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THE JOHNS HOPKINS UNIVERSITY 
APPLIED PHYSICS LABORATORY 

Johns Hopklns Road Laurel Marvland 20707 

Telephone (301) 953-7100 and 792-7800 

CQO-3066 

Department o f  Energy 
D i v i s i o n  o f  Geothermal Energy 
12th and Pennsylvania Avenue, N.W. 
Washington, D.C. 20461 

A t ten t i on :  M r .  Fred Abel 
i 

Subject :  Forwarding o f  Revised Geothermal Energy Fact Sheets --  
S ta te  o f  Alabama 

Reference: JHU/APL QM-80-187 , December 1980 -- "Fact Sheets Re la t i ng  
t o  Use o f  Geothermal Energy i n  the  Uni ted States"  

Dear S i r  : 

Please f i n d  as enclosure the  rev i sed  Fact Sheets f o r  
t he  S ta te  o f  Alabama t o  rep lace  those i n  the  referenced r e p o r t .  Other 
s ta tes  a re  encouraged t o  keep the  d e s c r i p t i o n  o f  t h e i r  geothermal e f f o r t  
and documentation o f  t h e i r  s t a t e  up-to-date.  The Laboratory w i l l  pro- 
v i d e  a se rv i ce  o f  pub l i sh ing  and d i s t r i b u t i n g  these rev i sed  s t a t e  f a c t  
sheets through September o f  t h i s  year.  A f t e r  t h a t  t ime, i t  i s  suggested 
t h a t  r e v i s i o n s  be forwarded t o  your  o f f i c e .  

J 

By copy o f  t h i s  l e t t e r ,  t he  Alabama Fact  Sheets a re  f o r -  
warded t o  i n t e r e s t e d  p a r t i e s .  
t h i s  Laboratory  and a t  t he  Department o f  Energy, D i v i s i o n  o f  Geothermal 
Energy. 

A d i s t r i b u t i o n  l i s t  i s  kep t  on f i l e  a t  

S incere ly ,  

F. C. Paddison 
Ass i s tan t  D i r e c t o r  
Advanced Research Programs 

D i r e c t o r  of 
Advanced Research Programs 

FCP: sa 



GEOTHERMAL RESOURCE DATA 

NAME 

TYPE 

S o u t h e r n  Alabama B l a c k  Warrior B a s i n  

C l a s t i c  s e d i m e n t s  C l a s t i c  s e d i m e n t a r y  
r o c k s  

I DEPTH I E x c e s s  o f  20.000 f t .  I 10.000 f t .  I 

ENERGY 
CONTENT 

I WATER TEMP. I Over  340'F I 1 8 0 - F  I 

300 X 1 0 1 5  B t u  Over  1 . 0 0 0  x lo1' B t u  

I 8 x 1 0 l 2  C U .  f t .  I 

N a t u r a l  Gas Wells 222 1 3 0 , 0 0 0  m i l l i o n  c u .  f t .  1 3 2  

C r u d e  O i l  Wells 684 9 , 8 1 3  t h o u s a n d  b b l  

I 248 I 2 6 , 4 0 3  t h o u s a n d  tone  I 707 I I coal M i n e s  

56 .9  

ALABAMA 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  Alabama)  

SECTOR 

GROSS 

RESIDENTIAL 

TOTAL POPULATION: 3 , 4 4 4 , 1 6 5  TOTAL MEA: 50,708 SQ. M I .  

POPULATION DENSITY: 6 8  PERsoNS/SQ. 141. 

ELECT. 
GAS COAL PURCH. OIL LPG 

420.4  20 .9  2 8 6 . 4  683 .9  1 4 2 . 0  

0 . 2  47 .6  6.6 1 6 . 6  5 4 . 0  

GEOTHERMAL OVERVIEW 

Thick sedimentary cwer i n  the southern and western por- 
tions of the state contain shallow hydrothermal aquifers 
(Le., Tuscaloosa Formation) due to higher than normal 
gradients. Deeper aquifers are also known to otcur. Sub- 
surface thermal data are being compiled by State Coupled 
State Geologic Survey. Data on geapressured regions i n  
the southern portion of the state are available. 

INDUSTRIAL 174.4  5 9 . 8  7 2 . 1  3 8 . 2  2 . 3  

ENERGY USE - 1976 (10" BTUI 

PERCENT 1 3 0  1 1  20 48 

I COMMERCIAL I 2 9 . 2  I 1 . 9  I 34.5  I 0 . 1  I 2 2 . 3  I 

c i 
I 
I 

CONGRESSMEN (DIST.) 

1 - J a c k  E d w a r d s  LR) 

2 - W i l l i a m  L. D i c k i n s o n  (R) 

3 - W i l l i a m  N i c h o l s  ID) 

4 - Tom B e v i l l  (D) 

5 - R o n n i e  G .  F l i p p o  ( D )  

6 - A l b e r t  L e e  S m i t h ,  Jr. (R) 

7 - R i c h a r d  S h e l b y  (D) 

CURRENT USES Hot S p r i n g s  a t  C o t t o n w o o d  a n d  D o t h a n  u s e d  for 
B a l n e o l o g i c  P u r p o s e s  

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

0 

+ 
IBA 

CPA 

IMC 

1. VPI S t u d y :  E v a l u a t i o n  b T a r g e t i n g  o f  G e o -  
t h e r m a l  E n e r g y  R e s o u r c e s  i n  t h e  S o u t h -  
e a s t e r n  U.S. 
S t a t e  C o u p l e d  R e s e r v o i r  C o n f i r m a t i o n  P r o -  
gram, s t a t e  G e o l o g i c  S u r v e y .  

i n t o  B l a c k  Warrior B a s i n  

2.  

3. ORAU-Extending DOE/DGE R e s o u r c e  S t u d i e s  

Ares Cwered by APLJJHU 
Scnario or Market SUNSV 

Hot Spring 

Estimated Depth to Earsment! 
Projected Tmpratura 

Interior Basin Aquifsn 

Coastal Plain Aquifers 

lgnsour andor Metamorphic Complex 

PRIMARY CONTACTS 
I 

DEPARTMENT OF NATURAL RESOURCES: D e p b r m e n t  o f  C o n s e r v a t i o n  a n d  N a t u r a l  
R e a b u r c e s ,  J o h n  M c M i l l a n ,  C o m i s a i o n e r  
( 2 0 5 )  832-6361 

DIVISION OF WATER RIGHTS1 1 
DEPARTMENT OF ENVIRONMENTAL PROTECTION: E n v ( r o n m e n t a 1  H e a l t h  A d m i n i s t r a t i o n ,  

O e p t .  of P u b l i c  H e a l t h ,  W i l l i a m  T. W i l l i s ,  
Director ( 2 0 5 )  269-7632 

D i r l C t o r  ( 2 0 5 )  832-5010 

O f f i c e  o f  G o v e r n o r ,  Bobby D a v i s ,  Director 
( 2 0 5 )  832-3528 

R i c h a r d  N. Raymond, A c t i n g  S t_a te  Geologist 
(205 )  349-2852 

OFFICE OF ENERGY POLICY: Alabama I J e p a r t m e n t  o f  E n e r g y ,  J a c k  E. Ravan. 

PLANNING BUREAU: o f f i c e  o f  S t a t e  P l a n n i n g  a n d  F e d e r a l  P r o g r a m s .  

GEOLOGICAL SURVEY, 

I 
LEGISLATIVE ,CONTACTS 

i. GOVERNOR F o r r e s t  ( F o b )  James, Jr. ( D )  
J e r e m i a h  D e n t o n  (R) 

H o w e l l  H e f l i n  ( D )  

ALAlBAMA 
(Deed.. 1980) 



State Geothermal Fact Sheet 

ALABAMA 

I. DEMOGRAPHIC INFORMATION ( 1 9 7 8 )  (C-4) 

TOTAL STATE 
Population: 3,742,000 Area: 50 ,710  sq. mi. Density: 7 4  per sq. mi. 

GEOTHERMAL RESOURCE AREA 
Population: 2,460,000 Area: 35 ,000  sq. mi. Density: 7 1  per sq. mi. 

11. ENERGY CONSUMPTION* - 

GROSS 
F 

I 
P Residential 

Commerical 
Industrial 

( 1 9 7 5 )  

O I L  
(million 
bbl) 

76 
1 
5 
6 

(C-7) 
LPG GAS COAL ELECTRICITY 

(million (trillion (million PURCHASED 
cu.ft.1 tons) (bi 1 lion kWh ) gal. 1 

219 2 7 8  2 8  4 2  
1 4  1 7 4  5 2  

19 3 3  0 .00  7 
24  169 2 2 1  

0.01 

Trillion Btu 

GROSS 420 .4  20.9 2 8 6 . 4  6 8 3 . 9  1 4 2 . 0  
Residential 6.6 1 6 . 6  5 4 . 0  0.2 4 7 . 6  
Commercial 29 .2  1.9 3 4 . 5  0 . 1  2 2 . 3  
Industrial 38.2  2 .3  1 7 4 . 4  59.8 7 2 . 1  

Percentages 30 1 2 0  4 8  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number U n i t s  

C o a l  mines 248 26,40.3 thousand t o n s  707 
N a t u r a l  g a s  ( l i q . )  9 2  12,340 thousand b b l  4 8  
N a t u r a l  g a s  w e l l s  2 2 2  130,000 m i l l i o n  cu .  f t .  132 
Crude o i l  w e l l s  684 9 , 8 1 3  thousand b b l  56.9 

I V .  GEOLOGY 

The s o u t h e r n  h a l f  of Alabama, t h e  Gulf Coastal  P l a i n ,  con- 
s ists  of  a southwes t  t h i c k e n i n g  wedge of u n c o n s o l i d a t e d  Mesozoic 
and Cenozoic  sed imen t s  t h a t  a t t a i n  t h i c k n e s s e s  i n  e x c e s s  of 2 0 , 0 0 0  
f t .  n e a r  t h e  coast. 

I n  t h e  w e s t - c e n t r a l  p a r t  of t h e  S ta te ,  t h e s e  sed iments  o v e r l i e  
Paleozoic sedimentary rocks that are exposed to the north in the 
Black Warrior Bas in  (benea th  t h e  Allegheny P l a t e a u  and t h e  V a l l e y  
and Ridge P r o v i n c e ) .  Throughout  m o s t  of  t h e  s o u t h  Alabama a r e a ,  
however, t h e s e  sed imen t s  are u n d e r l a i n  by P a l e o z o i c  and P r e -  
cambrian c r y s t a l l i n e  r o c k s ,  which are r e p r e s e n t e d  i n  o u t c r o p  by 
t h e  metamorphic and igneous  complex of t h e  Piedmont area i n  t h e  
e a s t  i n  t h e  e a s t - c e n t r a l  p a r t  of  t h e  s ta te .  

Although s e v e r a l  w a r m  s p r i n g s  do occur  i n  t h e  c r y s t a l l i n e  
Piedmont r o c k s ,  t h e  m o s t  a t t r a c t i v e  r e s o u r c e  areas l i e  w i t h i n  t h e  
sed imen ta ry  b a s i n s .  Geopressured r e s e r v o i r s  may e x i s t  i n  t h e  
deepe r  p a r t s  of t h e  coastal  p l a i n  a d j a c e n t  t o  t h e  M i s s i s s i p p i  In-  
t e r i o r  S a l t  D o m e  Bas in .  Hydrothermal  r e s o u r c e s  p robab ly  occur  i n  
b o t h  t h e  Black Warrior Bas in  and t h e  coastal  p l a i n s .  The main 
r e s t r a i n t  on development  i s  t h e  dep th  needed t o  o b t a i n  u s e f u l l y  
h o t  water, and t o  locate r e s e r v o i r s  w i t h  e a s i l y  e x t r a c t a b l e  water. 
Geothermal  g r a d i e n t s  above 1.6'F/100 f t .  occu r  l o c a l l y  i n  b o t h  
b a s i n  areas. 

V. RESOURCE DATA 

Water a v a i l a b i l i t y  i s  l i k e l y  t o  be  g r e a t e r  i n  t h e  uncon- 
s o l i d a t e d  sed iments  of  t h e  Gulf Coastal  P l a i n ;  however, s e v e r a l  
h o r i z o n s  i n  t h e  Black Warr ior  Bas in  are h i g h l y  permeable .  Where 
1 0 , 0 0 0  f t .  of  sed iments  e x i s t ,  t empera tu res  are l i k e l y  t o  be  a t  
least  18O0F. I n  t h e  deepe r  areas, where sedime s are 2 0 , 0 0 0  f t .  
t h i c k ,  t empera tu res  may be  nea r  325'F. E x p l o r a t i o n  shou ld  a i m  t o  
a r e a s  of h i g h e r  h e a t  f low.  

The Tusca loosa  Sands tone  Formation seems t o  be anomalously 
w a r m  a t  d e p t h s  of abou t  3,000 f t .  n e a r  Cottonwood and Dothan, and 
produces  waters of 122'F and 104'F, r e s p e c t i v e l y .  

AL-2 

T r i l l i o n  
B t u  
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1. 

2. 

5 

BLACK WARRIOR BASIN 

Type aquifer: Paleozoic clastic sediments Area: 17,000 sq. mi. 
Depth: 6,000 to 10,000 ft. Avg. thickness: 
Porosity : Transmissivity: 
Water temperature: 150' to 212'F 
Recharge rate: 
Estimate of water stored in aquifer: 8 x 10 cu. ft. 
Estimate of energy content in water: 300 x Btu 

13 
t 

SOUTHERN ALABAMA 

Type aquifer: clastic sediments Area: 17,600 sq. mi. 
Depth: in excess of 20,000 ft. Avg. thickness: 
Porosity : Transmissivity: 
Water temperature: Over 350'F 
Recharge rate: 14 Estimate of water stored in aquifer: 2 X 10 cu. ft. 
Estimate of energy content in water: Over 1,000 x Btu t 

Above 120°F, reference to 9O'F; 10% porosity assumed, about 4.5 
times this amount in rock. 

I 

VI. GEOTHERMAL ACTIVITY 

Current uses: Hot Springs (flowing deep well) at Cottonwood 
and Dothan used for balneological purposes. 

Recent studies: Alabama Geologic Survey "Assessment of the 
Geothermal/Geopressure Potential of the Gulf 
Coastal Plain of Alabama. 'I 

DOE/DGE State Coupled Resource Assessment 
Program. 

VII. LEGAL ACTIVITIES 

Proposals of a Geothermal Resources Act have been considered 
by State Legislature. No act has been passed to date. 

VIII. CONTACTS 

1. Geological Survey of Alabama, P.O. Drawer 0, University, 
AL 35486, Richard N.' Raymond, State Geologist, ( 2 0 5 )  
349-2852. 

AL-3 
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2 .  A l a b a m a  Department  of Energy,  25 Washington Avenue, 
Montgomery, AL 36130, J a c k  Ravan, Director,  (205) 
832-5010. 

3 .  S t a t e  P l a n n i n g  O f f i c e ,  A l a b a m a  Developnent  O f f i c e ,  
S t a t e  C a p i t o l ,  Montgomery, AL 36130, W i l l i a m  
Mathews, (205)  832-6400. 

REFERENCES AND L I S T  OF SIGNIFICANT REPORTS 

(1) S. S.  Papadopulos ,  R.  H. Wallace, Jr . ,  J. B.  Wesselman, 
and R.  E. T a y l o r ,  "Assessment of Onshore Geopressured-  
Geothermal  Resources  i n  t h e  Nor the rn  Gulf of  Mexico 
B a s i n , "  Assessment  of  Geothermal  Resources  of t h e  
Un i t ed  S t a t e s ,  USGS C i r c u l a r  726 ,  1975. 

( 2 )  R.  S. B a r n e t t ,  "Basement S t r u c t u r e  of  F l o r i d a  and I ts  
T e c t o n i c  I m p l i c a t i o n s , "  T r a n s a c t i o n s  of t h e  Gulf C o a s t  
A s s o c i a t i o n  of G e o l o g i c a l  Societies, V o l .  XXV, pp. 122- 
139,  1975. 

(3) G. V. Wilson, " E a r l y  D i f f e r e n t i a l  Subs idence  and Con- 
f i g u r a t i o n  of t h e  Nor the rn  Gulf Coast Bas in  i n  South-  
w e s t  A l a b a m a  and Nor thwes te rn  F l o r i d a , "  T r a n s a c t i o n s  
of t h e  Gulf Coast A s s o c i a t i o n  o f  G e o l o g i c a l  Societies,  
Vol. XXV, pp. 196-206, 1975. 

( 4 )  1 9 7 6  A l a b a m a  D i r e c t o r y  of  Mining and Manufac tu r ing ,  
A l a b a m a  Development O f f i c e ,  1976. 

( 5 )  "Assessment  of  t h e  Geothermal/Geopressure P o t e n t i a l  of 
t h e  Gulf C o a s t a l  P l a i n  of A l a b a m a , "  A P r o g r e s s  Report: 
T e c h n i c a l  I n f o r m a t i o n  I n t e r c h a n g e  Meet ing Minu tes ,  QM- 
79-261, D e c  1979. 

COMMON REFERENCES 

(c-I) ,  (c-21, ( c - 3 ) ,  (C-4) , (C-5) , (C-6) , and ( C - 7 ) .  

c 
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FACT SHEETS RELATING TO USE OF 
GEOTHERMAL ENERGY I N  THE U N I T E D  STATES 

I N T R O D U C T I O N  

T h i s  r e p o r t  i s  a c o m p i l a t i o n  of  data r e l a t i n g  t o  geo the r -  
m a l  ene rgy  i n  each of  t h e  50 s ta tes .  The data  are summarized on 
one  page  f o r  each s t a t e .  A l l  summary data  sheets u s e  a common 
fo rma t .  Fol lowing  t h e  summary d a t a  s h e e t  t h e r e  are a d d i t i o n a l  
d a t a  on t h e  geology of each s t a t e  p e r t a i n i n g  t o  p o s s i b l e  hydro- 
t he rma l /geo the rma l  r e s o u r c e s .  Also  t h e r e  i s  a l i s t  of  some of 
t h e  r e p o r t s  a v a i l a b l e  p e r t a i n i n g  t o  t h e  s ta te  and s t a t e  ene rgy  
c o n t a c t s .  The i n t e n t  of these documents i s  t o  p r e s e n t  i n  a con- 
cise form r e f e r e n c e  data  f o r  p l a n n i n g  by t h e  Department  of Energy. 
It  i s  p lanned  t h a t  t h i s  r e p o r t  w i l l  be r e v i s e d  p e r i o d i c a l l y  as 
r e q u i r e d  t o  keep  it c u r r e n t .  For  comments, a d d i t i o n s ,  o r  c o r r e c -  
t i o n s ,  p l e a s e  c o n t a c t  M r s .  B. Klaess t h e  Appl ied  P h y s i c s  Labora- 
t o r y  ( 3 0 1 )  953-7100,  e x t e n s i o n  3039 .  

n 
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GENERAL CONTACTS 

The f o l l o w i n g  l i s t s  of  c o n t a c t s  are g i v e n  t o  p r o v i d e  u s e r s  
of  t h e  f a c t  s h e e t s  w i t h  an ex tended  s o u r c e  of  c o n t a c t  and informa- 
t i o n  t h a n  might  o t h e r w i s e  b e  i n c l u d e d  w i t h  t h e  mater ia l  f o r  t h e  
i n d i v i d u a l  s ta tes .  The u s e r  must remember t h a t  t h e r e  may have I 

been  p e r s o n n e l  changes  t o  t h e  f e d e r a l ,  s t a t e ,  or  o r g a n i z a t i o n a l  
l e v e l  t h a t  would a f f e c t  t h e  accu racy  of  t h e  l i s t s  of  names of  i n -  
d i v i d u a l s ,  however, even  though t h e r e  may b e  s h i f t s  i n  p e r s o n n e l ,  
t h e  o f f i c e s  and a d d r e s s e s  
h e r e .  

GEOTHERMAL 

S t a t e  T e a m s  

Alaska  

M r .  Dan Markie  
Alaska D i v i s i o n  of  Energy 

and Power  Development 
Mackay B u i l d i n g  - 7 t h  Floor. 
338 D e n a l i  S t r e e t  
Anchorage, AK 99501 
(907)  276-0508 

w i l l  p robab ly  remain as t h e y  are l i s t e d  

COMMERCIALIZATION TEAMS 

Ar izona  

D r .  Don White 
D e p t .  of C h e m i c a l  E n g i n e e r i n g  
U n i v e r s i t y  o f  Ar izona  
Tucson, AZ 8 5 7 2 1  
(602)  626-1224/5 

C a l i f o r n i a  

P 
u 

N e i l  Moyer 
Director  o f  Geothermal  O f f i c e  
C a l i f o r n i a  Energy Commission 
1111 H o w e  Avenue 
Sacramento,  CA 95825 
(916)  920-6025 

Colorado 

Richard  Pea r l  
Colorado  G e o l o g i c a l  Survey 
1313 Sherman S t . ,  R o o m  715 
Denver,  CO 80203 
(303)  839-2611 

Delaware 

Dan A n s t i n e  
S t a t e  Energy O f f i c e  
P .  0. Box 1401 
Dover, D e l a w a r e  1 9 9 0 1  
(302)  736-5697 

H a w a i i  

James Woodruff 
Dept.  o f  P l ann ing  and Economic 

Development 
P .  0. Box 2359 
Honolulu,  H I  96804 
(808)  548-4195 

- v -  
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S t a t e  T e a m s  ( c o n t  ' d )  

Idaho  

Alex  S i f f o r d ,  Deputy Director 
O f f i c e  of Energy 
S t a t e h o u s e  
Bo i se ,  I D  83720 
(208) 334-3788 

Montana 

J e f f  Birkby 
Montana Department  O i  Natura  

Resources  and C o n s e r v a t i o n  
32 South  Ewing 
Helena,  MT 59601 
( 4 0 4 )  4 4 9 - 4 6 0 0  

Nevada 

N o e l  C l a r k ,  D i r e c t o r  
Nevada Department  of  Energy 
1050 E a s t  W i l l i a m s ,  S u i t e  405 
Carson C i t y ,  NV 89710 
( 7 0 2 )  885-5157 

New Mexico 

George S c u d e l l a  
N e w  Mexico Energy & Minera l  

P.  0. Box 2770 
S a n t a  Fe ,  NM 87501 

Dept.  

(505) 827-2472 

Nor th  Dakota 

0 r e g  o,n 

Dave P h i l b r i c k  
Oregon Department  of  Energy 
1 0 2  Labor and I n d u s t r y  Bldg. 
S a l e m ,  OR 97310 
(503)  378-5584 

South  Dakota 

P h i l  L i d e l  
O f f i c e  of  Energy Po - 
C a p i t o l  Lake P l a z a  
Pierre, S D  57501 
(605)  773-3603 

Utah 

L c y  

S t a n l e y  Green ,  Director 
Utah Department  of N a t u r a l  

D i v i s i o n  of Water R i g h t s  
200  Empire B u i l d i n g  
231 E a s t  400 South  
S a l t  Lake C i t y ,  UT 84111 

Resources  

(801) 553-6071 

V i r g i n i a  
. ,  

D r .  Rober t  C .  Malici  
S t a t e  G e o l o g i s t  and Commissioner 
D i v i s i o n  of M i n e r a l  R e  
N a t u r a l  Resource  B u i l d i n g  
P . O .  Box 3667 
Char l o t t e s v i  1 , VA 22903 
(804)  293-5121 

Bruce Gaugler  
Energy Management & C o n s e r v a t i o n  Washington 
Governor ' s  O f f i c e  
1533 N .  1 2 t h  S t .  Gordon Bloomguist  
Bismarck, ND 58505 Washington S 
(701) 224-3144 400 E.  Union 

, *  

Olympia, WA 98504 
( 2 0 6 )  754-0774 
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Sta te  Teams  ( c o n t ' d )  

Wyoming 

Rick James 

U n i v e r s i t y  S t a t i o n  
L a r a m i e ,  WY 82071 

C/O RMIEE - BOX 3965 

(307)  766-6760  

Countv T e a m s  

Dave P i e r s o n ,  D i r e c t o r  
P u b l i c  Works Department  
I m p e r i a l  County 
The Cour thouse  
E l  C e n t r o ,  CA 92243 

R e g i o n a l  T e a m s  

F l e t c h e r  C .  Padd i son  
The J o h n s  Hopkins U n i v e r s i t y  
App l i ed  P h y s i c s  L a b o r a t o r y  
J o h n s  Hopkins Road 
L a u r e l ,  MD 20810 

E.  G .  D i B e l l o  
E G & G ,  I n c .  
P. 0. Box 1625 
Idaho  F a l l s ,  I D  83415 

Roy A. Cunn.iff 
N e w  Mexico Energy I n s t i t u t e  
N e w  Mexico S t a t e  U n i v e r s i t y  
P. 0. Box 3 E 1  
L a s  C r u c e s ,  NM 88003 

DOE REGIONAL OFFICES 

Region I 

Harold  J. Keohane 
Reg iona l  R e p r e s e n t a t i v e  
Analex B u i l d i n g ,  Room 700 
150 Causeway S t r e e t  
Bos ton ,  MA 0 2 1 1 4  
(617)  223-3701 

Rober t  Van Horn, E x e c u t i v e  

GRIPS Commission 
2628 Mendocino Avenue 
S a n t a  Rosa,  CA 95401 

D i r e c t o r  

P a u l  J .  Lienau  
Geo-Heat U t i l i z a t i o n  C e n t e r  
Oregon I n s t i t u t e  of Technology 
Klamath F a l l s ,  OR 9 7 6 0 1  

P h i l l i p  M .  Wright  
E a r t h  S c i e n c e  L a b / U U R I  
4 2 0  C h i p e t a  Way, S u i t e  1 2 0  
S a l t  Lake C i t y ,  UT 84108 

D r .  R i c h a r d  T .  Meyer, P r e s i d e n t  
Western Energy P l a n n e r s ,  Ltd. 
2180  S. Ivanhoe ,  S u i t e  4 
Denver, CO 80222 

Region I1 

Robert A,. Low 
Reg iona l  R e p r e s e n t a t i v e  
26 F e d e r a l  P l a z a  
Room 3206 
N e w  York, NY 10007 
( 2 1 2 )  2 6 4 - 1 0 2 1  
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Region I11 

Ovra S .  Kernodle  
Regional  R e p r e s e n t a t i v e  
1 4 2 1  Cherry  Street  
R o o m  1 0 0 1  
P h i l a d e l p h i a ,  PA 19102 
(215)  597-3890 

Region V 

Robert H.  Bauer 
Regional  R e p r e s e n t a t i v e  
175 West Jackson  Blvd. 
Room A-333 
Chicago, I L  60604 
(312)  353-0540 

Region V I 1  

Mary O 'Ha l lo ran  
Regional  R e p r e s e n t a t i v e  
1 2  Grand B u i l d i n g  
P. 0. Box 2208 
112 E a s t  1 2 t h  S t ree t  
Kansas C i t y ,  MO 64142 
(816)  374-2061 

Reaion I X  

W i l l i a m  A r n t z  
Reg iona l  R e p r e s e n t a t i v e  
333 Market  S t ree t  
San F r a n c i s c o ,  CA 94105 
(415)  764-27084 

W i l l i a m  C .  Gough 
George E m b e r  
John  Crawford 

Region I V  
> - ,  

Loui s  F. Cen 
Reg iona l  Rep 
1655 Peachkr  

W i l l i a m  Rankin 
( 4 0 4 )  881-2837 

Dallas, TX 75235 
( 2 1 4 )  767-774.1 

Region V I 1 1  -, . 

D r .  C h a r l e s  F. Metzger 
Region>al  R e p r e s e n t a t i v e  
P. 0. Box 26247 - B e l m a r  Bran 
1975 South  Yukon S t r e e t  
Lakewood, CO 80226 
(303)  234-2420 

Region X 

J a c k  B. Robe*rts 

L 
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DOE OPERATIONS OFFICES 

/E 

P 
TJ 

D O E - I D  
550 2nd S t r e e t  
Idaho  F a l l s ,  I D  83401 
(208)  526-1668 
FTS 583-1668 

C lay  N i c h o l s  
John G r i f f i t h  
L.  Mink 

DOE-NVO 
P . O .  Box 1 4 1 0 0  
L a s  Vegas, NV 89114 
(702)  734-3251 

Ron S t e a r n s  

OTHER GOVERNMENT OFFICES 

Director  1 

U . S .  F o r e s t  S e r v i c e  
P. 0. Box 2417 
Washington, D . C .  20013 
(703)  235-8010 

Bureau of Land,Management 
2800 C o t t a g e  Way 
Sacramento,  CA 95825 

J a c k  Lahr  

U.S.G.S. Conse rva t ion  D i v i s i o n  
O f f i c e  o f  t h e  A r e a  Geothermal 
S u p e r v i s o r  
2465 E a s t  Bayshore Road 
S u i t e  4 0 0  
Palo A l t o ,  CA 94303 
(415)  323-8111 
FTS 467-2884 

Bruce B l a k e l y  

DOE-SAN 
133 Broadway 
Oakland, CA 94612 
(415)  273-7943 
FTS 536-7943 

Tom Heenan 
Gera ld  Katz 
Marty Molloy 

DOE-ABQ 
P . O .  Box 5400 
Albuquerque, NM 87115 
(505)  844-0011 
FTS 844-0011 

Por t e r  Grace 
B i l l  McMullen 

Director 
N a t i o n a l  Park  S e r v i c e  
Department of  t h e  I n t e r i o r  
1 8 t h  and C .  S t r e e t ,  N . W .  
Washington, D.C .  20240 

Commissioner 
Water Power  Resources S e r v i c e  
Department of t h e  I n t e r i o r  
1 8 t h  and C .  S t . ,  N . W .  
Washington, D . C .  20240 

U.S. G e o l o g i c a l  Survey 
O f f i c e  of Resource A n a l y s i s  
345 M i d d l e f i e l d  Road - MS 84 
Menlo Park ,  CA 94025 

Wendall  D u f f i e l d  
M a r s h a l l  Reed 

( 4 1 5 )  323-8111 
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Fores t  S e r v i c e  R e g i o n s  

N o r t h e r n  R e a i o n  ( R - 1 )  

Char les  T.  C o s t o n  
Federal B u i l d i n g  
Missoula, MT 59807 
( 4 0 6 )  329-3518 
FTS 585-3518 

Rocky M o u n t a i n  R e g i o n  (R-.2) 

W. Rupp 
1 1 1 7 7  W e s t  8 t h  Avenue  
Box 25127 
Lakewood,  CO 80225  
( 3 0 3 )  234-3905 

FTS 234-3905 

S o u t h w e s t  R e g i o n  (R-3) 

517 G o l d  Avenue ,  SW 
A l b u q u e r q u e ,  NM 8 7 i o 2  
( 5 0 5 )  766-2006 
FTS 474-2006 

I n t e r  Mo'untain R e g i o n  ( R - 4 )  

Jess S i r m o n  
324 2 5 t h  S t r e e t  
Ogden,  U T  8 4 4 0 1  
( 8 0 1 )  626-3264 

FTS 586-3264 
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STATE COUPLED RESOURCE ASSESSMENT TEAMS 

P r i n c i p a l  C o n t a c t s  

STATE 

Alabama 

NAME 

G a r y  V .  W i l s o n  
G e o l o g i c a l  S u r v e y  o f  
P . O .  D r a w e r  0 

Alabama 

n 

A l a s k a  

A r i z o n a  

B 
U 

C a l i f o r n i a  

C o l o r a d o  

Delaware 

U n i v e r s i t y ,  AL 35486 

R o s s  G .  S c h a f f  
A l a s k a  Div .  o f  G e o l o g i c a l  a n d  

3 0 0 1  P o r c u p i n e  D r i v e  
A n c h o r a g e ,  AK 9 9 5 0 1  

G e o p h y s i c a l  S u r v e y s  

D o n a l d  L.  T u r n e r  
G e o p h y s i c a l  I n s t i t u t e  
U n i v e r s i t y  of A l a s k a  
F a i r b a n k s ,  AK 9 9 7 0 1  

W. R i c h a r d  Hahman, S r .  
A r i z o n a  B u r e a u  o f  G e o l o g y  and  

M i n e r a l  T e c h n o l o g y  
G e o l o g i c a l  S u r v e y  B r a n c h  
8 4 5  N .  P a r k  Ave. 
T u c s o n ,  AZ 85719 

R o g e r  C .  M a r t i n  
C a l i f o r n i a  D i v i s i o n  o f  M i n e s  

a n d  G e o l o g y  
1 0 7  South Broadway, Rm 1 0 6 5  
Los A n g e l e s ,  CA 90012 

R i c h a r d  H.  P e a r l  
Colorado G e o l o g i c a l  S u r v e y  
1 3 1 3  She rman  A v e . ,  R o o m  715 
D e n v e r ,  CO 80203  

Ken Woodruf f  
Delaware Geologic S u r v e y  
U n i v e r s i t y  o f  D e l a w a r e  
1 0 1  P i n n y  H a l l  
Newark,  DE 1 9 7 1 1  

PHONE NUMBER 

( 2 0 5 )  349-2852 

( 9 0 7 )  277-6615 

( 9 0 7 )  479-7198 

( 6 0 2 )  884-2733 

( 9 1 6 )  323-0967 

( 3 0 3 )  839-2611  

( 3 0 2 )  736-5697 
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STATE NAME 

H a w a i i  C h a r l e s  E.  H e l s e l Y  (808) 948-8760 
H a w a i i  I n s t i t u t e  of Geophysics  
U n i v e r s i t y  of H a w a i i  
2525 Correa Rd. 
Hono lu lu ,  H I  96822 

Idaho  

Kansas 

John C.  M i t c h e l l  
Department  of Water Resources 
450 Washington S t r e e t  
Boise, I D  83702 

Don W. S t e e p l e s  
Kansas  Geological Survey 
U n i v e r s i t y  of Kansas 
Lawrence, K S  66044 

M i s s i s s i p p i  A l v i n  R.  B icke r  
P.O. Box 5348 
J a c k s o n ,  MS 39216 

Montana John  Sonderegger  
Montana Bureau of Mines and 

B u t t e ,  MT 59701 
Geology 

Nebraska W i l l i a m  D.  Gosnold 
Dept.  of Geography-Geology 
U n i v e r s i t y  of Nebraska 
Omaha, NE 68132 

N eva d.a 

Duane A. Everso l l  
Nebraska Geological: Survey 
U n i v e r s i t y  of Nebraska 
L i n c o l n ,  NE 68588 

Dennis  Trexler  
Nevada Bureau of Mines and 

U n i v e r s i t y  of Nevada 
Reno, NV 89557 

Geology 

(208) 334-4477 

(913) 864-3965 

(601) 354-6228 

(406) 792-8321 

(402) 554-2457 

(402) 472-3471 

(702) 784-6691 
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STATE COUPLED RESOURCE ASSESSMENT TEAMS ( c o n t ' d )  

STATE NAME PHONE NUMBER 

New Mexico Chandler  A. Swanberg (505)  646-1920 
N e w  Mexico S t a t e  U n i v e r s i t y  
P h y s i c s  Departme-nt 
L a s  Cruces ,  NM 88001 

New York Bur t o n  Krakow (518)  465-6251 
N e w  York S t a t e  Energy Research  

and Development 
Agency Bldg. N .  2 
R o c k e f e l l e r  P l a z a  
Albany, NY 12223 

James R.  Dunn 
Dunn Geosc ience  
5 Northway Lane N .  
Latham, NY 1 2 1 1 0  

(518)  783-8102 

Nor th  Dakota Kenneth L.  Harr is  ( 7 0 1 )  777-2231 
North Dakota G e o l o g i c a l  Survey 
Grand Forks ,  ND 58202 

Ohio 

Oklahoma 

Oregon 

Texas 

Frank  L .  Majchszak 
Ohio Geological Survey 
F o u n t a i n  Square  
Columbus, OH 43224 

W i l l i a m  F. H a r r i s o n  
Oklahoma G e o l o g i c a l  Survey 
U n i v e r s i t y  of Oklahoma 
830 S .  Oval 
N.orman, OK 73019 

( 6 1 4 )  466-5344 

(405)  325-3032 

Donald A. H u l l  (503)  229-5580 
Oregon Department of  Geology and 

Mine ra l  I n d u s t r i e s  
1069 S ta t e  O f f i c e  Bldg. 
P o r t l a n d  OR 97201 

C h a r l e s  M. Woodruff (512)  474-5994 
Texas Bureau of  Economic Geology 
U n i v e r s i t y  S t a t i o n ,  Box X 
A u s t i n ,  TX 78712 

- x i i i  - 
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STATE NAME PHONE NUMBER . . * ~ . > -  

Texas ( c o n t ' d )  David M White (512)  475-5588 
Texas Energy and N a t u r a l  ResouFces 

4 1 1  W. 1 3 t h  S t . ,  R o o m  800 
A u s t i n ,  TX 78701 

Advisory Counc i l  

Robert F. Roy (915)  747-5501 
Dept.  of G e o l o g i c a l  S c i e n c e  
U n i v e r s i t y  of Texas 
E l  Paso, TX 79968 

Utah J. Wallace Gwynn (801) 581-6831 
Utah G e o l o g i c a l  and Mine ra l  Survey 
606 Black Hawk Way 
S a l t  Lake C i t y ,  U T  8 4 1 0 8  

V i r g i n i a  D r .  Robe r t  C .  Malici (804)  293-5-121 
S ta te  G e o l o g i s t  and Commissiqner 
D i v i s i o n  of Mine ra l  Resources 
N a t i o n a l  Resources  B u i l d i n g  
P.O. Box 3667 
C h a r l o t t s v i l l e ,  VA 22903 

Washington J. E r i c  S c h u s t e r  (206)  753-5327 
Washington Dept. of N a t u r a l  

Olympia, WA 98504 
R e  s o u r c e s  

Wyoming Edward R. Decker 
Department of Geology 
U n i v e r s i t y  of Wyoming 
L a r a m i e ,  WY 82071 

(307)  766-3278 

G,eneral  InZormation 

A t l a n t i c  Coastal  P l a i n  (NJ, DE, MD, VA, NC, SC,  G A ) :  

E a s t  of M i s s i s s i p p i  River:  Joe l  Renner F e d e r a l )  

West of M i s s i s s i p p i  River :  Mike Wright ( U U R I )  (801)  581-528.31 

John C o s t a i n  (VPI&SU) (703)  961-5096 

(703) 892-27.00 
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c- 1 

c- 2 

c-3 

c-4 

c- 5 

C-6 

c-7 

C-8 

c-9 

COMMON SEFERENCES 

Geothermal  G r a d i e n t  Map of North America. AAPG and U S G C ,  
1976.  

P o p u l a t i o n  D i s t r i b u t i o n ,  Urban and R u r a l  i n  U . S . ,  1970. 
U S  Maps GE-50, N o .  45, Bureau of t h e  Census,  1970. 

Hea t ing  and  Coo l ing  Degree Day Data, Envi ronmenta l  Informa- 
t i o n  Summaries, C - 1 4 ,  NOAA 1976. 

County and C i t y  Data Book, 1972, GPO S tock  N o .  0324-00121, 
U . S .  Bureau of  t h e  Census,  1973. 

1972 Census o f  Manufac tu re r s ,  V o l .  111, A r e a  S t a t i s t i c s ,  
U . S .  Bureau of t he  Census,  1976. 

" F u e l s  and  Energy Data, U . S .  by States  and Census D i v i s i o n s ,  
1972,"  U . S .  Department  o f  I n t e r i o r ,  Bureau of Mines Informa- 
t i o n  C i r c u l a r ,  IC-8722, 1976. 

F e d e r a l  Energy Data System (FEDS), S t a t i s t i c a l  Summary, 
F e b r u a r y  1978, DOE/EIA-0031/2, UC-13, U . S .  Department  of 
Energy.  

"Geothermal Energy and The E a s t e r n  U . ' S . ,  T e c h n i c a l  Informa- 
t i o n  I n t e r c h a n g e  Meet ing ,  Minu tes , "  APL/JHU Report  QM-79-261, 
D e c  1979. (See C-17 f o r  f i f t h  meet ing  i n  t h i s  ser ies . )  

Resource Assessment/Commercialization Planning Meeting, 
S a l t  L a k e  C i t y ,  Utah ,  J a n  1980, DOE:DGE/DGRM. 

C-10 "Geothermal  Energy and t h e  E a s t e r n  U . S . ,  A S c e n a r i o  f o r  
Geothermal  Energy Development, The A t l a n t i c  Coastal  P l a i n , "  
APL/JHU Report  QM-77-129, O c t  1977. 

C - 1 1  "Geothermal  Energy and the  E a s t e r n  U.S., A S c e n a r i o  for  
Geothermal Energy Development, The Coastal  P l a i n  i n  South- 
e r n  Arkansas , "  A P L / J H U  Report  QM-77-129-1, O c t  1977. 

C-12  "Geothermal  Energy and  t h e  E a s t e r n  U . S . ,  A S c e n a r i o  for  
Geothermal  Energy Development, The Madison Limestone A q u i f e r  
i n  Western Sou th  Dakota ,"  APL/JHU Report  QM--77-129-2, Nov 
1977. 
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C-13 

C-14  

C-15 

C-16 

C-17 

"Geothermal Energy and t h e  E a s t e r n  U . S . ,  A S c e n a r i o  f o r  
Geothermal Energy Development, The E a s t e r n  Gulf C o a s t a l  
P l a i n , "  A P L / J H U  Repor t  QM-77-129-3, Feb 1978. 

"Geothermal Energy and t h e  E a s t e r n  U . S . ,  A D r a f t  Scenar ' io 
f o r  Geothermal  Energy Development, Hot Dry Rock," APL/JHU 
Repor t  QM-77-129-4, Mar 1978. 

J. K.  C o s t a i n ,  L. Glover, 111, and A. K .  S i n h a ,  "Evalua%ion 
and T a r g e t i n g  of Geother'mal Energy Resources  i n  t h e  South-  
e a s t e r n  Un i t ed  S t a t e s - P r o g r e s s  R e p o r t , "  V P I  and S U  5103-1 
th rough  -7 ( r e p r e s e n t s  a series of r e p o r t s ) .  

J. L. Renner and Tracy L.  Vaught,  "Geo the rma l*Resources  ,o$ 
t h e  E a s t e r n  Uni ted  S t a t e s , "  Repor t  by Gruy F e d e r a l ,  I'rtcj-,* 
( C o n t r a c t  N o .  DE-AC08-78ET283731, DOE/NV0/155"8-7, D e c  1979. 

"Geothermal Energy and t h e  E a s t e r n  U . S . ,  F i f t h  T e c h n i c a i  
I n f o r m a t i o n  I n t e r c h a n g e  Meeting M i n u t e s , "  JHU/APL Repor t  
QM-80-185, D e c  1980. 
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GEOTHERMAL RESOURCE DATA 

Southern Alabama Black Warrior Basin 

Clastic sediments Clastic sedimentary 
rocks 

DEPTH Excess of 19,000 ft. 10,000 ft. 

WATER TEMP. 

EST. STORED 
WATER 

Over 340'f 1800F 

cu. ft. 8 x 1012 CU. ft. 

EST. ENERGY 
CONTENT 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

over 1,000 x Btu 300 X lo1' Btu I 

NUMBER STATUS 1012 BtU 

Coal Mines 

Natural Gas (liq.1 146 thousand bbl 

Natural Gas Wells 11,271 million CU. ft. 

Crude Oil Wells 586 11,677 thousand bbl 67.7 

SECTOR 

GROSS 

ENERGY USE - 1976 110" BTUl 

ELECT. 
OIL LPG GAS COAL PURCH. 

420.4 20.9 286.4 683.9 142.0 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

PERCENT 

6.6 16.6 54.0 0.2 47.6 

29.2 1.9 34.5 0.1 22.3 

38.2 2.3 174.4 59.8 72.1 

30 1 20 48 

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

GEOTHERMAL ACTIVITIES 

Hot Springs at cottonwood and Dothan used for 
Balneologic Purposes 

1. VPI Study: Evaluation 6 Targeting of Geo- 
thermal Energy Resources in the South- 
eastern U.S. 
State Coupled Reservoir Confirmation Pro- 
gram, state Geologic Survey. 

into Black Warrior Basin 

2. 

3 .  ORAU-Extending DOE/DGE Resource Studies 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

ALABAMA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Alabama) 

TOTAL POPULATION: 3,444,165 TOTAL AREA: 50,708 SQ. MI 
POPULATION DENSITY: 68 PERsONS/SQ. MI. 

GEOTHERMAL OVERVIEW 

Thick sedimentary ccver in the southern and western por-  
t ions of the state contain shallow hydrothermal aquifers 
(i. e., Tuscaloosa Formation) due to higher than normal 
gradients. Deeper aquifers are also known to occur. Sub- 
surface thermal data are being compiled by State Coupled 
State Geologic Survey. Data on geopressured regions in 
the  southern Dortion of t he  state are available. 

Q 

0 

+ 
I BA 

CPA 

IMC 

1 0.0W'I180°F. 

Estimated Depth 10 Basement' 
Projected Temperature 

Area Covered by APL/JHU 
Scenario or Markel Survey 

Hot Spring 

Estimated Depth 10 Basement' 
Projected Temperature 

Interior Barin Aquifers 

Coastal Plain Aquifers 

Igneous and/or Metamorphic Complex 

i 
PRIMARY CONTACTS 

I 
DEPARTMENT OF NATURAL RESOURCES: Department Of Conservation and Natural 

Resourbes, Claude D. Kelley, Commissioner 
(205) 269-7221 

DIVISION OF WATER RIGHTS: 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: Environmental Health Administration, 
Dept. bf Public Health, William T. Willis, 
Directpr 1205) 269-7632 

OFFICE OF ENERGY POLICY: Energ; Advisory Council, John Harbert 111, 
Chairman ( 2 0 5 )  879-2211 

PLANNING BUREAU: Office of State Planning, Development Office, 
Office of Governor, John A. Rogers, Director 
(205) 269-7171 

GEOLOGICAL SURVEY: ThomaqJ. Joiner, State Geologist 
(2051  !49-2852 

State Planning Office, Development Office, 
William Mattews (205) 832-6400 

Alabama Energy Management Board, Edwin 
G. Hudbpeth, Staff Director (2051 832-5010 

1 
LEGISLATIVE CONTACTS 

' GOVERNOR forrest (fob) James, Jr. (Dl 
Donald Stewart (D) 
Howell Heflin (Dl 

CONGRESSMEN (DIST.) 

I 1 - Jack Edwards (R) 

2 - William L. Dickinson iR1  

3 - William Nichols iD1 

4 - Tom Bevill iD1 

5 - Ronnie G. Flippo (Dl 

I 
i 

6 - Albert Lee Smith, Jr. (R) 

7 - Richard Shelby (D) ! 
I 

ALABAMA 
(December 1980) 



S t a t e  Geothermal  F a c t  S h e e t  

ALABAMA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

P o p u l a t i o n :  3 ,444 ,165  A r e a :  50 ,708  sq. m i .  D e n s i t y :  6 8  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  2,460,000 A r e a :  35 ,000  sq. m i .  D e n s i t y :  7 1  p e r  sq. m i .  

11. ENERGY CONSUMPTION* (1975) ((2-7) 

OIL LPG GAS COAL 
( m i l l i o n  ( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  
bbl) g a l .  1 cu.  f t .  ) t o n s )  

GROSS 76 2 1 9  2 7 8  2 8  
0.01 R e s i d e n t i a l  1 1 7 4  5 2  

Commerical 5 1 9  3 3  0 .00  
I n d u s t r i a l  6 2 4  1 6 9  2 

E L E C T R I C I T Y  
PURCHASED 

(b  i 11 i o n  kWh) 
4 2  
1 4  

7 
2 1  

T r i l l i o n  Btu 

GROSS 420 .4  20 .9  286 .4  6 8 3 . 9  1 4 2 . 0  
Res iden t i a l  6.6 1 6 . 6  5 4 . 0  0 .2  47 .6  
Commercial . 29 .2  1 .9  34 .5  0 . 1  2 2 . 3  
I n d u s t r i a l  38.2  2 .3  1 7 4 . 4  5 9 . 8  7 2 . 1  

P e r c e n t a g e s  30 1 ? O  48  

*Excluding  n u c l e a r  and hydro  e l e c t r i c i t y ,  cok ing  c o a l  and pe t ro l eum coke, and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  u sed  a s  f u e l s .  



THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL. MARYLAND 

111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number Units 
Trillion 
Btu 

Coal mines 105 19,232 thousand tons 495 
Natural gas (liq.) - 146 thousand bbl 0.6 
Natural gas wells 15 11,271 million cu. ft. 12.3 
Crude oil wells 586 11,677 thousand bbl 67.7 

IV. GEOLOGY 

The southern half of Alabama, the Gulf Coastal Plain, con- 
sists of a southwest thickening wedge of unconsolidated Mesozoic 
and Cenozoic sediments that attain thicknesses in excess of 20,000 
ft. near the coast. 

These sediments overlie Paleozoic sedimentary rocks that 
are exposed in the northern part of the state in the Black Warrior 
Basin (beneath the Allegheny Plateau and the Valley and Ridge 
Province). Along the eastern border of the state, the Precambrian 
and Paleozoic crystalline basement rocks of the Piedmont and Blue 
Ridge are exposed, and Paleozoic and Pre-Cambrian metamorphic and 
igneous rocks are exposed in the east-central part of the State. 

Although several warm springs do occur in the crystalline 
piedmont rocks, the most attractive resource areas lie within the 
sedimentary basins. Geopressured reservoirs may exist in the 
deeper parts of the coastal plain adjacent to the Mississippi In- 
terior Salt Dome Basin. Hydrothermal resources probably occur in 
both the Black Warrior Basin and the coastal plains. The main 
restraint on development is the depth needed to obtain usefully 
hot water, and to locate reservoirs with easily extractable water. 
Geothermal gradients above 1.6'F/100 ft. occur locally in both 
basin areas. 

V. RESOURCE DATA 

Water availability is likely to be greater in the uncon- 
solidated sediments of the Gulf Coastal Plain; however, several 
horizons in the Black Warrior Basin are highly permeable. Where 
10,000 ft. of sediments exist, temperatures are likely to be at 
least 180'F. In the deeper areas, where sediments are 20,000 ft. 
thick, temperatures may be near 325'F. Exploration should aim to 
areas of higher heat flow. 

The Tuscaloosa Sandstone Formation seems to be anomalously 
warm at depths of about 3,000 ft. near Cottonwood and Dothan, and 
produces waters of 122'F and 104'F, respectively. 

. .  . 
AL-2 
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la 

1. 

2. 

3. 

BLACK WARRIOR BASIN 

Type aquifer: Paleozoic clastic sediments Area: 
Depth: 6 ,000  to 10,000 ft. Avg. thickness: 
Porosity: Transmissivity: 
Water temperature: 150' to 212'F 
Recharge rate: 
Estimate of water stored in aquifer: 8 x 10 cu 13 

17,000 sq. mi. 

ft. 
Estimate of energy content in water: 300 x lo1' Btu -i- 

SOUTHERN ALABAMA 

Type aquifer: clastic sediments Area: 1 7 , 6 0 0  sq. mi. 
Depth: in excess of 20,000 ft. Avg. thickness: 
Porosity: Transmissivity: 
Water temperature: Over 350'F 
Recharge rate: 
Estimate of water stored in aquifer: 2 X 10 cu. ft. 1 4  

Estimate of energy content in water: Over 1,000 x 10'' Btu -t 

'Above 120°F, references to 9O'F; 10% porosity assumed, about 
4.5 times this amount in rock. 

VI. GEOTHERMAL ACTIVITY 

Current uses: Hot Springs at Cottonwood and Dothan used for 
balneological purposes. 

Recent studies: Alabama Geologic Survey "Assessment of the 
Geothermal/Geopressure potential of the Gulf 
Coastal Plain of Alabama. I' 

DOE/DGE State Coupled Resource Assessment 
Program. 

VII. LEGAL ACTIVITIES 

Proposals of a Geothermal Resources Act have been considered 
by State Legislature. No act has been passed to date. 

VIII. 

U 
8 

CONTACTS 

1. Geological Survey of Alabama, P.O. Drawer 0, University, 
AL 3 5 4 8 6 ,  Thomas J. Joiner, State Geologist, (205) 
349-2852. 

P AL- 3 
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2. Alabama Energy Management Board, c/o Alabama Develop- 
ment Office, State Capitol, Montgomery, AL 36130, 
Edwin G. Hudspeth, Staff Director, (205) 832-5010, 

3. State Planning Office, Alabama Development Office, 
State Capitol, Montgomery, AL 36130, William 
Mathews, (205) 832-6400. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) S. S. Papadopulos, R. H. Wallace, Jr., J. B. Wesselman, 
and R. E. Taylor, "Assessment of Onshore Geopressured- 
Geothermal Resources in the Northern GulE of Mexico 
Basin," Assessment of Geothermal Resources of the 
United States, USGS Circular 726, 1975. 

(2) R. S. Barnett, "Basement Structure of Florida and Its 

139, 1975. 

(3) G. V .  Wilson, "Early Differential Subsidence an 
figuration of the Northern Gulf Coast Basin in 

(4) 1976 Alabama Directory of Mining and Manufacturing, 
Alabama Development Office, 1976. 

(5) "Assessment of the Geothermal/Geopressure Potential o f  
the Gulf Coastal Plain of Alabama," A Progress Report: 
Technical Information Interchange Meeting Minutes,*-QM- 
79-261, Dec 1979. 

COMMON REFERENCES 

(C-1), (C-2), (C-31, (C-41, (C-5) , (C-6) , and (C-7) 

AL-4 



ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

GROSS 

RESIDENTIAL 

COMMERCIAL 

NUMBER STATUS 1Ol2 Btu 

Coal Mines 694 thousand tons 

Natural Gas (liq.1 712 thousand bbl 

Natural Gas Wells 

Crude O i l  Wells 419.5 

111.2 0 . 9  93.4 15.2 6.3 

5 . 5  0.3 10.7 0 . 2  2.9 

14.4 0 14.4 0.1 2.8 

ALASKA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Alaska) 

TOTAL POPULATION: 300,382 TOTAL AREA: 566,432 SQ. MI. 
POPULATION DENSITY: 1.0 PERSONS/SQ. MI. 

GEOTHERMAL OVERVIEW 

Hot water hydrothermal convection systems with tempera- 
tures abwe 15OoC are known to  occur on Umnak Island 
and near Ketchikan on the Juneau Peninsula. Lower 
temperature systems (9OoC to 150OC) are common in  the 
east-west trending Brooks Range nor th  of Fairbanks and 
near Sitka on the  Juneau Peninsula. Areas of anoma- 
lously high geothermal gradient o tcur  near Prudhoe 
Bay and Anchorage, although data are sparse. 

ENERQY USE - 1976 (10" BTU) 

I ELECT. I I SECTOR IOIL I LPG I GAS I COAL PURCH. 

I INDUSTRIAL I 11.9 I 0.5 I 47.4 I 10.5 I 0.7 1 
I PERCENT 1 5 0  I 0 I 42 I 7 I 

GEOTHERMAL ACTIVITIES 

I CURRENT USES I I 

I PROPOSED STUDIES I I 
LEGAL ACTIVITIES 

r' Geothermal Area. 

+ Key Cities and Towns 

Alaska: Site Data Bay1 and 
OIT Development GeoHeat Status". Utilization 

Center, Apr 1978 

I PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: I 
DIVISION OF WATER RIGHTS: 

~~~ ~~ ~ 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: 

OFFICE OF ENERGY POLICY: 

PLANNING BUREAU: 

I 
I 

GEOLOGICAL SURVEY: I 

I 
I 
I 
I 

LEGISLATIVE CONTACTS I 

SENATORS Ted Stevens (Rl 
Mike Gravel (Dl 

GOVERNOR Jay S .  Hammond (R) -I I Don Young (Rl I I 

ALASKA 
(Uecember 1980) 



State Geothermal Fact Sheet 

ALASKA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 3 0 0 , 3 8 2  Area: 5 6 6 1 4 3 2  sq. mi. Density: 1 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density : per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
O I L  

(million 
bbl) 

P 
3: GROSS 20 

1 I 
P Residential 

Commerical 3 
Industrial 2 

(C-7 1 
LPG GAS COAL ELECTRICITY 

gal.) cu.ft.) tons) ( b  i 11 ion kWh ) 
(million (trillion (million PURCHASED 

Trillion Btu 

9 0  1 
10 0 
1 5  0 
4 6  0 . 5  

GROSS 111.2 0.9 9 3 . 4  1 5 . 2  
Residential 5.5 0 .3  10.7 0 . 2  
Commercial 1 4 . 4  0 1 4 . 4  0 . 1  
Industrial 11 .9  0.5 47.4  10.5 

Percentages 5 0  0 42  7 

6 . 3  
2.9 
2.8 
0 . 7  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and o t h e r  
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION ( 1 9 7 7 )  (C-6)  

Type Number U n i t s  
T r i l l i o n  

Btu 

Coa l  mines 1 6 9 4  thousand t o n s  15.9 
N a t u r a l  g a s  ( l i q . )  - 7 1 2  thousand b b l  2 . 9  
N a t u r a l  g a s  w e l l s  52 131,007 m i l l i o n  cu .  f t .  1 4 3 . 2  
Crude o i l  w e l l s  1 9 2  72,323 thousand b b l  419.5 

I V .  GEOLOGY 

Hot w a t e r  hydro thermal  c o n v e c t i o n  sys tems w i t h  t e m p e r a t u r e s  
above 15OOC are  known t o  occur  on Umnak I s l a n d  and n e a r  Ketchikan  
on t h e  Juneau  P e n i n s u l a .  Lower t e m p e r a t u r e  sys tems ( 9 0 ° C  t o  15OOC) 
are  common i n  t h e  east-west t r e n d i n g  Brooks Range n o r t h  of F a i r -  
banks and n e a r  S i t k a  on t h e  Juneau P e n i n s u l a .  A r e a s  of anomalously 
h i g h  geo the rma l  g r a d i e n t  o c c u r  n e a r  Prudhoe Bay and Anchorage, a l -  
though data are sparse. 

V. RESOURCE DATA 

T o  be de te rmined .  

V I .  GEOTHERMAL ACTIVITY 

To b e  de t e rmined .  

V I I .  LEGAL A C T I V I T I E S  

T o  b e  de t e rmined .  

V I I I .  CONTACTS 

None a t  p r e s e n t .  

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) Donald Markle ,  "Geothermal Energy i n  Alaska :  S i t e  
Data B a s e  and Development S t a t u s ,  I' Geo-Heat U t i l i z a -  
t i o n  C e n t e r ,  Klamath F a l l s ,  OR, Apr 1979. 

COMMON REFERENCES 

((2-4) , ((2-6) , and (C-7). 
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TYPE NUMBER STATUS I 10" Btu 

Coal Mines 1 I 3.242 thousand tons I 70.9 

Natural Gas (liq.) 

Natural Gas Wells 

Crude Oil Wells 

0 thousand hbl 0 

4 125 million cu. ft. 0.1 

28 804 thousand bbl 4 . 7  

SECTOR 
ELECT. 

OIL LPG GAS COAL PURCH. 

RESIDENTIAL 2.1 2.3 39.1 0 24.1 

COMMERCIAL 4.5 0 . 3  33.7 0 26.0 

PERCENT 53 1 30 16 

ARIZONA 
(December 1980) 

ARIZONA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Arizona) 

I 
i 
i- 

TOTAL POPULATION: 2,266,789 TOTAL AREA: 113,909 SO.  MI. 
POPULATION DENSITY: 19.9 PERSONS/SQ. MI. 

m I  

GEOTHERMAL OVERVIEW 

Thirty-seven moderate temperature reservoirs have been 
confirmed i n  eight southern and western counties i n  the 
Basin and Range geologic province. Deep circulation is 
expected i n  the many range-front and basin faults. Areas 
of recent volcanism i n  the Colorado Plateau prwince are 
considered to have potential. 

8 

4 

0 

E7 v 

ENERGY USE - 1876 110" BTU) a 
C 

Areal of Low. and Moderate 
Temperature Potential 

Hot Springs > 30' 

i 
I GROSS I 286.2 I 4.5 I 159.3 I 86.0 I 69.3 I 

I INDUSTRIAL 1 21.9 1 1.9 1 5 0 . 5  I 2.9 I 19.5 1 

PRIMARY CONTACTS 

STATE GEOTHERMAL PROJECT TEAM 

COMMERCIALIZATION PLANNING: Dr. F 
Comi 

Ink Mancini (Arizona Solar Energy 
lion) 

RESOURCE ASSESSMENT: W. Ri 
and M 

~ ~~ 

lard Hahman, S r . .  (Bureau of Geological 
ieral Technology, University of Arizona) 

Steiner, Executive Director 
~~ 

WATER COMMISSION: Wesle 

DEPARTMENT OF ECONOMIC PLANNING AN0 DEVELOPMENT: Larry andry, Executive Director 

ENERGY PROGRAMS OFFICE: Bob H I haway, Director 

'unningham DIRECTOR OF ENERGY PROGRAMS: Gerry I 

GEOTHERMAL ACTIVITIES 

nomic feasibility study of space heating 
and cooling. Williams Air Force Base in 
progress. Similar study for IBM plant in 
progress. 

Arizona": Report of Investigation 6 ,  
Arizona Oil and Gas Conservation Commis- 
sion, February 1978 

2. "Thermal Gradient Anomalies in Southern 

LEGISLATIVE CONTAl 

Dennis OeConcini (D) 

1 - John J. Rhodes ( R )  

'S CURRENT USES 

RECENT OR CURRENT 
STUDIES 

2 - Morris K. Udal1 (D) 
3 - Bob Stullp (D) 

I 

I I PROPOSED STUDIES Preparation of Site Specific and Area Develop- I ment Plans 
I 4 - Eldon Rudd (R) Geothermal statutes have been enacted and 

regulations promulgated. LEGAL ACTIVITIES 



State Geothermal Fact Sheet 

ARIZONA 

I. DEMOGRAPHIC INFORMATION (1976) (C-4) 

TOTAL STATE 
Population: 2,266,789 Area: 113,909 Sq. mi- Density:19.9 per sq .  mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) (C-7) 
O I L  LPG GAS COAL ELECTRICITY 

bbl) gal. 1 cu.ft.) tons) ( b i l l i o n  kWh) 
(million (million (trillion (million PURCHASED 

GROSS 52 47 154 4 
Residential 0 24 38 0 
Comer ical 1 3 33 0 
Industrial 4 19 49 0 

Trillion Btu 

GROSS 286.2 4.5 159.3 86.0 
Residential 2.1 2.3 39.1 0 
Comer c ia 1 4.5 0.3 33.7 0 
Industrial 21.9 1.9 50.5 2.9 

Percentages 53 1 30 16 

20 
7 
8 
6 

69.3 
24.7 
26.0 
19.5 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 



THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL MARYLAND 

111. STATE FUEL PRODUCTION ( 1 9 7 7 )  ( C - 6 )  

Type Number U n i t s  

C o a l  mines 1 3 , 2 4 7  thousand ' t ons  
N a t u r a l  g a s  ( l i q . )  - 0 thousand b b l  
N a t u r a l  gas w e l l s  4 125 m i l l i o n  c u .  f t .  
Crude o i l  w e l l s  28 804 thousand b'bl 

I V .  GEOLOGY 

The s o u t h e r n ,  w e s t e r n ,  and ex t reme n o r t h w e s t e r n  
Ar izona  are  i n  t h e  Bas in  and Range geo log ic ' p rov i tnce .  

T r  i T 1  son  
Btu 

7 0 . 9  
0 
0 .a 
4 . 7  

p o r t i o n  of 
T h i s  prov- 

i n c e  c o n s i s t s  o f  nor thward  or nor thwes tern- t ;  mountain 
blocks s e p a r a t e d  by f l a t ,  a l l u v i a l  f , i l l e d  ba4 t h  v a l l e y  
e l e v a t i o n s  of 1 0 0 0  t o  2600  f t .  (300 t o  800 m ) .  The mounta ins  i 
g e n e r a l  have  been  u p l i f t e d  by r a n g e - f r o n t  fau ' l  g r e l a t ive  't 
b a s i n s .  V a l l e y s  are u n d e r l a i n  t y p i c a l l y  by t h  
e r a l  thousand meters) of  c o n s o l i d a t e d  t o  r e l a t i v e l y  u n c o n s o l i  
s ed imen t s  r e s u l t i n g  from e r o s i o n  of t h e  mountain b l o c k s .  Exp 
mountain r o c k s  i n c l u d e  i n t r u s i v e ,  e x t r u s i v e  metamorphic,  and sedi- 
mentary t y p e s  t h a t  are  t y p i c a l l y  f o l d e d  and f a u l t e d .  They r a n g e  
i n  age  from Precambr ian  t o  Recent .  

Nor the rn  Ar izona  i s  i n  t h e  Colorado  P l a t e a u  p r o v i n c e .  The 
f l a t - l y i n g  sed imen ta ry  r o c k s  f r o m  p l a t e a u s  hav ing  t y p i c a l  eleva- 
t i o n s  of  6 5 0 0  f t .  ( 1 7 0 0  m) above mean sea level.  The s i m p l e  
g e o l o g i c  s t r u c t u r e  i n d i c a t e s  t h a t  t h e  p l a t e a u  has been r e l a t i v e l y  
s t a b l e  i n  t h e  r e c e n t  g e o l o g i c  p a s t  a l t h o u g h  t h e  margins  have been  
act ive.  

No areas of  g e y s e r  or f u m a r o l i c  a c t i v i t y  are known t o  e x i s t ;  
however, several areas of  basa l t ic  and r h y o l i t i c  vo lcan i sm are 
less t h a n  3 m i l l i o n  y e a r s  o l d .  Four  of t h e s e  area's o c c u r  i n  t h e  
Bas in  and Range p r o v i n c e ;  three areas of young b a s a l t i c  vo lcan i sm 
o c c u r  i n  t h e  Colorado  P l a t e a u  p r o v i n c e .  

V.  RESOURCE DATA 

There are no conf i rmed h i g h  t e m p e r a t u r e  r e s o u r c e s  (>300°F 
( 1 5 O o C ) ) ,  b u t  several areas are c o n s i d e r e d  as l i k e l y  p r o s p e c t s .  
T h i r t y - s e v e n  l o w  and moderate t e m p e r a t u r e  (<300°F (15OOC) )  re- 
s o u r c e s  have  been  conf i rmed i n  t h e  Bas in  and Range p r o v i n c e  and 
many o t h e r  areas are  c o n d i e r e d  l i k e l y  p r o s p e c t s .  
t h e r m a l  s p r i n g s  and w e l l s  (many w i t h  t e m p e r a t u r e s  greater t h a n  
l O O O F  ( 4 O O C )  have been i d e n t i f i e d .  

Over 2000  hydro- 

AZ-2  
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V I .  GEOTHERMAL ACTIVITY 

C u r r e n t  u se :  F i v e  s i tes  u s e  water f o r  b a l n e o l o g i c  pu rposes .  

Recent  s t u d i e s :  An e x t e n s i v e  e x p l o r a t o r y  program i s  b e i n g  con- 
d u c t e d  w i t h  f e d e r a l  fund ing  by t h e  Ar izona  
Bureau of Geology and Mine ra l  Technology. 
Geothermal  ene rgy  s p a c e  h e a t i n g  i s  b e i n g  con- 
sidered f o r  t h e  W i l l i a m s  A i r  F o r c e  B a s e  n e a r  
Phoenix and i n  t h e  d e s i g n  of  a n  IBM p l a n t  n e a r  
Tucson. 

V I I .  LEGAL A C T I V I T I E S  

Geothermal  s t a t u t e s  have been e n a c t e d  and r u l e s  and r e g u l a -  
t i o n s  promulga ted .  A f o u r  y e a r  morator ium on l e a s i n g  s t a t e  and 
f e d e r a l  l a n d  f o r  geo the rma l  pu rposes  w a s  l i f t e d  ( 1 9 7 9 )  f o l l o w i n g  
p a s s a g e  of  t h e  s t a t e  l a w .  

V I I I .  CONTACTS 

1. 

2 .  

3. 

4 .  

5. 

6. 

Sta t e  Geothermal  P r o j e c t  Team:  

a .  Commerc ia l i za t ion  P lann ing :  

D r .  F rank  Mancini ,  (Ar i zona  S o l a r  Energy Commission);  
W .  R icha rd  Hahman, S r . ,  (Bureau of Geology and Min- 
e r a l  Technology, U n i v e r s i t y  of  A r i z o n a ) .  

b .  Resource  Assessment:  

W .  R icha rd  Hahman, S r . ,  (Bureau of Geology and Min- 
e r a l  Technology,  U n i v e r s i t y  of A r i z o n a ) .  

S t a t e  O i l  and G a s  C o n s e r v a t i o n  Commission, Wm. C .  A l l e n ,  
A c t i n g  E x e c u t i v e  S e c r e t a r y .  

Water Commission, Wesley S t e i n e r ,  E x e c u t i v e  D i r e c t o r .  

Department  of  Economic P l a n n i n g  and Development, L a r r y  
Lander ,  E x e c u t i v e  Director;  Energy Programs O f f i c e :  
B o b  Hathaway, Director;  and Gerry  Cunningham, Direc- 
t o r  of Energy Programs. 

Ar izona  Power A u t h o r i t y ,  M a r s h a l l  Humphrey, Chairman. 

EG&G Idaho ,  I n c . ,  P . O .  Box 1 6 2 6  Idaho  F a l l s ,  Idaho  
83401, B. C .  Lun i s ,  Commerc ia l i za t ion  P l a n n i n g .  
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REFERENCES AND LIST OF S 

(1) " A r i z o n a  Hydr rmal C o  
EG&G Idaho, I Sep iq 
bib l iog raphy  i g n i 5 i c  

COMMON REFERENCES 

( c - 4 ) ,  ( C - 6 ) ,  and ( C - 7 ) .  



I 
1 
I 

0 .  
0 .  
0 

# / A  Hotspring 

Estimated Depth to Basement! 
Projected Temperature 

SECTOR 

1 ARKANSAS 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  f a c t  S h e e t ,  A r k a n s a s )  
~ 

ELECT. 
O I L  LPG GAS COAL PURCH. 

TOTAL POPULATION: 1 , 9 2 3 , 2 9 5  TOTAL AREA: 5 1 , 9 4 5  SQ. M I .  

POPULATION DENSITY: 3 7  PERSONS/SQ. M I .  

GROSS I 2 7 4 . 2  I 38.0 2 7 0 . 7  0 

I C o a l  M i n e s  I 11 I 4 3 5  t h o u s a n d  t o n s  I 1 2 . 5  I 

5 4 . 2  

I Natural  G a s  ( l i q . )  I - I 6 3 5  t h o u s a n d  bbl I 2 . 6  I 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

PERCENT 

I N a t u r a l  G a s  Wells 1 8 7 6  I 1 5 7 , 5 2 9  m i l l i o n  CU.  f t .  1 1 7 2 . 2  I 

4 . 5  21.9 5 0 . 1  0 2 1 . 7  

1 5 . 6  2.4 3 4 . 4  0 1 4 . 7  

3 0 . 0  1 2 . 5  1 4 0 . 8  0 1 7 . 7  

4 7  7 46  0 

I C r u d e  O i l  Wells I 7 , 2 3 2  I 1 8 , 0 1 6  t h o u s a n d  bbl I 1 0 4 . 5  I 

GOVERNOR F r a n k  D.  W h i t e  ( R )  

I 1 D a v i d  P r y o r  (0) 

D a l e  B u m p e r s  (D) 
- 

CONGRESSMEN ( D I S T . )  

ENEROY USE - 1976 110'' BTUI 

GEOTHERMAL ACTIVITIES 

CURRENT USES 1. H e a t i n g  of Adm. B l d g . ,  H o t  S p r i n g s  N a t i o n a l  
P a r k .  

2 .  Water use f o r  b a l n e o l o g i c a l  p u r p o s e s .  
3. Well h e a d  electrical g e n e r a t o r .  

STUDIES H o t  S p r i n g s  N a t i o n a l  P a r k ,  1 9 7 6 .  
2 .  DOE/DGE s p o n s o r i n g  g e o l o g i c  s t u d y  b y  LASL 

a n d  U n i v .  of Conn .  
s tudies of g e o t h e r m a l  h e a t i n g  of b a t h -  
h o u s e  - H o t  S p r i n g s  N a t i o n a l  P a r k .  
Power  g e n e r a t i o n  w i t h  g e o t h e r m a l  b r i n e s .  

GEOTHERMAL OVERVIEW 

Thick sedimentary sequences throughout the  state may 
harbor hydrothermal resources in areas where above 
average geothermal gradient coincides with aquifers. Un-  
consolidated sands in Coastal Plain areas have a greater 
water content. Fault controlled Hot Springs area appears 
t o  represent a hydrothermal area of reasonable size. 

10.01 

ARKANSAS (December 1980)  

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: D e p t .  o f  P o l l u t i o n  C o n t r o l  a n d  E c o l o g y ,  
S .  L a d d  D a v i e s ,  D i r e c t o r  ( 5 0 1 )  3 7 1 - 1 7 0 1  

DIVISION OF WATER RIGHTS: I 
DEPARTMENT OF ENVIRONMENTAL PROTECTION: D e p t .  o f  P o l l u t i o n  C o n t r o l  a n d  E c o l o g y ,  

S .  L a d d  Davies, D i r e c t o r  ( 5 0 1 )  3 7 1 - 1 7 0 1  

OFFICE OF ENERGY POLICY: S t a t e  E n e r g y  o f f l c e ,  N i c k  C.  R u f f i n ,  
C o o r d i n a t o r - E n e r g y  P o l i c y  6 P l a n n i n g  
( 5 0 1 )  371-1379  

PLANNING BUREAU: Same  , 
GEOLOGICAL SURVEY: Norman F. W i l l i a m s ,  S t a t e  G e o l o g i s t  

( 5 0 1 )  3 7 1 - 1 4 8 8  

WATER RESOURCES: s o i l  ahd Water R e s o u r c e s  D i v i s i o n ,  D e p t .  o f  
Commerbe ,  J o h n  P .  S a x t o n .  A c t i n g  Director 
( 5 0 1 )  ? 7 1 - 1 6 1 1  

ARKANSAS GEOLOGICAL COMMISSION: O r v i l l e  Wise. C h a r l e s  S t o n e ,  W i l l i a m  K a p l a n  

LITTLE ROCK AIR FORCE BASE: W .  E .  A r n o l d ,  C h i e f  E n g i n e e r i n g  a n d  
C o n s t r y t i o n  

R i c h a r d  H .  Maeder, S u p e r i n t e n d e n t  HOT SPRINGS NATIOAL PARK: 

, 

LEGISLATIVE CONTACTS 

3 - J o h n  P .  H a m m e r s c h m i d t  (R) 1 
4 - B e r y l  A n t h o n y  LO) I 



State Geothermal Fact Sheet 

ARKANSAS 

I. DEMOGRAPHIC INFORMATION (1970) (C -4 )  

TOTAL STATE 
Population: 1 ,923 ,295  Area: 5 1 , 9 4 5  sq. mi. Density: 3 7  per sq. mi. 

GEOTHERMAL RESOURCE AREA 
Population: 8 5 8 , 6 0 3  Area: 1 8 , 6 2 4  sq. mi. Density: 46  per sq. mi. 

11. ENERGY CONSUMPTION* ( 1 9 7 5 )  

0 IL 
(million 
bbl) 

GROSS 49 
Residential 1 
Commer ical 3 
Industrial 6 

(C-  7 1 
LPG GAS COAL 

(million (trillion (million 
gal. 1 cu.ft.1 tons) 

3 9 8  2 6 2  0 
2 3 0  49  0 

2 6  3 3  0 
1 3  1 1 3 6  0 

Trillion Btu 

GROSS 274 .2  38 .0  2 7 0 . 7  0 
Residential 4.5 21 .9  5 0 . 1  0 
Commercial 15.  € 2.4 3 4 . 4  0 
Industrial 34.0  1 2 . 5  1 4 0 . 8  0 

Percentages 47 7 4 6  0 

ELECTRICITY 
PUECHASEG 

(billion kWh) 

1 6  
6 
4 
5 

5 4 . 2  
2 1 . 7  
1 4 . 7  
1 7 . 7  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

TY Pe Number Units 
Trillion 
Btu 

Coal mines 11 435 thousand tons 12.5 
635 thousand bbl 2.6 

Natural gas wells 876 157,529 million cu. ft. 172.2 
Crude oil wells 7,232 18,016 thousand bbl 104.5 

Natural gas (liq.) - 

IV. GEOLOGY 

Cretaceous to Recent unconsolidated sediments of the Gulf 
Coastal Plain underlie the southeastern half of the state. These 
sediments form a southeastward thickening wedge that attains a 
thickness of 15,000 ft. near the juncture of Louisiana and Missis- 
sippi. Good aquifers such as the Wilcox and Smackover Formations 
exist in the Coastal Plain'at depths where they should contain 
hot water. 

Beneath these sediments and exposed throughout the rest of 
Arkansas are lithified Paleozoic sedimentary rocks. These rocks 
thicken to the south, off the Ozark Uplift centered in Missouri, 
and into the Arkoma Basin, which attains depths in excess of 
35,000 ft. Large gas deposits occur in this basin and good aqui- 
fers also exist at depth. The Ouachita Mountains have been thrust 
up over this basin. Hot Springs National Park, which produces 
1,000,000 gallons per day of 143'F water, lies at the east end 
of this mountain belt. These springs are fault controlled and 
are spatially associated with Mesozoic intrusives (1). 

V. RESOURCE DATA 

Geothermal gradients greater than 2'F/100 ft. occur in the 
Arkoma Basin and beneath the Coastal Plain. These temperatures, 
where they coexist with deep aquifers, are attractive areas for 
development of hydrothermal resources. 

VI. GEOTHERMAL ACTIVITY 

Current use: 1. Heating of administration building in Hot 

\ 

Springs National Park. 

2. Water use for balneological purposes. 

Studies: 1. Report on heating administration building, 

2. Report of study to convert bathhouse heat- 

Hot Springs National Park, 1976 (2). 

ing systems from gas to geothermal water (3). 
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3 .  APL t e c h n i c a l  a s s i s t a n c e  r e p o r t  f o r  con- 
v e r t i n g  t h e  B u c k s t a f f  and o t h e r  ba thhouses  
t o  h e a t i n g  sys tem ( 4 ) .  

4 .  Arkansas  Power and L i g h t  Company R&D pro-  
j ec t  funded by DOE t o  u s e  h o t  geo the rma l  
b r i n e  t o  v a p o r i z e  p e n t a n e  i n  a c l o s e d  loop  
t o  d r i v e  a t u r b i n e  f o r  power g e n e r a t i o n .  
The f i n a l  r e p o r t  f o r  t h e  f i r s t  phase  shou ld  
b e  o u t  by December 1980 ( 5 )  and (6). 

V I I .  LEGAL ACTIVITIES 

None 

V I I I .  CONTACTS 

1. Arkansas  G e o l o g i c a l  Commission, L i t t l e  Rock, Arkansas  
(Normal F. W i l l i a m s  [ D i r e c t o r ] ,  O r v i l l e  Wise, C h a r l e s  

G .  S t o n e ,  W i l l i a m  K a p l a n ) .  

2 .  U.S. G e o l o g i c a l  Survey ,  L i t t l e  Rock, Arkansas  ( R .  T .  
S n i e g o c k i ,  John  Hubble,  Joseph  E .  Reed, Boyd H a l e y ) .  

3 .  H o t  S p r i n g s  N a t i o n a l  Pa rk ,  Hot S p r i n g s ,  Arkansas  
(R icha rd  H .  Maeder, S u p e r i n t e n d e n t ) .  

4 .  L i t t l e  Rock A i r  Fo rce  B a s e ,  L i t t l e  ROC]:, Arkansas  
( W .  E .  Arnold ,  C h i e f ,  E n g i n e e r i n g  and C o n s t r u c t i o n ) .  

5 .  Governor ' s  O f f i c e ,  504 C a p i t o l  H i l l  B ldg . ,  L i t t l e  Rock, 
AR 7 2 2 0 1 ,  W i l l i a m  Onopah, S e n i o r  P l a n n e r .  

REFERENCES AND LIST O F  SIGNIFICANT REPORTS 

(1) U . S . G . S . ,  "The Waters of H o t  S p r i n g s  N a t i o n a l  Pa rk ,  
Arkansas  - T h e i r  O r i g i n ,  N a t u r e ,  and Management," Open 
F i l e  R e p o r t ,  L i t t l e  Rock, Arkansas ,  1974. 

(2) F. C .  Padd i son  and R .  A. E i s e n b e r g ,  e n c l o s u r e  t o  "Geo- 
t h e r m a l  Energy and Arkansas ,  'I  APL/JHU QM-76-104, Aug 
1 9 7 6 .  

( 3 )  J. A. Cap le ,  " F e a s i b i l i t y  S tudy  f o r  t h e  Convers ion  of 
Bathhouse Hea t ing  Systems from G a s  t o  Geothermal  Water," 
Cromwell, Neyland, Truemper , .  Levy, and G a t h e l l ,  I n c . ,  
Aug 1978. 
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" V i s i t  t o  t h e  U.S. Park S e r v i c e  and B u c k s t a f f  Bathhouse ,"  
T e c h n i c a l  A s s i s t a n c e ,  JHU/APL QM-79-272, D e c  1 9 7 9  and 
CQO 2810, Feb 1980. 

"Arkansas  U t i l i t y  t o  Harness  Geothermal  B r i n e s , "  Energy 
Research  D i g e s t ,  3 J u l  1978 (also p e r s o n a l  communic-ation 
between Arkansas  Power and L i g h t  and JHU/APL on 15 Sep 
1 9 8 0 ) .  

A.  W .  Huebner, D .  A .  Wall, and T .  L .  H e r l a c h e r ,  " R e -  
s e a r c h  and Development of  a 3 MW Power  P l a n t  from t h e  
Des ign ,  Development and Demonst ra t ion  of  a 1 0 0  kW Power 
System U t i l i z i n g  the .  Direct Contact.. Heat Exchanger Con- 
c e p t  f o r  Geothermal  B r i n e  Recovery P r o j e c t , "  Arkansas  
Power  and L i g h t  Company r e p o r t  f o r  t h e  Department  o f  
Energy,  ET 78-G-05-5917, Sep 1980. 

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  and ( C - 7 ) .  
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CALI FORN IA 
(December 1980) 

C o a l  M i n e s  

N a t u r a l  G a s  ( l i q . )  

N a t u r a l  G a s  W e l l s  

C r u d e  O i l  Wells 

ENERGYRESOURCES-1973 
ANNUAL PRODUCTION 

0 0 t h o u s a n d  t o n s  0 

- 1 2 , 1 9 4  t h o u s a n d  bbl 4 9 . 2  

1 , 0 9 5  4 4 9 , 3 6 9  million c u .  f t .  4 9 1 . 2  

3 8 , 6 2 6  3 3 6 , 0 7 5  t h o u s a n d  b b l  1 , 9 4 9 . 2  

TYPE I NUMBER I STATUS I 1 O l 2  B t u  I I 

SECTOR OIL LPG 

GROSS 2579.6 5 3 . 3  

RESIDENTIAL 1 6 . 2  1 1 . 5  

ELECT. 
GAS COAL PURCH. 

1928.8  5 4 . 3  4 9 0 . 1  

651.6 0 1 4 8 . 0  

2. i 

COMMERCIAL 

ENERQY USE - 1876 (10'. BTUI 

39.6 1.3 247.9  0 1 9 4 . 3  

I 39.9 INDUSTRIAL 123.0  725 .1  4 . 1  1 4 5 . 8  

PERCENT 

GEOTHERMAL ACTIVITIES 

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

56  1 42 1 

CALIFORNIA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  C a l i f o r n i a )  

TOTAL POPULATION: 1 9 , 9 5 7 , 7 1 5  TOTAL .-A: 156,361 SQ. M I .  

POPULATION DENSITY: 1 2 8  PlCRSONS/SQ. HI.  

GEOTHERMAL OVERVIEW 

0 Key Cities 
Identified hydrothermal 
convection cynemr, reswoir 
t e m m r m  > W C  
From: "Assessment of Geothermal 

Rerwrcelof the United 
States. 1978". Geological 
SUNEY Circular 780. USGS. 

PRIMARY CONTACTS 

- 
DEPARTMENT OF NATURAL RESOURCES: 

DIVISION OF WATER RIGHTS: 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: 

OFFICE OF ENERGY POLICY: 

PLANNING BUREAU: 

GEOLOGICAL SURVEY: 

LEGISLATIVE CONTACTS 

A l a n  s. I. C r a n s t o n  Hayakawa (D) (R)  

CONGRESSMAN (DIST. 

1 - Harold T. J o h n s o n  (D) 
2 - Don H. C l a u s e n  IR) 
3 - R o b e r t  T. M a t s u i  (D) 
4 - vic F a z i o  (D) 
5 - John L,  B u r t o n  (D) 
6 - P h i l l i p  B u r t o n  (D) 
7 - G e o r g e  Miller (D) 
8 - R o n a l d  V. D e l l u m s  (D) 
9 - P o r t n e y  A. S t a r k  (D) 

1 0  - Don E d w a r d s  (D) 
11 - W i l l i a m  ROyer (D) 
1 2  - P a u l  N .  McCloskey ,  Jr. 
13 - Norman Y. Mineta (D) 
1 4  - Norman D. Shumway ( R )  
1 5  - Tony C o e l h o  (D) 

GOVERNOR Edmund G .  Brown,  Jr. (D) 

1 6  - Leon E. P a n e t t a  (D) 
1 7  - C h a r l e s  P a s h a y a n ,  Jr. (R) 
18 - W i l l i a m  M. Thomas ( R )  
1 9  - R o b e r t  J. L a g o m a r s i n o  ( R )  
2 0  - B a r r y  M. G o l d w a t e r ,  Jr. ( R )  
2 1  - J a m e s  C. Corman (D) 
2 2  - C a r l o s  J. Moorhead ( R )  
2 3  - A n t h o n y  C. B e i l e n s o n  ( 0 )  
24 - H e n r y  A. Waxman ( 0 )  
25  - Edward  R. R o y b a l  (Dj 
2 6  - John H. R o u s s e l o t  ( R )  

( R )  2 7  - R o b e r t  K. D o r n a n  (R) 
2 8  - J u l i a n  C. D i x o n  (D) 
2 9  - AUguGtUS F .  Hawkins  (D) 

30 - George E. D a n i e l s o n  (D) 
3 1  - C h a r l e s  H. W i l s o n  (D) 
32 - G l e n n  M .  A n d e r s o n  (D) 
3 3  - Wayne G r i s h a m  ( R )  
34 3 5  - - D a n i e l  J a m e s  L l o y d  E.  L u n g r e n  (D) ( R )  

36 37  - - G e o r g e  J e r r y  L e w i s  E .  Brown, ( R )  
38 - J e r r y  M .  P a t t e r s o n  ( 0 )  
40  39  - - W i l l i a m  R o b e r t  E. E. Badham Dannemeyer  ( R )  ( R  

4 1  - Bob W i l s o n  !R)  
42 - L i o n e l  Van D e e r l i n  (D) 
4 3  - C l a i r  W .  B u r g e n e r  (R) 

Jr. (D) 



State Geothermal Fact Sheet 
CALIFORNIA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 19,957,715 Area: 156,361sq. mi. Density:128 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Density: per sq. mi. Population: Area : sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
O I L  

(million 
bbl) 

GROSS 461 
Residential 3 
Commerical 7 
Industrial 20 

(c-7) 
L P G  GAS COAL E L E C T R I C I T Y  

gal. 1 cu.ft.1 tons 1 (billion kWh) 
(million (trillion (million PURCHASED 

558 1869 2 144 
120 631 0 44 
13 240 0 57 
418 703 0 43 

Trillion Btu 

GROSS 2579.6 53.3 1928.8 54.3 490.1 
Residential 16.2 11.5 651.6 0 148.0 
Comer c ial 39.6 1.3 247.9 0 194.3 
Industrial 123.0 39.9 725.1 4.1 145.8 

Percentages 56 1 42 1 

"Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION ( 1 9 7 7 )  (C-6) 

Type Number Uni t.s 

;o 
> I  

C o a l  mines  0 
Natura l  g a s  ( l i q .  - . 2  
N a t u r a l  g a s  w e l l s  1 ,095  .2 
Crude o i l  w e l l s  38,626 1, . 2  

I V  . GEOLOGY 

C a l i f o r n i a  c a n  b e  d i v i d e d  i n t o  t h e  fo l low2ng geo2 
inces: B a s i n  and Range (Great B a s i n  and .Mohave D e s e r t )  ; 
Trough; S i e r r a  Nevada; Great va l l ey ;  C o a s ’ t  R a  
and P e n i n s u l a r  Ranges; Klamath Mountains;  C a  
t h e  Modoc P l a t e a u .  

Faul t -dominated  h o t  w a t e r  geo the rma l  s y s t e n s  occu’r ’ in 
B a s i n  and Range r e g i o n  of  t h e  G r e a t B a s i n  and Mohave Desert. The 
m a g m a t i c  upwe l l ing  a l o n g  t h e  E a s t  Pacizic rise i n  t h e  Gulf 05 Cabi- 
f o r n i a  h a s  r e s u l t e d  i n  t h e  h i g h  h e a t  f l ow p r o v i n c e  of  t h e  S a l  
Trough. Cenozoic  volcanic centers throughouk ‘the “state are  
c i a t e d  w i t h  h i g h  t e m p e r a t u r e  resources. The Geysers  n o r t h  
F r a n c i s c o  i s  a steam f i e l d  t h a t  p roduces  much of  t h e  e l e c t r i c Y t y  
f o r  t h a t  c i t y .  

V. 

V I .  

RESOURCE DATA 

To be de te rmined .  

GEOTHERMAL A C T I V I T Y :  

T o  be de te rmined .  

V I I .  LEGAL ACTIVITIES 

T o  be de termined .  

V I I I .  CONTACTS 

N o  d a t a .  

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 

COMMON REFERENCES 

(c-4) , (C-6)  , and (C-7). 
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ENERGY RESOURCES - 1973 
ANNUAL PROOUCTlON 

TYPE NUMBER STATUS 1 lo1' B t u  

I N a t u r a l  G a s  ( l i s . )  I - I 3.402 t h o u s a n d  b b l  I 1 3 . 7  I 
C o a l  M i n e s  

COLORADO 
GEOTHERMAL DATA SUMMARY SHEET 

30 6 , 2 3 2  t h o u s a n d  t o n s  1 3 9 . 1  

( c f .  S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  C o l o r a d o )  

N a t u r a l  Gas W e l l s  

TOTAL POPULATION: 2 , 2 0 9 , 5 9 6  TOTAL AREA: 1 0 4 , 2 4 7  SQ. M I .  

POPULATION DENSITY: 2 1 . 2  PERSONS/SQ. M I .  

1 , 0 5 0  1 3 7 , 7 2 5  m i l l i o n  c u .  f t .  1 5 0 . 5  

C r u d e  O i l  Wells 

GEOTHERMAL OVERVIEW 

The western half of Colorado contains most of the 56 known 
thermal areas. Only one of these, in the southwest. i s  
potentially a high temperature site. Direct use applica- 
tions are limited because of the  sparse population and the 
small amount of industry in the  west. Evaluation of the  
eastern half of the state i s  yet to  be made. 

2 , 0 0 4  3 6 , 5 9 0  t h o u s a n d  b b l  2 1 2 . 2  

SECTOR 

KGRA Locat/on 

ELECT. 
OIL LPG GAS COAL PURCH. 

Areas of Low: and Moderate 
Temperature Potential 

Hot springs 1 

GROSS 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

2 7 7 . 6  1 8 . 2  319.3 1 7 1 . 7  5 3 . 5  

3.3 1 2 . 2  1 0 3 . 1  0 . 2  1 7 . 4  

1 7 . 6  1 . 4  78.7 0 . 1  2 4 . 7  

2 4 . 7  4 .4  7 7 . 3  1 6 . 1  1 1 . 4  ' PRIMARY CONTACTS 

I 

I PERCENT 1 3 5  1 2  I 4 1  I 22 I 

LEGAL ACTIVITIES 

GEOTHERMAL ACTIVITIES 

A g e o t h e r m a l  r e s o u r c e s  a c t  w a s  a d o p t e d  i n  1975.  

A b o u t  1 1 4 , 0 0 0  acres o n  f e d e r a l  a n d  s ta te  l a n d  
h a v e  b e e n  l e a s e d .  CURRENT USES 

RECENT OR CURRENT 
STUDIES 

STATE GEOTHERMAL TEAM 

OPERATIONS RESEARCH: C o l o r a d o  Geological S u r v e y ,  R i c h a r d  H .  P e a r l .  

RESOURCE ASSESSMENT: 

COLORADO GEOLOGICAL SURVEY: 

COLORADO DEPARTMENT OF NATURAL RESOURCES: 

Co1or;ado G e o l o g i c a l  S u r v e y ,  R i c h a r d  H. P e a r l  

J o h n  R o l d ,  Director 

Harris S h e r m a n ,  D i r e c t o r  

COLORADO ENERGY RESEARCH INSTITUTE: 

COLORADO OFFICE OF ENERGY CONSERVATION: 

Dr. ; a r t i n  R o b b i n s ,  Director 

B u i e  [ S e a w e l l ,  Director 

COLORADO OIL AND GAS COMMISSION: D o u g i a s  v. Rogers 

LEGISLATIVE CONTACTS 

SENATORS G a r y  Hart  ( D )  
W i l l i a m  L. A r m s t r o n g  ( R )  

I 
GOVERNOR R i c h a r d  D. Lamm ( D )  

CONGRESSMEN (DIST. ) 

2 - T i m o t h y  E. Wirth ( D )  

3 - Ray Kogovsek  ( D )  

5 - Ken K r a m e r  (R) 

COLORADO 
(December 1980) 
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State Geothermal Fact Sheet 

COLORADO 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 
Population: 2 , 2 0 9 , 5 9 6  Area: 1 0 4 , 2 4 7  sq. mi. Density:21.2 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density : per sq. mi. 

11. ENERGY CONSUMPTION* ( 1 
OIL 

(million 
bbl) 

GROSS 51 
Residential 1 
Comer i ca 1 3 
Industrial 4 

((2-7 1 
LPG Gi iS COAL ELECTRICITY 

gal. 1 cu.ft.) tons) (billion kWh) 
(million (trillion (million PURCHASED 

19 0 309 8 
127 100 0 

1 4  7 6 0 
4 6  7 5  1 

1 6  
5 
7 
3 

Trillion Btu 

GROSS 277.6 18.2 3 1 9 . 3  1 7 1 . 7  5 3 . 5  
Residential 3 .3  1 2 . 2  103.1 0 . 2  1 7 . 4  
Commercial 1 7 . 6  1.4 7 8 . 7  0 . 1  24.7 
Industrial 24 .7  4.4 7 7 . 3  1 6 . 1  11.4 

Percentages 3 5  2 41 22 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 



ME JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL. MARYLAND 

111. STATE FUEL PRODUCTION ( 1 9 7 7 )  (C -6 )  

Type Number U n i t s  

Coal  mines 30 6,232 thousand t o n s  139 .1  
N a t u r a l  g a s  ( l i q . )  - 3,402 thousand b b l  13 .7  
N a t u r a l  g a s  w e l l s  1 ,050 137,725 m i l l i o n  cu.  f t .  150.5 
Crude o i l  w e l l s  2 , 0 0 4  36,590 thousand b b l  2 1 2 . 2  

I V .  GEOLOGY 

The Colorado  P l a t e a u  P rov ince  i n  t h e  w e s t e r n  p o r t i o n  of 
t h e  s t a t e  i s  a n  area of  f l a t - l y i n g  sed imen ta ry  r o c k s  w i t h  areas 
of i n t r u s i v e  r o c k s  and a number of young, s i l i c i  a n i c  .systems 
a l o n g  t h e  margins  of  t h e  p l a t e a u .  The Sou the rn  
occupy t h e  w e s t - c e n t r a l  p a r t  o f  Colorado  and are composed of  up- 
l i f t e d ,  f a u l t e d  and f o l d e d  r o c k s .  T o  t h e  eas t  i s  t h e  Great P3.a 
P r o v i n c e ,  which i s  a f l a t  area of e r o s i o n a l  m a t e r i a l  c o v e r i n g  older  
r o c k s .  

The margin  of  t h e  P l a t e a u  i s  c o n s i d e r e d  t o  have t h e  great-  
es t  p o t e n t i a l  f o r  l o c a t i n g  h igh - t empera tu re  hydro the rma l  sys tems.  
The i n t e r i o r  o f  t h e  P l a t e a u  i s  though t  t o  have r e l a t i v e l y  low h e a t  
f low.  The Great P l a i n s  c o n t a i n  no igneous  r o c k s  o r  o t h e r  encourag-  
i n g  g e o l o g i c  f o r m a t i o n s .  However, r e c e n t  s t u d y  of  * o i l  w e l l  d a t a  
show some d i s c r e t e  areas i n  t h e  ea s t  t h a t  may have d i r e c t  h e a t  
p o t e n t i a l .  

V.  RESOURCE DATA 

There  are t h r e e  areas d e s i g n a t e d  as K G R A s  i n  Colorado. N o  
h i g h  t e m p e r a t u r e  r e s e r v o i r s  have been  conf i rmed ,  b u t  one such  p ros -  
p e c t  e x i s t s  n e a r  Dunton i n  t h e  s o u t h w e s t e r n  p a r t  of t h e  s t a t e .  
Pagosa S p r i n g s ,  i n  t h e  same g e n e r a l  area, h a s  been  conf i rmed as a 
modera te  t e m p e r a t u r e  r e s e r v o i r .  Over 50 o t h e r  w e s t e r n  area s i tes  
are c o n s i d e r e d  as p r o s p e c t s  f o r  low, med 'high tempera' 
reservoir c o n f i r m a t i o n .  Some known w e l l s  i n  t h e  Least o f f e r  po ten-  
t i a l  i n  t h e  low t o  moderate  c a t e g o r y .  

V I .  GEOTHERMAL ACTIVITY 

About 1 1 4 , 0 0 0  acres on s t a t e  and f e d e r a l  l a n d  have been  
l e a s e d ,  5000 i n  K G R A s .  

About 4 0  sys tems u s i n g  sha l low w e l l s  and l o w  f lows  are 
o p e r a t i o n a l .  Most of t h e s e . a r e  f o r  s p a s  and swimming p o o l s ;  a 
few s i tes  are f o r  s p a c e  h e a t i n g  homes or c a b i n s ,  g reenhouses ,  
f i s h  f a rming ,  or a l g a e  growing.  

- *  - .  co- 2 
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A r e a  and S i t e  S p e c i f i c  Development P l a n s  have been p r e p a r e d  
f o r  23 l o c a t i o n s  as p a r t  o f  t h e  D O E / s t a t e  p l a n n i n g  p r o c e s s .  One 
T i m e  Phased Project P l a n  w a s  deve loped  f o r  d i s t r i c t  h e a t i n g  a t  
Pagosa S p r i n g s .  

One PON and two PRDAs w e r e  awarded i n  Colorado  s i n c e  1978, 
t h e  f i r s t  i n  Pagosa S p r i n g s  f o r  h e a t i n g  p u b l i c  b u i l d i n g s ,  s c h o o l s ,  
b u s i n e s s e s ,  and homes; t h e  o t h e r  d e a l i n g  w i t h  h e a t i n g  and c o o l i n g  
o p e r a t i o n s  i n  t h e  San L u i s  V a l l e y .  

V I I .  LEGAL ACTIVITIES 

A geo the rma l  r e s o u r c e s  a c t  w a s  adopted  i n  1973. S i n c e  
t h e n  s p e c i f i c  geo the rma l  leases have been  i s s u e d .  

V I I I .  CONTACTS 

1. S t a t e  Geothermal Team: 

a .  O p e r a t i o n s  Research ,  Colorado  G e o l o g i c a l  Survey ,  
R icha rd  H. Pearl .  

b .  Resource  Assessment ,  Colorado  G e o l o g i c a l  Survey,  
Richard  H. Pear l .  

2 .  Colorado  G e o l o g i c a l  Survey ,  John Rold,  Director.  

3 .  Colorado  Department  of  N a t u r a l  Resources ,  Harr is  Sherman, 
Director. 

4 .  Colorado  Energy Research  I n s t i t u t e ,  D r .  M a r t i n  Robbins,  
Director.  

5. Colorado  O f f i c e  of Energy C o n s e r v a t i o n ,  Buie  S e a w e l l ,  
D i r e c t o r .  

6 .  Colorado  O i l  and G a s  Commission, Douglas V.  Rogers .  

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) "Colorado Hydrothermal  Commerc ia l i za t ion  B a s e l i n e ,  
EG&G Idaho ,  I n c . ,  Apr 1979. 

(c-4), (C-61, and ( C - 7 ) .  

CO-3 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

NUMBER STATUS 1012 BtU 

Coal Mines 0 thousand tons 

Natural Gas (liq.1 

Natural Gas Wells 0 million CU. ft. 

Crude Oil Wells 

0 thousand bbl 

0 thousand bbl 

0 . 9  63.6 8.4 67.2 

33.2 0.0 25.5 3 . 3  

0.4 16.4 0.0 20.4 

0 . 8  17.1 4.7 17.2 

1 11 0 

ENERGY USE - 1976 110" BTUl 

ELECT. I 1 SECTOR I OIL I LPG I GAS I COAL I PURCH. 
GROSS 

PERCENT 

GEOTHERMAL ACTIVITIES 

I CURRENT USES 1 None known I 
r STUDIES I 
I PROPOSED STUDIES I Noneknown I 
I LEGAL ACTIVITIES I None known I 

CONNECTICUT 

GEOTHERMAL DATA SUMMARY SHEET 
(cf. state Geothermal Fact sheet, connecticutl 

TOTAL POPULATION: 3,031,709 TOTAL AREA: 41162 SQ. MI. 
POPULATION DENSITY: 624 PERSONS/SQ. MI. 

GEOTHERMAL OVERVIEW 

Hot dry rock andlor hydrothermal potential may exist at 
depth in the Connecticut Valley Triassic Basin or i n  the 
sedimentary sequence in the northwest part of the state. 

I 

I 
I I 

I I 
I I 

IBA I IMC 1 IBA 

I I ; r  
i 10.0w'F'140 

IMC 

0 HotSpring IHA Interior Basin Aquifers 

CPA Coenal Plain Aquifers + Estimated Depth to Barementl 

IMC Igneous andlor Metamorphic Complex 
Proiected Temperature I 

I 

I 
PRIMARY CONTACTS 

I 

CONNECTICUT 
(December 1980) 

DEPARTMENT OF NATURAL RESOURCES: Department of Planning and Energy Policy, 
Stapley Pal, Commissioner (2031 566-2118 

DIVISION OF WATER RIGHTS: Benjamin Warner, Director (2031 566-7220 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: Doudlas (203) 566-2110 M. costle, commissioner 

OFFICE OF ENERGY POLICY: Department of Planning and Energy Policy, 
Thomas Fitzpatrick, Undersecretary. 
(2031 566-2800 

PLANNING BUREAU: Hora'ce H. Brown, Director (2031 566-4872 

GEOLOGICAL SURVEY: Dr. (2031 'Hugo 566-3540 E. Thomas, State Geologist 

I 
LEGISLATIVE CONTACTS 

Abraham A. Ribicoff (D) 
Lowell P. Weicker, Jr. (Rl GOVERNOR Ella T. Grass0 (Dl 

, 
I CONGRESSMEN (DIST.) 

*1 - william R. cotter (D) 

2 - Samuel Gejdenson (D) 
I 

*3 - Larry DeNardis (R) i 
4 - Stewart B. McKinney (Rl 

*5 - William Ratchford (Dl 

I 
~ ~~~ ~ 

*6 - Anthony Moffett (Dl 

1 "inuse in this State IBA Region 

i 



State Geothermal Fact Sheet 

CONNECTICUT 

I. DEMOGRAPHIC INFORMATION (1970) ((2-4) 

TOTAL STATE 
Population: 3,031,709 Area: 4,862 sq. mi. Density: 6 2 4  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

per sq. mi. Population: Area : sq. mi. Density: 

11. ENERGY CONSUMPTION* (1975) (C-7) 
OIL LPG GAS COAL ELECTRICITY 

bbl) gal.) cu.ft.1 tons) (b i 1 1 ion k blh ) 
(million (million (trillion (million PURCHASED 

n el 
I 
P Residential 1 6  3 4  3 2  0 .0  8 

Comer i ca 1 6 4 1 6  0 6 

GROSS 88 8 8  6 5  0 .03  1 9  

Industrial 7 49  1 7  0 . 0 3  5 

Trillion Btu 

GROSS 508.5 8 .4  67 .2  0.9 6 3 . 6  
Residential 91 .7  3 .3  3 3 . 2  0 .0  2 5 . 5  
Commercial 37.8 0 .4  1 6 . 4  0.0 20 .4  
Industrial 41.5 4.7 1 7 . 2  0.8 1 7 . 7  

Percentages 87 1 11 0 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6)  

TY Pe Number U n i t s  
T r i l l i o n  

Btu 

Coal mines 0 0 thousand t o n s  0 
N a t u r a l  g a s  ( l i q . )  0 0 thousand b b l  0 
N a t u r a l  g a s  w e l l s  0 0 m i l l i o n  cu .  f t .  0 
Crude o i l  w e l l s  0 0 thousand b b l  0 

I V  . GEOLOGY 

C o n n e c t i c u t  i s  l a r g e l y  u n d e r l a i n  by Precambrian and Pabeo-  
z o i c  metamorphic and igneous  r o c k s  t h a t  were deformed or emplaced 
d u r i n g  t h e  P a l e o z o i c  o r o g e n i e s .  I n  t h e  c e n t r a l  p a r t  of t h e  state,  
t h e  n o r t h - s o u t h  t r e n d i n g  C o n n e c t i c u t  V a l l e y - T r i a s s i c  Bas in  h a s  
downdropped Mesozoic sed imentary  r o c k s  i n t o  t h e  c r y s t a l l i n e  ter- 
r a i n .  T h i s  b a s i n  h a s  t h e  a 'ppearance of a h a l f - g r a b e n  w i t h  as 
much as 1 5 , 0 0 0  f t .  of sed iments  p r e s e r v e d  a l o n g  i t s  e a s t e r n  margin.  

V. RESOURCE DATA 

L i t t l e  i s  known abou t  water a v a i l a b i l i t y  a t  t h e  d e p t h s  
c i t e d .  However, t h e  h i g h l y  i n d u r a t e d  and nonca lca reous  n a t u r e  of 
most of t h e  sequence s u g g e s t s  t h e  impor tance  of f r a c t u r e s  and 
f a u l t s  f o r  t h e  c i r c u l a t i o n  o f  w a t e r .  Subsu r face  t e m p e r a t u r e  d a t a  
are rare. 

V I .  GEOTHERMAL ACTIVITY 

T o  be de termined .  

V I I .  LEGAL A C T I V I T I E S  

T o  be de termined .  

V I I I .  CONTACTS 

1. 

2.  

3 .  

4 .  

Department of P lann ing  and Energy P o l i c y ,  S t a p l e y  P a l ,  
Commissioner, (203) 566-2118. 

D i v i s i o n  of  Water R i g h t s ,  Benjamin Warner, Director, 
(203) 566-7220. 

Department of Environmental  P r o t e c t i o n ,  Douglas M .  
C o s t l e ,  Commissioner, (203)  566-2110. 

Department of P lann ing  and Energy P o l i c y ,  Thomas 
F i t z p a t r i c k ,  U n d e r s e c r e t a r y ,  (203) 566-2800. 

CT- 2 



THE JOHNS HOPKiNS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL MARYLAND 

5 .  P l a n n i n g  Bureau,  Horace 13. Brown, D i r e c t o r ,  ( 2 0 3 )  
5 6 6 - 4 8 7 2 .  

6 .  D r .  Hugo F .  T h o m a s ,  S t a t e  G e o l o g i s t  ( 2 0 3 )  5 6 6 - 3 5 4 0 .  

REFERENCES AND L I S T  O F  S I G N I F I C A N T  REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 
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TYPE NUMBER 

C o a l  M i n e s  0 

N a t u r a l  G a s  ( l i q . 1  0 

N a t u r a l  G a s  W e l l s  0 

STATUS 1 0 l 2  B t u  

0 t h o u s a n d  t ons  0 

0 thousand bb l  0 

0 m i l l i o n  CU. f t .  0 

BNSROY USE - ism i i o * a  BTUJ 

C r u d e  O i l  Wells 

QEOTHERMAL ACTIVITIES 

0 0 thousand b b l  0 

I CURRENi USES - I N o n e  _ _  - 
RECENT OR CURRENT 
S W D S l S  

PROPOSFD S T U D I E S  

LEGAL A C T I V I T I E S  

I 
1. R .  N. B e n s o n ,  1 9 7 6 ,  R e v i e w  of t h e  Sub- 

surface G e o l o g y  & R e s o u r c e  P o t e n t i a l  Qf 
Southern D e l a w a r e ,  D e l a w a r e  G e o l o g y  
S u r v e y ,  O p e n  F i l e  R e p o r t .  

2 .  VPI " E v a l u a t i o n  6 T a r g e t i n g  of G e o t h a r m a l  
E n e r g y  i n  t h e  Southeastern U . S . "  

3. DOE/DGE O r r d i e n t  D r i l l i n g  P r o g r a m .  
4 .  E a s t e r n  G e o t h e r m a l  D r i l l i n g  P r o g r a m  - 

Ballortat%on A w a r d  - L e w e s  D e l .  
5 .  4?4/JW G e o t h e r m a l  M a r k e t  A n ( l 1 y s i s .  (see 

6 .  DQE/DGE Funded E v a l u a t i o n  of Sta tes  G e o -  

7 .  Sta te  C o u p l e d  R e s e r v o i r  A s s e s s m e n t  

O r g a n i z a t i o n  of S t a t e  t e a m  - develop S ta te  
P r o s p e c t u s  - i n  process. 

G e o t h e r m a l  R e s o u r c e s  A c t  ( S e n a t e  B i l l  N o .  4 6 9 )  
P a s s e d  b o t h  H o u s e s  - 1 9 8 0  - V e t o e d  by G o v e r n o r .  

ret. 71.  

t h e r m a l  C h a r a c t e r i s t i c s .  

P r o g r a m .  

DELAWARE 
GEOTHERMAL DATA SUMMARY SHEET 

( c r .  State G e o t h e r m a l  F a c t  Sheet, D e l a w a r e )  

A s s t .  D e n n i s  T h o m a s  
A s s t .  E d w a r d  E .  K a u f m a n  I W i l l i a m  V. R o t h ,  Jr. ( R )  

J o s e p h  R. B i d e n ,  Jr. (D) 

CONGRESSMEN ( D I S T . )  

T h o m a s  B. E v a n s ,  Jr. ( R l  1 Adm. A s s t .  N e i l  M e s s i c k  , 

TOTAL POPULATION: 5 4 8 , 1 0 1  TOTAL AREA: 1 , 9 8 2  SQ. M I .  
POPULATION DENSITY:  2 7 7  PERsONS/SQ. MI. 

GEOTHERMAL OVERVIEW 

Lower Eastern Delaware i s  underlain by unconsolidated 
Coastal Plain sediments. The basement beneath the sedi- 
ments has been interpreted by VPI&SU to contain plutons 
that may produce radiogenic heat. Data on aquifers above 
plutons needs to be developed. Depth to  basement increases 
to  the  southeast to>7000 feet. 

0 

+ 
IBA 

CPA 

IMC 

Area Covered by APLIJHU 
Scenario or Market Survey 

Hot Spring 

Estimated Depth 10 Basement/ 
Projected Temperature 

Interior Barin Aquifers 

Coastal Plain Aquifers 

Igneous andlor  Metamorphic Complex 

I 
PRIMARY CONTACTS 

DELAWARE 
(December 1980) 

I 
DEPARTMENT OF NATURAL RESOURCES: John C. B y s o n ,  Secretary ( 3 0 2 1  6 7 8 - 4 4 0 3  

I 
D I V I S I O N  OF WATER RIGHTS:  Wi1li:m R a t l e d g e ,  D i r e c t o r  ( 3 0 2 1  6 7 8 - 4 4 1 1  

DEPARTMENT O F  ENVIRONMENTAL PROTECTION: N .  C .  I V a s u k i ,  D i r e c t o r  ( 3 0 2 1  6 7 8 - 4 7 6 5  

I STATE ENERGY O F F I C E :  C h r i s  Warner I 3 0 2 1  6 7 8 - 5 6 4 4  I 
I PLANNING BUREAU: D a v i d  S .  H u g g  111 0 0 2 )  6 7 8 - 4 2 7 1  I 
I GEOLOGICAL SURVEY: D r .  R d b e r t  R.  Jo rdan ,  S ta te  G e o l o g i s t  

0 0 2 )  7 3 8 - 2 8 3 3  I 
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State Geothermal Fact Sheet 

DELAWARE 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 5 4 8 , 1 0 1  Area: 1 , 9 8 2  sq. mi. Density: 2 7 7  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: 1 6 2 , 2 4 5  Area: 1 , 5 4 4  sq. mi. Density: 1 0 5  per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
OIL 

(million 
bbl) 

GROSS 23 
Residential 2 
Commerical 2 
Industrial 3 

(C-7 1 
LPG GAS COAL 

(million (trillion (million 
gal.) cu.ft.) tons) 

3 5  1 9  1 
0 . 0 0  1 8  7 

2 3 0 
1 5  7 0 . 0 2  

ELECTRICITY 
PURCHASED 

(billion kWh) 
5 
1 
1 
3 

Trillion Btu 

3.4 1 9 . 7  2 4 . 6  1 7 . 7  
Residential 9.6 1 . 7  7.2 0 . 1  5 . 1  
Commercial 12 .7  0 . 2  3 . 1  0.0 4 . 1  
Industrial 18.5 1 . 5  7 .7  0 . 7  8 .5  

GROSS 135 .8  

Percentages 74 2 11 1 3  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6 )  

TY Pe  Number U n i t s  

Coal mines 0 0 thousand t o n s  0 
N a t u r a l  g a s  ( l i q . )  0 0 thousand b b l  0 
N a t u r a l  g a s  w e l l s  0 0 m i l l i o n  cu .  f t .  0 
Crude o i l  w e l l s  0 0 thousand b b l  0 

I V .  GEOLOGY 

The c o a s t a l  p l a i n  encompasses most of  t h e  s ta te  and is 
though t  t o  c o n s i s t  of  a s o u t h e a s t e r l y  t h i c k e n i n g  wedge of  Mesozoic 
and Cenozoic  sed imen ta ry  rocks .  An i r r e g u l a r  b u t  g e n e r a l l y  sea- 
ward s l o p i n g  c o n t a c t  s e p a r a t e s  t h e  basement complex from t h e  over- 
l y i n g  sed imen ta ry  package.  Maximum dep th  t o  basement  i s  abou t  
7500 f t .  and o c c u r s  n e a r  t h e  s o u t h e a s t  corner of  t h e  s ta te  (1). 
The c o n c e p t  of  a g e n t l y  s l o p i n g  basement s u r f a c e  i s  b e i n g  chal- 
l enged  as more g e o p h y s i c a l  data are made a v a i l a b l e  ( 2 ) .  

V. RESOURCE DATA 

L i t t l e  i s  known of  t h e  r e s o u r c e  o t h e r  t h a n  t h a t  it is  
though t  t o  e x t e n d  i n t o  Delaware from t h e  v i c i n i t y  of  Ocean C i t y ,  
Maryland. More s p e c i f i c  d a t a  w i l l  r e s u l t  from t h e  DOE/DGE spon- 
s o r e d  d r i l l i n g  program a long  t h e  Coastal  P l a i n .  

V I .  GEOTHERMAL ACTIVITY 

Geo the rma l -g rad ien t  t e s t  h o l e s  have been  completed as p a r t  
of t h e  DOE/DGE sponsored  d r i l l i n g  program (6). Data are b e i n g  
a s s e s s e d  by V P I & S U  ( 5 ) .  D r i l l i n g  sites are shown on page DE-5. 
APL h a s  completed t h e  s t u d y  of t h e  p o t e n t i a l  geo the rma l  marke t  i n  
t h e  area (4). The S ta te  Energy O f f i c e  submi t t ed  a winning  p r o p o s a l  
f o r  Geothermal  Energy a t  Lewes ,  Delaware, i n  r e sponse  t o  E a s t e r n  
Geothermal  D r i l l i n g  Program, June  1980 ( 9 ) .  DOE/DGE S t a t e  Coupled 
Rese rvo i r  Assessment  Program. 

V I I .  LEGAL A C T I V I T I E S  

NCSL h a s  conducted  s,urvey of  L e g i s l a t i v e  Work Shops r e l a t i n g  
t o  Geothermal  ene rgy  ( 7 ) .  Geothermal  Resource A c t  S e n a t e  Bill N o .  
469 w a s  pas sed  by b o t h  Houses,  b u t  w a s  ve toed  by t h e  Governor .  

V I I I .  CONTACTS 
> 

1. Delaware Energy O f f i c e ,  P. 0. Box 1401, 114 W. Water 
S t r e e t ,  Dover, DE 1 9 9 0 1 ,  C h r i s  Warner, or Dave A n s t i r e  
(Governor ' s  Energy A d v i s o r ) ,  ( 3 0 2 )  678-5644. 

DE-2 
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0 

i 

U 

2 .  

3. 

4 .  

D i v i s i o n  of  Envi ronmenta l  C o n t r o l ,  Department  of N a t u r a l  
Resources ,  T a t n a l l  B u i l d i n g ,  Dover,  DE 1 9 9 0 1 ,  N .  C .  
Vasuni ,  D i r e c t o r ,  ( 3 0 2 )  678-4765. 

Envi ronmenta l  P o l i c y  and Community Development Services, 
S t a t e  P l a n n i n g  O f f i c e ,  Thomas C o l l i n s  B u i l d i n g ,  Dover, 
DE 1 9 9 0 1 ,  David S. Hugg 111, P r i n c i p a l  P l a n n e r ,  ( 3 0 2 )  
678-4271. 

N a t i o n a l  L e g i s l a t i v e  R e p r e s e n t a t i v e s  

a.  S e n a t e  - M r .  W i l l i a m  V .  Roth,  Jr. (Repub l i can )  
Adm. A s s t . ,  M r .  Dennis  Thomas 

M r .  J o s e p h  R. Biden,  Jr. (Democrat)  
Adm. A s s t . ,  M r .  Edward E .  Kaufman 

b .  R e p r e s e n t a t i v e s  - M r .  Thomas B. Evans,  Jr. (Repub l i can )  
Adm. A s s t . ,  M r .  W i l l i a m  T .  Kenda l l  

REFERENCES AND LIST  OF S I G N I F I C A N T  REPORTS 

P .  M.  Brown, J. A. M i l l e r ,  and F. M .  Swain,  " S t r u c t u r a l  
and  S t r a t i g r a p h i c  Framework, and S p a t i a l  D i s t r i b u t i o n  
o f  P e r m e a b i l i t y  of  t h e  A t l a n t i c  Coastal  P l a i n ,  Nor th  
C a r o l i n a  t o  N e w  York," U . S . G . S .  P r o f e s s i o n a l  Paper  7 9 6 ,  
1 9 7 2 .  

R. N .  Benson, "Review of  t h e  S u b s u r f a c e  Geology and 
Resource  P o t e n t i a l  o f  Sou the rn  Delaware," D e l a w a r e  
Geology Survey ,  Open F i l e  Repor t ,  1976. 

"Geothermal  Energy and t h e  E a s t e r n  U . S . ,  A S c e n a r i o  f o r  
Geothermal  Energy Development, The A t l a n t i c  Coastal  
P l a i n ,  I' QM-77-129, O c t  1 9 7 7 .  

" D e f i n i t i o n  o f  Marke ts  f o r  Geothermal  Energy i n  t h e  
Nor the rn  A t l a n t i c  Coastal  P l a i n , "  JHU/APL QM-80-075 
(GEMS-002) ,  May 1980. 

" E v a l u a t i o n  and T a r g e t i n g  o f  Geothermal  Energy Resource  
i n  t h e  S o u t h e a s t e r n  Un i t ed  S t a t e s , "  V P I & S U ,  B lacksburg ,  
VA (a series of  r e p o r t s ) .  

L. B. Cobb, L. Radford ,  and M .  Glascock ,  " A t l a n t i c  
C o a s t a l  P l a i n  Geothermal  T e s t  Holes ,  Delaware," NVO- 
1558-2, Gruy F e d e r a l ,  I n c . ,  Houston, TX, Mar 1979. 

"Geothermal  P o l i c y  P r o j e c t  - Q u a r t e r l y  R e p o r t ,  'I N a t i o n a l  
Conference  o f  S t a t e  L e g i s l a t u r e s ,  Denver,  CO ( a  series 
o f  r e p o r t s ) .  

DE-3 
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C o m m e n t s  R e x  
XXV - W .  Wood 

( 9 )  S o l i c i t a t i o n  fo r  C o o p  
D E - R P 0 7 - 8 0 I D 1 2 1 3 2 ,  "E 
U . S .  D e p a r t m e n t  of Energy ,  
Mar 1 9  8 0 .  
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NAME 
(1) (2) ( 3 )  

Central Florida Southern Florida Florida Panhandle 

1 SECTOR OIL LPG GAS 
ELECT. 

COAL PURCH. 

RESIDENTIAL I 31.1 I 21.9 I 15.7 0.0 118.2 

COWRCIAL 

INDUSTRIAL 

PERCENT 

11.6 2.4 32.8 0.0 76.7 

62.3 5.4 94.3 0 . 5  46.5 

74 2 11 7 

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

None 

Geothermal energy exploration in southeast 
Florida, 1975 -Florida State University for 
Florida Power and Liaht ComDanv. 

LEGAL ACTIVITIES None 

FLORIDA 
(kcember 19801 

FLORIDA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact sheet, Florida) 

TOTAL POPULATION: 6,789,412 TOTAL AREA: 54,090 SQ. MI. 
POPULATION DENSITY: 126 PERSONS/SQ. MI. 

GEOTHERMAL RESOURCE DATA 

I I TYPE /Limestone or I Limestone or I Clastic sediments 
dolomite dolomite I DEPTH 4,000 to 15,000 to 5,000 to I 15.000 ft. 1 25,000 ft. I 20,000 ft. I 

GEOTHERMAL OVERVIEW 

Thick sedimentary sequences underlay most of Florida. 
The appearance that thermal gradients are modest in most 
of the state i s  possibly due t o  sparse data that are taken 
from shallow wells and that are also influenced by copious 
quantities of ground water. The caverns found in car- 
bonate sequences in Florida make deep well d r i l l i ng  diff i- 
cult. 

Q WATER cu. ft. CU. ft. cu. ft. 

X d5 Btu 
Area Covered by APLIJHU 
Scenario or Market Survey 

Hot Spring 

Estimated Depth io Basernend 
Projected Temperalure 

Interior Basin Aquifers 

Coastal Plain Aquifers 

Igneous andlor Metamorphic Complex ! 

IEA 

CPA 

IMC 
22LIW'l 

266-F 

.' 
+**-- 

e .- ENERQY RESOURCES - 1973 
ANNUAL PRODUCTION 

I coal Mines I 0 1  0 thousand tons I 0 I 
I Natural Gas (lIq.1 I - I 2,133 thousand bbl I 8.6 I PRIMARY CONTACTS 

I 
DEPARTMENT OF NATURAL RESOURCES: Harmon1 W. Shields, Executive Director 

(9041 488-1555 

DIVISION OF WATER RIGHTS: Bureauloi Water Resources, Charles M. 
Sandern, Acting Chief (9041 488-7778 

I Natural Gas Wells I 7 1 33,857 million CU. ft. I 37 I 
I Crude Oil Wells I 147 I 32,695 thousand bbl I 189.6 I 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: Departblent of Pollution Control, Peter P. 
Baljet! (9041 488-1836 Acting Executive Director 

OFFICE OF ENERGY POLICY: State Energy Office, William W. Goode, Jr., 
EnergylData 6 Policy Analysis Adm. 
( 9 0 4 )  488-0855 

PLANNING BUREAU: DLv191on of State Planning. Dept. of 
Adminiitration, (9041 488-2402 Earl M. Starnes, Director 

GEOLOGICAL SURVEY: Bureau of Geology, Dept. of Natural 
Resources, Charles W. Hendry, Jr., Chief 
(9041 488-4191 

I GROSS 11284.4 I 30.0 I 290.8 1 125.4 I 241.3 I 

I 

I 
I 

LEGISLATIVE CON+ACTS 
1 

I Lawton M. Chiles, Jr. (Dl I GOVERNOR Robert Graham (D) I Richard B. Stone (D) 

I CONGRESSMEN (DIST.) ~ 

9 - Bill Nelson (Dl 1 - Earl D. HUttO (Dl I 
10 - Louis A. (Skip1 Bafalis ( R l  

11 - Dan Mica (D) 
2 - Don Fuqua (Dl 
3 - Charles E. Bennett (Dl 

GEOTHERMAL ACTIVITIES 

4 - william V. Chappell, Jr. (D) 

5 - Bill MCCollum ( R )  

6 - c. W. Bill Young ( R )  

7 - Sam M. Gibbons (Dl 

12 - Clay Shaw ( R )  

13 - William Lehman (D) 

I PROPOSED STUDIES City of Galnesvllle, request for technical I assitance, letter to APL, 24 Jan 1980. I 
~ ~ 

8 - Andrew P. Ireland ( 0 )  



State Geothermal Fact Sheet 

FLORIDA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 6,789,412 Area: 54,090 sq. mi. Density: 126 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: 5,862,000 Area: 42,400 sq. mi. Density: 138 per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
0 IL 

(mil lion 
bbl) 

r 
I 
P 

I? GROSS 226 
Residential 5 
Comer ical 2 
Industrial 10 

(C-7) 
LPG GAS COAL ELECTRICITY 

(million (trillion (million PURCHASED 
tons 1 (billion kWh) gal- 1 cu. ft. ) 

314 282 6 71 
229 15 0 35 
25 32 0 22 
56 91 0.02 14 

Trillion Btu 

GROSS 1284.4 30.0 290.8 125.4 241.3 
Residential 31.1 21.9 15.7 0.0 118.2 
Commercial 11.6 2.4 32.8 0.0 76.7 
Industrial 62.3 5.4 94.3 0.5 46.5 

Percentages 74 2 17 7 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products “not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number U n i t s  
T r  i,11 i o n  

Btu 

Coal  mines 0 0 thousand t o n s  0 
N a t u r a l  g a s  ( l i q . )  - 
N a t u r a l  g a s  w e l l s  ? 33,857 m i l l i o n  cu.. f t .  37 

' 2,133 thousand b b l  8.6 

Crude o i l  w e l l s  1 4 7  32,695 thousand b b l  189.6 

I V .  GEOLOGY 

F l o r j d a  i s  e n t i r e l y  u n d e r l a i n  by Cre t aceous  t o  Recent  un- 
c o n s o l i d a t e d  sands  and l i t h i f i e d  c a r b o n a t e s .  There  are t w o  areas 
i n  F l o r i d a  where t h e  sed imen ta ry  sequence  a t t a i n s  d e p t h s  g r e a t  
enough t o  s e r v e  as hydro thermal  reservoirs: ( a )  West Floridpa Pan- 
hand le ,  and ( b )  Sou the rn  F l o r i d a .  Sediments  i n  t h e s e  areas t h i c k e n  
i n  a wedge o f f  t h e  Pen insu la  Arch. I n  t h e  F l o r i d a  Panhandle ,  
c las t ic  sed imen t s  i n c r e a s e  i n  d e p t h  towards  the  w e s t  f r o m  abou t  
5 ,000 f t .  t o  ove r  1 0 , 0 0 0  f t .  Good a q u i f e r s ,  such  as  t h e  Tuscaloosa 
and Smackover Format ions  ( sands  w i t h  moderate p e r m e a b i l i t i e s ) ,  are 
found a t  d e p t h  i n  t h i s  r eg ion .  L o c a l l y  t h e  geo the rma l  g r a d i e n t  
exceeds  1.6 'F/100 f t .  

The remainder  of  F l o r i d a  c o n s i s t s  p r e m a r i l y  of  mar ine  d e p o s i t s  
such  as l imes tone  and dolomi te .  These d e p o s i t s  t h i c k e n  southward 
from abou t  4 , 0 0 0  f t .  t o  more t h a n  2 0 , 0 0 0  ft .  G r a d i e n t s  i n  c e n t r a l  
and s o u t h e r n  F l o r i d a  are  below normal i n  t h e  n e a r  s u r f a c e  and lit- 
t l e  i s  known abou t  g r a d i e n t s  and t empera tu res  a t  dep th .  Es t ima ted  
t e m p e r a t u r e s  from sha l low g r a d i e n t s  i nd ica . t e  cen t r a l :  F l o r i d a  may 
have t empera tu res  of 120°F t o  ove r  212'F and s o u t h e r n  F l o r i d a  may 
have t e m p e r a t u r e s  i n  e x c e s s  of  300'F a t  dep th .  

V. RESOURCE DATA 

1. FLORIDA PANHANDLE 

Type a q u i f e r :  c las t ic  sed imen t s  A r e a :  13 ,  
Depth: 5 , 0 0 0  t o  2 0 , 0 0 0  f t .  Avg. t h i c k n e s s :  
P o r o s i t y  : T r a n s m i s s i v i t y :  
Water t empera tu re :  120'F t o  300'F 
Recharge ra te :  
E s t i m a t e  o f  water s t o r e d  i n  a q u i f e r :  1 . 5  x 1 0  cu. f t .  
E s t i m a t e  of ene rgy  c o n t e n t  i n  water: I n  e x c e s s  of  500 x 

14 

10'' Btu t. 

FL- 2 
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n 

2. CENTRAL FLORIDA 

Type aquifer: limestone or dolomite Area: 17,600 sq. mi. 
Depth: 4,000 to 15,000 ft. Avg. thickness: 
Porosity : Transmissivity: 
Water temperature: 120°F to 212'F 
Recharge rate: 
Estimate of water stored in aquifer: 2.1 x 10 cu. ft. 
Estimate of energy content in water: 

14 

t 600' x 10'' Btu 

3. SOUTHERN FLORIDA 

Type aquifer: limestone or dolomite Area: 11,800 sq. mi. 
Depth: 15,000 to 25,000 ft. Avg. thickness: 
Porosity : Transmissivity: 
Water temperature: 212'F to 300°F 
Recharge rate: 
Estimate of water stored in aquifer: 4.14 x 10 cu. ft. 
Estimate of energy content in water: 2,000' x 1 0  Btu 

14 
t 

'Above 1 2 0 ° F ,  references to 9O'F; 10% porosity assumed, about 
4.5 times this amount in rock. 

VI. GEOTHERMAL ACTIVITY 

Request for technical assistance, City of Gainesville; Ltr. 
to APL/JHU 24 January 1980. 

VII. LEGAL ACTIVITIES 

N o n e  at presen t .  

VIII. CONTACTS 

1. Department of Natural Resources, 903 West Tennessee 
St., Tallahassee, FL 32304, Charles W. Hendry, Jr., 
Chief, Bureau of Geology, (904) 488-4191. 

2. State Energy Office, State of Florida, Department of 
Administration, Room 108, Collins Building, TalTahassee, 
FL 32304, William W. Goode, Jr., Energy Data and Policy 
Analysis Administrator, (904) 488-0855. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) R. S. Barnett, "Basement Structure of Florida and Its 
Tectonic Implications, " Transactions of the Gulf Coast 
Association of Geological Societies, Vol. XXV, pp. 122- 
139, 1975. 

FL-3 



THE JOHNS HOPKINS UNlVERSllY 

APPLIED PHYSICS LABORATORY 
LAUREL MARYLAND 

G.  V. Wilson, " E a r l y  D i f f e r e n t i a l  Subs idence  and Con- 
f i g u r a t i o n  of t h e  Nor the rn  Gulf Coast Bas in  i n  South- 
eas t  Alabama and Nor thwes tern  F l o r i d a , "  Transac t io-ns  
of  t h e  Gulf Coast A s s o c i a t i o n  of Geological Soc ie ' t i e s ,  
Vol.  XXV, pp. 196-206, 1975. 

" D i r e c t o r y  of F l o r i d a  I n d u s t r i e s ,  1978, 'I F l o r i d a  Chamber 
o f  C o m m e r c e ,  1977. 

W .  J .  Toth ,  "P re -Scena r io  V i s i t  t o  F l o r i d a , "  APL/JHU 
QM-77-161, 28 D e c  1977. 

"Geothermal Energy and t h e  E a s t e r n  U.S., A S c e n a r i o  f o r  
Geothermal  Energy and Development, The E a s t e r n  Gulf 
Coast P l a i n , "  APL/JHU QM-77-129-3, Feb 1978. 

"Geothermal Resources  of  t h e  E a s t e r n  Un i t ed  S t a t e s , "  
Gruy F e d e r a l ,  DDE/ET/28373-T2, U.S. Department  of Energy ,  
Division of G e o t h e r m a l  Energy. 

COMMON REFERENCES 

( c - i ) ,  (c-2), (c-31, (c-41, (C-51, ( C - 6 ) ,  and (C-7).  
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AVG. THICKNESS 

WATER TEMP. 

EST' 
WATER 

EST. ENERGY 
CONTENT 

P 
I 
I 

<SO0 ft. 

120°F to 155'F 

(T > 120OF): 2.2 X 1014 cu. ft. 

d 
i 

Natural Gas Wells 0 0 million CU. ft. 0 

Crude Oil Wells 0 0 thousand bbl 0 

1 

i 
I 
I 

GEORGIA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Georgia) 

GEORGIA 
(December 1980) 

TOTAL POPULATION: 4,589,573 TOTAL AREA: 58,073 SQ. MI. 
POPULATION DENSITY: 79 PERsONS/SQ. MI. 

GEOTHERMAL RESOURCE DATA 

I NAME I TusCaloOSa Formation I 
I TYPE I Linestone/sandstone I 
I DEPTH I 3000 to 5250 ft. I 

GEOTHERMAL OVERVIEW 

The Atlantic Coastal Plain limestone and unconsolidated 
sandstones reach thicknesses in excess of 5000 feet to the 
southeast i n  Georgia. Hydrothermal resources exist in 
these areas and may also occur in the northwestern part 
of the state where deep parts of the Appalachian Basin 
otcur.  

Area Covered by APLNHU 

HotSpring 

+ Estimated Depth to Basement/ 

IBA Interior Sarin Aquifm 

CPA Coatal Plain Aquifers 

IMC Igneous andlor Metamorphic Complex 

Projected Temperature 

I Coal Mines 1 0 1  0 thoueand tons I 0 I 
I 

j 
PRIMARY CONTACTS 

OFFICE OF ENERGY RESOURCES: Mark Zwecker, Director (404) 656-5176 

ENERGY FACILITY SITING: (Chart H. Bonham (404) 656-5176 

COMPREHENSIVE LAND USE PLANNING: ;Larry Gess (Coordinator) ( 4 0 4 )  656-3832 

ENVIRONMENTAL IMPACT ASSESSMENT: ,Chuck Badger (4041 656-3858 

PUBLIC UTILITY REGULATION: 'Ben T. Wiggins (Chairman) (404) 656-4512 
[David 0. BenSOn (Executive Director1 (404) 
1656-5000 

(STATE) INDUSTRY COMMITTEE: Representative Geral T. Harton (Chairman) 
(404) 656-5000; Jack Littleton (Ass". Legis- 
jlative counsel) 

656-5000; Charles E. Tidwell (Chief Deputy 
jcounsell 

1656-5000; Charles E. Tidwell 

!Senator Jack L. Stephens (4041 656-5000 
(Virlyn slaton (Department Legal Counsel1 

1656-5000 

(STATE) PLANNING AND COMMUNITY AFFAIRS COMMITTEE: Representative G. D. Adams (Chairman) (4041 

(STATE) PUBLIC UTILITIES COMMITTEE: /Senator M. Parks Brown (Chairman) (404) 

(STATE) CONSUMER AFFAIRS COMMITTEE: 

LEGISLATIVE SERVICES: Frank H. Edwards, Legislative Counsel (4041 

I Natural Gas (1iq.1 I o I 0 thousand bbl I 0 I 

ENERQV USE - 1976 110" BTUl 

ELECT. I SECTOR 1 OIL I LPG I GAS I COAL I PURCH. I 
I -GROSS 1 7 . 7  1 26.5 1 338.4 I 352.1 I 141.3 I 
I RESIDENTIAL1 ~ 7.0 I 16.6 I 90.0 I 0.6 I 56.0 I 
I COMMERCIAL I 20.4 1 1.8 I 51.0 I 0.3 I 39.2 I 
I INDUSTRIAL I 41.4 I 7.9 I 151.5 I 10.3 I 46.1 I 
I PERCENT I ( 4  1 2 I 26 I 27 I 

GEOTHERMAL ACTIVITIES 

I CURRENT USES I CatfIsh Farm - Warm brackish water from an 
old oil test well, Savannah 

LEGISLATIVE CONTACTS 
RECENT OR CURRENT I 1. Temp. lag of 2 deep wells by VPILSU. I STUDIES 2 .  USGG/WR Regional Acquifer Program. I 

orge Busbee (D) 

I CONGRESSMEN (Dist.) VPILSU Thermal Gradient Drilling Pro- 
gram in 1981. 
APL/JHU Market Assessment Program late 

State Legislature to consider geothermal 
legislation. 

I 1 - Roland Bo Ginn (Dl 
2 - Charles f. Hatcher (D) 
8 - Billy Lee Evans (Dl I 

I 

I 



S t a t e  Geothermal Fact S h e e t  

GEORGIA 

I.  DEMOGRAPHIC INFORMATION ( 1 9 7 0 )  (C-4) 

TOTAL STATE 

P o p u l a t i o n :  4 , 5 8 9 , 5 7 3  A r e a :  5 8 , 0 7 3  sq. m i .  D e n s i t y :  79 per  sq. m i .  

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  6 2 6 , 8 9 2  A r e a :  1 5 , 1 3 1  sq. m i .  D e n s i t y :  4 1  p e r  sq. m i .  

11. ENERGY CONSUMPTION* (1975)  

O I L  
( m i l l i o n  
bbl) 

0 
P GROSS 1 0 4  

R e s i d e n t i a l  1 
I 
P 

Comer i ca 1 3 
I n d u s t r i a l  7 

((2-7) 
LPG GAS COAL 

( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  
gal.) c u .  f t. ) t o n s )  

277 328  1 5  
1 7  3 87  0 . 0 2  

1 9  49 0 . 0 1  
8 3  1 4 7  0 . 3 7  

ELECTRICITY 
PURCHASED 

( b i  1 l i o n  kWh) 

4 1  
1 6  
11 
1 4  

T r i l l i o n  Btu 

GROSS 567 .7  2 6 . 5  3 3 8 . 4  3 5 2 . 1  1 4 1 . 3  
R e s i d e n t i a l  7 .0  1 6 . 6  9 0 . 0  0 .6  5 6 . 0  
C o m e r  c i a l  20.4 1 . 8  5 1 . 0  (2.3 3 9 . 2  
I n d u s t r i a l  4 1 . 4  7 .9  1 5 1 . 5  1 0 . 3  4 6 . 1  

P e r c e n t a g e s  44 2 26 27 

* E x c l u d i n g  n u c l e a r  and hydro e l e c t r i c i t y ,  c o k i n g  coa l  a n d  p e t r o l e u m  coke, a n d  o t h e r  
petroleum products  n o t  used a s  f u e l s .  
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111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6) 

Type Number Units 
Trillion 
Btu 

Coal mines '0 
Natural gas (liq.) 0 
Natural gas wells 0 
Crude oil wells 0 

0 
0 

0 

0 thousand tons 
0 thousand bbl 

0 thousand bbl 
0 million cu. ft. 0 

IV. GEOLOGY 

The southeastern half of Georgia is underlain by largely 
unconsolidated, water-rich sediments of the Atlantic and Gulf 
Coastal Plain. 
underlie most of the northern half of the state. However a narrow 
belt of folded Paleozoic sedimentary rocks occurs in the northwest 
corner. The Cretaceous to Pleistocene sediments of the coastal 
plain consist of clastic and carbonate rocks that occur in a south- 
eastward thickening wedge. These sediments attain a depth of over 
4000 ft. near the coast in the center of the Southeast Georgia Em- 
bayment. This embayrnent like the Salisbury Embayment in Maryland 
is a broad structural depression and it lies between two large up- 
lifts. It is bounded by the Peninsula Arch in Florida and the 
Cape Fear Arch in South Carolina. A region of high geothermal 
gradients (>2.0°F/100 ft.) coincides with this embayment. 

Crystalline rocks of the Piedmont and Blue Ridge 

v. RESOURCE DATA 

The coastal plains are the most attractive areas in Georgia 
for the existence of hydrothermal resources. The Cretaceous sands 
(Tuscaloosa Formation) are the deepest units that may contain ex- 
tractable water between 120' and 160'F although the shallower 
limestone units may have higher permeabilities. 

Number of resource areas: 1 
Type of resource: moderate. temperature hydrothermal 
Type aquifer: limestone Area: 15,000 sq. mi. 
Porosity: 10% (est) Transmissivity: To be determined 
Avg. depth: 3000 to 5250 ft. Avg. thickness: 
Avg. water temperature: 1210' to 155'F 
Total dissolved solids: To be determined 
Recharge rate: To be determined 
Estimated water volume in aquifer (T > 120'F): 2 . 2  x 1014 cu. ft. 
Estimated (extractable) energy content (T > 120'F): > >  20 quads 

VI. GEOTHERMAL ACTIVITY 

Current use: Warm, brackish water from oil test well used to grow 
catfish - near Savannah. 

GA- 2 
I 
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Recent activity: A. 

2. 

Planned activity: 1. 

2. 

3. 

VII. 

VIII. 

LEGAL ACTIVITIES 

Temperature logs of two existing deep wells 
made by VPI&SU. 
USGS/WR Regional Aquifer Program (continuing 
program beginning in 1980). 

Gradient test well at Kings Bay (U.S. Naval 
Base) in late 1980 by VPI&SU. 
VPI&SU 1000 ft. thermal gradient drilling 
program to begin in 1981. 
APL/JHU Market Assessment Program to begin 
in late 1980. 

1. NCSL plans DOE/DGE workshop to consider geothermal 
leg isla tion. 

CONTACTS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Office of Energy Resources, Rm. 615, 270 Washington 
Street, S.W., Atlanta, GA, 30334, Mark Zwecker, Direc- 
tor, (404) 656-5176. 

Energy Facility Siting, State Energy Office, 7 Hunter 
St., Rm. 145, Atlanta, GA 30334, Chart H. Bonham, Deputy 
Director, (404) 656-5176. 

Comprehensive Land Use Planning, Office of Planning and 
Budget, 270 Washington St., Atlanta, GA 30334, Larry 
Gess, Coordinator of Divisional Planning, (404) 656-3832. 

Coastal Zone Management, Larry Gess (see Item 3 above). 

Environmental Impact Assessments, Office of Planning 
and Budget, Chuck Badger, Administrator, State Clearing- 
house (see Item 3 ) ,  (404) 656-3858. 

Public Utility Regulation, Public Services Commission, 
244 Washington, S.W., Atlanta, GA 30334, Ben T. Wiggins, 
Chairman (404) 656-4512; David 0. Benson, Executive 
Director, (404) 656-4539. 

Legislative Energy Related Committees, State Capitol, 
Atlanta, GA 30334, (404) 656-5000. 

a. Industry Committee, House of Representatives 
Representative Gerald T. Horton, Chairman; 
Jack Littleton, Asst. Legislative Counsel. 

GA- 3 
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b. State Planning & Community Affairs Committee, 

Representative G. D. Adams, Chairman: 
Charles E .  Tidwell, Chief Deputy Counsel. 

House of Representatives 

c. Public Utilities Committee, State Senate 
Senator M. Parks Brown, Chairman: 
Charles E .  Tidwell, Chief Deputy Legislative 
Counsel. 

d. Consumer Affairs Committee, State Senate, 
Senator Jack L. Stephens 
Virlyn Slaton, Deputy Legislative Counsel 

8. Legislative Services, Office of Legislative Counsel, 
316 State Capitol, Atlanta, GA 30334, Frank H. Edwards, 
Legislative Counsel, (404) 656-5000. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) J. W. Antoine and V. J. Henery, "Seismic Refraction I 
1 
I 
I 
I 
1 
I 
I 
I 

Study of Shallow Part of Continental Shelf Off the 
Georgia Coast," A.A.P.G. Bull., Vol. 49, pp. 601-609, 
1965. 

(2) C. W. Cooke, "Geology of the Coastal Plain of Georgia," 
U.S.G.S. Bull. 941, p. 121, 1943. 

(3) "Energy and U.S. Agriculture: 1974 Data Base," Vol. 1, 
Federal Energy Administration, 1976. 

(4) S. M. Herrick and R. C. Vorhis, "Subsurface Geology of 
the Georgia Coastal Plain," Georgia Geol. Survey In- 
formation Circ. 25, 1963. 

(5) J. C. Maher and,E. R. Appiin, "Geologic Framework and 
Petroleum Potential of the Atlantic Coastal Plain and 
Continental Shelf," U.S.G.S. Professional Paper 659, 
1971. 

(6) P. L. Rice, "Energy Conditions in the South," ORNL/TM- 
5568, Oak Ridge National Laboratory, 1976. 

(7) M. A. Warren, "Artesian Water in Southeastern Georgia," 
Georgia Geol. Survey, Bull. 49, 1944. 

"Evaluation and,Targeting of Geothermal Energy Resources 
in the Southeastern United States, Progress Report 
October 1, 1978 - March 30, 1979," VPI-SU-5648-5, VPI&SU, 

(8) 

Blacksburg, VA. 
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"Eva lua t ion  and T a r g e t i n g  of G e o t h e r m a l  E n e r g y  Resources  
i n  t h e  S o u t h e a s t e r n  U n i t e d  S t a t e s ,  Progress  R e p o r t  
J u l y  1, 1979  t o  S e p t e m b e r  30,  1 9 7 9 , "  VPI&SU-78ET-27001-7, 
VPI&SU, B l a c k s b u r g ,  VA. 

" V i s i t  t o  Georgia S t a t e  S u r v e y  and U.S.G.S. Resources  
O f f i c e ,  A t l a n t a  and  t h e  Georgia S t a t e  Ene rgy  O f f i c e , "  
APL/JHU QM-77-010, 3 1  J a n  1 9 7 7 .  

" D i s c u s s i o n  of G e o t h e r m a l  E n e r g y  w i t h  t h e  Georgia 
Power  Company," APL/JHU QM-79-128, 8 J u n  1 9 7 9 .  

" V i s i t  t o  U.S.G.S. Water Resources, A t l a n t a , "  APL/JHU 
QM-79-130, 8 J u n  1979 .  

" V i s i t  t o  A t l a n t a , "  APL/JHU QM-80-107, 30 J u n  1 9 8 0 .  

" G e o t h e r m a l  Resources  o f  t h e  E a s t e r n  U n i t e d  S t a t e s , "  
Gruy  F e d e r a l  I n c . ,  Report  f o r  t h e  D e p a r t m e n t  o f  E n e r g y ,  
DOE/ET/288373-T2. 

COMMON REFERENCES 

( C - 1 ) ,  ( C - 4 ) ,  ( C - 6 ) ,  a n d  ( C - 7 ) .  

n 
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TYPE 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

NUMBER STATUS 

Coal Mines 0 0 thousand tons n 
Natural Gas (liq.) 

Natural Gas Wells 

Crude Oil Wells 

~ 

0 0 thousand bbl 0 

0 0 million cu. ft. 0 

0 0 thousand bbl 0 

t I PERCENT I 98 I 2 1 0 I 0 I 

SECTOR 

GEOTHERMAL ACTIVITIES 

ELECT. 
OIL LPG GAS COAL PURCH. 

I CURRENT USES 1 I 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

I RECENT OR CURRENT 
STUDIES 

1.0 1.4 0 0 5.7 

1.1 0.2 0 0 3 . 8  

11.6 2 . 0  0 0 8.7 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

~ ~ ~ - ~~ 

GOVERNOR George R. Ariyoshi (D) SENATORS Daniel Inouye (D) 
Spark M. Matsunaga (D) 

CONGRESSMEN (DIST. 1 

1 - Cecil Haftel (D) 
2 - Daniel K. Akaka (D) 

HAWAII 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Hawaii) 

TOTAL POPULATION: 768,561 TOTAL AREA: 6,425 SQ. MI. 
POPULATION DENSITY: 120 PERSONS/sp. MI. 

GEOTHERMAL OVERVIEW 

HAWAII 
(December 1980) 

I 
Moloksi 

0 Key City 

@ Well group < 400 f f  deep wlanomalous 
of wells water tempeFature 
Hot water system > 150-C 
(K = Kapono in 1976 drilled to 1966 m. 
reservoir temberature up io XWCI 

I 

From: U S .  Geological Survey Circular 790 
"Assessment of Geothermal Resources 
of the United States. 1978" 

! 
I 

PRIMARY CONTACTS 

I DEPARTMENT OF NATURAL RESOURCES: 

DIVISION OF WATER RIGHTS: I 
I DEPARTMENT OF ENVIRONMENTAL PROTECTION: I 

~~ ~ 

OFFICE OF ENERGY POLICY: 

PLANNING BUREAU: 

GEOLOGICAL SURVEY: 

LEGISLATIVE CONT~CTS 



State Geothermal Fact Sheet 

HAWAII 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 
Area: 6,425 sq. mi. Density: 120 per sq. mi. Population: 768,561 

GEOTHERMAL RESOURCE AREA 
Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
0 I L  

(million 
bbl) 
34 

0 
Commerical 0 
Industrial 2 

X 
H GROSS 
I 
I-J Residential 

(C-7 1 
LPG GAS COAL 

(million (trillion (million 
gal. 1 cu.ft.1 tons) 

37 0 0 
1 4  0 0 
1 6  0 0 
20 0 0 

ELECTRICITY 
PURCHASED 

(billion kWh) 
5 
2 
1 
3 

Trillion Btu 

GROSS 197.3 3.5 0 C 18.2 
Residential 1.0 1.4 0 0 5.7 
Commercial 1.1 0.2 0 0 3 .8  
Industrial 11.6 2.0 0 0 8.7 

Percentages 98 2 0 0 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Number Units 
Trillion 

B tu 

0 0 thousand tons 0 
0 0 thousand bbl 0 
0 0 million cu. ft. 0 
0 0 thousand bbl 0 

Coal mines 
Natural gas (liq.) 
Natural gas wells 
Crude oil wells 

IV. GEOLOGY 

The State of Hawaii occupies a series of Tertiary to Recent 
These volcanic centers are volcanic islands in the South Pacific. 

aligned and become younger from northwest to southeast. 
thermal convective systems containing water above 
only on the main island of Hawaii. 

V. RESOURCE DATA 

Hydro- 
15OOC are known 

To be determined. 

VI. GEOTHERMAL ACTIVITY 

To be determined. 

VII. LEGAL ACTIVITIES 

To be determined. 

VIII. CONTACTS 

No data. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common references only, see below. 

COMMON REFERENCES 

( C - 4 ) ,  (C-6) , and (C-7). 

HI-2 



TYPE NUMBER 

I Coal Mines I o 1  o thousand tons I o I 
STATUS I 10l2 Btu 1 

Natural Gas lliq.) 

Natural Gas Wells 

Crude Oil Wells 

ENERGY USE - 1976 (10" BTUI 

0 0 thousand bbl 0 

0 0 million CU. ft. 0 

0 0 thousand hbl 0 

SECTOR 

1 GROSS I 114.5 I 4.8 I 60.4 I 8 . 0  I 44.0 I 

ELECT. 
OIL LPG GAS COAL PURCH. 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

IDAHO 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Idaho) 

12.9 3 . 0  14.5 1.3 12.9 

10.6 0.3 12.6 0 . 7  12.2 

16.3 1.4 28.9 6.0 18.9 

TOTAL POPULATION: 713,008 TOTAL AREA: 8 3 , i 5 7  SQ. MI. 
POPULATION DENSITY: 8 . 5  PEOPLE/SQ. 111. 

CURRENT USES 

GEOTHERMAL OVERVIEW 

Large volumes of young volcanic and intrusive rocks make 
Idaho an important region for geothermal exploration and 
development. Nine KGRAs have been designated and sev- 
eral moderate temperature reservoirs have been confirmed. 

, 

I 

KGRA 

Areas < 
Tempe 

Hot SI 

IDAHO 
(December 1980) 

.owtion 

Low and Moderatb 
ihlre Potential 
ingr 

I 

I 
PRIMARY CONTACTS 

STATE GEOTHERMAL TEAM 

OPERATIONS RESEARCH: Idaho Office of Energy, 

I RESOURCE ASSESSMENT: Idaho Department of Water Resources I 

1 RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

I IDAHO OFFICE OF ENERGY: Kirk Hall, Direc 

I DEPARTMENT OF WATER RESOURCES: C. Stephen Allre 

DEPARTMENT OF LANDS: Gordon Trombley, 

BUREAU OF MINERALS: Arthur Zierold, 

LEGISLATIVE CONTl 

I SENATORS Frank church (D) 
James A. McClure (R) 

CONGRESSMAN (DIST. ) 

1 - Larry Craig (D) 
2 - George Hansen (R) 

C 

Director 

irector 

ief 

rs 
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State Geothermal Fact Sheet 

IDAHO 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 713,008 Area: 83,557 sq. mi. Density: 8.5 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

per sq. mi. Population: Area: sq. mi. Density: 

11. ENERGY CONSUMPTION* (1970 ) 
0 IL 

(million 
bbl) 

GROSS 21 
Residential 2 
Commerical 2 
Industrial 3 

(C-7 1 
LPG GAS COAL ELECTRICITY 

gal. 1 cu. ft. ) tons) (billion kWh) 
(million (trillion (million PURCHASED 

50 59 0.5 13 
32 14 0 4 
4 12 0 4 

14 28 U 6 

Trillion Btu 

GROSS 114.5 4.8 60.4 8.0 44.0 
Residential 12.9 3.0 14.5 1.3 12.9 
Commercial 10.6 0.3 12.6 0.7 12.2 
Industrial 16.3 1.4 28.9 6.0 18.9 

Percentages 61 3 32 4 

"Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

TY Pe Number U n i t s  
T r i l l i o n  

B t u  

C o a l  mines 0 0 thousand t o n s  0 
N a t u r a l  g a s  ( 1 i q . I  0 .  0 thousand b b l  0 
N a t u r a l  g a s  w e l l s  0 0 m i l l i o n  cu.  f t .  0 
Crude o i l  w e l l s  0 0 thousand b b l  0 

I V  . GEOLOGY 

F i v e  phys iog raph ic  p r o v i n c e s  occur  i n  Idaho:  t h e  Snake 
River  P l a i n ,  t h e  Nor thern  Rocky Mountains,  t h e  Basin and Range, 
t h e  Middle Rocky Mountains,  and t h e  Colum)?ia P l a t e a u .  A number 
of sha l low,  moderate  and l o w  t empera tu re  r e s o u r c e s  e x i s t s  and are 
associated w i t h  f a u l t i n g  a l o n g  t h e  Snake R ive r  P l a i n  and t h e  Idaho 
B a t h o l i t h  of t h e  Nor thern  Rockies .  T h e  d e e p e r ,  r e l a t i v e l y  un- 
d r i l l e d  Snake R ive r  P l a i n s  downwarp m a y  c o n t a i n  high temperature  
r e s o u r c e s  t h a t  are e f f e c t i v e l y  h idden  f r o m  s u r f a c e  e x p l o r a t i o n  by 
t h e  high f l o w  ra te  c o l d  w a t e r  of t h e  Snake P l a i n s  a q u i f e r .  In-  
d u s t r y  i s  f o c u s i n g  on t h e  h igh  t empera tu re  f l u i d s  from t h e  Snake 
River  P l a i n  and from a p o r t i o n  of t h e  Bas in  and r ange  i n  south-  
e a s t e r n  Idaho.  

V.  RESOURCE DATA 

N o  h i g h  t empera tu re  r e s o u r c e s  have been  confirmed b u t  fou r -  
t e e n  areas are cons ide red  t o  have good p o t e n t i a l .  Three l o w  and 
moderate  r e s o u r c e s  have been confirmed and many p r o s p e c t s  e x i s t .  

V I .  GEOTHERMAL ACTIVITY 

Geothermal l e a s i n g  t o t a l s  373,000 acres, a l l  b u t  abou t  
6 0 , 0 0 0  on federal  l a n d s .  

Two PONS w e r e  awarded (1978) i n  Idaho:  one fo r  space  heat- 
i n g  commercial b u i l d i n g s  and homes i n  Boise ,  one i n  Rexburg f o r  
mun ic ipa l  space  h e a t i n g  and i n d u s t r i a l  food p r o c e s s i n g .  

One PRDA suppor t ed  s t u d y  w a s  conducted i n  1979 t o  examine 
t h e  use  of hydro thermal  energy  i n  l i v e s t o c k  meat and f e e d  produc- 
t i o n  and i n  f a c i l i t i e s  f o r  p o t a t o  p r o c e s s i n g  and methane g a s  pro- 
d u c t i o n .  

A 5 MW b i n a r y  geothermal  electric p l a n t  i s  scheduled  t o  
be  on l i n e  i n  1980 as  t h e  c u l m i n a t i o n  of t h e  DOE sponsored  R a f t  
R ive r  power p roduc t ion  p r o j e c t .  I n  a d d i t i o n ,  exper iments  i n  a g r i -  
c u l t u r e ,  a q u a c u l t u r e ,  f l u i d i z e d  bed d r y i n g ,  a i r  c o n d i t i o n i n g ,  and 
h e a t  exchanger  materials are b e i n g  performed. 
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Var ious  development  p l a n s  have been  p r e p a r e d  f o r  32 s i tes  
or areas as  p a r t  of t h e  DOE g e o t h e r m a l  o p e r a t i o n s  r e s e a r c h  p r o j e c t .  

V I I .  LEGAL A C T I V I T I E S  

I n  1 9 7 2  t h e  Idaho  Geothermal  Resources  A c t  w a s  pas sed .  
T h i s  a c t  gave  r e g u l a t i n g  a u t h o r i t y  f o r  a l l  geo the rma l  development  
t o  t h e  Department  of Water Resources .  

I n  1 9 7 9  two b i l l s  were e n a c t e d  t h a t  a u t h o r i z e  c i t i e s  and 
c o u n t i e s  t o  o p e r a t e  geo the rma l  sys t ems .  C i t i e s  a re  a l so  autho-  
r i z e d  t o  i s s u e  r evenue  bonds t o  f i n a n c e  c o n s t r u c t i o n  c o s t s  of 
s u c h  sys t ems .  

V I I I .  CONTACTS 

1. S t a t e  Geothermal  Team:  

a .  O p e r a t i o n s  Research ,  Idaho  O f f i c e  of Energy; 

b .  Resource Assessment ,  Idaho  Department  of  Water 
Resources ;  

c. Idaho  O f f i c e  of Energy,  K i rk  H a l l ,  Director.  

2 .  Department  of Water Resources ,  C .  S t ephen  A l l r e d ,  
Director.  

3. Department  of Lands,  Gordon Trombley, Director.  

4 .  Bureau of  M i n e r a l s ,  A r t h u r  Z i e r o l d ,  C h i e f .  

REFERENCES AND LIST  O F  SIGNIFICANT REPORTS 

(1) " I d a h o  Hydrothermdl Commerc ia l i za t ion  B a s e l i n e , "  E G & G  
Idaho ,  I n c . ,  Apr 1979. 

( 2 )  David V. McClain, "Geothermal  Energy i n  Idaho:  S i t e  
Data B a s e  and Development S t a t u s ,  " Geo-Heat U t i l i z a -  
t i o n  C e n t e r ,  Klamath F a l l s ,  OR,  J u l  1979. 

COMMON REFERENCES 

(C-41,  ( C - 6 1 ,  and (C-7).  
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TYPE NUMBER STATUS 

Coal Mines 5 5  61.575 thousand tons 

Natural Gas (liq.) - 8 , 6 5 0  thousand bbl 

lo1' Btu 

1,402.7 

34.7 

GROSS 1236.3 77.5 1113.6 880.5 291.1 

RECENT OR CURRENT 
STUDIES 

1. Illinois State Geologic Survey Study, 
2. DOE/DGE Gruy Federal Study. 
3. LASL performing initial planning studies 

for geothermal exploration. 

I (December LLlNOlS 1980) 

ILLINOIS 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Illinois) 

TOTAL POPULATION: 11,109,935 TOTAL AREA: 55.748 SQ. MI. 
POPULATION DENSITY: 199 PERSONS/SQ. MI. 

I -Natural Gas Wells I 36 I 1,638 million CY. ft. I 1.8 I 
I Crude Oil Wells I 24,309 I 30,669 thousand bbl I 177.9 I 

GEOTHERMAL OVERVIEW 

A deep sedimentary basin in the southern portion of the 
state has potential as a hydrothermal resource and for 
early hot dry rwk development. Water i s  known t o  flow 
through the deep sandstone and carbonate aquifers and 
upward along fault zones. 

Hot Spring 

Enimated Depth to Bawmsntl 
Projected Temperati 

Coastal Interior Igneous Plain Barin andlor Aquifers Aquifers Metamorphic Complex IV 
10,0W'/180°F 

i 
PRIMARY CONTACTS 

IBA 

CPA 

IMC 

ENERQV USE - 1876 (10'' BTUI 
DEPARTMENT OF NATURAL RESOURCES: Departhent of Conservation, Anthony T. Dean, 

Director 1217) 782-6302 

DIVISION OF WATER RIGHTS: Water Lurvey, Dept. of Registration 6 
Education, William C. Ackermann, Chief 
(217) 333-2210 

I ELECT. I SECTOR I OIL I LPG I GAS I COAL PURCH. I 
DEPARTMENT OF ENVIRONMENTAL PROTECTION: Envieo~mental Protaction Agency, William 

L. Blaner, Director (217) 782-3397 

OFFICE OF ENERGY POLICY: Division of Energy, Dept. of Business 6 
I COMMERCIAL I 123.5 I 4 . 3  1 222.6 I 4 . 5  I 92.4 1 

Economic Dev., Sidney M. Murder, Director 
(217) 782-5784 

PLANNING BUREAU1 Energy ReBourceB Commission, Hon. Adellna 
J. Geo-Karla, Chairman (217) 782-8097 

GEOLOGICAL SURVEY: Jack A: Simon, Chief (217) 344-1481 
I 

LEGISLATIVE CONTACTS 

Charles H. Percy (R) I Adlai E .  Stevenson (D) j GOVERNOR James R. Thompson ( R )  I 
I CONGRESSMEN (DIST. 1 

1 - Harold Washinaton (01 13 - Robert McClory ( R )  

1 4  - John N. Erlenborn (R) 
15 - Tom J. Corcoran I R )  

16 - Lynn M. Martin (R) 
17 - George M. O'Brien (R) 
18 - Robert H. Michel (R) 
19 - Tom Railsback ( R )  

20 - Paul Findley ( R )  

21 - Edward R .  Madigan ( R )  

2 - Gus Savage (D) 

3 - Martin A. RUSSO (D) 

5 - John G. Fary (D) 
6 - Henry J. Hyde (R) 
7 - Cardiss C o l l i n s  (D) 

8 - Dan Rostenkowskl (0) f 9 - Sidney R. Yates (D) 

GEOTHERMAL ACTIVITIES 

CURRENT USES None 

22 - Daniel 0. Crane ( R )  

23 - Charles M. Price (D) 
10 - Abner J. Mikva ( u )  

I PROPOSED STUDIES I None I 24 - Paul Simon (D) I I LEGAL ACTIVITIES I None I I 



State Geothermal Fact Sheet 

ILLINOIS 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

% 
0 r; 
r n m  
O X  

V a Population: 1 1 , 1 0 9 , 9 3 5  Area: 5 5 , 7 4 8  sq. mi. Density: 1 9 9  per sq. mi. < 

GEOTHERMAL RESOURCE AREA 

Area : sq. mi. Density: per sq. mi. Population: 

11. ENERGY CONSUMPTION* (1975) ((2-7) 

COAL 

tons) 

Residential 1 6  4 0 7  4 7 9  0.3 
20 45  2 1 6  0 . 2  Comer i ca 1 

Industrial 8 3 5 1  3 5 6  3.5 

OIL LPG GAS 
(million (million (trillion (million 

cu.ft.1 bbl) gal. 1 
GROSS 2 23 8 1 1  1 0 9 8  4 2  

ELECTRICITY 
PURCHASED 

(billion kWh) 
8 5  
2 6  
2 7  
3 1  

Trillion Btu 

2 9 1 . 1  
Residential 9 4 . 1  3 8 . 8  493 .9  8.3 8 9 . 4  
Comer c ia 1 123 .5  4.3 2 2 2 . 6  4.5 9 2 . 4  
Industrial 47.2 33.6 3 6 7 . 1  8 4 . 9  1 0 7 . 1  

GROSS 1 2 3 6 . 3  7 7 . 5  1 1 1 3 . 6  8 8 0 . 5  

Percentages 37 2 3 4  27  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 



THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL, MARYLAND 

111. STATE FUEL PRODUCTION (1973) (C-6 )  

TY Pe Number U n i t s  
T r i l l i o n  

Btu 

C o a l  mines 55 61,575 thousand t o n s  1 ,402 .7  

N a t u r a l  g a s  w e l l s  36 1 ,638  m i l l i o n  cu.  f t .  1 . 8  
Crude o i l  w e l l s  24,309 30,669 thousand b b l  1 7 7 . 9  

N a t u r a l  g a s  ( l i q . )  - 8,650 thousand b b l  34.7 

I V  . GEOLOGY 

I l l i n o i s  i s  u n d e r l a i n  by P a l e o z o i c  sed imen ta ry  r o c k s  t h a t  
w e r e  d e p o s i t e d  on  t h e  Precambrian basement.  The dominant g e o l o g i c  
f e a t u r e  i s  t h e  I l l i n o i s  Bas in  c e n t e r e d  i n  t h e  s o u t h e a s t e r n  p a r t  of 
t h e  s t a t e ,  where up t o  1 4 , 0 0 0  f t .  of s ed imen t s  have been d e p o s i t e d .  
T h i s  b a s i n  i s  s e p a r a t e d  from t h e  Appalachian Bas in  t o  t h e  east  by 
a basement h i g h  ( t h e  C i n c i n n a t i  Arch) and t o  t h e  n o r t h  from t h e  
Michigan Basin by the Kankakee Arch. The Cenozoic Gulf Coastal 
P l a i n  sed imen t s  o v e r l i e  t h e  P a l e o z o i c  sed imentary  r o c k s  t o  t h e  
s o u t h .  

S u r f i c i a l  d e p o s i t s  o f  P l e i s t o c e n e  g l a c i a l  till o v e r l i e  t h e  
sed imen ta ry  r o c k s  th roughou t  most of t h e  s t a t e  and p r o v i d e  an  
ample f r e s h  w a t e r  supply .  Water a l s o  o c c u r s  i n  t h e  o l d e r  sedimen- 
t a r y  r o c k s  of  t h e  P a l e o z o i c  I l l i n o i s  Bas in ;  however, it becomes 
more s a l i n e ,  h o t t e r ,  and h a r d e r  t o  ex t rac t  w i t h  d e p t h .  I n  t h e  
deepe r  p a r t s  of  t h e  b a s i n ,  t h e  r o c k s  become more i n d u r a t e d  and 
secondary  p e r m e a b i l i t y  becomes more i m p o r t a n t  i n  t h e  c i r c u l a t i o n  
of  w a t e r .  Along t h e  s o u t h e r n  b o r d e r  of t h e  I l l i n o i s  Bas in  l i e s  
t h e  Rough Creek-Kentucky F a u l t  zone. T h i s  major f a u l t  zone ap- 
p e a r s  t o  have had a s i g n i f i c a n t  c o n t r o l  on t h e  d e p o s i t i o n  and de- 
fo rma t ion  of t h e  P a l e o z o i c  sed imen t s .  Water a p p e a r s  t o  c i r c u l a t e  
a l o n g  t h i s  f a u l t  zone between permeable h o r i z o n s .  

V. RESOURCE DATA 

Hydrologic  data  are a v a i l a b l e  f o r  much of  t h e  deep a q u i f e r  
sys tems i n  t h e  I l l i n o i s  Bas in .  The Knox Formation,  which i s  lo- 
c a l l y  h i g h l y  permeable  due t o  s o l u t i o n i n g  ( c a v e r n s ) ,  a t t a i n s  d e p t h s  
of a b o u t  1 0 , 0 0 0  f t .  The M t .  Simon Formation and o t h e r  b a s a l  sand- 
s t o n e  do e x h i b i t  s i g n i f i c a n t  h y d r a u l i c  heads  i n  t h e  deepe r  p a r t s  
of t h e  b a s i n .  T h i s  water i s  known t o  be  h o t  s i n c e  many o i l  and g a s  
w e l l s  i n  t h i s  area have i n d i c a t e d  g r a d i e n t s  of g r e a t e r  t h a n  1.8OF/ 
100 ft .  Temperatures  i n  e x c e s s  of  200°F can  t h e r e f o r e  be  expec ted  
where t h e s e  h i g h  g r a d i e n t s  c o i n c i d e  w i t h  t h e  deepe r  p a r t s  of  t h e  
b a s i n .  

I L - 2  



THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL. MARYLAND 

VI. GEOTHERMAL ACTIVITY 

U 

U 

Recent studies: 1. Illinois State Geologic Survey Study. 
2. DOE/DGE Gruy Federal Study (C-16). 
3. LASL performing initial planning studies 

for geothermal exploration. 

VII. LEGAL ACTIVITIES 

None at present. 

VIII. CONTACTS 

1. Department of Conservation, Anthony T. Dean, Director, 
(217) 782-6302. 

2. Water Survey, Dept. of Registration & Education, 
William C. Ackermann, Chief, (217) 333-2210. 

3. Environmental Protection Agency, William L. Blaser, 
Director, (217) 782-3397. 

4. Division of Energy, Dept. of Business & Economic Devel- 
opment, Sidney M. Marder Director, (217) 782-5784. 

5. Energy Resources Commission, Hon. Adeline J. Geo-Karis, 
Chairman, (217) 782-8097. 

6. Jack A. Simon, Chief, (217) 344-1481. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common references only, see below. 

COMMON REFERENCES 
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INDIANA 
(December 1980) 

TYPE 

' .  
L. * .: , 

NUMBER STATUS I 10" Btu 

Natural Gas Wells 

I Natural Gas (liq.) I - I 0 thousand bbl I 0 I 
106 276 million cu. ft. 0.3 

INDIANA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal fact Sheet, Indiana) 

Crude Oil wells 

TOTAL POPULATION: 5,193,669 TOTAL AREA: 36,097 SQ. MI 
WPULATION DENSITY: 144 PERsoNS/SQ. MI. 

4,323 5,312 thousand bbl 30.8 

INDUSTRIAL 

GEOTHERMAL OVERVIEW 

A deep sedimentary basin i n  the southwestern portion of 
the state has potential as a hydrothermal resource and for 
early hot dry rock development. 

82.7 15.6 235.2 91.9 75.0 

0 Hotspring 

0 Estimated Deph to Basemnt/ 

IBA lnteriw Barin Aquifem 

CPA Coastal Plain A q u i f m  

IMC lgtmaur andlor Metamorphic Complu 

Projected Temperature 

P E R C m  

ENERGY USE - 1876 (10" BTUl 

GROSS 

72.8 32.5 

28 2 22 48 

CONGRESSMEN (DIST.) 

1 - Adam Benjamin, Jr. (01 7 - John T. Myers (R) 

2 - Floyd J. Fithian (D) 
3 - John P. Hiler ( R )  

4 - Daniel R. Coats ( R )  

5 - Elwood H. Hillis (R) 11 - Andrew Jacobs, sr. (D) 

6 - David W. Evans (Dl 

8 - H. Joel Deckard (R) 

9 - Lee H. Hamilton ( D )  

10 - Philip R. Sharp (D) 

1 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: John R. Lloyd, Director 1317) 633-6344 1 
DIVISION OF WATER RIGHTS: Robert f. Jackson, Director 

(317) 633-5267 - 
DEPARTHENT Of ENVIRONMENTAL PROTECTION: Environmental Coordination Commission, 

Andrew C. Offutt. Chairman (317) 633-5490 

OFFICE OF ENERGY POLICY: Indiana Energy Office, Thomas f. Kibler, 
Director (3171 633-6753 

PLANNING BUREAU: State Planning Services, Eugene Waterstraat, 
Asst. Director State Planning 
(317) 633-4346 

GEOLOGICAL SURVEY: Or. John 8. Patton, State Geologist 
(812) 337-2862 

LEGISLATIVE CONTACTS 

Birch Bayh ( D )  
Richard G. Lugar ( R )  GOVERNOR Robert O r r  ( R )  1 

GEOTHERMAL ACllVillES 

I CURRENT USES I None I 
RECENT OR CURRENT 1. M)E/DGE - Gruy federal Stwly. 
STUDIES 2. LASL performing initial plans for explora- I tion. 

I PROPOSED STUDIES I None I 
I LEGAL ACTIVITIES I None I 



S t a t e  Geothermal  F a c t  S h e e t  

I N D I A N A  

I. DEMOGRAPHIC INFORMATION (1970)  (C-4) 

TOTAL STATE 
P o p u l a t i o n :  5,193,669 A r e a :  36 ,097  sq. m i .  D e n s i t y :  1 4 4  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  A r e a  : sq. m i .  D e n s i t y :  p e r  sq. m i .  

11. ENERGY CONSUMPTION* ( 1 9 7 5 )  (C-7) 

0 I L  LPG GAS COAL 
( m i l l i o n  ( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  
bbl) gal .  1 c u . f t . 1  t o n s )  

z GROSS 1 1 7  4 9 5  4 8 2  47  
H 

I 
P Res iden t i a l  1 4  2 9 6  1 6 3  0 .4  

Commerical 1 0  3 3  7 1  0 . 2  
I n d u s t r i a l  1 4  1 6 4  2 2 8  4 

ELECTRICITY 
PURCHASED 

( b i l l i o n  kWh) 
48 
1 6  
1 0  
2 2  

T r i l l i o n  B t u  

GROSS 649.0  47 .3  497 .2  1 1 0 3 . 8  1 6 2 . 2  
R e s i d e n t i a l  78.8 2 8 . 3  1 6 8 . 1  1 0 . 2  5 4 . 6  
Commercial 62.3 3 .2  72 .8  5.5 32 .5  
I n d u s t r i a l  82.7 1 5 . 6  2 3 5 . 2  91 .9  7 5 . 0  

P e r c e n t a g e s  28 2 2 2  48 

*Excluding  nuc lea r  and hydro  e l e c t r i c i t y ,  cok ing  coal and pe t ro l eum coke ,  and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  u sed  as f u e l s .  



THE JOHNS HOPKINS UNlVERSlM 

APPLIED PHYSICS LABORATORY 
LAUREL. MARYLAND 

I 

111. STATE FUEL PRODUCTION (1973) (C-6) 

TY Pe Number Units 
Trillion 
Btu 

Coal mines 39 25,252 thousand tons 585.8 

Natural gas wells 106 276 million cu. ft. 0.3 
Crude oil wells 4,323 5,312 thousand bbl 30.8 

0 thousand bbl 0 Natural gas (liq.) - 

IV. GEOLOGY 

Indiana is underlain by Paleozoic sedimentary rocks that 
were deposited on the Precambrian basement. 
feature is the Illinois Basin, centered in the southwestern tip 
of the state where up to 12,000 ft. of sediments have been de- 
posited. This basin is separated from the Appalachian Basin to 
the east by a basement high (the Cincinnati Arch) and to the north 
f r o m  the Michigan Basin by the Kankakee Arch. The Cenozoic G u l f  
Coastal Plain sediments overlie the Paleozoic sedimentary rocks 
to the south. 

The dominant geologic 

Surficial deposits of Pleistocene glacial till overlie the 
sedimentary rocks throughout most of the state and provide an 
ample fresh water supply. Water also occurs in the older sedi- 
mentary rocks of the Paleozoic Illinois Basin; however, it becomes 
more saline, hotter, and harder to extract with depth. In the 
deeper parts of the basin, the rocks become more indurated and 
secondary permeability becomes more important in the circulation 
of water. The Rough Creek-Kentucky fault zone lies along the 
southern border of the Illinois Basin. This major fault zone ap- 
pears to have had a significant control on the deposition and de- 
formation of the Paleozoic sediments. Water appears to circulate 
along this fault zone between permeable horizons. 

V. RESOURCE DATA 

Most well temperature data from Indiana come from oil and 
gas exploration in and around the Illinois Basin. The thicker 
sequences of sediments occur in the southwestern parts of the 
state. At Bloomington, the sedimentary pile is about 5000 ft. 
thick and temperatures at i,ts base can be expected to be at least 
130°F based on a gradient of 1.6OF/100 ft. Near Evansville, where 
the sequence is about 10,000 ft. thick and gradients are at least 
1.6OF/100 ft., temperatures. on the order of 210°F may occur. 
. .  

IN-2 



THE JOHNS HOPKIYS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL, MARYLAND a 

b 
V I .  GEOTHERMAL ACTIVITY 

Recent  s t u d i e s :  1. DOE/DGE - Gruy F e d e r a l  S tudy  ( C - 1 6 ) .  
2 .  LASL per forming  i n i t i a l  p l a n s  f o r  explora- 

t i o n .  

V I I .  LEGAL A C T I V I T I E S  

n 

V I I I .  

None a t  p r e s e n t .  

CONTACTS 

1. 

2. 

3. 

4 .  

5. 

6 .  

Department of  N a t u r a l  Resources ,  John R.  Lloyd,  Di rec tor ,  
(317) 633-6344. 

D i v i s i o n  o f  Water R i g h t s ,  Robert F.  J ackson ,  Director, 
(317) 633-5267. 

Envi ronmenta l  C o o r d i n a t i o n  Commission, Andrew C .  O f f u t t ,  
Chairman, (317) 633-5490. 

I n d i a n a  Energy O f f i c e ,  Thomas F. K i b l e r ,  Director ,  
(317) 633-6753. 

S t a t e  P lann ing  S e r v i c e s ,  Eugene Waterstraat, A s s t .  
Director S t a t e  P lann ing ,  (317)  633-4346. 

S t a t e  G e o l o g i s t ,  D r .  John B. P a t t o n ,  ( 8 1 2 )  337-2862. 

REFERENCES AND LIST O F  SIGNIFICANT REPORTS 

Common references only, see b e l o w .  

COMMON REFERENCES 

(c-4), (e-61, (C-71, and ( C - 1 6 )  

P 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TYPE 

Coal Mines 

Natural Gas (liq.1 

Natural Gas Wells 

NUMBER STATUS 1012 BtU 

12 601 thousand tons 11.7 

0 thousand bbl 0 

0 0 million CU. ft. 0 

I Crude Oil Wells I 0 I 0 thousand bhl I 0 I 

SECTOR 

GROSS 

I 

ELECT. 
OIL LPG GAS COAL PURCH. 

299.4 46.7 362.7 144.1 6 8 . 4  

IOWA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Iowa1 

RESIDENTIAL 

TOTAL POPULATION: 2,824,376 TOTAL AREA: 55,941 SQ. MI. 
POPULATION DENSITY: 51 PERSONS/SQ. YI. 

2 4 . 8  2 8 . 9  97.4 1.5 28.1 

GEOTHERMAL OVERVIEW 

The ent i re state i s  under la in by a t h i n  sedimentary c w e r  
on a crystall ine basement. Thermal gradients are modest: 
therefore, there i s  l i t t le potential for geothermal energy 
develapment at present. 

69.1 COMMERCIAL I 1 2 . 1  I 3.2 I 

4 15W'/75'F 

e Hot Spring 

4 Estimated Depth to Basement/ 
Projected Temperature 

IEA Interior Barin Aquifers 

0.8 17.6 

CPA Coastal Plain Aquifers 

IMC Igneous andlor Metamorphic Complex 

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

IOWA 
(December 1980) 

None 

DOE/DGE Repyt, "Geothermal Resources Of the 
Eastern U.S. 

1000'/65°F 

IBA 

4 1500'/75'F 

I 
! 

ENERGY USE - 1976 110" BTU) 

PRIMARY CONTACTS 

I INDUSTRIAL I 32.7 I ,14.5 I 131.2 I 27.1 I 2 2 . 7  I 

I DEPARTMENT OF NATURAL RESOURCES: 

DIVISION OF WATER RIGHTS: 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: 

OFFICE OF ENERGY POLICY: 

I 

I 
Energy Policy Council, Maurice Van Nostrand, 
Chairmah (515) 281-3428 

office bf  Planning and Programing, Robert 
F. Tysoh, Director (5151 281-5888 

PLANNING BUREAU: 

GEOLOGICAL SURVEY: Dr. stanely G. Grant, State Geologist 
1319) 338-1173 

Energy Committee: State Senate: Sen. James Gallagher, Chairman 
(5151 281-3048 

~~ 

House o i  Rep: 
(515) 281-3048 

Rep. Mary O'Halloran, Chairman 

I 

I 
I 

LEGISLATIVE CON* 

John C. Culver (Dl i GOVERNOR Robert 0. Ray ( R )  

Roaer W. JeOSen IR) 

CONGRESSMEN (OIST.) 

1 - James A. 5 .  Leach ( R )  

2 - Tom Tauke (Rl 
3 - Cooper Evan5 ( R )  

4 - Neal Smith (DI 

5 - Thomas R. Harkin (D) 

r PROPOSED S T U D ~ E S  I None I 
I LEGAL ACTIVITIES ~ I To be determined. I L 6 - B e r k l e y  W. Bedell (D) 

I 



State Geothermal Fact Sheet 

IOWA 

I. DEMOGRAPHIC INFORMATION (1970) ((2-4) 

TOTAL STATE 

Population: 2,824,376 Area: 5 5 , 9 4 1  sq. mi. Density: 5 1  per sq. mi. 

GEOTHERMAL RESOURCE AREA 
per sq. mi. Population: Area : sq. mi. Density: 

11. ENERGY CONSUMPTION* (1975) ( C - 7 )  
ELECTRICITY 

(billion kWh) 

OIL LPG GAS COAL 

bbl) gal. 1 cu.ft.) tons) 
(million (million (trillion (million PURCHASED 

H 
GROSS 5 5  4 8 8  351 7 2 0  

Residential 4 3 0 2  9 4  0 . 1  8 
Commerical 2 3 4  6 7  0 .03  5 
Industrial 6 1 5 2  1 2 7  1.1 7 

?j 

P 

Trillion Btu 

GROSS 2 9 9 . 4  46 .7  3 6 2 . 7  1 4 4 . 1  6 8 . 4  
Residential 24.8 28.9 9 7 . 4  1 . 5  2 8 . 1  
Commercial 1 2 . 1  3 .2  6 9 . 1  0 . 8  1 7 . 6  
Industrial 32 .7  1 4 . 5  1 3 1 . 2  2 7 . 1  2 2 . 7  

Percentages 3 5  5 4 3  1 7  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 



THE JOHNS HOPKINS UNIVERSW 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Trillion 
Type Number Units Btu 

Coal mines 12 601 thousand tons 11.7 
Natural gas (liq.) - 0 thousand bbl 0 
Natural gas wells 0 0 million cu. ft. 0 
Crude oil wells 0 0 thousand bbl 0 

IV . GEOLOGY 

To be supplied. 

V. RESOURCE DATA 

DOE/DGE Analysis of Eastern U.S. See (C-16.). 

VI. GEOTHERMAL ACTIVITY 

Recent studies: DOE/DGE Report, "Geothermal Resources of the 
Eastern U. S. 

VII. 

VIII. 

LEGAL ACTIVITIES 

To be determined. 

CONTACTS 

1. Energy Policy Council, Maurice Van Nostrand, Chairman, 
(515) 281-3428. 

2. Office of Planning and Programming, Robert F. Tyson, 
Director, (515) 281-5888. 

3. State Geologist,, Dr. Stanely G. Grant, (319) 338-1173. 

4. State Legislature Representatives: 

a. State Senate: Sen. James Gallagher, Chairman, 
(515) 281-3048. 

b. House of Rep: Rep. Mary O'Halloran, Chairman, 
(515) 281-3048. 

IA- 2 
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REFERENCES AND L I S T  O F  S I G N I F I C A N T  REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 

COMMON REFERENCES 
Q 
D ( C - 4 1 ,  (C-61,  ( C - 7 ) ,  and (‘2-16). 

I A -  3 



I 
I 

Coal Mines 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

26.4 4 1,085 thousand tons 

I TYPE I NUMBER I STATUS I 10" Btu I 

Natural Gas (liq.) I - 3 0 , 4 5 6  thousand bbl 122.8 

Natural Gas Wells 

ENERGY USE - 1976 (10" BTUl 

8,765 893,118 million CU. ft. 976.2 

Crude Oil Wells 

I RESIDENTIAL I 3.2 I 19.4 I 101.5 I 0 I 22.2 I 

41,520 66,227 thousand bbl 384.1 

I COMMERCIAL I 9.4 I 2.1 I 5 3 . 4  1 0 I 21.0 I 

SECTOR 

GROSS 

ELECT. 
OIL LPG GAS COAL PURCH. 

280.7 31.5 518.0 68.4 62.3 

GEOTHERMAL ACTIVITIES 

STUDIES 

INDUSTRIAL 

KANSAS 
GEOTHERMAL DATA SUM MARY SHEET 

38.2 9.4 159.8 2.8 19.1 

(cf. State Geothermal Fact Sheet, Kansas) 

PERCENT 

TOTAL. POPULATION: 2,246,578 TOTAL AREA: 81,787 SQ. MI. 
POPULATION DENSITY: 27.5 PERSONS/SQ. MI. 

31 4 58 8 

GEOTHERMAL OVERVIEW 

A sedimentary basin i n  the western portion of the state is  
of modest depth and has normal temperature gradients. 

e 3000 

IBA 

50M'/t2UDF e 

KANSAS 
(December 1980) 

I 0 Hot Spring 

0 Estimated Depth to Bsement/ 

IBA Interior Basin Aquifers 

Proiected Temperature 

CPA Coastal Plain Aquifer! 

IMC Igneous andlor Mclaniorphic Complex 

I 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: 
I 

DIVISION OF WATER RIGHTS: Water Resources Board, Keith S. Krause, 
Executive Director (913) 296-3185 

I DEPARTMENT OF ENVIRONMENTAL PROTECTION: Divisidn of Environmental Health, Dept. of 
Health! Melville Gray, Director 
(913) 296-3821 I 

OFFICE OF ENERGY POLICY: Kansas Energy Office, Lamar "Budd" Weaver, 
(913) 296-2496 

PLANNING BUREAU: Planning Division, Dept. of Economic 
Development, (913) 496-3485 Dennis C. McCartney, Director 

GEOLOGICAL SURVEY:  Dr. wiiliam W. Hambleton, Director I (913) R64-3965 I 

LEGISLATIVE CONThCTS 

GOVERNOR John W. Carlin (D) i 
i 

Robert J. Dole (R) 
Nancy Landon Kassebaum ( R )  

CONGRESSMEN (DIST.) 

1 - Pat Roberts ( R )  

2 - Jim Jeffries (R) 
3 - Larry Winn, Jr. ( R )  

I 4 - Daniel R. Glickman ( 0 )  

5 - Robert Whittaker (R) 
I 
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THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL, MARYLAND 

111. STATE FUEL PRODUCTION (1973) (C-6) 

TY Pe Number U n i t s  
T r i l l i o n  

Btu 

Coal mines 4 1 ,085  thousand t o n s  2 6 . 4  
N a t u r a l  g a s  ( l i q . )  - 30,456 thousand b b l  122.8 
N a t u r a l  g a s  w e l l s  8,765 893,118 m i l l i o n  cu .  f t .  9 7 6 . 2  
Crude o i l  w e l l s  41,520 6 6 , 2 2 7  thousand bb l  384.1 

I V  . GEOLOGY 

Kansas h a s  t h r e e  g e o l o g i c  forms of  i n t e r e s t .  The Nemaha 
u p l i f t  ( a n t i c l i n e )  i s  t h e  end of  t h e  m i d c o n t i n e n t  r i f t .  T h i s  
f a u l t e d  Precambrian i n t r u s i v e  m a s s  e n t e r s  t h e  s t a t e  i n  t h e  n o r t h -  
east  c o r n e r  and p r o g r e s s e s  sou thwes t ,  d i s a p p e a r i n g  j u s t  b e f o r e  it 
r e a c h e s  t h e  Oklahoma b o r d e r  abou t  o n e - t h i r d  of t h e  way, go ing  w e s t .  
I n  t h e  n o r t h w e s t e r n  h a l f  of t h e  s t a t e ,  t h e  Cambridge Arch from 
Nebraska  enters  and becomes t h e  C e n t r a l  Kansas u p l i f t ,  f o l l o w e d  
by t h e  P r a t t  a n t i c l i n e ,  which d i s a p p e a r s  b e f o r e  t h e  b o r d e r  of 
Oklahoma i s  reached. The d i r e c t i o n  of t h i s  second sys tem i s  op- 
p o s i t e  t o  t h e  Nemaha, i .e . ,  s o u t h e a s t e r n .  I n  t h e  w e s t e r n  p a r t  o f  
t h e  s t a t e  t h e r e  i s  a p l a t e a u  ( t h e  Hugoton Embayment) b e f o r e  t h e  
basement d r o p s  i n t o  t h e  Anadarko Bas in  t h a t  e x t e n d s  i n t o  Colorado. 
I n  t h e  sou thwes te rn  r e g i o n  of  t h e  s t a t e ,  t h e  basement rock  p lunges  
t o  t h e  Anadarko Bas in  which c o n t i n u e s  t o  Oklahoma ( i n  Kansas t h i s  
i s  s t i l l  termed t h e  Hugoton Embayment). The d e p t h  of sed imen ta ry  
r o c k s  h e r e  r e a c h e s  15,000 f t .  The Cambridge Arch and t h e  Nemaha 
a n t i c l i n e  are marked and are c l e a r l y  e v i d e n t .  

V. 

V I .  

V I I .  

RESOURCE DATA 

Being de termined .  

GEOTHERMAL ACTIVITY 

1. Geothermal workshop a t  Kansas Geologic  Survey ,  17 D e c  
1 9 7 6  (1). 

2 .  DOE/DGE Suppor ted  Resource Assessment Program (C-6).  

LEGAL A C T I V I T I E S  

None a t  p r e s e n t .  

KS-2 
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LAUREL, MARYLAND 

V I I I .  CONTACTS 

1. Kansas G e o l o g i c a l  Survey ,  1900 A v e .  A ,  Campus West, 
Univ. of Kansas ,  Lawrence, KA 66044, D r .  Wm. W .  
Hambleton, Director;  M r .  Owen S p i t z ,  O i l  and G a s  
G e o l o g i s t ;  M r .  Donald S t e e p l e s ,  G e o p h y s i c i s t ,  (913)  
864-3965. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) " V i s i t  t o  Kansas Geological Survey ,  Lawrence, Kansas ,"  
APL/JHU CPE-77-016, 26 J a n  1977. 

( 2 )  " T e c h n i c a l  I n f o r m a t i o n  I n t e r c h a n g e  Meet ing Minu tes , "  
APL/JHU QM-79-261, D e c  1979. 

COMMON REFERENCES 

(c-4),  (C-6),  and (C-7). 

KS-3 



TYPE 

C o a l  M i n e s  

N a t u r a l  G a s  I l i q . 1  

N a t u r a l  G a s  Wells 

NUMBER STATUS 1 0 l 2  B t u  

3,311 1 4 7 , 6 0 6  t h o u s a n d  t o n s  3 , 6 6 2 . 5  

- 2 , 7 3 5  t h o u s a n d  bbl 1 1 . 0  

7 . 6 4 9  6 0 , 9 0 2  m i l l i o n  CU. f t .  6 6 . 6  

SECTOR 
ELECT. 

COAL PURCH. O I L  LPG GAS 

I 3 1 5 . 7  I 21.2 I 2 2 1 . 5  cnnqq 6 2 3 . 8  1 5 9 . 8  

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

8 1 . 7  3 . 1  3 4 . 5  1 3 . 1  15 .9  

1 3 . 1  1 . 8  3 9 . 7  1 . 7  3 4 . 8  

33.6 3 .4  7 5 . 6  3 4 . 3  9 0 . 5  

KENTUCKY 
(December 1980) 

KENTUCKY 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  K e n t u c k y )  

TOTAL POPULATION: 3 , 2 1 8 , 7 0 6  TOTAL AREA: 3 9 , 6 5 0  SQ. M I .  

POPULATION DENSITY: 8 1  PERSONS/SQ. MI. 
ENERGY RESOURCES - 1973 

ANNUAL PRODUCTION 

I 

1 
I 
I 
I 

I 
I 

m 

I C r u d e  O i l  Wells I 1 4 , 0 4 6  I 6 , 5 8 1  t h o u s a n d  bbl I 3 8 . 2  I 
GEOTHERMAL OVERVIEW 

A thick sedimentary sequence underlies much of the state. 
Potential exists for normal geothermal gradients and hydro- 
thermal resource. 

IBA 

e Hotspring IEA lntbrior Barin Aquifers 

CPA Co:rtal Plain Aquifers + Estimated Depth to Basement/ 

IMC Igneous andlor Metamorphic Complex 
Projected Temperature 

I 
PRIMARY CONTACTS 

I 
ENERQY USE - 1976 (10'' BTUl DEPARTMENT OF NATURAL RESOURCES: D e p a r t A e n t  f o r  N a t u r a l  R e s o u r c e s  a n d  

E n v i r o n m e n t a l  P r o t e c t i o n ,  E u g e n e  F .  Mooney ,  
S e c r e t i r y  ( 5 0 2 1  5 6 4 - 3 3 5 0  

DIVISION OF WATER RIGHTS: J e w e l 1  I t r a h a m ,  D i r e c t o r  ( 5 0 2 )  5 6 4 - 3 3 5 0  

I DEPARTMENT OF ENVIRONMENTAL PROTECTION: Thomas  10. H a r r i s ,  s e c r e t a r y  ( 5 0 2 )  564-3350  

I OFFICE OF ENERGY POLICY: D e p a r d e n t  o f  E n e r g y .  D a v i d  D. D r a k e ,  
S e c r e t d r y  ( 5 0 2 1  5 6 4 - 7 0 7 0  

PLANNING BUREAU: D e p a r t m e n t  f o r  N a t u r a l  R e s o u r c e s  a n d  
E n v i r o n m e n t a l  P r o t e c t i o n ,  B i l l y  S .  L e w i s ,  
C o m m i s s i o n e r ,  BUreaU o f  L a n d  R e s o u r c e s  
( 5 0 2 1  564-3350  

I GEOLOGICAL SURVEY: D r .  D o n a l d  C. H a n e y ,  D i r e c t o r  a n d  S t a t e  
G e o l o g i s t  ( 6 0 6 )  2 5 8 - 5 8 6 3  

~ 

LEGISLATIVE CONTACTS 

Walter D. H u d d l e s t o n  (Dl 

W e n d e l l  E. F o r d  (01 GOVERNOR J o h n  Y .  Brown, Jr. I 
CONGRESSMEN (DIST. )  

1 - C a r r o l l  H u b b a r d ,  Jr. ( 0 )  

GEOTHERMAL ACTIVITIES 2 - W i l l i a m  H. N a t c h e r  (0) 

3 - Romano L .  M a Z Z O l i  (D)  
1 -CURRENT USES I N o n e  I 

4 - G e n e  S n y d e r  ( R )  

5 - H a r o l d  Rogers (Rl I STUDIES I 
6 - L a r r y  H o p k i n s  ( R l  

7 - C a r l  D. P e r k i n s  (0) 

I I PROPOSED STUDIES I N o n e  

I LEGAL ACTIVITIES  I TO be d e t e r m i n e d .  I 
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I. DEMOGRAPHIC INFORMATION (1970) (C-4)  $ m $  
8; 
* e  
3 2  TOTAL STATE 

P o p u l a t i o n :  3,218,706 A r e a :  39 ,650  sq. m i .  D e n s i t y :  8 1  p e r  sq. m i .  < 

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  A r e a  : sq. m i .  D e n s i t y :  p e r  sq. m i .  

11. ENERGY CONSUMPTION* (1975) 

OIL 
( m i l l i o n  
bbl) 

x 
I 
P 

* GROSS 58 
R e s i d e n t i a l  2 
Commerical 2 
I n d u s t r i a l  5 

(C-7) 
LPG GAS COAL ELECTRICITY 

g a l . )  c u . f t . 1  t o n s  1 ( b i l l i o n  kWh) 
( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  PURCHASED 

2 2 1  2 1 5  2 8  47  
1 6  6 7 9 0 . 1  1 0  

1 8  39  1 1 0  
3 6  7 3  2 7  

T r i l l i o n  B t u  

1 5 9 . 8  
R e s i d e n t i a l  1 3 . 1  1 5 . 9  81 .7  3 . 1  3 4 . 5  
Comer c i a  1 1 3 . 1  1 . 8  3 9 . 7  1 . 7  34 .0  
I n d u s t r i a l  33.6 3.4 7 5 . 6  34 .3  9 0 . 5  

GROSS 315.7 2 1 . 2  2 2 1 . 5  6 2 3 . 8  

P e r c e n t a g e s  27 2 1 9  5 3  

*Exc lud ing  n u c l e a r  and hydro e l e c t r i c i t y ,  cok ing  c o a l  and pe t ro l eum coke ,  and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  used  a s  f u e l s .  



THE JOHNS HOPKIHS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL, MARYLAND 

111. STATE FUEL PRODUCTION (1977) (Kentucky Dep ' t .  of Energy) 

T r i l l i o n  
Type Number U n i t s  B t u  

C o a l  mines 3 ,311  147,646 thousand t o n s  3,662.5 

N a t u r a l  gas w e l l s  7,649 60,902 m i l l i o n  cu .  f t .  66.6 
Crude o i l  w e l l s  14,046 6 ,581  thousand b b l  38.2 

N a t u r a l  gas ( l i q . )  - 2,735 thousand bbl 1 1 . 0  

I V  . GEOLOGY 

T o  be s u p p l i e d .  

V. RESOURCE DATA 

T o  be s u p p l i e d .  

V I .  GEOTHERMAL A C T I V I T Y  

ORAU P r o g r a m  

V I I .  LEGAL A C T I V I T I E S  

To be de termined .  

V I I I .  CONTACTS 

1. Department  fo r  N a t u r a l  Resources  and Envi ronmenta l  Pro- 
t e c t i o n ,  Eugene F.  Mooney, S e c r e t a r y ,  (502)  564-3350. 

2 .  Department  of Energy, David D.  Drake, S e c r e t a r y ,  (502)  
564-7070. 

3 .  Geological Survey,  D r .  Donald C .  Haney, Director and 
S t a t e  Geologis t ,  (606)  258-5863. 

REFERENCES AND LIST O F  S I G N I F I C A N T  REPORTS 

(1) ORAU Progress Reports.  

COMMON REFERENCES 

(c-4), (C-7) , and (C-16). 

KY-2 
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I 
B 

m 

TYPE 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

NUMBER STATUS I 10l2 Btu 

Coal Mines 0 0 thousand tons 0 

I Crude Oil Wells I 27,869 I 831,524 thousand bbl 14.822.8 I 

Natural Gas (1iq.I 

I 

- 150,607 thousand bbl 607.3 

COAL SECTOR OIL LPG GAS 

GEOTHERMAL ACTIVITIES 

ELECT. 
PURCH. 

I CURRENT USES I I 

J 
~~~~~ 

ENVIRONMENTAL AFFAIRS, WATER RESOURCES: Water Resources Section, Office of Public Works, 
Department of Trdnsportation and Development. 
Darrel Primeaux, Chief, State Capitol, Baton Rouge, 
LA 70804, ( 5 0 4 )  ?42-7567 

I I RECENT OR CURRENT 
STUDIES 

I PROPOSED STUDIES I I 
LEGAL ACTIVITIES 

I 

LOUISIANA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Louisiana) 

TOTAL POPULATION: 3,640,490 TOTAL AREA: 44,930 SQ. MI. 
POPULATION DENSITY: 81 PERSONS/SQ. MI. 

GEOTHERMAL OVERVIEW 

Louisiana lies within the Mississippi Embayment of the 
Gulf Coastal Plain and is underlain by a southward thick- 
ening wedge of Paleozoic, Mesozoic, and Tertiary sedi- 
ments overlying the Precambrian basement. Three salt 
dome basins separated by uplifts occur beneath the state. 
The Jurassic, Smackover. and Norphlet formations and 
younger Tertiary sediments overlie the salt i n  these 
basins and commonly contain geopressured reservoirs 
of oil. gas, and brine. 

LOUISIANA 
(December 1980) 

Salt Dome Basins I 
(from "Salt Dames. Gulf Region, United States 
and Mexico" by Michel T. Halbouiyl 
Warm aquifers overlying geapreded  zones 
(from "Geothermal Resources of the Eastern 
United States", Gruy Federal, Inc.lReport, 
DOE/NVO/a558-7. Dec. 1979) I 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: William Louisiana C. 70804, Huls,'Secretary, (504) 342-4500 P.O. Box 44156, Baton Rouge, 

GEOLOGICAL SURVEY: Charles Groat, Director, University Station, P.O. 
Box G. Baton Rouqe, LA 70804 

I STATE GEOLOGIST: Leo W. Hough, (sde Geological Survey, above) I 

LEGISLATIVE CONTAC 

I SENATORS Russell B. Long (D) 
J. Bennett Johnston, Jr. ( D )  

I CONGRESSMEN (DIST.) 

1 - Robert L. Livingston ( R )  

2 - Lindy (Mrs. Hale) Boggs (D) 
3 - David C. Treen ( R l  

4 - Buddy Roemer 
5 - Jerry Huckaby ( D l  

6 - W. Henson Moore ( R l  

GOVERNOR Edwin W. Edwards ID) I 



I. 

11. 
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S t a t e  Geothermal  F a c t  S h e e t  

LOUISIANA 

DEMOGRAPHIC INFORMATION (1970)  (c-4) 

TOTAL. STATE 
Popu la t ion :  3,640,490 A r e a :  4 4 , 9 3 0  sq. m i .  Dens i ty :  8 1  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

Popu la t ion :  A r e a  : sq. m i .  Dens i ty :  p e r  sq. m i .  

ENERGY CONSUMPTION* (1975) 
O I L  

( m i l l i o n  
bbl) 

GROSS 1 0 2  
R e s i d e n t i a l  0 . 1  
Commerical 1.4 
I n d u s t r i a l  1 3  

(C-7) 
ELECTRICITY LPG GAS COAL 

g a l . )  c u . f t . 1  t ons  ( b i  11 i o n  kWh 1 
( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  PURCHASED 

29 0 1 8 0 6  0 
9 3  9 6  0 
1 0  5 1  0 

1 8 2  1 2 4 2  0 

T r i l l i o n  B tu  

GROSS 580.5  27.7 1 8 6 3 . 4  0 
R e s i d e n t i a l  13.2  8.9 99 .3  0 
Comer c i a l  8.2 1 . 0  52.3 0 
I n d u s t r i a l  78.6 1 7 . 4  1 2 8 1 . 2  0 

P e r c e n t a g e s  24 1 7 5  0 

40 
1 3  
1 0  
1 7  

1 3 6 . 3  
42 .8  
35 .0  
5 8 . 5  

"Excluding nuc lea r  and hydro e l e c t r i c i t y ,  coking  coal and pe t ro leum coke, and o t h e r  
pe t ro l eum p r o d u c t s  n o t  used as  f u e l s .  



THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL, MARYLAND 

111. STATE FUEL PRODUCTION (1973) (C-6)  

Type Number Units 
Trillion 
Btu 

Coal mines 0 0 thousand tons 0 
Natural gas (liq.) - 150,607 thousand bbl 607.3 
Natural gas wells 10,551 8,242,423 million cu. ft. 9,009.0 
Crude oil wells 27,869 831,524 thousand bbl 4,822.8 

IV . GEOLOGY 

Louisiana lies within the Mississippi Embayment of the 
Gulf Coastal Plain and is underlain by a southward thickening 
wedge of Paleozoic, Mesozoic, and Tertiary sediments overlying 
the Precambrian basement. The state lies on the northern edge of 
the main Gulf geosyncline and contains many gravity faults. Thick 
sequences of Jurassic salt deposits (Louann) overlie the old'er 
rocks and serve as the source rocks for salt diapirs. 

Three salt dome basins occur beneath the state, separated 
by uplifts. Overlying the salt in these basins, the Jurassic, 
Smackover, and Norphlet formations, and younger Tertiary sediments 
commonly contain geopressured reservoirs of oil, gas, and brine. 

The shallower, less cemented formations contain near normal 
gradient hydrothermal resources throughout the state. These wide- 
spread lower temperature resources, together with the more local 
but higher temperature geopressured reservoirs, can provide a sub- 
stantial energy source for the future. 

V. RESOURCE DATA 

To be determined. 

VI. GEOTHERMAL ACTIVITY 

VII. 

To be determined. 

LEGAL ACTIVITIES 

To be determined. 

VI 11. CONTACTS 

1. Department of Natural Resources, P.O. Box 44156, Baton 
Rouge, LA 70804, William C. Huls, Secretary, (504) 
342-4500. 
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2 .  G e o l o g i c a l  Survey,  U n i v e r s i t y  S t a t i o n ,  P.O. Box G ,  
Baton Rouge, LA 70804, C h a r l e s  Groat, Director.  

Baton Rouge, LA 70804, L e o  W .  Hough. 
3.  S t a t e  G e o l o g i s t ,  U n i v e r s i t y  S t a t i o n ,  P . O .  Box G ,  

4 .  Envi ronmenta l  A f f i r s ,  Water Resources  S e c t i o n ,  O f f i c e  
of  P u b l i c  Works, Department  of  T r a n s p o r t a t i o n  and  D e -  
ve lopment ,  S ta te  C a p i t o l ,  Baton Rouge, LA 70804, Darrel 
Primeaux,  C h i e f ,  (504) 342-7567. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TYPE 

C o a l  M i n e s  

N a t u r a l  G a s  ( l i q . )  

N a t u r a l  G a s  W e l l s  

NUMBER STATUS 1 0 1 2  B t U  

0 

0 

0 t h o u s a n d  tons 

0 t h o u s a n d  l i b 1  

0 0 h i l l i o n  c u .  f t .  0 

0 

0 

I 

O I L  

MAINE 
GEOTHERMAL DATA SUMMARY SHEET I 

( c f .  S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  M a i n e )  

ELECT. 
LPG GAS COAL PURCH. 

TOTAL POPULATION: 9 9 3 , 6 6 3  TOTAL AREA: 3 0 . 9 2 0  SQ. M I .  

POPULATION DENSITY: 3 2  PERSONS/SQ. M I .  

I GROSS I 2 1 1 . 8  1 3 . 8  I 2 . 0  I 1.1 

I C r u d e  O i l  Wells I 0 I 0 t h o u s a n d  bbl I 0 1 

2 1 . 6  

GEOTHERMAL OVERVIEW 

COMMERCIAL 

INDUSTRIAL 

PERCENT 

Minor sedimentary cover exists on crystalline basement 
throughout the state. However, posttectonic alkaline 
plutons (with high radioactive element contnnt) occur i n  
the south, and a high heat flow region crosses the state. 

3 0 . 8  0 . 3  0 .5  0 . 1  5 . 4  

2 9 . 3  0.9 0 . 8  0 . 9  7 . 6  

9 7  2.0 1 . 0  0 

ENERGY USE - 1976 110" BTUJ 

I SECTOR 

~ ~~~ 

I I I I I 

2.6 I 0 . 7  I 0 . 1  I 8 . 6  I RESIDENTIAL I 4 1 . 8  I 

GEOTHERMAL ACTIVITIES 

CURRENT USES I 
~ 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

I LEGAL ACTIVITIES  I I 

0 HOfSprlng 

Estimated Depth to  Baremenu 
Projected Temperature 

IBA Interior Barin Aquifers 

CPA Caartal Plain Aquifers 

IMC Igneous and/or Metamorphec Complex 

MAINE 
(December 1980) 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: O f f i c e  o f  Energy R e s o u r c e s ,  R i c h a r d  
B a r r l h g e r ,  C o m m i s s i o n e r  ( 2 0 7 )  2 8 9 - 2 2 1 2  

C .  ( 2 0 7 )  R . , W a g n e r ,  289-3484  S u b d i s t r i c t  C h i e f  DIVISION OF WATER RIGHTS: 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: W i l l i a m  ( 2 0 7 )  2 8 9 - 2 8 1 1  R .  Adams ,  J r . ,  Director 

OFFICE OF ENERGY POLICY: J o h n  r. J o s e p h ,  D i r e c t o r  ( 2 0 7 )  2 8 9 - 2 1 9 6  

PLANNING BUREAU: S t a t e /  P l a n n i n g  O f f i c e ,  E x e c u t i v e  D e p a r t m e n t  
A l l e n ;  P e a s e ,  D i r e c t o r  ( 2 0 7 )  2 8 9 - 3 2 6 1  

GEOLOGICAL SURVEY: Dr. R b b e r t  G. D o y l e ,  S t a t e  G e o l o g i s t  
( 2 0 7 ) l  2 8 9 - 2 8 0 1  

W a l t &  A.  A n d e r s o n ,  A c t i n g  D i r e c t o r ,  
(20711  2 8 9 - 2 8 0 1  

I 

I 
LEGISLATIVE CONTACTS 

I 
G e o r g e  J .  M i t c h e l l  (0) 
W i l l i a m  S. C o h e n  ( R )  1 GOVERNOR J o s e p h  E .  B r e n n a n  ( D )  

i CONGRESSMEN ( D I S T . )  

1 - D a v i d  f .  Emery ( R )  

2  - O l y m p i a  Snowe  ( R )  

I 



S t a t e  Geothermal  F a c t  S h e e t  

MAINE 

I. DEMOGRAPHIC INFORMATION (1970) ((2-4) 

TOTAL STATE 

Population: 993 ,663  A r e a :  30 ,920  sq. m i .  Dens i ty :  3 2  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

p e r  sq. m i .  Popu la t ion :  A r e a :  sq. m i .  Dens i ty :  

11. ENERGY CONSUMPTION* 

. *r 

GROSS 
R e s i d e n t i a l  
Comer i ca 1 
I n d u s t r i a l  

(1975)  
0 I L  

( m i l l i o n  
bbl) 

.3 7 
7 
5 
5 

(C-7) 
LPG GAS COAL 

( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  
gal. 1 cu. f t. ) t o n s )  

3 9  2 0 .03  
2 7  0 .7  0 .00  

3 0 .5  0.00 
9 0.8 0 . 0 3  

ELECTRICITY 
PURCHASED ' 

( b i l l i o n  kWh) 

T r i l l i o n  B t u  

GROSS 211.8  3 . 8  2 .0  1.1 2 1 . 6  
R e s i d e n t i a l  41.8 2 .6  0 .7  0 . 1  8 .6  
Commercial 30.8 0 .3  0 . 5  0 . 1  5 . 4  
I n d u s t r i a l  29.3  0.9 0 . 8  0.9 7 .6  

P e r c e n t a g e s  9 7  2.0 1 . 0  0 

*Excluding  nuc lea r  and hydro  e l e c t r i c i t y ,  cok ing  coal and pe t ro l eum coke,  and o t h e r  
pe t ro l eum p r o d u c t s  n o t  used  as f u e l s .  
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111. STATE FUEL PRODUCTION (1973) (C-6) 

T r i l l i o n  
Type Number u n i t s  Btu  

Coal mines 0 0 n s  0 
N a t u r a l  gas ( l i q . )  0 0 1 0 
N a t u r a l  qas w e l l s  0 0 m i l l i o n  cu.  f t .  0 
Crude 

I V  * 

V. 

V I .  

V I I .  

V I I I .  

o i i  w e l l s  0 0 thousand bbl  0 

GEOLOGY 

T o  be s u p p l i e d .  

RESOURCE DATA 

To be s u p p l i e d .  

GEOTHERMAL ACTIVITY 

T o  be de termined .  

LEGAL ACTIVITIES 

T o  be de termined .  

CONTACTS 

1. 

2. 

3. 

4 .  

5. 

6. 

O f f i c e  of Energy Resources ,  R icha rd  B a r r i n g e r ,  C o m m i s -  
s i o n e r ,  (207)  28.9-2212. 

D i v i s i o n  of Wate.r R i  s ,  C .  R'. Wagner, S u b d i s t r i c t  
C h i e f ,  (207)  289-3484. 

Department  of EnvironmentaJ P r  , W i l l i a m  R.  
A d a m s ,  Jr. ,  Di rec tor ,  6207) 289-2811:. 

O f f i c e  of Energy P o l i c y ,  John  M.. Joseph ,  Director, 
(207') 289-2196. 

S t a t e  P lann ing  Ofsice, Exec e n t ,  A l l e n  
Pease ,  Director, (207)  289-3261. 

Geological Survey,  D r . #  Robert G.  l,e,$ S t a t e  Geo- 
Xogist, (207)  289-2801. 

REFERENCES AND LIST OF SIGNLF~CANT REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 
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NAME D e l m a r v a  P e n i n s u l a  

GROSS 

RESIDENTIAL 

COMMERCIAL 

6 1 0 . 6  9 . 2  1 7 5 . 2  2 1 3 . 2  1 1 3 . 7  

5 9 . 1  5 .3  8 5 . 0  0 . 6  3 5 . 6  

6 3 . 1  0.6 38.8 0 . 3  3 7 . 1  

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES  

1. APL/JHti S c e n a r i o  for DGE/DOE - " T h e  

2 .  APL/JHU - M a r k e t  A n a l y s i s .  
3. V P I  E v a l u a t i o n  a n d  T a r g e t i n g  S t u d y .  
4 .  A t l a n t i c  C o a s t a l  P l a i n  G r a d i e n t  D r i l l i n g  

5 .  P r e l i m i n a r y  d r a f t  0: S t a t e  P r o s p e c t u s  

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

A t l a n t i c  C o a s t a l  P l a i n . "  

P r o g r a m .  

p r e p a r e d  by APL. 

C r i s f  i e ld  c o m p l e t e d .  

1. T e c h n i c a l  A s s i s t a n c e  b y  APL. 
2 .  D e e p  well a t  C o v e  P o i n t .  

A G e o t h e r m a l  R e s o u r c e  A c t  w a s  passed b y  the 
1 9 7 8  S e s s i o n  of t h e  M a r y l a n d  L e g i s l a t u r e  a n d  
b e c a m e  S t a t e  l a w ,  e f f e c t i v e  J u l y  1, 1 9 7 8 ;  
w o r k s h o p s  i n  process t o  m o d i f y  act. 

M ARYLAND/D.C. 
(December 1980) 

MARYLAND/D.C. 
GEOTHERMAL DATA SUMMARY SHEET 

l c f .  S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  M a r y l a n d / D i s t r i c t  of C o l u m b i a )  

TOTAL POPULATION: 4 , 6 8 8 , 0 0 0  TOTAL AREA: 9 , 9 5 2  SQ. M I .  

POPULATION DENSITY: 4 7 1  PERsONS/SQ. M I .  I / 2o.OW'/25CoF 

0 Area Covered by APL/JHU 
Scenario or Market Survey 

~~ ~ 

DEPTH 5000  f t .  

WATER TEMP. I 120'F t o  18O'F 

EST. STORED 
WATER 1 1 

GEOTHERMAL OVERVIEW 

The Atlantic Coastal Plain area under the Delmarva Penin- 
sula has potential as a hydrothermal resource with higher 
than normal gradient Potential for hot dry rock develap- 
ment also exists. A DOE deep well at Crisfield has pro- 
vided preliminary information on both types of reswrces  

EST.  ENERGY 
CONTENT I 0 Hotspring 

Estimated Depth to Basement/ 
Proisled Temperature 

IBA Interior Barin Aquifers 

CPA Coartal Plain Aquifen 

IMC lgnwur and/or Metamorphic Complex 

ii F 

W'/lBo°F 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

NUMBER STATUS 1 0 l 2  B t u  

C o a l  M i n e s  

N a t u r a l  G a e  ( l i q . 1  0 t h o u s a n d  bbl 

N a t u r a l  G a s  Wells 2 9 8  m i l l i o n  CU. f t .  

C r u d e  O i l  Wells 0 t h o u s a n d  bbl I 
PRIMARY CONTACTS 

I 

ENERGY ADMINISTRATION: DI. P a u l  Massicott, G e n e r a l  D i r e c t o r  ( 3 0 1 1  
267-1264  

ENERGY OFFICE: O r .  D o n a l d  E .  M i l s t e n ,  D i r e c t o r  ( 3 0 1 )  383-6810  

WATER RESOURCES ADMINISTRATION: Thomas  C. A n d r e w s ,  D i r e c t o r  ( 3 0 1 )  2 6 4 - 3 8 4 6  

ENERGY USE - 1976 110" BTUI 

I 
a 
m 

DEPARTMENT OF ECONOMIC AND COMMUNITY DEVELOPMENT: James  0. R o b e r t s o n ,  S e c r e t a r y  ( 3 0 1 )  2 6 9 - 3 1 7 6  

MARYLAND GEOLOGICAL SURVEY: Ken 'ne th  N. W e a v e r ,  D i r e c t o r  (3011 2 3 5 - 0 7 7 1  

I DEPARTMENT OF STATE PLANNING: C o r i s t a n c e  L i e l e r ,  S e c r e t a r y  ( 3 0 1 1  3 8 3 - 2 4 5 0  I 
I PUBLIC SERVICE COMMISSION: F r d n k  w a s o w i c z .  EX. S e c r e t a r y  ( 3 0 1 1  383-2366  I 
I ENVIRONMENTAL HEALTH ADMINISTRATION: Max E i s e n b e r g  (3011 3 8 3 - 2 7 4 0  I 

I INDUSTRIAL I 3 4 . 3  I 3 . 2  I 4 8 . 7  I 1 1 2 . 5  I 3 9 . 5  I 
I PERCENT I 6 1  I 1 I 1 7  I 2 1  I 

LEGISLATIVE CONTACTS 

GOVERNOR H a r r y  R. H u g h e s  ID1 ( 3 0 1 1  : 2 6 9 - 3 5 9 1  

SENATORS C h a r l e s  M. M a t h i a s  G o r d o d  Hawk, E x e c .  A s s t .  ( 3 0 1 )  2 2 4 - 4 6 5 4  

P a u l  S. S a r b a n e s  

CONGRESSMAN ( D I S T . )  1- Roy D y s o n  ( 0 )  

M a r i o n  $ s s ,  A s s t .  0 0 1 1  244-4524  

R i c h a r d  L. R i b b e n t r o p ,  IAdm. A s s t .  ( 3 0 1 )  2 2 5 - 5 3 1 1  

COUNTIES OF GEOTHERMAL INTEREST: 

C a r o l i n a  

GEOTHERMAL ACTIVITIES 

I CURRENT USES 1 N o n e  I 

o o r c h e s t e r  

Q u e e n  Anne  

S o m e r s e t  

T a l b o t  

W i c o m i c o  

Worcester 



S t a t e  Geothermal F a c t  S h e e t  

MARYLAND & DISTRICT O F  COLUMBIA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4)  

TOTAL STATE 

p3 ea 

V . a  
P o p u l a t i o n :  4 ,688 ,000  A r e a :  9 , 9 5 2  sq. m i .  D e n s i t y :  4 7 1  p e r  sq. m i .  < 

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  1 8 8 , 8 9 2  A r e a :  2 , 7 5 0  sq. m i .  D e n s i t y :  
4 8 0 , 0 0 0  (summer) 

11. ENERGY CONSUMPTION* (1975) (C-7) 

O I L  LPG GAS COAL 
( m i l l i o n  ( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  
bbl) g a l .  1 c u . f t . 1  t o n s )  

GROSS 1 0 7  9 6  1 7 0  8 .  
9 2 0 . 0 1  R e s i d e n t i a l  1 0  5 5  

Commerical 11 6 3 8 0.00 
I n d u s t r i a l  6 34 47 0 . 2 5  

6 9  er sq. m i .  
1 7 5  rsummer) 

ELECTRICITY 
PURCHASED 

( b i l l i o n  kWh) 
33 
11 
1 0  
1 2  

T r i l l i o n  B t u  

GROSS 610 .8  9 .2  1 7 5 . 2  2 1 3 . 2  1 1 3 . 7  
R e s i d e n t i a l  5 9 . 1  5 .3  85 .0  0.6 3 5 . 8  
Comer c i a  1 6 3 . 1  0 . 6  38 .8  0.3 3 7 . 1  
I n d u s t r i a l  34 .3  3 .2  48 .7  1 1 2 . 5  3 9 . 5  

P e r c e n t a g e s  6 1  1 1 7  2 1  

*Excluding  n u c l e a r  and hydro  e l e c t r i c i t y ,  cok ing  coa l  and pe t ro l eum coke ,  and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  used as  f u e l s .  
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111. STATE FUEL PRODUCTION (1973) (C-6) 

TY Pe Number U n i t s  
T r  i 11 i.on 

Btu 

Coal mines 56 1 ,788  thousand t o n s  45.5 
0 thousand b b l  0 N a t u r a l  g a s  ( l i q . )  - 

N a t u r a l  g a s  w e l l s  15  298 m i l l i o n  cu .  f t .  0 . 3  
Crude o i l  w e l l s  0, 0 thousand b b l  0 

IV . GEOLOGY 

The area of  Maryland t h a t  i s  of c u r r e n t  geo the rma l  i n t e r e s t  
i s  t h e  A t l a n t i c  C o a s t a l  Region, t h e  s o - c a l l e d  Easke rn  Shore  of 
Maryland. The geology of t h i s  r e g i o n  i s  t y p i c a l  of  t h e  Delmarva 
P e n i n s u l a :  t h e  c o a s t a l  p l a i n  c o n s i s t s  of a t h i c k e n i n g  wedge of 
Mesozoic and Cenozoic  sed imen ta ry  rocks. The basement  i s  deepe r  
t h a n  7500 f t .  a t  Ocean C i t y  and i s  f r o m  4 0 0 0  f t .  or deepe r  i n  t h e  
con t iguous  c o u n t i e s  of t h e  s o u t h e r n  E a s t e r n  Shore of t h e  Chesapeake 
Bay. I t  i s  assumed (and v e r i f i e d  by some r e c e n t  d a t a )  t h a t  t h e  
t o p  of the basement  s l o p e s  down t o  the,  east  i n t o  
Ocean ( 3 ) .  Deep sands tone  a q u i f e r s  are known t o  
r e g i o n .  The DOE/DGE deep  w e l l  a t  C r i s f i e  , which w a s  spudded 
on 13  May 1979,  and d r i l l e d  i n t o  basement ,  gave t h e  basement  dep th  
as 4 4 6 0  f t .  and p rov ided  s t r a t i g r a p h i c  d a t a  t o  5550 f t  ( 3 ) .  T h i s  
w e l l ,  which w a s  a l so  pump tested, p rov ided  i n f o r m a t i o n  on deep 
a q u i f e r  water y i e l d .  

V. RESOURCE DATA 

I n  t h e  l a t e  1 9 4 0 ' s  t h r e e  h o l e s  deepe r  t h a n  5000 f t .  w e r e  
d r i l l e d  on t h e  E a s t e r n  Shore  by o i l  compan,ies. One of t h e s e ,  
"Maryland Esso  N o .  1," i n  Ocean C i t y  w a s  d r i l l e d  t o  7710 f t .  and 
had a bot tom h o l e  t empera tu re  measured a t  216OF. The DOE 1 0 0 0  f t .  
w e l l  d r i l l i n g  program, conducted  by V P I & S U ,  d r i l l e d  1 3  h o l e s  i n  
Maryland. The g r a d i e n t  d r i l l i n g  program ind ica%ted  a mass ive  p l u t o n  
unde r  t h e  Chesapeake Bay and a smaller one un Wallops I s l a n d ;  
h igher - than-normal  g r a d i e n t s  are found on, a l i n e  from S m i t h ' s  
P o i n t  on t h e  Western Shore  of  t h e  Chesapeake Bay a t  t h e  mouth of  
t h e  Potomac Rive r  t o  Wallops I s l a n d  on t h e  A t l a n t i c  Coast. O the r  
g r a d i e n t s  appea r  t o  b e  normal.  

The deep  w e l l  d r i l l e d  by DOE a t  C r i s f i e l d  w a s  pump t e s t e d  f o r  
3 deep  a q u i f e r s .  The m o s t  p r o d u c t i v e  o w a s  86, f t .  t h i c k  l o c a t e d  
abou t  395,O f t .  down, had a t empera tu re  of abou t  133OF, a computed 
p e r m e a b i l i t y  of 1 1 0  mill idarcies,  and a s t o r a g e  c o e f f i c i e n t  of  

4 x lo-'. 
L o s  Alamos (LASL) h o t  d r y  rock  program. 

T h i s  w e l l  w a s  ex tended  i n t o  t h e  basement  as p a r t  o f  t h e  

MD-2 
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VI. GEOTHERMAL ACTIVITY 

The VPI&SU 1000 ft. gradient well program has been completed 

APL has completed 

and the deep well into basement at Crisfield has been tested and 
abandoned. Under DOE/PRDA, a feasibility study has been com- 
pleted for a food processing plant in Salisbury. 
the market study of potential geothermal application for the East- 
ern Shore. Four technical assistance studies completed by APL 
include two schools, a mariculture industry on the Eastern Shore, 
and the LNG facility at Cove Point on the Western Shore. 

technical assistance studies for Ocean City, Salisbury, and Snow 
Hill. 
Cove Point. Drilling sites are shown on page MD-6. 

Beginning in mid or late 1980, APL will conduct four or five 

DOE plans to have VPI&SU drill a production test well at 

VII. LEGAL ACTIVITIES 

A Geothermal Resource Act was passed by the Maryland Legis- 
NCSL is conducting work- lature and became State Law 1 July 1978. 

shops with the State Joint Legislative Subcommittee to modify the 
existing law. 

VIII. CONTACTS 

1. 

2. 

3 .  

4. 

5. 

6. 

Energy Administration, Department of Natural Resources, 
James State Office Bldg., Annapolis, MD 21401, Dr. Paul 
Massicott, General Director, (301) 267-1264. 

Energy Office (part of Energy Administration), 301 West 
Preston Street, Suite 1302, Baltimore, MD 21201, Dr. 
Donald E. Milsten, Director, (301) 383-6810. 

Energy Conservation and Alternative Energy Sources 
(State Energy Office), 301 West Preston Street, Suite 
1302, Baltimore, MD 21201, Felicity Evans, Chief, 
(301) 383-6810. 

Water Resources Administration, Department of Natural 
Resources, Tawes State Office Building, Annapolis, MD 
21401, Thomas C. Andrews, Director, (301) 269-3846. 

Department of Economic and Community Development, 
2525 Riva Road, Annapolis, MD 21401, James 0. Robertson, 
Secretary, (301) 269-3176. 

Public Service Commission, 301 West Preston Street, 
Baltimore, MD 21201, Thomas Hatem, Chairman; 
Wasowicz, Executive Secretary, (301) 383-2366. 

Frank 
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7. Special Joint Committee on Energy (Legislature) 

a. Delegate - Catherine I. Riley, Chairman, 20 Office 
Street, Bel Air, MD 21014. 

b. Senator - Peter A. Bozick, Co-Chairman, 5606 
Lansing Drive, Camp Springs, MD 20031. 

8. Maryland Geological Survey, Merryman Hall, The Johns 
Hopkins University,'Baltimore, MD 21218, Dr. Kenneth 
N. Weaver, Director, (301) 235-0771. 

9. Environmental Health Administration, 201 W. Preston 
Street, Baltimore, MD 21201, Max Eisenberg, (301) 
383-2740. 

10. Department of State Planning, 301 West Preston Street, 
Baltimore, MD 21229, Constance Lieder, Secretary, (301) 
383-2450. 

11. State Coupled Reservoir Assessment Program, Merryman 
Hall, The Johns Hopkins University, Baltimore, MD 21218, 
Dr. Ken Schwarz, Principal Contact, (301) 235-0771. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) P. M. Brown, J. A. Miller and F. M. Swain, "Structural 
and Stratigraphic Framework and Spatial Distribution of 
Permeability of the Atlantic Coast Plain, North Carolina 
to New York," U.S.G.S. Professional Paper 796, 1972. 

(2) R. N. Benson, "Review of the Subsurface Geology and Re- 
sources Potential of Southern Delaware," Delaware Geo- 
logical Survey, Open File Report, 1976. 

(3) "Geothermal Energy and the Eastern U.S. : A Framework 
for a Site Prospectus for Geothermal Energy Development, 
Delmarva Peninsula," APL/JHU QM-79-145, Jun 1979. 

(4) "Evaluation and Targeting of Geothermal Energy Resource 
in the Southeastern United States," VPI&SU, Blacksburg, 
VA, Report Nos. VPI&SU-5648-5 and VPI&SU-78ET-27001-7. 

(5) "Geothermal Energy and the Eastern U.S., Technical In- 
formation Exchange Meeting, '' APL/JHU QM-79-261: 

Chapter VI1 - R. Gleason and L. Lambriase, "Mid Atlantic 
and Southeastern Moderate Temperature 
Program, Geologic Setting and Targeting 
Process; 
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B 

R 

Chap te r  V I 1 1  - J .  C.  Maxwell, "The Hot Dry Rock - 
E a s t e r n  Program: I' 

Chap te r  X I 1  - K .  Schwarz, "The C r i s f i e l d  W e l l ,  Somerse t  
County,  Maryland; If 

Chap te r  X I 1 1  - J.  H.  Ha r t sock ,  " A n a l y s i s  of T e s t  Data 
from DOE C r i s f i e l d  A i r p o r t  W e l l  No. 1 
W e l l ;  If 

Chap te r  X I V  - K .  Yu, " C r i s f i e l d  W e l l  C h a r a c t e r i s t i c s  
Determined Using A l l  T e s t  Data; 'I  and 

C h a p t e r  XV - F. C.  Paddison ,  "Geothermal Hea t ing  f o r  
t h e  C r i s f i e l d  Maryland High Schoo l . "  

( 6 )  "Complet ion Repor t  Gruy F e d e r a l  I n c  - Department  of 
Energy C r i s f i e l d  A i r p o r t  No. 1 W e l l ,  Somerse t  County,  
Maryland,"  P a r t  I: D r i l l i n g  and Comple t ion ,  Aug 1 9 7 9 ,  
P a r t  11: W e l l  T e s t  A n a l y s i s ,  O c t  1979, Gruy F e d e r a l ,  
I n c .  2500 Tanglewi ld  Dr ive ,  S u i t e  150 Houston, T X  77063. 

( 7 )  " T e c h n i c a l  A s s i s t a n c e  Repor t  No. 4 ,  Geothermal  Space 
Hea t ing  - P i t t s v i l l e  Middle/Elementary Schoo l ,  P i t t s -  
v i l l e ,  Maryland,"  J H U / A P L  QM-80-101, J u n  1980. 

" U t i l i z a t i o n  of  Geothermal Energy a t  t h e  Cove P o i n t  LNG 
Rece iv ing  T e r m i n a l , "  Columbia L N G  C o r p o r a t i o n ,  20 Mont- 
c h a n i n  Road, Wilmington, D e l a w a r e ,  19807. 

( 8 )  

( 9 )  "Geothermal Resources  f o r  t h e  E a s t e r n  TJnited S t a t e s ,  I' 

Gruy F e d e r a l ,  I n c .  Repor t  f o r  t h e  Deportment of  Energy,  
DOE/ET/288373-T2. 

( 1 0 )  " P r e l i m i n a r y  R e s u l t s  f o r  t h e  T e c h n i c a l  A s s i s t a n c e  t o  
Columbia L N G  C o r p o r a t i o n , "  A P L / J H U  QM-80-047. 

(11) ,"The C r i s f i e l d ,  Maryland W e l l  and Geothermal  Energy ,"  
Letter t o  M r .  W. L .  R i c e ,  DOE/RA, JHU/APL CQO-2554, 
1 2  Nov 1 9 7 9 .  

( 1 2 )  "Geothermal Energy ,and t h e  E a s t e r n  U . S . ,  A S c e n a r i o  f o r  
Geothermal  Energy Development, The A t l a n t i c  Coastal  
P l a i n , "  A P L / J H U  QM-77-129, O c t  1977. 

COMMON REFERENCES 

(c-1) , (c-2) , (c-3)  , (C-4)  , (C-6) , and (C-7)  - 

, n  MD-5 



THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL. MARYLAND 

M A R Y L A N D  

0 5 10 15 20 25 

Miles 

Key towns and cities 
included for reference 

Locations of gradient test holes - Delmarva 

MD- 6 



Coal Mines 

Natural Gas 1liq.l 

Natural Gas Wells 

Crude Oil Wells 

0 

0 0 thousand bbl 0 

0 0 million cu. ft. o 

0 0 thousand bbl 0 

0 thousand .:on= 0 

.. 

! 

M ASSACH USEITS 
(December 1980) 

MASSACHUSETTS 
GEOTHERMAL DATA SUMMARY SHEET 
lcf. State Geothermal Fact Sheet, Massachusetts) 

ENERGY RESOURCES - 1073 
ANNUAL PRODUCTION 

TOTAL POPULATION: 5,689,170 TOTAL AREA: 7,1126 SQ. MI. 
POPULATION DENSITY: 727 PERSONS/SQ. MI. 

I TYPE I NUMBER I STATUS 

I !  
6wo'/12OoF 

r': 
; I  

IMC 

GEOTHERMAL OVERVIEW 

In the western part of the state, a deep highly faulted 
sedimentary basin may be a hydrothermal resource as 
indicated by warm springs. The other inter ior  basin area 
has a potential for hot dry rock or  hydrothermal development. 

0 Hotspr ing 

6 Estimated Depth to Basement/ 
Projected Temperature 

IBA lnlerior Basin Aquifers 

CPA Coastal Plain Aquifers 

IMC Igneous and/or Metamorphic Complex 

ENERGY USE - 1076 110" BTUI 

PRIMARY CONTACTS I ELECT. 1 SECTOR 1 OIL I LPG I GAS I COAL PURCH. I 
DEPARTMENT OF NATURAL RESOURCES: Richar4 Xendall, Commissioner 

1617) 727-3163 I GROSS 11081.2 I 9.2 I 162.8 I 10.0 I 101.0 I 
I RESIDENTIAL I 174.9 I 4.3 I 93.1 I 0 . 3  I 37.6 I DIVISION OF WATER RESOURCES: Cherleh Kennedy, Director 

(6171 127-3267 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: Executive Office of Environmental Affairs, 
CharleS H. W. Foster, Secretary 
(6171 727-7700 

t ' -  -COMMERCIAL I 255.6 I 0.5 I 39.0 I 0.2 I 37.4 I 
I INDUSTRIAL I 42.1 I 4.4 1 28.6 I 2.7 I 25.9 I 
I PERCENT 1 8 6  1 1  I 1 2  1 1  I 

I 
I 

I OFFICE OF ENERGY POLICY: JosephlFitzpatrick. Director (6171 727-4732 I 
PLANNING BUREAU: Office/ of state Planning and Management, 

Lucy 16171 Flynn, 727-4832 Regional Coordinator 

Mr. Joseph A. Slnnott, State Geologist 
(6171 727-4508 

GEOLOGICAL SURVEY: 

LEGISLATIVE CON C T S  

Edward M. Kennedy (D) I Paul E. Tsongas (D) GOVERNOR Edward J. King (Dl 

7 - Edward J. Markey ID1 I CONGRESSMEN (DIST.1 

1 - Silvio 0. Conte (R) 
GEOTHERMAL ACTIVITIES 

2 - Edward P. Boland (Dl 
3 - Joseph D. Early LD) 

8 - Thomas P. O'Neill, Jr. ID) 

9 - John J. Moakley (Dl CURRENT USES 

4 - Barney Frank (Dl 
5 - James Shannon (D) 
6 7 Nicholas Mavroules (D) 

10 - Margaret M. Heckler ( R l  



$ 
I 

State Geothermal Fact Sheet 

MASSACHUSETTS 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 
Population: 5,689,170 Area: 7 ,826  sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area: sq. mi. 

Density: 7 2 7  per sq. mi. 

Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
OIL 

(million 
bbl) 

GROSS 186 
Residential 30 
Comer i cal 42 
Industrial 7 

(C-7) 
LPG GAS 

(million (trillion 
gal. ) cu.ft.) 

9 6  1 5 8  
45 9 0  

5 3 8  
46 2 8  

COAL ELECTRICITY 

tons) (billion kWh) 
(million PURCHASED 

0 . 4 1  3 0  
0 . 0 1  11 

11 0.01 
0.10 8 

Trillion Btu 

GROSS 1 0 8 1 . 2  9 . 2  1 6 2 . 8  10 .0  1 0 1 . 0  

Commercial 255.6 0.5 3 9 . 0  0.2 3 7 . 4  Residential 174 .9  4.3 9 3 . 1  0.3 37 .6  

4.4 2 8 . 6  2.7 2 5 . 9  Industrial 4 2 . 1  

Percentages 86 1 1 2  1 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6)  

TY Pe Number U n i t s  

Coal  mines 0 
N a t u r a l  g a s  ( l i q . )  0 
N a t u r a l  g a s  w e l l s  0 
Crude o i l  w e l l s  0 

T r i l l i o n  
Btu 

0 thousand t o n s  0 
0 thousand b b l  0 
0 m i l l i o n  cu.  f t .  0 
0 thousand b b l  0 

I V  . GEOLOGY 

Massachuse t t s  i s  l a r g e l y  u n d e r l a i n  by l o w  g r a d e  t o  h i g h  
g r a d e  metamorphic r o c k s  and igneous  i n t r u s i o n s .  These r o c k s  are 
o f  Precambrian and Paleozoic age  and were deformed or emplaced 
d u r i n g  t h e  P a l e o z o i c  o r o g e n i e s .  The w e s t e r n  p a r t  o f  t h e  s ta te  
c o i n c i d e s  w i t h  t h e  Champlain V a l l e y ,  which i s  u n d e r l a i n  by a deep ,  
complexly f a u l t e d  sequence of sed imentary  r o c k s .  W a r m  s p r i n g s  
o c c u r  i n  t h i s  area and are f a u l t  c o n t r o l l e d .  The C o n n e c t i c u t  
V a l l e y  Triassic Bas in  e x t e n d s  through t h e  c e n t r a l  p a r t  of  t h e  
s ta te  and i t s  t h i c k n e s s  exceeds  1 0 , 0 0 0  f t .  T h i s  b a s i n  i s  bounded 
by deep-sea ted  f a u l t  zones.  Both of  t h e s e  areas are a t t r a c t i v e  
f o r  h a r b o r i n g  geothermal  energy  because  t h e y  c o n s i s t  o f  t h i c k  
sed imen ta ry  sequences  t h a t  a c t  as i n s u l a t i n g  b l a n k e t s  and are 
a s s o c i a t e d  w i t h  s i g n i f i c a n t  f a u l t i n g .  L i t t l e  i s  known a b o u t  w a t e r  
a v a i l a b i l i t y  a t  dep th ;  however, many of  t h e  sed imen ta ry  u n i t s  are 
h i g h l y  i n d u r a t e d  making f r a c t u r i n g  and f a u l t i n g  i m p o r t a n t  f o r  t h e  
c i r c u l a t i o n  of  water. 

V. RESOURCE DATA 

Few s u b s u r f a c e  t empera tu re  data are a v a i l a b l e  f o r  Massa- 
c h u s e t t s .  

V I .  GEOTHERMAL ACTIVITY 

J o i n t  p r o p o s a l  w i t h  NYERDA - e v a l u a t i o n  o f  geo the rma l  
p o t e n t i a l  o f  Champlain V a l l e y .  

V I I .  LEGAL ACTIVITIES 

To be de termined  . 
V I I I .  CONTACTS 

1. Department of N a t u r a l  Resources ,  Richard  Kenda l l ,  Com- 
m i s s i o n e r ,  (617) 727-3163. 
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2. 

3 .  

4 .  

5.  

6 .  

D i v i s i o n  o f  Water Resources, Char les  Kennedy, Director,  
(617)  727-3267. 

Department  of Envi ronmenta l  P r o t e c t i o n ,  Execut ive O f f i c e  
of Envi ronmenta l  A f f a i r s ,  C h a r l e s  H. W .  Foster ,  Secre- 
t a r y ,  ( 6 1 7 )  727-7700. 

O f f i c e  o f  Energy P o l i c y ,  Joseph  F i t z p a t r i c k ,  Director ,  
(617)  727-4832. 

O f f i c e  of S t a t e  P l a n n i n g  and Management, Lucy Flynn,  
R e g i o n a l  C o o r d i n a t o r ,  (617)  727-4732. 

Geological Survey ,  M r .  J o seph  A. S i n n o t t ,  S t a t e  Geolo- 
g i s t ,  (617)  727-4508. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 

COMMON REFERENCES 

( C - l ) ,  ( C - 4 ) ,  ( C - 6 ) ,  (C-71, and (C-10) 
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MICHIGAN 
(December 1980) 

TYPE 

C o a l  Mines 

N a t u r a l  Gas ( l i q . )  

N a t u r a l  G a s  W e l l s  

ENERQY RESOURCES - 1973 
ANNUAL PRODUCnON 

NUMBER STATUS 1012 BtU 

0 0 thousand t o n s  0 

- 1 , 0 6 3  thousand b b l  4.3 

1.145 44.579 m i l l i o n  c u .  ft. 48.7 

Crude  O i l  Wells 3.733 14 ,614  thousand b b l  8 4 . 8  

SECTOR OIL LPG GAS COAL 
I I 1 I I 

GROSS I 975 .1  I 2 8 . 6  I 915 .9  I 776.4 I 213.7 

ELECT. 
PURCH. 

RESIDENTIAL 

COUMERCULL 

INDUSTRIAL 

PERCENT 

MICHIGAN 
GEOTHERMAL DATA SUMMARY SHEET 

l c f .  S a t e  Geothermal  F a c t  S h e e t ,  Michigan)  

108 .3  22.2 345.6 5 . 3  71.0 

74.7 2 .5  187.0 2.9 50.4 

48.0 3.9 323.3 110.7 92.3 

36 1 34 29 

TOTAL POPULATION: 8,875,083 TOTAL AREA: 56,817 SQ. M I .  

POPULRTION DENSITY: 156 PERSONS/SP. M I .  

CU8RENT USES 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

GEOTHERMAL OVERVIEW 

A deep sedimentary basin may h w e  potential as a hydro- 
thermal resource. 

sone 

DOE/DGE - Gruy F e d e r a l  S tudy  - Resource  
Assessment .  

None 

Hot Spring 

Estimated Projected Depth Temperature 10 Baremmt/ 

IBA Interim Bsu'n Aquifers 

CPA Costal Plain Aquilsn 

IMC Igneous andtor MRamorphic Complex 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: Ralph A. MacMullan, D i r e c t o r  (5171 373-1220 

DIVISION OF WATER RIGHTS: I 
I DEPARTMENT OF ENVIRONMENTAL PROTECTION: Envi ronmenta l  P r o t e c t i o n  Branch. Dept .  O f  

N a t u r a l  R e s o u r c e s ,  Ralph  W. Purdy ,  Deputy 
D i r e c t o r  (5171 373-2682 

_____ 

OFFICE OF ENERGY POLICY: Depar tment  D i r e c t o r  (517)  of C o m e r c e ,  373-8290 R i c h a r d  Helmbrecht ,  

PLANNING BUREAU: P l a n n i n g  and P o l i c y  A n a l y s i s  Div. ,  Bureau  
of Budget ,  Thomas c l a y ,  D i r e c t o r  
(5171 373-7560 

GEOLffiICRL SURVEY: A r t h u r  E. S l a u g h t e r ,  S t a t e  G e o l o g i s t  
(517)  373-1256 

LEGISLATIVE CONTACTS 

Donald W. R i e g l e .  Jr. (Dl 

C a r l  L e v i n  ( D )  
GOVERNOR W i l l i a m  G. n i l l i k e n  ( R )  

CONGRESSMEN (DIST.) 

1 - J o h n  Conyers ,  Jr. (D) 11 - R o b e r t  W. Davis  ( R )  

12 - David E. B o n i o r  (Dl 2 - C a r l  D. P u r s e 1 1  ( R l  

1 3  - George C r o k e t t ,  Jr.  (Dl 3 - Howard Wolpe ( D )  

4 - David A. Stockman ( R )  1 4  - Dennis  M. Hertel ( D )  

5 - Harold  S .  Sawyer (R) 1 5  - W i l l i a m  D. Ford  (Dl 

1 6  - J o h n  D .  D i n g e l l  ( D )  6 - J i m  Dunn (R) 

1 7  - w i l l i a m  M .  Brodhead (D) 7 - Dale E. K i l d e e  (D) 

18  - James J. B l a n c h a r d  ( D )  8 - Bob T r a x l e r  ( D )  

9 - Guy A. VanderJagt  ( R l  1 9  - W i l l i a m  S. Broomfie ld  ( R )  

1 0  - Donald J o s e p h  A l b o s t a  ( D )  I LEGAL ACTIVITIES I None I 



State Geothermal Fact Sheet 

MICHIGAN 

I. DEMOGRAPHIC INFORMATION ( 1 9 7 0 )  (C-4) 

TOTAL STATE 

Population: 8 ,875 ,083  Area: 5 6 , 8 1 7  sq. mi. Density: 1 5 6  per sq. mi. 

GEOTHERMAL RESOURCE AREA 
Population: 

11. ENERGY CONSUMPTION* ( 1 9 7 5 )  

O I L  
(million 
bbl) 

GRO'SS 1 7 7  
Residential 1 9  
Commerical 13 
Industrial 8 

3 
H 
I 
P 

Area: sq. mi. 

(C-7 1 
LPG GAS 

(million (trillion 
cu. f t. ) 

3 0 0  8 8 7  
2 3 2  3 3 5  

26  1 8 2  
40 3 1 3  

gal. 1 

Density: 

COAL 
(million 
tons) 

3 1  
0 . 2  
0 . 1  
4 

Trillion Btu 

GROSS 9 7 5 . 1  28 .6  9 1 5 . 9  7 7 6 . 4  2 1 3 . 7  
Residential 1 0 8 . 3  2 2 . 2  345 .6  5.3 7 1 . 0  
Commercial 74.7 2.5 1 8 7 . 8  2.9 50 .4  
Industrial 48.0 3.9 3 2 3 . 3  1 1 0 . 7  9 2 . 3  

Percentages 36 1 34 29 

per sq. mi. 

ELECTRICITY 
PURCHASED 

(billion kWh) 
6 3  
2 1  
1 5  
2 7  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other petroleum products,not used as fuels. 
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111. STATE FUEL PRODUCTION I (1973) - _  (C-6)  

TY Pe Number UniOs 
T r i l l i o n  

Btu 

Coal  mines 0 0 
N a t u r a l  g a s  ( l i q . )  - 4.3 
N a t u r a l  g a s  w e l l s  1,145 48.7 
Crude o i l  w e l l s  3,733 84 .8  

I V  . GEOLOGY 

The geology of Michigan i s  dominated by a l a r g e  c e n t r a l  
b a s i n ,  which i n  l a r g e  p a r t  u n d e r l i e s  t h e  Lower P e n i n s u l a .  The 
d e p t h  of  t h i s  sed imentary  b a s i n  exceeds 1 2 , 0 0 0  f t .  and c o n t a i n s  
Cambrian t o  Triassic  rocks o v e r l y i n g  t h e  Precambrian basement.  
Lower t o  Upper Precambrian rocks  are exposed on p a r t  of t h e  Upper 
P e n i n s u l a  as  p a r t  of  t h e  Wisconsin Arch. Sedimentary sequences 
d i p  o f f  t h e  basement h igh  t o  t h e  soukheas t  i n t o  t h e  Michigan Basin 
and t o  t h e  no r thwes t  i n t o  t h e  Lake S u p e r i o r  Sync l ine .  

A t h i c k  sequence of g l a c i a l  d r i f t  ( P l e i s t o c e n e  i n  a g e ) ,  
o v e r  s e v e r a l  hundred f e e t  deep,  o v e r l i e s  t h e  o l d e r  r o c k s  through- 
o u t  m o s t  of  t h e  State .  Most of Mich igan ' s  ground w a t e r  supply  i s  
o b t a i n e d  from t h e s e  sed iments .  Water from deeper  h o r i z o n s  becomes 
i n c r e a s i n g l y  more s a l i n e  because  of t h e  p re sence  of e v a p o r i t e  beds .  

A t h i c k  b a s a l  s ands tone  sequence t h a t  c o n t a i n s  t h e  M t .  
Simon Formation r e p r e s e n t s  a f a i r  aqui fe r -  a long  t h e  b o r d e r s  t o  
t h e  Michigan B a s i n ,  b u t  i s  b e l i e v e d  t o  become t i g h t e r  and less 
permeable  a t  g r e a t e r  dep ths .  

V. RESOURCE DATA 

Thermal g r a d i e n t  d a t a  i n d i c a t e  v a l u e s  i n  excess of l . S ° F /  
1 0 0  f t .  The deepe r  p a r t s  of  t h e  Bas in  do n o t  cor respond w i t h  
l a r g e  demographic centers; however, Grand Rapids  and Lans ing  
c o i n c i d e  w i t h  basement c o n t o u r s  of 7000 t o  8000 f t .  The 2.0°F/ 
1 0 0  f t .  g r a d i e n t  nea r  Grand Rapids may produce w a t e r  n e a r  200OF.  

V I .  GEOTHERMAL ACTIVITY 

See Gruy Repor t  ( C - 1 6 ) .  

V I I .  LEGAL A C T I V I T I E S  

T o  b e  de te rmined .  

MI-2 

. .  
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V I I I .  CONTACTS 

1. Department  of  N a t u r a l  Resources ,  Ralph A. MacMullan, 
D i r e c t o r ,  (517)  373-1220. 

2 .  Department  of  N a t u r a l  Resources ,  Envi ronmenta l  Protec- 
t i o n  Branch, Ralph W. Purdy,  Deputy Director, ( 5 1 7 )  
373-2682. 

3. Department  of Commerce, O f f i c e  of  Energy P o l i c y ,  
R icha rd  Helmbrecht ,  D i r e c t o r ,  (517)  373-8290. 

4 .  Bureau o f  Budget ,  P l a n n i n g  and P o l i c y  A n a l y s i s  Div. ,  
Thomas Clay ,  D i r e c t o r ,  (517)  373-7560. 

5. G e o l o g i c a l  Survey,  A r t h u r  E .  S l a u g h t e r ,  S ta te  G e o l o g i s t ,  
(517)  373-1256. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  (C-7) ,  and ( C - 1 6 ) .  
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N a t u r a l  G a s  W e l l s  

ENERQV RESOURCES - 1973 
ANNUAL PRODUCTION 

0 0 m i l l i o n  CU. f t .  0 

I TYPE I NUMBER I STATUS I 10"  B t u  I 

C r u d e  O i l  Wells 

I C o a l  M i n e s  l o 1  0 thousand 'xms I 0 I 

0 0 thousand bbl 0 

I N a t u r a l  G a s  ( 1 i q . 1  I - I 0 thousand bb l  I 0 I 

RECENT OR CURRENT 
S T U D I E S  

PROPOSED S T U D I E S  

MINNESOTA 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S ta te  G e o t h e r m a l  Fact Sheet ,  M i n n e s o t a )  

N o n e  

N o n e  

TOTAL POPULATION: 3 , 8 0 4 , 9 7 1  TOTAL AREA: 7 9 , 2 8 9  SQ. M I .  

POPULATION DENSITY:  4 8  PERSONSISQ. M I .  

GEOTHERMAL OVERVIEW 

ENERGY USE - lS76 110" BTUl 

ELECT.  

GROSS 

R E S I D E N T I A L  1 1 0 . 6  

7 1 . 3  1 7 . 5  

136.1 
I I I I I I 

PERCENT I 4 3  I 3  I 33 I 2 0  I 

GEOTHERMAL ACTIVITIES 

CURRENT U S E S  N o n e  

There i s  a very thin c w e r  of sedimentary rock w e r  the 
crystall ine basement complex. Only low geothermal 
gradients are known t o  exist. 

IBA Interior B a r r  Aquifers 

CPA Coastal Plait! A q u i f m  

IMC Igneous sndlor M m m o r p h i c  Complex 

0 Hotspr ing  

6 Estimated Depth t o  Basement/ 
Projected T e m p r a t u s  I 

I 
PRIMARY CONTACYS 

I DEPARTMENT OF NATURAL RESOURCES: I I 
D I V I S I O N  O F  WATER R I G H T S :  

DEPARTMENT OF ENVIRONMENTAL PROTECTION: S t a t e  P l a n n i n g  A g e n c y ,  Joseph S i z e r ,  
Director! E n v i r .  P l a n n i n g  ( 6 1 2 1  2 9 6 - 3 9 8 5  

O F F I C E  OF ENERGY P O L I C Y :  I 
PLANNING BUREAU: S t a t e  P l a n n i n g  A g e n c y ,  R o g e r  W i l l i a m s ,  

M a n a g e r  ( 6 1 2 )  2 9 6 - 2 6 3 3  

GEOLOGICAL SURVEY: D r .   matt^ S. Waton, D i r e c t o r  1 6 1 2 1  3 7 3 - 3 3 7 2  

I 
LEGISLATIVE CONTACTS 

D a v i d  O u r e n b e r g e r  i R )  
R u d y  B o s c h w i t z  (R) , GOVERNOR A l b e r t  H. Q u i e  i R )  

I CONGRESSMEN ( D I S T . )  

1 - A r l e n  E r d a h l  ( R )  

2 - T h o m a s  M. H a g e d o r n  ( R )  

3 - B i l l  F r e n z e l  (Rl 

4 - B r u c e  F. V e n t 0  (D) 

5 - M a r t i n  Sabo ID)  

6 - V i n  Weber I R )  

7 - A r l a n  Stangeland (R) 

8 - J a m e s  L .  O b e r s t a r  (D) I 
I LEGAZ A C T I V I T I E S  I T o  be d e t e r m i n e d .  I 

MINNESOTA (December 1980) 



I. 

11. 
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I 
P 

State Geothermal Fact Sheet 

MINNESOTA 

DEMOGRAPHIC INFORMATION (1970) ((2-4) 

TOTAL STATE 
Population: 3 ,804 ,971  Area: 7 9 , 2 8 9  sq. mi. Density: 48 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area: sq. mi. Density : per sq. mi. 

ENERGY CONSUMPTION* (1975) (C-7) 
O I L  LPG GAS 

(million (million (trillion 
bbl) gal. 1 cu. f t. ) 

GROSS 83 3 8 6  3 3 8  
Residential 11 2 6 9  1 1 4  
Commerical 5 29 90 
Industrial 8 86  1 0 7  

Trillion Btu 

GROSS 4 6 5 . 7  35 .5  318 .0  
Residential 65.3  25 .7  1 1 0 . 6  
Commercial 31.0  2 . 9  7 1 . 3  
Industrial 46.7  8.2 1 3 6 . 1  

Percentages 43 3 3 3  

COAL 
(million 
tons) 
11 

0 . 1  
0 .06  

2 0 9 . 0  
2 . 3  
1 . 2  

2 4 . 8  

20  

ELECTRICITY 
PURCHASED 

(billion kWh) 

26 
1 0  

5 
11 

8 9 . 3  
3 4 . 2  
1 7 . 5  
3 7 . 6  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCT”I0N (.1973) (C-6)  

TY Pe Number U n i t s  

Coal  mines 0 0 thousand t o n s  
N a t u r a l  g a s  ( l i q . )  - 0 thousand b b l  
N a t u r a l  g a s  w e l l s  0 0 m i l l i o n  cu .  f t .  
Crude o i l  w e l l s  0 .  0 thousand b b l  

I V  . GEOLOGY 

T o  b e  s u p p l i e d .  

V. RESOURCE DATA 

To b e  s u p p l i e d .  

VI. GEOTHERMAL ACTIVITY 

APL t r i p  r e p o r t  (1). 

V I I .  LEGAL A C T I V I T I E S  

None 

V I I I .  CONTACTS 

T r i l l i o n  
B t u  

1. Department of Envi ronmenta l  P r o t e c t i o n ,  State  P lann ing  
Agency, J o s e p h  S i z e r ,  D i r e c t o r  Envi ronmenta l  P l a n n i n g ,  
( 6 1 2 )  296-3985. 

2 .  S t a t e  P l a n n i n g  Agency, Roger W i l l i a m s ,  Manager, ( 6 1 2 )  
296-2633. 

3. Geological Survey,  D r .  M a t t  S .  Waton, D i r e c t o r ,  ( 6 1 2 )  
373-3372. 

I REFERENCES AND L I S T  OF SIGNIFICANT REPORTS 

(1) “ V i s i t  t o  t h e  S t a t e  of  Minnesota ,  5 October 1 9 7 6 , ”  
APL/JHU QM-76-133, 1 5  O c t  1976 (see l i s t  of r e p o r t s  i n  
t h i s  r e p o r t ) .  

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  and (C-7). 

MN- 2 
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NAME 

TYPE 

GEOTHERMAL RESOURCE DATA 

11) 12) 

Mississippi Salt Dome Basin Black Warrior Basin 

Unknown Unknown b variable 

- -. 

SECTOR 

ORgSS 

P~BIDENTIAI; 

I DEPTH 1 10,000 to 25,000+ ft. I 5,000 to 15,000 ft. I 

. 
ELECT. 

OIL LPG GAS COAL PURCH. 

297.1 30.0 243.6 37.3 65.5  

8 .  8 18.  o " 30.5 0.0 26.9 

180'  to 212'F WATER TEMP. 180' to over 350'F 

1.60 x cu. ft. 

600 x 1015 Btu 

COMMERCIAL 

INRUSTRIAL 

FGC& 

/ 

ENERGV RESOURCES - 1973 
ANNUAL PRODUCTION 

NUMBER STATUS 1012 BtU 

Cpal Mines 0 thouaand tons 

yetural Gas (liq.) 571 thousand bbl 

Natural Gas Wells 250 99,706 million cu. ft. 109 

Crude Oil Wells 2,901 56,102 thousand bbl 315.4 

16.4 2.0 24.7 0.0 16.3 

23.5 9 . 3  116.4 0.6 22.3 

49 5 40 6 

ENERQY USE - 1976 (lO'n BTUI 

I 

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

PROPOSES STUDIES 

None 

Mississipp~ Geological Survey: "Final Report - 
An Investigatxon of Potential Geothermal Energy 
Sources zn Mississippi," with attached maps. 

None 

GEOTHERMAL ACTIVITIES 

I LEGAL ACTIVITIES 1 None I 

b 

, 

MISSISSIPPI 
GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet, Mississippi) 

TOTAL POPULATION: 2,216,912 TOTAL AREA: 47,296 SQ. MI. 
POPULATION DENSITY: 47 PERSONS/SQ. MI. 

GEOTHERMAL OVERVIEW 

The Coastal Plain area of the state contains a thick se- 
quence of carbonates and unconsolidated sands and may 
represent a hydrothermal resource. There is some evi- 
dence of geopressured fairways i n  the southern portion 
of the state. Shallow formations such as the Tuscaloosa 
Formation represent mcderate temperature, shallow, hy- 
drothermal resources. State Geologic Survey has mapped 
depth of isotemperature contours i n  southern portion of 
state. 

Area Covered by APLIJHU 
Scenario or Market Survey 

e HotSpring 

+ Estimated Depth to Basement/ 

IBA Interior Barin Aquifers 

CPA Coastal Plain Aquifers 

IMC Igneous and/or Metamorphic Complex 

Proiected Temperature 

c 

1s.oc 

MISSISSIPPI 
(December 1980) 

-LI-LT County L'ner 
Sdparation of Geologic Formations 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: 

DIVISION OF WATER RIGHTS: Board Of Water Commissioners, Jack W. Pepper, 
Water Engineer 1601) 354-7236 

Air add Water Pollution Control Commission, 
Glen Wood, Jr., Acting Executive Secretary 
1601) 1354-6783 

I 
DEPARTMENT OF ENVIRONMENTAL PROTECTION: 

OFFICE OF ENERGY POLICY: ~ u e l  and Energy Management commission, 
George' (6011 354-7406 A .  Cochran, State Fuel Coordinator 

PLANNING BUREAU: Federal-State Programs, Office of the 
Goverdor, William M. Headrick, Coordinator 
16011 1354-7570 

GEOLOGICAL SURVEY: Missiisippi Geological Economic and 
Topogiaphical Survey, William H. Moore, 
Direc+r and State Geologist 1601) 354-6228 

Missidsippi Research and Development Center, 
J. R .  'Peterson, Associate Director 
1601) 1982-6454 

I 
LEGISLATIVE CONTACTS 

I SENATORS John C. Stennis ID) 
Thad Cochran GOVERNOR William F. Winter ID) I 

I CONGRESSMEN (DIST. 1 

1 - Jamie L. Whitten ID) 
2 - David R. BoWen (Dl 

3 - Gillespie V. Montgomery ID1 
4 - Jon Hinson I R )  

5 - Trent Lott I R )  



S t a t e  Geothermal F a c t  S h e e t  

MISSISSIPPI  

I. DEMOGRAPHIC INFORMATION (1970)  ((2-4) 

TOTAL STATE 

Popu la t ion :  2,216,912 A r e a :  47 ,296  sq. m i .  Dens i ty :  47 p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

Popu la t ion :  2,216,912 A r e a :  4 7 , 2 9 6  sq. m i .  Dens i ty :  47 p e r  sq. m i .  

11. ENERGY CONSUMPTION* (1975)  
O I L  

( m i l l i o n  
bbl) 

GROSS 53 
R e s i d e n t i a l  2 
Comer i ca 1 
I n d u s t r i a l  4 

z 
VI 
I 
P 

3 

(C-7 1 
LPG GAS COAL ELECTRICITY 

g a l .  1 c u . f t . )  t o n s )  ( b i l l i o n  kWh) 
( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  PURCHASED 

3 1 4  2 3 6  2 1 9  

2 1  24  0 5 
9 7  1 1 3  0 .02  7 

1 8 8  3 0  0 8 

T r i l l i o n  B t u  

2 9 7 . 1  30 .0  243.6  37 .3  65 .5  
8.8 18 .0  30 .5  0 .0  26 .9  

1 6 . 4  2 .0  24 .7  0 . 0  1 6 . 3  
23 .5  9 . 3  1 1 6 . 4  0.6 2 2 . 3  

GROSS 
R e s i d e n t i a l  
Commercial 
I n d u s t r i a l  

P e r c e n t a g e s  49 5 40  6 

*Excluding n u c l e a r  and hydro e l e c t r i c i t y ,  coking  c o a l  and pe t ro leum coke,  and o t h e r  
pe t ro l eum p r o d u c t s  n o t  used as f u e l s .  
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111. STATE FUEL PRODUCTION '(r973') (C-'6) 

Number U n i t s  
T r i l l i o n  

Btu 

Coal mines 0 0 thous'and t o n s  0 
N a t u r a l  g a s  ( l i q  ) - 573. thousand b b l  2.3 
N a t u r a l  g a s  w e l l s  250 99,70t6 m i l l i o n  cu.  f t .  1 0  9 
Crude o i l  w e l l s  2 , 9 0 1  56,102 thousand b b l  325.4 

I V  . GEOLOGY (1) 

M i s s i s s i p p i  may b e  d i v i d e d  i n t o  two Eesource areas. The 
n o r t h e r n  p o r t i o n  of t h e  s t a t e  is  p a r t  of t h e  Black Warr ior  Basin 
t h a t  a l so  e x t e n d s  i n t o  Alabama. Sed'iment t h i c k n e s s e s  va ry  from 
6 , 0 0 0  t o  15,000 f t . ,  ave rag ing  1 0 , 0 0 0  f t .  ove r  much of t h i s  a r e a .  
Geothermal  g r a d i e n t s  r ange  from near-normal  t o  well-above-normal 
(1.7'F/100 f t .  g r e a t e r )  i n  n o r t h e r n  M l s s i s s i p p i .  Temperatures  
a t  t h e  .bottom of t h e  sed imentary  p i l e  shou ld  be from 150 t o  210°F 
w i t h  loca l  h o t  s p o t s  of  up t o  250'F. Provided t h a t  deep fo rma t ions  
have s u f f i c i e n t  p o r o s i t i e s  and p e r m e a b i l i t i e s ,  s i g n i f i c a n t  geo the r -  
m a l  r e s o u r c e s  may e x i s t  i n  t h e  o l d  sed iments  of t h e  Black Warrior 
Basin.  

I n  t h e  second r e s o u r c e  area, it appea r s  t h a t  a s i z e a b l e  
abnormally p r e s s u r e d  geothermal  r e s o u r c e  may be  found i n  t h e  
M i s s i s s i p p i  S a l t  D o m e  Bas in ,  which l i e s  i n  t h e  s o u t h  c e n t r a l  p a r t  
of t h e  s ta te .  I n  a d d i t i o n  t o  p o t e n t i a l  geopressured-geothermal  
r e s o u r c e s ,  t h e  S a l t  D o m e  Basin c o n t a i n s  numerous s a l t  domes. 
Some t h i n k  t h a t  t h e  i n t e r i o r s  of t h e  s a l t  p i l l a r s  should  show h i g h  
t empera tu res  because  of  t h e  h i g h  the rma l  c o n  c t i v i t y  of s a l t  and 
t h e  c o n t a c t  of some p i l l a r s  w i t h  t h e  deep h o t  s a l t  beds .  Another  
p o t e n t i a l  ene rgy  s o u r c e  i n  t h e  S a l t  D o m e  Bas in  is t h e  h e a t  from 
igneous  i n t r u s i o n s ,  one of t h e  l a r g e s t  b e i n g  t h e  Jackson  D o m e  
under  Jackson ,  M i s s i s s i p p i .  These b u r i e d  p l u t o n s  may s t i l l  be  a t  
e l e v a t e d  t empera tu res  and t h e  h e a t  may be  t r apped  by t h e  o v e r l a y i n g  
sed imentary  d e p o s i t s .  The t h i c k  sed iments  i n  M i s s i s s i p p i  ex tend  
t o  d e p t h s  i n  e x c e s s  of  25,000 f t .  The p o r o s i t y  i s  expec ted  t o  be  
h i g h  enough t o  y i e l d  s u f f i c i e n t  water a t  g r e a t  d e p t h s  t o  be s u i t -  
a b l e  r e s o u r c e s .  Geothermal g r a d i e n t s  f l u c t u a t e  l o c a l l y  b u t  appea r  
t o  be about  normal w i t h  somewhat h i g h e r  va es i n  l o c a l i z e d  a r e a s  
of c e n t r a l  M i s s i s s i p p i .  Temperatures  i n  ,exces,s .of ,210'F shou ld  be  
expe r i enced  a t  d e p t h s  of 1 0 , 0 0 0  f t .  o r  more i n  any l o c a t i o n  ex- 
h i b i t i n g  near-normal  o r  h i g h e r  geothermaL g r a d i e n t s .  
.c 

1. 

.MS-2 
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0 
V. RESOURCE DATA 

1. BLACK WARRIOR BASIN 

Type aquifer: unknown & variable Area: 19,400 sq. mi. 
Depth: 5,000 to 15,000 ft. Avg. thickness: 
Porosity: unknown Transmissivity: 
Water temperature: 180 to 212'F (up to 250'F locally) 
Recharge rate: 
Estimate of water stored in aquifer: 1.60 x cu ft. - 

-F Estimate of energy content of water: about 600 x 1015 Btu 

2. MISSISSIPPI SALT DOME BASIN 

Type aquifer: unknown Area: 27,917 sq. mi. 
Depth: 10,000 to 25,000' ft. Avg. thickness: 
Porosity: unknown Transmissivity: 
Water temperature: 180°F to in excess of 350'F 
Recharge rate: 
Estimate of water stored in aquifer: 
Estimate of energy content of water: 7,900 x Btu 

'Above 120°F, referenced to 90OF; 10% porosity assumed, about 

1.06 x lo1' cu. ft. 
i. 

4.5 times this amount in rock. 

VI. GEOTHERMAL ACTIVITY 

Recent studies: Mississippi Geological Survey: "Final Re- 
port - An Investigation of Potential Geother- 
mal Energy Sources in Mississippi," with at- 
tached maps. 

VII. LEGAL ACTIVITIES 

None 

VIII. CONTACTS 

1. Mississippi Geological, Economic, and Topographical 
Survey, 2525 N. West St., P. 0. Drawer 4915, Jackson, 
MS 39216, William H. Moore, Director & State Geologist, 
(601) 354-6228. 

MS-3 
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LAUREL. MARYLAND 

2 .  F u e l  and1 Energ.y Manag,ement Commission, 1307 Woolfolk 
S t a t e  O f f i c e  Bldg. ,  J ackson ,  MS 39205, George A. 
Cochran,  State F u e l  C o o r d i n a t o r ,  (601) 354-7406. 

3. M i s s i s s i p p i  Research  & Development C e n t e r ,  J ackson ,  
M S  39205, J.  R. P e t e r s o n ,  Assochte  D i z e c t o r ,  ( 6 0 1 )  
982-6454. 

4 .  Board o f  Water Commissioners,. J a c k  W. Pepper ,  Water 
Eng inee r ,  (601)  354-7236. 

5 .  A i r  and Water P o l l u t i o n  C o n t r o l  Commission, Glen Wood, 
Jr . ,  Ac t ing  E x e c u t i v e  S e c r e k a r y ,  ( 6 0 1 )  354-6783. 

6.  Federal-State Programs, Ofifice of t h e  Governor ,  W i l l i a m  
M. Headr ick ,  C o o r d i n a t o r ,  ( 6 0 1 )  354-7570. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) W. J .  To th  and F. C.  Paddison ,  "P re -Scena r io  V i s i t  t o  
M i s s i s s i p p i ,  'I APL/JHU QM-77-159 , 1 2  D e c  1977. 

( 2 )  S.  S.  Papadopulos ,  R. H.  Wallace, Jr . ,  J. B. Wesselman, 
and R.  E .  T a y l o r ,  "Assessment of  Onshore Geopressured-  
Geothermal  Resources  i n  t h e  Nor the rn  Gulf of  Mexico 
B a s i n , "  Assessment of  Geothermal Resources  of t h e  
Un i t ed  States ,  U S G S  C i r c u l a r  726, 1975. 

( 3 )  E x e c u t i v e  Refe rence  Map N o .  305 ,"  Geomap Company 1977. 

( 4 )  W. J .  Toth  and F. C .  Paddison ,  "Meeting w i t h  D r .  Ray 
Wallace, USGS/WR,"  APL/JHU QM-78-010, 25 J a n  1978. 

( 5 )  J. R. P e t e r s o n ,  Computer P r i n t o u t  of I n d u s t r i e s  i n  
M i s s i s s i p p i ,  1 D e c  1 9 7 7 .  

COMMON REFERENCES 

(c-1) , (c-2) , ( ~ - 3 ) ~  ( C - 4 )  , (C-5) , (C-6) , and (C-7 )  

MS-4 
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C o a l  M i n e s  

N a t u r a l  G a s  ( l i q . )  

N a t u r a l  Gas Wells 

C r u d e  O i l  Wells 

ENERQY RESOURCES - 1873 
ANNUAL PRODUCTION 

10 4 , 6 5 7  t h o u s a n d  'ions 1 0 1 . 5  

0 t h o u s a n d  bbl 0 

2 33  m i l l i o n  CU. f t .  0.0  

1 3 5  60 t h o u s a n d  bbl 0.3 

I TYPE I NUMBER 1 STATUS I 10" B t u  I 

PERCENT 

MISSOURI 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  F a c t  S h a e t ,  M i s s o u r i )  

36 4 29 3 2  

TOTAL POPULATION: 4 , 6 7 6 , 5 0 1  TOTAL  EA: 6 8 , 9 9 5  SQ. M I .  
POPULATION DENSITY: 6 8  PEFSONS/SQ. M I .  

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

None 

DOE/DGE Repof t :  
E a s t e r n  U.S. 

None 

" G e o t h e r m a l  R e s o u r c e s  of the 

GEOTHERMAL OVERVIEW 

Relatively shallow sedimentary c w e r  and low gradients 
reduce the likelihood of exploitable resources i n  Missouri. 

ENERQV USE - 1876 (10'. BTU) 

GROSS 

1 6 0 . 1  44 .7  

9 3 . 6  
I I I I I 

INDUSTRIAL I 31.8  I 6.6 I 1 0 0 . 4  I 3 9 . 1  1 37.8  

I LEGAL ACTIVITIES I N o n e  k n w n  I 

0 Hotspring 

e 15w'/70°F 

ISA 

IBA Interior Basin Ar 

+ Estimated Depth to Basement/ CPA Coastal Plain Ac 

IMC lgne~us andlor L 
Projected Temperature 

PRIMARY CON' 

DEPARTMENT OF NATURAL RESOURCES: Jme 

DIVISION OF WATER RIGHTS: 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: D i v i  
(314  

OFFICE OF ENERGY POLICY: Miss< 
p r o g  

PLANNING BUREAU: D i v i ,  I 
GEOLOGICAL SURVEY: D r .  1 

Geoli 

LEGISLATIVE cor 

BENATORS Thomas F. E a g l e t o n  (Dl 

J o h n  C. D a n f o r t h  ( R )  

CONGRESSMEN IDIST. I 

1 - W i l l i a m  L. C l a y  ID) 

2 - R o b e r t  A. Young ID1 

3 - R i c h a r d  A. G e p h a r d t  ( D l  

4 - I k e  S k e l t o n  I D 1  

5 - R i c h a r d  B o l l i n g  (0) 

6 - E. Thomas Coleman I R )  

7 - Gene T a y l o r  I R I  

8 - W e n d e l l  B a i l e y  ( R )  

9 - Harold L. Volkmer  ( D )  

10 - B i l l  Emerson  ( R )  I 

I 

iarphic Complex 

TS 

W i l s o n ,  Director ( 3 1 4 )  751-4000 

1 of S t a t e  P l a n n i n g  a n d  A n a l y s i s  
81-4834 

E n e r g y  Agency,  Weston  F i s h e r ,  
D i r e c t o r  ( 3 1 4 )  751-4000 

I 1 o f  S t a t e  P l a n n i n g  a n d  A n a l y s i s  

ce B. HOWB, D i r e c t o r  a n d  S t a t e  
it ( 3 1 4 )  364-1752 

:TS 

I GOVERNOR C h r i s t o p h e r  5. Bond I R )  

I 

MISSOURI 
(December 1980) 



State Geothermal Fact Sheet 

MISSOURI 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 4 , 6 7 6 , 5 0 1  Area: 68 ,995  sq. mi. Density: 6 8  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

sq. mi. Density : per sq. mi. Population: Area : 

11. ENERGY CONSUMPTION* (1975) (C-7) 

GROSS x 
0 
I 
P Residential 

Comer i ca 1 
Industrial 

GROSS 
Residential 
Comer c ia 1 
Industrial 

Percentages 

OIL LPG GAS 
(million (million (trillion 

9 0  5 4 1  3 7 7  
4 4 2 4  1 5 5  
4 4 7  9 1  
6 6 9  9 7  

bbl) gal. 1 cu.ft.) 

Trillion Btu 

4 8 9 . 1  51 .6  3 8 9 . 0  
2 3 . 1  4 0 . 5  1 6 0 . 1  
23.2 4.5 9 3 . 6  
32.8 6.6 1 0 0 . 4  

36  4 29  

COAL 
(million 
tons) 
20 
0.1 
0 .04  
1 . 5  

434 .5  
1 .7  
0 .9  

3 9 . 1  

3 2  

ELECTRICITY 
PURCHASED 

(billion kWh) 
3 3  
1 3  

9 
11 

1 1 1 . 5  
44.7 
29 .0  
37 .8  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION ,(1973) (C-6,) 

Type Number U n i t s  

C o a l  mines 1 0  4,657 khousand t o n s  
N a t u r a l  g a s  ( l i q . )  - 0 thousand bbl  
N a t u r a l  gas w e l l s  2 33 m i l l i o n  cu .  f t .  
Crude o i l  w e l l s  135 60  "thousand bbl  

I V .  GEOLOGY 

* 

See  r e f e r e n c e  l i s t  (1); 

T r  i 1 1 i o  n 
Btu 

101.-5 
0 
0.0 
0.3 

V. RESOURCE DATA 

Recent  seismic a c t i v i t y  and t h e  r e l a t ive  h i g h s  i n  t h e  
s i l i c a  geo tempera tu res  i n  ground water near New Madrid,  MO, sug- 
g e s t s  t h e  p o s s i b i l i t y  fo r  a deep f l u k d  c i r c u l a t i o n  sys t em w i t h  
geo the rma l  p o t e n t i a l  (C-6). 

V I .  GEOTHERMAL ACTIVITY 

None known, b u t  see (1). 

V I I .  LEGAL ACTIVITIES 

None known. 

V I I I .  CONTACTS 

1. Department  of N a t u r a l  Resources ,  James L.  Wilson,  
Director,  (314) 751-4000. 

2 .  D i v i s i o n  of  S t a t e  P l a n n i n g  and A n a l y s i s ,  (314)  751-4834. 

3. M i s s o u r i  Energy Agency, Weskon F i s h e r ,  Program Director,  
(314) 751-4000. 

4 .  D i v i s i o n  of  S t a t e  P l a n n i n g  and A n a l y s i s .  

5. G e o l o g i c a l  Survey,  D r .  Wallce B. "owe, D i r e c t o r  and 
S t a t e  Geologist ,  (314)  364-1752. 

REFERENCES AND LIST O F  SIGNIFICANT REPORTS 

MO-2 

I 
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n 

B 
COMMON REFERENCES 

(c-4), (C-61,  and ( C - 7 ) .  

MO-3 



ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TYPE NUMBER STATUS 1 10l2 Btu 

I Natural Gas flia.1 I - I 679 thousand bbl I 2.7 I 
Coal Mines 9 10,725 thousand tons 

MONTANA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Montana) 

228.8 

TOTAL POPULATION: 142,500 TOTAL AREA: 147,138 SQ. MI. 
POPULATION DENSITY: 5 . 0  PERSONS/SQ. MI. 

Natural Gas Wells 1,118 56,175 million CU. ft. 61.4 

GEOTHERMAL OVERVIEW 

The Northern Rocky Mountain and the Middle Rocky 
Mountain physiographic provinces occur in  western and 
southeastern Montana. These are composed of faulted 
and folded sedimentary rocks and intrusive rocks that 
form moutitain blocks and intermontane basins. These 
provinces also contain several confirmed reservoirs of 
low to  moderate temperatures and most of the hot springs 
in the  state. North central and eastern Montana i s  in 
the  Great Plains Province. Part of the  Madison aquifer, 
wi th i ts yet undetermined potential for direct heat appli- 
cations, i s  in th is  area. 

Crude Oil Wells 3,471 I 34,620 thousand bbl 

ENERGY USE - 1976 H O "  BTUl 

200.8 

GEOTHERMAL ACTIVITIES 

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

LEGAL ACTIVITIES Montana Major Facilities Siting Acts amended 
in 1979. 

PRIMARY CONTACTS 
I 

] Billinpl 

KGRA Location 0 Areas Temperature of Low. Potential and Moderate- 

0 e Hot Springs 

MONTANA (December 1980) 

DEPARTMENT OF NATURAL RESOURCES AND CONSERVATION: Ted Doney, Director 

ENERGY PLANNING DIVISION: Rand) May, Administrator 

ALTERNATIVE RENEWABLE ENERGY SOURCE PROGRAM: Garry Knudsen, Administrator 

DEPARTMENT OF HEALTH AND ENVIRONMENTAL SERVICES: Arthur C. Knight, M.D., Director 

MONTANA BUREAU OF MINES: sid broff, Director 

i STATE GEOTHERMAL TEAM 

OPERATIONS RESEARCH: Randy Moy (Montana Dept. of Natural 
Resoprcesl 

John1 Sonderegger (Montana Bureau of Mines 
and peology) 

RESOURCE ASSESSMENT: 

LEGISLATIVE CONTACTS 

GOVERNOR Ted Schwinden (D) 
John Melcher (D) 
Max B~UCUS (Dl 

CONGRESSMEN (DIST. 

1 - Pat Williams (D) 
2 - Ron Marlenee ( R )  



State Geothermal Fact Sheet 

MONTANA 

I. DEMOGRAPHIC INFORMATION ( 1 9 7 5 )  (C-4) 

TOTAL STATE 
Population: 742 ,500  Area: 1 4 7 , 1 3 8  sq. mi. Density: 5.0  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* ( 1 9 7 5 )  

O I L  
(million 
bbl) 

Residential 1 
Commerical 3 
Industrial 5 

5 GROSS 2 1  
I 
P 

(C-7 1 
ELECTRICITY LPG GAS COAL 

gal. 1 cu.ft.) tons) (billion kWh) 
(million (trillion (million PURCHASED 

5 8  8 1  1 
43 2 4  0 
1 4  7 6  0 

9 3 6  0 

Trillion Btu 

GROSS 118 .4  5.5 113.7 16 .3  30 .3  
Residential 5.9 4 . 1  24 .9  0 . 1  7 .0  
Comer c ia 1 17.5 1 . 4  7 8 . 7  0 . 1  24 .7  
Industrial 27 .1  0 .8  36 .7  0.7 1 7 . 4  

Percentages 53 3 37  7 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (6973) (C-6)  

Type Number Uniks 
T r i l l i o n  

B t u  

C o a l  mines 9 10 ,725  thousand kens 228.8 
N a t u r a l  g a s  ( l i q . 1  - 6 7 9  thousand bb l  2 .7  
N a t u r a l  g a s  w e l l s  1 , 1 1 8  56,175 m i l l i o n  cu .  f t .  61.4 
Crude o i l  w e l l s  3 ,471  34,620 thousand b b l  200.8 

I V  . GEOLOGY 

The Nor the rn  ,Rocky Mountains and Middle Rocky Mountains 
p h y s i o g r a p h i c  p r o v i n c e s  u n d e r l i e  roughly  .hal:f o f  Montana from 
t h e  n o r t h e r n  b o r d e r  toward t h e  w e s t  t o  t h e  s o u t h e r n  b o r d e r  toward 
t h e  eas t .  F a u l t e d  and f o l d e d  sed imen ta ry  r o c k s  as w e l l  as i n t r u -  
s i v e  r o c k s  form mountain b l o c k s  and in t e rmon tane  b a s i n s .  The 
Boulder  B a t h o l i t h  i s  i n  sou thwes te rn  Montana and i s  a l a r g e  in -  
t r u s i o n  da t ed  at 6-8 t o  7 4  m i l l i o n  years i n  age. Much of t h i s  
area shows h i g h e r  t h a n  normal $ h e a t  f low and numerous h o t  s p r i n g s .  
Geochemical w e l l -  and s p r i n g - t e m p e r a h r e  o b s e r v a t i o n s  s u g g e s t  
low o r  moderate  t empera tu re  r e s o u r c e s  t h a t  c o u l d  be s u i t e d  t o  
d i rec t  h e a t  a p p l i c a t i o n s .  The Grea t  P l a i n s  P rov ince  o c c u r s  i n  
t h e  rest of t h e  s ta te .  The eas t  i s  u n d e r l a i n  by p a r t  of t h e  
Madison a q u i f e r .  

V. RESOURCE DATA 

Three  KGRAs  are d e f i n e d  i n  Montana. W e s t  Yel lowstone i s  ex- 
p e c t e d  t o  be a h i g h  t empera tu re  (>3OO0F) r e s o u r c e ,  b u t  t h a t  i s  
n o t  confirmed as y e t .  Corwin, j u s t  o u t s i d e  t h e  Yel lowstone p a r k ,  
and M a r y s v i l l e ,  n e a r  Helena,  are confirmed t o  be l o w  t o  moderate 
(<300°F) r e s o u r c e s .  E i g h t  o t h e r  s i tes are a lso conf i rmed reser- 
v o i r s  i n  t h i s  t e m p e r a t u r e  r a n g e .  A number of  o t h e r  s i tes ,  i n -  
c l u d i n g  t h e  b road  area of t h e  Madison a q u i f e r ,  are c o n s i d e r e d  t o  
be l i k e l y  p r o s p e c t s  f o r  l o w  t o  moderate  t empera tu re  waters. 

V I .  GEOTHERMAL ,ACTIVITY 

DOE s e l e c t e d  t h e  W a r m  S p r i n g s  state H o s p i t a l  PON p r o p o s a l  
(1978) f o r  d e s i g n ,  c o n s t r u c t i o n ,  and o p e r a t i o n  of a s p a c e  h e a t i n g  
system. Resource e v a l u a t i o n  w a s  conducted (1979) by t h e  Montana 
Energy Research  and ,Development o f f i c e  and t h e  MHD R&D T n s t i t u t e ,  
I n c .  

The t o t a l  ave rage  of s i x  noncompe t i t i ve  Ieasers on f e d e r a l  
l a n d  w a s  10,687 (March 1979) .  N o  c o m p e t i t i v e  -1easers i n  KGRAs 
have been awarded >and no s t a t e  l a n d  h a s  been  l e a s e d .  

'MT-2 

. .  . 
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A number o f  test  w e l l s ,  r a n g i n g  from 200 f t .  t o  6 , 6 0 0  f t .  
have been  d r i l l e d  i n  f o u r  w e s t e r n  c o u n t i e s .  

E x p l o r a t o r y  a c t i v i t i e s  i n  e i g h t  w e s t e r n  c o u n t i e s  i n c l u d e  
g r a v i t y ,  geo logy ,  r e s i s t i v i t y ,  seismic, magne t i c ,  h e a t  f low s u r -  
v e y s ,  and g r a d i e n t  h o l e  d r i l l i n g .  U S G S  performed i d e a l  f l o w  and 
f o r m a t i o n  mapping i n  t h e  t h e  area of  t h e  Madison a q u i f e r  ( e a s t e r n  
Montana) f rom 1 9 7 7  t o  1 9 7 9 .  

T w e l v e  c o u n t i e s ,  a l l  b u t  one i n  t h e  Rocky Mountains  Prov- 
i n c e ,  have  o p e r a t i n g  hydro the rma l  sys tems.  I n  a d d i t i o n  t o  s p a s  
and swimming p o o l s  t h e s e  p r o j e c t s  i n c l u d e  space  h e a t i n g  of houses ,  
resort c a b i n s ,  and one complex of a large warehouse and shops .  A 
s u b d i v i s i o n  of 1 0 0  t o  300  u n i t s  i n  L e w i s  and C l a r k  coun ty  i s  t o  
u s e  hydro the rma l  space  h e a t i n g  i f  d i s p o s a l  problems c a n  be recorded. 

V I I .  LEGAL A C T I V I T I E S  

The Montana Major F a c i l i t i e s  S i t i n g  A c t  i n c l u d e s  geo the rma l  
p r o d u c t i o n  p r o v i s i o n s .  T h i s  a c t  w a s  amended i n  1 9 7 9  lower ing  t h e  

ene rgy  p r o d u c t i o n  l i m i t s  t o  50  MW f o r  e l e c t r i c i t y  and 25 x 1 0  
Btu /hr  f o r  geo the rma l ;  t h e  t e r m  “d i r ec t  u s e ”  i s  n o t  s ta ted  e x p l i -  
c i t l y .  

6 

V I I I .  CONTACTS 

1. Department  of  N a t u r a l  Resources  and C o n s e r v a t i o n ,  Ted 
Doney, Director.  

2 .  Energy P l a n n i n g  D i v i s i o n ,  Randy May, A d m i n i s t r a t o r .  

3 .  A l t e r n a t i v e  R e n e w a b l e  Energy Source P r o g r a m ,  G a r r y  
Knudsen, A d m i n i s t r a t o r .  

4 .  Department  of H e a l t h  and Envi ronmenta l  S e r v i c e s ,  A r t h u r  
C .  Knight ,  M . D . ,  Director .  

5 .  Montana Bureau of Mines,  S i d  Goff ,  Director. 

6 .  S t a t e  Geothermal Team:  

a.  O p e r a t i o n s  Resea rch ,  Randy Moy (Montana Dept.  o f  

b .  Resource  Assessment ,  John  Sonderegger  (Montana 

N a t u r a l  R e s o u r c e s ) .  

Bureau of Mines and Geology) .  

MT- 3 
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REFERENCES AND L I S T  OF SIGNXFICANT REPORTS 
,F L .  

(1) "Montana Hydrothermal C o m m e r c i a l i z a t i o n  B a s e l i n e , "  EG&G 
Idaho I n c . ,  Jun  1 9 7 9 .  

( 2 )  K e i t h  E .  B r o w n ,  " G e o t h e r m a l  E n e E g y  i n  Montana: S i t e  
G e o - H e a t  U t i l i z a -  Data B a s e  and D e v e l o p m e n t  S t a t u s ,  

t i o n  C e n t e r ,  Klamath F a l l s ,  OR, Nov 1 9 7 9 .  

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  and ( C - 7 ) .  

MT-4 
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TYPE 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

I 1Ol2 Btu NUMBER STATUS 

Coal Mines 

NEBRASKA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Nebr.Iska) 

0 n thousand tons I n 

TOTAL POPULATION: 1,482,412 TOTAL AREA: 76,483 SQ. MI. 
POPULATION DENSITY: 19 PERSONS/SQ. MI. 

Natural Gas (liq.1 

Natural Gas Wells 

Crude Oil Wells 

357 thousand bbl 1.4 

29 3,836 million CU. ft. 4.2 

1,107 7,240 thousand bbl 42.0 

GEOTHERMAL OVERVIEW 

ELECT. 
GAS COAL PURCH. 3FCTOR OJL LPG - 

GR088 177.3 23.0 229 .O 37.6 38.9 

RMIDENTIAL 9.2 13. d 5 5 . 5  0.1 15.8 
.. .. 

A significant area shows higher than normal thermal 
gradient. Basement depth reaches several thousand feet 
only i n  western part of state 

I 

CWERCIAL 8 . 3  1.5 

INBUSTRIAL 11.6 7.8 

PERCONT I 3 8  1 5  

ENERGY USE - 1976 110" BTUI 

44.5 0.1 14.9 

79.3 6.6 8.2 

49 8 

PROPOSED STUDIES Continuation of above. 

GEOTHERMAL ACTIVITIES 

LEGAL ACTIVITIES 

I CURRENT USES I Ranchers use Hot Springs I 

None known 

I RECENT OR CURRENT I 1. State-coupled resource a6eessment program. I STUDSES 2. Shallow Well Drilling Program, LASL HDR. 

0 

IBA 

8 

4 2000'/85°F + looo'n 

Hot Spring 

+ Estimated Depth to 8arementl 
Projected Temperature 

IBA Interior Barin Aquifers 

CPA Coartal Plain Aquifers 

IMC Igneous and/or Metamorphic Complex 

I 
I 

PRIMARY CONTACTS 

NATUFAL RESOURCES COMMISSION: Dayle E. Williamson, Exec. Secretary (402) 
471-2001 

STATE ENERGY OFFICE: William Palmer, Director, (402) 471-2867 

DEPARTMENT OF WATER RESOURCES: John w. Newberqer, Director I4021 471-2363 
DEPARTMENT OF ENVIRONMENTAL CONTROL: Dan T. Drain, Director (402) 471-2186 I 

GEOLOGIC SUMMARY: Vincent C. Dreeszen, State Geologist 1402) 
472-3471 

STATE OFFICE OF PLANNING: Don Stenberq, Director (402) 471-2414 

I STATE COUPLE RESOURCE PROGRAM: William Gosnold (402) 554-2457 I 

LEGISLATIVE CONTACTS 

I Edward Zorinsky (Dl 
GOVERNOR Charles Thane ( R )  1 J. J. Exon ID1 

CONGRESSMEN (UIST.) 

1 - Douslas K. Bereuter ( R )  I 
~ 

2 - Hal Daub ( R )  

3 - Virginia IMrS. Haven) Smith (R) 

NEBRASKA 
(December 1980) 
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S t a t e  Geothermal F a c t  S h e e t  

NEBRASKA 

I. DEMOGRAPHIC INFORMATION ( 1 9 7 0 )  (C -4 )  

TOTAL STATE 

Popu la t ion :  1 ,482 ,412  A r e a :  7 6 , 4 8 3  sq. m i .  D e n s i t y :  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

p e r  sq. m i .  Popu la t ion :  A r e a  : sq. m i .  Densi ty:  

11. ENERGY CONSUMPTION* (1975)  

O I L  
( m i l l i o n  
bbl) 

GROSS 33  
R e s i d e n t i a l  2 
Commerical 1 
I n d u s t r i a l  3 

((2-7 1 
LPG GAS COAL ELECTRICITY 

g a l .  1 .cu.  f t. ) t o n s )  ( b i l l i o n  kWh) 
( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  PURCHASED 

2 4 1  2 2 2  2 11 
1 4 0  5 4  0 .00  5 

1 6  4 3  0 .00  4 
8 2  7 7  0 .3  2 

T r i l l i o n  B t u  

GROSS 1 7 7 . 3  23.0 229 .0  37 .6  38 .9  
R e s i d e n t i a l  9.2 1 3 . 4  55 .5  0 . 1  1 5 . 8  
Comer c i a  1 8.3 1 . 5  44 .5  0 . 1  1 4 . 9  
I n d u s t r i a l  17.6  7 .8  7 9 . 3  6 . 6  8 . 2  

P e r c e n t a g e s  38  5 49  8 

*Excluding nuc lea r  and hydro e l e c t r i c i t y ,  coking  c o a l  and pe t ro leum coke,  and o t h e r  
pe t ro l eum p r o d u c t s  n o t  used as f u e l s .  
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number U n i t s  

Coal mines 0 

N a t u r a l  g a s  w e l l s  29 
Crude o i l  w e l l s  1 , 1 0 7  

N a t u r a l  g a s  ( l i q . )  - 

I I V  . GEOLOGY 

T r i l l i o n  
Btu 

0 thousand t o n s  0 
357 thousand b b l  1.4 

3,836 m i l l i o n  cu.  f t .  4 . 2  
7,240 thousand bbl  4 2 . 0  

Nebraska l i e s  t h e  s o - c a l l e d  " C e n t r a l  Stable"  g e o l o g i c  re- 
g i o n  o f  t h e  U.S. The d e p t h  t o  basement v a r i e s  from a b o u t  1 0 0 0  f t .  
i n  t h e  e a s t e r n  t o  o v e r  6 0 0 0  f t .  i n  t h e  sou thwes te rn  p a r t  of  t h e  
s ta te .  A f a u l t e d  zone, t h e  Nemaha U p l i f t ,  crosses t h e  s o u t h e a s t -  
e r n  p a r t  of  Nebraska; t h e  Denver Bas in  u n d e r l i e s  t h e  s o u t h w e s t e r n  
p a r t  o f  t h e  Nebraska panhandle .  The Nemaha U p l i f t  i s  t h e  l o c u s .  
of e p i c e n t e r s  fo r  m i l d  s e i s m i c  a c t i v i t y .  

V. RESOURCE DATA 

About 1 3 , 0 0 0  o i l  and g a s  w e l l  h o l e s  have been d r i l l e d  i n  
t h e  s ta te ,  c o n c e n t r a t e d  i n  t h e  w e s t e r n  p a r t  where t h e  d e e p e r  sed- 
imen ta ry  s t r a t r a  l i e  (1). I t  i s  i n f e r r e d  t h a t  most of  t h e s e  h o l e s  
are nonproducing,  t h e  logg ing  r e c o r d s  p r o v i d i n g  t h e  permanent d a t a .  
Only r e c e n t l y  (1) has  an a t t e m p t  been made t o  f i l l  i n  more com- 
p l e t e l y  t h e  geothermal  g r a d i e n t  i n f o r m a t i o n  c o n t a i n e d  on t h e  AAPG 
Geothermal G r a d i e n t  Map of North America (C-1). The r e s u l t s  of  
1 0  hea t - f low measurements i n  t h e  S ta te  as w e l l  as a r e f i n e d  t h e r -  
m a l  g r a d i e n t  map are g i v e n  i n  (1). A r e a s  i n  t h e  w e s t e r n ,  n o r t h e r n ,  
and sou thwes te rn  p a r t s  of  t h e  s t a t e  show g r a d i e n t s  h i g h e r  t h a n  
2OF/100 f t .  and a l a r g e  p a r t  of t h e  s t a t e  shows a g r a d i e n t  i n  ex- 
cess of 1.8OF/100 f t .  L i t t l e  i s  known of  t h e  hydrology of  t h e  
deep  a q u i f e r s .  O i l  w e l l s  i n t o  t h e  Chadron and Cambridge Arches 
(which r u n  no r thwes t  j u s t  w e s t  of  c e n t r a l  Nebraska)  pump some 
water. The Madison Aqu i fe r  ex tends  i n t o  Nebraska under  t h e s e  
a r c h e s ,  b u t  no i n f o r m a t i o n  on water q u a n t i t y  or q u a l i t y  i s  avail-  
able.  

V I .  GEOTHERMAL ACTIVITY 

There  i s  a S t a t e  Coupled Resource Assessment Program under  
t h e  d i r e c t i o n  of t h e  U n i v e r s i t y  of Nebraska.  T h i s  program h a s  
completed i n f o r m a t i o n  on t h e  o i l  and g a s  w e l l s  i n  t h e  s t a t e  and 
t h e  c a l c u l a t e d  h e a t  f l o w  fo r  a f e w  sites. Using measurements from 
o l d  and a l i m i t e d  number of  newly d r i l l e d  w e l l s ,  t h i s  e f f o r t  h a s  
produced some r e f i n e m e n t  of  t h e  AAPG geo the rma l  map and f u t u r e  
p l a n s  c o n s i d e r  t h e  u s e  of  Bouguer g r a v i t y  mapping and chemica l  
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geothermometry.  A s  p a r t  o f  t h e  LASL Hot Dry Rock Program, a 
l i m i t e d  amount of g r a d i e n t  d r i l l i n g  h a s  been done and i s  p lanned .  

V I I .  LEGAL ACTIVITIES 

None known. 

V I I I .  CONTACTS 

1. 

2. 

3. 

4. 

5. 

6. 

7 .  

8. 

S t a t e  Energy O f f i c e ,  Box 95085, L i n c o l n ,  NE 68509, 
W i l l i a m  P a l m e r ,  D i r e c t o r ,  (402) 471-2867. 

Department  of Water Resources ,  301 C e n t e n n i a l  M a l l ,  
L i n c o l n ,  NE 68509, John W. Newberger, D i r e c t o r ,  (402) 
471-2363. 

Department  of Envi ronmenta l  C o n t r o l ,  301 C e n t e n n i a l  
M a l l ,  S., L i n c o l n ,  N E  68509, Dan J. D r a i n ,  Director;  
Gene Robinson, A i r  and Water P o l l u t i o n  C o n t r o l ,  (402) 
471-2186. 

Geolog ic  Survey ,  U n i v e r s i t y  of  Nebraska, 113 Nebraska 
H a l l ,  L i n c o l n ,  NE 65588, V i n c e n t  C.  Dreeszen ,  S t a t e  
G e o l o g i s t ;  Marvin C a r l s o n ,  S ta te  Coupled R e s e r v o i r  
Assessment  Program, (402) 472-3471. 

S t a t e  O f f i c e  o f  P l a n n i n g  and Programming, Box 94601, 
S t a t e  C a p i t o l ,  L i n c o l n ,  NE 68509, Don S t e n b e r g ,  Direc- 
t o r ,  (402) 471-2414. 

N a t u r a l  Resources  Commission, 301 C e n t e n n i a l  M a l l ,  
L i n c o l n ,  NE 68509. 

S t a t e  Coupled Resource Program, Dept.  of Geography and 
Geology, U n i v e r s i t y  of Nebraska - O m a h a ,  O m a h a ,  NE 
68182, W i l l i a m  Gosnold (also see i t e m  4 a b o v e ) ,  (402) 
554-2457. 

P u b l i c  S e r v i c e  Commission, 301 C e n t e n n i a l  Mal l ,  S., 
L i n c o l n ,  NE 68504, E v e r e t t  W.  Green,  S e c r e t a r y ,  (402) 
4 71-3101. 

REFERENCES AND LIST OF S I G N I F I C A N T  REPORTS 

(1) W. D.  Gosnold,  Jr.,  "Geothermal  S t u d i e s ,  Nebraska ,"  

(2) J. C.  Maxwell, "The Hot Dry Rock E a s t e r n  Program," 

(Chap te r  X X I V  of common r e f e r e n c e  C-8). 

(Chap te r  V I 1 1  of common r e f e r e n c e  C-8). 
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( 3 )  " V i s i t  t o  S t a t e  of N e b r a s k a , "  APL/JHU QM-76-134,  1 5  
O c t  1 9 7 6 .  

( 4 )  " G e o t h e r m a l  R e s o u r c e s  of t h e  E a s t e r n  Uni ted States ,  'I 
G r u y  Federal, I n c . ,  A r l i n g t o n ,  VA, R e p o r t  for DOE, 
DOE/ET/28373-T2 .  

COMMON REFERENCES 

( C - 1 ) ,  ( C - 4 1 ,  (C-6)  , (C-7)  , and (C-8)  
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Coal Mines 

Natural Gas (liq.) 

Natural Gas wells 

0 0 thousand tons 0 

0 thousand 1)bl 0 

0 0 million cu. ft. 0 

SECTOR OIL LPG GAS COAL 

GROSS 103.2 2 . 0  63.4 100.5 

RESIDENTIAL 2 . 4  1.3 11.5 0.1 

ELECT. 
PURCH . 
26.0 

9.7 

INDUSTRIAL 3.9 0 . 5  10.6 1.7 6.0 

PERCENT 38 1 27 37 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

~~ 

The Nevada Dept. of Energy was established . _  In-.. 

NEVADA 
(December 1Y80) 

NEVADA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Nevada) 

TOTAL POPULATION: 4 8 8 , 7 3 8  TOTAL AREA: 110,540 SQ. MI. 
POPULATION DENSITY: 4 . 4  PERSONS/SQ. MI. 

I Crude Oil Wells I 6 I 96 thousand bbl I 0.6 
GEOTHERMAL OVERVIEW 

Nor thern  Nevada displays considerable potential for geo- 
thermal  development. Th i r ty  KGRAs are identif ied and 
more t h a n  300 other sites are thought  toex is t  The pos- 
sible generation of electr ic i ty f rom geothermal resources 
i s  being investigated at seven locations. 

m 8  

I 

+ 
KGRA Location \\ c 

0 
o m .  

Areas of Low- and Moderale- 
Temperature Potential 

Hot Springs 

Power Generation Potential 
ENERGY USE - ism (10” BTUI 

1 COMMERCIAL I 1.6 1 0.2 I 15.4 I 0.1 I 10.3 I 

PRIMARY CONTACTS 

STATE GEOTHERMAL TEAM 

COMMERCIALIZATION PLANNIN Noel Clark (Nevada Department of 

Mines and Geology) I RESOURCE ASSESSMEN 

1 
I 
I 

Noel Clark, Director I NEVADA DEPARTMENT OF ENERC 

NEVADA BUREAU OF MINES AND GEOLOC 

NEVADA PUBLIC SERVICE COMMISSIC 

~ 

John Schilling, Director I 
_____ 

I Heber P. Hardy, Chairman 

I NEVADA DEPARTMENT OF CONSERVATION AND NATURAL RESOURCE I Norman Hall, Director 

GEOTHERMAL ACTIVITIES 

LEGISLATIVE CONTACl 

I CURRENT USES 1 I 
Howard W. Cannon (D1 

SENATORS Paul Laxalt (R) GOVERNOR Robert F. List ( R )  

CONGRESSMEN (DIST.) 

At Large - Jim Santini (D) 



State Geothermal Fact Sheet 

NEVADA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 488,738 Area: 110,540 sq. mi. Density: 4.4 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) (C-7) 
ELECTRICITY 0 I L  LPG Gi is COAL 

bbl) gal.) cu.ft.) tons) (billion kWh) 
(million (million (trillion (million PURCHASED 

GROSS 19 21 6 1  5 8 
Residential 0 14 11 0 3 
Comer i ca 1 0 2 1 5  0 3 
Industrial 1 5 10 0 2 

Trillion Btu 

GROSS 103.2 2.0 63.4 100.5 2 6 . 0  
Residential 2.4 1.3 11.5 0.1 9 . 7  
Commercial 1.6 0 .2  15.4 0 . 1  10.3 
Industrial 3.9 0 . 5  1 0 . 6  1.7 6.0 

Percentages 38 1 2 7  37 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number U n i t s  
T r i l l i o n  

Btu 

C o a l  mines  0 
N a t u r a l  g a s  ( l i q . )  - 
N a t u r a l  g a s  w e l l s  0 
Crude o i l  w e l l s  6 

0 thousand t o n s  0 
0 thousand b b l  0 
0 m i l l i o n  cu .  f t .  0 

9 6  thousand b b l  0.6 

IV . GEOLOGY 

Nevada l i e s  almost e n t i r e l y  w i t h i n  t h e  Bas in  and Range 
phys iog raph ic  p rov ince .  T h i s  p rov ince  i s  c h a r a c t e r i z e d  by no r th -  
ward- t rending  mountain b l o c k s  s e p a r a t e d  by a l l u v i a l - f i l l e d  b a s i n s .  
Mountain and v a l l e y  blocks are s e p a r a t e d  by f a u l t s  w i t h  v e r t i c a l  
d i sp l acemen t s  of up t o  9 o r  1 0  thousand feet .  Deep c i r c u l a t i n g  
water a l o n g  t h e s e  f a u l t s  i s  thought  t o  be  t h e  s o u r c e  of many w a r m  
s p r i n g s  and w e l l s ,  especially i n  t he  n o r t h e r n  ha l f  of the s ta te .  
S e v e r a l  areas are known t o  c o n t a i n  young v o l c a n i c  rocks and it i s  
expec ted  t h a t  o t h e r  such areas w i l l  be  found. A t  least  t w o  of t h e  
known hydro thermal  sys tems,  Steamboat  S p r i n g s  and S i l v e r  Peak, a r e  
t h o u g h t  t o  be related t o  igneous  a c t i v i t y .  Heat  f l o w  th roughou t  
t h e  t e c t o n i c a l l y  a c t i v e  Bas in  and Range p rov ince  i s  h igh;  it i s  
e s p e c i a l l y  h i g h  n e a r  B a t t l e  Mountain i n  t h e  n o r t h e r n  p a r t  of Nevada. 
I n  a d d i t i o n ,  n o r t h e r n  Nevada c o n t a i n s  numerous s p r i n g s  and w e l l s  
whose geochemical  thermomentry i n d i c a t e s  h i g h  r e s e r v o i r  tempera- 
t u r e s .  T h i r t y  si tes have been d e s i g n a t e d  as K G R A s ,  ove r  300 more 
si tes are b e l i e v e d  t o  have e x p l o i t a b l e  geothermal  p o t e n t i a l .  

V. RESOURCE DATA 

Desert Peak i n  t h e  Brady-Hazen KGRA has been confirmed as 
a h i g h  t empera tu re  r e s e r v o i r .  Seven more sites are b e l i e v e d  t o  
q u a l i f y .  Four  si tes have been confirmed as l o w  o r  moderate  re- 
s e r v o i r s .  The re  are many more p r o s p e c t s .  

V I .  GEOTHERMAL ACTIVITY - 
About 753,000 acres of f e d e r a l  l a n d  have been l e a s e d  fo r  

geothermal  purposes .  

Two PONS were awarded (1978) i n  Nevada: one i n  Elko t o  
demonst ra te  space  h e a t i n g  of commercial b u i l d i n g s  and one i n  Reno 
t o  r e t r o f i t  an  apar tment  complex w i t h  geothermal  h e a t i n g .  

Geothermal  Food P r o c e s s o r s ,  I n c .  s t a r t e d  o p e r a t i n g  a food 
d e h y d r a t i o n  f a c i l i t y  i n  1979.  T h i s  p r o j e c t  w a s  backed by a DOE 
gua ran teed  l o a n .  

NV- 2 
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D O E / S t a t e  and I n d u s t r y  Couples  Programs are  act ive a t  
t h i r t e e n  s i tes .  These programs a re  p r o v i d i n g  data  from e x i s t i n g  
h o l e s  as w e l l  as  new g r a d i e n t  h o l e s  and d e e p e r  e x p l o r a t o r y  o n e s .  

T h i r t y - s i x  s i tes  are i n c l u d e d  i n  t h e  D O E / S t a t e  geo the rma l  
p l a n n i n g  p r o c e s s .  

V I I .  LEGAL A C T I V I T I E S  

The Nevada Department  of Energy w a s  e s t a b l i s h e d  by 1 9 7 7  
l e g i s l a t i o n .  Pending l e g i s l a t i o n  (1979) d e a l s  w i t h  t a x a t i o n  of 
geo the rma l  r e s o u r c e s ,  p r o d u c t s ,  and by-products .  

V I I I .  CONTACTS 

1. 

2. 

3 .  

4 .  

5. 

Sta t e  Geothermal T e a m :  

a .  Commerc ia l i za t ion  P l a n n i n g ,  Noel C l a r k  (Nevada 
Department  of Energy) ; 

b. Resource  Assessment ,  Dennis  T r e x l e r  (Nevada Bureau 
of Mines and Geo logy) .  

Nevada Department of Energy,  N o e l  C l a r k ,  Director.  

Nevada Bureau of Mines and Geology, John  S c h i l l i n g ,  
Director. 

Nevada P u b l i c  S e r v i c e  Commission, Heber P.  Hardy, 
Chairman. 

Nevada Department  o f  C o n s e r v a t i o n  and N a t u r a l  Resources ,  
Norman H a l l ,  Director .  

REFERENCES AND L I S T  OF SIGNIFICANT REPORTS 

(1) "Nevada Hydrothermal  Commerc ia l i za t ion  B a s e l i n e , "  E G & G  
Idaho ,  I n c . ,  Aug 1979. 

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  and (C-7).  
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TYPE 

Coal Mines 

Natural Gas ( l i q . )  

Natural Gas Wells 

NUMBER STATUS 10" BtU 

0 

0 0 thousand bbl 0 

0 

0 thousand tons 0 

0 million CU. ft. 0 

SECTOR 

GROSS 

RESIDENTIAL 

ELECT. 
OIL LPG GAS COAL PURCH. 

128.8 5 . 8  8.1 28.0 16.6 

41.8 2.6 0 . 7  0.1 8 .6  

INDUSTRIAL 10.0 2.5 1.4 0 . 2  6.2 

PERCENT 15 3 5 11 

NEW (December HAMPSHIRE 1980) 

NEW HAMPSHIRE 
GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet, New Hampshire) 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TOTAL POPULATION: 877,488 TOTAL AREA: 9.027 SQ. MI. 
POPULATION DENSITY: 97.2 PERSONS/SQ. MI. 

1 Crude Oil wells 1 0 I 0 thousand bbl I 0 I a 

+ 
IBA 

CPA 

IMC 

Hot Spring 

Estimated Depth t o  Basement/ 
Projected Temperature 

interior Barin Aquifers 

Coastal Plain Aquifers 

Igneous and/or Metamorphic Complex 

GEOTHERMAL OVERVIEW 

Little sedimentary cover exists in this state; however. 
post-tectonic plutons (which have above average concen- 
trations of radioactive elements) do occur across the state 
and may have some fu tu re  value. 

PRIMARY CONTACTS I COMMERCIAL I 19.6 I 0.3 I 2.7 I 0.01 I 3.2 I 
DEPARTMENT OF NATURAL RESOURCES: Divieiod of Resources Development, Dept. of 

ResOUTC~s and Economic Development, George 
Gilman, Commissioner (603) 271-2411 

DIVISION OF WATER RIGHTS: Water Resources Board, George McGee, 
Chairman (603) 271-3406 

I DEPARTMENT OF ENVIRONMENTAL PROTECTION: I 
OFFICE OF ENERGY POLICY: Governor's Council on Energy, William 

R .  H u m m ,  Director (603) 271-2711 

PLANNING BUREAU: Ron Poltak, Executive Director (603) 271-2155 1 .  I 
I GEOLOGICAL SURVEY: Robert Davis. State Geologist (603) 862-1718 I 

LEGISLATIVE CON 

SENATORS Soh" A .  Durkin ID) 
Gordon Humphrey (R) 

CONGRESSMEN (DIST.) 

1 - Norman E. D'Amours (D) 
2 - Judd Gregg (R) 

GEOTHERMAL ACTIVITIES 
TS 

I 1 CURRENT USES I None 

I RECENT OR CURRENT LASL Program - Drilling and Testing Conway I Granite - DOEDGE Funded. I STUDIES 

I I PROPOSED STUDIES I None 
I 1 LEGAL ACTIVITIES 1 None 
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State Geothermal Fact Sheet 

NEW HAMPSHIRE 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 
Population: 877,488 Area: 9,027 sq. mi. Density: 97.2per sq. mi. 

GEOTHERMAL RESOURCE AREA 
Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) (C-7) 
0 IL LPG GAS COAL ELECTRICITY 

bbl) gal. 1 cu.ft.1 tons) (billion kWh) 
(million (million (trillion (million PURCHASED 

GROSS 
Residential 
Commerical 
Industrial 

GROSS 
Residential 
Commercial 
Industrial 

Percentages 

23 
7 
3 
2 

128.8 
41.8 
19.6 
10.0 

75 

60 
27 
3 
26 

Trillion Btu 

5.8 
2.6 
0.3 
2.5 

3 

8 
0.7 
3 
1.3 

8.1 
0.7 
2.7 
1.4 

5 

1 
0.00 
0.00 
0.00 

28.0 
0.1 
0.01 
0.2 

17 

5 
2 
1 
2 

16.6 
8.6 
3.2 
6.2 

"Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION c19,73) (C-6)  

TY Pe Number U n i t s  
T r i l l i o n  

B t u .  

0 0 thousand kons 0 Coal mines 
N a t u r a l  g a s  ( l i q . )  0 0 tthousand b b l  
N a t u r a l  gas w e l l s  0 0 m i l l i o n  cu.  f t .  
Crude o i l  w e l l s  0 0 thousand b b l  

I V  . GEOLOGY 

0 
0 
0 

New Hampshire i s  u n d e r l a i n  by Paleozoic and Mesozoic m e t a -  
morphic  and igneous  r o c k s .  The h i g h e s t  heak f l o w  b e l t  (>1.8 H F U )  
i n  t h e  E a s t  e x t e n d s  th rough  t h i s  s take.  A g roup  of Mesozoic igne -  
o u s  r o c k s ,  t h e  White Moutain M a g m a  Series, have h i g h e r  t h a n  aver- 
age c o n c e n t r a t i o n s  of  r a d i o a c t i v e  mater ia l .  However, no deep  
sed imen ta ry  b a s i n s  e x i s t  t o  serve as i n s u l a t i o n  fo r  areas of h i g h  
h e a t  f low.  Because of w e a t h e r i n g ,  t h i s  l a c k  of i n s u l a t i o n .  and 
rare s u b s u r f a c e  data,  above average s u b s u r f a c e  t e m p e r a t u r e s  are 
n o t  known t o  e x i s t .  

V. 

V I .  

V I I .  

V I I I .  

RESOURCE DATA 

N o t  a p p l i c a b l e  a t  t h i s  t i m e .  

GEOTHERMAL ACTIVITY 

See r e f e r e n c e s  (1) and ( 2 ) .  

LEGAL ACTIVITIES 

N o t  a p p l i c a b l e  a t  t h i s  t i m e .  

CONTACTS 

1. D i v i s i o n  of  Resources  development ,  Dept.  of Resources  
and Economic Development, George Gilman, Commissioner,  
(603) 271-2411. 

2.  Water Resources  Board, George M c G e e ,  Chairman, (603)  
271-3406. 

3 .  Governor ' s  Counc i l  on Energy, W i l l i a m  R. Hum,  Director, 
(603)  271-2711. 

4 .  Plann ing  Bureau, Ron P o l t a k ,  Execu t ive  Director,  (603) 
271-2155. 

NH-2 
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5. Geological Survey, Robert Davis, State Geologist, 
(603) 862-1718. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) "Hot Dry Rock Geothermal Energy Development Project, 
AnEual Report Fiscal Year 1977," Los Alamos Scientific 
Laboratory, LA-7109-PR. 

"Geothermal Energy & New Hampshire," APL/JHU QM-76-108. ( 2 )  

COMMON REFERENCES 

(c-l), (c-41, (C-6), and (C-7). 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

- 
TYPE NUMBER 

0 C o a l  Mines 

N a t u r a l  Gas ( l i q . )  0 

N a t u r a l  G a s  W e l l s  n 

NEW JERSEY 
GEOTHERMAL DATA SUMMARV SHEET 

( c f .  S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  New J e r s e y 1  

STATUS 10" B t u  

0 thousand tons 0 

0 t h o u s a n d  bbl 0 

n n u l l i o n  cu. ft .  n 

TOTAL POPULATION: 7 , 1 6 8 , 1 6 4  TOTAL AREA: 7 , 5 2 1  SQ. M I .  

POPULATION DENSITY: 9 5 3  PERsONS/SQ. M I .  

~~~ ~ 

C r u d e  O i l  Wells 
~~ 

0 0 t h o u s a n d  bbl 0 I 

SECTOR 

GROSS 

RESIDENTIAL 

COMMERCIAL 

I 
1 
I 
I 

ELECT. 
O I L  LPG GAS COAL PURCH. 

1 0 9 9 . 8  11.1 2 5 3 . 8  6 1 . 7  1 4 8 . 4  

1 4 7 . 4  4 . 1  1 3 3 . 6  0 . 8  4 9 . 7  

1 7 6 . 1  0 . 5  55.1 0 . 6  47 .7  

CURRENT USES 

RECENT OR CURRENT 
STUDIES I 

I 
0 
0 

None  

1. S t u d y  by S ta te  G e o l o g i c  S u r v e y .  
2 .  VPISSU T a r u e t i n u  of G e o t h e r m a l  E n e r u v  - 

GEOTHERMAL OVERVIEW 

The unconsolidated, water r i ch  sediments of the Atlantic 
Coastal Plain underlie the southern half of the state and 
increase in thickness in the southeast to 6500 feet. An 
above average geothermal gradient in the east central part 
of New Jersey i s  attractive for exploitation for hot dry rock. 

ENERQY USE - 1976 IlO" BTUJ 

I INDUSTRIAL I 9 4 . 0  I 6 .4  I 5 6 . 0  I 2 . 1  I 5 1 . 0  1 

- -  _ _  
3. APL/JHU Market A n a l y s i s .  
4 .  DOE/DGE D r i l l i n g  P r o g r a m .  

I PROPOSED STUDIES I N o n e  known I 
I LEGAL ACTIVITIES  I N o n e  known I 

Area Covered by APL/JHU 
Scenario or Market Survey 

Hot Spring 

Estimated Projected Depth Temperature to Basement/ 

18A Interior Basin Aquifers 

CPA Coastal Plain Aquifers 

IMC Igneous andlor Metamorphic Cornolex 

NEW JERSEY 
(December 1980) 

I 
I 

PRIMARY CONTACTS 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: J e r r y  4. E n g l i c k .  C o m m i s s i o n e r  1609) 2 9 2 - 2 8 8 5  

BUREAU OF GEOLOGY: Kemble  'Widmer,  C h i e f  ( 6 0 9 1  292-2576  
I DIVISION OF WATER RESOURCES: J e f f e r y ,  F e l L k s o n i ,  Director ( 6 0 9 )  292-1637  

DEPARTMENT OF ENERGY: Joe l  R.1 J a c o b s o n ,  C o m m i s s i o n e r  ( 2 0 1 1  6 4 8 - 3 2 4 0  

DIVISION OF STATE AND REGIONAL PLANNING: R i c h a r d  A. G i n s m a n ,  Director (6091  2 9 2 - 2 9 5 3  

BOARD OF PUBLIC U T I L I T I E S :  G e o r g e  H. B a r b o u r ,  P r e s i d e n t  ( 2 0 1 )  648-2744  

LEGISLATIVE COI 

H a r r i s o n  A. W i l l i a m s ,  Jr. (Dl  I B i l l  B r a d l e y  (Dl  

CONGRESSMEN (DIST.  I 

3 - J a m e s  J.  Howard  ID) 

T i m o t h v  F .  S u l l i v a n ,  Adm. A S S t .  

4 - C h r i s t o p h e r  H. S m i t h  ( R )  

7 - M a r q e  R o u k e n s a  (R)  

i 1 5  - B e r n a r d  J. Dywer  (D) 

:TS 

GOVERNOR B r e n d a n  B Y r n e  ( 0 )  



State Geothermal Fact Sheet 

NEW JERSEY 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 7 ,168 ,164  Area: 7 , 5 2 1  sq. mi. Density: 9 5 3  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: 1 ,166 ,024  Area: 2,506 sq. mi. Density: 4 6 5  per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 

0 IL 
(million 
bbl) 

GROSS 19 3 
Residential 25 
Commerical 30 
Industrial 1 5  

(C-7) 
LPG GAS COAL ELECTRICITY 

gal. 1 cu.ft.) tons) (billion kWh) 
(million (trillion (million PURCHASED 

1 1 6  2 4  6 2 .5  4 3  
4 3  1 2 9  0 .03  1 5  

1 4  5 5 3  
1 5  6 7  5 4  

0 .02  
0 .08  

Trillion Btu 

GROSS 1 0 9 9 . 8  11.1 2 5 3 . 8  6 1 . 7  1 4 8 . 4  
Residential 1 4 7 . 4  4 . 1  1 3 3 . 6  0 . 8  49 .7  
Commercial 1 7 6 . 1  0.5 5 5 . 1  0 . 6  47 .7  
Industrial 94.0  6.4 56 .0  2 . 1  51 .0  

Percentages 7 7  1 1 8  4 

“Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6)  

Type Number U n i t s  
T r i l l i o n  

Btu 

Coal mines 0 0 thoysand t q n s  0 
N a t u r a l  g a s  ( l i q . )  0 0 thousand b h l  0 
N a t u r a l  g a s  w e l l s  0 0 m i l l i o n  cu.  f t .  0 
Crude o i l  w e l l s  0 0 thousand b b l  0 

I V  . GEOLOGY 

The c o a s t a l  p l a i n  of  New J e r s e y  i s  u n d e r l a i n  by sed imen ta ry  
r o c k s  of Mesozoic and Cenozoic  age.  These sed imen ta ry  accumula- 
t i o n s  form a wedge t h a t  t h i c k e n s  t o  t h e  s o u t h e a s t  and l i e s  on a 
s o u t h e a s t e r l y  s l o p i n g  basement s u r f a c e .  The maximum dep th  t o  
basement ,  app rox ima te ly  6500 f t . ,  o c c u r s  i n  Cape May County a t  
t h e  s o u t h e r n  t i p  of t h e  s ta te  (1). The lowermost sed imen ta ry  
u n i t s  i n  t h e  s o u t h e r n  h a l f  of t h e  s ta te  are s a n d s t o n e s  of  ve ry  
l o w  p e r m e a b i l i t y  ( 2 ) .  The basement s u r f a c e  rises t o  t h e  n o r t h  
(1500  f t .  n e a r  Sandy Hook) i n  c o n j u n c t i o n  w i t h  a n  i n c r e a s e  i n  
b o t h  p e r m e a b i l i t y  and w a t e r  q u a l i t y  i n  t h e  o v e r l y i n g  sed imen t s .  

A maximum geo the rma l  g r a d i e n t  (2.0°F/100 f t . )  o c c u r s  a l o n g  
t h e  c e n t r a l  coastal  r e g i o n  of  t h e  state i n  t h e  v i c i n i t y  of P o i n t  
P l e a s a n t  ( 3 ) .  The a s s o c i a t i o n  and o v e r l a p  of t h e  e l e v a t e d  base -  
ment s u r f a c e  and h igh  geothermal  g r a d i e n t  may be  r e l a t e d  t o  an  
u n d e r l y i n g  p l u t o n .  

V.  RESOURCE DATA 

Befo re  t h e  DOE t empera tu re  g r a d i e n t  w e l l s  w e r e  d r i l l e d  i n  
1 9 7 8 ,  it w a s  known t h a t  several w e l l s  showed g r a d i e n t s  i n  e x c e s s  
of  3SoC/km (1.9OF/100 f t . ) .  I n  1978, f i v e  1 0 0 0  f t .  h o l e s  w e r e  
d r i l l e d  as p a r t  of t h e  DOE coastal  p l a i n  d r i l l i n g  program ( 4 )  and 
t h e  g r a d i e n t s  w e r e  measured by V P I & S U  who e s t i m a t e d  t h e  tempera- 
t u r e s  a t  basement .  T h i s  program confirmed t h e  e x i s t e n c e  of  some- 
what h i g h e r  t h a n  normal g r a d i e n t s  i n  t h e  c e n t r a l  and n o r t h - c e n t r a l  
coastal  p l a i n ;  however, t h e  h i g h e r  g r a d i e n t s  l i e  i n  r e g i o n s  where 
t h e  basement  i s  o n l y  a b o u t  2000  f t .  deep.  From (31, t h e  maximum 
e s t i m a t e d  basement  t empera tu re  which o c c u r s  a t  Cape May a t  a n  est- 
imated  d e p t h  o f  6500 f t .  i s  62OC or  143OF, r e s u l t i n g  from a n e a r  
normal g r a d i e n t  i n  t h i s  l i m i t e d  area of  r e l a t i v e l y  deep  sedimen- 
t a r y  s t ra ta .  The r e g i o n s  of  sha l low sed imen t s  and above normal  
g r a d i e n t s  may have p o s s i b i l i t i e s  as a h o t  d r y  rock  source .  

N J - 2  
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V I .  GEOTHERMAL ACTIVITY 

P 
U 

113 

The geothermal g r a d i e n t  t e s t  holes  and t h e  assessment of 
t h e  data  have been completed as p a r t  of t h e  DOE/DGE E a s t  Coast 
d r i l l i n g  program. The APL s t u d y  of p o t e n t i a l  energy m a r k e t s  i n  
t h e  resource area has  been completed ( 5 ) .  

V I I .  LEGAL ACTIVITIES 

None known. 

V I I I .  CONTACTS 

1. 

2 .  

3. 

4 .  

5 .  

6 .  

7 .  

Department of E n e r g y ,  1 1 0 0  Raymond Blvd., Newark, N J  
0 7 1 0 2 ,  Joe l  R. Jacobson, Commissioner, ( 2 0 1 )  648-3290.  

B u r e a u  of Geology, Dept.  of E n v i r o n m e n t a l  P r o t e c t i o n ,  
P.O. Box 1 3 9 0 ,  T ren ton ,  N J  0 8 6 2 5 ,  K e m b l e  W i d m e r ,  C h i e f ,  
( 6 0 9 )  292-2576.  

D iv i s ion  of Water Resources, Department of Environmental 
P r o t e c t i o n ,  P . O .  Box 2809,  T ren ton ,  N J  08625 ,  J e f f e r y  
F e l i k s o n i ,  Director,  ( 6 0 9 )  292-1637.  

Department  of E n v i r o n m e n t a l  P r o t e c t i o n ,  P . O .  Box 1 3 9 0 ,  
T r e n t o n ,  N J  0 8 6 2 5 ,  J e r r y  F.  E n g l i s h ,  Commissioner, 
( 6 0 9 )  292-2885. 

D i v i s i o n  of State and Regional  P l a n n i n g ,  P . O .  Box 2 7 6 8 ,  
329  W. S t a t e  Street ,  Tren ton ,  N J  0 8 6 2 5 ,  Richard A .  
Ginsman, Director,  ( 6 0 9 )  292-2953.  

Board of P u b l i c  U t i l i t i e s ,  1 0 1  Commerce Street ,  N e w a r k ,  
N J  0 7 1 0 2 ,  George H. B a r b o u r ,  P r e s i d e n t ,  ( 2 0 1 )  648-2744.  

S ta te  Coupled Geothermal Assessment  P r o g r a m ,  VPI&SU, 
Blackburg,  VA 24061,  P r o f .  John C o s t a i n ,  ( 7 0 3 )  961-5096.  

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) P. M. Brown, J. A. Mil ler ,  and F. W.  Swain,  " S t r u c t u r a l  
a n d  S t r a t i g r a p h i c  Framework ,  and S p a t i a l  D i s t r i b u t i o n  
of P e r m e a b i l i t y  of t h e  A t l a n t i c  Coastal  P l a i n ,  Nor th  
Caro l ina  t o  N e w  York ,"  U . S . G . S .  Professional  P a p e r  7 9 6 ,  
1 9 7 2 .  

( 2 )  "New Jersey ,and Geothermal E n e r g y ,  I' APL/JHU QM-78-031, 
20 Mar 1 9 7 8 .  
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" E v a l u a t i o n  and T a r g e t i n g  of Geothermal  Energy R e -  
s o u r c e s  i n  t h e  S o u t h e a s t e r n  Un i t ed  S t a t e s , "  V P I & S U ,  
Blacksburg ,  VA, DOE Repor t  N o .  VPI&SU-5648-5, 30 M a r  
1 9 7 9 .  

" A t l a n t i c  C o a s t a l  P l a i n  Geothermal T e s t  Holes ,  New 
J e r s e y , "  Gruy F e d e r a l ,  I n c . ,  Houston, Texas ,  DOE Repor t  
NO. NVD-1558-1. 

"Geothermal Energy Market S tudy  i n  t h e  A t l a n t i c  Coastal  
P l a i n ,  D e f i n i t i o n s  of Markets  f o r  Geothermal  Energy i n  
t h e  Nor the rn  A t l a n t i c  C o a s t a l  P l a i n , "  JHW/APL GEM-002 
(QM-80-075), May 1980. 

"Geothermal Resources  of t h e  E a s t e r n  Uni ted  S t a t e s , "  
Gruy F e d e r a l ,  I n c . ,  A r l i n g t o n ,  VA, U . S .  DOE Repor t  
NO. DOE/ET/28373-T2. 

COMMON REFERENCES 

( C - l ) ,  ( C - 4 ) ,  (C -6 ) ,  and ((2-7). 
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Cape May 

Locations of gradient test holes - New Jersey. 
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Coal Mines 6 9,070 thousand tons 209.3 

Natural Gas (lis.) - 39,500 thousand bbl 159.3 

Crude Oil Wells 17,099 100,986 thousand bbl 585.7 

SECTOR 

GROSS 

ELECT. 
OIL LPG GAS COAL PURCH. 

1 6 4 . 5  10.1 254.1 132.5 22.8 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

4 . 1  5.4 28.7 0 6 . 5  

4 . 8  0.6 23.5 0 10.7 

19.3 3.8 105.6 0 5 . 6  

PERCENT 29 2 4 5  24 

LEGAL ACTIVITIES See text. 

NEW MEXICO 
(December 1980) 

NEW MEXICO 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, New Mexico) 

TOTAL POPULATION: 1,143,827 TOTAL AREA: 121,666 SQ. MI 
POPULATION DENSITY: 9.4 PERSONS/SQ. MI. 

I Natural Gas Wells I 9,711 11,218,749 million CU. ft. 11,332.1 I 
GEOTHERMAL OVERVIEW 

The Valles Caldera, west of Los Alamos. has been under 
development for several years. Geothermal resources 
have been proven to be adequate for electrical generation 
and a 50 MW plant i s  scheduled to be on l ine in 1982. 
Current exploration i s  expected to locate other high tem- 
perature resources along the Rio Grande R i f t  and in the 
Basin and Range Province in  the  southwest corner of New 
Mexico. Many low and moderate temperature resources 
are known but reservoirs have not been confirmed. 

if' 
A &  

: *  

e 

e 

Q Ahmwordo e 

Q# KGRA Location I 

e Areas of Low- and Moderate 
Temperature Potentlal 

e 
0 0 Hot Springs 

ENERQY USE - 1976 l lO'z  BTUI 

PRIMARY CONTACTS 

I STATE GEOTHERMAL TEAM 

OPERATIONS RESEARCH: Ed Grisham, Team Leader 

RESOURCE ASSESSMENT: Chandler Swanblerg, New Mexico State Univ. 

NEW MEXICO NATIONAL RESOURCES DEPARTMENT: Steve Reynold;, State Engineer; Bill Huiy, Secretary 

NEW MEXICO ENERGY AND MINERALS DEPARTMENT: Larry Kehoe, Administrator 

NEW MEXICO STATE LAND OFFICE: Alex Armijo, +ate Land Commissioner 

I 

LEGISLATIVE CONTACTS 
I GEOTHERMAL ACTIVITIES 

CURRENT USES I 1 Pete V. Domenici I R )  

Harrison H. Schmitt ( R )  
GOVERNOR Bruce K i n g  ID) 

i CONGRESSMEN (DIST. ) 

1 - Manuel Lujan, Jr. I R I  

2 - Joe Skeen (1) 

I 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 



State Geothermal Fact Sheet 

NEW MEXICO 

I. DEMOGRAPHIC INFORMATION (1970) (c-4) 

TOTAL STATE 
Population: 1 ,143 ,827  Area: 1 2 1 , 6 6 6  sq. mi. Density: 9.4 per sq. mi. 

GEOTHERMAL RESOURCE AREA 
Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 

O I L  
(million 
bbl) 

GROSS 30 

1 Commerical 
Industrial 3 

z 

P 
7 Residential 1 

(C-7 1 
LPG GAS COAL ELECTRICITY 

PURCHASED (million (trillion (million 
cu.ft.1 tons) (billion kWh) gal. 1 

1 0 6  2 4 6  7 
5 6  28  0 

6 23  0 
39 1 0  2 0 

Trillion Btu 

GROSS 1 6 4 . 5  10.1 2 5 4 . 1  1 3 2 . 5  22 .8  
Residential 4 . 1  5.4 2 8 . 7  0 6 .5  
Commercial 4.8 0.6 23 .5  0 1 0 . 7  
Industrial 1 9 . 3  3.8 1 0 5 . 6  0 5 . 6  

Percentages 29 2 4 5  24 

"Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6) 

TY Pe Number U n i t s  

C o a l  mines 6 9 , 0 7 0  thousand t o n s  
N a t u r a l  g a s  ( l i q . )  - 39,500 thousand b b l  
N a t u r a l  g a s  w e l l s  9 , 7 1 1  1,218,749 m i l l i o n  cu .  f t .  
Crude o i l  w e l l s  1 7 , 0 9 9  100,986 thousand b b l  

T r i l l i o n  
Btu 

209.3 
159.3 

1 , 3 3 2 . 1  
585.7 

I V .  GEOLOGY 

S e v e r a l  hundred the rma l  s p r i n g s  and w e l l s  are found i n  
New Mexico. These are c o n c e n t r a t e d  i n  t h e  R i o  Grande R i f t  and 
t h e  Bas in  and Range P rov ince  i n  t h e  sou thwes te rn  p a r t  of t h e  
state.  Both areas e x h i b i t  c h a r a c t e r i s t i c s  associated w i t h  geo- 
the rma l  p o t e n t i a l :  a c t i v e  e x t e n s i o n a l  t e c t o n i c s ,  r e c e n t  vo lcanism,  
act ive s e i s m i c i t y ,  h i g h  h e a t  f low,  and young hydro thermal  m i n e r a l  
d e p o s i t s  i n  a d d i t i o n  t o  the  s p r i n g s  and w e l l s .  

The Rio Grande R i f t  ex t ends  f r o m  Colorado through s o u t h e r n  
New Mexico. The r i f t  zone i s  composed of a series of  en-echelon 
n o r t h - t r e n d i n g  g rabens  and ha l f -g rabens .  T h i s  r i f t  borders,  
crosses, o r  merges w i t h  t h e  f o u r  g e o l o g i c  p rov inces  r ecogn ized  i n  
Nex Mexico. I t  p a s s e s  through t h e  Southern  Rocky Mountains and 
p a r t i a l l y  a d j o i n s  t h e  Colorado P l a t e a u  t o  t h e  w e s t .  The Great 
P l a i n s  P rov ince  l i e s  t o  t h e  e a s t  of t h e  r i f t  and t h e  Bas in  and 
Range a b u t s  t h e  r i f t  t o  t h e  w e s t .  F a u l t  s c a r p s  w i t h  v a r y i n g  de- 
g r e e s  of exposure  are common a long  t h e  l e n g t h  of  t h e  r i f t .  

The Rio Grande R i f t  and a d j a c e n t  r e g i o n s  have expe r i enced  
v o l c a n i c  a c t i v i t y  through most of t h e  Cenozoic  era. Volcanism 
c o n c u r r e n t  w i t h  r i f t i n g  began about  20 t o  26 m i l l i o n  y e a r s  ago ,  
predominant ly  a long  t h e  middle  and wes te rn  p a r t s  of t h e  r i f t .  Sub- 
s e q u e n t  v o l c a n i c  a c t i v i t y  forms t h e  Jemez  Mountains ,  t h e  Socor ro  
and Magdalena Peaks.  The youngest  v o l c a n i c  r o c k s  i n  t h e  s ta te  
are abou t  1 0  thousand y e a r s  old.  

The h o t  s p r i n g  a c t i v i t y  i n  New Mexico co r re sponds ,  g e n e r a l -  
l y ,  t o  t h e  r e g i o n s  of young volcanism and h igh  h e a t  f l ows  ( > 2 . 5  
HFU). These h i g h  f lows  c o i n c i d e  w i t h  t h e  e n t i r e  w e s t e r n  p a r t  of 
t h e  Rio Grande R i f t ,  d e f i n e  an area i n  t h e  v i c i n i t y  of t h e  McCarty 's  
b a s a l t  and encompass a r e g i o n  i n  sou thwes te rn  New Mexico and south-  
e a s t e r n  Arizona.  A p o r t i o n  of t h e  r ibbon  of h igh  h e a t  f low over- 
l i e s  an area n e a r  Socorro where an  e x t e n s i v e  ( > 6 6 0  sq. m i . )  s i l l -  
l i k e  magma body i s  l o c a t e d  a dep th  of about  11 m i l e s .  I n  south-  
wes te rn  New Mexico t h e  the rma l  anomaly i s  a s s o c i a t e d  w i t h  t h e  
n o r t h - t r e n d i n g  Bas in  and Range s t r u c t u r e s .  I n  t h i s  r e g i o n  Qua- 
t e r n a r y  b a s a l t i c  vo lcanism i s  widespread  i n  a d d i t i o n  t o  o l d e r  
s i l i c i c  v o l c a n i c  r o c k s .  

NM- 2 
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V. RESOURCE DATA 

Eight KGRAs, totaling about 500 sq. mi., have been desig- 
nated by USGS. One of these, in Valles Caldera, has been con- 
firmed as a high temperature resource. At least four others plus 
additional areas are considered to be potential high temperature 
resources. Many prospective low and moderate resources have yet 
to be confirmed. 

VI. GEOTHERMAL ACT IVIT I E  S 

In the Valles Caldera region (the Base Location No. 1 KGRA), 
Union Oil Company has drilled six producing wells with bottom hole 
temperatures ranging between 460 and 570'F. This confirmed reser- 
voir is estimated to contain 3/4 cubic mile of water in its 32 
cubic mile volume. Electrical potential is rated conservatively 
as 400 MW for 30 years. A joint venture of Union and the Public 
Service Co. of New Mexico, with 50% DOE funding, is to have a 50 
MW demonstration plant on line in 1982. 

Leases totalling 260,000 acres have been granted (19781, 
about 75% on Federal lands, 25% on state. 

The Los Alamos Scientific Laboratory, under DOE sponsor- 
ship, has been performing hot dry rock experiments in New Mexico; 
the 1979 project was a 9 MW extraction loop. 

State assisted geothermal heating demonstration projects 
include a center for the elderly, a hospital, and a greenhouse. 

VII. LEGAL ACTIVITIES 

In 1967 the state's Geothermal Resources Act was enacted 
and required all state lands to be leased through competitive 
bidding only and for terms of five years. 1973 legislation di- 
rected the Oil Conservation Division to regulate drilling, devel- 
opment, and production of geothermal resources and to conserve the 
resources in the same manner as the Division regulated natural gas. 
This action was followed in 1975 by enactment of the Geothermal 
Resources Conservation Act and gives the state access to drilling 
and abandonment records. Also enacted in 1975 was the Energy Re- 
search and Development Act, which created a fund to share costs of 
research and development projects. 1979 legislation clarified 
procedures and powers in the conservation act and authorized a 
review of geothermal leasing policies. Various relaxations of 
leasing policy were recommended for adaption at subsequent meet- 
ings of the legislature. 

NM- 3 
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V I I . 1 .  CONTACTS 

1. Sta te  Geothermal  Team: 

a. O p e r a t i o n s  Research ,  Ed Grisham, Team Leade r ;  

b. Resource Assessment ,  Chand3er Swariberg, New Mexico 
S ta te  U n i v e r s i t y .  

2 .  N e w  Mexico Nat ionaa  "Resources Department ,  S t e v e  Reynolds ,  
S ta te  Eng inee r ;  B i l l  Huiy, S e c r e t a r y .  

3 .  N e w  Mexico Energg a n d ' M i n e r a l s  Department ,  L a r r y  Kehoe, 
A d m i n i s t r a t o r .  

4 .  N e w  Mexico S t a t e  .Land Of fkce ,  Alex Armijo,  S t a t e  Land 
Commissioner. 

R E F E R E N C E S  AND L I S T  O F  S I G N I F I C A N T  R E P O R T S  

(1) "New 'Mexico Hydro'thermal Commerciaylization B a s e l i n e ,  It 
EG&G Idaho,  I n c . ,  May 1979. 

COMMON *REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  and ((2-7). 
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SECTOR 
ELECT. 

OIL LPG GAS COAL PURCH. 

GROSS 

RESIDENTIAL 

COMMERCIAL 

2436.1 2 0 . 8  604.7 315.2 326.0 

4 3 5 . 0  13.1 377.9 4.4 98.0 

380.0 1.5 132.4 2.8 126.3 

RECENT OR CURRENT 1. Joint NYSERDA and DOE/DGE state-coupled 
resource assessment program; Dunn Geo- 
science assessing capital area New York. 

western half of state in ct,operation with 
Dennis Hodges of University of Buffalo at 

2. LASL funded study in three areas of the 

PROPOSED STUDIES JHU/APL proposal to NYSERDA on locating zones 
of enhanced permeability in the Appalachain 
Basin. 

NEW YORK 
(December 1980) 

NEW YORK 
GEOTHERMAL DATA SUMMARY SHEET . (cf. State Geothermal Fact Sheet, New York) 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TOTAL POPULATION: 18,241,584 TOTAL AREA: 47.831 SQ. MI. 
POPULATION DENSITY: 381 PERSONS/SQ. MI. 

I TYPE I NUMBER I STATUS I 1012 BtU I 
I Coal Mines I 0 1  0 thousand tons I 0 I 
1 Natural Gas (liq.) I 0 I 0 thousand bbl I 0 I 
I Natural Gas Wells I - I 15,500 million cu. ft. I 16 I 
1 Crude Oil Wells I - I 8 5 5  thousand bbl I 0 . 0 0 4 9  I 

GEOTHERMAL OVERVIEW 

Wi th in  New York, the Champlain Valley and the  Appalachian 
Basin are deep sedimentary basins with above average geo- 
thermal gradients local ly and may have potential as hydro- 
thermal resources. The western part of the state has 
t h i n n e r  sedimentary cover but h igher  gradients and may be 
attractive for hot d ry  rock development. 

Hot Spring 

Estimated Depth to Basement/ 
Projected Temperature 

Interior Barin Aquifers 

Coastal Plain Aquifers 

IBA 

CPA 

IMC lgneourandlar Metamorphic Complex 

PRIMARY CONTACTS ENERGY USE - 1976 110" 8TUl 

DEPARTMENT OF NATURAL RESOURCES: Department of Environmental Conservation, Yenry L. 
Diamond, Commissioner ( 5 1 8 )  474-2121 

I 
DIVISION OF WATER RIGHTS: Bureau of Water Management, Eldred Rich, Assistant 

Director '(5181 474-2121 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: Henry L. Diamond, Commissioner (518) 474-2121 

I OFFICE OF ENERGY POLICY: New York [State Energy Office, Ted Deboer I INDUSTRIAL I 6 8 . 0  I 6.1 I 117.4. I 64.2 I 93.5 I 
PLANNING BUREAU: Office Of Planning Services, Executive Department, 

Richard A. Wiebe, Director (518) 474-2121 
I GEOLOGICAL SURVEY: Dr. Robeit Fakunding, State Geologist (518) 474-5816 

I ERDA: New YOrk ERDA, Dr. Burton Krakow 

LEGISLATIVE CONTACTS 

SENATORS Jacob K. Javitts ( R )  

Daniel P. Moynihan (Dl 
GOVERNOR Hugh L. Carey (D) 
1 

CONGRESSMEN (DIST.) Counties: ((P) = part1 

3 - Greg Carman ( R )  

5 - Raymond J .  McGrath ( R )  

6 - John Leboutillier ( R )  

16 - Charles E. Schumer (D) 
17 - Guy V. Molinari ( R )  

I 

i GEOTHERMAL ACTIVITIES 

CURRENT USES I Saratoga springs 29 - Gerald Soloman ( R )  

30 - David Martin ( R )  

32 - George Wortley ( R )  

33 - Gary Lee ( R )  

Rensselaer, Saratoga 

Oswego (P) 

Onondaga (P) 

Cayuga, Onondaga (P), Ontario (P) 
Oswego (P), Schuyler, Seneca, Steuben (PI, 
Tomkins (P), Yates Amherst. 

Joint NYSERDA, DOE/DGE drilling resource 
continuation well at Clinton Corn Product' 
plant, Montezuma, New York. 
Analysis of potential geothermal resources 
and their use, Lebanon Springs Area, New 
York. (for NYSERDA by J.  R. Dunn.) 
Geothermal resource evaluation, eastern 
New York state: NYSERDA 79-6. bv J. R .  

3 .  

4. 

5. 
1 1  

Youno and J. R. Dunn. 

34 - Frank Horton ( R )  

35 - Barber 8. Conable, Jr. ( R )  

36 - John J.  LaFalce (D) 

37 - Henry J.  Nowak (D-Lib) 

3 8  - Jack Kemp ( R )  

39 - Stanley N. Lundine (D) 

I 

Monroe (P), Wayne 

Genesee, Livingston, Monroe (P), 
Ontario (PI, Wyoming 

Erie (PI, Monroe (P), Niagara, Orleans 

Erie (PI 

Erie (P) 

Allegheny, Cattaraugus, Chatauqua, 
Chemung (P), Erie (P), Steuben (P) I LEGAL ACTIVITIES lNone I 



State Geothermal Fact Sheet 

NEW YORK 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 18,241,584 Area: 47,831 sq. mi. Density: 381 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: 2,611,000 Area: 12,672 sq. mi. Density: 206 per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
0 IL 

(mi 11 ion 
bbl) 

GROSS 422 
Residential 75 
Commerical 62 
Industrial 11 

2: * 
I 
P 

(C-7) 
GAS COAL ELECTRICITY LPG 

gal. 1 cu. f t. ) tons) (bi 1 l i o n  kWh) 
(million (trillion (million PURCHASED 

218 586 12 96 
137 327 0.2 29 
15 128 0.1 37 
64 114 2 27 

Trillion Btu 

2436.1 20.8 604.7 315.2 326.0 
Residential 435.0 13.1 377.9 4.4 98.0 
Commercial 380.0 1.5 132.4 2.8 126.3 

GROSS 

Industrial 68.0 6.1 117.4 64.2 93.5 

Percentages 72 1 18 9 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 



THE JOHNS HOPKINS UNIVERSITY 

APPLIED PHYSICS LABORATORY 
LAUREL. MARYLAND 

111. STATE FUEL PRODUCTION ( 1 9 7 9 )  (C-6) 

Type N u m b e r  U n i t s  
T r i l l i o n  

Btu 

C o a l  mines 0 0 thousand t o n s  0 
N a t u r a l  g a s  ( l i q . )  0 0 thousand b b l  0 
N a t u r a l  g a s  w e l l s  - 1 5 , 5 0 0  m i l l i o n  cu.  f t .  1 6  
Crude o i l  w e l l s  - 855 thousand b b l  0 . 0 0 4 9  

I V  . GEOLOGY 

P a l e o z o i c  sed imentary  r o c k s  on t h e  n o r t h e r n  l i m b  of t he  
Appalachian Bas in  u n d e r l i e  m o s t  of N e w  York State .  These r o c k s  
f o r m  a wedge t h a t  b e g i n s  on t h e  f l a n k s  of t h e  Adirondack D o m e  and 
t h e  F ron tenac  Axis  t o  t h e  n o r t h  and t h i c k e n s  t o  more than  1 0 , 0 0 0  
f t .  a l o n g  t h e  N e w  York-Pennsylvania  border.  The Adirondack Dome 
c o n s i s t s  of Precambrian ( G r e n v i l l e  age  i s  abou t  1.1 b i l l i o n  y e a r s  
ago) rocks,  s i m i l a r  i n  age t o  t h e  b e l t  of g n e i s s e s  called t h e  
Hudson Highlands t h a t  crosses t h e  s o u t h e a s t e r n  p a r t  of t h e  s ta te  
and forms t h e  e a s t e r n  boundary t o  the Appalachian Bas in .  South- 
east  of t h i s  b e l t  l i es  t h e  Manhattan Prong, a series of l a t e  P r e -  
cambrian t o  P a l e o z o i c  metamorphic rocks. Downdropped between t h e  
Manhat tan Prong and t h e  Hudson Highlands i s  t h e  Newark Bas in ,  which 
i s  f i l l e d  w i t h  m o r e  t h a n  1 0 , 0 0 0  f t .  of T r i a s s i c - J u r a s s i c  aged sedi-  
mentary and igneous  rocks .  Long I s l a n d  i s  u n d e r l a i n  by t h e  uncon- 
sol idated sed imen t s  of t h e  Coastal P l a i n  t h a t  t h i c k e n  t o  about  2000  
f t .  toward t h e  east .  

S e v e r a l  areas of New York S ta te  may have geothermal  poten-  
t i a l .  High t h e r m a l  g r a d i e n t s  e x i s t  i n  t h e  Appalachian  Bas in  and 
are associated w i t h  v a r y i n g  amounts of sed imentary  c o v e r .  Where 
t h e  c o v e r ,  which may ac t  as i n s u l a t i o n ,  i s  t h i n  and c o i n c i d e s  
w i t h  an e l e v a t e d  g r a d i e n t ,  such as  a t  B u f f a l o  ( 3 0 0 0  f t .  t o  basemen t ) ,  
t h e  p o t e n t i a l  f o r  h o t  d r y  rock  development  i s  good. T h e  t h i c k  
sed imen ta ry  sequences  of  t h e  Appalachian,  Champlain,  and Newark 
B a s i n s ,  where t h e y  are a s s o c i a t e d  w i t h  elevated g r a d i e n t s ,  may 
a l s o  b e  e x p l o i t a b l e .  I f  t h e s e  sed imentary  sequences c o n t a i n  ex- 
t ractable  water a t  dep th ,  t h e y  may c o n t a i n  hydro thermal  sys tems.  

V. RESOURCE DATA 

High g r a d i e n t s  (>2.0°/100 f t . )  have been measured i n  t h e  
wes te rn  p a r t  of  t h e  s ta te  between Binghamton and B u f f a l o  and Syra- 
cuse .  I n  t h i s  area t h e  sed imentary  r o c k s  t h i c k e n  from 2000 f t .  i n  
t h e  n o r t h  t o  an  e x c e s s  of 1 2 , 0 0 0  f t .  i n  t h e  sou th .  

N o  g r a d i e n t  d a t a  are a v a i l a b l e  f o r  t h e  Champlain V a l l e y .  
However, t h i s  b a s i n  i s  g e n e t i c a l l y ,  s t r u c t u r a l l y ,  and 
related t o  t h e  Montreal  r e g i o n ,  which has  t h e  h i g h e s t  

NY-2 
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( g r e a t e r  t h a n  3.0°F/100 f t . )  r eco rded  i n  e a s t e r n  North America. 
I f  s i m i l a r  g r a d i e n t s  e x i s t  i n  t h i s  a r e a ,  t h e n  t h e  t e m p e r a t u r e s  
a t  t h e  b a s e  o f  t h e  1 0 , 0 0 0  t o  15,000 f t .  sequence i n  t h e  Albany 
area may be  s i g n i f i c a n t .  The e x t e n s i v e  f a u l t i n g  i n  t h e  Champlain 
V a l l e y  may p r o v i d e  t h e  framework f o r  a r e g i o n a l  convec t ion  system. 
D i f f e r e n t i a l  v e r t i c a l  movements a c r o s s  t h i s  15 ,000- f t .  deep b a s i n  
are p r e s e n t l y  o c c u r r i n g .  

w a t e r  w e l l s ,  which may i n d i c a t e  a sha l low h e a t  s o u r c e  a t  t h e  b a s e  
of t h e  sed iment .  

L o c a l l y ,  C 0 2  i s  produced from sha l low 

N o  g r a d i e n t  d a t a  are a v a i l a b l e  f o r  t h e  n o r t h e a s t e r n  end of 
t h e  Newark Bas in ,  which l i e s  i n  s o u t h e a s t e r n  N e w  York. Although 
t h i s  p a r t  of t h e  Bas in  i s  n o t  known t o  exceed a d e p t h  of  5000 f t . ,  
i t s  c o n t r o l  by major  c r u s t a l  f a u l t s  make it a l i k e l y  i n s u l a t i n g  
cap  f o r  a p o t e n t i a l  convec t ion  system. 

V I .  GEOTHERMAL A C T I V I T Y  

C u r r e n t  s t u d i e s :  1. New York ERDA t o g e t h e r  w i t h  DOE/DGE h a s  
funded Dunn Geoscience Corp. t o  s t u d y  C 0 2 -  

r i c h  waters i n  t h e  c a p i t o l  area ( R e n s s e l a e r  
Co.) ( 4 ) .  Dunn a l so  s t u d i e d  w a t e r - r e f e r -  
enced h e a t  pumps on a c o n t r a c t  w i t h  t h e  
N a t i o n a l  Water W e l l  A s s o c i a t i o n .  NYSERDA 
and Dunn Geoscience are s t u d y i n g  space  
h e a t i n g  of p u b l i c  b u i l d i n g s  w i t h  h e a t  
pumps and w a t e r  from s p r i n g s  a t  Lebanon 
S p r i n g s ,  New York ( 8 ) .  

V I I .  

V I I I .  

2 .  DOE/DGE and NYSERDA are d r i l l i n g  a re- 
s o u r c e  c o n f i r m a t i o n  w e l l  n e a r  C l i n t o n  
Corn P r o d u c t s  P l a n t ,  Montezuma, NY ( 6 )  
and ( 9 ) .  

3. LASL h a s  funded a s t u d y  ( 5 )  of h e a t  f low 
and the rma l  g r a d i e n t s  i n  t h e  wes te rn  h a l f  
of  t h e  s ta te  as a p o t e n t i a l  HDR demonstra-  
t i o n  s i t e .  

LEGAL A C T I V I T I E S  

To b e  de te rmined .  

CONTACTS 

1. N e w  York ERDA, Agency B u i l d i n g  N o .  2 ,  Empire S t a t e  
P l a z a ,  Albany, NY 1 2 2 2 3 ,  D r .  B. Krakow. 
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2.  Geo log ic  Survey ,  N e w  York S ta te  Educa t ion  Bu i ld ing ,  
Albany, NY 1 2 2 2 4 ,  D r .  Robe r t  Fakunding,  (518) 474-5816. 

3 .  N e w  York S ta te  Energy O f f i c e ,  Albany, NY,  Ted Deboer. 

4 .  Dunn Geosc ience  Corp. ,  North Latham, NY 1 2 1 1 0 ,  James 
R .  Dunn. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Y .  W.  I s a c h s e n ,  " I n v e s t i g a t i o n s  of  Two A r e a s  i n  New York 
S t a t e  Which May Have P o t e n t i a l  f o r  Geothermal  Energy ,"  
S t a t e  U n i v e r s i t y  of  New York, COO-2694-3. 

Y.  W. I s a c h s e n ,  e t  a l . ,  "The Pan the r  Mountain C i r c u l a r  
S t r u c t u r e :  A P o s s i b l e  Bur i ed  Meteorite." ( 

issocia t i o n .  

Y.  M. I s a c h s e n ,  "Contemporary Doming of  t h e  Adirondack 
Mountains ,  N . Y . , "  Trans .  American Geophysics  Union, 
EOS Vol. 57 ,  N o .  325, 1976. - 
"Geothermal Resource Evalua t ion  - E a s t e r n  N e w  York S t a t e , "  
Dunn Geosc ience  Corp. Repor t  NYSERDA 79-6,  Aug 1979. 

Geothermal  Skudies ,  Western New York, K.  G .  H i l f i k e r ,  
S t a t e  U n i v e r s i t y ,  N . Y . ,  B u f f a l o ,  Pub l i shed  i n  Common 
Ref .  (C-8).  

NYSERDA Proposa l ,  Montezuma (Cayuga County,  N . Y  . )  . 
"Requirements  f o r  Hydrologic  T e s t  W e l l  i n  Western N e w  
York S ta te , "  JHU/APL Letter CQO-2852 t o  D r .  B. Krakow, 
NYSERDA, Apr 3 ,  1980. 

"Ana lys i s  of  P o t e n t i a l  Geothermal  Resources  and T h e i r  
U s e ,  Lebanon S p r i n g s  A r e a ,  New York," Dunn Geoscience 
Corp. D r a f t  Repor t  t o  NYSERDA, 1 7  J u l  1980. 

"Geothermal Energy i n  Cayuga County,  N e w  York," JHU/APL 
QM-80-082, 28 May 1980. 

COMMON REFERENCES 

( C - 4 ) ,  (C-6) , (C-71, and (C-8).  
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TYPE Clastic and carbonate 

DEPTH up to 10,000 ft. 

TYPE NUMBER STATUS I 1012 BtU 
Coal Mines 0 0 thousand tons I 0 

COMMfXCIAL 

INDUSTRIAL 

PERCENT 

32.0 1.1 19.0 1.6 49.0 

95.0 11.1 20.0 46.0 72.0 

5 0  2 5 36 

CURRENT USES None 

RECENT OR CURRENT 
STUDIES 

1. VPILSU Geothermal Targeting 6 Evaluation, 
Coastal Plain. 

LEGAL ACTIVITIES NCSL may conduct workshop for state legislature 
to consider geothermal legislation. 

NORTH CAROLINA 
(December 1980) 

NORTH CAROLINA 
GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet, North Carolina) 

TOTAL POPULATION: 5,082,059 TOTAL AREA: 48,798 SQ. MI. 
POPULATION DENSITY: 104 PERSONS/SQ. MI. 

GEOTHERMAL RESOURCE DATA 

1. 
I 
I 

I NAME I Coastal Plain Sediment I 

GEOTHERMAL OVERVIEW 

The thickness of sediments within the Atlantic Coastal 
Plain increases to greater than 10.000 feet to the east. 
Locations of high gradient do occur and therefore repre- 
sent potential hydrothermal and hot dry rock resources. 

10" Interior Basin Aquifieri Area Covered by APL/JHU 
Scenario or Market Survey CPA I Coastal Plain Aquifers 

e Hot Spring IMC l lgnwur and/or Metamorphic Complex 

rtimated Depth to Basement! ' E 'Projected Temperature 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

I Natural Gas (liq.) I 0 t 0 thousand bbl I 0 I 
I Natural Gas wells I o I o million cu. ft. I o I 
I Crude Oil Wells I 0 I 0 thousand bbl I 0 I 

~ 

PRIMARY CONTACTS 

I ENERGY DIVISION: Brian Flattery, Director I9191 733-2230 I 
I GEOLOGICAL SURVEY SECTION: James SaApair, Geologist 1919) 733-7353 I 
I COAST ZONE MANAGEMENT: Ken Stewart 1919) 733-2293 I 
I LAND USE PLANNING: Mark Sullivan 1919) 733-3833 I 
I ENVIRONMENTAL IMPACT ASSESSMENT: C. Baggitt, supervisor (919) 733-7061 I 

ENERQY USE - 1976 110" BTUl I PUBLIC UTILITY REGULATION: Robert K! Kroger, Chairman (919) 733-4249 I 
I ELECT. I SECTOR I OIL I LPG I GAS 1 COAL PURCH. 

I GROSS I 731. 1 22.5 I 7 5 . 0  I 534.0 I 198.0 I 

LEGISLATIVE CONTACTS 

Jesse A. Helms I Robert B. Mprgan 
GOVERNOR James B. Hunt ( D )  I 

GEOTHERMAL ACTIVITIES I CONGRESSMEN IOIST.) 

1 - Walter P. Jones ID) 

2 - L. H. Fountain (D) 

3 - Charles 0. Whitley, Sr. ID) 2. APL/JHU energy market analysis completed. 
3. Coastal Plain Geothermal Gradient Drilling 

Project, DOE/DGE. 

None 

6 - Eugene Johnstone 1 7 - Charles Rose (D) 

11 - William M. Hendon 
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NORTH CAROLINA 
r o x  

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

GEOTHERMAL RESOURCE AREA 

Population: 305,693 Area: 7,111 Sq- mi* Density: 43  per sq. mi. 

11. ENERGY CONSUMPTION* ( 1 9 7 7 )  

OIL 
(million 
bbl) 

GROSS 1 0 5  

Commerical 5 
Industrial 1 6  

z 
0 
w I Residential 12 

(C-7) 
LPG GAS COAL 

(million (trillion (million 
gal.) cu.ft.) tons) 

2 3 5  7 3  2 2  
1 0 5  3 2  0.07 

1 2  1 8  0 .04  
1 1 6  20 1 . 5  

Trillion Btu 

GROSS 7 3 1  22 .5  7 5  5 3 4 . 0  
Residential 69 10 .0  3 3  2 . 1  
Commercia 1 3 2  1.1 1 9  1 . 6  
Industrial 9 5  11.1 2 0  46.  

Percentages 50 2 5 36  

ELECTRICITY 
PURCHASED 

(billion kWh) 
5 8  
2 2  
1 4  
2 1  

1 9  8 
7 6  
49  
7 2  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 
- - ,  

Type Number Units 
Trillion 
Btu 

Coal mines 0 0 thousand tons 0 
Natural gas (liq. ) 0 0 thousand bbl 0 
Natural gas wells 0 0 million cu. ft. 0 
Crude oil wells 0 0 thousand bbl 0 

IV . GEOLOGY 

The surface of the basement complex to the north of Wilm- 
ington dips to the southeast attaining a maximum onshore depth 
of approximately 10,000 ft. in the vicinity of Cape Hatteras. 
Coastal plain sediments, which range in age from Cretaceous to 
Recent, form a southeasterly thickening wedge that overlies the 
Precretaceous basement complex. An onshore positive basement 
Structure, trending northwest-southeast, is the dominant struc- 
tural feature south of Wilmington. This feature, the Cape Fear 
Arch, is covered by a thin (about 1500 ft.) veneer of sedimentary 
rocks. 

V. RESOURCE DATA 

The DOE/DGE sponsored geothermal drilling program drilled 
eleven 1000 ft. gradient holes in the North Carolina coastal plain. 
The geothermal gradients varied from 22OC/km to 41°C/km (1.2OF/ 
100 ft. to 2.2OF/100 ft.). Since the depth to basement is 2000 
to 3000 ft. over much of the coastal plain, estimates of tempera- 
tures at basement are modest, i.e., 3OoC to 44OC (86 to 112OF). 
However for several holes on the mainland, to the west of Cape 
Hatteras, and where the depth to basement is 4000 to 5000 ft., 
temperatures at basement are estimated to be as high as 85OC 
(185OF) (3). 

VI. GEOTHERMAL ACTIVIES 

The geothermal gradient test holes sponsored by the DOE/DGE 
drilling program have been completed and the results have been 
assessed by VPI&SU. APL/JHU has conducted and published a study 
of the energy markets in the northern coastal region of the state 
(6). APL has forwarded information to a utility (Carolina Power 
and Light) on the nature and prospects for geothermal energy. 

VII. LEGAL ACTIVITIES 

NCSL may conduct a workshop for state legislature to con- 
sider geothermal legislation. 

NC-2 
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VIII. CONTACTS 

1. Energy D i v i s i o n ,  430 N .  S a l i s b u r y  S t . ,  R a l e i g h ,  NC 
27611, B r i a n  F l a t t e r y ,  Di rec tor ,  (919)  733-2230. 

2 .  Energy P o l i c y  Counc i l ,  c/o Energy D i v i s i o n ,  430 N .  
S a l i s b u r y  S t . ,  Ra le igh ,  NC 27611, (15  m e m b e r  c o u n c i l ) ,  
(919)  733-2230. 

3. Energy F a c i l i t y  S i t i n g ,  N.C .  U t i l i t i e s  Commission, 
P u b l i c  S t a f f ,  430 N .  S a l i s b u r y  S t . ,  Ra le igh ,  NC 27611, 
Andrew W. W i l l i a m s ,  C h i e f ,  E lec t r ic  D i v i s i o n ,  (919)  
733-2267. 

4 .  P u b l i c  U t i l i t y  R e g u l a t i o n ,  N.C. U t i l i t i e s  Commission, 
430 N .  S a l i s b u r y  S t . ,  R a l e i g h ,  NC 27611, Robert K .  
Koger, Chairman, (919) 733-4249. 

5 .  L e g i s l a t i v e  Energy R e l a t e d  Committees, Leg i s l a t ive  
B u i l d i n g ,  Ra le igh ,  NC 27603, (919)  733-7044. 

a.  P u b l i c  U t i l i t i e s  and Energy C o m m i t t e e  
S t a t e  House of R e p r e s e n t a t i v e s  
Representat ive Dwight W. Quinn, Chairman 
T e r r e n c e  S u l l i v a n ,  Director of  Research 

b.  P u b l i c  U t i l i t i e s  and Energy Committee 
S ta te  S e n a t e  
S e n a t o r  James B. G a r r i s o n ,  Chairman 
T e r r e n c e  S u l l i v a n ,  Director of Research  

6 .  L e g i s l a t i v e  S e r v i c e s ,  L e g i s l a t i v e  Services O f f i c e ,  
Legislative Building, Raleigh, NC 27603, John Allen, 
L e g i s l a t i v e  S e r v i c e s  O f f i c e r ,  (919)  733-7044. 

7. Resource P l a n n i n g  and I n v e n t o r y  S e c t i o n ,  D i v i s i o n  of 
Land Resources, D e p t .  of N a t u r a l  Resources & Community 
Development, P . O .  Box 27687, R a l e i g h ,  NC 27611, Mark 
S u l l i v a n ,  C h i e f ,  (919)  733-3833. 

8. Geological Survey S e c t i o n ,  D i v i s i o n  of Land Resources, 
Dept. of N a t u r a l  Resources  & Community Development, 
P .O .  Box 27687, Rale igh ,  NC 27611, James Sampair ,  
S e n i o r  Geologis t  f o r  t he  Coastal  P l a i n ,  (919)  733-7353. 

9. Coastal Zone Management, Dept. of N a t u r a l  Resources  and 
Community Development, P . O .  Box 27687, Ra le igh ,  NC 27611, 
David Owens, Chief  of P l a n n i n g  and T e c h n i c a l  S e r v i c e s ,  
(919)  733-2293. 

NC- 3 
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1 0 .  Environmental  Impact  Assessments ,  D i v i s i o n  of  Budget 

I Management, 1 1 6  W. J o n e s  S t . ,  Ra le igh ,  NC 27603, Crys  
B a g g e t t ,  C l e a r i n g h o u s e  S u p e r v i s o r ,  ( 9 1 9 )  733-7061. 

11. S t a t e  Coupled Reservoir Assessment Program, VPI&SU, 
Blacksburg ,  VA 24061, P r o f .  John C o s t a i n ,  Geothermal 
Program, (703) 961-5096. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) P. M. B r o w n ,  J. A. M i l l e r ,  and F. M. Swain,  " S t r u c t u r a l  
and S t r a t i g r a p h i c  Framework and S p a t i a l  D i s t r i b u t i o n  
of P e r m e a b i l i t y  of t h e  A t l a n t i c  Coastal  P l a i n ,  Nor th  
C a r o l i n a  t o  New York," U.S.G.S. P r o f e s s i o n a l  Paper  796, 
1972. 

( 2 )  "Evalua t ion  and T a r g e t i n g  of Geothermal  Energy Resources 
i n  t h e  S o u t h e a s t e r n  Un i t ed  S t a t e s ,  P r o g r e s s  Repor t  
O c t  1, 1978 - March 30,  1979,"  VPI&SU, B lacksburg ,  VA, 
DOE Repor t  VPI-SU-5648-5. 1 

I 
( 3 )  "Geothermal Resources of t h e  E a s t e r n  Un i t ed  S t a t e s , "  

Gruy F e d e r a l ,  I n c . ,  Ar l ing ton ,  VA, DOE Repor t  DOE/ET/ 
28373-T2. 

I ( 4 )  "Geothermal Energy Market S tudy  i n  t h e  A t l a n t i c  Coastal  
P l a i n ,  D e f i n i t i o n s  of  Markets  f o r  Geothermal  Energy i n  
t h e  Nor the rn  A t l a n t i c  Coastal P l a i n , "  APL/JHU GEM-002 
(QM-80-075), May 1980. 

COMMON REFERENCES 

(c-1), (c-4)', (C-5),  (C-6) ,  and ( C - 7 ) .  
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Coal Mines 
~ 

12 6,905 thousand tons 97.8 

I 

Natural Gas (liq.) I 

NORTH DAKOTA ' 
GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet, North Dakota) 

1,889 thousand lib1 7.6 

TOTAL POPULATION: 617,761 TOTAL AREA: 70,665 SQ. MI. 
POPULATION DENSITY: 8.7 PERSONS/SQ. MI. 

Natural Gas Wells 44 27,703 million cu. ft. 30.3 

GEOTHERMAL OVERVIEW 

Western North Dakota i s  under la in by the Madison aquifer 
and thus is  thought to  have some geothermal potential. 
However the present knowledge of the extent, quality, and 
temperature of the f lu ids i s  limited. 

Crude Oil Wells 1,404 20,235 thousand bbl 117.4 

SECTOR 

GEOTHERMAL ACTIVITIES 

ELECT. 
OIL LPG GAS COAL PURCH . 

I CURRENT USES I I 

GROSS 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

I RECENT OR CURRENT I 
STUDIES I 

98.3 6.3 38.8 80.2 1 2 . 5  

9.9 5.0 10.5 1.1 6.0 

7.6 0.6 12.8 0.6 4.5 

17.2 0.8 15.2 I 8.1 1.9 

I PROPOSED STUDIES I I 
LEGAL ACTIVITIES I 

NORTH DAKOTA 
(December 1980) 

Areas of Low; and Moderate 
Temperature Potential 

I 

I 
PRIMARY CONTACTS 

I 
I STATE GEOTHERMAL TEAM 

COMMERCIALIZATION PLANNING: Clifford Ness, Robert Kaiser (State Energy Office) 

RESOURCE ASSESSMENT: Erling BrOsteUn, Ken Harris (North Dakota Geological 
Survey) 

NORTH UAKOTA GEOLOGICAL SURVEY: Lee Gerhard, Director 

I NORTH DAKOTA WATER COMMISSION: Vernon Fahy, itate Engineer I 
I NORTH DAKOTA STATE LAND DEPARTMENT: R .  E. Lomen, /Director I 
I NORTH DAKOTA PUBLIC SERVICE COMMISSION: Richard Elkin: President I 

LEGISLATIVE CONTACTS i 
Milton R. Young (R) 
Ouentin N. Burdick (D) I GOVERNOR Allen I. Olson (R) 

CONGRESSMEN (DIST.) 

At large - Mark Andrews ( R )  

1 - Byron L. Dorgan (D) 
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State Geothermal Fact Shee t  

NORTH DAKOTA 

I. DEMOGRAPHIC INFORMATION ( 1 9 7 0 )  (C-4) 

TOTAL STATE 
Populat ion:  6 1 7 , 7 6 1  A r e a :  7 0 , 6 6 5  sq. m i .  D e n s i t y :  8 . 7  per  sq. m i .  

GEOTHERMAL RESOURCE AREA 

Populat ion:  A r e a :  sq. m i .  D e n s i t y :  per  sq. m i .  

11. ENERGY CONSUMPTION* (1975)  (C-7) 
0 I L  LPG GAS COAL ELECTRICITY 

bbl)  g a l .  1 c u . f t . 1  t o n s )  ( b i l l i o n  kWh) 
( m i l l i o n  ( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  PURCHASED 

GROSS 18  66  38  6 
R e s i d e n t i a l  2 5 3  1 0  0 
C o m m e r i c a l  1 6 1 2  0 
I n d u s t r i a l  3 8 1 5  0 . 5  

4 
2 
1 
0 . 6  

T r i l l i o n  B t u  

GROSS 98 .3  6 . 3  38 .8  8 0 . 2  1 2 . 5  
R e s  i den  t i a l  9 . 9  5 . 0  1 0 . 5  1.1 6 . 0  
C o m e r  cia1 7 . 6  0 . 6  1 2 . 8  0 . 6  4 . 5  
I n d u s t r i a l  1 7 . 2  0 . 8  1 5 . 2  8 . 1  1 . 9  

Percentages 4 4  3 1 7  3 6  

* E x c l u d i n g  n u c l e a r  and hydro e l e c t r i c i t y ,  c o k i n g  coal and pe t ro leum coke, and o t h e r  
petroleum products  n o t  used as f u e l s .  
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111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6)  

TY Pe Number U n i t s  
T r i l l i o n  

Btu 

Coal  mines 1 2  6,905 thousand t o n s  9 7 . 8  
1 , 8 8 9  thousand b b l  7 . 6  

N a t u r a l  g a s  w e l l s  4 4  27,703 m i l l i o n  cu.  f t .  3 0 . 3  
Crude o i l  w e l l s  1 , 4 0 4  2 0 , 2 3 5  thousand b b l  1 1 7 . 4  

N a t u r a l  g a s  ( l i q . )  - 

I V  . GEOLOGY 

North Dakota l i e s  e n t i r e l y  i n  t h e  Great P l a i n s  phys iogra-  
p h i c  p rov ince .  The g e o l o g i c  f e a t u r e  of i n t e r e s t  w i t h  r e s p e c t  t o  
geo the rma l  energy  i s  t h e  Madison a q u i f e r  occur ing  i n  t h e  wes te rn  
h a l f  of t h e  s t a t e .  The Madison c o n t a i n s  a r e g i o n a l l y  connected 
sys tem of f r ac tu re -and- so lu t ion -open ing  p o r o s i t y  w i t h  p r i n c i p a l  
r e c h a r g e  a t  o u t c r o p s  on t h e  p e r i p h e r y  of t h e  Black H i l l s  i n  South  
Dakota.  These  r e c h a r g e  w a t e r s  f l o w  outward and downward b e l o w  t h e  
s u r f a c e .  I n  t h e  W i l l i s t o n  B a s i n  r e g i o n ,  t h e  Madison i s  1 0 , 0 0 0  f t .  
deep,  and w a t e r s  are e s t i m a t e d  t o  be  as h o t  as 230OF. Water qua l -  
i t y  r anges  from good t o  poor due t o  t h e  occur rence  of e v a p o r i t e  
beds i n  t h e  upper p a r t  of t h e  Madison. C u r r e n t  unde r s t and ing  of 
t h e  e x t e n t  and t empera tu res  of waters i n  t h e  Madison or o t h e r  po- 
t e n t i a l  a q u i f e r s  i s  v e r y  l i m i t e d .  

V. RESOURCE DATA 

There are no d e s i g n a t e d  KGRAs  i n  North Dakota and t h e r e  are 
no confirmed r e s e r v o i r s .  The Madison a q u i f e r ,  however, must be  
c l a s s e d  as an e x c e l l e n t  p r o s p e c t  f o r  l o w  and medium t empera tu re  
a p p l i c a t i o n s .  

V I .  GEOTHERMAL ACTIVITY 

The o n l y  known o p e r a t i o n a l  geothermal  system h e a t s  and a i r  
c o n d i t i o n s  a farm house and b a r n  i n  s o u t h - c e n t r a l  North Dakota.  

N o  l e a s i n g  of f e d e r a l  or s t a t e  l a n d s  has  been done. Some 
measurements of g r a d i e n t  and h e a t  f low have been made a t  e x i s t i n g  
g a s  and o i l  w e l l s  and uranium tes t  h o l e s .  

S e v e r a l  A r e a  Development P l a n s  are be ing  p repa red  a s  p a r t  
of t h e  .DOE commerc ia l i za t ion  e f f o r t .  

V I I .  LEGAL A C T I V I T I E S  

N o  s t a t e  l e g i s l a t i o n  h a s  been developed to  e s t a b l i s h  
p o l i c i e s  conce rn ing  geothermal  e x p l o r a t i o n  or u t i l i z a t i o n .  

ND-2 
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V I I I .  CONTACTS 

1. S t a t e  Geothermal  T e a m :  

a. Commerc ia l i za t ion  P lann ing :  C l i f f o r d  N e s s ,  Robe r t  
Kaiser ( S t a t e  Energy O f f i c e )  ; 

b. Resource Assessment:  E r l i n g  B r o s t e u n ,  Ken Harris 
(Nor th  Dakota G e o l o g i c a l  Survey)  . 

2 .  Nor th  Dakota G e o l o g i c a l  Survey ,  L e e  Gerha rd ,  D i r e c t o r .  

3 .  North Dakota Water Commission, Vernon Fahy, S t a t e  En- 
g i n e e r .  

4 .  Nor th  Dakota S t a t e  Land Department ,  R.  E .  Lommen, 
Director .  

5. Nor th  Dakota P u b l i c  S e r v i c e  Commission, R icha rd  E l k i n ,  
P r e s i d e n t .  

REFERENCES AND LIST O F  SIGNIFICANT REPORTS 

(1) "Nor th  Dakota Hydrothermal  Commerc ia l i za t ion  B a s e l i n e , "  
EG&G Idaho ,  I n c . ,  Aug 1 9 7 9 .  

COMMON REFERENCES 

(c-4), (c-61, and ( C - 7 ) .  

ND- 3 
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NANE 

TYPE 

DEPTH 

AVG. THICKNESS 

Ht. Simon Formation 

Sandstone 

3000 ft. in southeastern corner of Ohio 

200 ft. 

Natural Gas Wells 9,406 93,610 million CU. ft. 102.3 

Crude Oil Wells 15,236 8,796 thousand bbl 51.0 

I 

GROSS 993.4 

RESIDENTIAL 81.0 

COMMERCIAL 53.4 

I J 
29.8 996.1 1582.0 356.6 

20.7 441.5 13.1 95.6 

174.8 7.1 76.4 2.3 

INDUSTRIAL 89.0 6.6 364.2 218.2 181.5 

PERCENT 28 1 28 44 

CURRENT USES None 

OHIO 
(December 1980) 

OHIO 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Ohio1 

TOTAL POPULATION: 10,651,848 TOTAL AREA: 40,975 SQ. MI. 
POPULATION DENSITY: 260 PERSONS/SQ. M I .  

GEOTHERMAL RESOURCE DATA 

3WO'lll 

i IBA 

+ + 3@X'/9OeF 

8W0'/17OoF 

WATER TEMP. 170°F (estimated) 

GEOTHERMAL OVERVIEW 

The state is cwered by an eastward thickening sedimentary 
sequence that may respresent a potential hydrothermal re- 
source (basal sandstones appear to contain water) - or hot 
dry rock resource where high thermal gradients occur. 

0 Hotspring 

+ Estimated Depth to Basement/ 
Projected Temperature 

IBA Interior Barin Aquifers 

CPA Coetal Plain Aquifers 

IMC lgneourandlor Metamorphic Complex 

1 Coal Mines I 235 I 45,785 thousand tons I 1,126.3 I PRIMARY CONTACTS 

I Natural Gas (liq.1 I - I 0 thousand bbl I 0 I 
DEPARTMENT OF NATURAL RESOURCES: David Lavaile, Acting Administrator (614) 466-6320 

DIVISION OF WATER RIGHTS: 

I DEPARTMENT OF ENVIRONMENTAL PROTECTION: Envlronmenial Protection Agency, Ned E. Wllllams, 
Director (6141 466-8318 

OFFICE OF ENERGY POLICY: Energy Emeigency Commission, Peter Susey, Chief of 
Policy Development (614 I 4 66-8102 I 

PLANNING BUREAU: Department (of Natural Resources, Planning Services. 
Dave LaValle, Acting Administrator (614) 466-6320 

Division Cdief and State Geologist, Horace R. Collins, 
(6141 466-5344 

Jack Hope, IChairman (6141 466-6797 

GEOLOGICAL SURVEY: 

ENERGY ADVISORY COUNCIL: 
(SELECTED MEMBERSHIP]: William Maddox, Ohio Dept. Of Natural Resources 

I I 
I 
I 

ENERGY USE - 1976 (10'. BTU) : 

: 

Robert 5. Ryan, Ohio Energy Emergency Commission 

Ned WilliaAs, Ohio Environmental Protection Agency 

I 
LEGISLATIVE CONTACTS 

I ELECT. I I SECTOR 1 OIL I LPG I GAS I COAL PURCH. 

John H. Glenn, Jr. (Dl I Howard M. Metzenbaum (D) 1 GOVERNOR James A. Rhodes (Rl 

CONGRESSMEN (DIST.1 

1 - Willis D. Gradison, Jr. 

2 - Thomas A. Luken (D) 1 15 - Chalmers P. Wylie (R) 

(Rl j 14 - John F. Seiberling (Dl 

3 - Tony P. Hall ( 0 )  i 1 6  - Ralph Regula (R) 

4 - Tennyson Guyer (Rl ' 1 7  - John M. Ashbsook (Rl 

18 - Douglas Applegate (D) 

19 - ~ y l e  Williams ( n )  

5 - Delbert L. Latta LR) 

6 - Bob McEwen (Rl 

7 - Clarence J. Brown (R) 

8 - Thomas N. Kindness (Rl 

9 - Ed Weber (Rl - 
10 - Clarence E. Miller ( R l  

11 - John W. Stanton (R) 

12 - Robert N. Shamansky (D) 

13 - Donald J. Pease (D) 

20 - Mary Rose Oakar (01 I 
21 - Louis Stokes (Dl 

22 - Dennis E. Eckhart (D) 

23 - Ronald 3. Mottl (0) 

I RECENT OR CURRENT LASL Funding Heat Flow Studies at Kent State. I STUDIES I 
I PROPOSED STUDIES I None I 
I LEGAL ACTIVITIES I Amended Substitute House Bill No. 154. I 



State Geothermal Fact Sheet 

OHIO 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 
Population: 10 ,651 ,848  Area: 40 ,975  sq. mi. Density: 2 6 0  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

per sq. mi. Population: Area : sq. mi. Density: 

11. ENERGY CONSUMPTION* (1975) 
O I L  

(million 
bbl) 

G R O S S  1 8 2  
Residential 1 4  
Commerical 9 
Industrial 1 5  

0 
3: 

I 
P 

(C-7 1 
LPG GAS COAL ELECTRICITY 

gal.) cu.ft.) tons ) (billion kWh) 
(million (trillion (million PURCHASED 

3 1 3  9 6 5  6 8  1 0 5  
2 1 7  4 2 8  0.5 2 8  

2 4  1 6 9  0.3 2 2  
69  3 5 3  8.4 54  

Trillion Btu 

G R O S S  993 .4  2 9 . 8  9 9 6 . 1  1 5 8 2 . 0  3 5 6 . 6  
Residential 81.0 20 .7  4 4 1 . 5  1 3 . 1  9 5 . 6  
Commercia 1 53.4 2 .3  1 7 4 . 8  7 . 1  7 6 . 4  
Industrial 89.0 6 . 6  3 t i 4 .2  2 1 8 . 2  1 8 4 . 5  

Percentages 28 1 2 8  4 4  

D 
W 
W 
E 2  
r n m  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6)  

Type Number U n i t s  
T r i l l i o n  

Btu 

Coal  mines 235 45,785 thousand t o n s  1 ,126 .3  

N a t u r a l  g a s  w e l l s  9 , 4 0 6  93,610 m i l l i o n  cu.  f t .  102.3 
Crude o i l  w e l l s  15,236 8,796 thousand b b l  51.0 

N a t u r a l  g a s  ( l i q . )  - b thousand b b l  0 

I V .  GEOLOGY 

An eas tward  t h i c k e n i n g ,  Paleozoic,  s ed imen ta ry  wedge over-  
l i e s  t h e  Precambrian basement complex th roughou t  Ohio. T h i s  se- 
quence of r o c k s  be longs  t o  t h e  w e s t e r n  l imb of  t h e  Appalachian 
Bas in  and i s  1 0 0 0  f t .  t h i c k  i n  t h e  w e s t ,  a d j a c e n t  t o  I n d i a n a ,  b u t  
t h i c k e n s  c o n s i d e r a b l y ,  t o  1 2 , 0 0 0  f t . ,  i n  t h e  e a s t e r n  p a r t  of  t h e  
s ta te .  The C i n c i n n a t i  Arch i s  t h e  no r th - sou th  basement  h i g h  t h a t  
s e p a r a t e s  t h e  Appalachian  Bas in  f r o m  t h e  I l l i n o i s  Basin.  The 
basement,  where i n t e r s e c t e d  by d r i l l i n g ,  i s  composed l a r g e l y  of 
igneous  rock  t o  t h e  w e s t  of t h e  a r c h  and of metamorphic r o c k s  t o  
t h e  east .  

The Paleozoic sed imentary  r o c k s  of t h e  w e s t e r n  t w o  t h i r d s  
o f  t h e  s t a t e  are o v e r l a i n  by P l e i s t o c e n e  g l a c i a l  till. F r e s h ,  
sha l low ground w a t e r  i s  abundant  i n  t h e  till t o  a d e p t h  of 400  f t .  
Ground water becomes b r a c k i s h  a t  g r e a t e r  d e p t h s  i n  t h e  sed imen ta ry  
sequence.  The M t .  Simon sands tone ,  which i s  t h e  b a s a l  s ed imen ta ry  
u n i t  t h a t  u n d e r l i e s  m o s t  of t h e  state, is  used f o r  tox ic  waste 
d i s p o s a l .  I t  a p p a r e n t l y  c o n t a i n s  cop ious  amounts of water; how- 
e v e r ,  t h e  w a t e r  i s  of h i g h  s a l i n i t y ,  i . e . ,  abou t  1 0 0 , 0 0 0  ppm. 

V. RESOURCE DATA 

Geothermal  g r a d i e n t s  i n  t h e  e a s t e r n  p a r t s  of t h e  s ta te  
commonly exceed 1.5OF/100 f t .  I n  r e g i o n s  where t h e  e l e v a t e d  g ra -  
d i e n t s  c o i n c i d e  w i t h  t h e  deepe r  p a r t s  of  t h e  sed imen ta ry  sequence ,  
t e m p e r a t u r e s  may b e  as h i g h  as 200°F a t  1 0 , 0 0 0  f t .  

V I .  GEOTHERMAL ACTIVITY 

T o  b e  de te rmined .  

V I I .  LEGAL ACTIVITIES 

T o  b e  de te rmined .  

OH-2 
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VIII. CONTACTS 

1. Department of Natural Resources, David LaValle, Acting 
Administrator, (614) 466-6320. 

2. Environmental Protection Agency, Ned E. Williams, Di- 
rector, (614) 466-8318. 

3. Energy Emergency Commission, Peter Susey, Chief of 
Policy Development, (614) 466-8102. 

4. Department of Natural Resources, Planning Services, 
Dave LaValle, Acting Administrator, (614) 466-6320. 

5. Geological Survey, Division Chief and State Geologist, 
Horace R. Collins, (614) 466-5344. 

6. Energy Advisory Council (selected membership), Jack 
Hope, Chairman; William Maddox, Ohio Dept. of Natural 
Resources; Robert S. Ryan, Ohio Energy Emergency Com- 
mission; Ned Williams, Ohio Environmental Protection 
Agency; (614) 466-6797. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) "Geothermal Resources of the Eastern United States," 
Report for DOE, DOE/ET/28373-T2, Gruy Federal, Inc., 
Arlington, Va. 

(2) "Hot Dry Rock Geothermal Energy Development Project, 
Annual Report Fiscal Year 1977," Los Alamos Scientific 
Laboratory, LA-7109-PR. 

COMMON REFERENCES 

(C-4), (C-6), and (C-7). 

I 



ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TYPE NUMBER STATUS 

Coal Mines 59 3,319 thousand tons 83.8 

Natural Gas (liq.) 

Natural Gas Wells 

crude Oil Wells 

GEOTHERMAL ACTIVITIES 

CURRENT USES None 1 

- 43,718 thousand bbl 176.3 

8,868 1,770,980 million cu. ft. 1,935.7 

72,880 191.204 thousand bbl 1.109.0 

RECENT OR CURRENT None I STUDIES I 

COAL SECTOR OIL LPG GAS 

GROSS I 35.3 I 34 .0  359.6 0.5 

i 

ELECT. 
PURCH. 

78.3 

OKLAHOMA 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, oklahomal 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

PERCENT 

TOTAL POPULATION: 2,559,229 TOTAL AREA: 68,782 S Q .  MI. 
POPULATION DENSITY: 37 PERSONS/SQ. MI. 

I 
2.1 23.9 82.5 0 30 .5  

11.7 2.7 43.1 0 25.5 

230.0 0.5 22.3 21.5 7.4 

8 8 84 0 

GEOTHERMAL OVERVIEW 

A fault bounded basin containing a thick sequence of con- 
solidated sediments occurs in the lower half of the state. 
Some areas have gradients above normal and may represent 
a potential hydrothermal resource. High water yields have 
been oMained from oil wells. 

LEGAL ACTIVITIES 

Hot Spring 

+ Estimated Depth to Basement/ 
Proieeted Temperature 

None 

IBA Interior Barin Aquifers 

CPA Coastal Plain Aqwfen 

IMC Igneous andlor Metamorphic Complex 

I 

OKLAHOMA 
(December 1980) 

PRIMARY CONTACTS 

I 
DEPARTMENT OF NATURAL RESOURCES: 

DIVISION OF WATER RIGHTS: Water Resources Board. Forrest Nelson, Executive 
Director 14051 528-7807 I DEPARTMENT OF ENVIRONMENTAL PROTECTION: Department Of POllUtiOn Control, Fred F. StOrer, JK. I 

Director (405) 528-2230 

I OFFICE OF ENERGY POLICY: Governor's Advisory Council on Energy, Dr. Wm. W. 
Talley, 11, Co-Chmn lw/Governor) (405) 521-3941 I 

PLANNING BUREAU: State Planning Coordination Office, Bobby A. 

GEOLOGICAL SURVEY: Dr. Charles S .  Mankin. Director 1405) 325-3031 

McCullough, Director (4051 521-2881 

I DEPARTMENT OF ENERGY: Richard G. Hill, Director (405) 521-3941, 2995 I 

LEGISLATIVE CONTACTS 

Henry L. Bellmon ( R )  I David L. Boren (D) GOVERNOR George Nigh (D) 

CONGRESSMEN (DIST.) 

1 - James R .  Jones ID) 

2 - Mike Synar (D) 

3 - Wesley W. Watkins (D) 

4 - Dave McCUrdy (D) 

5 - Marvin H. (Mickey) Edwards ( R l  

I 6 - Glenn English (D) 



State Geothermal Fact Sheet 

OKLAHOMA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 2,559,229 Area: 6 8 , 7 8 2  sq. mi. Density: 37  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

per sq. mi. Population: Area: sq. mi. Density: 

11. ENERGY CONSUMPTION* (1975) 

0 IL 
(million 
bbl) 

GROSS 64 
Residential 0 . 4  
Comer i ca 1 2 
Industrial 4 

((2-7) 
LPG GAS COAL ELECTRICITY 

gal. 1 cu. f t. ) tons) (billion kWh) 
(million (trillion (million PURCHASED 

3 5 5  3 4 9  0 
2 5 0  8 0  0 

2 7  4 2  0 
7 7  2 2 7  0 

2 3  
9 
7 
7 

Trillion Btu 

GROSS 35.3 34 .0  3 5 9 . 6  0 . 5  7 8 . 3  
Residential 2 . 1  23 .9  82 .5  0 30.5 
Commercial 11.7 2.7 4 3 . 1  0 2 5 . 5  
Industrial 21.5 7.4 234 .0  0.5 2 2 . 3  

Percentages 6 8 8 4  0 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and o the r  
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (bC-6) 

Type Number U n i t s  
T r i l l i o n  

Btu 

Coal  mines 59 3,319 thousand t o n s  83.8 
N a t u r a l  g a s  ( l i q . 1  - 43,718 thousand b b l  176.3 
N a t u r a l  g a s  w e l l s  8,868 1,770,980 m i l l i o n  cu.  f t .  1,935.7 
Crude o i l  w e l l s  72,880 191,204 thousand b b l  1,109.0 

I V  . GEOLOGY 

The g e o l o g i c  s e t t i n g  of Oklahoma i s  dominated by t h e  no r th -  
w e s t  t r e n d i n g  Anadarko Bas in ,  which a t t a i n s  d e p t h s  i n  e x c e s s  of 
25,000 ft .  i n  t h e  c e n t r a l  p a r t  of t h e  s t a t e  where it has been down- 
dropped ( f a u l t e d )  a d j a c e n t  t o  t h e  Wichita U p l i f t .  I n  t h e  south-  
e a s t e r n  p a r t  of t h e  s ta te ,  t h e  Ouachi ta  Mountains have been t h r u s t -  
f a u l t e d  up and ove r  t h e  east-to-west t r e n d i n g  A r k o m a  Bas in ,  which 
also exceeds  2 5 , 0 0 0  f t .  depth.  

v. RESOURCE DATA 

O i l  and gas e x p l o r a t i o n  i n  Oklahoma has d e f i n e d  t h e  e x i s -  
t e n c e  of  h o t  water a t  dep th .  Thermal g r a d i e n t s  above 1 .6OF/100 
f t .  e x i s t  i n  s e v e r a l  p a r t s  of  t h e  s ta te .  I t  i s  l i k e l y  t h a t  w a t e r  
a t  t e m p e r a t u r e s  above 200°F o c c u r s  a t  d e p t h s  of 1 0 , 0 0 0  f t .  i n  
s e v e r a l  p a r t s  of t h e  state. 

V I .  GEOTHERMAL ACTIVITY 

1. State-Coupled Resource Assessment  Program planned  f o r  
F Y  1980. 

V I I .  LEGAL A C T I V I T I E S  

To b e  de te rmined .  

V I I I .  CONTACTS 

1. Water Resources  Board, F o r r e s t  Nelson, Execu t ive  
Director, (405) 528-7807. 

2. Department  of P o l l u t i o n  C o n t r o l .  Fred F. Storer, Jr . ,  
D i r e c t o r ,  (405) 528-2230. 

3. Governor ' s  Advisory Counci l  on Energy. D r .  W i l l i a m  W. 
T a l l e y ,  11, Co-Chairman (w/Governor'), ( 4 0 5 )  521-3941. 

OK- 2 
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4 .  S t a t e  P lann ing  C o o r d i n a t i o n  O f f i c e ,  Bobby A.  McCullough, 
Director,  (405)  521-2881. 

5 .  G e o l o g i c a l  Survey,  D r .  C h a r l e s  J.  Mankin, Director ,  
(405)  325-3031. 

6 .  Department of Energy, Richard  G .  H i l l ,  D i r ec to r ,  (405)  
521-3941, 2995. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 

COMMON REFERENCES 

OK-? 
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C o a l  M i n e s  

N a t u r a l  G a s  ( l i q . )  

N a t u r a l  G a s  Wells 

0 0 t h o u s a n d  tons  0 

0 0 t h o u s a n d  bb l  0 

0 0 million cu .  f t .  0 

C r u d e  O i l  Wells 0 0 thousand h b l  0 

~ 

PROPOSED STUDIES 

LEGAL A C T I V I T I E S  

OREGON 
(December 1980) 

OREGON 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  Fact Sheet, O r e g o n )  

I 
ENERGY RESOURCES - 1973 

ANNUAL PRODUCTION TOTAL POPULATION: 2 , 0 9 1 , 3 8 5  TOTAL AREA: 9 6 , 1 8 4  SQ. M I .  

POPULATION DENSITY: 2 2  PERSONS/SQ. M I .  

I TYPE I NUMBER I STATUS 1 10’’ B t u  I 

I 
I 
I 
1 
R 
I 

I 
I 
I 

GEOTHERMAL OVERVIEW 

The geologic provinces within Oregon containing geothermal 
resources are The Cascade Range, The Basin and Range 
Province, The High Lava Plains, and several pro\linces that 
l ie in  the  nortkeastern part of the  state. Many major vol- 
canic centers and cones of late Tertiary to  Quaternary age, 
hot springs, and associated KGRA‘s occur in all these areas. 

0 Key Cities 

KGRA’S 

U P G R A ’ S  

From: “Geothermal Resource5 in Oregon: 
site data bare and development status” 
OIT Geo-Heat Utilization Center Apr 1979 ENERGY USE - 1976 (10“ BTUl 

I ELECT. 
SECTOR O I L  LPG GAS COAL PURCH. 

GROSS 2 6 8 . 7  1 1 7 . 5  1 1 0 . 6  

2 7 . 2  COMMERCIAL 

INDUSTRIAL 

PERCENT PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: 

D I V I S I O N  OF WATER RIGHTS: 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: 

O F F I C E  OF ENERGY POLICY: I 
I 
I 

PLANNING BUREAU: 

GEOLOGICAL SURVEY: 

I 
LEGISLATIVE CONTACTS 

I GEOTHERMAL ACTIVITIES 

CURRENT USES 

RECENT OR CURRENT 
STUDIES 

SENATORS M a r k  0. H a t f i e l d  ( R )  
Bob P a c k w o o d  (R) 

GOVERNOR V i c t o r  A t i y e h  ( R )  

CONGRESSMEN ( D I S T . )  

2 - D e n n y  S m i t h  (R) 

I 3 - Ron Wyden ( D )  

I 



State Geothermal Fact Sheet 

OREGON 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 
Population: 2,091,385 Area: 9 6 , 1 8 4  sq. mi. Density: 2 2  per sq. mi. 

GEOTHERMAL RESOURCE AREA 
Population: Area: sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) (C-7) 
OIL LPG GAS COAL ELECTRICITY 

bbl) gal. 1 cu.ft.1 tons) (billion kWh) 
(million (million (trillion (million PURCHASED 

0 - 
GROSS 49 31 1 1 4  0 

Residential 3 1 6  2 9  0 
Commerical 4 2 16 0 
Industrial 

? 
P 

3 2  
1 2  

8 

Trillion Btu 

GROSS 2 6 8 . 7  2 . 9  1 1 7 . 5  2.0 1 1 0 . 6  
Residential 1 6 . 1  1 . 5  2 9 . 7  0 . 1  41 .8  
Commercial 26.2  0 .2  16 .4  0 . 1  27 .2  
Industrial 

Percentages 68 1 30 1 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number U n i t s  

C o a l  mines 0 
N a t u r a l  g a s  ( l i q . )  0 
N a t u r a l  g a s  w e l l s  0 
Crude o i l  w e l l s  0 

T r i l l i o n  
Btu 

I V  . GEOLOGY 

The g e o l o g i c  p r o v i n c e s  w i t h i n  Oregon c o n t a i n i n g  geothermal  
r e s o u r c e s  are t h e  Cascade Range, t h e  Basin-and-Range P rov ince ,  t h e  
High Lava P l a i n s ,  and s e v e r a l  p r o v i n c e s  t h a t  l i e  i n  t h e  n o r t h e a s t -  
e r n  p a r t  of t h e  s ta te .  Many major  v o l c a n i c  c e n t e r s  and cones  of 
l a t e  T e r t i a r y  t o  Q u a t e r n a r y  age ,  ho t  s p r i n g s  and associated K G R A ' s  
occu r  i n  a l l  t h e s e  a r e a s .  P l e i s t o c e n e  t o  Holocene v o l c a n i c  f lows  
and pyroclast ic  rocks cover  large areas i n  t h e  Cascades and H i g h  
Lava P l a i n s .  

The no r th - sou th  t r e n d i n g  Cascade Range c o i n c i d e s  w i t h  a 
l a r g e  r e g i o n  of h i g h  hea t  f low (>2.5 H F U )  and s e v e r a l  smaller anom- 
a l i e s  occur  t o  t h e  east. Many l o w  t empera tu re  geothermal  r e s o u r c e  
areas c o n s i s t i n g  of  hydro thermal  r e s o u r c e s  i n  a q u i f e r s  a t  shal low 
d e p t h s  (<1 km) a l s o  occur  i n  these ranges .  

I n  c o n t r a s t  t o  t h e  v o l c a n i c  c e n t e r s ,  l ong- range - f ron t ,  nor- 
m a l  and s t r i k e - s l i p  f a u l t s  p l a y  a ve ry  i m p o r t a n t  role i n  t h e  cir-  
c u l a t i o n  of  f l u i d s  i n  t h e  Basin-and-Range P rov ince .  

0 thousand t o n s  0 
0 thousand b b l  0 
0 m i l l i o n  cu .  f t .  0 
0 thousand b b l  0 

B 

S e v e r a l  l a r g e  geothermal  r e s o u r c e s  i n  t h e  High Lava P l a i n s  
occur  a l o n g  t h e  300 lun Brothers  F a u l t  Zone, which i s  t h e  n o r t h e r n  
bo rde r  of  t h e  Basin-and-Range P rov ince  and which c o n s i s t s  of  a 
series of e n  eche lon  normal f a u l t s  above a major c r u s t a l  s h e a r .  

V. RESOURCE DATA 

To be  de te rmined .  

V I .  GEOTHERMAL ACTIVITY 

To  b e  de te rmined .  

V I I .  LEGAL A C T I V I T I E S  

T o  b e  de te rmined  . 

OR- 2 
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V I I I .  CONTACTS 

T o  be determined. 

REFERENCES AND L I S T  OF S I G N I F I C A N T  REPORTS 

(1) D e b r a  J u s t u s ,  " G e o t h e r m a l  R e s o u r c e s  i n  O r e g o n :  S i t e  
D a t a  B a s e  and D e v e l o p m e n t  S t a t u s , "  G e o - H e a t  U t i l i -  
z a t i o n  C e n t e r ,  Klamath F a l l s ,  OR, A p r  1 9 7 9 .  

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  and ( C - 7 ) .  

OR- 3 
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SECTOR 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

ELECT. 
OIL LPG GAS COAL PURCH. 

I NUMBER I STATUS I lOl2 BtU I I TYPE 

GROSS 

RESIDENTIAL 

COMMERCIAL 

I Coal Mines I 916 I 82,096 thousand tons I 2,184.6 1 

1284.9 21.2 676.8 1676.9 300.4 

172.5 9.0 281.4 26.7 94.6 

142.7 1.0 102.2 17.3 61.8 

I Natural Gas (lis.) I - I 44 thousand bbl I 0.2 I 

PERCENT 

I Natural Gas Wells 1 16,600 I 78,514 million CU. ft. I 85.8 I 

35 1 18 46 

PENNSYLVANIA 
GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet, Pennsylvania) 

TOTAL POPULATION: 11,793,907 TOTAL AREA: 44,966 SQ. MI. 
POPULATION DENSITY: 262 PERSONS/SQ. MI. 

I Crude Oil wells I 31,539 I 3,282 thousand bbl I 19 I 
GEOTHERMAL OVERVIEW 

The Appalachian Basin l ies beneath the western two-thirds 
of Pennsylvania. In t h i s  region, local areas of h igher than 
average geothermal gradient coincide with great thicknesses 
of sedimentary rocks. Moreover, these areas also coincide 
with large load centers. These areas have potential for 
uti l ization of the thermal energy as a hydrothermal re- 
source where water can be extracted from depth. If n o  
water exists, a hot dry rock resource may also be exploitable. 

I INDUSTRIAL I 140.3 I 11.0 I 273.8 I 156.1 I 141.0 I 

GEOTHERMAL ACTIVITIES 

I CURRENT USES I None I 
RECENT OR CURRENT 1. Ground Water heat pump applications at 

Wellsboro and New Hope, Pa. 
2. Preliminary Definition of the Geothermal 

Potential of Pa. by Gruy Federal, InC. 
3 .  LASL funded studies of geothermal gradient I I m D s .  

I r LEGAL ACTIVITIES Current (1977-78) legislation considering bill I 1 to regulate all bore holes in the state. 

@ 
80W'llES'F 

+ 
12.0W'1215°F 

/ *  
Hotspring 

+ Estimated Depth to Barementll 

IEA Interior Barin Aquifers 

CPA Coastal Plain Aquifers 

IMC lgnwur and/or Metamorphic Complex 

Proiected Temperature 

I 
PRIMARY CONTACTS 

PEMMSYLVANOA (December 1980) 

GOVERNOR'S ENERGY COUNCIL: G. J. Rldzon, Payne-Shoemaker Bldg., 
Harrisburg, PA 17120 (717) 787-9749 

I DEPARTMENT OF ENVIRONMENTAL RESOURCES: Bureau of Topographic and Geologic Survey, P.O. 
Box 2357, Harrisburg, PA 17120 (717) 787-2169 
Director: Dr. Art Socolow I 

LEGISLATIVE CON 

H. John Heinz 111 ( R )  

Richard S .  Schweiker ( R )  

CONGRESSMEN (DIST. ) 

1 - Thomas M. Foglietta (I) 

8 - James K. COVne IR) 

9 - Bud Shuster ( R )  

11 - James L. Nelligan ( R )  

12 - John P. Murtha (D) 

14 - William J. Coyne (D) 

rs 

'ERNOR Richard L. Thornburgh ( R )  

- Don Bailey (D) I 
- Austin J. Murphy (D) 

- Eugene Atkinson (D) 



State Geothermal Fact Sheet 

PENNSLYVANIA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 11,793,907 Area: 44,966 sq. mi. Density: 262 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: 2,000,000+ Area: 14,50O+sq. mi. Density: 130 per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
OIL 

(million 
bbl) 

GROSS 228 
Residential 30 
Commerical 24 
Industrial 23 

(C-7) 
LPG GAS COAL ELECTRICITY 

gal. 1 cu.ft.1 tons) (billion kWh) 
(million (trillion (million PURCHASED 

222 656 67 
94 273 1 
10 99 1 
115 265 6 

88 
28 
18 
41 

Trillion Btu 

GROSS 1284.9 21.2 676.8 1676.9 300.4 
Residential 172.5 9.0 281.4 26.7 94.6 
Commercial 142.7 1.0 102.2 17.3 61.8 
Industrial 140.3 11.0 2-13. 8 156.1 141.0 

Percentages 35 1 18 46 

"Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number Umni ts 
Trillion 
Btu 

Coal mines 916 82 , 096 thousand tons 2,184.6 

Natural gas wells 16,600 78,514 million cu. ft. 85.8 
Natural gas (liq.) - 44 thousand bbl 0.2 

Crude oil wells 31,539 3,282 thousand bbl 19 

IV . GEOLOGY 

Pennsylvania spans four geologic provinces. In the south- 
east a thin veneer of Coastal Plain sediments (Cretaceous and 
younger) onlaps the metamorphic and igneous rocks of the Piedmont 
(late Precambrian to Paleozoic). West of the Piedmont lies a 
narrow belt of Precambrian rocks of Grenville age (about 1.1 bil- 
lion years - bp) known to the south as the Blue Ridge and in east- 
ern Pennsylvania as the Reading Prong. Two fault bounded basins 
occur along the boundary of the Piedmont and the Grenville age 
rocks. These basins (Newark and Gettysburg Basins) contain sedi- 
mentary and igneous rocks of Triassic and Jurassic age. The rest 
of the state is underlain by the Paleozoic sedimentary rocks of 
the Appalachian Basin. The thickness of this large asymmetric 
basin exceeds 30,000 ft. along its eastern margin but thins to 
less than 10,000 ft. in the northwest corner of the state. A few 
small Mesozoic dikes (kimberlites) do cross-cut the sedimentary 
rocks of this basin. 

Potentially exploitable geothermal resources are most likely 
to exist beneath the Appalachian, Newark, and Gettysburg sedimen- 
tary basins. 

V. RESOURCE DATA 

Limited geothermal gradient data are available for the 
Newark and Gettysburg Basins, although project contours range from 
1.2 to 2.2OF/100 ft. for this region. The sediments in these 
basins attain thicknesses greater than 15,000 ft. Thus, assuming 
a conservative estimate for the thermal gradient of 1.2OF/100 ft., 
in that area, temperatures at the base of the sedimentary pile 
may be predicted to be at least 230OF. If an ideal situation of 
a 2.2OF/100 ft. gradient coincident with the deeper parts of the 
basin (15,000 ft.) is assumed, temperatures may exist as high as 
350OF. 
movement on deep crustal fault zones, higher gradients caused by 
circulation along deep seated faults may be expected locally. 

Since these basins are interpreted to have been formed by 
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The Appalachian  Bas in  a t t a i n s  sed imen ta ry  t h i c k n e s s e s  
greater t h a n  30,000 f t .  A b road  area of e l e v a t e d  t h e r m a l  g r a d i e n t s  
(>1.6OF/lOO f t . )  c o i n c i d e s  w i t h  p o p u l a t i o n  c e n t e r s  and sed imen ta ry  
sequences  g r e a t e r  t h a n  1 0 , 0 0 0  f t .  t h i c k .  N e a r  S c r a n t o n ,  w i t h  a 
1.8OF/100 f t .  g r a d i e n t ,  t e m p e r a t u r e s  of 230°F t o  320°F ( a t  1 0 , 0 0 0  
f t .  and 1 5 , 0 0 0  f t . ,  r e s p e c t i v e l y )  may b e  encoun te red .  

The a v a i l a b i l i t y  of  e x t r a c t a b l e  water a t  t h e s e  d e p t h s  and 
i n  t h e s e  p l a c e s  i s  unknown, b u t  l a r g e  q u a n t i t i e s  have been  en- 
c o u n t e r e d  i n  deep  o i l  and g a s  e x p l o r a t i o n .  

V I .  GEOTHERMAL A C T I V I T Y  

Recent  s t u d i e s :  1. Ground water h e a t  pump a p p l i c a t i o n s  a t  
Wel l sboro  and N e w  Hope, P a .  

2 .  P r e l i m i n a r y  D e f i n i t i o n  of t h e  Geothermal  
P o t e n t i a l  of Pa. by Gruy F e d e r a l ,  I n c .  

3 .  LASL funded s t u d i e s  of  geo the rma l  g r a d i e n t  
maps. 

V I I .  LEGAL ACTIVITIES 

C u r r e n t  (1977-78) l e g i s l a t u r e  i s  c o n s i d e r i n g  a b i l l  t o  
r e g u l a t e  a l l  b o r e  h o l e s  i n  t h e  s ta te .  

V I I I .  CONTACTS 

1. G o v e r n o r ' s  Energy C o u n c i l ,  Payne-Shoemaker B ldg . ,  
H a r r i s b u r g ,  PA 17120, G .  J.  Ridzon, ( 7 1 2 )  787-9749. 

2 .  Department of Envi ronmenta l  Resources ,  Bureau of Topo- 
g r a p h i c  and Geologic Survey,  P.O. Box 2 3 5 7 ,  Harrisburg,  
PA 1 7 1 2 0 ,  A.  A. Socolow, D i r e c t o r ,  ( 7 1 7 )  787-2169. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) " P r e l i m i n a r y  D e f i n i t i o n  of  t h e  Geothermal Resources  
P o t e n t i a l  of Penns lyvan ia :  1 9 7 9 , "  Gruy F e d e r a l  I n c . ,  
NVO-1558-6. 

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  and (C-7).  
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Coal Mines 

Natural Gas ( l i q . )  

Natural Gas Wells 

0 0 thousand tons 0 

0 0 thousand bbl 0 

0 0 million cu. ft. 0 

Crude O i l  Wells 0 0 thousand bbl 0 

SECTOR 
ELECT. 

OIL LPG GAS ' COAL PURCH. 

COMMERCIAL 

INDUSTRIAL 

PERCENT 

21.5 0.1 4.4 0.01 5.2 

7 . 7  1.3 4.6 0.04 4.2 

I' 3 1 15 0 

I 
PROPOSED STUDIES None 

LEGAL ACTIVITIES None 

RHODE ISLAND 
(kcember 1980) 

RHODE lSLAN,D 
GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet, Rhode Island) 

ENERGY RESOURCES - im 
ANNUAL PRODUCTION 

TOTAL POPULATION: 948,845 TOTAL AREA: 1,049 SQ. MI. 
POPULATION DENSITY: 905 PERSONS/SQ. YI. 

_ _ _ _ _ ~  I TYPE I NUMBER I STATUS I 1012 BtU I 

0 Hotspring 

+ 

IBA Interior Basin Aquifers 

CPA Coastal Plain Aquifem 

IMC Igneous andlor Mefamorphic Complex 

Estimated Proiectcd Depth Temperature to Barernenti 

GEOTHERMAL OVERVIEW 

The north-south t rending Narragansett Basin in the middle 
of t he  state may have potential as a hydrothermal renwne. 

I GROSS I 123.3 I 2 . 0  I 2 2 . 5  I 0.1 I 15.1 I 
PRIMARY CONTACTS 1 RESIDENTIAL I 27.8 I 0 .6  I 13.5 I 0.01 I 5 . 7  I 

DEPARTMENT OF NATURAL RESOURCES: Eward Wood, Director 1401) 277-2771 
I 

DIVISION OF WATER RIGHTS: Robert RUSE, General Manager (401) 277-2217 

I DEPARTMENT OF ENVIRONMENTAL PROTECTION: I I 
I OFFICE OF ENERGY POLICY: State E d g y  Office, Dante Jonata, Director I ( 4 0 1 )  277-3374 

PLANNING BUREAU: Statewide Planning Progran;, Daniel Varin, Chief I (401) 277:2656 I 
GEOLOGICAL SURVEY: Robert L. IMcMaster, Associate State Geologist for 

Marine Affairs 1401) 722-3142 

I 

GEOTHERMAL ACTIVITIES 
LEGISLATIVE CON CTS 

Claiborne Pel1 (D) I John H. Chafee I R )  I :OVERNOR J. Joseph Garrahy ID) I CURRENT USES I None I 
CONGRESSMEN (DIST.) 

1 - Fernand J. St. Gerrnain (D) 

2 - Claudine Schneider ( R )  

STUDIES 



S t a t e  Geothermal F a c t  S h e e t  

RHODE ISLAND 

I. DEMOGRAPHIC INFORMATION (1970)  (C-4)  

TOTAL STATE 

P o p u l a t i o n :  9 4 8 , 8 4 5  A r e a :  1 , 0 4 9  sq. m i .  D e n s i t y :  9 0 5  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  A r e a  : 

11. ENERGY CONSUMPTION* (1975)  

O I L  
( m i l l i o n  
bbl) 

GROSS 30 
I R e s i d e n t i a l  5 

4 

Y 
H 

P Commerical 
I n d u s t r i a l  1 ’  

(C-7 1 
LPG 

( m i l l i o n  
g a l .  1 

2 1  
7 
1 

13 

D e n s i t y :  p e r  sq. m i .  sq. m i .  

GAS COAL ELECTRICITY 

c u . f t . )  t o n s )  ( b i l l i o n  kWh) 
( t r i l l i o n  ( m i l l i o n  PURCHASED 

2 2  0 .00  5 
13 0.00 2 
4 0 .00  2 
4 0 .00  1 

T r i l l i o n  B t u  

GROSS 123.3 2.0 2 2 . 5  0.1 1 5 . 1  
5 . 7  R e s i d e n t i a l  27 .8  0.6 13.5 0 . 0 1  
5 . 2  0 . 0 1  Commercial 21.5 0 . 1  4 . 4  

I n d u s t r i a l  7 . 7  1.3 4.6 0 . 0 4  4 . 2  

P e r c e n t a g e s  83 1 1 5  0 

*Excluding  n u c l e a r  and hydro e l e c t r i c i t y ,  cok ing  coal and pe t ro l eum coke,  and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  used as f u e l s .  
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111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6 )  

Type N u m b e r  U n i t s  
T r i l l i o n  

B t u  

C o a l  m i n e s  0 
N a t u r a l  gas ( l i q .  ) 0 
N a t u r a l  qas w e l l s  0 

0 thousand :tons 0 
-0 thousand bbl  0 
0 m i l l i o n  cu.  f t .  0 

C r u d e  

I V  . 

V. 

VI. 

V I I .  

V I I I .  

o i i  w e l l s  0 0 thousand bb l  0 

GEOLOGY 

T o  be supp l i ed .  

RESOURCE DATA 

T o  be supp l i ed .  

GEOTHERMAL ACTIVITY 

T o  be d e t e r m i n e d .  

LEGAL A C T I V I T I E S  

T o  be d e t e r m i n e d .  

CONTACTS 

1. D e p a r t m e n t  of N a t u r a l  R e s o u r c e s ,  E d w a r d  Wood, D i r e c t o r ,  
( 4 0 1 )  277-2771.  

2 .  D i v i s i o n  of Water R i g h t s ,  Robert RUSS, G e n e r a l  Manager, 
( 4 0 1 )  2 7 7 - 2 2 1 7 .  

3. S ta te  E n e r g y  O f f i c e ,  Dante  Jonata ,  D i r e c t o r ,  ( 4 0 1 )  
2 7 7 - 3 3 7 4 .  

4 .  S t a t e w i d e  P l ann ing  P r o g r a m .  D a n i e l  V a r i n ,  C h i e f ,  ( 4 0 1 )  
2 7 7 - 2 6 5 6 .  

'5. G e o l o g i c a l  Survey, R o b e r t  L.  McMaster, A s s o c i a t e  S t a t e  
G e o l o g i s t  f o r  Marine A f f a i r s ,  (401) 7 2 2 - 3 1 4 2 .  

REFERENCES AND L I S T  OF S I G N I F I C A N T  REPORTS 

Common references on ly ,  see b e l o w .  

COMMON REFERENCES 

(C-11 ,  ( C - 4 1 ,  (C-61 ,  (C-71 ,  and ( C - 1 0 ) .  
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GEOTHERMAL RESOURCE DATA 

WATER 

N a t u r a l  G a s  Wells 

I EST. ENERGY I < 1 . 0  q u a d  
CONTENT 

0 0 m i l l i o n  cu. f t .  0 

ENERQY RESOURCES - 1973 
ANNUAL PRODUCTION 

C r u d e  O i l  Wells 

l TYPE I NUMBER 1 STATUS 1 10” B t u  1 

0 0 t h o u s a n d  b b l  0 

I Coal  M i n e s  I o 1  0 t h o u s a n d  t ons  I 0 I 

SECTOR 

I N a t u r a l  G a s  ( l i q . )  I o I 0 thousand bb l  I 0 I 

ELECT. 
O I L  LPG GAS COAL PURCH. 

RESIDENTIAL 

COMMERCIAL 

INDUSTRIAL 

PERCENT 

18.8 3.0 33.1 

3 . 5  0 . 8  1 7 . 8  1 . 6  2 1 . 8  

2 5 . 1  4 . 3  7 6 . 9  2 8 . 8  4 6 . 2  

5 2  2 2 2  2 4  

1 9 . 7  1 . 4  

I GROSS I 3 0 6 . 0  I 1 2 . 7  I 1 3 1 . 2  I 1 4 1 . 3  I 101.1 I 

RECENT OR CURRENT 
S T U D I E S  

1. APL/JHU scenario for D O E D G E  - “ T h e  

2 .  V P I L S U  T a r g e t i n g  and E v a l u a t i o n  of G e o -  
A t l a n t i c  C o a s t a l  P l a i n . ”  

t h e r m a l  R e s o u r c e s .  

GEOTHERMAL ACTIVITIES 

PROPOSED S T U D I E S  

LEGAL A C T I V I T I E S  

I CURRENT USES I N o n e  I 

1. APL/JHU - DOE -Marke t  A n a l y s i s .  
2 .  V P I & s U  t o  c o m p l e t e  g r a d i e n t  d r i l l i n g  

p r o g r a m .  

NCSL - c o n d u c t i n g  w o r k s h o p s  i n  1980.  

SOUTH CAROLINA 
GEOTHERMAL DATA SUMMARY SHEET 
( c f .  S t a t e  G e o t h e r m a l  Fact Sheet, south C a r o l i n a )  

TOTAL POPULATION: 2 , 5 9 1 , 5 1 6  TOTAL AREA: 30 ,325  SQ.  M I .  

POPULATION DENSITY:  86 PERSONS/SQ. M I .  

GEOTHERMAL OVERVIEW 

Above average geothermal gradients occur in the Coastal 
Plain sediments; however. t h i s  sequence is shallow and 
the potential for hydrothermal r e m r c e  is restricted. 

Area Covered by APLIJHU 
Scenario or Market Suwey 

Hot Spring 

Estimated Depth t o  Barernentl 
Projected Temperature 

SOUTH CAROLINA 
(December 1980) 

IBA Interior Barin Aquifers 

CPA Coastal Plain Aquifers 

IMC lgneourandlor Metamorphic Complex 

PRIMARY CONTACTS 

O F F I C E  OF ENERGY RESOURCES: DT. [ L a m a r  E .  P r i e s t e r ,  J r . ,  D i r e c t o r  ( 8 0 3 )  I 7 5 8 - 8 4 9 0  I 
DEPARTMENT OF HEALTH AND ENVIRONMENTAL CONTROL: Water Q u a l i t y ,  C h a r l e s  Jeter (803) 7 5 8 - 3 8 7 7 :  

A i r  Q u a l i t y ,  W i l l i a m  A.  C r o s l e y  (803) 7 5 8 - 5 4 0 6  

WATER RESOURCES COMMISSION: clai‘r P .  G u e s s ,  E x e c u t i v e  D i r e c t o r  1 8 0 3 )  
7 5 8 1 2 5 1 4  

DIVISION OF GEOLOGY: N o d a n  K. olson, G e o l o g i s t  (803) 7 5 8 - 6 4 3 1  

STATE PLANNING COMMISSION: P a t i i c k  S. S m i t h ,  D i r e s t o r  ( 8 0 3 )  7 5 8 - 8 6 0 8  

I 
LEGISLATIVE CONTACTS 

I S t r o m  T h u r m o n d  (R); I 

I G .  A.  C a m p b e l l ,  A s s t .  ( 2 0 2 )  2 2 4 - 1 9 7 2  
GOVERNOR R i c h a r d  W. R i l e y  I D 1  SENATORS 

E r n e s t  F .  H o l l i n g s  ( D ) i  
1 

M .  J.  C o p p s ,  A s s t .  ( 2 0 2 )  2 2 4 - 6 1 2 1  I 
CONGRESSMEN ( D I S T . )  

1 - T h o m a s  F.  H a r t n e t t  (R) 

2 - F l o y d  Spense (R) i 

2 - F l o y d  Spense (R) : 

w. A. C o o k ,  Adm. A s s i s t .  ( 2 0 2 )  2 2 5 - 2 4 5 2  

W. A.  C o o k ,  Adm. A s s i s t .  ( 2 0 2 )  2 2 5 - 2 4 5 2  

6 - John N a p i e r  (R) 

I 



S t a t e  Geothermal F a c t  S h e e t  

SOUTH CAROLINA 

I. DEMOGRAPHIC INFORMATION (1970)  (C-4)  

TOTAL STATE 
D e n s i t y :  8 6  p e r  sq. m i .  P o p u l a t i o n :  2,591,516 A r e a :  30 ,325  sq. m i -  

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  460,268 A r e a :  5 , 1 1 0  sq. m i .  D e n s i t y :  91 p e r  sq. m i .  

11. ENERGY CONSUMPTION* ( 1 9 7 5 )  

O I L  
( m i l l i o n  

b b l )  
GROSS 56 

R e s i d e n t i a l  3 
Commerical 0.6 
I n d u s t r i a l  4 

( C - 7 )  
ELECTRICITY LPG GAS COAL 

g a l .  1 c u . f t . 1  t o n s )  ( b i l l i o n  kWh) 
( m i l l i o n  ( t r i l l i o n  ( m i l l i o n  PURCHASED 

1 3 3  1 2 7  6 3 0  
7 8  1 8  0 . 1  1 0  
9 1 7  0 .06  7 

45  7 4  1 1 3  

T r i l l i o n  B t u  

GROSS 306.0  1 2 . 7  1 3 1 . 2  1 4 1 . 3  1 0 1 . 1  
R e s i d e n t i a l  19 .7  7.4 1 8 . 8  3 .0  3 3 . 1  
Commercia 1 3.5 0.8 1 7 . 8  1 . 6  2 1 . 8  
I n d u s t r i a l  2 5 . 1  4.3 76 .9  28 .8  46 .2  

P e r c e n t a g e s  5 2  2 2 2  2 4  

*Exc lud ing  nuc lea r  and hydro  e l e c t r i c i t y ,  cok ing  coal and pe t ro l eum coke, and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  used as f u e l s .  
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number U n i t s  

Coal  mines 0 
N a t u r a l  g a s  ( l i q . )  0 
N a t u r a l  g a s  w e l l s  0 
Crude o i l  w e l l s  0 

I V  . GEOLOGY 

T r i l l i o n  
Btu 

0 thousand t o n s  0 
0 thousand b b l  0 
0 m i l l i o n  cu.  f t .  0 
0 thousand b b l  0 

D e t a i l e d  coastal  zone i n f o r m a t i o n  n o t  known a t  t h i s  t i m e .  
For  piedmont geology see (1). 

V. RESOURCE DATA 

The promis ing  areas f o r  geothermal  development are t h e  
Georgetown and C h a r l e s t o n  areas where maximum w e l l  t e m p e r a t u r e s  
of 1 0 7  and 123OF have been measured. Basement i n  t h o s e  areas i s  
r a t h e r  sha l low,  2000  t o  3 0 0 0 J r f t .  A v a i l a b l e  energy  i s  e s t i m a t e d  
t o  be s m a l l ,  a f r a c t i o n  of  a quad. The C h a r l e s t o n  area i s  an  area 
of s i g n i f i c a n t  seismic a c t i v i t y .  

V I .  GEOTHERMAL ACTIVITY 

The DOE/DGE Grad ien t 'Wel l  Program, conducted by Gruy F e d e r a l ,  
d i d  n o t  ex tend  i n t o  South  C a r o l i n a .  During CY 1980, VPI&SU planned  
t o  d r i l l  f i v e  1 0 0 0  f t .  g r a d i e n t  w e l l s  i n  t h e  South  C a r o l i n a  C o a s t a l  
P l a i n .  T h i s  program i s  i n  p r o c e s s ,  b u t  i t s  c o n t r i b u t i o n s  t o  t h e  
i n f o r m a t i o n  of  t h e  g r a d i e n t  map i n  r e f e r e n c e s  (C-1)  or  ( 3 )  are  n o t  
y e t  a v a i l a b l e .  
f o r  t h e  c o a s t a l  p l a i n s  does  n o t  exceed 2000  t o  3000 f t .  anywhere 
and i s  less o v e r  most of t h e  coastal  p l a i n .  

A s  s t a t e d  i n  i t e m  V,  t h e  e s t i m a t e d  basement d e p t h  

V I I .  LEGAL A C T I V I T I E S  

None, b u t  a NCSL geothermal  workshop i s  schedu led  f o r  1 9 8 0 .  

V I I I .  CONTACTS 

1. O f f i c e  o f  Energy Resources ,  1205 Pend le ton  S t . ,  Columbia, 
SC 2 9 2 0 1 ,  L a m a r  E. P r ies tor ,  Jr.,  Director, (803) 
758-8490. 

2 .  N a t u r a l  Resources  (Dept. of  W i l d l i f e  and Marine Re-  
s o u r c e s ) ,  Dutch P l a z a ,  #150, Box 167,  Co,lumbia, SC 
29202, James A. T imerman,  Execu t ive  Director, (803)  
758-6291. 

sc-2 
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4 .  

5. 

6 .  

7 .  

8 .  

Water Resources  Commission, 3830 Forest  Drive,  B o x  4515, 
Columbia, SC 29204, C l a i r  P .  Guess,  Execut ive  Di rec tor ,  
(803)  758-2514. 

Department  of Heal th  and Envi ronmenta l  C o n t r o l ,  2600 
B u l l  S t . ,  Columbia, SC 29201, W i l l i a m  A. Crosby,  A i r  
Q u a l i t y  C o n t r o l ,  (803)  758-5406; Char les  J e to r ,  Water 
Q u a l i t y  C o n t r o l ,  (803)  758-3877. 

S t a t e  P l a n n i n g  D i v i s i o n ,  2 1 1  Wade Hampton O f f i c e  B ldg . ,  
P . O .  Box 11333, Columbia, SC 29211, P a t r i c k  C .  Smi th ,  
Di rec tor ,  (803)  758-8608. 

D i v i s i o n  o f  Geology, S t a t e  Development Board, Harb i son  
Fores t  Road, Columbia, SC 29210, Norman K .  Olson ,  G e o -  
l o g i s t ,  (803)  758-6431. 

P u b l i c  Service Commission,'Owen B u i l d i n g ,  D r a w e r  11649, 
Columbia, SC 29211, F red  A. F u l l e r ,  Chairman, (803)  
7 5 8-36 2 1 .  

S t a t e  Coupled Reservoir Assessment  Program, VPI&SU, 
D r .  John  Cos ta in ,  Geothermal  Program Director,  Blacks-  
burg,  VA, (703)  961-5096. 

REFERENCES AND LIST O F  SIGNIFICANT REPORTS 

" E v a l u a t i n g  and T a r g e t i n g  of Geothermal Resources  i n  
t h e  S o u t h e a s t e r n  Un i t ed  S ta tes , "  VPI&SU, DOE Report  
VPI-SU-5103-2, 1976. 

E v a l u a t i n g  and T a r g e t i n g  of Geothermal Energy Resources  
i n  t h e  S o u t h e a s t e r n  Un i t ed  S ta tes , "  V P I & S U ,  DOE Repor t  
VPI&SU-78ET-27001,-7, 30 Sep 1979. 

"Geothermal Energy and t h e  E a s t e r n  U . S . ,  A S c e n a r i o  f o r  
Geothermal  Energy Development, T h e  A t l a n t i c  Coastal  
P l a i n , "  APL/JHU QM-77-129, O c t  1977. 

"Geothermal Resources of t h e  E a s t e r n  United S ta tes , "  
Gruy F e d e r a l ,  I n c . ,  A r l i n g t o n ,  VA, DOE Report 
DOE/ET/28373-T2. 

"Mid-At lan t ic  and S o u t h e a s t e r n  Low-to-Moderate Temper -  
a ture  Program: Geologic S e t t i n g  and T a r g e t i n g  Proce- 
d u r e s ,  It (VPI&SU, Chapter V I I ,  Geothermal Energy and 
t h e  E a s t e r n , U . S . ,  T e c h n i c a l  Exchange Meeting, Minutes) , 
JHU/APL QM-79-261, D e c  1979. 
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COMMON REFERENCES 

(C-l), (C-41, (C-61, and ( C - 7 ) .  
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1 
8 
I 
1 
I 

TYPE 

Coal Mines 

Natural Gas (lis.) 

NUMBER STATUS 1012 BtU 

0 0 thousand tons 0 

0 thousand bbl 0 

Natural Gas Wells 

SOUTH DAKOTA 
GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet, South Dakota) 

0 0 million cu. ft. 

TOTAL POPULATION: 666,257 TOTAL AREA: 77,047 SQ. MI. 
POPULATION DENSITY: 8.6 PERSONS/SQ. MI. 

. Crude Oil Wells 
GEOTHERMAL OVERVIEW 

The Madison Aquifer occurs at depth throughout western 
South Dakota. Most properly completed wells encounter 
artesian waterflow at surface deviations of about 2100 feet 
or less. Temperatures are low t o  moderate wi th reasonable 
potential for space heating applications. 

27 275 thousand bbl 

@ Area of High Thermal Gradients 

0 
in the Dakota Formation 

Areas of Low and Moderate- 
Temperature Potential 

>60% [140DFl Water inthe 
Madison Formation . Hot Springs 

I SECTOR 

ENERQY USE - l!VS 110" BTUl 

ELECT. 
OIL LPG GAS COAL PURCH. 

GROSS 

RESIDENTIAL 

COMMERCIAL 

86.8 11.8 3 4 . 3  28.5 12.6 

9 . 6  8.5 12.4 0.2 6 . 1  

2 . 6  0.9 11.9 0.1 4 . 3  

INDUSTRIAL 

GEOTHERMAL ACTIVITIES 

11.0 2.3 6.7 0.8 1.1 

I CURRENT USES I I 

PERCENT 

RECENT OR CURRENT I 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

54 7 21 18 

SOUTH DAKOTA 
(December 1980) 

PRIMARY CONTACTS ' 
I 

STATE GEOTHERMAL TEAM 

OPERATIONS RESEARCH: Harry Christianson (Office of Energy 
Po 1 icv) 

RESOURCE ASSESSMENT: no Contract yet (1979) 

SOUTH DAKOTA GEOLOGICAL SURVEY: Duncan J. McGregor, State Geologist 

DEPARTMENT OF AGRICULTURE, DIVISION OF CONSERVATION: Myron Lindquist, Program Chief 

STATE PLANNING BUREAU: James Richardson, Commissioner 

DEPARTMENT OF WATER AND NATURAL RESOURCES: Warren Newfield, Secretary 
I 

WATER RIGHTS DIVISION: John Hatch, Chief Engineer 

EARTH RESOURCES GROUP: Larry Kyte 
I 

I 

LEGISLATIVE CONTACl 

George McGovern (D) 
Larry Pressler (R) 

~~~ ~ 

CONG8ESSMEN (DIST.) 

1 - Thomas A. Daschle (D) 
2 - Clint Roberts (R) 

GOVERNOR William J. Janklow (R) = 



State Geothermal Fact Sheet 

SOUTH DAKOTA 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 666 ,257  Area: 77 ,047  sq. mi. Density: 8 .6  per sq. mi. 

GEOTHERMAL RESOURCE AREA 
per sq. mi. Population: Area : sq. mi. Density: 

11. ENERGY CONSUMPTION* (1975) 
O I L  

(million 
cn bbl) 

GROSS 16 
P Residential 2 

Comer i ca 1 0.5 
Industrial 2 

U 
I 

(C-7 1 
LPG GAS COAL ELECTRICITY 

gal. 1 cu.ft.) tons) (billion kWh) 
1 2 3  3 3  2 4 

89  1 2  0 2 -  
10 11 0 1 
2 4  7 0 0.5 

(million (trillion (million PURCHASED 

Trillion Btu 

GROSS 86.8 11.8 34 .3  2 8 . 5  1 2 . 6  

Residential 9.6 8.5 1 2 . 4  0 . 2  6 .7  

Commercial 2.6 0.9 1 1 . 9  0 . 1  4 .3  

Industrial 11.0 2.3 6 .7  0.8 1 . 7  

Percentages 54  7 21 1 8  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6 )  

T r i l l i o n  
TY Pe Number U n i t s  Btu 

Coal  mines 0 0 thousand t o n s  0 
N a t u r a l  g a s  ( l i q . )  - 0 thousand b b l  0 
N a t u r a l  g a s  w e l l s  0 0 m i l l i o n  cu.  f t .  0 
Crude o i l  w e l l s  27  275 thousand b b l  1 . 6  

I V .  GEOLOGY 

A l l  of  South Dakota l i e s  i n  t h e  Great P l a i n s  phys iog raph ic  
p rov ince .  Two main g e o l o g i c  f e a t u r e s  are of i n t e r e s t :  The Black 
H i l l s  and t h e  Madison group a q u i f e r .  The Madison group o c c u r s  a t  
d e p t h  th roughou t  t h e  wes te rn  p a r t  of t h e  s t a t e .  I t  i s  composed of 
M i s s i s s i p p i a n  c a r b o n a t e  r o c k s  c o n t a i n i n g  a r e g i o n a l l y  i n t e r c o n -  
nec ted  network of f r ac tu re -and- so lu t ion -open ing  p o r o s i t y .  A r t e -  
s i a n  w a t e r f l o w  o c c u r s  i n  a lmost  eve ry  p r o p e r l y  completed w e l l  a t  
s u r f a c e  e l e v a t i o n  of about  2100  f t .  or  less. Recharge of t h e  
Madison comes f r o m  t h e  Black H i l l s  where m e l t i n g  snows and r a i n s  
e n t e r  t h e  h i g h l y  porous  r o c k s  t h a t  o u t c r o p  around t h e  Black H i l l s  
u p l i f t .  Water f lows  through t h e  Madison t o  a dep th  of more t h a n  
3000 f t .  and,  i n  g e n e r a l ,  i s  hea ted  from normal g r a d i e n t .  Water 
q u a l i t y  t e n d s  t o  d e t e r i o r a t e  t o  t h e  no r thwes t  where e v a p o r i t e  beds  
occur  i n  t h e  upper p a r t  of t h e  a q u i f e r .  The Dakota Formation i n  
s o u t h - c e n t r a l  South Dakota c o n t a i n s  Inyan Kara Sandstone and R e d  
River  D o l o m i t e  i n  which hydro thermal  waters have been found. 

V.  RESOURCE DATA 

The major  hydro thermal  r e s o u r c e  i s  t h e  Madison a q u i f e r ,  
which must be  c o n s i d e r e d  b o t h  as confirmed and of g r e a t  s i z e .  
Other  zones of  p o r o s i t y  e x i s t  above and below t h e  Madison group 
and may be  of  some f u t u r e  use .  

V I .  GEOTHERMAL ACTIVITY 

Four  PONS were awarded i n  1977  by t h e  Department of Energy. 
Three of  t h e s e  expe r imen ta l  programs have m e t  w i t h  r e a s o n a b l e  
s u c c e s s  and have p rogres sed  t o  system d e s i g n  or c o n s t r u c t i o n  
phases  ( 1 9 7 9 ) .  

Two P R D A s  were awarded by DOE. One, completed i n  1 9 7 7 ,  
w a s  a g e n e r a l  assessment  of  t h e  g e o l o g i c  hydro log ic  and chemica l  
d a t a  f o r  t h e  Madison a q u i f e r  and sugges ted  l e g i s l a t i v e  i t e m s  per -  
t a i n i n g  t o  geothermal  development.  The second,  completed i n  1 9 7 9 ,  
c o n c e n t r a t e d  on t h e  u s e  of t h e  Madison waters i n  t h e  town of 
Edgemont. 

SD-2 



a 
P 
P 
B 

I 
cs 
P 
Q 

P 

THE JOHNS HOPKINS UNIVERSITY 
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N o  federa l  o r  s t a t e  l a n d s  have been leased f o r  geo the rma l  
a p p l i c a t i o n s .  

A number of  sys t ems  i s  o p e r a t i o n a l :  h e a t i n g  s c h o o l s ,  homes, 
and farm and i n d u s t r i a l  b u i l d i n g s .  

V I I .  LEGAL A C T I V I T I E S  

S p e c i f i c  l e g i s l a t i o n  conce rn ing  geo the rma l  r e s o u r c e s  and 
a p p l i c a t i o n s  does  n o t  e x i s t .  

V I I I .  CONTACTS 

1. 

2 .  

3 .  

4 .  

5. 

6 .  

7 .  

S t a t e  Geothermal  Team:  

a .  O p e r a t i o n s  Research ,  Harry C h r i s t i a n s o n  ( O f f i c e  of 
Energy P o l i c y )  ; 

b. Resource Assessment ,  no c o n t r a c t  y e t  ( 1 9 7 9 ) .  

Sou th  Dakota G e o l o g i c a l  Survey,  Duncan J .  McGregor, 
S t a t e  G e o l o g i s t .  

Department  of A g r i c u l t u r e ,  D i v i s i o n  of C o n s e r v a t i o n ,  
Myron L i n d q u i s t ,  Program C h i e f .  

S t a t e  P l a n n i n g  Bureau, James Richardson ,  Commissioner. 

Department  of  Water and N a t u r a l  Resources ,  Warren 
Newfie ld ,  S e c r e t a r y .  

Water R i g h t s  D i v i s i o n ,  John Hatch,  Chief  Eng inee r .  

E a r t h  Resources  Group, L a r r y  Kyte.  

REFERENCES AND L I S T  OF SIGNIFICANT REPORTS 

(1) "South  Dakota Hydrothermal  Commerc ia l i za t ion  B a s e l i n e , ' '  
E G & G  Idaho ,  I n c . ,  Aug 1 9 7 9 .  

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 1 ,  and ( C - 7 ) .  
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SECTOR 
ELECT. 

COAL PURCH. O I L  LPG GAS 

CURRENT U S E S  

RECENT OR CURRENT 
S T U D I E S  

N o n e  

1. G r u y  - D O E  S t u d y  G e o t h e r m a l  P o t e n t i a l .  
2. I n s t i t u t e  for  E n e r g y  A n a l y s i s .  
3. ORAU - " G e o t h e r m a l  A p p l i c a t i o n  A s s e s s m e n t  

for TVA R e g i o n " .  

TENNESSEE 
(December 1 9 8 0 )  

TENNESSEE 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S ta te  G e o t h e r m a l  Fact Sheet ,  T e n n e s s e e )  

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TOTAL POPULATION: 3 , 9 2 3 , 7 8 0  TOTAL AREA: 4 1 , 3 2 8  SQ. M I .  

POPULATION DENSITY:  95 PERSONS/SQ. M I .  
I 

7 
1 2.000'1155° F 

- 

NUMBER STATUS 1 0 l 2  B t u  

C o a l  M i n e s  

N a t u r a l  G a s  l l i q . )  0 thousand bbl 

N a t u r a l  G a s  Wells 

C r u d e  O i l  W e l l s  67 2 0 1  thousand bbl 1 . 2  

GEOTHERMAL OVERVIEW 

A thick sequence of sediments in the eastern and western 
portions of the state may represent hydrothermal resource 
areas. 

0 H a t s p r i n g  

+ Estimated Depth to Basement/ CPA Coastal Plain Aquifers 
I 

I Projected Temperature 
IMC l g n e y  and/or Metamorphic Complex 

I 
I 
I 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: 

D I V I S I O N  OF WATER RIGHTS:  ! ENERQY USE - 1976 110" BTUI 

I URBAN AND FEDERAL A F F A I R S :  C l a i r e  W e i n b e r g e r ,  G r a n t  A p p l i c a t i o n s  1 6 1 5 )  7 4 1 - 2 7 1 4  I 
I O F F I C E  Of ENERGY P O L I C Y :  T e n n e s s e e  E n e r g y  A u t h o r i t y ,  E d w a r d  J .  S p i t z e r ,  E x e c u -  

t i v e  D i r e c t o r  ( 6 1 5 )  7 4 1 - 2 9 9 4  I I RESIDENTIAL I 1 6 . 9  I 1 1 . 8  I 4 5 . 4  I 3 . 7  I 7 6 . 7  I 
PLANNING BUREAU: S t a t e  P l a n n i n g  O f f i c e ,  S t e p h e n  H .  Norris ( 6 1 5 )  I 7 4 1 - 1 6 7 6  I I 

I GEOLOGICAL SURVEY: R o b e r t  E .  H e r e h e ) ,  S t a t e  G e o l o g i s t  ( 6 1 5 )  7 4 1 - 2 7 2 6  1 118.9 

PERCENT 

I 
LEGISLATIVE CONTACTS 

I H o w a r d  B. B a k e r ,  Jr. ( R )  

James R .  Sasser ( D )  I 
CONGRESSMEN ( D I S T .  

1 - J a m e s  H .  Q u i l l e n  I R )  

2 - John J. D u n c a n  ( R )  

3 - M a r i l y n  L .  B o u g u a r d  ID) 

4  - A l b e r t  Gore, JT. ID)  

I 5 - B i l l  B o n e r  (D)  I I I 6 - R o b i n  L .  B e a r d ,  Jr. ( R )  I 

I PROPOSED S T U D I E S  I N o n e  I 7  - E d  Jones  ID) 

8  - H a r o l d  Ford ID)  I LEGAL A C T I V I T I E S  I N o n e  I 



State Geothermal Fact Sheet 

TENNESSEE 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 3,923,780 Area: 41,328 sq. mi. Density: 9 5  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* 

GROSS 
Residential 
Commerical 
Industrial 

(1975) 
0 IL 

(million 
bb 1) 
78 
3 
2 
4 

((2-7 1 
LPG GAS COAL ELECTRICITY 

gal.) cu.ft.1 tons 1 (billion kWh) 
(million (trillion (million PURCHASED 

1 6  1 2 2 1  2 7  6 5  
1 2 3  44  0 . 1  23  

1 4  4 3  0 . 1  4 
2 2  13.5 2 3 8  

Trillion Btu 

GROSS 4 2 3 . 1  1 5 . 4  227 .9  5 9 1 . 2  2 2 1 . 7  
Residential 16 .9  1 1 . 8  4 5 . 4  3 .7  7 6 . 7  
Commercial 1 2 . 8  1 . 3  43.9 2.0 1 4 . 8  
Industrial 22.8  2 . 1  118 .9  41.9 1 3 0 . 2  

Percentages 34 1 1 8  4 7  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and o t h e r  
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6)  

Type Number U n i t s  

C o a l  mines 1 1 9  8,217 thousand t o n s  
N a t u r a l  g a s  ( l i q . )  - 0 thousand bb l  
N a t u r a l  g a s  w e l l s  6 20 m i l l i o n  cu .  f t .  
Crude o i l  w e l l s  6 7  201 thousand b b l  

I V  . GEOLOGY 

T o  be s u p p l i e d .  

V.  RESOURCE DATA 

T r i l l i o n  
Btu 

215.3 
0 
0.0 
1 . 2  

To be s u p p l i e d .  

V I .  GEOTHERMAL ACTIVITY 

C u r r e n t  s t u d i e s :  1. Gruy - DOE Study Geothermal  P o t e n t i a l .  

2 .  I n s t i t u t e  f o r  Energy A n a l y s i s .  

3 .  ORAU - "Geothermal A p p l i c a t i o n  Assessment  
f o r  TVA Region. I t  

V I I .  

V I I I .  

LEGAL ACTIVITIES 

To be de te rmined .  

CONTACTS 

1. Urban and F e d e r a l  A f f a i r s ,  Cla i re  Weinberger ,  Gran t  
A p p l i c a t i o n s  (615) 741-2714. 

2 .  O f f i c e  of Energy P o l i c y ,  Tennessee  Energy A u t h o r i t y ,  
Edward J. S p i t z e r ,  E x e c u t i v e  D i r e c t o r ,  (615)  741-2994. 

3. P l a n n i n g  Bureau, S t a t e  P l a n n i n g  O f f i c e ,  S t ephan  H. 
Norr is ,  (615)  741-1676. 

4 .  G e o l o g i c a l  Survey,  Robert E .  Hershey,  S t a t e  Geologist ,  
(615) 741-2726. 

TN-2 
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REFERENCES AND L I S T  OF S I G N I F I C A N T  REPORTS 

Common references only, see b e l o w .  

COMMON REFERENCES 

(c-4) , (c-61, and ( C - 7 ) .  

n 
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NAME 

TYPE 

( 1 )  ( 2 )  ( 3 )  
C e n t r a l  T e x a s  Trans-PeCOs R e g i o n  G u l f  C o a s t  

R e s o u r c e  R e g i o n  

C r e t a c e o u s  B o l s o n  G e o p r e s s u r e d /  
s e d i m e n t a r y  

DEPTH 

WATER TEMP. 

2 , 5 0 0  t o  3 , 5 0 0  f t .  3 , 0 0 0  t o  9.000 f t .  
( a p p r o x  . ) 

<15OPF 1 0 0  t o  190°F ,300-F  

TYPE NUMBER STATUS 1 10" B t u  

C o a l  M i n e s  3 6 , 9 4 4  t h o u s a n d  t o n s  9 1 . 7  

C r u d e  O i l  Wells 1 5 9 , 0 9 0  1 , 2 9 4 , 6 7 1  t h o u s a n d  bbl  7 , 5 0 9 . 1  

~ 

ELECT. 
SECTOR O I L  LPG GAS COAL PURCH. 

GROSS 1 6 9 1 . 5  1 1 5 . 0  4095.8  1 8 1 . 5  438 .0  

RESIDENTIAL 4 2 . 1  4 8 . 5  239 .8  0 1 3 7 . 1  

' 

INDUSTRIAL 1 2 2 . 3  5 3 . 3  2254.2  3 6 . 7  1 7 8 . 3  

PERCENT 28 2 6 7  3 

LEGAL ACTIVITIES 
_ _ _ _ ~  ~ 

1 9 7 9  legislation p r o v i d e d  t h a t  g e o p r e s s u r e d  
g e o t h e r m a l  r e s o u r c e s  be treated a n d  p r o d u c e d  
as m i n e r a l  r e s o u r c e s .  

U 
D 
I 

TEXAS 
(December 1980) 

TEXAS 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  T e x a s )  

GEOTHERMAL RESOURCE DATA TOTAL POPULATION: 1 1 , 1 9 9 , 3 8 5  TOTAL AREA: 2 6 7 , 3 3 9  SQ. M I .  

POPULATION DENSITY: 41 .9  PERSONS/SQ. M I .  

GEOTHERMAL OVERVIEW 

Parts of five physiographic provincescover Texas; three of 
these have signi f icant geothermal potential: the Trans- 
Pecos region ( o r  Basin and Range Province) consists of 
bolsons w i th  above normal heat flow and gradient measure- 
ments. t h e  Great Plains Province w l h  an aquifer that may 
encompass as many as 47.000 sq. mi. i n  central  Texas, and 
t h e  Coastal Province w h i c h  contains a geopressured area. 

EST. STORED 
WATER 

EST. ENERGY 
CONTENT 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

I N a t u r a l  Gas ( l i a . )  I - 1  3 1 4 , 4 2 9  t h o u s a n d  bbl 1 1 . 2 6 8 . 0  I 
I N a t u r a l  G a s  wells 1 2 3 , 8 0 5  I 8 , 5 1 3 , 8 5 0  m i l l i o n  cu. f t . 1  9 , 3 0 5 . 0  I PRIMARY CONTACTS 

GEOTHERMAL TEAM I 

I CO.XMERCIALIZATION PLANNING: None I r ~ P E R A T I o N s ,  RESEARCH (GEOPRESSURED RESOURCE) : Myron Dorfman ( u n i v e r s i t y  of T e x a s  C e n t e r  for 
E n e r g y  S t u d i e s )  

ENERGY USE - 1876 110" BTUl I RESOURCE ASSESSMENT: C. D.  Henry  ( U n i v e r s i t y  of T e x a s  ( A u s t i n ) )  I 
I ENERGY AND NATURAL RESOURCE ADVISORY COUNCIL: E. V e t t e i ,  E x e c u t i v e  D i r e c t o r  I 
I ANALYSIS AND DEVELOPMENT DIVISION: M i l t o n  Hoi loway,  Director I 
I DEPARTMENT OF WATER AND NATURAL RESOURCES: H a r v e y  D a y i s .  E x e c u t i v e  Director I 

UNIVERSITY O F  TEXAS (EL PASO): D r .  Rober ' t  Roy ( D e p t .  of G e o l o g i c a l  S c i e n c e s )  

UNIVERSITY OF TEXAS (AUSTIN) : D r .  R.  A , '  M o t r i n  ( B u r e a u  of Economic  G e o l o g y )  I COMMERCIAL I 60 .6  I 5.4  I 1 2 0 . 5  I 0 I 1 2 2 . 7  I 

LEGISLATIVE CONTACTS 

J o h n  Tower  (R) 
L l o y d  B e n t s e n  ( D )  GOVERNOR W i l l i a m  P .  C l e m e n t s ,  Jr. ( R )  

I CONGRESSMEN (DIST. 

1 - Sam B. H a l l ,  Jr. ( 0 )  13 ,  - J a c k  H i g h t o w e r  ( D )  
GEOTHERMAL ACTIVITIES 

2 - C h a r l e s  W i l s o n  (D) 

3 - James M .  C o l l i n s  ( R )  

141 - W i l l i a m  N .  Pa tman ( D )  

1 5 ' -  E. d e  l a  G a r z a  (D) CURRENT USES 1. S p a c e  and  w a t e r  h e a t i n g ,  C o t u l l a  H i g h  
S c h o o l .  

2.  Water u s e  for b a l n e o l o g i c a l  p u r p o s e s .  

1. H y d r o t h e r m a l  r e s o u r c e  a s s e s s m e n t  a t  Uni- 
v e r s i t y  o f  T e x a s ,  A u s t i n ,  a n d  E l  P a s o .  

2 .  COE/DGE PON f o r  s p a c e  a n d  w a t e r  h e a t i n g  
Of THS Memorial H o s p i t a l ,  Marlin. 

3. DOE/DGE PON f o r  s p a c e  a n d  w a t e r  h e a t i n g  
N a v a r r o  C o l l e g e  a n d  H o s p i t a l ,  C o r s i c a n a .  

4 .  S t a t e  C o u p l e d  P r o g r a m  a n d  I n d u s t r y  
C o u p l e d  p r o g r a m s  to  a s s e s s  po ten t i a l  i n  
c e n t r a l  a n d  w e s t  Texas .  

R e s o u r c e  a s s e s s m e n t ,  U t i l i z a t i o n  s t u d i e s ,  
l e g a l ,  a n d  i n s t i t u t i o n a l  a n a l y s e s  g i v e n  re- 
s u l t s  Of 3 ,  a b o v e .  

1 6  - R i c h a r d  C .  W h i t e  ( 0 )  

1 7  - C h a r l e s  W .  S t e n h o l m  ( D )  

181- Mickey  L e l a n d  (D) 

191- K e n t  Hance  (D) 

201- H e n r y  B. G o n z a l e z  ( D )  

4 - R a l p h  M. H a l l  ( D )  

5 - James A. M a t t o x  ( D )  

6 - P h i l  G r a m m  (D) 

7 - B i l l  A r c h e r  ( R )  

8 - J a c k  F i e l d s  ( R )  

RECENT OR CURRENT 
STUDIES 

I 9 - J a c k  B r o o k s  (D) 2 - Tom L o e f f l e r  ( R )  

1 0  - J. J .  P i c k l e  ( D )  

11 - M a r v i n  L e a t h  ( D I  

2 

2 

- Ron P a u l  ( R )  

- Abraham K a z e n ,  Jr. (D) 

PROPOSED STUDIES 

6 
E 

I 1 2  - J L m  W r i g h t  ( D )  2 - M a r t i n  F r o s t  ( D )  



State Geothermal Fact Sheet 

TEXAS 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 11,199,385 Area: 267,339~9. mi. Density: 41.gper sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 

0 IL 
(million 

bbl )  
GROSS 306 d 

X 
I Residential 8 

10 P Commerical 
Industrial 20 

(C-7 1 
LPG GAS COAL ELECTRICITY 

gal. 1 cu.ft.1 tons) ( b i 1 1 i o n  kWh ) 
(million (trillion (million PURCHASED 

1205 3969 12 
508 232 0 
56 117 0 
558 2184 2 

128 
40 
36 
52 

Trillion Btu 

GROSS 1691.5 115.0 4095.8 181.5 438.0 
137.1 

Commercial 60.6 5.4 120.5 0 122.7 
Industrial 122.3 53.3 2254.2 36.7 178.3 

Residential 42.7 48.5 239.8 0 

Percentages 28 - 3 67 3 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number Uni , ts  
T r i l l i o n  

Btu 

Coa l  mines 3 6 , 9 4 4  thousand t o n s  9 1 . 7  
N a t u r a l  g a s  ( l i q . 1  - 314,429 thousand bb l  1 ,268 .0  
N a t u r a l  g a s  w e l l s  23,805 8,513,850 m i l l i o n  c u .  f t .  9 ,305 .6  
Crude o i l  w e l l s  159,090 1 ,294 ,671  thousand b b l  7 , 5 0 9 . 1  

I V  . GEOLOGY 

Texas i s  covered  by f i v e  p h y s i o g r a p h i c  p r o v i n c e s  s o m e  of 
which,  a t  l e a s t  i n  p a r t s ,  are c o n s i d e r e d  t o  have c o n s i d e r a b l e  
geo the rma l  p o t e n t i a l .  

The Trans-Pecos r e g i o n  of  t h e  s t a t e  d i s p l a y s  r i f t s  and 
f a u l t s  a s s o c i a t e d  w i t h  t h e  Rio Grande and t h e  Bas in  and Range pro-  
v i n c e s ,  r e s p e c t i v e l y .  T h i s  area c o n s i s t s  of l i n e a r  series of 
sed imen t  f i l l e d  b a s i n s  hav ing  measured h e a t  f l ows  of 1 t o  3 . 1  H F U  
and g r a d i e n t s  of 1 . 6  t o  3.8OF/100 f t .  Geochemical es t imates  of 
s u b s u r f a c e  t e m p e r a t u r e s  r a n g e  from 1 4 0  t o  320OF. These h o t  waters 
are c o n s i d e r e d  t o  r e s u l t  from f a u l t - c o n t r o l l e d  c i r c u l a t i o n  o f  
ground waters  t o  d e p t h s  of  2 0 0 0  t o  7000  f t .  

I n  c e n t r a l  Texas t h e  Balcones and a s s o c i a t e d  f a u l t  zones 
e x t e n d  approx ima te ly  southwestward from Fannin  coun ty  i n  t h e  n o r t h  
th rough  t h e  A u s t i n  and San Antonio  areas and c u r v e  t o  Kinney 
c o u n t y  a t  t h e  Mexican b o r d e r .  G r a d i e n t s  r a n g e  from 1 . 3  t o  2.5'F/ 
1 0 0  f t .  Wells i n  t h e  area produce water i n  e x c e s s  of  120°F from 
d e p t h s  of  a b o u t  3500 f t .  The h o t  waters from t h e  Balcones  F a u l t  
come from C r e t a c e o u s  a q u i f e r s ,  p r i m a r i l y ,  t h e  T r i n i t y  Sands tone  
of t h e  Edwards Formation.  The e x t e n t  of  t h e  a q u i f e r s  i s  e s t i m a t e d  
t o  b e  as l a r g e  as 6 0 , 0 0 0  sq. m i .  

The Gulf C o a s t  area c o n s i s t s  of  many deep sed imen ta ry  
f i l l e d  a q u i f e r s ,  some of  which c o n t a i n  g e o p r e s s u r e d  f l u i d s .  Aver- 
age  t e m p e r a t u r e s  are  i n  e x c e s s  of 270OF. Thermal g r a d i e n t s  r a n g e  
from 1.1 t o  o v e r  5'F/100 f t .  

V.  RESOURCE DATA 

There  are  no confirmed r e s e r v o i r s  (Nov 1 9 7 9 )  i n  Texas and 
no s ta te  o r  f e d e r a l  l a n d s  have been l e a s e d  f o r  geo the rma l  deve lop-  
ment. 

V I .  GEOTHERMAL ACTIVITY 

The U n i v e r s i t y  of Texas h a s  conducted  geochemica l  s t u d i e s  
i n  t h e  Trans-Pecos area and h a s  made measurements of h e a t  f low,  
t h e r m a l  g r a d i e n t ,  and e lec t r ica l  r e s i s t i v i t y .  

TX-2 
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I n  t h e  c e n t r a l  Texas b e l t  ,he u n i v e r  i t y  h a s  d e f i n e d  areas 
c o n s i d e r e d  t o  have optimum geothermal  p o t e n t i a l .  

DOE and Genera l  Crude O i l  Company s h a r e d  t h e  cost  of a 
16 ,500  f t .  g e o p r e s s u r e d  w e l l  d r i l l e d  i n  B r a z o r i a  coun ty  on t h e  
G u l f . c o a s t .  Tempera ture  a t  d e p t h  w a s  o v e r  300'F. T e s t s  made a t  
14 ,700  f t .  i n  1 9 7 9  produced 2,500 b a r r e l s  of h o t  s a l i n e  water a t  
4 ,500 p s i .  

DOE ( P O N )  and Texas Energy Development Fund moneys pro-  
v i d e d  f o r  a t e s t  w e l l  f o r  a h o s p i t a l  i n  M a r l i n ,  F a l l s  County,  
Texas.  Bottom h o l e  t e m p e r a t u r e  ( a t  3885 f t . )  w a s  140'F. A r t e -  
s i a n  p r e s s u r e  produced 152OF w a t e r  a t  t h e  s u r f a c e .  

Another  DOE ( P O N )  funded t es t  w e l l  i s  b e i n g  d r i l l e d  (Nov 
1 9 7 9 )  i n  C o r s i c a n a ,  Navarro County,  Texas f o r  t h e  Navarro J u n i o r  
C o l l e g e .  A t  2300 f t .  t h e  measured t e m p e r a t u r e  w a s  120 'F .  

V I I .  LEGAL A C T I V I T I E S  

A Geothermal Energy Resources  A c t  (1975) d e f i n e d  t h e  re- 
s o u r c e  and a u t h o r i z e d  t h e  R a i l r o a d  Commission t o  r e g u l a t e  t h e  ex- 
p l o r a t i o n ,  development ,  and p r o d u c t i o n  of  geo the rma l  ene rgy  and 
a s s o c i a t e d  r e s o u r c e s  i n  p u b l i c  and p r i v a t e  l a n d .  L e g i s l a t i o n  i n  
1 9 7 9  p r o v i d e d  t h a t  geopres su red  geo the rma l  r e s o u r c e s  b e  t r e a t e d  
and produced a s  m i n e r a l  r e s o u r c e s ,  and expanded t h e  d u t i e s  of t h e  
R a i l r o a d  Commission t o  i n c l u d e  r e s p o n s i b i l i t y  f o r  c o n t r o l  and d i s -  
p o s i t i o n  o f  waste and t h e  i s s u i n g  of p e r m i t s  f o r  waste d i s c h a r g e .  

V I I I .  CONTACTS 

1. 

2 .  

3 .  

4 .  

S t a t e  Geothermal Team:  

a. O p e r a t i o n s  Research  ( g e o p r e s s u r e d  r e s o u r c e ) ,  Myron 
Dorfman ( U n i v e r s i t y  of Texas C e n t e r  f o r  Energy 
S t u d i e s )  ; 

b. Resource  Assessment ,  C .  D. Henry ( U n i v e r s i t y  of  
Texas ( A u s t i n )  ) . 

Energy and N a t u r a l  Resource  Advisory  C o u n c i l ,  E .  V e t t e r ,  
E x e c u t i v e  Director. 

A n a l y s i s  and Development D i v i s i o n ,  M i l t o n  Holloway, 
D i r e c t o r .  

Department  of  Water and N a t u r a l  Resources ,  Harvey 
Dav i s ,  E x e c u t i v e  D i r e c t o r .  
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5. University of Texas (El Paso), Dr. Robert Roy (Dept. 
of Geological Sciences). 

6. University of Texas (Austin), Dr. R. A. Motrin (Bureau 
of Economic Geology). 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) "Texas Hydrothermal Commercialization Baseline," EG&G 
Idaho, Inc., Nov 1979. 

COMMON REFERENCES 

(c-41, (C-61, and ( C - 7 ) .  
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1 
I 
I 

TYPE 

C o a l  M i n e s  

N a t u r a l  G a s  ( l i a . )  

u 
I 
1 
I 
1 

NUMBER STATUS 1 O l 2  B t u  

4 4  7 . 9 8 4  t h o u s a n d  t o n s  2 0 3 . 1  

- 2 . 4 3 2  t h o u s a n d  bbl 9 . 8  

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

N a t u r a l  G a s  Wells 158 4 2 , 7 1 5  m i l l i o n  cu.  f t .  4 6 . 7  

'1 

PERCENT 

UTAH 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  Fact S h e e t ,  U t a h )  

4 1  1 3 1  2 7  

TOTAL POPULATION: 1 , 2 7 1 , 0 0 0  TOTAL AREA: 8 4 , 9 1 6  SQ. M I .  

POPULATION DENSITY: 15 PERSONS/SQ. MI .  

RECENT OR CURRENT 
STUDIES 

1. PON pro jec t  i n  Monroe C i t y  for space 

2 .  Two PONS i n  c o n t r a c t  n e g o t i a t i o n  phase 
h e a t i n g  . 
( 1 9 7 8 1 .  

GEOTHERMAL OVERVIEW 

The eastern boundary zone of the Basin and Range physio- 
graphic province. including the Wasatch Front, contains 
the major geothermally important areas i n  Utah. Eight 
KGRAs have been designated by the USGS. These include 
low. moderate. and high temperature resources. Geother- 
mal leases for more than 690.000 acres of federal and state 
land have been granted through March 1979. 

PROPOSED STUDIES 

LEGAL A C T I V I T I E S  

ENERQY USE - 1976HO" BTUl. 

ELECT. 

GROSS 

RESIDENTIAL 

COMMERCIAL 1 6 . 6  0.3 6.3 9.3 

INDUSTRIAL 3 9 . 6  2 . 0  5 9 . 4  1 3 . 2  8 . 0  

C o n t i n u e d  preparation o f  T i m e  Phased P r o j e c t ,  
S i t e  S p e c i f i c  D e v e l o p m e n t ,  A r e a  D e v e l o p m e n t  
P l a n s .  

New l e g i s l a t i o n  ( 1 9 7 9 )  f a i l e d  because of l a c k  
of H o u s e  a m e n d m e n t  c o n f i r m a t i o r i .  

GEOTHERMAL ACTIVITIES 

I CURRENT USES I S p a c e  , , h e a t i n g ,  ' aquaculture,  g r e e n h o u s e s ,  
s w i m m i n g  pools,  a n d  b a l n e o l o q y .  I 

Salt Lake City 

0 
0 

3 

I 

<GRA Location 

Areas of Low- and Moderate 
Ternperamre Potential 

Hot Springs 

PRIMARY CONTACTS 
I 

DEPARTMENT OF NATUREAL RESOURCES: G o r d o n , H a r m s t r o n ,  E x e c u t i v e  D i r e c t o r  

D I V I S I O N  OF WATER RIGHTS:  D e e  C .  ' H a n s e ,  S t a t e  E n g i n e e r  

UTAH GEOLOGICAL AND MINERAL SURVEY: D o n a l d  'T. M c M i l l a n ,  D i r e c t o r  

STATE PLANNING COORDINATOR'S OFFICE:  K e n t  B d i g g s ,  C o o r d i n a t o r  

UTAH ENERGY O F F I C E :  R e e d  S e p r l e ,  S t a f f  D i r e c t o r  

DEPARTMENT OF SOCIAL SERVICES:  An tho" ;  W .  N i t c h e l l ,  E x e c u t i v e  D i r e c t o r  

STATE GEOTHERMAL TEAM: I 
OPERATIONS RESZARCH: 

RESOURCE ASSESSMENT: Don  T .  M c M i l l a n ,  P r o j e c t  Y a n a q e r  

S t a n l e y i  G r e e n ,  T e a m  L e a d e r  

ENERGY CONSERVATION AND DEVELOPMENT COUNCIL: M o r o n i  J ensen ,  C h a i r m a n  

, 
LEGISLATIVE CONTACTS 

Jake G a r n  (8) 

O r r i n  G. H a t c h  (R) IGOVERNOR Scot t  M. M a t h e s o n  (D)  
I 

CONGRESSMEN ( D I S T . )  

1 - G u n n  McXay  (D)  

2 - D a n  M a r r i o t t  ( R )  

4 - J a m e s  V .  H a n s e n  (R) 

1 

UTAH 
(December 1980) 



S t a t e  Geothermal F a c t  S h e e t  

UTAH 

I. DEMOGRAPHIC INFORMATION ( 1 9 7 7 )  (C-4)  

TOTAL STATE 

P o p u l a t i o n :  1,271,000 A r e a :  8 4 , 9 1 6  sq. m i .  D e n s i t y :  1 5  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  1,059,273 A r e a :  82 ,096  sq. m i .  D e n s i t y :  1 3  p e r  sq. m i .  

11. ENERGY CONSUMPTION* (1975)  
O I L  

( m i l l i o n  
bbl) 

GROSS 3 1  
R e s i d e n t i a l  1 
Commerical 3 
I n d u s t r i a l  7 

C e! 
I 
P 

(C-7) 
LPG GAS COAL 

( m i l l i o n  ( t r i l l i o n  (million 
g a l .  1 c u . f t . )  t o n s )  

49 1 2 6  5 
2 5  6 0  0 

3 6 0 
2 1  5 8  0.5 

ELECTRICITY 
PURCHASED 

( b i  1 l i o n  kWh ) 
8 
3 
3 
2 

T r i l l i o n  Btu  

GROSS 1 7 1 . 3  4 . 7  1 3 0 . 4  1 1 6 . 1  2 5 . 9  
R e s i d e n t i a l  4.0 2.4 6 1 . 7  1 . 6  8.6 

I n d u s t r i a l  39.6  2 . 0  5 9 . 4  1 3 . 2  8.0 
Commercial 16 .6  0 .3  6 .3  0 .9  9 . 3  

Percentages 4 1  1 3 1  2 7  

*Excluding  n u c l e a r  and hydro e l e c t r i c i t y ,  cok ing  c o a l  and pe t ro l eum coke ,  and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  used as f u e l s .  
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111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6 )  

TY Pe Number Units 
Trillion 
Btu 

Coal mines 4 4  7 , 9 8 4  thousand tons 2 0 3 . 1  
Natural gas (liq.) - 2 ,432  thousand bbl 9 . 0  
Natural gas wells 1 5 8  4 2 , 7 1 5  million cu. ft. 4 6 . 7  
Crude oil wells 9 8 9  3 2 , 6 5 6  thousand bbl 1 8 9 . 4  

IV . GEOLOGY 

The Basin and Range physiographic province occurs in the 
western part of Utah. This province is characterized by northward- 
trending mountain blocks separated by flat valleys filled with 
unconsolidated alluvial debris to depths of several thousands of 
feet. The Basin and Range is still tectonically active as indi- 
cated by recent fault scarps, young volcanic rocks, and observed 
seismic activity. 

The Colorado Plateau, in the central, eastern, and southern 
part of the state, is an area of flat-laying sedimentary rocks and 
several rugged mountain ranges that are cored by laccolithic in- 
trusions. This area is mostly inactive geologically. 

In the northeastern part of the state, the Middle Rocky 
Mountains province contains folded and faulted sedimentary, in- 
trusive, extrusive, and metamorphic rocks. In sone portions of 
the province, seismic evidence of tectonic activity has been iden- 
tif ied. 

The transition zones between these provinces contain hydro- 
thermally important features. HydrGthermal areas, such as Roose- 
velt Hot Springs, occur in west central and southwestern Utah. To 
the north many warm springs are found in fault zones. 

V. RESOURCE DATA 

One confirmed water-dominated hydrothermal reservoir oc- 
curs at the Roosevelt Hot Springs KGRA. About 50% of the wells 
drilled ( 1 9 7 4 )  are considered to be useful to industry. Water 
temperatures are about 500'F at depths from about 1,000 ft. to 
more than 4,500 ft. 

Two other KGRAs are considered to be excellent prospects 
for high,temperature resources: 
Industrial drillers claim to have located seven significant spots 
in the southwestern counties of Millard, Beaver, and Iron. 

Cove Fort/Sulphurdale and Thermo. 

UT-2 
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Many p r o s p e c t s  f o r  s p a c e  h e a t i n g  are  c o n s i d e r e d  t o  e x i s t  
i n  Utah. A l a r g e  number of w a r m  s p r i n g s  and water w e l l s  a re  
found ma in ly  a l o n g  t h e  t r a n s i t i o n  of t h e  Bas in  and Range p r o v i n c e  
w i t h  t h e  Colorado  P l a t e a u  i n  t h e  s o u t h  and t h e  Rocky Mountains i n  
t h e  n o r t h .  

V I  0 GEOTHERMAL A C T I V I T Y  

C u r r e n t  u se :  From t h e  1 9 t h  c e n t u r y  geo the rma l  s p r i n g s  have 
been  used  f o r  s p a s  and g reenhouses .  The LDS 
c h u r c h  i n  S a l t  Lake C i t y  u s e s  a ground-water 
f e d  h e a t  pump f o r  s p a c e  c o n d i t i o n i n g  of a n  
o f f i c e  b u i l d i n g .  

S t u d i e s :  1. 

2. 

3 .  

The c i t y  of  Monroe i s  p a r t i c i p a t i n g  w i t h  
DOE (PON) i n  a program f o r  s p a c e  h e a t i n g  
s e v e r a l  p u b l i c  b u i l d i n g s .  The U n i v e r s i t y  
of  Utah ( E a r t h  S c i e n c e  L a b o r a t o r y )  i s  co- 
o r d i n a t i n g  ( f o r  DOE) c o n t r a c t o r  a s s e s s m e n t  
of geo the rma l  r e s o u r c e s  i n  Utah as w e l l  as 
i n  o t h e r  w e s t e r n  s ta tes .  

T i m e  Phase  P r o j e c t ,  S i t e  S p e c i f i c  Develop- 
ment P l a n s ,  and A r e a  Development P l a n s  con- 
t i n u e  t o  b e  p r e p a r e d  by t h e  s ta te  i n  co- 
o p e r a t i o n  w i t h  DOE. 

A p r e l i m i n a r y  s t u d y  f o r  geo the rma l  a p p l i c a -  
t i o n s  a t  H i l l  A i r  Fo rce  Base w a s  comple ted  
i n  1978. 

VII. LEGAL ACTIVITIES 

C u r r e n t  l a w  a s s i g n s  r e s p o n s i b i l i t y  of  o v e r s e e i n g  geo the rma l  
development  t o  t h e  D i v i s i o n  of Water R i g h t s .  
l a w s  have been  used  t o  d e f i n e  r u l e s  and r e g u l a t i o n s  f o r  geo the rma l  
e x p l o r a t i o n  and development .  

L e g i s l a t i o n  i n t e n d e d  t o  c l a r i f y  and a m p l i f y  s t a t e  p o l i c y  
c o n c e r n i n g  geo the rma l  ene rgy  w a s  s u b m i t t e d  d u r i n g  1 9 7 9 .  Some of  
t h e  i t e m s  i n c l u d e d  w e r e  t h e  d e f i n i t i o n  of a r e s o u r c e ,  m u n i c i p a l  
powers,  and t h e  r e l a t i o n s h i p  between t h e  d o c t r i n e  of a p p r o p r i a -  
t i o n  and geo the rma l  r e s o u r c e s .  A House amendment, p r e c l u d i n g  i m -  
p l e m e n t a t i o n  of t h e  new l a w  u n t i l  a l l  pending  geo the rma l  water w e l l  
a p p l i c a t i o n s  were p r o c e s s e d  and approved ,  caused  t h e  b i l l  n o t  t o  
be p a s s e d .  

Water a p p r o p r i a t i o n  
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V I I I .  CONTRACTS 

1. S t a t e  Geothermal Tern , :  

a .  O p e r a t i o n s  Research ,  S t a n l e y  Green,  Team Leader ;  

b.  Resource Assessment ,  Don T .  McMillan, Pro jec t  
Manager. 

2 .  Department of N a t u r a l  Resources ,  Gordoii Harms t ron ,  
Execut ive D i r e c t o r .  

3 .  D i v i s i o n  of Water R i g h t s ,  D e e  C. Hanse,  S t a t e  Eng inee r .  

4 .  Utah G e o l o g i c a l  and Mine ra l  Survey ,  Donald T .  McMillan,  
D i r e c t o r .  

5 .  S t a t e  P lann ing  C o o r d i n a t o r ' s  O f f i c e ,  Kent  B r i g g s ,  Co-  
o r d i n a t o r .  

6 .  Utah Energy O f f i c e ,  Reed S e a r l e ,  S t a f f  D i r e c t o r .  

7. Department  of  S o c i a l  S e r v i c e s ,  Anthony W .  M i t c h e l l ,  
Execut ive  Director.  

8 .  Energy Conservat ion and Development C o u n c i l ,  Moroni 
J e n s e n ,  Chairman. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) "Utah Hydrothermal  Commerc ia l i za t ion  B a s e l i n e , "  EG&G 
Idaho ,  I n c . ,  J u n  1979. 

( 2 )  David V. McClain,  "Geothermal Energy i n  Idaho:  S i t e  
Data B a s e  and Development S t a t u s , "  Geo-Heat U t i l i z a -  
t i o n  C e n t e r ,  Klamath F a l l s ,  OR,  J u l  1979. 

COMMON REFERENCES 

( C - 4 ) ,  (C-6), and (C-7). 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

I 

TYPE NUMBER STATUS I 10l2 Btu 

I 
! 

Natural Gas (liq.) 0 0 thousand bbl 0 

VERMONT 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact sheet, vermontl 

Natural Gas Wells I 0 

TOTAL POPULATION: 444.732 TOTAL AREA: 9,267 SQ. MI. 
POPULATION DENSITY: 48  PERsoNS/SQ. MI. 

o million cu. ft. I o 
I Crude Oil Wells I 0 I 0 thousand bbl I 0 I 

SECTOR 

GEOTHERMAL OVERVIEW 

ELECT. 
OIL LPG GAS COAL PURCH. 

The western edge of the state shares a deep sedimentary 
basin, t he  Champlain Valley, w i th  New York State. Warm 
springs in t h i s  area may represent a hydrothermal resource. 

RESIDENTIAL 

ENERQY USE - 1976 110" BTUI 

15.62 1.67 1.8 0.01 5.47 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

Study of forced storage of warm river water - 
for space heating with heat pumps, Bellows 
Falls. 

NYERDA - Study of Champlain Valley. 

None 

I INDUSTRIAL I 3.47 I 0.13 I 0 . 8 8  I 0.15 I 3.22 I 

GEOTHERMAL ACTIVITIES 

I CURRENT USES I None I 

VERMONT 
(Dcembbsr 19000) 

@ HOtSprlng 

4 Estimated Depth to Basement/ 
Projected Temperature 

IEA Interior Barin Aquifers 

CPA Coastal Plain Aquifers 

IMC Igneous and/or Metamorphic Complex 

PRIMARY CONTACTS 

I 
DEPARTMENT OF NATURAL RESOURCES: Brenda" Whltkaker, Secretary ( 8 0 2 )  828-3130 

DIVISION OF WATER RIGHTS: Reginald LaRbsa, Act. Commissioner (8021 828-3361 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: State Planning Office, Martin Johnson, Secretary 
(a021 828-3357 

OFFICE OF EhERGY POLICY: State Energy'Office, Ronald A. Allbee, Director ( 8 0 2 )  
828-2393 

I PLANNING BUREAU: State Planning Office, John Slmson, Asst. Director 
(802) 828-3326 

GEOLOGICAL SURVEY: Dr. Charles A.  Ratte, State Geologist (802) 828-5763 
, 
I 

LEGISLATIVE CONT 

Robert T. stafford ( R )  

Patrick J. Leahy (Dl 

I CONGRESSMEN (DIST. 

At Large - James M. Jeffords ( R l  

:TS 

- 1  GOVERNOR Richard A. Snelling (R) 
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State Geothermal Fact Sheet 

VERMONT 

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 4 4 4  732 Area: 9 ,267  sq. mi. Density: 4 8  per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density: per sq. mi. 

11. ENERGY CONSUMPTION* (1975) 
O I L  

(mi 11 ion 
bbl) 

GROSS 11 
Residential 2 
Commerical 2 
Industrial 1 

(C-7 1 
LPG GAS COAL ELECTRICITY 

gal. 1 cu.ft.1 tons 1 (bi 1 lion kWh) 
(million (trillion (million PURCHASED 

3 5  4 0 .02  3 
25  1 0.00 1 

3 1 0.00 1 
8 2 0.00 1 

Trillion Btu 

GROSS 59.9 2 . 2 3  3 . 9 7 5  0 . 6  1 1 . 5 5  
5 .47  Residential 1 5 . 6 2  1 . 6 7  1.8 

Comer c ial 7.87 0 . 4  1.1 0.03 3 .18  
Industrial 3.47 0 .13  0 . 8 8  0 . 1 5  3 . 2 2  

0.01 

Percentages 87 4 8 1 

*Excluding nuclear and hydro electricity, coking coal  and petroleum coke, and other 
petroleum products not used as fuels. 
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LAUREL. MARYLAND 

111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6) 

Type Numbers U n i t s  
T r  i 11 i o n  

Btu 

Coal  mines 
N a t u r a l  g a s  ( l i q . )  
N a t u r a l  g a s  w e l l s  
Crude o i l  w e l l s  

0 0 thousand t o n s  0 
0 0 thousand bb l  0 
0 0 m i l l i o n  cu .  f t .  0 
0 0 thousand b b l  0 

I V  GEOLOGY 

Vermont i s  u n d e r l a i n  by r o c k s  of Precambrian and P a l e o z o i c  
age. Throughout m o s t  of  t h e  s t a t e  these rocks  have been m e t a m o r -  
phosed and i n t r u d e d  by igneous  b o d i e s  d u r i n g  t h e  P a l e o z o i c  orogen- 
ies .  However, a l o n g  t h e  wes te rn  b o r d e r  of t h e  s t a t e  t h e  Champlain 
V a l l e y  i s  u n d e r l a i n  by a t h i c k  sequence of sed imen ta ry  r o c k s  
( g r e a t e r  t h a n  1 0 , 0 0 0  f t .  d e e p ) .  T h i s  area i s  h i g h l y  f a u l t e d  and 
f a u l t  c o n t r o l l e d  w a r m  s p r i n g s  occur  i n  s e v e r a l  areas. 

Large  amounts of  water f low from s u r f a c e  s p r i n g s ,  b u t  t h e  
t e m p e r a t u r e s  are low. 
a t  d e p t h  o r  s u b s u r f a c e  t e m p e r a t u r e s .  However, t h e  Champlain V a l -  
l e y  i s  g e n e t i c a l l y ,  s t r u c t u r a l l y ,  and magmat ica l ly  s imi la r  t o  t h e  
area n e a r  Montrea l ,  Canada, where t h e  h i g h e s t  t h e r m a l  g r a d i e n t  i n  
e a s t e r n  North America occur s .  The re fo re ,  t h i s  deep and h i g h l y  
f a u l t e d  sed imen ta ry  b a s i n  a p p e a r s  t o  m e r i t  e v a l u a t i o n  f o r  yeother- 
m a l  r e s o u r c e s .  

L i t t l e  i s  known a b o u t  water a v a i l a b i l i t y  

V .  RESOURCE DATA 

To be de termined .  

V I .  GEOTHERMAL ACTIVITY 

C u r r e n t  s t u d i e s :  Study of f o r c e d  s t o r a g e  of w a r m  r i v e r  water 
f o r  space  h e a t i n g  w i t h  hea t  pumps ( B e l l o w s  
F a l l s )  ((2-6).  

Proposed s t u d i e s :  NYERDA - Study of Champlain V a l l e y .  

V I I .  LEGAL A C T I V I T I E S  

To be de termined .  

V I I I .  CONTACTS 

1. Department of  N a t u r a l  Resources ,  Brendan W h i t t a k e r ,  
S e c r e t a r y ,  ( 8 0 2 )  8 2 8 - 3 1 3 0 .  

._ . - 
i 1 

' .. . 
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2 .  

3. 

4 .  

5.  

6 .  

REFERENCES 

D i v i s i o n  o f  Water R i g h t s ,  Regina ld  LaRosa, A c t i n g  Com- 
m i s s i o n e r ,  (80 2 )  8 28- 3 3 61. 

Department  of Envi ronmenta l  P r o t e c t i o n ,  S t a t e  P l a n n i n g  
O f f i c e ,  M a r t i n  Johnson,  S e c r e t a r y ,  (802)  828-3357. 

O f f i c e  o f  Energy P o l i c y ,  S ta te  Energy O f f i c e ,  Ronald A.  
A l l b e e ,  Director ,  (802)  828-2393. 

P l a n n i n g  Bureau, S t a t e  P l a n n i n g  O f f i c e ,  John  Simson, 
A s s t .  Di rec tor ,  (802)  828-2393. 

Geological Survey,  D r .  C h a r l e s  A. R a t t e ,  S t a t e  Geolog- 
i s t ,  (802)  828-5763. 

AND L I S T  OF SIGNIFICANT REPORTS 

(1) "Geothermal P o t e n t i a l  of B e l l o w s  F a l l s ,  Vermont," 
J H U / A P L  QM-79-157-1, J u n  1979. 

( 2 )  "Rockingham Town H a l l  U t i l i z a t i o n  and Energy Management 
S tudy ,  B e l l o w s  Falls, Vermont October 1978,"  John  
S h a r r a t t  A s s o c . / B F H  & Assoc. 

COMMON REFERENCES 
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NAME 

TYPE 

THICKNESS 

WATER TEMP. 

EST. STORED 
WATER 

EST. ENERGY 
CONTENT 

GEOTHERMAL RESOURCE DATA 

Coastal Plain 

Sand, clay, marl, consolidated sedimentary 

Approximately 6200 ft. 

Unknown 

Strata 

Unknown 

Unknown 

SECTOR 

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

ELECT. 
COAL PURCH. OIL LPG GAS 

NUMBER STATUS 10" Btu 

Coal Mines 

Natural Gas (liq.) 0 thousand bbl 

Natural Gas Wells 

Crude Oil Wells 2 thousand bbl 0.01 

I , 30.9 

ENERGY USE - 1976 110" BTUl 

170.3 132.7 I GROSS I 776.6 I 12.1 I -T 

COMMERCIAL 

INDUSTRIAL 

PERCENT 

2.2 50.1 2 6 . 8  0.7 3 3 . 4  

63.1 4.7 43.4 68.4 29.8 

71 1 12 16 

iTIAL I 5 5 . 0  I 6 . 6  I 50.4 I 4.0 I 52.7 I 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

1. APL/SHU Scenario -Atlantic Coastal Plain. 
2. VPIhSU Targeting and Evaluation of Geo- 

thermal Resou~ces. DOE/DGE Coastal Plain 
Drilling Project. 

state team to write prospectus on process 
of format ion. 

3 .  APL/JHU -Market Analysis. 
4. 

5 .  LASL -Evaluation for HDR Demonstration. 

None 

NSCL conducting workshop. 
consider seothermal leaislation. 

1981 Legislature to 

GEOTHERMAL ACTIVITIES 

I CURRENT USES 1 None I 

, .  
\ 

L 

' 1  ! 
VIRGINIA i 

GEOTHERMAL DATA SUMMARY SHEET 
(cf. State Geothermal Fact Sheet,: Vzrginia) 

I 

TOTAL POPULATION: 4,648,494 TOTAL AREA: 39,780 SQ, MI. 
POPULATION DENSITY: 117 PERSONS/SQ. MI. 

VIRGINIA 
(Deceebsr 1980) 

GEOTHERMAL OVERVIEW 

Coastal Plains sediment in the  eastern portion of the state 
reaches a thickness of approximately 6200 feet and has a 
h igher  t h a n  average gradient there. This may be a poten- 
t ia l  hydrothermal and hot d ry  rock resource. 

Area Covered by APLIJHU 
Scenario or Market Subey 

~ 

0 Hot Spring 

+ Estimated Depth to Basement/ 
Projected Temperature 

IBA Interior Basin Aquifers, 

CPA Coastal Plain Aquifers 

IMC Igneous and/or Metamjrphic Complex 
I 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: Dept. of Conservation and Economic Development, 
Fred W. walker, Director (8041 786-2121 

OIVISION OF WATER RIGHTS: Water Control Board, R. v. Davis, Exec. Sec. (804) 
257-0056 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: Council On khe Environment, Offlce of the Governor, 
S .  B. JaCkSbn, Jr .  Acting Administrator (8q.1) 
786-4500 

Office of Emergency and Energy Services, George L. 
Jones,  Coord. ( 8 0 4 )  745-3305 

OFFICE Of ENERGY POLICY: 

PLANNING BUREAU: Department of Planning and Budget, Steward Connock, 
Director (804) 786-3154 

GEOLOGICAL SURVEY: Virginia Dlv. of Mineral Resources (8041 293-5121 
Robert C. Milici, State Geologist 

I 
I 
I 

LEGISLATIVE CONTACTS 

Harry f. Byrd, Sr. (Ind.) I 
GOVERNOR John Dalton (R) John W. Warner (R) 

CONGRESSMEN (DIST.) 

1 - Paul S .  Trible, Jr. ( R )  

2 - G. William Whitehurst (R) 

3 - Thomas S.  Bliley, Jr. (Rl 

4 - Robert W. Daniel, Jr. ( R )  

8 - Stan Parris ( R )  

1 ' 
1 
i 
1 10 - frank Wolf (R) 



State Geothermal Fact Sheet 

V I R G I N I A  

I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

TOTAL STATE 

Population: 4,648,494 Area: 3 9 , 7 8 0  sq. mi. Density: 117 per sq. mi. 
GEOTHERMAL RESOURCE AREA 

Population: 1,079,514 Area: 2 , 4 3 8  sq. mi. Density: 4 4 3  per sq. mi. 
11. ENERGY CONSUMPTION* ( 1 9 7 5 )  (C-7) 

O I L  LPG GAS COAL ELECTRICITY 

bbl) gal. 1 cu.ft.1 tons) (billion kWh) (million (million (trillion (million PURCHASED 

7 39  
1 5  0 . 1  
1 5  0.1 

c GROSS 1 3 7  1 2 7  1 2 7  
Residential 1 0  6 9  49 
Comer i ca 1 5 8 3 2  
Industrial 

? 
P 

1 0  49  4 2  2 9 

Trillion Btu 

GROSS 776 .6  1 2 . 1  1 3 0 . 9  1 7 0 . 3  1 3 2 . 7  
Residential 55.0 6 .6  50 .4  4.0 5 2 . 7  

0 . 7  3 3 . 4  2.2 5 0 . 1  Comer c ia 1 26.8 
4.7 4 3 . 4  6 8 . 4  29 .8  Industrial 6 3 . 1  

Percentages 7 1  1 1 2  1 6  

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other  
petroleum products not used as fuels. 
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LAUREL, MARYLAND 

111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Numbers U n i t s  
T r i l l i o n  

Btu 

Coal  mines 1068 37,513 thousand t o n s  988.8 
N a t u r a l  g a s  ( l i q . )  - 0 thousand b b l  0 
N a t u r a l  g a s  w e l l s  202 8,220 m i l l i o n  cu .  f t .  9.0 
Crude o i l  w e l l s  4 2 thousand bb l  0 . 0 1  

I V .  GEOLOGY 

The S t a t e  of  V i r g i n i a  h a s  a t  least  t w o  r e g i o n s  t h a t  are o f  
geo the rma l  i n t e r e s t .  The f i r s t  i s  t h e  Delmarva P e n i n s u l a ,  t h e  
n o r t h e a s t  coastal  r e g i o n  of  t h e  S t a t e .  The geology of  t h e  r e g i o n  
c o n s i s t s  o f  a t h i c k e n i n g  wedge of  Mesozoic and Cenozoic  sedimen- 
t a r y  r o c k s  and u n c o n s o l i d a t e d  s t r a t a .  These d e p o s i t s  have a maxi- 
mum t h i c k n e s s  of  approx ima te ly  6200  f t .  and cove r  a n  igneous  and 
metamorphic basement ,  t h e  s u r f a c e  of which s l o p e s  t o  t h e  east .  
The p r i n c i p a l  s t r u c t u r a l  f e a t u r e  i s  t h e  S a l i s b u r y  embayment t h a t  
l i e s  between Newport N e w s ,  V i r g i n i a  and A t l a n t i c  C i t y ,  N e w  J e r s e y .  
T h i s  embayment i s  f a i r l y  prominent  i n  t h e  basement  r o c k ,  b u t  it 
loses form i n  t h e  o v e r l y i n g  sed imen ta ry  r o c k s  and t h e  unconso l i -  
d a t e d  d e p o s i t s .  

The second r e g i o n  e x t e n d s  South  a l o n g  t h e  A t l a n t i c  sea 
coast from Nor fo lk  t o  Nor th  C a r o l i n a .  Basement s u r f a c e  p robab ly  
o c c u r s  a t  d e p t h s  of less t h a n  4000 f t .  i n  s o u t h e a s t  V i r g i n i a .  
P r e l i m i n a r y  model ing o f  n e g a t i v e  g r a v i t y  anomal ies  i n  t h e  Coastal  
P l a i n  s u p p o r t s  t h e  i n t e r p r e t a t i o n  of a deep  g r a n i t i c  p l u t o n  n e a r  
Nor fo lk ,  b u r i e d  b e n e a t h  t h e  i n s u l a t i n g  sed imen ta ry  r o c k s  and un- 
c o n s o l i d a t e d  d e p o s i t s  of t h e  Coastal  P l a i n .  There  are a l s o  numer- 
o u s  w a r m  s p r i n g s  (60'F t o  106'F) l o c a t e d  p r i m a r i l y  i n  a s i x - c o u n t r y  
area o f  w e s t - c e n t r a l  V i r g i n i a  t h a t  may o f f e r  loca l  r e s o u r c e s .  

V. RESOURCE DATA 

Tempera tures  as h i g h  as 130'F may b e  found a t  d e p t h  i n  t h e  
sed imen t s  of  t h e  s o u t h e r n  V i r g i n i a  Beach r e g i o n .  A number of  h o t  
s p r i n g s  e x i s t  i n  w e s t e r n  V i r g i n i a .  

New c o a s t a l  r e g i o n  d a t a  w i l l  r e s u l t  from t h e  DOE/DGE d r i l l -  
i n g  program. 

V I .  GEOTHERMAL ACTIVITY 

Geothermal g r a d i e n t  tes t  h o l e s  have been completed as p a r t  
o f  t h e  DOE/DGE sponsored  d r i l l i n g  program. Data are b e i n g  a s s e s s e d  
by V P I C S U .  D r i l l i n g  si tes i n  t h e  V i r g i n i a  p o r t i o n  of  t h e  Delmarva 

VA- 2 
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P e n i n s u l a  and t h o s e  i n  t h e  N o r f o l k / V i r g i n i a  Beach area are shown 
on page VA-5. 

The W a r m  S p r i n g s ,  V i r g i n i a  area h a s  been a n a l y z e d  s p e c i f i -  
c a l l y  by V P I & S U  and by c o n s u l t a n t  D r .  D .  Gysers .  The W a r m  S p r i n g s  
H o t e l  i s  c o n s i d e r i n g  geo the rma l  s p a c e  h e a t i n g  (C-15).  

LASL i n  it H D R  Program i s  s t u d y i n g  t h e  c o a s t a l  p l a i n  as a 
p o t e n t i a l  HDR d e m o n s t r a t i o n  s i t e  (C-8) .  

APL i s  c o n d u c t i n g  a s t u d y  of geo the rma l  a p p l i c a t i o n s  i n  
c o a s t a l  r e g i o n s  of t h e  s ta te .  

V I I .  LEGAL A C T I V I T I E S  

1. NCSL i s  c o n d u c t i n g  l e g i s l a t i v e  geo the rma l  workshops.  

2. The s t a t e  i s  o r g a n i z i n g  a s ta te  t e a m  t o  w r i t e  a geo- 
t h e r m a l  p r o s p e c t u s  ( 5 ) .  

V I I I .  CONTACTS 

1. 

2. 

3. 

4. 

5. 

6. 

V i r g i n i a  O f f i c e  of Emergency and Energy S e r v i c e s ,  310 
T u r n e r  Rd., Richmond, VA 23225, George L. J o n e s ,  Co- 
o r d i n a t o r ,  (804) 745-3305. 

D i v i s i o n  of  Mine ra l  Resources ,  N a t u r a l  Resources  Bldg . ,  
P . O .  Box 3667, C h a r l o t t e s v i l l e ,  VA 22901, Rober t  C .  
M i l i c i ,  S t a t e  G e o l o g i s t ,  (804) 293-5121. 

V i r g i n i a  P o l y t e c h n i c  I n s t i t u t e  and S t a t e  U n i v e r s i t y ,  
B lacksburg ,  VA 24061, John K .  C o s t a i n ,  P r o f e s s o r  of  
Geophys ics ,  (803) 961-5096.  

V i r g i n i a  I n s t i t u t e  of Marine S c i e n c e s ,  G l o u c e s t e r  
P o i n t ,  VA, Thomas A. Ba rna rd ,  J r . ,  (804) 642-2111, 
e x t .  186. 

C o u n c i l  on t h e  Environment ,  O f f i c e  of t h e  Governor ,  
9 0 3  N i n t h  S t .  O f f i c e  B l d g . ,  Richmond, VA 23219, J .  B.  
J ackson ,  Jr . ,  A c t i n g  A d m i n i s t r a t o r  (804) 786-4500. 

Sta te  Water C o n t r o l  Board, R .  V. Davis ,  E x e c u t i v e  
S e c r e t a r y ,  (804) 257-0056. 

REFERENCES AND LIST O F  S I G N I F I C A N T  REPORTS 

(1) D i v i s i o n  of  Mines and Q u a r r i e s ,  1 9 7 7  Annual Repor t  of 
V i r g i n i a  Department  of  Labor and I n d u s t r y .  
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( 2 )  P .  M .  Brown, J. A. Miller,  and F.  M .  Swain,  " S t r u c t u r a l  
and S t r a t i g r a p h i c  Framework, and S p a t i a l  D i s t r i b u t i o n  
of P e r m e a b i l i t y  of  t h e  A t l a n t i c  C o a s t a l  P l a i n ,  Nor th  
C a r o l i n a  t o  N e w  York,"  U.S.G.C. P r o f e s s i o n a l  Paper  7 9 6 ,  
1 9 7 2 .  

( 3 )  U .  S .  Department of t h e  I n t e r i o r ,  "Geologic  Framework 
and Pe t ro leum P o t e n t i a l  of t h e  A t l a n t i c  Coastal  P l a i n  
and C o n t i n e n t a l  S h e l f , "  G e o l o g i c a l  Survey P r o f e s s i o n a l  
Paper  659, 1 9 7 2 .  

( 4 )  G .  A.  Waring, R.  R.  Blankenship ,  and R.  B e n t a l l ,  "Ther- 
m a l  S p r i n g s  of t h e  Un i t ed  S t a t e s  and O t h e r  C o u n t r i e s  
of t h e  World - A Summary," U. S.  Geological Survey 
P r o f e s s i o n a l  Paper  4 9 2 ,  1965. 

( 5 )  "Geothermal P o l i c y  Repor t  - I s s u e s  and O p t i o n s , "  Pre-  
p a r e d  f o r  t h e  V i r g i n i a  L e g i s l a t i v e  1980 Geothermal  
Policy Review, NCSL,  May 1980. 

COMMON REFERENCES 

( C - 4 ) ,  ( C - 6 ) ,  ( C - 7 ) ,  (C-81, and ( '2-15). 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

NUMBER STATUS I l C l Z  B t u  

C o a l  M i n e s  3 

1 N a t u r a l  G a s  ( l i q . )  I - I 0 thousand bbl I 0 1 
3.270 thousand t o n s  63.2 

N a t u r a l  G a s  W e l l s  

ENERQY USE - 1976 110" BTUl 

0 0 m i l l i o n  cu. f t .  0 

GEOTHERMAL ACTIVITIES 

7 
RECENT OR CURRENT 
S T U D I E S  

P R O P O S E S  S T U D I E S  

I CURRENT U S E S  I I 

I LEGAL A C T I V I T I E S  I I 

t\ . 
1" 

WASH I NGTON 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  Fac t  Sheet, W a s h i n g t o n 1  

TOTAL POPULATION: 3,409,169 T O T A L  AREA: 66,570 S Q .  M I .  

POPULATION D E N S I T Y :  51 PPRSONS/SQ. M I .  

GEOTHERMAL OVERVIEW 

The principal geologic p rw ince  in Washingtm for geother- 
mal resource is  the north-south t rending Cascade Range 
which contains Tertiary to Recent Andesitic strato-vol- 
canoes and basaltic volcanic cmters. Three Known Geo- 
thermal Resource Ateas (KGRA's). Mount St. Helens. 
Indian Heaven fissure zone area, and Kenredy Hot 
Springs and three Potential Geothermal Resource Areas 
(PGRA's). Mount Adams, Mount Rainier, and Mount Baker 
occur in the Cascades and are of interest since theyyield 
strong geologic evidence of recent volcanism or thermal 
activity. 0 Key Cities 

KGRA'S 

P G R A S  
Lands Valuable Prospectively 
far Geothermal Resources 
Area of Known Warm Water Use 

From. "Geothermal Energy in Washington: 
Si te  Data Base a n d  Development Status"  
O i T  Geo-Heat  Utilization Center, A p r  1979 

WASH (December I N GTO 1980) N 

PRIMARY CONTACTS 

DEPARTMENT O F  NATURAL RESOURCES: 

D I V I S I O N  O F  WATER R I G H T S :  

DEPARTMENT O F  ENVIRONMENTAL PROTECTION: i 
I O F F I C E  O F  ENERGY P O L I C Y :  

PLANNING BUREAU: I 

GEOLOGICAL SURVEY: 

LEGISLATIVE CONTACT 

I W a r r e n  G.  M a g n u s o n  ( D )  

H e n r y  M. J a c k s o n  I D )  

t CONGRESSMEN ( D I S T .  I 

1 - Joel  P r i t c h a r d  ( R )  

2 - A 1  S w i f t  ( D l  

3 - D o n  B o n k e r  (D) 

4 - M i k e  M c C o r m a c k  ( D l  

5 - T h o m a s  5. F o l e y  ( D l  

6 - N o r m a n  D. D i c k s  ( D )  

7 - M i k e  L o w r y  (D) 

I 

JVERNOR D i x y  L e e  R a y  (D) 



State Geothermal Fact Sheet 

WASHINGTON 

I. DEMOGRAPEIC INFORMATIO& (1970) ((2-4) 

TOTAL STATE 

Population: 3,409,169 Area: 6 6 , 5 7 0  sq. mi. Density: 51 per sq. mi. 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density: per sq. mi. 

II. ENERGY CONSUMPTION* (1975) ( (2-7) 

ELECTRICITY 

(billion kwh) 

COAL CI Z L  LPG GAS 
(million (million (trillion (million PURCHASED 

tons 1 cu.ft.1 b t l )  g a l .  1 
GROSS 80 3 2  1 6 7  4 

4 1 8  3 4  0 
Commerical 0 2 3 2  0 
Residential 

Industrial 8 11 I) 5 0 

r 

5 9  
2 1  
1 2  
2 6  

Trillion Btu 

GROSS 439.5  3 . 1  1 7 2 . 4  6 5 . 7  2 0 2 . 4  
Residential 24.9 1 . 7  3 5 . 5  0.2 7 1 . 7  
Comer c ial 35.8 0.2 3 3 . 0  0 . 1  4 0 . 5  
Industrial. 47.2 1.1 9 7 . 9  7 . 4  9 0 . 1  

Percentages 65 0 2 5  1 0  

*Excluding nuclear and hydro electricity, coking coal  and petroleum coke, and o the r  
petroleum products n o t  used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6) 

Type Number U n i t s  
T r i l l i o n  

Btu 

C o a l  mines 3 3,270 thousand t o n s  63.2 
N a t u r a l  g a s  ( l i q . )  - 0 thousand bb l  0 
N a t u r a l  g a s  w e l l s  0 0 m i l l i o n  cu .  f,. 0 
Crude o i l  w e l l s  0 0 thousand b b l  0 

I V  . GEOLOGY 

The p r i n c i p a l  g e o l o g i c  p r o v i n c e  i n  Washington f o r  g e o t h e r -  
m a l  r e s o u r c e  i s  t h e  no r th - sou th  t r e n d i n g  Cascade Range, which con- 
t a i n s  T e r t i a r y  t o  Recent  A n d e s i t i c  s t r a t o - v o l c a n o e s  and b a s a l t i c  
v o l c a n i c  c e n t e r s .  Three  K G R A ' s ,  Mount S t .  Helens ,  I n d i a n  Heaven 
f i s s u r e  zone area, and Kennedy H o t  S p r i n g s  and t h r e e  PGRA's ,  
Mount Adams, Mount R a i n i e r ,  and Mount Baker o c c u r  i n  t h e  Cascades  
and are of i n t e r e s t  s i n c e  t h e y  y i e l d  s t r o n g  g e o l o g i c  e v i d e n c e  of 
r e c e n t  vo lcanism o r  t h e r m a l  a c t i v i t y .  I n  a d d i t i o n  t o  t h e  G R A ' s ,  
two o t h e r  r e g i o n s  are of i n t e r e s t  because  t h e y  are areas of  known 
w a r m  water u s e .  The c i t y  of Yakima which o v e r l i e s  Miocene basa l t s  
c o n t a i n s  w a r m  s p r i n g s  w i t h  c h e m i s t r i e s  t h a t  i n d i c a t e  t e m p e r a t u r e s  
of a b o u t  1 0 0 ° C  a t  d e p t h .  I n  t h e  n o r t h e r n  p a r t  of t h e  Olympic Pen- 
i n s u l a ,  t h e  Olympic and So l  Duc H o t  S p r i n g s  c h e m i s t r i e s  i n d i c a t e  
t e m p e r a t u r e s  of 90°  t o  105OC. T h i s  area i s  u n d e r l a i n  by g r e a t l y  
f a u l t e d  T e r t i a r y  sed imen ta ry  rocks .  A r e g i o n  of anomalously h i g h  
g e o t h e r m a l  g r a d i e n t s  u n d e r l i e  t h e  l a r g e  area of P l e i s t o c e n e  loess 
d e p o s i t s  i n  eas t  c e n t r a l  Washington. 

V.  

V I .  

V I I .  

V I I I .  

RESOURCE DATA 

To be de te rmined .  

GEOTHERMAL ACTIVITY 

T o  be de te rmined .  

LEGAL ACTIVITIES 

T o  be de te rmined .  

CONTACTS 

T o  be de te rmined .  
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REFERENCES AND L I S T  OF S I G N I F I C A N T  REPORTS 

(1) R. G o r d o n  B l o o m q u i s t ,  " G e o t h e r m a l  E n e r g y  i n  Washington: 
S i t e  Data B a s e  and Development S t a t u s ,  I' G e o - H e a t  
U t i l i z a t i o n  C e n t e r ,  K l a m a t h  F a l l s ,  O R ,  A p r  1 9 7 9 .  

COMMON REFERENCES 

n 

( C - 4 ) ,  ( C - 6 ) ,  and ( C - 7 ) .  
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i 2 - C l e v e  B e n e d i c t  (R) 

3 - M i c k  S t a t o n  (R) 

4 - N i c k  J. R a h a l l  I1 (D )  

- 

i' PROPOSED STUDIES 

LEGAL ACTIVITIES  

the E a s t e r n  U.S." 

N o n e  

N o n e  

WEST VIRGINIA 
(Decembr 1980) 

WEST VIRGINIA 
GEOTHERMAL DATA SUMMARY SHEET 

( c f .  S t a t e  G e o t h e r m a l  F a c t  S h e e t ,  W e s t  V i r g i n i a )  

ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TOTAL POPULATION: 1 , 7 4 4 , 2 3 7  TOTAL AREA: 2 4 , 0 7 0  SQ. MI .  

POPULATION DENSITY: 7 2  PERSONS/SQ. MI.  I e Hotspring 

@ Estimated Depth to Basement/ 
Projected Temperature 

I TYPE I NUMBER I STATUS I 1 0 l 2  B t u  I 
I coal Mines I 9 3 2  I 1 1 5 , 4 4 6  t h o u s a n d  t o n s  I 3 , 0 9 4  1 

IBA Interior Basin Aquifers 

CPA Costal Plain Aquifers 

IMC IgneOus andlor Metamorphic Complex 

I N a t u r a l   as ( l i q . 1  I - I 0 thousand bbl  1 0 1 
I N a t u r a l  G a s  Wells I 2 1 , 4 0 0  I 2 0 8 , 6 7 6  mi l l i on  CY. f t .  I 2 2 8 . 1  I 
I C r u d e  O i l  Wells I 1 3 , 6 0 0  I 2 , 3 8 5  t h o u s a n d  bbl 1 1 3 . 8  I 

GEOTHERMAL OVERVIEW 

The deep sedimentary Appalachian Basin r u n s  th rough  the  
center of t he  state, and may represent a hydrothermal 
resource wi th  normal gradients. 

1 2.000'/210° F J 

I 
ENERQV USE - 1976 (10" BTUl 

I 

PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: I ra  S. L a t i m e r ,  Jr., D i r e c t o r  ( 3 0 4 )  348-2754  

DIVISION OF WATER RIGHTS: D i v i s i o n  ( 3 0 4 1  3 4 8 - 2 1 0 7  of Water R e s o u r c e s ,  E d g a r  N .  H e n r y ,  C h i e f  

I 
I 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: S t a t e  C l e a r i n g h o u s e ,  R o b e r t  V. B a r i l l ,  D i r e c t o r  
( 3 0 4 )  3 4 8 - 3 8 7 8  

F u e l  a n d  E h e r g y  O f f i c e ,  W .  K e i t h  Z i l l i f r o ,  Director OFFICE OF ENERGY POLICY: 
17nPI 7PR-RRLO 

PLANNING BUREAU: D e p a r t m e n t 1  of P l a n n i n g  a n d  D e v e l o p m e n t ,  R o b e r t  G a l l ,  
O o e r a t i o n s !  C o o r d i n a t o r  1 3 0 4 )  348-2246  

GEOLOGICAL SURVEY: O r .  R o b e r t  B. E r w i n ,  D i r .  & S t a t e  G e o l o g i s t  (304) 
2 9 2 - 6 3 3 1  1 
D r .  U .  G. P a t c h e n ,  O i l  a n d  G a s  G e o l o g i s t  

I 

I 

1 
I 

LEGISLATIVE CONTACTS 
I 

I 
GEOTHERMAL ACTIVITIES J e n n i n g s  R a n d o l p h  (D)  

R o b e r t  C. B y r d  (D) ! GOVERNOR John D. R o c k e f e l l e r  4 t h  (D)  

! 

! 
1 
I 

CONGRESSMEN (DIST. )  

1 - R o b e r t  H. M o l l o h a n  (D) 
I 
I 
I 

I CURRENT USES 1 None  I 
RECENT OR CURRENT 1. HDR s p o n s o r e d  s t u d y  o f  heat f l o w  a n d  ther- 
STUDIES m a l  g r a d i e n t s ,  West V i r g i n i a  Universi ty .  

2 .  DOE/DGE R e p o r t  " G e o t h e r m a l  R e s o u r c e s  of 



IrJ U Ikl m 

State Geothermal Fact Sheet 

El Q lel ea 

r - z  
Z X . 5  
= < X  

C O X  
g c n z  
=cng 

: 6 =  
8 5  

TOTAL STATE 5 ;  B 
Population: 1 ,744 ,237  Area: 2 4 , 0 7 0  sq. mi. Density: 7 2  per sq. mi. < 

WEST VIRGINIA 

< m  

6 m z  I. DEMOGRAPHIC INFORMATION (1970) (C-4) 

GEOTHERMAL RESOURCE AREA 

Population: Area : sq. mi. Density : per sq. mi. 

11. ENERGY CONSUMPTION* (1975) (C-7) 
O I L  LPG GAS COAL 

(million (million (trillion (million 
bbl) gal. 1 cu.ft.1 tons) 

GROSS 28 3 6  1 5 7  34 .4  
Residential 1 1 5  5 1  0 . 1  
Commerical 0.7 2 2 5  
Industrial 2 1 9  6 7  3.4 

3 
I 
P 0.06  

ELECTRICITY 
PURCHASED 

(bi 1 lion kwh) 
1 7  

5 
3 
9 

Trillion B t u  

GROSS 151 .5  3.4 1 6 2 . 3  831 .9  57 .8  
1 6 . 6  Residential 8.4 1 . 4  52.9 3 . 1  
1 0 . 0  Commercial 4.0 0 .2  25 .6  1 . 7  

Industrial 1 3 . 2  1 . 9  6 8 . 9  95 .0  3 1 . 2  

Percentages 1 3  1 1 4  7 2  

U 

*Excluding nuclear and hydro electricity, coking coal and petroleum coke, and other 
petroleum products not used as fuels. 
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111. STATE FUEL PRODUCTION (1973) (C-6 )  

Number U n i t s  
T r i l l i o n  

Btu 

C o a l  mines 932 115,446 thousand t o n s  3,094 
0 thousand b b l  0 

N a t u r a l  g a s  w e l l s  2 1 , 4 0 0  208,676 m i l l i o n  cu.  f t .  2 2 8 . 1  
Crude o i l  w e l l s  13,600 2,385 thousand b b l  1 3 . 8  

I V .  GEOLOGY 

N a t u r a l  g a s  ( l i q . )  - 

West V i r g i n i a  i s  u n d e r l a i n  by sed imen ta ry  rocks of  Paleozoic 
age .  These sed imen ta ry  r o c k s ,  which l i e  i n  t h e  Appalachian  Bas in ,  
t h i c k e n  from 1 0 , 0 0 0  f t .  i n  t h e  wes te rn  p a r t  of t h e  s ta te  t o  ove r  
2 0 , 0 0 0  f t .  i n  t h e  east .  Major s t r u c t u r e s  ( f a u l t s )  have deformed 
and c o n t r o l l e d  t h e  d e p o s i t i o n  of t h e  sed iments .  One of t h e s e ,  t h e  
Rome Trough, c o i n c i d e s  w i t h  t h e  occur rence  of  geopres su red  w e l l s .  
These rocks are  h i g h l y  i n d u r a t e d  a t  depth,  b u t  are p r e v a s i v e l y  
f r a c t u r e d .  Thus o i l  and g a s  r ecove ry  i s  a f u n c t i o n  of  t h e  secon-  
d a r y  p e r m e a b i l i t y .  La rge  q u a n t i t i e s  of w a t e r  have been  produced 
from some deep  w e l l s  a l t hough  d r y  h o l e s  are more commonly en- 
coun te red  a t  dep th .  The deep  h o l e s  have been  d r i l l e d  p redominan t ly  
i n  t h e  Rome Trough A r e a .  Precambrian th rough  T e r t i a r y  igneous  i n -  
t r u s i v e s  and e x t r u s i v e s  occur  a long  t h e  e a s t e r n  b o r d e r  of  t h e  s ta te  
i n  an  area t h a t  i s  now d o t t e d  by w a r m  s p r i n g s .  

V .  RESOURCE DATA 

I n  t h e  Appalachian  Bas in  geo the rma l  g r a d i e n t s  as h i g h  as  
1.8OF/100 f t .  have  been  r e p o r t e d .  

A t  a d e p t h  of 1 0 , 0 0 0  f t .  benea th  Morgantown or Huntingdon 
where t h e  g r a d i e n t  i s  abou t  1.5OF/100 f t . ,  t empera tu res  of  abou t  
200°F may occur .  Tempera tures  as h igh  as 106OF and f low rates  of  
1500 ga l /min  e x i s t  a t  t h e  s u r f a c e  i n  t h e  area of  t h e  w a r m  s p r i n g s .  

V I .  GEOTHERMAL ACTIVITY 

V I I .  

1. Study of  geo the rma l  g r a d i e n t  and h e a t  f low sponsored  
by LASL HDR Program, a t  U n i v e r s i t y  of  West V i r g i n i a  (1). 

2 .  A n a l y s i s  of  t h e  s ta te  as  p a r t  o f  Gruy F e d e r a l  DOE/DGE - 
E a s t e r n  Resource D e f i n i t i o n  Program ( 2 ) .  

LEGAL ACTIVITIES 

None a t  p r e s e n t .  

wv- 2 
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V I I I .  CONTACTS 

1. West V i r g i n i a  G e o l o g i c a l  and Economic Survey,  P . O .  Box 
879, Morgantown, WV 26505, D r .  Robert Erwin, Di rec tor ,  
(304)  292-6331; D r .  L a r r y  Woodford, A s s i s t a n t  D i -  
rector:  and D r .  D .  G .  Pa tchen ,  O i l  and G a s  G e o l o g i s t .  

2 .  D r .  H .  H .  I e i k e ,  Pe t ro leum Engineer  

3. F u e l  and Energy O f f i c e ,  12624,  G r e e n b r i a r  S t . ,  C h a r l e s t o n ,  
WV 25311, W .  K e i t h  Z i l l i f r o ,  Director ,  (304)  348-8860. 

4 .  Department of  N a t u r a l  Resources ,  I ra  S.  L a t i m e r ,  J r . ,  

5.  D i v i s i o n  of  Water Resources ,  Edgar N .  Henry, C h i e f ,  

Di rec tor ,  (304)  348-2754. 

(304)  348-2107. 

6 .  Department of  Environmental  P r o t e c t i o n ,  S ta te  C lea r ing -  
house ,  Robert V.  B a r i l l ,  Director (304)  348-3878. 

Department  of  P l ann ing  and Development, Robert G a l l ,  
O p e r a t i o n s  Coord ina to r ,  (304)  348-2246. 

7. 

REFERENCES AND L I S T  OF SIGNIFICANT REPORTS 

(1) Herman H .  R ieke  111, "Recent  De te rmina t ions  of  Geo- 
t h e r m a l  G r a d i e n t s  and Heat Flow Values  f o r  Well-Sites 
i n  W e s t  V i r g i n i a  u s i n g  an  Exac t  Computation of  Methods," 
U n i v e r s i t y  of  W e s t  V i r g i n i a  ( p u b l i s h e d  i n  C-8). 

COMMON REFERENCES 

(2) J. L. Renner and Tracy L .  Vaught,  P r e l i m i n a r y  D e f i n i -  
t i o n  of t h e  Geothermal Resource P o t e n t i a l  of West V i r -  
ginia, Jan 1979, NVO-1558-8, Gruy F e d e r a l ,  I n c . ,  
A r l i n g t o n ,  VA. 

(c-4) , (C-61, (C-71, and (C-8). 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

SECTOR 

I TYPE I NUMBER I STATUS I 10” Btu I 

ELECT. 
OIL LPG GAS COAL PURCH. 

I Coal Mines 7 0 1 0 thousand tons I 0 I 

CDMnERCIAL 

INDUSTRIAL 

PERCENT 

I Natural Gas (1iq.1 I o I 0 thousand bbl I 0 I 

32.2 2.6 69.6 3 . 5  29.3 

22.8 8.2 164.3 48.4 3 6 . 4  

38 3 32 27 

I Natural Gas wells I o I o million cu. ft. I o I 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

WISCONSIN 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Wisconsin1 

None 

None 

None 

TOTAL POPULATION: 4,417,731 TOTAL ‘=EA: 54,464 SQ. MI 
POPULATION DENSITY: 81 PERSONS/SQ. MI. 

I Crude Oil Wells I 0 I 0 thousand bbl I 0 I 
GEOTHERMAL OVERVIEW 

Only a shallow sedimentary m e r  exists i n  part of this 
state. That, combined with low thermal gradients. l imits 
the potential for use as a geothermal resource in the near 
future. 

ENERQY USE - 1878 110” BTU) 

I GROSS I 453.3 I 33.9 I 383.4 I 317.5 I 106.3 I 
I RESIDENTIAL I 87.6 I 23.0 I 123.8 I 6.6 I 40.6 I 

GEOTHERMAL ACTIVITIES 

None CURRENT USES I 

+ Estimated Proiezted Depth Temmrature 10 Baremenu 

IBA Interior Barin Aquifers 

CPA Cosrtal Plain Aquifers 

IMC Igneous andlor Metamorphic Complex 

WISCONSIN (December 1980) 

I 
PRIMARY CONTACTS 

DEPARTMENT OF NATURAL RESOURCES: 

SIVISION OF WATER RIGHTS: I 
state Plan+ Office 

State Planding Office 
Stephen Bok, Director ( 6 0 8 1  266-7958 

DEPARTMENT OF ENVIRONMENTAL PROTECTION: 

OFFICE OF ENERGY POLICY: 

PLANNING BUREAU: state PlantLng office 
John Armstrong, Energy Planner (6081  266-6850 

160~1 ? 6 ? - 1 7 n q  
GEOLOGICAL SURVEY: Dr. Meredlth E. Ostrom, Dir. and State Geologist 

I I OFFICE OF ENERGY EMERGENCY ASSISTANCE: Dr. Charles J. Cicehetti, Dir. (608) 266-8234 

I 
LEGISLATIVE CONTACTS 

I SENATORS William Proxmire (01 
Gaylord Nelson (D) GOVERNOR Lee Sherman Dreyfus 1 ( R l  

CONGRESSMEN (DIST. I 

1 - Les Aspin (0) I 
2 - Robert w. Kastenmeier (Dl 
3 - Steven Gunderson ( R )  

4 - Clement J. Zablockl (D) 

I 
I 

- I 

5 - Henry S .  R e m s  (D) 

6 - Thomas E. Petri ( R )  

7 - David R. Obey (D) 

8 - Tobias Roth (R) 
9 - James Sensenbrenner ( R )  

I 
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b . .  

111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6)  

Type Number U n i t s  

Coal  mines 0 0 thousand t o n s  
N a t u r a l  g a s  ( l i q . )  0 0 thousand b b l  
N a t u r a l  gas w e l l s  0 0 m i l l i o n  cu .  f t .  
Crude 

I V  . 

V .  

VI. 

V I I .  

V I I I .  

o i i  w e l l s  0 0 thousand bbl 

GEOLOGY 

To b e  s u p p l i e d .  

RESOURCE DATA 

To be s u p p l i e d .  

GEOTHERMAL A C T I V I T Y  

T o  be de te rmined .  

LEGAL ACTIVITIES 

To be de te rmined .  

CONTACTS 

T r i l l i o n  
Btu 

1. O f f i c e  of Energy P o l i c y ,  S t a t e  P l a n n i n g  O f f i c e ,  S t ephen  
Born, Director, (608)  266-7958. 

2 .  P l ann ing  Bureau, S t a t e  P lann ing  O f f i c e ,  John  Armstrong,  
Energy P l a n n e r ,  (608) 266-6850. 

3.  G e o l o g i c a l  Survey ,  D r .  Mered i th  E.  O s t r o m ,  Director 
and S t a t e  Geologist ,  (608) 262-1705. 

4 .  O f f i c e  of Energy Emergency A s s i s t a n c e ,  D r .  C h a r l e s  J. 
C i c e h e t t i ,  Director,  (608)  266-8234. 

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

Common r e f e r e n c e s  o n l y ,  see below. 

COMNON REFERENCES 
. 

(c-41, (C-61 ,  and ((2-7). 
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ENERGY RESOURCES - 1973 
ANNUAL PRODUCTION 

TYPE NUMBER STATUS I lo1* Btu 

I Natural Gas (lis.) I - 1 10.588 thousand bbl I 42.7 I 
Coal Mines 17 14,887 thousand tons 307.0 

ENERGY USE - 1876 110" BtU l  

Natural Gas Wells 850 357,731 million cu. ft. 391.0 

1 INDUSTRIAL I 24 .8  1 1.8 1 70.4 1 10.8 1 6 . 7  I 

Crude Oil Wells 

I PERCENT 1 2 9  I 2 I 30 I 39 I 

7,642 141,914 thousand bbl 823.1 

WYOMING 
GEOTHERMAL DATA SUMMARY SHEET 

(cf. State Geothermal Fact Sheet, Wyoming) 

SECTOR 

GROSS 

RESIDENTIAL 

COMMERCIAL 

TOTAL POPULATION: 374,000 TOTAL RREA: 97,914 SQ. MI. 
POPULATION DENSITY: 3.8 PERSONS/SQ. MI. 

ELE-. 
OIL LPG GAS COAL PURCH. 

98.0 6.5 99.8 131.8 15.1 

1.7 4.1 12.5 0.4 3.0 

11.5 0.5 10.6 0 . 2  5.4 

GEOTHERMAL OVERVIEW 

Wyoming has numerous hot springs which are some of the  
largest in the world, and includes those at Therrnopolis. 
Recent data in central Wyoming indicate the potential for 
generating electrical power from geothermal resources. 
Oil and gas dr i l l i ng  activities have found some waters 
that appear to  be useful for direct applications. Leasing 
activity has been very l imited and very l i t t le has been done 
in geathermal legislation. 

~ -~ 

I STATE GEOTHERMAL TEAM 

OPERATIONS RESEARCH: 

RESOURCE ASSESSMENT: 

Dr! E. Gerald Meyer (University of Wyoming) 

Dr! Edward Decker (Department of Geology, 
University of Wyoming) 

V o l l w n o n  
National Park 

RECENT OR CURRENT 
STUDIES 

PROPOSED STUDIES 

LEGAL ACTIVITIES 

i 

Geothermal legislation is being drafted for 
presentation in 1980. 

0 
8 

WYOMING 
(DLc-bcr 1980) 

e 

0 of Low. and Moderate 

Hot Springs 

Temperature Potential 

I 

PRIMARY CON~ACTS 
I 

DEPARTMENT OF ECONOMIC PLANNING AND DEVELOPMENT: .To+ Niland, Executive Director 

STATE ENGINEER: Gedrge L. Christopulos 

I DEPARTMENT OF ENVIRONMENTAL QUALITY: Roiert E. sundin, Director I 
GAS AND OIL COMMISSION: Donald 8. Basko, State Oil and Gas Supervisor 

WYOMING GEOLOGICAL SURVEY: D r .  Daniel N. Miller, Jr., State Geoloqist 

GEOTHERMAL ACTIVITIES 

CURRENT USES 1 

I 

LEGISLATIVE CONTACTS 
I 

Malcolm Wallop ( R )  

Alan K. Simpson ( R )  I GOVERNOR Ed Herschler (D) 

I CONGRESSMEN (DIST.) 

At large - Richard Bruce Cheney ( P )  I 



B 
-0 r r ‘  

State  Geothermal F a c t  S h e e t  m m  

O b  ;z; 
p q  
f G ,  

WYOMING 

= 6 5  

B 
I. DEMOGRAPHIC INFORMATION ( 1 9 7 7 )  (C-4)  

5 m -  OS 
I]= 

TOTAL STATE 3 ;  < 
P o p u l a t i o n :  374,000 

A r e a :  9 7 , 9 1 4  sq. m i .  D e n s i t y :  3 . 8  p e r  sq. m i .  

GEOTHERMAL RESOURCE AREA 

P o p u l a t i o n :  A r e a  : 

11. ENERGY CONSUMPTION* (1975) (C-7) 

sq. m i .  D e n s i t y :  p e r  sq. m i .  

GROSS 
R e s i d e n t i a l  
Commer i  cal 
I n d u s t r i a l  

0 I L  
( m i l l i o n  
bbl) 

1 7  

2 
4 

/ 0 

LPG GAS 
( m i l l i o n  ( t r i l l i o n  

g a l .  1 c u . f t . 1  

6 8  9 7  
4 3  1 2  

1 0  
1 8  6 8  

5 

COAL 
( m i l l i o n  

t o n s )  
8 
0 
0 
0 . 5  

ELECTRICITY 
PURCHASED 

(b i 11 i o n  kWh ) 
4 
1 
2 
2 

T r i l l i o n  B tu  

6 . 5  99 .8  1 3 1 . 8  1 5 . 1  0 .4  3 .0  

1 0 . 8  6 .7  

GROSS 98.0 
R e s i d e n t i a l  1 . 7  4 . 1  1 2 . 5  
Commercial 1 1 . 5  0 . 5  
I n d u s t r i a l  24 .8  1 . 8  7 0 . 4  

10 .6  0.2 5 . 4  

3 0  39  2 9  2 P e r c e n t a g e s  

*Exc lud ing  n u c l e a r  and hydro e l ec t r i c i ty ,  cok ing  coal and pe t ro l eum coke, and o t h e r  
p e t r o l e u m  p r o d u c t s  n o t  used as f u e l s .  
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111. STATE FUEL PRODUCTION ( 1 9 7 3 )  (C-6)  

Type Number U n i t s  
T r i l l i o n  

Btu 

Coal mines ' 1 7  14,887 thousand t o n s  3 0 7 . 0  
Na tu ra l  g a s  ( l i q . )  - 10,588 thousand b b l  4 2 . 7  
Na tu ra l  g a s  w e l l s  850 357,731 m i l l i o n  cu.  f t .  3 9 1 . 0  
Crude o i l  w e l l s  7 , 6 4 2  1 4 1 , 9 1 4  thousand b b l  823.1 

I V .  GEOLOGY 

Four g e o l o g i c  p rov inces  e x i s t  w i t h i n  t h e  b o r d e r s  of Wyoming: 
t h e  Middle Rocky Mountains i n  t h e  n o r t h  c e n t r a l ,  no r thwes te rn ,  and 
wes te rn  r e g i o n s ;  t h e  Great P l a i n s  i n  t h e  n o r t h e a s t e r n  and e a s t e r n  
p a r t s ;  t h e  Wyoming Bas in  i n  t h e  c e n t r a l  and s o u t h e r n  p a r t s ;  and 
t h e  Middle  Rocky Mountains ex tend ing  i n t o  t h e  s ta te  between t h e  
Basin and t h e  Great P l a i n s .  

V. RESOURCE DATA 

There are no K G R A s  d e s i g n a t e d  i n  Wyoming; however, s i x  low 
t o  moderate t empera tu re  r e s o u r c e s  have been confirmed:  Audubon 
and Huckleberry H o t  S p r i n g s ,  Sa ra toga ,  Countryman W e l l  ( n e a r  
Lander ) ,  Thermopolis ,  and Cody. The n o r t h e a s t e r n  p o r t i o n  of t h e  
state,  which i s  u n d e r l a i n  by t h e  Madison a q u i f e r ,  d i s p l a y s  some 
n e a r - b o i l i n g  w a t e r s  and i s  t h u s  cons ide red  t o  o f f e r  p o t e n t i a l .  

Yel lowstone N a t i o n a l  Park ,  i n  t h e  no r thwes t  c o r n e r  of  t h e  
s ta te ,  c o n t a i n s  t h e  w o r l d ' s s  l a r g e s t  c o n c e n t r a t i o n  of  hydro thermal  
f e a t u r e s .  Huckleberry and Audubon H o t  S p r i n g s  t o  t h e  s o u t h  of t h e  
park area, i n d i c a t e  t empera tu res  s u i t a b l e  f o r  g e n e r a t i o n  of elec- 
t r i c i t y  b u t  a t  depths  t h a t  exceed p r e s e n t  d r i l l i n g  c a p a b i l i t i e s .  

V I .  GEOTHERMAL A C T I V I T Y  

Large  q u a n t i t i e s  of h o t  w a t e r  from t h e  Madison a q u i f e r  are 
being used i n  secondary and t e r t i a r y  o i l  r ecove ry  o p e r a t i o n s .  

Four  leases, t o t a l i n g  about  7500 acres, have been g r a n t e d  
on f e d e r a l  l a n d s ,  one lease (1150 acres) on s ta te  l a n d .  

A few sha l low w e l l s  are used f o r  home s p a c e  h e a t i n g ,  s p a s ,  
a g r i c u l t u r e ,  and f i s h  farming.  

A r e a  development  p l a n s  and s i t e  s p e c i f i c  development  p l a n s ,  
p a r t  of t h e  DOE Opera t ions  Research Geothermal  P lann ing  P r o j e c t  
are b e i n g  p repa red  f o r  a number of r e g i o n s  i n  t h e  s ta te .  

WY- 2 
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V I I .  LEGAL ACTIVITIES 

L e g i s l a t i o n  conce rn ing  geo the rma l  ene rgy  i s  b e i n g  d r a f t e d  
f o r  p r e s e n t a t i o n  i n  1 9 8 0 .  

V I I I .  CONTACTS 

1. S t a t e  Geothermal T e a m :  

a.  O p e r a t i o n s  Resea rch ,  D r .  E .  Ge ra ld  Meyer (Univer-  
s i t y  o f  Wyoming) ; 

b. Resource Assessment ,  D r .  Edward Decker (Department 
of  Geology, U n i v e r s i t y  of Wyoming). 

2 .  Department of Economic P l a n n i n g  and Development, John  
N i l a n d ,  E x e c u t i v e  Director.  

3. S t a t e  E n g i n e e r ,  George L. C h r i s t o p u l o s .  

4 .  Department  of Env i ronmen ta l  Q u a l i t y ,  Rober t  E .  Sundin ,  
Director.  

5. G a s  and O i l  Commission, Donald B. Basko,  S t a t e  O i l  and 
G a s  S u p e r v i s o r .  

6 .  Wyoming G e o l o g i c a l  Survey ,  D r .  D a n i e l  N .  M i l l e r ,  J r . ,  
S t a t e  Geologis t .  

REFERENCES AND LIST OF SIGNIFICANT REPORTS 

(1) "Wyoming Hydrothermal  C o m m e r c i a l i z a t i o n  B a s e l i n e , "  
EG&G Idaho, I n c . ,  Jun 1979. 

COMMON REFERENCES 

( C - 4 ) ,  (C-6) ,  and ( '2 -7) .  
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