n t i f y i n g  r e c o r d s ,  a n d  
a s s i g n i n g  d a t a  e l e m e n t s  t o  r e c o r d s ,  is a ma t t e r  o f  j u d g m e n t .  
T h e  r e s u l t  d e t e r m i n e s ,  t o  a c o n s i d e r a b l e  e x t e n t ,  how t h e  
d a t a b a s e  c a n  b e  u s e d ,  a n d  e v e n  w h a t  q u e s t i o n s  a r e  m e a n i n g f u l  
t o  i t .  

We h a v e  i d e n t i f i e d  s e v e n t e e n  r e c o r d s  t h a t  d e s c r i b e  g e o t h e r -  
mal d e v e l o p m e n t .  T h e y  a r e :  

N A M E  A N D  A D D R E S S  
PERMIT 
LEASE 
A R E A  D E S C R I P T I O N  
G E O T H E R M A L  W E L L  
E X P L O R A T O R Y  SURVEY 
SHALLOW TEMPERATURE 

GRADIENT H O L E S  
R E S O U R C E  EVALUATION 

L A N D  A C Q U I S I T I O N  
UNITIZATION 
FEASIBILITY STUDY 
FINANCIAL NEGOTIATIONS 
PLANT 
E N V I R O N M E N T  
LAWS A N D  REGULATIONS 
N E W  T E C H N O L O G I E S  
REFERENCE 

T h e  N a m e - a n d  A d d r e s s  R e c o r d s  g i v e  s e l e c t e d  i d e n t i f y i n g  f a c t s  
a b o u t  o r g a n i z a t i o n s  a c t i v e  i n  g e o t h e r m a l  d e v e l o p m e n t .  An 
* * o r g a n i z a t i o n ' *  may b e  a g o v e r n m e n t a l  a g e n c y ,  a p r i v a t e  com- 
p a n y ,  o r  a n  i n d i v i d u a l .  T h e  r e c o r d  g i v e s  a d d r e s s e s  a n d  
p h o n e  n u m b e r s ,  a n  i n d i c a t i o n  o f  t h e  o r g a n i z a t i o n  s i z e D  a n d  
t h e  r o l e s  p l a y e d  b y  t h e  o r g a n i z a t i o n  ( s u c h  a s  l a n d  o w n e r r  
l e a s e  h o l d e r ,  o p e r a t o r ,  e t c . ) .  S p a c e  i s  p r o v i d e d  f o r  a 
b i b l i o g r a p h i c  r e f e r e n c e .  
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T h e  P e r m i t  R e c o r d s  d e s c r i b e  p e r m i t s :  N O I ' s ,  A P D ' s ,  P O O ' s ,  
S i t i n g  L i c e n s e s ,  B u i l d i n g  P e r m i t s ,  a n d  a n y  o t h e r  f e d e r a l ,  
s t a t e ,  o r  l o c a l  p e r m i t s  r e q u i r e d  f o r  g e o t h e r m a l  e x p l o r a t i o n  
a n d  d e v e l o p m e n t .  Data e l e m e n t s  i n c l u d e :  p e r m i t  n u m b e r  ( i f  
a n y )  a n d  t y p e ,  n a m e s  o f  a p p l i c a n t s  a n d  a p p r o v a l  a g e n c i e s ,  
a s s o c i a t e d  E A I E A R  n u m b e r s ,  r e l e v a n t  d a t e s ,  a d e s c r i p t i o n  o f  
t h e  a c t i v i t i e s  p e r m i t t e d ,  a n d  a r e f e r e n c e .  

T h e  Lease R e c o r d s  d e s c r i b e  l e a s e s ,  b e  t h e y  f e d e r a l ,  s t a t e ,  
l o c a l ,  I n d i a n ,  o r  p r i v a t e .  T h e  r e c o r d  g i v e s  t h e  l e a s e  num- 
b e r ,  l e a s e  h o l d e r  a n d  l a n d  o w n e r ,  l o c a t i o n  o f  t h e  l a n d ,  l a n d  
s i z e ,  r e l e v a n t  d a t e s  a n d  c o s t s ,  a n d  a r e f e r e n c e .  

T h e  Area D e s c r i p t i o n  R e c o r d s  g i v e  g e n e r a l  d e s c r i p t i v e  
i n f o r m a t i o n  a b o u t  t h e  a r e a .  Data e l e m e n t s  d e s c r i b e  t h e  
l o c a t i o n  o f  t h e  a r e a ,  s i z e  ( b y  t y p e  o f  l a n d  o w n e r ) ,  c l a s s i -  
f i c a t i o n ,  g e o g r a p h y ,  p h y s i c a l  a n d  l e g a l  a t t r i b u t e s ,  a n d  r e f -  
e r e n c e s .  

T h e  G e o t h e r m a l  Well R e c o r d s  d e s c r i b e  w e l l s ,  a n d  i n c l u d e  t h e  
w e l l  n a m e  a n d  l o c a t i o n ,  a s s o c i a t e d  p e r m i t  n u m b e r s ,  w e l l  
o w n e r ,  r e l e v a n t  d a t e s  a n d  c o s t s ,  s u m m a r y  o f  well  l o g s ,  p h y s -  
i c a l  a n d  c h e m i c a l  p r o p e r t i e s  o f  t h e  g e o t h e r m a l  f l u i d ,  a n d  
r e f e r e n c e s .  

T h e  E x p l o r a t o r y  S u r v e y  R e c o r d s  d e s c r i b e  i n i t i a l  s u r v e y s  o f  
t h e  a r e a s ,  i n c l u d i n g  s u r v e y  t y p e ,  o p e r a t o r ,  d a t e s  a n d  p e r m i t  
n u m b e r s ,  a s k e t c h  of t h e . r e s u l t s ,  a n d  a r e f e r e n c e .  

S h a l l o w  T e m p e r a t u r e  G r a d i e n t  H o l e  ( S T G H )  R e c o r d s  d e s c r i b e  
g r o u p s  o f  t e m p e r a t u r e  g r a d i e n t  h o l e s .  Data e l e m e n t s  
i n c l u d e :  o p e r a t o r  n a m e ,  a s s o c i a t e d  l e a s e  n u m b e r s ,  n u m b e r  o f  
h o l e s  d r i l l e d ,  a b r i e f  s u m m a r y  o f  r e s u l t s ,  a n d  a r e f e r e n c e .  

T h e  R e s o u r c e  E v a l u a t i o n  R e c o r d s  g i v e  t h e  r e s u l t s  o f  f o r m a l  
a r e a  e v a l u a t i o n s .  T h e  r e c o r d  g i v e s  e v a l u a t o r  name, d a t e ,  
v a l u e s  f o r  t y p i c a l  p a r a m e t e r s ' ,  a n d  a r e f e r e n c e .  

L a n d  A c q u i s i t i o n  R e c o r d s  d e s  r i b e  l e a s i n g  e v e n t s .  B o t h  n o n -  
c o m p e t i t i v e  a n d  c o m p e t i t i v e  a s i n g ,  c a n  b e  d e s c r i b e d .  Data 
e l e m e n t s  i n c l u d e :  n a m e s ,  d a t e s ,  l o c a t i o n s ,  b i d d i n g  d a t a ,  a n d  
r e f e r e n c e s .  

T h e  U n i t i z a t i o n <  Rec b e  u n i t i z a  n p r o c e s s e s I  a n d  
i n c l u d e :  names, a s s o  ease  n u m b e r s ,  d a t e s ,  s t a t u s  o f  
n e g o t i a t i o n s ,  a n d  a r e f e r e n  

T h e  F e a s i b i l i t y  S t u d y  R e c o r d s  d e s c r i b e  $ h e s e  s t u d i e s .  Data 
e l e m e n t s  g i v e  names,  d a t e s ,  p r e l i m i n a r y  p l a n t  d e s i g n  
d e t a i l s ,  a p r e l i m i n a r y  f i n a n c i a l  a n a l y s i s ,  a n d  a r e f e r e n c e .  

. I  

* 
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F i n a n c i a l  N e g o t i a t i o n  R e c o r d s  d e s c r i b e  s u c h  n e g o t i a t i o n s ,  
a n d  s p e c i f y  names ,  d a t e s ,  f i n a n c i n g  terms, a n d  a r e f e r e n c e .  

P l a n t  R e c o r d s  d e s c r i b e  e l e c t r i c  p o w e r  a n d  d i r e c t  u s e  p l a n t s .  
Data e l e m e n t s  g i v e  p l a n t  n a m e ,  t y p e  o f  u s e ,  r e l e v a n t  d a t e s ,  
g e o t h e r m a l  f l u i d  c h a r a c t e r i s t i c s ,  s i t e  s e l e c t i o n  d e t a i l s ,  
c o n s t r u c t i o n  a n d  o p e r a t i n g  c o s t s ,  s o m e  s t a r t u p  a n d  p r o d -  
u c t i o n  d e t a i l s ,  a n d  r e f e r e n c e s .  

E n v i r o n m e n t  R e c o r d s ,  L a w s  a n d  R e g u l a t i o n s  R e c o r d s ,  a n d  N e w  
T e c h n o l o g i e s  R e c o r d s  h a v e  n o t  y e t  b e e n  d e f i n e d ,  a n d  a r e  
t h e r e f o r e  n o t  i n c l u d e d  i n  t h e  a p p e n d i x .  

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

- 3.3.  STRUCTURES 

T h e r e  i s  a l e v e l  of a g g r e g a t i o n  t h a t  f a l l s  b e t w e e n  d a t a  e l e -  
m e n t s  a n d  r e c o r d s ,  c a l l e d  s t r u c t u r e .  Many l e v e l s  of s t r u c -  
t u r e  may  e x i s t  w i t h i n  a r e c o r d .  T h e i r  p u r p o s e  i s  t o  a l l o w  
e l e m e n t s  i n  a r e c o r d  t h a t  a r e  r e l a t e d  t o  b e  g r o u p e d  
t o g e t h e r .  F o r  e x a m p l e ,  a l l  o f  t h e  e l e m e n t s  t h a t  d e s c r i b e  
t h e  l o c a t i o n  o f  a w e l l  ( t o w n s h i p ,  r a n g e ,  s e c t i o n ,  e t c . )  c a n  
b e  g r o u p e d  t o g e t h e r  i n t o  a L O C A T I O N  s t r u c t u r e ,  a n d  r e f e r r e d  
t o  b y  a s i n g l e  n a m e  ("LOCATION").  I n d e e d ,  f h i s  t e r m i n o l o g y  
h a s  a l r e a d y  b e e n  u s e d  i n  t h e  r e c o r d  d e s c r i p t i o n s  g i v e n  i n  
t h e -  l a s t  s e c t i o n .  

An i m p o r t a n t  f u n c t i o n  o f  s t r u c t u r e s  i s  t o  g r o u p  r e l a t e d  
i n s t a n c e s  o f  m u l t i p l y  o c c u r r i n g  e l e m e n t s .  Many e l e m e n t s  i n  

- a p a r t i c u l a r  l e a s e  h a s  o n l y  o n e  l e a s e  n u m b e r ,  a n d  i s  o f  
o n l y  o n e  t y p e ,  f o r  e x a m p l e .  O t h e r  e l e m e n t s  may o c c u r  m o r e  
t h a n  o n c e .  F o r  e x a m p l e ,  s e v e r a l  c o m p a n i e s  may s h a r e  t h e  
o w n e r s h i p  o f  s o m e  l e a s e  - e a c h  s u c h  c o m p a n y  i s  d e s i g n a t e d  b y  
o n e  i n s t a n c e  o f '  t h e  l e a s e ' h o l d e r  d a t a  e l e m e n t  i n  t h e  l e a s e  
r e c o r d .  

I a n  i n s t a n c e  of a r e c o r d  a r e  r e s t r i c t e d  t o  s i n g l e  o c c u r r e n c e s  

I n  o t h e r  c a s e s ,  i n s t a n c e s  o f  m u l t i p l y - o c c u r r i n g  e l e m e n t s  a r e  
r e l a t e d .  Data  elements f o r  a n  a d d r e s s ,  i n  t h e  Name a n d  
A d d r e s s  R e c o r d ,  i n c l u d e :  a d d r e s s  l i n e ,  c i t y ,  s t a t e ,  z i p ,  
c o u n t r y ,  a n d  p h o n e .  I f  a c o m p a n y - h a s  s e v e r a l  a d d r e s s e s ,  s a y  
i n  P h o e n i x  a n d  S e a t t l e ,  w e  m u s t  b e  a b l e  t o  a s s o c i a t e  c i t y  
P h o e n i x  w i t h  s t a t e  A r i z o n a ,  a n d  S e a t t l e  w i t h  W a s h i n g t o n .  
T h i s  i s  d o n e  b y  g r o u p i n g  t h e  e l e m e n t s  i n t o  a n  a d d r e s s  s t r u c -  
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-- 

t u r e ,  a n d  a l l o w i n g  t h e  s t r u c t u r e  t o  b e  m u l t i p l y  o c c u r r i n g .  
I n  t h e  e x a m p l e ,  a d d r e s s  l i n e  a n d  p h o n e  n u m b e r  a r e  e a c h  m u l -  
t i p l y  o c c u r r i n g  e l e m e n t s  w i t h i n  t h e  m u l t i p l y  o c c u r r i n g  
s t r u c t u r e .  Here i s  a m o r e  c o m p l e t e  e x a m p l e ,  o f  a f i c t i t i o u s  
c o m p a n y :  

N A M E  
A D D R E S S  

ADDRESS L I N E  
C I T Y  
S T A T E  
Z I P  
P H O N E  
P H O N E  

ADDRESS 
A D D R E S S  L I N E  
A D D R E S S  L I N E  
A D D R E S S  L I N E  
C I T Y  
S T A T E  
Z I P  
P H O N E  

P a c i f i c  G e o t h e r m a l  C o n g l o m e r a t e  

7 7  Mari t ime P laza  
S a n  F r a n c i s c o  
C a l i f o r n i a  
9 4 1 1 1  
( 4 1 5 )  9 5 6 - 1 2 3 4  
( 4 1 5 )  9 5 6 - 4 3 1 2  

F i e l d  O f f i c e  
T h i r d  S t a t e  B a n k  B u i l d i n g  
S u i t e  4 7 7 1  
N e w  Y o r k  
N e w  Y o r k  
1 0 0 1 9  
( 2 1 2 )  9 2 2 - 9 8 7 6  

C o m p o n e n t s  o f  s t r u c t u r e s  may  b e  e i t h e r  d a t a  elements o r  
o t h e r  s t r u c t u r e s .  T h u s ,  a r a t h e r  s o p h i s t i c a t e d  h i e r a r c h i c a l  
o r g a n i z a t i o n  i s  p o s s i b l e ,  a s  c a n  b e  s e e n  i n  A p p e n d i x  A .  

A l t h o u g h  a l l  t h i s  seems r a t h e r  d e t a i l e d ,  i t  is i n t e n d e d  t o  
s i m p l i f y  t h e  u s e r ’ s  t a s k .  F o r  e x a m p l e ,  a c o m p l e t e  a d d r e s s  
may  b e  o b t a i n e d  b y  t h e  s i n g l e  command T Y P E  A D D R E S S ,  w h i l e  
s e a r c h i n g  may  r e s t r i c t  a l i s t  of a d d r e s s e s  t o  t h o s e  o r g a n i -  
z a t i o n s  l o c a t e d  i n  a p a r t i c u l a r  c i t y  o r  s t a t e ,  o r  t h e  u s e r  
may o r d e r  a l i s t i n g  b y  z i p  c o d e .  

- 3.9. G E O T H E R M A L  R E S O U R C E  A R E A S  

T h e  e n t i r e  G R A D  d a t a b a s e  i s  o r g a n i z e d  a r o u n d  t h e  c o n c e p t  o f  
a G e o t h e r m a l  R e s o u r c e  Area ( o r  Area ,  f o r  s h o r t ) .  T h i s  i s  
d e f i n e d  t o  b e  a n  e x p a n s e  o f  l a n d  a s s o c i a t e d  w i t h  a g e o t h e r -  
mal r e s e r v o i r  t h a t  i s  u s e d ,  o r  m i g h t  b e  u s e d ,  f o r  t h e  i n d u s -  
t r i a l  d e v e l o p m e n t  o f  t h a t  r e s e r v o i r .  

An a r e a  i s  i n t e n d e d  t o  r e f l e c t  r e a l  d e v e l o p m e n t s ,  a n d  t h u s  
w i l l  c h a n g e  a s  d e v e l o p m e n t  p r o g r e s s e s :  A t  a n y  p a r t i c u l a r  
t ime,  i t  i s  r e a s o n a b l y  w e l l  d e f i n e d  ( a l b e i t  w i t h  s o m e  a m b i -  
g u i t y  a t  t h e  e d g e s ) ,  b u t  may  g r o w  o r  s h r i n k  a s  k n o w l e d g e  o f  
t h e  r e s e r v o i r  i m p r o v e s ,  a n d  d e v e l o p m e n t  p r o c e e d s .  
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H O W ,  . t h e n ,  i s  a n  a r ea  d e l i n e a t e d ?  I t ' s  a mat te r  o f  
j u d g m e n t ,  b a s e d  o n  t h e  a v a i l a b l e  e v i d e n c e  c o n c e r n i n g  b o t h  
g e o l o g y  a n d  human  a c t i v i t i e s .  We t a k e  t h e  f o l l o w i n g  items 
i n t o  a c c o u n t ,  w h e n e v e r  t h e y  a p p l y :  

. T h e  e x t e n t  o f  t h e  r e s e r v o i r . '  

. K G R A  b o u n d a r y  l i n e s .  

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

. Well d r i l l i n g  a c t i v i t y .  

. P l a n t  c o n s t r u c t i o n  a c t i v i t y .  

. U s a g e  a n d  d e s i g n a t i o n  b y  f e d e r a l  o r  s t a t e  a g e n c i e s .  

I n  s o m e  a r e a s  ( s u c h  a s  T h e  G e y s e r s  i n  C a l i f o r n i a )  m o s t  of  
t h e  items i n  t h e  l i s t  a p p l y ,  a n d  r e a s o n a b l y  c l e a r  a r e a  
b o u n d a r i e s  c a n  b e  d r a w n .  I n  o t h e r  a r e a s ,  o n l y  v a g u e  k n o w l -  
e d g e  o f  t h e  r e s e r v o i r  e x i s t s ,  a n d  n o  d e v e l o p m e n t  h a s  t a k e n  
p l a c e ,  s o  t h e  b o u n d a r i e s  a r e  known o n l y  i m p r e c i s e l y .  A s  
d e v e l o p m e n t  o f  s u c h  a r e s e r v o i r  p r o c e e d s ,  t h e  b o u n d a r y  w i l l  
b e c o m e  b e t t e r  k n o w n .  

I 
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- D SYSTEM 

Development of the data system includes the adoption and 
creation of software on a suitable computer. The objectives 
of the software development are: ( 1 )  to provide facilities 
for storage, indexing, and retrieval of the data, (2) to 
provide flexible facilities for manipulation and presenta- 
tion of the data, ( 3 )  to provide user interaction that makes 
i t  easy to perform the first two tasks, and (4) to provide a 
system environment that makes i t  easy to accomplish the ini- 
tial development and to modify i t  subsequently as the need 
arises. The tasks are ideally suited to the use of a data- 
base management system (DBMS), which meets the objectives in 
two ways: it provides many of the basic capabilities - stor- 
age, indexing, and retrieval; provision for concurrent 
access by multiple users; ' and protection against l o s s  or 
unintended alteration of the data - and i t  provides a pro- 
gramming facility (specialized, high-level languages) that 
minimizes the effort required to create additional software 
particularized to GRAD. 

The success or failure of a system such as GRAD is greatly 
affected by the computer system chosen. A list of desirable 
properties was developed and a system that satisfied most of 
the properties was selected. Based on technical character- 
istics, accessibility, cost, and performance, w e  selected 
the SPIRES data management system 12-51 operating at Stan- 
ford University. This system can be accessed by anyone with 
an account on the Stanford computer, either directly over 
the telephone or via Telenet (a p u b l i c  network for data com- 
munications). 

Some of the technical characteristics w e  considered impor- 
tant are listed here, in n o  particular order. 

On-line interactive retrieval capability. 

Rapid response time. 

Sophisticated query capability. 

Large variety of output formats, including short 
answers, predefined reports, tables, lists, narra- 
tives, bibliographic references , addresses, and 
graphs. 

Variety of data element formats. 
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A b i l i t y  t o  w r i t e  t a i l o r e d  d i a l o g u e  s y s t e m s .  

A b i l i t y  t o  a u t o m a t i c a l l y  p e r f o r m  p h y s i c a l  u n i t s  c o n v e r -  
s i o n .  

A l l o w a n c e  f o r  c o n c u r r e n t  users .  

P r o t e c t i o n  of d a t a ,  a n d  r e c o v e r y  f r o m  e r r o r s .  

A b i l i t y  t o  e x p a n d  a n d  c h a n g e  t h e  a p p l i c a t i o n  s y s t e m  a s  
u se r  r e q u i r e m e n t s  c h a n g e .  

S p e c i a l i z e d  s o f t w a r e  f o r  G R A D  is  r e q u i r e d  m a i n l y  i n  t h r e e  
a r e a s :  f i l e  d e f i n i t i o n ,  f o r m a t s ,  a n d  p r o t o c o l s .  -- F i l e  D e f i -  
n i t i o n  s p e c i f i e s  t h e  d a t a  e l e m e n t s ,  r e c o r d s ,  a n d  a s s o c i a t e d  
s t r u c t u r e s ,  a n d  p r o v i d e s  ' t h e  s y s t e m  w i t h  a d d i t i o n a l ,  
d e t a i l e d  i n f o r m a t i o n  a b o u t  e a c h  e l e m e n t  ( s u c h  a s  how i t  i s  
t o  b e  i n t e r p r e t e d  a n d  i n d e x e d ,  a n d  w h e t h e r  i t  c a n  o c c u r  m u l -  
t i p l y -  or o n l y  o n c e  p e r  i n s t a n c e  of t h e  r e c o r d ) .  F o r m a t s  
d e f i n e  t h e  c o n t e n t  a n d  s t r u c t u r e  of r e p o r t s  ( t a b l e s ,  l i s t -  
i n g s ,  g r a p h s )  t o  b e  p r o d u c e d  b y  t h e  s y s t e m .  P r o t o c o l s  
d e f i n e  most of t h e  u s e r  i n t e r a c t i o n  w i t h  t h e  s y s t e m .  
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5. DATA COLLECTION 

Like all data systems, the usefulness of GRAD is limited by 
the accuracy and thoroughness of the data collection 
efforts. Consequently, this activity is an important aspect 
of the GRAD effort; i t  is a responsibility of our profes- 
sional staff to verify each entry based on available inform- 
ation sources. 

The collection effort involves two on-going activities: 
examination of relevant literature and direct contact with 
individuals in organizations active in geothermal develop- 
ment. Selected periodical’literature is scanned on a regu- 
lar basis for facts‘ on geothermal development; additional 
documents (such as technical reports and progress reports) 
are examined as w e  become aware of them. The following pub- 
lications are examined regularly: 

Bulletin Geothermal Resources Council 
California Division of Oil and‘ Gas Weekly Map Revision 

California Energy Commission’s Announcement on Geother- 

Energy User News 
Federal Register 
Geothermal Development Updates 
Geo t herma 1 Energy Magazine 
Geothermal Hot Line 
G e o t h e r m a l  P r o g r e s s  M o n i t o r  P r o g r e s s  R e p o r t  
Geothermal Report 
Munger Oilogram 
Newspapers (from San Francisco, Los Angeles and other 

OIT Geo-Heat Utilization Center Bulletin 
Petroleum Information’s National Geothermal Service 
The Geysers 
USGS Monthly Geothermal Report 
Technical reports from: Brookhaven National Laboratory 

(BNLI, the Department of Energy (DOE), the Elec- 
tric Power Resea h Institute (EPRI), EGEG Idaho, 
Gruy Federal, Los Alamos Scientific Laboratory 
(LASL), Lawrence Berkeley Laboratory (LBL), Law- 
rence Livermore Laboratory (LLL), Oregon Institute 
of Technology (DIT), Oak Ridge National Laboratory 
(ORNL), Sandia Corporation, U. S. Geological Sur- 

Bullet in 

mal Energy 

cities) 
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v e y  ( U S G S ) ,  U n i v e r s i t y  of  U t a h  R e s e a r c h  I n s t i t u t e  
( U U R I ) ,  s t a t e  e n e r g y  o f f i c e s ,  a n d  o t h e r s .  

As g a p s  a n d  i n c o n s i s t e n c i e s  a r e  d i s c o v e r e d  i n  t h e  d a t a b a s e ,  
t h e  o r g a n i z a t i o n s  i n v o l v e d  i n  t h e  f i e l d  a r e  c o n t a c t e d  b y  t h e  
G R I D  s t a f f .  Data t h a t  a p p e a r s  i m p r o b a b l e  a l s o  r e s u l t s  i n  
d i r e c t  c o n t a c t  o f  t h e  o r i g i n a l  s o u r c , e  f o r  v e r i f i c a t i o n .  
S u c h  o r g a n i z a t i o n s  i n c l u d e  g o v e r n m e n t  a g e n c i e s  ( B L M ,  U S G S ,  
USFS, C a l i f o r n i a  E n e r g y  C o m m i s s i o n ,  e t c . )  a s  w e l l  a s  p r i v a t e  
c o m p a n i e s .  

Some  g e o t h e r m a l  i n f o r m a t i o n  is c o n s i d e r e d  p r o p r i e t a r y  b y  t h e  
c o m p a n y  t h a t  d e v e l o p e d  i t .  As G R A D  is  i n t e n d e d  t o  b e  a p u b -  
l i c a l l y  a v a i l a b l e  d a t a b a s e ,  d a t a  is  n o t  i n c l u d e d  w i t h o u t  
p e r m i s s i o n ,  e v e n  t h o u g h  g a p s  i n  c o v e r a g e  r e s u l t .  

As- i n f o r m a t i o n  a b o u t  a p a r t i c u l a r  a s p e c t  o f  g e o t h e r m a l  
d , e , v e l o p m e n t  ( a  w e l l ,  f o r  e x a m p l e )  is  c o m p i l e d , .  i t  i s  " e n t e r e d  
o n , a  f o r m  c r e a t e d  f o r  t h e  p u r p o s e .  Data f r o m  a n u m b e r  of 
s . o u r c e s  may c o n t r i b u t e  t o  a f o r m ;  s p a c e  is a v a i l a b l e  o n  t h e  
f o r m  f o r  g i v i n g  t h e  v a r i o u s  r e f e r e n c e s .  

! 
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T h e  f o r m s  a r e  t h e n  g i v e n  t o  a d a t a  e n t r y  c l e r k ,  who e n t e r s  
t h e  d a t a  i n t o  t h e  d a t a b a s e .  T h e  r e s u l t s  a r e  p r i n t e d  o u t ,  
a n d  r e t u r n e d  t o  t h e  p r o f e s s i o n a l  s t a f f  f o r  v e r i f i c a t i o n  
a g a i n s t  t h e  o r i g i n a l  s o u r c e s I  t o  m i n i m i z e  t r a n s c r i p t i o n  
e r r o r s .  Y 

A s  new d a t a  i s  d i s c o v e r e d  a b o u t  a n  e x i s t i n g  e n t i t y  ( s u c h  a s  
a w e l l )  t h e  r e c o r d  i n  t h e  d a t a b a s e  i s  b r o u g h t  u p  t o  d a t e  b y  
a s i m i l a r  p r o c e s s .  

By t h e s e  p r o c e d u r e s ,  t h e  d a t a b a s e  a c c u r a t e l y  r e f l e c t s  t h e  
c u r r e n t  a n d  r e t r o s p e c t i v e  s t a t u s  o f  g e o t h e r m a l  e n e r g y  u t i l i -  
z a t i o n .  

e 
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- 6 .  SUMMARY 

The National Geothermal Information Resource program at the 
Lawrence Berkeley Laboratory is in the process of designing 
and implementing a computer system (GRAD) to aid in the 
understanding of geotherpal energy development in the United 
States. This report has described the design of GRAD, and 
our plans for implementation. The project consists of three 
phases: system design, software implementation, and data 
collection. The design phase has been completed. Software 
implementation and data collection are well underway, and 
are proceeding satisfactorily. 

A portion of the database system is publically available now 
[ G I .  Additional portions will become available as implemen- 
tation proceeds. 
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A P P E N D I X  A .  O U T L I N E  R E C O R D S  A N D  D A T A  ELEMENTS 

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

- A . 1 .  N A M E  A N D  ADDRESS R E C O R D  

T h e  Name a n d  A d d r e s s  F i l e  c o n t a i n s  i n f o r m a t i o n  a b o u t  o r g a n i -  
z a t i o n s  i n v o l v e d  i n  t h e  d e v e l o p m e n t  o f  g e o t h e r m a l  r e s o u r c e s .  
An " o r g a n i z a t i o n "  may b e  a p e r s o n ,  c o m p a n y ,  g o v e r n m e n t  
a g e n c y ,  e t c .  E v e r y  o r g a n i z a t i o n  l i s t e d  a n y w h e r e  i n  t h e  
G e o t h e r m a l  R e s o u r c e  Areas d a t a b a s e  w i l l  h a v e  a d e s c r i p t i v e  
r e c o r d  h e r e ;  o t h e r  o r g a n i z a t i o n s  t h a t  a r e  i n v o l v e d  i n  g e o t h :  
e rma l  d e v e l o p m e n t  may a l s o  b e  l i s t e d .  

1 .  Name - name o f  o r g a n i z a t i o n .  

2 .  A d d r e s s  - r e p e a t  f o r  e a c h  a d d r e s s  a s s o c i a t e d  w i t h  t h e  
o r g a n i z a t i o n .  

2 . 1 .  A ' d d r e s s  l i n e  - r e p e a t  f o r  e a c h  l i n e  o f  t h e  
a d d r e s s .  

2 . 2 .  C i t y .  

2.3. S t a t e .  

2 . 4 .  Z i p  c o d e .  

2 . 5 .  C o u n t r y  - d e f a u l t s  t o  U .  S .  

2.6. P h o n e  - r e p e a t  f o r  e a c h * p h o n e  n u m b e r  a s s o c i a t e d  
w i t h  t h i s  a d d r e s s .  

3 .  T y p e  o f  o r g a n i z a t i o n  - s u c h  a s :  f e d e r a l ,  s t a t e ,  c o u n t y ,  
l o c a l ,  I n d i a n ,  p r i v a t e .  

4 .  O r g a n i z a t i o n -  s i z e  - s u c h  a s :  1-9  p e o p l e ,  1 0 - 9 9 ,  
100-999, > = 1 0 0 0 .  

5 .  P r i n c i p a l  r o l e  - s u c h  a s :  d r i l l i n g  c o m p a n y ,  r e g u l a t o r y  
a g e n c y ,  p o w e r  p u r c h a s e r ,  l e a s e  h o l d e r ,  m a n u f a c t u r e r ,  
c o n t r a c t o r ,  l a n d  o w n e r ,  o p e r a t o r ,  f i n a n c i e r .  
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6 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

6 . 1 .  S h o r t  c o d e  - g i v e  s h o r t  c o d e  o f  t h e  r e f e r e n c e  
( k e y  t o  t h e  b i b l i o g r a p h i c  f i l e ) .  

6 . 2 .  Comment  - d e s c r i b e  how t h e  r e f e r e n c e  was u s e d  t o  
p r o v i d e  i n f o r m a t i o n  f o r  t h i s  a d d r e s s  r e c o r d .  

7 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

- A . 2 .  A R E A  D E S C R I P T I O N  R E C O R D  

T h i s  r e c o r d  g i v e s  a g e n e r a l  d e s c r i p t i o n  o f  a g e o t h e r m a l  
a r e a .  T h e  a r e a  i s  i d e n t i f i e d  a n d  d e s c r i ' b e d .  L e g a l  a s p e c t s  
a r e  r e c o r d e d .  

1 .  Area i d e n t i f i c a t i o n .  

1 . 1 .  N a m e  o f  a r e a  - r epea t  for e a c h  n a m e .  

1 . 2 .  L o c a t i o n  of a r e a .  

1 .'2.. I .  S t a t e .  

1 . 2 . 2 .  C o u n t y  - r e p e a t  f o r  e a c h  c o u n t y  t h a t  o v e r -  

. ,  

laps t h e  a r e a .  

1 . 2 . 3 .  L a t i t u d e  - g i v e  t o  n e a r e s . t  d e g r e e  a n d  m i n -  
u t e .  

1 . 2 . 4 .  L o n g i t u d e  - g i v e  t o  n e a r e s t  d e g r e e ' a n d  min -  
u t e .  

1 . 2 . 5 .  M e r i d i a n .  

1 . 2 . 6 .  T o w n s h i p  - r e p e a t  f o r  e a c h  t o w n s h i p  i n  t h e  
a r e a .  

1 . 2 . 6 . 1 .  T o w n s h i p  l i n e .  

1 . 2 . 6 . 2 .  R a n g e  l i n e .  

1 . 2 . 6 . 3 .  S e c t i o n  n u m b e r s  - i n c l u d e  e a c h  sec- 
t i o n  i n  t h i s  t o w n s h i p .  

1 . 3 .  S i z e  o f  a r e a .  

1 . 3 .  1 .  Amount  o f  l a n d  owned  b y  f e d e r a l  g o v e r n m e n t .  
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1 . 3 . 2 .  Amount  o f  l a n d  , o w n e d  b y  t h e  s t a t e  g o v e r n -  
y e n t  . 

1 . 3 . 3 .  Amount  o f  l a n d  owned  b y  c o u n t y  g o v e r n m e n t s .  

1 . 3 . 4 .  Amount  o f  l a n d  owned  b y  l o c a l  g o v e r n m e n t s .  

1 . 3 . 5 .  Amount  o f  l a n d  owned  b y  I n d i a n  t r i b e s .  

1 . 3 . 6 .  Amount  o f  l a n d  owned  b y  p r i v a t e  o r g a n i z a -  
t i o n s .  

1 . 3 . 7 .  T o t a l  a m o u n t  o f  l a n d  i n  a r e a  - may e x c e e d  
t h e  s u m  o f  t h e  p r e c e d i n g  a m o u n t s ,  i f  o w n e r -  
s h i p  o f  s o m e  l a n d  h a s  n o t  y e t  b e e n  e n t e r e d  
i n t o  t h e  d a t a b a s e .  

1 . 4 .  C l a s s i f i c a t i o n  - r e p e a t  f o r  e a c h  c h a n g e  i n  c l a s -  
s i f i c a t i o n .  

1 . 4 . 1 .  C l a s s  - s u c h  a s :  u n c l a s s i f i e d ,  A P V ,  K G R A .  

1 . 4 . 2 .  Date of c l a s s i f i c a t i o n .  

1 . 4 . 3 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

2 .  P h y s i c a l  d e s c r i p t i o n .  

2 . 1 .  T e r r a i n  - r e p e a t  f o r  e a c h  t y p e  o f  t e r r a i n  i n  t h e  
a r e a ,  s u c h  a s :  d e s e r t ,  f l a t ,  f o r e s t ,  g r a s s l a n d ,  
h i l l y ,  m a r s l i l a n d ,  m o u n t a i n ,  p l a i n s ,  s c r u b l a n d ,  
s l o p i q g ,  u p d e r w a t e r ,  w p o d l a n q ,  

2 . 2 .  L a n d  u s e  - r e p e a t  f o r  e a c h  d i s t i n c t  l a n d  u s e ,  
s u c h  a s :  a g r i c u l t u r e ,  g r a z i n g ,  l u m b e r i n g ,  m i l i -  
t a r y ,  m i n i n g ,  r e c r e a t i o n ,  ' s t a t e  p r  n a t i o n a l  f o r -  
v e s t ,  s t a t e  of  n a t i o n a l  p a r k .  

2 . 3 .  R e c o g n i z e d  p o t e n t i a l  g e o l o g i c a l  h a z a r d s  - r e p e a t  
f o r  e a c h  h a z a r d ,  s u c h  a s :  e a r t h q u a k e ,  l a n d s l i d e ,  
s u b s  i d e n c e .  

2 . 4 .  C l i m a t e .  

2 . 4 . 1 .  S t o r m  h a z a r  - r e p e a t  f o r  e a c h  r e c o g n i z e d  
h a z a r d ,  s u c h  a s :  f l o o d ,  h u r r i c a n e ,  l i g h t -  
n i n g ,  t o r n a d o ,  w i n d .  

2 . 4 . 2 .  , T e m p e r a t u r e  r a n g e .  
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2.4.2.1. Minimum temperature. 

2.4.2.2. Maximum temperature. 

2.4.3. Wet bulb temperature range. 

.2.4.3.1. Wet bulb minimum temperature. 

2.4.3.2. Wet bulb maximum temperature. 

2.4.4. Precipitation - repeat for each form. 
2.4.4.1. Average annual precipitation amount. 

2.4.4.2. Form of precipitation - such as: 
rainr snow. 

2.4.4.3. Remarks - repeat for each r’emark. 

2.4.5. Climate remarks. 
, -  ” .  . . 

2.5. . D em og r a p h i c i n f o rma t i,on . 
2.5.1. Nearby cities - repeat for each city. 

I t  2:5.1.1. City name. .. 

~_ 2.5.1.2. Approximate population. 

2.5.1.3. Distance of city from area. 

2.5.1.4. Remarks - r at f o r  each remark. 

2.5.2. Identified markets - repeat for each mar- 

. L  

, I  - -  

ket. 

2.5.‘2.1. Market type - such as: agriculture, 
desalination, electricity, plant d r y -  
ing, space heating, ore drying. 

2.5.2.2. Remarks - repeat for each remark. ,, 

2.6. Access to area. 

2.7. Water supply - repeat for each source of water. 

2 . 7 . 1 .  Source. 

2.7.2. Flow rate. 

2.7.3. Salinity. e 
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2 . 7 . 4 .  D i s t a n c e  b e t w e e n  s o u r c e  a n d  a r e a .  

2 . 7 . 5 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

5 

2 . 8 .  P o w e r  l i n e s  - r e p e a t  f o r  e a c h  s e t  o f  l i n e s .  

2 . 8 . 1 .  D i s t a n c e  b e t w e e n  p o w e r  l i n e s  a n d  a r e a .  

2 . 8 . 2 .  P o w e r  l i n e  c a p a c i t y  - r e p e a t  f o r  e a c h  v o l t -  
a g e  i n  t h e  s e t  o f  p o w e r  l i n e s .  

2 . 8 . 2 . 1 .  Number  of l i n e s  a t  t h i s  v o l t a g e .  

2 . 8 . 2 . 2 .  V o l t a g e .  

2 . 8 . 3 .  Power  l i n e  r e m a r k s .  

2 . 9 .  I m p r o v e m e n t s  - n e e d e d  a t  a r e a  f o r  e x p l o i t a t i o n  - 
r e p e a t  f o r  e a c h  i m p r o v e m e n t  n e e d e d .  

3 .  L e g a l  a s p e c t s .  

3 . 1 .  O w n e r s h i p  - r e p e a t  f o r  e a c h  r i g h t  o w n e d .  

3 . 1 . 1 .  R i g h t  owned  - s u c h  a s :  l a n d ,  g e o t h e r m a l ,  
m i n e r a l ,  w a t e r  s u p p l y ,  a c c e s s ,  s u r f a c e ,  
p o w e r  l i n e .  

3 . 1 . 2 .  Name of o w n e r  - r e p e a t  f o r  e a c h  o w n e r .  

3 . 2 .  C o n t r o l  a u t h o r i t y  - r e p e a t  f o r  e a c h  j u r i s d i c t i o n .  

3 . 2 . 1 .  J u r i s d i c t i o n  - s u c h  as: a i r  q u a l i t y ,  water 
q u a l i t y ,  n o i s e ,  s o l i d  w a s t e  m a n a g e m e n t ,  
l i q u i d  was t e  m a n a g e m e n t ,  a n d  f i s h  a n d  w i l d -  
l i f e  m a n a g e m e n t .  

3 . 2 . 2 .  Name ,of  a u t h o r i t y  - r e p e a t  f o r  e a c h  a u t h o r -  
i t y .  

4 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e ' f e r e n c e .  

4 . 1 .  S h o r t  c o d e . .  

4 . 2 .  ' C o m m e n t .  

5 .  G e n e r a l  r e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  
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e.3.  PERMIT R E C O R D  

E v e r y  p e r m i t  i s s u e d  f o r  g e o t h e r m a l  e x p l o r a t i o n  a n d  d e v e l o p -  
m e n t  a t  t h e  a r e a s  c o v e r e d  b y  t h e  G e o t h e r m a l  R e s o u r c e  Areas  
d a t a b a s e  w i l l  h a v e  a d e s c r i p t i v e  r e c o r d  i n  t h e  P e r m i t  F i l e .  
T h i s  i n c l u d e s  p e r m i t s  a t  a l 1 , l e v e l s  o f  g o v e r n m e n t .  

1 .  P e r m i t  n u m b e r .  

2 .  P e r m i t  t y p e  - r e p e a t  f o r  e a c h  t y p e ,  s u c h  a s :  N O I ,  A P D ,  
P O 0  ( v a r i o u s  k i n d s ) ,  d r i l l i n g ,  s i t i n g  l i c e n s e ,  p l a n t  
c o n s t r u c t  i o n .  

3 .  Area n a m e .  

4 .  A p p l i c a n t  n a m e  - r e p e a t  f o r  e a c h  a p p l i c a n t .  

5 .  A p p r o v i n g  a g e n c y  - r e p e a t  f o r  e a c h  a g e n c y  t h a t  m u s t  
a p p r o v e  t h e  p e r m i t .  

6 .  Lease n u m b e r  - r e p e a t  f o r  e a c h  l e a s e  a s s o c i a t e d  w i t h  
t h e  p e r m i t .  

7 .  A s s o c i a t e d  E n v i r o n m e n t a l  A n a l y s i s  ( E A )  d o c u m e n t  - 
r e p e a t  f o r  e a c h  E A .  

7 . 1 .  EA n u m b e r .  

7 . 2 .  Date p r e p a r e d .  
$ 8  

8 .  A s s o c i a t e d  E n v i r o n m e n t a l  A n a l y s i s  R e c o r d  ( E A R )  - r e p e a t  
f o r  e a c h  E A R .  

8 . 1 .  E A R  n u m b e r .  

8 . 2 .  Date p r e p a r e d .  

9. Date  p e r m i t  f i l e d .  

1 0 .  Date p e r m i t  q p p r o v e d .  

1 1 .  Date p e r m i t  e x p a n d e d  - r e p e a t  f o r  e a c h  e x p a n s i o n .  

1 2 .  Date a c t i v i t i e s  a s s o c i a t e d  w i t h  t h e  p e r m i t  were 
s t a r t e d .  

1 3 .  Date  a c t i v i t i e s  were f i n i s h e d .  
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1 4 .  Date  r e c o r d s  a b o u t  t h e  a c t i v i t i e s  were f i l e d  w i t h  t h e  
a p p r o v i n g  a g e n c i e s .  

15 .  A c t i v i t y  d e s c r i p t i o n .  

1 6 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

1 6 . 1 .  S h o r t  c o d e .  

1 6 . 2 .  C o m m e n t .  

1 7 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

- A . 3 .  L E A S E  R E C O R D  

E v e r y  l e a s e  i s s u e c  f o r  g e o t h e r m a l  e x p l o r a t i o n  a n d  d e v e l o p -  
m e n t  a t  t h e  a r e a s  c o v e r e d  b y  t h e  R e s o u r c e  Areas  D a t a b a s e  
w i l l  h a v e  a d e s c r i p t i v e ' r e c o r d  i n  t h e  Lease F i l e .  T h i s  cov- 
e r s  

1 .  

2 .  

3 .  

4 .  

5 .  

6. 

7 .  

a l l  t y p e s  o f  l a n d  a n d  l e a s e s ,  p r i v a t e  

Lease n u m b e r .  

Area n a m e .  

o r  ! j o v e r n m e n t .  

Lease h o l d e r  - r e p e a t  f o r  eac.. o r g a n , z a , - o n  s h a r i n g  t h e  
l e a s e .  

Lease t y p e  - s u c h  a s :  c o m p e t i t i v e ,  n o n c o m p e t i t i v e ,  
I n d i a n .  

L a n d  o w n e r  - r e p e a t  f o r  each o w n e r .  - 

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

L o c a t i o n  o f  l a n d  b e i n g  l e a s e d .  

7 . 1 .  S t a t e .  

7 . 2 .  C o u n t y  - r e p e a t  f o r  e a c h  c o u n t y  t h a t  o v e r l a p s  t h e  
l e a s e .  

7 . 3 .  M e r i d i a n  - b a s e l i n e  u s e d -  t o  c a l c u l a t e  t o w n s h i p  
a n d  r a n g e  l i n e s .  

7 . 4 .  T o w n s h i p  - r e p e a t  f o r  e a c h  t o w n s h i p .  
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8 .  

9 .  

1 0 .  

1 1 .  

1 2 .  

1 3 .  

1 4 :  

1 5 .  

1 6 .  

7 . 4 . 1 .  T o w n s h i p  l i n e .  

7 . 4 . 2 .  R a n g e  l i n e .  

7 . 4 . 3 .  S e c t i o n  n u m b e r s  - ' i n c l u d e  e a c h  s e c t i o n  i n  
t h i s  t o w n s h i p .  

S i z e  o f  l a n d  l e a s e d .  

Date l e a s e  i s s u e d .  

Date l e a s e  t e r m i n a t e s . .  

Date  l e a s e  t u r n e d  b a c k .  

B o n u s .  

R e n t .  

Ro ya.1 t y . 
R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

1 5 . 1 .  S h o r t  c o d e .  

1 5 . 2 .  Comment .  

R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

- A . 5 .  W E L L  ( D E E P  D R I L L I N G )  R E C O R D  

E v e r y  w e l l  d r i l l e d  on  a r e a s  i n c l u d e d  i n  t h e  R e s o u r c e  Areas 
D a t a b a s e  w i l l  h a v e  a d e s c r i p t i v e  r e c o r d  i n  t h e  Wells F i l e .  

1 .  Well n a m e .  

2 .  Area n a m e .  

3 .  A P I  n u m b e r .  

4 .  APD n u m b e r .  

5 .  Well o w n e r  - r e p e a t  f o r  e a c h  o w n e r .  
. -  

6 .  D r i l l i n g  c o m p a n y  - r e p e a t  f o r  e a c h  c o m p a n y .  

7 .  Lease n u m b e r  o f  l e a s e  a s s o c i a t e d  w i t h  w e l l .  



APPENDIX A .  R E C O R D S  A N D  E L E M E N T S  

8 .  Well l o c a t i o n .  

P a g e  2 5  

8 . 1 .  S t a t e  - c o m p u t e r  s y s t e m  w i l l  m a i n t a i n  t h i s  e l e -  
m e n t .  

8 . 2 .  C o u n t y  w e l l  i s  l o c a t e d  i n .  

8 . 3 .  M e r i d i a n .  

8 . 4 .  T o w n s h i p  l i n e .  

8 . 5 .  R a n g e  l i n e .  

8 . 6 .  S e c t i o n  n u m b e r .  

8 . 7 .  C o r n e r  f r o m  w h i c h  e x a c t  l o c a t i o n  i s  m e a s u r e d  - 
s u c h  a s :  N W ,  N E ,  SE, SW, N 1/49 E 1/49  S 1 1 4 ,  W 
1 1 4 ,  C e n t e r .  

8 . 8 .  D i s t a n c ' e  f r o m  c o r n e r  i n  a n o r t h  o r  s o u t h  d i r e c -  
t i o n .  

8 . 9 .  D i r e c t i o n  ( n o r t h  o r  s o u t h ) .  

8 . 1 0 .  Dis tance  f r o m  c o r n e r  i n  a n  e a s t  or west d i r e c -  
t i o n .  

8 . 1 1 .  D i r e c t i o n  ( e a s t  or w e s t ) .  

9 .  Date  w e l l  s p u d d e d .  

1 0 .  Date  w e l l  l o c a t i o n  f i l e d .  

1 1 .  Date w e l l  c o m p l e t e d .  - 

1 2 .  Well t y p e  -- s u c h  as: '  a b a n d o m e d ,  i n j ' e c t i o n ,  o b s e r v a t i o n ,  
i d l e ,  p r o d u c i b l e l  p o t e n t i a l  p r o d u c e r r  s u s p e n d e d .  

I _  
2 ,  

1 3 .  Well c o s t  d a t a  - r e p e a t  f o r  e a c h  c o s t  e s t i m a t e .  

1 3 . 1 .  Date o f  c o s t  r e p o * r t .  
. i  

1 3 . 2 .  C o s t  r e p o r t e d .  

1 3 . 3 .  Reference  f o r  t h i s  c o s t  e s t i m a t e .  _ _ .  , 

1 3 . 3 . 1 .  Short c o d e .  

1 3 . 3 . 2 .  Comment .  
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1 3 . 4 .  R e m a r k s  - r e p e a t  f o r  each  r e m a r k .  

1 4 .  Well d e p t h .  

1 5 .  Down h o l e  p r e s s u r e  d a t a  - r epea t  f o r  e a c h  t e s t .  

1 5 . 1 .  Date o f  t e s t .  

1 5 . 2 .  P r e s s u r e  d a t a  - r e p e a t  f o r  e a c h  m e a s u r e m e n t .  

1 5 . 2 . 1 .  D e p t h  o f  m e a s u r e m e n t .  

1 6 .  

1 7 .  

1 5 . 2 . 2 .  P r e s s u r e  m e a s u r e d .  

1 5 . 3 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

1 5 . 3 . 1 .  S h o r t  c o d e .  

1 5 . 3 . 2 .  Comment .  

1 5 . 4 .  Remarks - r e p e a t  f o r  e a c h  r e m a r k .  

W e l l h e a d  d a t a  - repea t  f o r  e a c h  t e s t .  

1 6 . 1 .  Date o f  t e s t .  

1 6 . 2 .  F l o w  d a t a  - r epea t  f o r  e a c h  m e a s u r e m e n t .  

1 6 . 2 . 1 .  , P r e s s u r e  - .  m e a s u r e d .  

1 6 . 2 . 2 .  T e m p e r a t u r e  m e a s u r e d .  

1 6 . 2 . 3 .  Mass flow r a t e  m e a s u r e d .  

1 6 . 2 . 4 .  V o l u m e  f l o w  m e a s u r e d .  

1 6 . 3 .  R e f e r e n c e  - r epea t  f o r  e a c h  r e f e r e n c e .  

1 6 . 3 . 1 .  S h o r t  c o d e .  

1 6 . 3 . 2 .  Comment 

1 6 . 4 .  R e m a r k s  - repea t  f o r  e a c h  r e m a r k .  

T e m p e r a t u r e  d a t a  - r e p e a t  f o r  e a c h  t e s t .  

1 7 . 1 .  Date o f  t e s t .  

1 7 . 2 .  T e m p e r a t u r e , d a t a  - r e p e a t  f o r  e a c h  m e a s u r e m e n t .  

I 

I 

1 7 . 2 . 1 .  D e p t h  o f  m e a s u r e m e n t .  
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1 7 . 2 . 2 .  T e m p e r a t u r e  m e a s u r e d .  

1 7 . 3 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

1 7 . 3 . 1 .  S h o r t  c o d e .  

1 7 . 3 . 2 .  Comment .  

1 7 . 4 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

P a g e  27 

18. Well l o g g i n g  - r e p e a t  f o r  e a c h  l o g  t y p e .  

1 8 . 1 .  L o g g i n g  c o m p a n y .  

1 8 . 2 .  Log t y p e  - s u c h  a s :  a c o u s t i c ,  c e m e n t  b o n d ,  c a l i -  
p e r ,  d i p m e t e r ,  e l e c t r i c  r e s i s t i v i t y ,  gamma r a y ,  
t e m p e r a t u r e ,  s e l f - p o t e n t i a l .  

1 8 . 3 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

1 9 .  Dri 11 i n s '  i n f o r m a t i o n .  

1 9 . 1 .  Mud t y p e  - r e p e a t  f o r  e a c h  t y p e  u s e d .  

1 9 . 2 .  D r i l l i n g  d i f f i c u l t i e s  - r e p e a t  f o r  e a c h  d i f f i -  
c u l t y .  

1 9 . 3 .  Well c a s i n g  - r e p e a t  f o r  e a c h  c a s i n g .  

1 9 . 3 . 1 .  C a s i n g  d i a m e t e r .  

1 9 . 3 . 2 .  C a s i n g  d e p t h .  

1 9 . 3 . 3 .  T y p e  o f  c a s i n g .  

1 9 . 4 .  S l a n t  w e l l  - i n d i c a t e  ' y e s '  o r  ' n o ' .  

20 

1 9 . 5 .  S t i m u l a t i o n  d e p t h  - r e p e a t  f o r  e a c h  s t i m u l a t i o n .  

1 9 . 6 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  
_ . *  - 

* <  

1 9 . 6 . 1 .  S h o r t  c o d e .  

1 9 . 6 . 2 .  Comment 

1 9 . 7 .  R e m a r k s  - r e p e a t  f o r  e a c h  r em 'a rk .  

Well c h ' e m i s t r y .  
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2 0 . 1 .  N o n c o n d e n s i b l e  g a s  c o n t e n t  - r e p e a t  f o r  e a c h  
t e s t .  

2 0 . 1 . 1 .  Date o f  t e s t .  

2 0 . 1 . 2 .  NCG b y  v o l u m e .  

2 0 . 1 . 3 .  NCG w e i g h t .  

2 0 . 2 .  Gas d a t a  - r e p e a t  f o r  e a c h  t e s t .  

2 0 . 2 . 1 .  Date of t e s t .  

2 0 . 2 . 2 .  T e s t  r e s u l t s  - r e p e a t  f o r  e a c h  c o m p o n e n t  
o f  g a s .  

2 0 . 2 . 2 . 1 .  N a m e  o f  c h e m i c a l .  

2 0 . 2 . 2 . 2 .  Amount o f  c h e m i c a l ,  a s  a p e r c e n t  o f  
N C G .  

2 0 . 2 . 3 .  Reference - r e p e a t  f o r  e a c h  r e f e r e n c e .  

2 0 . 2 . 3 . 1 .  S h o r t  c o d e .  

2 0 . 2 . 3 . 2 .  Comment .  

2 0 . 2 . 4 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

2 0 . 3 .  F l u i d  d a t a  - r e p e a t  f o r  e a c h  t e s t .  

2 0 . 3 . 1 .  Date of t e s t .  

2 0 . 3 . 2 .  S a m p l e  d e p t h .  

2 0 . 3 . 3 .  I n s t r u m e n t a t i o n .  

2 0 . 3 . 4 .  pH. 

2 0 . 3 . 5 .  T o t a l  d i s s o l v e d  s o l i d s .  

2 0 . 3 . 6 .  . T e s t  r e s u l t s  - r e p e a t  f o r  e a c h  c o m p o n e n t  
o f  f l u i d .  

2 0 . 3 . 6 . 1 .  Name of  c h e m i c a l . '  

2 0 . 3 . 6 . 2 .  Amount ( i n  p p m ) .  

2 0 . 3 . 6 . 3 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

2 0 . 3 . 7 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  
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2 0 . 3 . 7 . 1 .  S h o r t  c o d e .  

2 0 - 3 . 7 . 2 .  Comment .  

20.3.8. R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

2 1 .  G e n e r a l  r e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

2 1 . 1 .  S h o r t  c o d e .  

2 1 . 2 .  Comment .  

2 2 .  G e n e r a l  r e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

- A . 6 .  EXPLORATORY S U R V E Y  R E C O R D  
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E v e r y  e x p l o r a t o r y  s u r v e y  p e r f o r m e d  o n  a r e a s  i n c r l u d e d  i n  t h e  
R e s o u r c e  Areas D a t a b a s e  w i l l  h a v e  a d e s c r i p t i v e  r e c o r d  i n  
t h i s  f i l e .  

1 .  

2 .  

3 .  

4. 

5. 

6 .  

7 .  

8 .  

9 .  

1 0 .  

Name o f  s u r v e y .  

Area n a m e .  

T y p e  o f  s u r v e y  - r e p e a t  f o r  e a c h  t y p e  i n c l u d e d  i n  t h e  
s u r v e y ,  s u c h  a s :  a i r b o r n e ,  a c t i v e  se i smic ,  e l e c t r o m a g -  
n e t i c ,  g e o c h e m i c a l ,  g e o p h y s i c a l ,  g r a v i t y ,  h e a t  f l o w ,  
h y d r o l o g i c ,  s a t e l l i t e ,  s e i smic  n o i s e .  

O p e r a t o r  - r e p e a t  f o r  e a c h  o p e r a t o r  f o r  whom t h e  s u r v e y  
was p e r f o r m e d .  

S u b c o n t r a c t o r  - r e p e a t  f o r  e a c h  s u b c o n t r a c t o r  who a c t u -  
a l l y  p e r f o r m e d  t h e  s u r v e y .  

Date  s u r v e y  r e s u l t s  were a n n o u n c e d .  

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

T y p e  o f  r e s u l t  - r e p e a t  f o r  e a c h  . t y p . e ,  s u c h  a s :  m a p s ,  
c r o s s  s e c t  i o n s  , m e a s u r e m e n t s  .. 

Summary  o f  s u r v e y  r e s u l t s .  

R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

1 0 .  1 .  S h o r t  c o d e .  
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1 0 . 2 .  Comment .  

1 1 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

e.?. S H A L L O W  TEMPERATURE GRADIENT H O L E  R E C O R D  

E v e r y  STGH d r i l l e d  o n  a a r e a  i n c l u d e d  i n  t h e  Resource Areas 
D a t a b a s e  w i l l  h a v e  a d e s c r i p t i v e  r e c o r d  i n  t h i s  f i l e .  

1 .  Area n a m e .  

2 .  O p e r a t o r  - r e p e a t  f o r  e a c h  o p e r a t o r  f o r  whom t h i s  s e t  
o f  h o l e s  was d r i l l e d .  

3 .  S u b c o n t r a c t o r  - r e p e a t  f o r  e a c h  s u b c o n t r a c t o r  who a c t u -  
a l l y  d r i l l e d  t h e  h o l e s .  

4. L,ease n u m b e r  - r e p e a t  f o r  e a c h  l e a s e  a s s o c i a t e d  w i t h  
7 t h e  s e t  o f  h o l . e s .  

5 .  Number of h o l e s  d r i l l e d .  

6 .  R e p r e s e n t a t i v e  t e m p e r a t u r e  g r a d i e n t  - r e p e a t  f o r  e a c h  
. t '  

v a l u e .  

7 .  R e p r e s e n t a t g i v e  h e a t  f l o w  - r e p e a t  f o r  e a c h  v a l u e .  

8 ."  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

3 ,  
& 

8 . 1 .  S h o r t  c o d e .  

8 . 2 .  Comment .  

9. R e m a r k s  r e p e a t  , f o r  e a c h  r e m a r k ;  

- A . 8 .  A R E A  R E S O U R C E  EVALUATION R E C O R D  

L 

E a c h ' f o r m a l  e v a l u a t i o n  o f  'a a r e a  i n c l u d e d  i n .  t h e  R e s o u r c e  
Areas D a t a b a s e  w i l l  h a v e  a d e s c r i p t i v e  r e c o r d  i n  t h i s  f i l e .  

1 .  Area n a m e .  

2 .  E v a l u a t o r .  
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3 .  Date e v a l u a t i o n  was r e p o r t e d .  

4 .  T y p i c a l  parameter  v a l u e  - r e p e a t  f o r  e a c h  p a r a m e t e r .  

4.1. Name o f  p a r a m e t e r  - s u c h  a s :  d e p t h  t o  p r o d u c t i o n ,  
s u b s u r f a c e  a r e a ,  t e m p e r a t u r e ,  p o r o s i t y ,  permea- 
b i l i t y ,  f l u i d  c h e m i s t r y ,  p r e s s u r e ,  r e s o u r c e  t y p e ,  
a n t i c i p a t e d  u s e ,  r o c k  t y p e s ,  e x p l o i t a b l e  e n e r g y ,  
r ' e s e r v o i r  t h i c k n e s s ,  r e s e r v o i r  v o l u m e ,  t h e r m a l  
c o n d u c t i v i t y .  

4.2. V a l u e  o f  parameter .  

4 . 3 .  R e f e r e n c e  ( i f  d i f f e r e n t  f r o m  g e n e r a l  r e f e r e n c e ) .  
\ 

4.3.1. S h o r t  c o d e .  

4.3.2. Comment .  

4.4. R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

5. G e n e r a l  r e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

5.1. S h o r t  c o d e .  

5.2. Comment .  

6 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

A.2. L A N D  A C Q U I S I T I O N  ( L E A S I N G )  R E C O R D  

E v e r y  l a n d  a c q u i s i t i o n  e v e n t  t h a t  o c c u r s  f o r  a a r e a  i n c l u d e d  
i n  t h e  R e s o u r c e  Areas D a t a b a s e  w i l l  h a v e  a d e s c r i p t i v e  
r e c o r d  i n  t h i s  f i l e .  

1 .  Area n a m e .  

2 .  N o n c o m p e t i t i v e  l e a s e  a p p l i c a t i o n  - r e p e a t  f o r  e a c h  
a p p l i c a t i o n .  

2.1. A p p l i c a t i o n  n u  

2.2. A p p l i c a n t  - r e  f o r  e a c h  a p p l i c a n t .  

2.3. A g e n c y  a p p l i e d  t o .  

2.4. L o c a t i o n .  
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2 . 4 . 1 .  M e r i d i a n .  

2 . 4 . 2 .  T o w n s h i p  - r e p e a t  f o r  e a c h  t o w n s h i p .  

2 . 4 . 2 . 1 .  T o w n s h i p  l i n e .  

2 . 4 . 2 . 2 .  R a n g e  l i n e .  

2 . 4 . 2 . 3 .  S e c t i o n  n u m b e r s  - i n c l u d e  a l l  sec- 
t i o n s .  

I 2 . 5 .  Owner  t y p e  - s u c h  a s :  f e d e r a l ,  s t a t e ,  c o u n t y ,  
l o c a l ,  I n d i a n ,  p r i v a t e .  

2 . 6 .  O w n e r  name - r e p e a t  f o r  e a c h  j o i n t  o w n e r .  

2 . 7 .  S i z e  o f  p a r c e l .  

2 . 8 .  Date  a p p l i c a t i o n  f i l e d .  

2 . 9 .  K G R A  clear date. 

2 .  1 0 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  . 

2 . 1 0 . 1 .  S h o r t  c o d e .  

2 . 1 0 . 2 .  Comment .  

2 . 1 1 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

3 .  C o m p e t i t i v e  l e a s e  p r o c e s s .  

3 . 1 .  Number  o f  p a r c e l s .  

3 . 2 .  P a r c e l  d e t a i l s  - r e p e a t  f o r  e a c h  p a r c e l .  

3 . 2 . 1 .  P a r c e l  n u m b e r .  

3 . 2 . 2 .  L o c a t i o n  o f  p a r c e l  - r e p e a t  f o r  e a c h  t o w n -  
s h i p .  

3 . 2 . 2 . 1 .  T o w n s h i p  l i n e .  

3 . 2 . 2 . 2 .  R a n g e  l i n e .  

3 . 2 . 2 . 3 .  S e c t i o n  n u m b e r s  - i n c l u d e  a l l  sec- 
t i o n s .  

3 . 2 . 3 .  O w n e r  t y p e  - s u c h  a s :  f e d e r a l ,  s t a t e ,  
c o u n t y ,  l o c a l ,  I n d i a n ,  p r i v a t e .  
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3 . 2 . 4 .  L a n d  owner  - r e p e a t  f o r  e a c h  j o i n t  o w n e r .  

3 . 2 . 5 .  P a r c e l  s i z e .  

3 . 2 . 6 .  Reference - r e p e a t  f o r  e a c h  r e f e r e n c e .  

3 . 2 . 6 . 1 .  S h o r t  c o d e .  

3 . 2 . 6 . 2 .  Comment .  

3 . 2 . 7 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

3 . 3 .  Date e s t a b l i s h m e n t  o f  p a r c e l s  s t a r t e d .  

3 . 4 .  Date e s t a b l i s h m e n t  f i n i s h e d .  

3 . 5 .  P a r c e l l i n g  r e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

3 . 6 .  T e n t a t i v e  l e a s e  s a l e  d a t e  - r e p e a t  f o r  e a c h  d a t e .  

3 . 7 .  Date l e a s e  s a l e  n o t i c e  p u b l i s h e d .  

3 . 8 .  Pre - sa l e  e c o n o m i c / r e s o u r c e  e v a l u a t i o n .  

3 . 8 . 1 .  Date s t a r t e d .  

3 . 8 . 2 .  Date f i n i s h e d .  

3 . 8 . 3 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

3 . 9 .  Date o f  l e a s e  s a l e .  

3 . 1 0 .  Post s a l e  r e v i e w  o f  b i d s .  

3 . 1 0 . 1 .  Date  s t a r t e d .  

3 . 1 0 . 2 .  Date  f i n i s h e d .  

3 . 1 0 . 3 .  Number b f  p a r c e l s  o f f e r e d ,  n o  b i d s .  

3 . 1 0 . 4 .  Number o f  b i d s  r e j e c t e d .  

3 . 1 0 . 5 .  R e m a r k s : -  r < e p e a t  f o r  e a c h  r e m a r k .  

3 . 1 1 .  Lease d a t a  - r e p e a t  f o r  e a c h  p a r c e l  l e a s e d .  

3 . 1 1 . 1 .  P a r c e l  n u m b e r .  

3 . 1 1 . 2 .  Lease n u m b e r .  

3 . 1 1 . 3 .  B i d d i n g  d a t a  - r e p e a t  f o r  e a c h  b i d .  
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3 . 1 1 . 3 . 1 .  B i d d e r .  

3 . 1 1 . 3 . 2 .  Amount  o f  b i d .  

3 . 1 1 . 3 . 3 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

3 . 1 1 . 4 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

4 .  Reference - r e p e a t  f o r  e a c h  r e f e r e n c e .  

4 . 1 .  S h o r t  c o d e .  

4 . 2 .  Comment .  

5 .  G e n e r a l  r e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

. ,  

A . U .  UNITIZATION R E C O R D  

E a c h  u n i t i z a t i o n  ' e v e n t  t h a t  o c c u r s  f o r  a a r ea  i n c l u d e d  i n  
t h e  R e s o u r c e  Areas D a t a b a s e  w i l l  h a v e  a r e c o r d  i n  t h i s  f i l e .  

I 1 .  Area n a m e .  

2 .  Date s t a r t e d .  

3 .  Date  f i n i s h e d .  

4 .  Lease n u m b e r  - r e p e a t  f o r  e a c h  l e a s e  i n c l u d e d .  

5 .  O p e r a t o r  - r e p e a t  f o r  e a c h  o p e r a t o r  i n v o l v e d .  

6 .  S t a t u s  o f  n e g o t i a t i o n s  - s u c h  a s :  p r e l i m i n a r y  c o n f e r -  
e n c e  h e l d ,  a p p l i c a t i o n  f i l e d ,  g e o l o g i c  r e p o r t  f i l e d ,  
a p p l i c a t i o n  a p p r o v e d ,  a g r e e m e n t  r a t i f i e d ,  a g r e e m e n t  
f i l e d ,  a g r e e m e n t  a p p r o v e d ,  u n i t i z a t i o n  c o m p l e t e d .  

7 .  S t a t u s  d a t e .  

8 .  Refe rence  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

8 . 1 .  S h o r t  ' c o d e .  

8 . 2 .  Comment .  

9 .  R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  
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FEASIBILITY S T U D Y  R E C O R D  

E v e r y  p u b l i s h e d  f e a s i b i l i t y  s t u d y  p e r f o r m e d  o n  a n  a r e a  
i n c l u d e d  i n  t h e  R e s o u r c e  Areas  D a t a b a s e  w i l l  h a v e  a d e s c r i p -  
t i v e  r e c o r d  i n  t h i s  f i l e .  

1 .  S t u d y  n a m e .  

2 .  Area n a m e .  

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

4 .  D a t e  s t u d y  s t a r t e d .  

5 .  Date s t u d y  f i n i s h e d .  

6 .  P r e l i m i n a r y  p l a n t  d e s i g n .  

6 . 1 .  A p p l i c a t i o n  - s u c h  a s :  a g r i c u l t u r e ,  d e s a l i n a t i o n ,  
e l e c t r i c i t y ,  o r e  d r y i n g ,  p l a n t  d r y i n g ,  s p a c e  
h e a t  i n g  . 

6 . 2 .  E n e r g y  d e l i v e r e d  t o  p l a n t .  

6 . 2 . 1 .  I n l e t  t e m p e r a t u r e .  

6 . 2 . 2 .  I n l e t  p r e s s u r e .  

6 . 2 . 3 .  I n l e t  p o w e r  r e q u i r e m e n t .  

6.2.4. I n l e t  mass f l o w  r a t e .  

6 . 2 . 5 .  I n l e t  v o l u m e  f l o w  r a t e .  

6 . 3 .  P l a n t  o u t p u t  p o w e r .  

6 . 4 .  D e s i g n  r e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

7 .  P r e l i m i n a r y  f i n a n c i a l  a n a l y s i s .  

7 . 1 .  E s t i m a t e d  c o s t  of  f a c i l i t y  - r e p e a t  f o r  e a c h  
e s t i m a t e .  

7 . 1 . 1 .  Date o f  e s t i m a t e .  

7 . 1 . 2 .  E s t i m a t e d  c o s t .  

7 . 1 . 3 .  R e m a r k s .  
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5 . 1 .  L o a n  a m o u n t .  

5 . 2 .  I n t e r e s t  r a t e .  

5.3. D u r a t i o n .  

5 . 4 .  L e n d e r .  

5 . 5 .  G u a r a n t o r .  

5 . 6 ,  I n s u r e r .  

6 .  R e f e r e n c e  - r e p e a t  f o r  e a c h  r e f e r e n c e .  

6 . 1 .  S h o r t  c o d e .  

6 . 2 .  C o m m e n t .  

7. R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

A . X .  PLANT CONSTRUCTION AND O P E R A T I O N  R E C O R D  

E v e r y  p l a n t  c o n s t r u c t e d  o r  b e i n g  c o n s t r u c t e d  o n  a a r e a  
i n c l u d e d  i n  t h e  Resource  Areas D a t a b a s e  w i l l  h a v e  a d e s c r i p -  
t i v e  r e c o r d  i n  t h e  P l a n t  F i l e .  

1 .  P l a n t  n a m e .  

2 .  Area n a m e .  

3 .  T y p e  o f  use - r e p e a t  f o r  e a c h  e x p e c t e d  u s e .  

3 . 1 .  A p p l i c a t i o n  - s u c h  a s :  a g r i c u l t u r e ,  d e s a l i n a t i o n ,  
o r e  d r y i n g ,  e l e c t r i c i t y ,  p l a n t  d r y i n g ,  s p a c e  

< h e a t i n g  . 
3.2. P l a n t  t y p e .  

3 . 3 .  R a t e d  p o w e r  o u t p u t .  

3.4. R e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  

4 .  F l u i d  s u p p l i e r .  

5. U t i l i t y .  

6 .  Date  d e s i g n  f i n i s h e d .  
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7. Date construction began. 

8. Date construction finished. 

9. Geothermal fluid characteristics. 

9.1. Inlet temperature. 

9.2. Inlet pressure. 

9.3. Total mass flow to plant. 

9.4. Total volume flow to plant.. 

9.5. Outlet temperature. 

9.6. Outlet pressure. 

9.7. Number of wells feeding plant. 

9.8. E x p e c t e d  w e l l  l i f e .  

9.9. Well replacement per year. . . .  

9.10. Pumping power required. 

10. Plant area selection. 

10.1. Date selection finished. 

10.2. Plant location. 

10.2.1. County. 

10.2.2. Meridian. 

10.2.3. Township line. 

10.2.4. Range line. 

10.2.5. Section. 

10.2.6. Size. 

1 1 .  Economic concerns. 

1 1 . 1 .  Reported geothermal fuel cost per year. 

1 1 .  1 . 1 .  Date cost reported. 

11.1.2. cost. 
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1 1 . 1 . 3 .  R e m a r k s .  

1 1 . 2 .  T o t a l  p l a n t  c o n s t r u c t i o n  c o s t .  

1 1 . 2 . 1 .  Date c o s t  r e p o r t e d .  

1 1 . 2 . 2 .  c o s t .  

1 1 . 2 . 3 .  R e m a r k s .  

1 1 . 3 .  O p e r a t i n g  c o s t  p e r  y e a r .  

1 1 . 3 . 1 .  Date c o s t  r e p o r t e d .  

1 1 . 3 . 2 .  c o s t .  

1 1 . 3 . 3 .  R e m a r k s .  

1 1 . 4 ,  P r o d u c t  p r i c e .  

1 1 . 4 . 1 .  Date  r e p o r t e d .  

1 1 . 4 . 2 .  P r i c e .  

1 1 . 4 . 3 .  R e m a r k s .  

1 2 .  S t a r t u p .  

1 2 . 1 .  Date s t a r t e d .  

1 2 . 2 .  Date f i n i s h e d .  

1 2 . 3 .  P r o b l e m  e n c o u n t e r e d  - r e p e a t  f o r  e a c h  p r o b l e m .  

1 3 .  C o m m e r c i a l  p r o d u c t i o n .  

1 3 . 1 .  Date commercial  . p r  

1 3 . 2 .  R e m a r k s .  

1 4 .  Reference - r e p e a t  f o r  e a c h  r e f e r e n c e .  

1 4 . 1 .  S h o r t  c o d e .  

1 4 . 2 .  Comment .  

1 5 .  G e n e r a l  r e m a r k s  - r e p e a t  f o r  e a c h  r e m a r k .  
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- -  A . 1 4 .  R E F E R E N C E  R E C O R D  

E v e r y  r e f e rence  g i v e n  a n y w h e r e  i n  t h e  R e s o u r c e  Areas Data- 
b a s e  w i l l  h a v e  a r e fe rence  r e c o r d  i n  t h e  R e f e r e n c e  F i l e .  

1 .  Reference  c o d e  - a b b r e v i a t i o n  ( s h o r t  c o d e )  f o r  r e f e r -  
ence,  c o n s i s t i n g  o f  a u t h o r ' s  l a s t  'name,  y e a r  o f  p u b l i -  
c a t i o n ,  a n d  a n  o p t i o n a l  s e q u e n c e  n u m b e r .  

2 .  A u t h o r  - r e p e a t  ' f o r  e a c h  a u t h o r .  

3 .  T i t l e .  

4 .  S o u r c e  - c o m p l e t e  s o u r c e ,  i n  s t a n d a r d  f o r m a t .  

5 .  R e m a r k s .  
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A P P E N D I X  S. G E O T H E R M A L  A R E A S  IN THE U N I T E D  S T A T E S  
w 

T h i s  t a b u l a t i o n  i s  i n t e n d e d  t o  i n c l u d e  a l l  p r o v e n ,  p o t e n t i a l ,  a n d  
i n f e r r e d  g e o t h e r m a l  a r e a s  i n  t h e  U n i t e d  S t a t e s  t h a t  a r e  e c o n o m i c a l l y  
i m p o r t a n t .  T h e  c u r r e n t  l i s t  i s  o n l y  a n  a p p r o x i m a t i o n  t o  t h i s  g o a l .  
We h a v e  u n d o u b t e d l y  o m i t t e d  some a r e a s ,  a n d  i n c l u d e d  a r e a s  w i t h  n o  
c r e d i b l e  g e o t h e r m a l  p o s s  i b i  1 i t  i e s .  Areas f r e q u e n t l y  h a v e  s e v e r a l  
names -- i t  i s  p o s s i b l e  t h a t  i n  s o m e  c a s e s ,  w e  h a v e  i n c l u d e d  a a r e a  
s e v e r a l  t i m e s ,  u n d e r  s u c h  d i f f e r e n t  n a m e s .  I t  w i l l  b e  g r e a t l y  a p p r e -  
c i a t e d  i f  r e a d e r s  who f i n d  e r r o r s  o r  o m i s s i o n s  l e t  u s  know o f  t h e m .  

S o u r c e s  f r e q u e n t l y  d i s a g r e e  a b o u t  r e s > e r v o i r  t e m p e r a t u r e s .  We h a v e  
u s e d  G E O T H E R M  1 1 1  i f  p o s s i b l e .  O t h e r w i s e ,  w e  g i v e  a v a l u e  e s t i m a t e d  
f r o m  o n e  o r  m o r e  o f  t h e  c i t e d  r e f e r e n c e s .  A s  t h e s e  t e n d  t o  v a r y  a m o n g  
t h e m s e l v e s l  t h e  t e m p e r a t u r e  v a l u e s  s h o u l d  b e  u s e d  w i t h  c a u t i o n .  

T h e  c u r r e n t  l i s t  i n c l u d e s  o v e r  8 0 0  a r e a s  i n  3 1  s t a t e s .  

T h e .  r e f e r e n c e s  g i v e n  i n  t h i s  a p p e n d i x  w i l l  b e  f o u n d  a t  t h e  e n d  o f  t h e  
a p p e n d i x .  

A l a s k a  - 1 1 5  a r e a s  

-- Area N a m e  
R e s e r v o i r  
T e m p .  

A d a k  I s l a n d  HS [ A d a k  I s l a n d  P G R A l  . . . . . . .  1 8 7  
Akun H S  [ A k u n  I s l a n d  P G R A l  
A k u t a n  HS [ A k u t a n  I s l a n d  P G R A l  
A l a t n a  H S  [ A l a t n a  R i v e r  P G R A l  
A m a g a t  HS 
A t t u  HS [ A t t u  I s l a n d  P G R A l  
A r c t i c  S p r i n g s  - s e e  S e r p e n t i n e  S p r i n g s  
B a i l e y  B a y  H S  [ B e l l  I s l a n d - U n u k  P G R A I  . . . . .  1 6 5  
B a k e r  HS - s e e  M a n l e y  HS 
B a l b o a  H S  [ B a l b o a  P G R A I  
B a r a n o f  HS [ B a r a n o f  P G R A l  . . . . . . . . . . .  1 2 5  
B a r t o n - S a k s  H S  [ B e l l  I s l a n d - U n u k  PGRAl 
B a t t l e s h i p  H S  - see  K w i n i u k  HS 
B e l l  I s l a n d  H S  [ B e l l  I s l a n d - U n u k  ^ P G R A l  . . .  
B o g o s l o f  H S  [ B o g o s l o f  P G R A  I 1 

C a p i t a l  S i t e  . . . . . . . . . . . . . . . . . .  76 
C h e n a  H S  [ C h e n a  P G R A I  . . . . . . . . . . . . .  97 
C h i e f  S h a k e s  S p r i n g s  - see  S h a k e s  S p r i n g s  

R e f  e r e n c  es 

1 , 2,4, 5 

5 
2 , s  
5 
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Chuginadak HS [Chuginadak Island PGRAl 5 
Circle HS [Circle PGRAl . . . . . . . . . . . .  134 1,2,4,5 
Clear Creek [Darby Mountain PGRAl . . . . . . .  99 1 , 2,495 
Cold Bay HS [Cold Bay PGRAl . . . . . . . . . .  145 5 

Courtney HS [Mt. McKinley NPI 5 
Craig HS 5 
Dall HS 5 
Dulbi . . . . . . . . . . . . . . . . . . . . .  126 1,495 
East of Cold Bay . . . . . . . . . . . . . . . .  117 1 , 2 , 4  
El Capitan Spring [El Capitan PGRAl 5 
Emmons HS [Pavlof Volcano PGRAI 5 
False Pass HS [Bechevin Bay PGRA] 5 
Fish Bay HS [Fish Bay PGRAl 5 
Flat HS [Flat PGRAl 5 
George Inlet Spring [George Inlet PGRAl 5 
Geyser Bight [Geyser Spring Basin KGRAJ . . . .  182 1 , 2 9 4 ~ 5  
Glacier HS [Mt. McKinley NPI w 5 
Goddard HS . . . . . . . . . . . . . . . . . . .  148 1,2,4,5 
Granite Mountain [Granite Mountain PGRA] . . . .  130 5 
Great Sitkin Island [Great Sitkin PGRAl . . . .  125 1 , 2 , 4 , 5  
Gut Bay HS [Gut Bay PGRAl 5 
Hale HS 5 
HaiJk HS [Selawik River PGRAI 5 
Hooniah HS [Chichagof Yakobi Island PGRAI . . .  136 1,294,s 
Horner HS [Melozi-Horner PGRA] 5 
Hot Springs Bay [Akutan Island PGRAl . . . . . .  136 1,2,4,5 
Hot Springs Cove [Geyser Springs Basin KGRAI . . 148 1,2,4,5 
Hutlinana Creek HS [Hutlinana PGRAI 5 
Immachuk HS [Imuruk Lake PGRAI 5 
Imuruk Lake [Imuruk Lake PGRAI 5 
Kachauik HS [Darby Mountai’n PGRAl 5 
Kagamil HS [Kagamil PGRAl 5 
Kanaga Island IKanaga Island PGRAl 5 
Kanuti . . . . . . . . . . . . . . . . . . . . .  120 1,28485 
Katni HS [Mi. Katmi PGRAl 5 
Kiana HS 5 
Kilo HS [ R a y  River PGRAI 5 
Klawasi [Wrangell Mountains PGRAl . . . . . . .  650 5 
Kliuchef HS [Atka Island PGRAI 5 
Korovin HS [Atka Island PGRAJ 5 
Kotzebue . . . . . . . . . . . . . . . . . . . .  7 2  5 
Kruzgamepa HS - s e e  Pilgrim HS 
Kwiniuk HS [Darby Mountain PGRAl 5 
Lava Creek . . . . . . . . . . . . . . . . . . .  90 1,2,4,5 
Le Donne - see Dulbi 
Lisianski HS [Chichagof Yakobi Is. PGRAl 5 
Little Melozitna HS [Little Melozitna PGRAl . . 125 1,2,4,5 
Little Sitkin Island HS [Little Sitkin PGRA] 5 
Lituya Bay [Lituya Bay PGRAl 5 
McCartney HS [Flat Creek PGRAl 5 

Conway HS - s e e  Minook HS 
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McDonnell HS 

Page 43 

5 
Makushin HS [Makushin PGRAl 5 
Manley HS [Manley PGRAl . . . . . . . . . . . .  8 6  1 9 2 9 4 9  5 
Melozi HS [Nelozi-Horner PGRAl . . . . . . . . .  1 2 4  1 , 2 9 4 9 5  
Melozitna HS - see Melozi HS 
Minook HS [Hutlinana PGRAl 5 
Mitchell HS 5 
Mother Goose HS [Mother Goose Lake PGRAl 5 
Mud Bay HS [Chichagof Yakobi Island PGRAl 5 
Near Fish Bay . . . . . . . . . . . . . . . . .  1 4 3  1 , 2 9 4  
Nika HS [Chichagof Yakobi Island PGRAl 5 
North End Tenakee Inlet [Chichagof Yakobi PGRAI 1 2 2  1 , 4 9 5  
Nylen HS 5 
Okmok Caldera [Okmok Caldera KGRA] . . . . . . .  1 2 5  2 , 5 9 5  
Okpilak Springs . . . . . . . . . . . . . . . .  9 0  1 , 4 9 5  
Ophir Creek HS [Kilbuck Mountains PGRAI 5 
Peril Strait HS [Chichagof Yakobi Island PGRAl 5 
Peulik HS [Mt. Peulik PGRAl 5 
Pilgrim HS [Pilgrim KGRAl 137 1 , 2 9 4 - 6  
Pocahontas HS [Tunalaken PGRAl 5 
Port Heiden [Black Peak PGRAI 5 
Purcell Mountains HS [Selawik River PGRAl 5 
Ray River HS [Ray River PGRAl 5 
Red Hill Spring 5 
Reed River HS [Reed River PGRAI . . . . . . . .  1 2 6  1 , 4 9 5  
Rootok HS 5 
Sadlerochit [Sadlerochit PGRAl 5 
Seguam HS [Seguam Island PGRAl 5 
Semisopochnoi HS [Semisopochnoi PGRAl 5 
Serpentine Springs [Serpentine PGRAl . . . . . .  1 3 1  1 9 2 , 4 9 5  
Shakes Springs [Stikine PGRAl . . . . . . . . .  1 4 2  1 9 2 9 4 9 5  
Shublik Springs [Shublik PGRAl 5 
Sitka HS - see Goddard HS 
S o u b y  HS [Selawik River PGRAl 5 
South [Selawik River PGRA J . . . . . . . . . . .  86 1 , 2 , 4 , 5  
South Stikine HS [Stikine River PGRAI 5 
Staniukovich HS [Staniukovich PGRAl 5 
Summer Bay HS [Makushin PGRAl 5 
Sun Island [Sun PGRAI I, I 5 
Sweepstakes - see Granite Mountain 
Tanaga Island HS [Tanaga Island PGRAl 5 
T e n a k e e H S .  . . . . . . . . . . . . . . . . . .  1 1 5  2 , s  
Tolovana [Tolovana;PGRAl . . . . . . . . . . .  . 1 2 2  1 , 2 9 4 9 5  
Tolsona HS [Tolsona PGRA] 5 
Tuluksak HS 5 
Tunalkten HS [Tunalkten Lake PGRAl. 5 
Twelve Nile HS [Twelvemile Creek PGRAl 5 
Umnak Island HS [Geyser Springs Basin PGRAl . . 1 0 6  1 9 4  
Unalaska 5 
Unimak HS [Pogromni Volcano PGRAl 5 
Unuk HS [Bell Island-Unuk PGRAl 5 

. . . . . . . . . . .  
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V a n k  tIS [ V a n k  I s l a n d  P G R A l  
West S h a k e s  HS [ S t i k i n e  R i v e r  P G R A I  
W h i t e  S u p l h u r  S p r i n g s  . see H o o n i a h  H S  
W o l f e  H S  [ B i g  W i n d y  C r e e k  P G R A l  
W o o d c h o p p e r  S p r i n g  [ W o o d c h o p p e r  P G R A l  
Z a r e m b o  S p r i n g s  [ Z a r e m b o  PGRAl 

A r i z o n a  . 4 0  a r e a s  

Area Name 

A v r a  V a l l e y  . . . . . . .  
B u c k h o r n  M i n e r a l  B a t h  . . 
Casa G r a n d e  . see C o o l i d g e  
C a s t l e  H S  . . . . . . . .  
C h a n d l e r  . . . . . . . . .  
C l i f t o n  HS [ C l i f t o n  K G R A ]  
C o f f e r s  H S  . . . . . . . .  
C o o l i d g e  . . . . . . . . . .  
C o o l i d g e  D a m  H S  . . . . .  
E a g l e  C r e e k  . . . . . . .  
F r i e n d l y  C o r n e r s  . . . . .  
G i l a  Bend  . . . . . . . .  
G i l l a r d  H S  [ G i l l a r d  K G R A I  
G l e n b a r  .. A s h u r s t  . . . .  
G o o d y e a r  - * P h o e n i x  West . 
H a r q u a h a l a  P l a i n s  . . . .  
H o o k e r s  
H o o v e r  D a m  
H u a l a p a i  V a l l e y  . . . . .  
K i n g m a n - A q u a r i u s  R e g i o n  . 
M c M u l l e n  V a l l e y  . . . . .  
Mammoth . S a n  M a n u e l  . . .  
Mesa . B u c k h o r n  Area . . .  
M t  . G r a h a m  . . . . . . . .  
P a p a g o  F a r m s  . . . . . . . .  
P i c a c h o  R e s e r v o i r  . . . .  
P o w e r  R a n c h e s  I n c  . Wells . 
R a i n b o w  V a l l e y  . . . . . .  
S a f f o r d  Area 
S a f f o r d  E a s t  . . . . . . .  
S a n  B e r n a r d i n o  R a n c h  . . .  
S a n  B e r n a r d i n o  V a l l e y  . . 
S a n  S i m o n  V a l l e y  . . . . .  
S a n  S imon  Well . . . . . .  
S e l l s  . . . . . . . . . .  

H y d e r  V a l l e y  . . . . . . .  

. .  . .  
D a m  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  

. .  

. .  

. .  

. .  

. .  . .  

. .  . .  

. .  

. .  . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  . .  
H S  
. .  
. .  
. .  . .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  
. .  

. .  . .  

. .  . .  

. .  

. .  

. .  . .  

. .  

. .  . .  

. .  . .  

. .  . .  

. .  

. .  

R e s e r v o i r  

. .  

. .  

. .  

. .  

. .  . .  

. .  . .  

. .  

. .  

. .  

. .  

. .  . .  

. .  

. .  . .  

. .  . .  

. .  

. .  

. .  

. .  . .  

. .  . .  

. .  

. .  . .  

. .  

. .  

. .  

. .  . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  . .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  

. .  . .  

. .  

. .  
& . . .  
. .  
. .  
. .  
. .  
. .  
. .  

T e m . ~ .  tc> 

1 0 0  
8 9  

1 1 0  
1 7 8  
1 1 0  
1 3 0  

5 3  
1 2 5  

8 5  
3 7  
4 8  

1 3 4  
5 5  
5 2  
7 7  

5 0  
1 5 0  

9 0  
3 7  

- 3 5  
4 5  

1 1 0  
1 0 7  
1 1 3  
1 6 5  
1 2 0  

1 1 0  
9 4  
9 0  
5 7  

1 3 4  
8 0  

5 
5 

5 
5 
5 

R e f e r e n c e s  

10 
‘10 

2. 10  
3 9 4  
2 . 3 . 5 .  1 0  
10 
10  
3 .  10 
1.2. 4 
10 
10  
1-5 .  1 0  
10  
10  
10  
3.  1 0  
10  
10  
10  
10  
10  
10  
1 0 .  
2 
10 
10  
1. 10  

. 10 
10 
10  
10  
1 0  
10 
1. 4 . 1 0  
1 0  
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S p r i n g e r v i l l e  S o u t h  . . . . . . . . . . . . . .  8 5  1 0  
T u c s o n  S o u t h  . . . . . . . . . . . . . . . . . .  7 9  1 0  
V e r d e  HS . . . . . . . . . . . . . . . . . . . .  1 5 0  2 , l O  
W h i t e w i n g  R a n c h  - see  H y d e r  V a l l e y  
W i l l c o x  . . . . . . . . . . . . . . . . . . . .  8 7  1 0  
Y u m a . .  . . . . . . . . . . . . . . . . . . . .  1 3 8  . 1 0  

A r k a n s a s  - 2 a r e a s  

-- Area N a m e  

P a g e  4 5  

R e s e r v o i r  
T e m p .  ( G I  References  

C a d d o  G a p  S p r i n g s  . . . . . . . . . . . . . . . .  3 5  4 
H o t s p r i n g s  . . . . . . . . . . . . . . . . . .  6 4  4 

C a l i f o r n i a  - 9 4  a r e a s  

-- Area N a m e  
R e s e r v o i r  
T e m p .  (GI Refe rences  

A e t n a  S p r i n g s  . . . . . . . . . . . . . . . . .  1 3 5  
A r r o w h e a d  HS . . . . . . . . . . . . . . . . . .  137  
B a k e r  S o d a  S p r i n g  . . . . . . . . . . . . . . .  130  
B a r t  l e t t  
B a s s e t H s  . . . . . . . . . . . . . . . . . . .  88 
B e c k w o r t h  P e a k  [ B e c k w o r t h  P e a k  K G R A I  
B e n t o n H S  . . . . . . . . . . . . . . . . . . .  1 1 5  
Bieber 
B i g  Bend  HS . . . . . . . . . . . . . . . . . .  1 2 0  
B l a c k  R o c k  P o i n t  HS - see  N o r t h  S h o r e  Mono L a k e  
B l a y n e y  Meadows  H S  . . . . . . . . . . . . . . .  1 0 5  
B o d i e  [ B o d i e  K G R A l  
B o r a x  L a k e  
B o r d e r  [ E a s t  Mesa K G R A l  . . . . . . . . . . . .  1 6 0  
B r a w l e y  [ B r a w l e y  K G R A l  . . . . . . . . . . . . .  2 5 0  
B r i d g e - P o r t  . . . . . . . . . . . . . . . . . . .  1 0 8  

B u c k e y e H S .  . . . . . . . . . . . . . . . . . .  93 B r o c k w a y  HS . . . . . . . . . . . . . . . . . .  1 2 0  

C a l i s t o g a  H S  [ G e y s e r s - C a l i s t o g a  K G R A l  . . . . .  141 
Casa D i a b l o  HS [Mono-Long  V a l l e y  K G R A I  
C h a l k  M t n .  Area [ G e y s e r s - C a l i s t o g a  K G R A l  . . . .  1 0 5  
C h a m p a g n e  S p r i n g s  - see  F o u t s  S p r i  
C l e a r  L a k e  V o l c a n i c  F i e l d  Area [ G e y s e r s  K G R A l  . 1 9 5  
C o o k s  S p r i n g  - s e e  L o v e  L a d y  R i d g e  
C o r n e l i a n  H S  - see  B r o c k w a y  HS 

2 
114 
2 
3 
1 9 4  
3 
2 
3 
1 , 2 , 4  

2 
3 
3 
1 , 2 , 4  
1-4 
3 
2 
1 , 2 , 4  
1-4 

1 , 4  

1 , 4  
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C o s 0  H S  [ C o s o  H S  K G R A l  . . . . . . . . . . . . . 2 3 0  
C r a b t r e e  H S  - s e e  L i t t l e  H o r s e  M o u n t a i n  
D e a d s h o t . S p r i n g s  . . . . . . . . . . . . . . . . 1 3 5  
D u n e s  [ D u n e s  K G R A  1 . . . . . . . . . . . . . . . 1 2 0  
E a s t  B r a w l e y  - see  Glamis  
E a s t  Mesa [ E a s t  IMesa K G R A l  . . . . . . . . . . . 1 8 0  
F a l e s  H S  . . . . . . . . . . . . . . . . . . . . 1 1 9  
F o r d  D r y  L a k e  [ F o r d  D r y  L a k e  K G R A l  
F o r t  B i d w e l l  Area :. . . . . . . . . . . . . . 1 2 6  
F o u t s  ( C h a m p a g n e )  S p r i n g s  . . . . . . . . . . . 1 3 0  
F o u t s  ( R e d e y e )  S p r i n g s  . . . . . . . . . . . . . 1 5 0  
G l a m i s  [ G l a m i s  K G R A l  . . . . . . . . . . . . . . 1 2 0  
G l a m i s  E a s t  [ G l a m i s  K G R A l  . . . . . . . . . . . 120  
G l a s s  M o u n t a i n  [ G l a s s  M o u n t a i n  K G R A l  
G r o v e r s  H S  . . . . . . . . . . . . . . . . . . . 130  
H e b e r  [ H e b e r  K G R A l  . . . . . . . . . . . . . . . 1 8 0  
H o n e y  L a k e  
H o p l a n d  
H o t  B o l a t a  - see  S u l p h u r  B a n k  M i n e  
H o t  M i n e r a l  Well 
Hunt H S  . . . . . . . . . . . . . . . . . . . . 1 0 5  
J a c k s o n ' s  S p r i n g  - see  N a p a  S o d a  S p r i n g  
K e l l e y H S  . . . . . . . . . . . . . . . . . . . 1 1 6  
K n o x v i l l e  [ K n o x v i l l e  K G R A l  . . . . . . . . . . . 150  
L a k e  C r o w l e y  
Lassen [ L a s s e n  K G R A l  . . . . . . . . . . . . . . 2 4 0  
L a v a  M o u n t a i n  
L i c k  S p r i n g  - see  T u s c a n  S p r i n g  
L i t t l e  H o r s e  M t n .  [ L i t t l e  H o r s e  M t n .  K G R A l  . . . 1 5 0  
L o n g  V a l l e y  C a l d e r a  [Mono-Long  V a l l e y  K G R A I  . . 2 3 0  
L o s  G u i l i c o s  Warm S p r i n g s  . . . . . . . . . . . 1 3 5  
L o v e  L a d y  R i d g e  [ L o v e  L a d y  R i d g e  K G R A J  . . . . . 1 4 1  
Mammoth L a k e s  [Mono-Long  V a l l e y  K G R A l  
M a r k  West S p r i n g s  . . . . . . . . . . . . . . . 1 4 0  
M a y a c a m a s  M o u n t a i n s  
M e n l o  
M e r c e y  H S  . . . . . . . . . . . . . . . . . . . 1 2 5  
M o r g a n  S p r i n g s - G r o w l e r  S p .  Area [ L a s s e n  K G R A l  . 2 3 0  
M t .  K o n o c t i  
N a p a  S o d a  S p r i n g s  . . . . . . . . . . . . . . . 1 5 0  
N a p a  S o d a  S p r i n g s  R o c k  . . . . . . . . . . . . . 1 4 5  
Near B l a c k  P o i n t  . . . . . . . . . . . . . . . . 1 2 5  
Near G l e n b r o o k  
N e i l l ' s  H S  - s e e  S c o v e r n  H S  
N e w b e r r y  
N i l a n d  
N o r t h  S h o r e  Mono, L a k e  [Mono-Long  V a l l e y  K G R A l  . 9 4  
O n e - S h o t  M i n i n g  Co - see  K n o x v i l l e  
O r n b a u n  S p r i n g s  . . . .,-. . . . . . . . . . . . 1 2 5  
O r r ' s  HS . . . . . . . . . . . . ' .  . . I  . . . . . 1 1 5  
P a o h a  I s l a n d  . . . . . . . . . . . . . . . . . .I 1 2 5  

1-4  

2 
1-4 

1-4 
1-4 
3 
1 9 4  
2 
2 
1-4 
1 , 2 9 9  
3 
1 , 2 9 4  
1-4 
3 
3 

3 
2 

1-4  
29 3 
3 
1-4  
3 

2 9 3  
1-4 
2 
2 9 3  
3 
2 
3 
3 
2 
1 , 2 9 4  
3 
2 
2 
2 
3 

3 
3 
1t4 

2 
2 
2 

\ 
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P i l g e r  E s t a t e s  H S  . . . . . . . . . . . . . . .  96 
P o i n t  Area H S  . . . . . . . . . . . . . . . . .  105 
P r i e s t  S p r i n g  . see  N a p a  S o d a  S p r i n g s  R o c k  
R a n d s b u r g  Area [ R a n d s b u r g  K G R A l  . . . . . . . .  150 
R e d ' s  Meadow . . . . . . . . . . . . . . . . . .  165 
R e d e y e  S p r i n g s  . see  F o u t s  S p r i n g s  
S a l i n e  V a l l e y  [ S a l i n e  V a l l e y  K G R A l  
S a l t  S p r i n g s  ( 1 )  . . . . . . . . . . . . . . . .  110 
S a l t  S p r i n g s  (2) . . . . . . . . . . . . . . . .  150 
S a l t o n  S e a  Area [ S a l t o n  Sea KGRA] . . . . . . .  330 
S a r a t o g a  S p r i n g s  . . . . . . . . . . . . . . . .  140 
S c o v e r n  H S  . . . . . . . . . . . . . . . . . . .  114 
S e i g l e r  S p r i n g s  . . . . . . . . . . . . . . . .  150 
S e s p e  H S  [ S e s p e  HS K G R A l  . . . . . . . . . . . .  136 
S i e r r a  V a l l e y  Area . . . . . . . . . . . . . . .  131 
S k a g g s  HS . . . . . . . . . . . . . . . . . . .  95 
S o d a  S p r i n g s  . . . . . . . . . . . . . . . . . .  150 
S u l p h u r  B a n k  M i n e  [ G e y s e r s - C a l i s t o g a  K G R A l  . . .  186 
S u r p r i s e  V a l l e y  Area [ S u r p r i s e  V a l l e y  K G R A I  . . 143 
S u s a n v i l l e  . . . . . . . . . . . . . . . . . . .  105 
T e c o p a H S  . . . . . . . . . . . . . . . . . . .  137 
T h e  G e y s e r s  [ G e y s e r s - C a l i s t o g a  K G R A l  . . . . . .  240 
T r a v e r t i n e  HS Area . . . . . . . . . . . . . . .  1 1 0  
T u s c a n  S p r i n g s  . . . . . . . . . . . . . . . . .  140 
V i c h y  S p r i n g s  . . . . . . . . . . . . . . . . . .  135 
Walter S p r i n g s  . . . . . . . . . . . . . . . . .  135 
Warner H S  . . . . . . . . . . . . . . . . . . .  145 
W e n d e l - A m a d e e  Area [ W e n d e l - A m a d e e  K G R A l  . . . .  128 
West V a l l e y  R e s e r v o i r  H S  . . . . . . . . . . . .  138 
W e s t m o r l a n d  . . . . . . . . . . . . . . . . . .  215 
W i l b u r  S p r i n g s  Area . . . . . . . . . . . . . .  141 

C o l o r a d o  . 6 2  a r e a s  
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1.2. 4 
2 

1-4  
2 

3 
2 
2 
1-4 
2 
184 
2 
1-4 
1,3,4 
1-4 
2 
1. 2.4 
1-4 
3 
1.3. 4 
1-4 
1. 2.4 
2 
2 
2 
2 
1-4 
1. 4 
1. 4 
1-4 

.. Area Name i 
8 . .  

R e s e r v o i r  
T e m p  . (GI R e f  e r e n c  es  

A n t e l o p e  Warm S p r i n g s  . . . . . . . . . . . . . .  45 
A v a l a n c h e  S p r i n g s  . see  P e n n y  H S  . 
B i r d s i e  Warm S p r i n g s  . . . . . . .  / . . . . . . .  45 . . . . . . . . . . .  48 B r a n d s  R a n c h  
B r o w n ' s  G r o t t o  Warm S p r i n g s  . . .  l . . . . . . .  75 
C e b o l l a  H S  . . . . . . . . . . . .  1 . . . . . . . .  105 
C e m e n t  C r e e k  Warm S p r i n g  . . . . . . . . . . . . .  45 
C h a l k  C r e e k  HS Area . . . . . . . . . . . . . .  175 
C l a r k  A r t e s i a n  Well . . . . . . . . . . . . . .  35 
C o l o n e l  C h i n n  H o t  Water Well 

. ! ' . . * . . .  
C a n o n  C i t y  H S  i 

1 1  

1 1  
1 1  
1 1  
1 1  
1,294,ll 
1 1  
1. 1 1  
1 1  
1 1  
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C o n u n d r u m  H S  . . . . . . . . . . . . . . . . . .  4 5  1 1  
C o t t o n w o o d  H S  Area . . . . . . . . . . . . . . .  1 5 0  2. 1 1  
C r a i g  Warm Water Well . . . . . . . . . . . . .  5 5  1 1  
Dexter  Warm S p r i n g s  . . . . . . . . . . . . . .  3 5  1 1  
Don K . R a n c h  A r t e s i a n  Well 1 1  
D o t s e r o  Warm S p r i n g s  . . . . . . . . . . . . . .  3 8  1 1  
D u n t o n H S  . . . . . . . . . . . . . . . . . . .  6 0  1 1  
D u t c h  C r o w l e y  A r t e s i a n  Well . . . . . . . . . .  7 5  1 1  
E l d o r a d o  S p r i n g s  . . . . . . . . . . . . . . . .  3 1  1 1  
Eoff A r t e s i a n  Well . . . . . . . . . . . . . . . .  5 0  1 1  
F l o r e n c e  A r t e s i a n  Well . . . . . . . . . . . . .  4 1  1 1  
F r e e m o n t  N a t a t o r i u m  H S  . . . . . . . . . . . . .  4 1  1 1  
G e y s e r  Warm S p r i n g  . . . . . . . . . . . . . . .  9 0  1 1  
G l e n w o o d  S p r i n g s  . . . . . . . . . . . . . . . .  1 4 0  2. 1 1  
H a r t s e l  HS 1 1  
H a y s t a c k  B u t t e  Warm Water Well . . . . . . . . .  5 0  1 1  
H o t  S u l p h u r  S p r i n g s  . . . . . . . . . . . . . .  1 1 0  1 1  
I d a h o H S  . . . . . . . . . . . . . . . . . . . .  1 1 5  2. 1 1  
J u n i p e r  H S  . . . . . . . . . . . . . . . . . . .  6 5  1 1  
Lemon H S  
Lower Waunita HS . . . . . . . . . . . . . . . . .  1 3 5  
M c I n t y r e  W a r m  S p r i n g  . . . . . . . . . . . . . .  35 1 1  
Mapco  S t a t e  Well 1 - 3 2  . . . . . . . . . . . . .  1 2 8  1. 4 
M i n e r a l  H S  . . . . . . . . . . . . . . . . . . . .  1 0 5  2 .3 .  1 1  
M t  . P r i n c e t o n  S p r i .  n g s  . . . . . . . . . . . . .  1 1 5  2-4 
O r v i s  HS . . . . . . . . . . . . . . . . . . . .  110  2. 1 1  
O u r a y  H S  . . . . . . . . . . . . . . . . . . . .  8 0  1 1  
P a g o s a  S p r i n g s  . . . . . . . . . . . . . . . . .  1 1 5  2 9 1 1  
P a r a d i s e  H S  . . . . . . . . . . . . . . . . . .  1 6 1  1.4.  1 1  
P e n n y  H S  . . . . . . . . . . . . . . . . . . . . .  9 8  1.4.  1 1  
P e n r o s e  A r t e s i a n  Well - see  F l o r e n c e  A r t e s i a n  Well 
P i n k e r t o n  HS Area . . . . . . . . . . . . . . .  100  1 1  
P o n c h a  H S  [ P o n c h a  K G R A l  . . . . . . . . . . . .  1 0 1  1-4 .  1 1  
P o w d e r h o r n  HS - see  C e b o l l a  H S  
R a i n b o w  H S  . . . . . . . . . . . . . . . . . . .  4 5  1 1  
R a n g e r  Warm S p r i n g  . . . . . . . . . . . . . . .  4 5  1 1  
R h o d e s  Warm S p r i n g  . . . . . . . . . . . . . . .  3 0  1 1  
R i c o  1 1  
R o u t t  HS . . . . . . . . . . . . . . . . . . . .  1 3 1  1 .2 .4 .  1 1  
S a n d  D u n e s  S w i m m i n g  P o o l  Well . . . . . . . . .  1 4 8  1. 4 . 1 1  

1 1  
1 1  

3 
1 1  

S a n  L u i s  V a l l e y  
S h a w s  Warm S p r i n g  . . . . . . . . . . . . . . .  4 5  
S o u t h  C a n y o n  H S  . . . . . . . . . . . . . . . .  1 1 5  1 1  
S o u t h  D o t s e r o  Warm S p r i n g  . . . . . . . . . . .  4 0  1 1  
S p l a s h l a n d  H o t  Water Well . . . . . . . . . . .  1 4 3  1 .4 .  1 1  
S t e a m b o a t  S p r i n g s  . . . . . . . . . . . . . . .  1 2 5  2. 1 1  
S t i n k i n g  S p r i n g s  . . . . . . . . . . . . . . . .  5 0  1 1  
S w i s s v a l e  W a r m  S p r i n g s  . . . . . . . . . . . . .  4 5  1 1  
T r i m b l e  HS . . . . . . . . . . . . . . . . . . . .  6 0  1 1  
T r i p p  H S  . . . . . . . . . . . . . . . . . . . .  6 0  1 1  
V a l l e y  V i e w  H S  . . . . . . . . . . . . . . . . .  4 5  3. 1 1  
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Wagon W h e e l  G a p  HS 1 0 0  1 , 2 , 4 , 1 1  
W a u n i t a  HS . . . . . . . . . . . . . . . . . . .  1 4 3  
W e l l s v i l l e  Warm S p r i n g  . . . . . . . . . . . . .  4 5  1 1  

"eurr . . . . . . . . . . . . . . .  
1 9 2 t 4 t l l  

D e l a w a r e  - 5 a r e a s  

Area Name 

B r i d g e v i l l e  
Camp B a r n e s  
D o v e r  A i r  F o r c e  Base 
Lewes 
S t a t e  T r e e  N u r s e r y  

R e s e r v o i r  
T e m p .  ( G I  R e f  e r  e n c e s  

F l o r i d a  - 2 a r e a s  

R e s e r v o i r  
Area N a m e  T e m p .  (GI R e f e r e n c e s  -- 

B i g  S a l t  S p r i n g  . . . . . . . . . . . . . . . .  3 0  4 
L i t t l e  S a l t  S p r i n g  4 

G e o r q i a  - 7 a r e a s  

-- Area Name 
R e s e r v o i r  
T e m p .  (GI 

B a r k e r  S p r i n g  
B r o w n ' s  S p r i n g  
L i f s e y  S p r i n g  
P a r k m a n  S p r i n g  
T a y l o r  S p r i n g  
T h u n d e r i n g  S p r i n g  
Warm S p r i n g s  . . . . . . . . . . . . . . . . . .  3 4  

References 
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H a w a i i  . 4 a r e a s  

R e s e r v o i r  . T e m p  . t o  R e f e r e n c e s  Area N a m e  

K a m a i l i  H o m e s t e a d s  Area, East R i f t  . . . . . . .  2 9 0  
K a p o h o  R e s e r v o i r  ( P u u l e n a  Area. P u n a )  . . . . .  2 9 0  
S t e a m i n g  F l a t s  ( S u l p h u r  B a n k )  Area . . . . . . .  1 5 0  
U p p e r  Kau Area . . . . . . . . . . . . . . . . .  1 0 0  

I d a h o  . 1 0 5  a r e a s  

Area N a m e  
R e s e r v o i r  
T e m p  . t o  

A r l i n g  H S  . . . . . . . . . . . . . . . . . . .  1 7 9  
A s h t o n  Warm S p r i n g s  . . . . . . . . . . . . . .  9 1  
B a n b u r y  A r e a  . . . . . . . . . . . . . . . . . .  1 0 8  
B a r r o n ' s  HS . . . . . . . . . . . . . . . . . .  9 5  
B a r t h  H S  
B a t t l e  C r e e k  HS . see  W a y l a n d  H S  
B e l v i d - e r e  H S  . . . . . . . . . . . . . . . . . .  1 6 3  
Ben Meek Well . see R i v e r d a l e  Area 
B e r g d o r f  H S  
B i g  C r e e k  H S  . . . . . . . . . . . . . . . . . .  1 5 7  
B l a c k f o o t  R e s e r v o i r  . . . . . . . . . . . . . .  2 4 0  
B o i l i n g  S p r i n g s  . . . . . . . . . . . . . . . .  1 0 0  
B o i s e  U r b a n  Area . . . . . . . . . . . . . . . .  77 
B o n n e v i l l e  H S  . . . . . . . . . . . . . . . . .  9 1  
B r u n e a u - G r a n d  V i e w  Area [ B r u n e a u  K G R A l  . . . . .  1 1 0  
B u r g d o r f  HS . . . . . . . . . . . . . . . . . .  1 2 5  
C a b a r t o n H S  . . . . . . . . . . . . . . . . . .  9 9  
C a c h e  V a l l e y  
Camas P r a i r i e  
C a s c a d e  H S  . . . . . . . . . . . . . . . . . . .  1 4 0  
C a s t l e  C r e e k  . s e e  B r u n e a u - G r a n d  V i e w  Area 
C l a r e n d o n  H S  . . . . . . . . . . . . . . . . . .  1 3 0  
C o n d a  [ C o n d a  K G R A l  
Cow F l a t s  HS . . . . . . . . . . . . . . . . . .  5 9  
C r a n e  C r e e k - C o v e  C r e e k  Area [ C r a n e  C r e e k  K G R A l  . 1 6 3  
D r y  C r e e k  Axes [ B o i s e ]  . . . . . . . . . . . . .  7 6  
D u t c h  F r a n k  S p r i n g s  . . . . . . . . . . . . . .  1 2 5  
E l k C r e e k H S  . . . . . . . . . . . . . . . . . .  1 2 0  
F l a t  C r e e k  H S  . . . . . . . . . . . . . . . . .  1 5 8  
G i v e n s  HS 
G o l d  F o r k  H S  . . . . . . . . . . . . . . . . . .  1 6 5  
G r a n d v i e w - O r e a n a  
G r a v e l  P i t s  Area . . . . . . . . . . . . . . . .  1 0 9  

R e f e r e n c e s  

6 
1.2. 4 
1. 4 
1 .2 .4  . 

1 2  

6 

6 

1 2  
1. 2.4 
3 .  6 
1.2.4.  1 2  
1-4.6.  1 2  

1 .2 .4 .  6 . 1 2  

2 J 1 2  . 
1 .2 .  4 .6  
6 
6 
6 

2. 6 
6. 1 2  . . 

1 2  
1-4.6.  1 2  
6 
2 
2 
6 
6 
6 
3 
1 J 2 J 4  
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G r a y ' s  L a k e  
G u y e r H S . ,  . . . . . . . . . . . . . . . . . .  1 3 5  
H a i l e y H S  . . . . . . . . . . . . . . . . . . .  1 3 5  

H o t  C r e e k  S p r i n g s  . . . . . . . . . . . . . . .  1 1 5  

I n d i a n  C r e e k  H S  . . . . . . . . . . . . . . . .  1 4 2  
I s l a n d  P a r k  [ I s l a n d  P a r k  K G R A l  . . . . . . . . .  1 2 0  
J e r r y  J o h n s o n  H S  . . . . . . . . . . . . . . . .  1 0 0  

K i r k h a m H S  . . . . . . . . . . . . . . . . . . .  1 2 0  

K r i g b a u m  HS . . . . . . . . . . . . . . . . . .  9 6  
L a i t y  H S  . . . . . . . . . . . . . . . . . . . .  1 2 5  

L i t t l e  C r e e k  HS . . . . . . . . . . . . . . . .  1 6 8  
M a d i s o n  C o u n t y  . . . . . . . . . . . . . . . . .  1 2 5  
M a g i c  R e s e r v o i r  Area . . . . . . . . . . . . . .  1 4 0  
M a l a d  . . . . . . . . . . . . . . . . . . . . .  1 3 3  
M a p l e  G r o v e  H S  . . . . . . . . . . . . . . . . .  9 5  
M o l l y ' s  H S  . . . . . . . . . . . . . . . . . . .  1 3 5  
M o u n t a i n  Home [ M o u n t a i n  Home K G R A l  . . . . . . .  1 8 8  
M u r p h y H S  . . . . . . . . . . . . . . . . . . .  9 9  
Near B a n b u r y  . . . . . . . . . . . . . . . . . .  1 4 0  
Near B e n n e t t  C r e e k  . . . . . . . . . . . . . . .  1 3 5  
Near B r i d g e r  S p r i n g s  . . . . . . . . . . . . . .  1 1 5  
Near B r o c k i e  A i r p o r t  . . . . . . . . . . . . . .  1 1 0  
Near C a m b r i d g e  . . . . . . . . . . . . . . . . .  1 8 0  
Near C e d a r  H i l l  . . . . . . . . . . . . . . . .  1 2 0  
Near C h a l k  M i n e  . . . . . . . . . . . . . . . .  1 4 0  
Near C l o v e r  C r e e k  . . . . . . . . . . . . . . .  1 2 0  
Near C o v e  S c h o o l  . . . . . . . . . . . . . . . .  1 2 5  
Near Deer C r e e k  . . . . . . . . . . . . . . . .  1 1 0  
Near G r i m e s  P a s s  . . . . . . . . . . . . . . . .  1 1 5  
Near M i d v a l e  . . . . . . . . . . . . . . . . . .  135 
Near M i d v a l e  A i r p o r t  . . . . . . . . . . . . . .  1 2 5  
Near P u n k i n  C o r n e r  . . . . . . . . . . . . . . .  1 2 5  
Near R y e g r a s s  C r e e k  . . . . . . . . . . . . . .  1 3 5  
N e i n m e y e r  HS . . . . . . . . . . . . . . . . . .  9 3  
N e w d a l e  Area . . . . . . . . . . . . . . . . . .  9 3  
N . E . B o i s e  T h e r m a l  Area . . . . . . . . . . . .  1 2 5  
O a k l e y  Warm S p r i n g s  . . . . . . . . . . . . . .  1 2 0  
O w l C r e e k H S  . . . . . . . . . . . . . . . . . .  1 3 1  

P a r a d i s e  H S  . . . . . . . . . . . . . . . . . .  1 2 0  

P a y e t t e  R i v e r  Area Near B a n k s  . . . . . . . . . .  1 3 8  

P r e s t o n  . . . . . . . . . . . . . . . . . . . .  2 5 0  
R a d i o  T o w e r s  Area . . . . . . . . . . . . . . .  1 2 4  

Heise 

H o t  S p r i n g s  R a n c h  - see W a r d r o p  H S  

K e l l e y  H o t  S p r i n g s - B a r b e r  Area [ B o i s e ]  

K i t t y ' s  H o t  H o l e  . see  M u r p h y  H S  

Lava C r e e k  H S  . see  M a g i c  R e s e r v o i r  Area 
L a v a  Hot  S p r i n g s  

P a l i s a d e s  

Parma 

P o c a t e l l o - C h u b b u c k  

P a g e  5 1  

3 
2. 6 
2 .6 .  1 2  
3 
2 

12  
3 .6 .  1 2  
6. 1 2  
6 
2 9 4  

1 , 2  
1 .2 .  4 

6 
6 
6 
1.2.  4 . 1 2  
1 2  
1 .2 .  4 
2 
3. 6 . 1 2  
1. 2.4 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
1. 2 .4  
1. 2 .4  
2 
2 
1 9 4  
3 
2 
3 
1. 2.4 
6 
3 9 1 2  
1 .2 .  4 
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R a f t  R i v e r  Area [ R a f t  R i v e r  K G R A J  . . 
Red R i v e r  H S  . . . . . . . . . . . . .  
R i g g i n s  H S  . . . . . . . . . . . . . .  
R i v e r d a l e  Area . . . . . . . . . . . .  
R o y s t o n e  H S  . . . . . . . . . . .  ; . 
S a l m o n  H S  
S c h u l t z '  H S  
S h a r k e y  H S  . . . . . . . . . . . . . .  
S l a t e  C r e e k  H S  . . . . . . . . . . . .  
S q u a w  H S  Area . . . . . . . . . . . .  
S t a n l e y  H S  . . . . . . . . . . . . . .  
S t a r k e y  HS . . . . . . . . . . . . . .  
S u n  V a l l e y  K e t c h u m  . . . . . . . . . .  
S u n b e a m  HS . . . . . . . . . . . . . .  
T w i n F a l l s  . . . . . . . . . . . . . .  
V u l c a n  H o t  S p r i n g s  [ V u l c a n  Ho t  S p r i n g s  
W a r d r o p  H S  . . . . . . . . . . .  
Warren H S  
W a s e w i c k  H S  . see W o r s w i c k  H S  
W a y l a n d  H S  . . . . . . . . . . .  
W e i r  C r e e k  HS . . . . . . . . .  
Weiser Area . . . . . . . . . .  
West B o i s e  Area . . . . . . . . .  
W h i t e  A r r o w  H S  . . . . . . . . .  
W h i t e  L i c k s  H S  . . . . . . . . .  
W o r s w i c k  H S  . . . . . . . . . .  
Y e l l o w s t o n e  [ Y e l l o w s t o n e  K G R A l  . 
Y o g h a n n  H S  . s e e  Z i m ' s  H S  
Z i m ' s  HS . . . . . . . .  
L o u i s i a n a  . 4 a r e a s  

.. Area Name 

A c a d i a  P a r i s h  . . . . .  
C a m e r o n  P a r i s h  . . . . .  
V e r m i l i o n  P a r i s h  . . . .  
C a l c a s i e u  P a r i s h .  . . . .  

. . . .  

. . . .  

. . . .  . . . .  

. . . .  

M a r y l a n d  . 1 a r e a  

Area Name 

. C r i s f i e l d  M u n i c i p a l  A i r p o r t  

. . . .  . . . .  

. . . .  

. . . .  . . . .  
. .  

. . . .  

. . . .  

. . . .  . . . .  . . . .  

. . . .  

. . . .  

. . . .  
K G R A I  . . .  

. .  

. .  

. .  

. .  . .  

. .  . .  . .  

. .  

. 1 4 7  . 8 3  . 9 5  

. 9 7  . 1 3 5  

. 1.07 

. 1 0 1  

. 1 2 4  

. 1 1 0  . 1 1 5  . 8 0  . 121, 

. 1 3 0  

. 1 3 8  

. 8 9  

. 1 1 6  

. 1 0 0  

. 1 4 2  

. . 7 6  . 1 0 0  

. 1 4 0  . 9 3  . 1 4 5  

. 1 2 0  

R e s e r v o i r  
T e m p  . ( G I  

. . .  1 6 4  

. . .  1 4 1  

. . .  1 4 0  

. . .  1 6 5  

R e s e r v o i r  
T e m p  . ( G I  

1 - 4 9 6 9 1 2  
1 .2 .4 .6 .  1 2  
1 .2 .4 .6 .  1 2  
1 .2 .  4 
1 .2 .4 .6 .  1 2  
6 
6 
1 .2 .  4.6 
1.2.4.  6 
1 9 4  
2 
2 
1 2  
1.2.4.  6 
6. 1 2  
1 -4 .6 .  1 2  
1.2. 4 
1 2  

1.2. 4 
6. 1 2  
1 - 4 9 6 9 1 2  
6 
1 .2 .  4 

1 , 2 , 4  
3.6. 1 2  

2 

. R e f e r e n c e s  

18  
18 
1 8  
1 8  

R e f e r e n c e s  
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M a s s a c h u s e t t s  . 1 a r e a  

R e s e r v o i r  
-- Area Name T e m p  . ( G I  R e f e r e n c e s  

S a n d  S p r i n g s  . . . . . . . . . . . . . . . . . .  24 4 

M o n t a n a  . 6 9  a r e a s  

.. Area N a m e  
R e s e r v o i r  
T e m p  . ( E l  R e f e r e n c e s  

A l h a m b r a  H S  . . . . . . . . . . . . . . . . . .  8 6  
A n a c o n d a  . . . . . . . . . . . . . . . . . . . .  7 5  
A n d e r s o n ' s  H S  . . . . . . . . . . . . . . . . .  3 0  
A n d e r s o n ' s  P a s t u r e  . . . . . . . . . . . . . . .  4 5  
A p e x H S  . . . . . . . . . . . . . . . . . . . .  7 6  

B a r k e l ' s  H S  . s e e  S i l v e r  S t a r  H S  
Bear C r e e k  H S  
B e a r m o u t h  . . . . . . . . . . . . . . . . . . .  3 5  
B e a r t r a p  H S  . see  N o r r i s  H S  
B e a v e r h e a d  R o c k  
B e d f o r d  H S  . . . . . . . . . . . . . . . . . . . .  3 0  
B i g  H o l e  H S  . s e e  J a c k s o n  HS 
B l u e  J o i n t  . . . . . . . . . . . . . . . . . . .  4 5  
B o u l d e r  H o t  S p r i n g s  [ B o u l d e r  Ho t  S p r i n g s  K G R A l  . 136  
B o z e m a n  . . . . . . . . . . . . . . . . . . . .  80  
B r i d g e r  C a n y o n  . . . . . . . . . . . . . . . . .  25  
B r o a d w a t e r  HS . . . . . . . . . . . . . . . . .  1 2 0  
B r o o k ' s  H S  . . . . . . . . . . . . . . . . . . .  2 5  
B r o w n ' s  HS . . . . . . . . . . . . . . . . . . .  3 0  
Camas . . . . . . . . . . . . . . . . . . . . .  100  
Camp Aqua  . . . . . . . . . . . . . . . . . . .  100  
C a r t e r  B r i d g e  . . . . . . . . . . . . . . . . . .  4 0  
C h i c o  . . . . . . . . . . . . . . . . . . . . . .  5 8  
C o r w i n  S p r i n g s  
Deer L o d g e  . . . . . . . . . . . . . . . . . . .  40 
D u r f e e  C r e e k  . . . . . . . . . . . . . . . . . .  3 0  
E l k h o r n  . . . . . . . . . . . . . . . . . . . .  6 5  
E n n i s H S  . . . . . . . . . . . . . . . . . . . .  1 3 5  
F a i r m o n t  H S  - see  G r e g s o n  HS 
G a l l o g l y  . . . . . . . . . . . . . . . . . . . . .  5 6  
G a r r i s o n  . . . . . . . . . . . . . . . . . . . .  3 5  
G r a n i t e  . . . . . . . . . . . . . . . . . . . .  8 0  

A V Q n  H S  

1 .2 .4 .  1 3  
13  
1 3  
1 3  
1 3  
13  

1 3  
1 3  

1 3  
1 3  

1 3  
1.4. 1 3  
13  
13  
1 . 2 . 4 .  13 
13 
13  
13  
13  
1 3  
1 3  

1 3  
1 3  
13  

3 . 

1 .3 .4 .  13  

1 3  
1 3  
13  
13  G r e e n  S p r i n g s  
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G r e g s o n  H S  . . . . . . . . . . . . . . . . . . .  1 2 4  1 , 2 , 4 , 1 3  
G r e y s o n  . . . . . . . . . . . . . . . . . . . .  2 5  1 3  
H a p g o o d  H S  . see  N o r r i s  H S  
H e l e n a  HS . see  B r o a d w a t e r  H S  
H u n t e r ' s  . . . . . . . . . . . . . . . . . . . .  7% 1 3  
J a c k s o n H S  . . . . . . . . . . . . . . . . . . .  1 2 5  2. 1 3  
J a r d i n e  H S  . See J a c k s o n  H S  
La D u k e  . . . . . . . . . . . . . . . . . . . .  7 3  1 3  
L a n d u s k y  . . . . . . . . . . . . . . . . . . . .  3 5  1 3  
L a n d u s k y  P l u n g e  . . . . . . . . . . . . . . . .  3 0  1 3  
L i t t l e  Warm S p r i n g s  . . . . . . . . . . . . . .  3 5  1 3  
L o d g e p o l e  . . . . . . . . . . . . . . . . . . .  3 5  13  
L O 1 0  . . . . . . . . . . . . . . . . . . . . . .  8 3  1 3  
L o w e l l ' s  H S  . . . . . . . . . . . . . . . . . .  3 0  1 3  
L u k a s ' H S  . . . . . . . . . . . . . . . . . . .  6 0  1 3  
McMenoney R a n c h  1 3  
M a r y s v i l l e  T e s t  Well [ M a r y s v i l l e  K G R A l  . . . . .  1 1 7  1 .3 .  4.13 
N e w  B i l t m o r e  . . . . . . . . . . . . . . . . . .  7 1  1 3  
N i m r o d  . . . . . . . . . . . . . . . . . . . . . .  3 0  1 3  
N o r r i s  HS . . . . . . . . . . . . . . . . . . .  1 0 3  
P i p e s t o n e  . . . . . . . . . . . . . . . . . . .  88 2. 1 3  
P l u n k e t t ' s  H S '  . . . . . . . . . . . . . . . .  . _  20 1 3  
P o t o s i  . . . . . . . . . . . . . . . . . . . . .  6 0  1 3  
P u l l e r ' s  H S  . . . . . . . . . . . . . . . . . . .  9 0  1 3  
Q u i t i n ' s  H S  . . . . . . . . . . . . . . . . . . .  99 1 3  
R e n o v a  1 3  
R i n g l i n g  H S  . . . . . . . . . . . . . . . . . .  6 0  1 3  

S l e e p i n g  C h i l .  d . . . . . . . . . . . . . . . . .  1 2 5  13  
S l o a n  Cow Camp . . . . . . . . . . . . . . . . .  8 5  1 3  
S t a u d e r m e y e r  R a n c h  . . . . . . . . . . . . . . .  4 5  13  

. . . . . . . . . . . . . . . . . . . .  1 3  
S y m e s '  HS . . . . . . . . . . . . . . . . . . .  1 0 2  1 3  
T h e x t o n  HS - s e e  E n n i s  H S  
T o s t o n  . . . . . . . . . . . . . . . . . . . . .  20 1 3  
T r u d e a u  . . . . . . . . . . . . . . . . . . . .  2 3  1 3  
V i g i l a n t e  . . . . . . . . . . . . . . . . . . .  3 5  1 3  
Warm S p r i n g s  . . . . . . . . . . . . . . . . . .  7 9  3 .  1 3  
Warner . . . . . . . . . . . . . . . . . . . . .  23  1 3  
West F o r k  S w i m m i n g  H o l e  . . . . . . . . . . . .  3 0  1 3  
W h i t e  S u l p h u r  S p r i n g s  . . . . . . . . . . . . .  1 2 5  2. 1 3  
Wolf  C r e e k  . . . . . . . . . . . . . . . . . . .  7 7  1 3  
Y e l l o w s t o n e  3 

1.2.4. 1 3  

S i l v e r  S t a r  H S  . . . . . . . . . . . . . . . . .  1 3 5  1.2.4.  1 3  

S u n  R i v e r  3 5  . 

' . 
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N e v a d a  . 6 7  a r e a s  

Area Name 
R e s e r v o i r  
T e m p  . 

A l k a l i  F l a t s  
A l l e n ' s  H S  
B a l t a z o r  HS [ B a l t a z o r  H S  KGRA] . . . . . . . . .  1 5 8  
B a r t h o l o m a e  H S  . . . . . . . . . . . . . . . . .  1 3 0  
Beowawe H S  [ B e o w a w e  K G R A l  . . . . . . . . . . .  2 2 6  
B l a c k  R o c k  P o i n t  Area [ D o u b l e  H S  K G R A l  . . . . .  1 2 2  
B l o s s o m  HS . s e e  H o t  P o t  

B r a d y  HS [ B r a d y - H a z e n  K G R A l  . . . . . . . . . .  1 5 5  
Bog H S  . . . . . . . . . . . . . . . . . . . . .  1 1 5  

B u f f a l o  V a l l e y  H S  . . . . . . . . . . . . . . .  1 3 5  
B u t t e  S p r i n g s  [ T r e g o  K G R A I  . . . . . . . . . . .  1 2 4  
C a r l i n A r e a  . . . . . . . . . . . . . . . . . .  90 
C h e r r y  C r e e k  Area . . . . . . . . . . . . . . .  1 1 4  
C l a y t o n  V a l l e y  
C o l a d o  Area . . . . . . . . . . . . . . . . . .  1 0 1  
C r e s c e n t  V a l l e y  H S  
D a r r o u g h  H S  [ D a r r o u g h  H S  K G R A l  . . . . . . . . .  1 3 2  
Desert P e a k  Area [ B r a d y - H a z e n  K G R A l  . . . . . .  2 2 5  
D i x i e  HS [ D i x i e  V a l l e y  K G R A l  . . . . . . . . . .  1 4 5  
D o u b l e  HS Area [ D o u b l e  H S  KGRA] . . . . . . . .  1 2 7  

E l k 0  H S  . s e e  H o t  H o l e  

F i s h  L a k e  V a l l e y  

F l y  R a n c h  N E  [ F l y  R a n c h  N o r t h e a s t  K G R A l  
G a b b s  
G e r l a c h  HS . s e e  G r e a t  B o i l i n g  S p r i n g  
G e r l a c h  N o r t h e a s t  [ G e r l a c h  N o r t h e a s t  K G R A I  
G i l b e r t ' s  H S  . s e e  S o u  H S  

Grea t  B o i l i n g  S p r i n g  [ G e r l a c h  K G R A l  . . . . . .  1 7 0  

D y k e  H S  . . . . . . . . . . . . . . . . . . . .  1 0 6  

F e r n l e y  Area [ B r a d y - H a z e n  KGRA] . . . . . . . .  1 6 6  

. F l y  R a n c h  H S  [ F l y  R a n c h  KGRA] . . . . . . . . .  1 0 0  

G o l c o n d a  H S  . . . . . . . . . . . . . . . . . . .  86 

H o t  H o l e  [ E l k o  H S  KGRA] . . . . . . . . . . . .  8 6  
H o t  P o t  . . . . . . . . . . . . . . . .  ' . . . .  1 1 4  

H o t  S p r i n g s  R a n c h  . . . . . . . . . . . . . . .  1 5 0  
H o t  S u l p h u r  S p r i n g s  ( T u s c a r o r a )  . . . . . . . .  1 6 7  
H o t  S u l p h u r  S p r i n g s  ( S u l p h u r  S p r i n g s )  . . . . .  1 0 2  
Howard  H S  . . . . . . . . . . . . . . . . . . .  1 3 0  
H u m b o l d t  H o u s e  . . . . . . . . . . . . . . . . .  2 3 0  
J e r s e y  V a l l e y  HS . . . . . . . . . . . . . . . .  1 8 5  
K y l e  H S  [ K y l e  H S  K G R A l  . . . . . . . . . . . . .  1 6 1  
L e a c h  H S  [ L e a c h  H S  K G R A l  . . . . . . . . . . . . .  1 6 0  
Lee H S  . . . . . . . . . . . . . . . . . . . . .  1 6 2  
M i n e r a l  HS . . . . . . . . . . . . . . . . . . .  1 0 0  
Moana Area [ M o a n a  S p r i n g s  K G R A I  . . . . . . . .  9 6  

H o t  S p r i n g s  P o i n t  [ H o t  S p r i n g s  P o i n t  K G R A l  . . .  8 7  

P a g e  5 5  

References  

3 9 1 4  
3 .  14  
1.4. 1 4  

1.4. 1 4  
2 9 1 4  

1 .3 .4 .  1 4  

2. 1 4  

1.4. 1 4  
1.4. 1 4  

1 . 2 . 4 .  1 4  
1. 2 9 4 . 1 4  
1. 4 . 1 4  
3 
1.3.  4 
3 9 1 4  
1.4. 1 4  
1 9 4  
1 - 4 9  14  
1.4. 14  
1 9 2 . 4 .  1 4  

1 .4 .  14  
3 
1.4. 14  
3 
3 

3 

1-49 1 4  
1.4, 1 4  
1.4, 14  

1-4 
1.2.  4 .14  

1 .2 .  4 . 1 4  
1 .2 .4 .  1 4  
1 . 2 . 4 .  1 4  
2 9 1 4  
1 9 4  
2 
1 - 4 9 1 4  
1-4 .  1 4  
1 . 2 . 4 .  14  
1 9 2 9 4 9 1 4  
1 .3 .  4 
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M o n t e  Neva H S  [ M o n t e  N e v a  K G R A l  
Near B l a c k  R o c k  . . . . . . . . . . . . . . . . 150 
Near S o l d i e r  Meadow . a  . . . . . . . . . . . . . 115 
Near Wells . . . . . . . . . . . . . . . . . . . 180 
N e e d l e  R o c k s  - s e e  T h e  N e e d l e s  
N e v a d a  H S  . . . . . . . . . . . . . . . . . . . 105 
P i n t o  H S  ( E a s t  a n d  West) [ P i n t o  HS K G R A l  . . . . 176 
P y r a m i d  L a k e  - * s e e  T h e  N e e d l e s  
R y e  P a t c h  [ R y e  P a t c h  K G R A l  
S a l t  Wells B a s i n  [ S a l t  Wells B a s i n  K G R A l  
S a n  E m i d i o  Desert Area [ S a n  E m i d i o  Desert K G R A l  185 
S a n  J a c i n t o  HS - s e e  M i n e r a l  HS 
S i l v e r  P e a k  [ S i l v e r  P e a k  K G R A l  
S m i t h  C r e e k  V a l l e y  Area . . . . . . . . . . . . 143 
S o d a  L a k e  Area [ S t i l l w a t e r - S o d a  L a k e  K G R A l  . . . 161 
S o l d i e r  Meadow [ S o l d i e r  Meadow K G R A l  
Sou  H S  [ D i x i e  V a l l e y  K G R A l  . . . . . . . . . . 86 
S p e n c e r  HS . . . . . . . . . . . . . . . . . . : 95 
S t e a m b o a t  S p r i n g s  [ S t e a m b o a t  S p r i n g s  K G R A I  . . . 2 0 7  
S t i l l w a t e r  Area [ S t i l l w a t e r - S o d a  L a k e  K G R A l  , . . 159 
S u l p ’ h u r  H S  [ R u b y  V a l l e y  K G R A I  . . . . . . . . . 181 
S u l p h u r  S p r i n g s  - see  H o t  S u l p h u r  S p r i n g s  
T h e  N e e d l e s  . . . . . . . . . . . . . . . . . . 116 
T r e g o  [ T r e g o  K G R A  1 . . . . . . . . . . . . . . . 124 
T u s c a r o r a  - see  H o t  S u l p h u r  S p r i n g s  
W a b u s k a  H S  [ W a b u s k a  K G R A l  . . . . . . . . . . . 140 
W a l l y ’ s  H S  . . . . . . . . . . . . . . . . . . . 110 
W a l t i  H S  . . . . . . . . . . . . . . . . . . . . 120 
Warm S p r i n g s  [Warm S p r i n g s  K G R A l  . . . . . . . . 125 
W a r d ’ s  HS - see  F l y  R a n c h  HS 
W i l s o n  HS [ W i l s o n  HS K G R A l  

3,14 
2 
2 
2 

2 
1-4,14 

3 
3 
1,394 

3,14 
1-49 14 
1-4 
14 
19294,14 
192,4914 
1-4 
1-4 
1,2,Q,lQ 

1-4,14 
3914 

1-4 
2,3,14 
2,3914 
2, 14 

3 

N e w  H a m p s h i r e  - 1 a r e a  

Area Name -- 

C o n w a y  G r a n i t e  

Res e r v o  i r 
Temp.  ( G I  R e f e r e n c e s  
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-- Area Name 

A t l a n t i c  C i t y  
C a p e  May 
F o r k e d  R i v e r  

# F o r t  m o n m o u t h  
Sea G i r t  

- N e w  M e x i c o  - 5 5  a r e a s  

-- Area N a m e  

A P P E N D I X  B. GEOTHERMAL A R E A S  P a g e  5 7  

R e s e r v o i r  
T e m p .  tc) R e f e r e n c e s  

R e s e r v o i r  
T e m p .  t o  R e f e r e n c e s  

A 1  b u q u e r q u e  
A l e m a n . .  . . . . . . . . . . . . . . . . . . . 1 1 0  
A n i m a s  V a l l e y  
Baca L o c a t i o n  [Baca L o c a t i o n  No. 1 K G R A l  . . . . 2 7 8  
B e r i n o - M e s q u i t e  . . . . . . . . . . . . . . . . 1 2 0  
B l a c k  M o u n t a i n  West Mesa . . . . . . . . . . . . 9 5  
B l u e M e s a  . . . . . . . . . . . . . . . . . . . 9 8  
C a r n e  . . . . . . . . . . . . . . . . . . . . . 4 0  
C l i f f  Area 
C l o s s o n  . , . . . . . . . . . . . . . . . . . . 150  
C o l u m b u s  Area . . . . . . . . . . . . . . . . . 1 5 5  
C o t t o n  C i t y  
C r o c k e r  
C r o w n  P o i n t  . . . . . . . . . . . . . . . . . . 1 5 0  
D e r r y  W a r m  S p r i n g  . . . . . . . . . . . . . . . 1 0 0  
F a y w o r d  HS 
F r e i b o r n  C a n y o n  
F o r t  W i n d a l e  
G a r t o n  Well 
G i l a  H S  [ G i l a  K G R A l  . . . . . . . . . . . . . . 1 2 5  
G i l a  HS Doc C a m p b e l l  . . . . . . . . . . . . . . 77 
G u a d a l u p e  Area . . . . . . . . . . . . . . . . . 1 7 0  
G u a d a l u p e  S p r i n g  . . . . :-. . . . . . . . . . . 120  
H o t  Well . . . . . . . . . ” .  . . . . . . . . .. . 1 0 0  
I s l e t a . .  . . . . . . . . . . . . . . . . . . . 3 3  
Jemez R e s e r v o i r  . . . . . . . . . . . . . . . . 1 5 0  
Jemez S p r i n g s  . . . . . . . . . . . . . . . . . 9 6  
J i c a r i l l a  A p a c h e  I n d i a n  . . . . . . . . . . . . 9 8  
K i l b o r n e  H o l e  [ K i l b o r n e  H o l e  K G R A l  . . . . . . . 1 5 5  
L a g u n a . .  . . . . . . . . . . . . . . . . . . . 5 0  
Las A l t u r a s  . . . . . . . . . . . . . . . . . . 120  

Q Las P a l o m a s  

15 
15 
3 
1-4,  15  
15  
15 
1 5  
15 
15  
15 
15  
3 
1 5  
15 
15  
15  
15  
15  
15  
2 , 3 , 1 5  
.1 5 
15 
15  
15 
15  
15  

15  

15  
15  
15 

1 , 2 , 4 , 1 5  

3,  15  
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Lightning Dock Area [Lightning Dock KGRAl . . . 1 5 8  
Lordsburg . . . . . . .> . . . . . . . . . . . . 150  
Lower Frisco HS - s e e  San Francisco HS 
M a m b y s .  . . . . . ' .  . . . . . . . . . . . . . . 125  
Mancisco Mesa . . . . . . . . . . . . . . . . . 7 2  
Mimbras HS 
Montezuma HS . . . . . . . . . . . . . . . . . . 130  
O j o  Caliente . . . . . . . . . . . . . . . . . . 130  
Playas Valley . . . . . . . . . . . . . . . . . 144 
Ponce d e  Leon . . . . . . . . . . . . . . . . . 1 0 5  
Prewitt Northeast . . . . . . . . . . . . . . . 150  
Radium Hot Springs [Radium Springs KGRAl . . . . 96 
Rincon East 
San Augustine Plain 
San Diego Mountain . . . . . . . . . . . . . . . 1 2 5  
San Francisco HS [Lower Frisco HS KGRAl . . . . 99 
San Ysidro [San Ysidro KGRAI . . . . . . . . . . 1 0 0  
Socorro . . . . . . . . . . . . . . . . . . . . 3 5  
Spence Spring [Baca Location No 1 KGRAl . . . . 110  
Tohatchi Area 
Truth or C o n s e q u e n c e s  . . . . . . . . . . . . . 100 
Turkey Creek 
Tularosa Basin.South . . . . / .  . . . ., . . . . . 150 
Valles Caldera - s e e  Baca Location 

' White S~ands Missile Range . . . . . . . . . . . 150  

1 , 2 , 4 , 1 5  
15 

15 
15 
15 
15 
15 
15 
15 
15 

15 
15 
15 

1 -4 ,  15 

1-49 15 
3 , 1 5  
3 , 1 5  
194  
15 
3 ,  15 
15 
15 

15 

New York - 1 'area 

Area Name 
Reservoir 
Temp. (GI References 

Lebanon Spring .. . . . . . . . . . . . . . . . . 5 1  4 

North Carolina - 1 area 

Area Name 
Reservoir 
Temp. (GI References 

~ o t  springs . . .. . . . . . . . . . . . . . . . 5 0  4 

I 



APPENDIX B . G E O T H E R M A L  A R E A S  

@ N o r t h  D a k o t a  . 1 a r e a  

M a d i s o n  A q u i f e r  

Area Name 

O r e s o n  . 3 7  a r e a s  

Area Name .. 

P a g e  5 9  

R e s e r v o i r  
Temp . ( G I  R e f e r e n c e s  

R e s e r v o i r  
T e m p  . (GI Refe rences  

A l v o r d  H S  [ A l v o r d  K G R A l  . . . . . . . . . . . .  1 6 4  
A n t e l o p e  HS [ C r u m p s  G e y s e r  K G R A l  
A u s t i n  H S  . s e e  C a r e y  H S  
B a r r y  R a n c h  HS . see L a k e v i e w  Area 
B e l k n a p  H S  [ B e l k n a p - F o l e y  K G R A l  . . . . . . . .  1 0 8  
B e u l a h  H S  [ V a l e  HS K G R A I  . . . . . . . . . . . .  1 3 0  
B l u e  M o u n t a i n  H S  . . . . . . . . . . . . . . . .  130  
B o r a x  L a k e  . see  Hot  L a k e  Area 
B r e i t e n b u s h  H S  [ B r e i t e n b u s h  H S  K G R A l  . . . . . .  1 2 7  
C a r e y  H S  [ C a r e y  H S  K G R A l  . . . . . . . . . . . .  9 8  

C r a n e  HS [ B u r n s  B u t t e  K G R A l  . . . . . . . . . .  1 2 4  
' C o v e  H S  [ L a  G r a n d e  P G R A l  

C r u m p s  S p r i n g  [ C r u m p  G e y s e r  K G R A  1 . . . . . . .  1 7 3  
F i s h e r  H S  [ C r u m p  G e y s e r  K G R A I  . . . . . . . . .  1 2 3  
F o l e y  H S  [ B e l k a p - F o l e y  HS KGRA] . . . . . . . .  106  
G l a s s  B u t t e  
H a r n e y  L a k e  Area [ B u r n s  B u t t e  K G R A l  . . . . . .  1 0 5  

H o t  L a k e  S p r i n g s  [ L a  G r a n d e  P G R A l  . . . . . . .  1 2 0  
H u n t e r ' s  HS . s e e  L a k e v i e w  Area 

K i t s o n  HS [ M c C r e d i e  H S  K G R A l  
K l a m a t h  F a l l s  Area [ K l a m a t h  F a l l s  K G R A l  . . . .  1 0 4  
K l a m a t h  H i l l s  Area [ K l a m a t h  F a l l s  K G R A l  . . . .  1 3 1  
L a k e v i e w  Area [ L a k e v i e w  K G R A I  . . . . . . . . .  149  
L i t t l e  V a l l e y  Area [ V a l e  H S  K G R A l  . . . . . . .  1 1 8  . 

P M c C r e d i e  H S  [ M c C r e d i e  H S  K G R A I  . . . . . . . . .  9 6  
McDermitt Area . . . . . . . . . . . . . . . . . .  9 0  
M e d i c a l  HS [ L a  G r a n d e  P G R A l  . .  l . . . . . . . .  9 7  
M i c k e y  S p r i n g s  [ A l v o r d  K G R A l  . . . . . . . . . .  2 0 7  

H o t  L a k e  Area [ A l v o r d  K G R A l  . . . . . . . . . .  1 7 6  

K a h n e e t a h  H S  . . . . . . . . . . . . . . . . . .  1 1 3  

M i t c h e l l  B u t t e  HS [ V a l e  HS K G R A l  . . . . . . . .  1 3 0  
M t  . Hood Area [ M t  . Hood K G R A l  . . . . . . . . .  1 2 5  
Neal  H S  [ V a l e  H S  K G R A l  . . . . . . . . . . . . .  1 8 1  
N e w b e r r y  C a l d e r a  [ N e w b e r r y  C a l d e r a  K G R A l  . . . .  2 3 0  
P a i s l e y  
R a d i u m  HS [ L a  G r a n d e  P G R A l  . . . . . . . . . . .  1 3 0  

1-4 9 7 
7 

1.4, 7 
2 .3 .  7 
2 

1 - 4 ? 7  
1-4 9 7 
7 
1 ? 2 ? 4 ? 7  
1 - 4 ? 7  
1 ? 2 .  4 ? 7  
1 ? 4 ? 7  
3 ? 7  
1.4. 7 
1 ? 3 ? 4 ? 7  
2 ? 7  

1 .2 .  4 
7 
1.4. 7 
1 t 4 .  7 
1 -497  
1 .2 .  4 . 7  
1 .3 .  4 .7  
1 .2 .  4 
1 .2 .  4 1 7  
1 .2 .  4 . 7  
7 
1 - 4 ? 7  
1.2.4.  7 
1 ? 3 ? 4 ? 7  
3 
2 ? 7  
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R i t t e r  H S  . . . . . . . . . . . . . . . . . . .  2 1 2 5  
R i v e r s i d e  Area . . . . . . . . . . . . . . . . .  116 1 , 2 7 4  
Summer  L a k e  H S  [ S u m m e r  L a k e  K G R A l  . . . . . . .  1 1 2  1 -477  
T r o u t  C r e e k  Area [ C r u m p s  G e y s e r  K G R A I  . . . . .  1 4 3  1 , 2 9 4  
Umpqua H S  . . . . . . . . . . . . . . . . . . .  104  1 , 4  
Vale  HS [ V a l e  HS K G R A l  . . . . . . . . . . . . .  157 1 -477  
W e b e r g  HS . . . . . . . . . . . . . . . . . . .  1 0 0  1 , 2 9 4  
W i n i n o  HS - see M c C r e d i e  HS 

P e n n s y l v a n i a  - 1 a rea  

R e s e r v o i r  
Area N a m e  Temp.  ( G I  R e f e r e n c e s  

4 P e r r y  C o u n t y  Warm S p r i n g s  . . . . . . . . . . .  36  

S o u t h  C a r o l i n a  - 4 a r e a s  

Area Name 

L i b e r t y  H i l l  
t i  l e s v i  1 l e  
P a g e l a n d  
W i n n s b o r o  

S o u t h  D a k o t a  - 5 a r e a s  

Area Name 

R e s e r v o i r  
I T e m p .  (GI R e f  e r  e n c  es 

R e s e r v o i r  
T e m p .  ( G I  References 

B u f f a l o  Gap  S p r i n g s  4 
C a s c a d e  S p r i n g s  . . . . . . . . . . . . . . . .  3 5  4 
H o t  B r o o k  C r e e k  S p r i n g  4 
H o t  S p r i n g s  . . . . . . . . . . . . . . . . . .  44 4 
M a d i s o n  A q u i f e r  
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-> T e x a s  . 1 0  a r e a s  

.. Area Name 
R e s e r v o i r  
T e m p  . ( G I  

B i g  Bend  # 2 [ B i g  Bend  N a t ' l  P a r k 1  . . . . . . .  4 0  
B r a z o r i a  F a i r w a y  . . . . . . . . . . . . . . . .  1 4 6  
C a p o t e  Warm S p r i n g  . . . . . . . . . . . . . . .  57 
H o t  S p r i n g s  . . . . . . . . . . . . . . . . . .  4 1  
H o t  S p r i n g s  R u i d o s a  . . . . . . . . . . . . . .  55 
I n d i a n  H S  . . . . . . . . . . . . . . . . . . . .  6 0  
Las  C i e n a g a s  S p r i n g  . . . . . . . . . . . . . .  6 0  
N i x o n  S p r i n g  . . . . . . . . . . . . . . . . . .  6 0  
Red B u l l  S p r i n g  . . . . . . . . . . . . . . . .  5 6  
R i o  G r a n d e  V i l l a g e  . . . . . . . . . . . . . . .  3 6  

U t a h  . 5 0  a r e a s  

Area Name 
R e s e r v o i r  
Temp . (GI 

A b r a h a m  H S  [ C r a t e r  S p r i n g s  K G R A l  . . . . . . . .  8 9  
B a k e r  HS . s e e  A b r a h a m  H S  
B e a v e r  V a l l e y  
B e c k ' s H S  . . . . . . . . . . . . . . . . . . .  55 
B e r y l  . . . . . . . . . . . . . . . . . . . . .  1 4 9  
B l a c k  R o c k  Desert  . see  West C o v e  F o r t  * 

B l u e  C r e e k  V a l l e y  
B o n n e v i l l e  S a l t  F l a t s  . . . . . . . . . . . . .  8 8  
B r i g h a m  C i t y  
C a c h e  V a l l e y  . . . . . . . . . . . . . . . . . .  4 9  
C a n y o n l a n d s  
C a s t i l l a H S  . . . . . . . . . . . . . . . . . .  4 0  
C e d a r  C i t y  a n d  P a r o w a n  V a l l e y  
C e d a r  V a l l e y  
C e n t r a l  V i r g i n  R i v e r  B a s i n  . . . . . . . . . . .  42 
Como Warm S p r i n g s  
C o v e  F o r t - S u l p % u r d a l e  [ C  . F . - S u l p h u r d a l e  K G R A l  . 1 7 0  
C r a t e r  HS . see  A b r a h a m  H S  
C r y s t a l  HS . . . . . . . . . . . . . . . . . . . .  8 6  
C u r l e w  V a l l e y  . . . . . . . . . . . . . . . . . . . . .  4 3  
Diamond  F o r k  Warm S p r i n g s  
E a s t  S h o r e  Area . . . . . . . . . . . . . . . .  6 2  
E n o c h  
E s c a l a n t e  Desert . . . . . . . . . . . . . . . .  1 4 9  
E s c a l a n t e  V a l l e y  . . . . . . . . . . . . . . . .  85  
F i s h  S p r i n g s  . . . . . . . . . . . . . . . . . .  6 1  
G r o u s e  C r e e k  V a l l e y  . . . . . . . . . . . . . .  4 2  

R e f e r e n c e s  

4 

References 

1-4 

16  
1 6  
3. 16  

16  
16 
3 
16  
16  
16  
16  
16  
16  
1 6  
1 + 1 6  

2. 16  
1 6  
16  
16  
3 
16  
16  
16  
16  
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H a t t o n  
H e b e r  V a l l e y  . . . . . . . . . . . . . . . . . . 4 4  
H o b o H S  . . . . . . . . . . . . . . . . . . . . 5 5  
H o o p e r H S  . . . . . . . . . . . . . . . . . . . 1 0 5  
J o r d a n  V a l l e y  . . . . . . . . . . . . . . . . . 8 6  
J o s e p h  H S  I M o n r o e - J o s e p h  K G R A l  . . . . . . . . . 1 0 4  
L o w e r  Bear R i v e r  Area . . . . . . . . . . . . . 1 0 5  
Lund [ L u n d  K G R A l  
McKean's HS - see  R o o s e v e l t  HS 
M e a d o w H S  . . . . . . . . . . . . . . . . . . . 1 0 5  
M i d w a y . .  , . . . . . . . . . . . . . . . . . . 4 4  
M i n e r s v i l l e  
Monroe -Red  H i l l  HS [ M o n r o e - J o s e p h  K G R A l  . . . . 1 0 9  
N a v a j o  L a k e  [ N a v a j o  L a k e  K G R A l  
Neels 
Newcast le  Area [ N e w c a s t l e  K G R A l  . . . . . . . . 1 4 3  
N o r t h  C o v e  F o r t  
N o r t h e r n  J u a b  V a l l e y  
O g d e n  H S  . . . . . . . . . . . . . . . . . . . . 6 2  
P a r k  V a l l e y  
P a v a n t  V a l l e y  . . . . . . . . . . . . . . . . . 6 7  
P r o m o n t o r y  M o u n t a i n s * A r e a  
R o o s e v e l t  HS [ R o o s e v e l t  HS K G R A l  . . . . . . . . 2 6 9  
R u s h  V a l l e y  
S e v i e r  Desert  . . . . . . . . . . . . . . . . . 8 2  
S e v i e r  V a l l e y  . . . . . . . . . . . . . . . . . 7 7  
S k u l l  V a l l e y  
S n a k e  V a l l e y  
T h e r m o  H S  [ T h e r m o  HS K G R A l  . . . . . . . . . . . 1 4 4  
T o o e l e  V a l l e y  
T u l e  V a l l e y  
Udy HS . . . . . . . . . . . . . . . . . . . . . 5 4  
U i n t a h  B a s i n  . . . . . . . . . . . . . . . . . . 5 5  
U t a h V a l l e y  . . . . . . . . . . . . . . . . . .  4 6  
Wah Wah V a l l e y  
W a s a t c h  H S  . . . . . . . . . . . . . . . . . . . 5 5  
West C o v e  F o r t  

I V i r s i n i a  - 1 4  a r e a s  

Area N a m e  I 

3 
16 
16 

16  
1 ,'2,4, 16  
16  
3 

29 16 

2 
16  
3 
1 -4 ,16  
3 
3 
1 , 4 , 1 6  
16 
16 
16  
16  

' 1 6  
16 

16 ' 

16 
16 
16  
16 

16  
16 
16  
16 
16 
16  
16  
16  

1-4 ,16  

1-48 16  

R e s e r v o i r  
T e m p .  ( G I  R e f e r e n c e s  

A c c o m a c  
B o l a r  S p r i n g  . . . . . . . . . . . . . . . . . . 3 0  4 
B r a g g  S p r i n g  4 

F a l l i n g  S p r i n g  . . . . . . . . _ .  . . . . . . . . 40 4 
E a s t v i l l e  

I 
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H a m p t o n  
H e a l i n g  S p r i n g  . . . . . . . . . . . . . . . . .  4 3  4 
H o t  S p r i n g s  . . . . . . . . . . . . . . . . . .  4 1  4 
L a y t o n  S p r i n g  4 
R o c k b r i d g e  B a t h  S p r i n g s  4 

Sweet C h a l y b e a t e  S p r i n g  4 
1 Warm S p r i n g s  4 1  4 

S m i t h  P o i n t  
S u f f o l k  

. . . . . . . . . . . . . . . . . .  

W a s h i n q t o n  . 5 1  a r e a s  

Area Name 
R e s e r v o i r  
T e m p  . ( G I  

B a c o n  C r e e k  S p r i n g  . . . . . . . . . . . . . . .  8 0  
B a k e r  H S  [ M t  . B a k e r  P G R A l  . . . . . . . . . . .  1 3 9  
Bear C r e e k  S p r i n g  . . . . . . . . . . . . . . .  1 9 8  
B o n n e v i l l e  HS . . . . . . . . . . . . . . . . .  8 0  
B u b b l i n g  M i k e  S p r i n g  . . . . . . . . . . . . . .  88 
C i s p u s  R i v e r  . . . . . . . . . . . . . . . . . .  3 0 0  
C i t y  o f  B l a i n e  S p r i n g  . . . . . . . . . . . . .  3 0 0  
C i t y  o f  V a n c o u v e r  S p r i n g  . . . . . . . . . . . .  3 0 0  
C l e a r  C r e e k  . . . . . . . . . . . . . . . . . .  1 9 8  
D i a m o n d  M i n e r a l  S p r i n g  . . . . . . . . . . . . .  8 0  
E a s t  F o r k  L e w i s  R i v e r  . . . . . . . . . . . . .  9 3  
E d w a r d s  S p r i n g  . . . . . . . . . . . . . . . . .  3 0 0  
F l a m i n g  G e y s e r s  Well . . . . . . . . . . . . . .  8 0  
Gamma H S  [ K e n n e d y  H S  KGRA] . . . . . . . . . . .  1 6 1  
G a r l a n d  M i n e r a l  S p r i n g  . . . . . . . . . . . . .  150  
G i f f o r d  Peak 
G o t c h e n  C r e e k  S p r i n g  . . . . . . . . . . . . . .  300 
I n d i a n  Heaven  [ I n d i a n  Heaven K G R A l  
I r o n  M i k e  S p r i n g  . . . . . . . . . . . . . . . . .  8 9  
K e n n e d y  H S  [ K e n n e d y  HS K G R A l  . . . . . . . . . .  1 6 0  
L a n d s l i d e  S p r i n g  . . . . . . . . . . . . . . . .  137  
L a r a b e e  S p r i n g  . . . . . . . . . . . . . . . . .  2 5 0  
L e o n a r d 0  S p r i n g s  . . . . . . . . . . . . . . . .  3 0 0  
L e w i s  R i v e r  . . . . . . . . . . . . . . . . . . . .  3 0 0  
L i t t l e  I r o n  M i k e  S p r i n g  . . . . . . . . . . . .  8 0  
L i t t l e  S o d a  S p r i n g  . . . . . . . . . . . . . . .  3 0 0  
L i t t l e  W h i t e  S a l m o n  R i v e r  . . . . . . . . . . .  2 2 8  
L o n e s o m e  S a l e  Road  S p r i n g  . . . . . . . . . . .  1 8 8  

M a l o t t e  S p r i n g s  . . . . . . . .  . . . . . . . .  3 0 0  

Muddy R i v e r  . . . . . . . . . . . . . . . . . .  1 4 5  

r, 

L o n g m i r e  H S  [ M t  . R a i n i e r  N a t ' l  P r k l  . . . . . .  1 7 0  

M t  . Adams [ M t  . Adams PGRAl 
M t  . S t  . H e l e n s  [ M t  . S t  . H e l e n s  K G R A l  

P a g e  6 3  

I 

References 

8 

8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 

1 - 4 9 8  

1.2.4.  8 
2 9 8  
3 
8 
3 .  8 
8 
2 .3 .  8 
8 
8 
8 
8 
8 
8 
8 
8 

8 
8 

8 

2. 8 

3.  8 
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M u l f o r d  S p r i n g  . . . . . . . . . . . . . . . . .  3 0 0  
N i s q u a l l y  R i v e r  . . . . . . . . . . . . . . . .  3 0 0  
N o r t h  F o r k  T o u t l e  R i v e r  . . . . . . . . . . . .  1 6 3  

O l y m p i c  HS . . . . . . . . . . . . . . . . . . .  1 3 0  
P i n e C r e e k  . . . . . . . . . . . . . . . . . . .  2 3 8  
S t  . M a r t i n  HS . . . . . . . . . . . . . . . . .  8 0  

O h a n a p e c o s h  HS [ M t  . R a i n i e r  N a t ' l  P a r k l  . . . .  1 3 5  

S a n  J u a n  - see  G a r l a n d  
S c e n i c  H S  
S o d a  . s e e  S u m m i t  C r e e k  
S o l  Duc HS . . . . . . . . . . . . . . . . . . .  1 5 0  
S p r i n g  7 2  . . . . . . . . . . . . . . . . . . .  2 6 0  
S p r i n g  7 1 0  . . . . . . . . . . . . . . . . . . .  2 0 4  
S u l p h u r  C r e e k  HS [ K e n n e d y  HS K G R A I  . . . . . . .  1 2 5  
S u m m i t  C r e e k  [ M t  . R a i n i e r  N a t ' l  P a r k l  . . . . .  1 7 0  
T r o u t  L a k e  C r e e k  . . . . . . . . . . . . . . . .  244 
U: S . F o r e s t  S e r v i c e  S p r i n g  . . . . . . . . . .  3 0 0  
Y a k i m a  . . . . . . . . . . . . . . . . . . . . .  1 0 0  
W h i t e  C r e e k  . . . . . . . . . . . . . . . . . .  2 2 5  
W h i t e  S a l m o n  R i v e r  . . . . . . . . . . . . . . . .  3 0 0  
W i n d  R i v e r  . . . . . . . . . . . . . . . . . . .  2 1 2  

West V i r s i n i a  . 3 a r e a s  

Area N a m e  
R e s e r v o i r  
T e m p  . (GI 

B e r k e l e y  S p r i n g  . . . . . . . . . . . . . . . .  3 8  
M i n n e h a h a  S p r i n g .  . . . . . . . . . . . . . . . . .  3 4  
O l d  S w e e t  S p r i n g  . . . . . . . . . . . . . . . . .  2 3  

Wyoming  . 18 a r e a s  

Area Name .. 
A f  t o n  
A l c o v a  HS 
A u b u r n  H S  . . . . . . . . . . . . . . . .  
B i g  . S p a  
C o u n t r y m a n  Well 
G 1 e n  r o c k  
G r a n i t e  HS . . . . . . . . . . . . . . . .  
Hobo P o o l  . s e e  S a r a t o g a  
H u c k l e b e r r y  HS . . . . . . . . . . . . . .  

8 
8 
8 
1.4. 8 
2 .  8 
8 
8 

8 

2 , 8  
8 
8 
2 9 8  
2 , 8  
8 
8 
8 
8 
8 
8 

R e f  e renc  es 

4 
4 
4 

R e s e r v o i r  
Teme . ( G I  R e f e r e n c e s  

3 
9, 17 

. . .  9 6  1 . 2 . 4 . 9 .  17 
17 
9 
9 

. . .  8 3  1 . 4 . 9 .  17 

. . .  1 2 4  %r I .  2.. 4 . 9 .  17 
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Jackson Lake HS 
Johnson Spa 

MidwestISalt Creek 

North Buffalo F o r k  Spring 

Strawberry 
Thermopolis 
Yellowstone Caldera Area [Yellowstone Nat. Pk.1 270 

Little Sheep Mountain Spring . . . . . . . . . .  1 2 5  

- Mud Volcano Area tYeilow3tone National Park1 . . 2 3 0  

Saratoga . . . . . . . . . . . . . . . . . . . .  120 

I ,  

j .  . . . .  -, : 

j.. 

- .  . ,  .. x .  .. 1 . . .  . . , .  . .. 
. . . .  .. , _  . .  . .  " ,  , . .  . .  
, .  '. 1 _ .  

9 , 1 7  
17 
9 
9 
1 , 2 , 4  
9 , 1 7  
9 ,  17 
3 
9 
1 , 2 , 4 , 9  
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