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$ nt roduct ion  
Li 

This  is a b r i e f  n a r r a t i v e  o u t l i n e  of a 

s c e n a r i o  for the  development of geothermal heating and 

cool ing,  (I) i n  t h e  H o t  Springs,  L i t t l e  Rocrk, and Pine 

B l u f f  area of c e n t r a l  Arkansas, and (2) i n  t h e  soutbern 

Arkansas area. T h i s  n a r r a t i v e  lists bas ic  assumptions 

about  detai ls  of t h e  s cena r io  and t h e  data included 

the re in .  The scena r io  is a planning dowment; t h u s  

a l l  the  steps t h a t  can be i d e n t i f i e d  a t  t h i s  time 

necessary i n  its completion are l i s t e d  and time phased. 

Separate scenarios, for specific loca t ions ,  i n  greater 

d e t a i l  are suggested as a necessary precursor  to  possg- 

b l e  implementation planning.  The thermal p r o p e r t i e s  of 

t h e  s e v e r a l  geologic provinces of t h e  State of Arkansas 

f '  L 

I 

id 
I 1  , 

L 

L 
1 

iJ 
r "  are no t  y e t  es tabl ished,  b u t  there is ample evidence 

t h a t  ex tens ive  hydrothermal sys t ems  of normal and above- 

normal g rad ien t  are present .  

s t u d i e s  are needed, as w i l l  become evident  below. 

e ; .  
Systematic thermal/geological 1;' 

1 T h i s  n a r r a t i v e  is ta be read i n  conjunct ion 

E with  and as explanat ion for t h e  chart attached. 
L 
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Discussion 

1. Power-on-line. The a t t a c h e d  s c e n a r i o  , 

shows thermal power as  a func t ion  of time for t w o  

general areas i n  Arkansas for which there is evidence 

t h a t  moderate temperature thermal waters exis t .  

both cases power-on-line is thermal power used e i t h e r  

for space h e a t i n g  and/or cool ing  and specific i n d u s t r g a l  

process heat. 

Command Base a t  L i t t l e  Rock is included,  

L 
I n  

t i  

Id 
The A i r  Force Mi l i t a ry  A i r  Transport  

The geographic use of energy w a s  deter- 

mined for each county i n  southern  and c e n t r a l  Arkaneas. 

The energy usage considered only r e s i d e n t i a l  and com- 

mercial space hea t ing ,  domestic hot water, and i n d u e t r i a l  

processes which could s u b s t i t u t e  geothermal water i n  

p l ace  of their c u r r e n t  energy source r  

requi rement  (wi th in  t h e  above named categories) for 

each county was determined from U.S. Department of 

Commerce data. For t h e  scena r io ,  50 percent  of t h e  

c u r r e n t  energy usage was assumed to  be converted t o  

geothermal energy along w i t h  50 percent  of new develop- 

ment energy usage i n  t h e  f u t u r e .  

growth rate was assumed, based on t h e  rapid populat ion 

growth of 25 

L 

L 
L 

The t o t a l  energy 

T t  

ki 

A 5 percent  annual 
id 

L 
L 

L 
r c e n t  t o  54 percent  shown by s e v e r a l  

2 
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& counties i n  Arkansas from 1960 to  1970 (Reference l), 

and t h e  concerted effor ts  of t h e  Arkansas I n d u s t r i a l  

Development Commission to  a t t rac t  new indus t ry  t o  

Arkansas. On t h i s  basis, a t o t a l  of 74 mQ/yr of geo- 

.thermal energy was introduced incremental ly  over a 10- 

year period, r e q u i r i n g  some 370 w e l l @  throughout sputhern 

L 

1 and c e n t r a l  Arkansas t o  obtain t h e  hot water.  ! I  

b4 
2. Resource. The State  of Arkansas can be 

divided in to  a t  least  f i v e  geologic  provinces ,  Each 

f t hese  provinces has its own uvique thermal character- 

s t ics ,  none af which to  date has been defined. Accord- 

i n g l y ,  t h i s  s cena r io  is l imi ted  to  using meteoric water 

from a q u i f e r s  located a t  moderate depths i n  the coastal 

p l a i n ,  Temperature g rad ien t s  i n  t h e  c o a s t a l  p l a i n  

range from normal t o  s l i g h t l y  above normal (i.e.,  14OF/ 

lo00 f t  to 20°F/1000 f t ) .  

u 
u ' 

I For t h i s  scenario, two reg ions  have been 
L 
P 3 

selected: 

Springs,  Pine B l u f f ,  and L i t t l e  Rock, and southern 

Arkansqs. Thg temperature of t h e  water i n  these two 

was taken to  be equiva len t  to the average of 

c e n t r a l  Arkansas i n  t h e  a r e a  inc luding  Hot 

I 

bottom-hole t e m  rature measurements from the  oil-well 

da ta  used i n  .the AAPG/USGS Geothermal Gradient Project 
L 
i: 
I 

\ 
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Lri (Reference 2) .  

p e r a t u r e  of 170°F a t  an average depth of 5000 f t  is 

assumed, i .q . ,  a thermal g rad ien t  of 20°F/1000 f t .  

t h e  southern  region, where t h e  sedimentary deposgte are 

For the  area i n  central Arkansas a tem- 

I n  
I: 

i n  good supply ,  the  resource is assumed to  have a t e m -  

p e r a t u r e  of 170% a t  an average depth of 7300 f t  ( i .ee , 
g g r a d i e p t  of 14°F/1000 f t ) ,  based on data taken from 

w e I J s  near the  towns of Hope, Magnolga, and Camden. 

l~ 

Icl 

There is much evidence tha t  there may be 
1 '  

i d  thermal resources of i n t e r e s t  i n  the  other provinces of 

* 1  I the state. For example, a long t h e  Quachi ta  Mountains 

which run along t h e  upper edge of the coastgl p l a i n  from L 

the  western border of the  state to  t h e  c i t y  of L i t t l  

, there 5s evidence of  thermal 
1 7  

i town of Crys ta l  Springs there are o ld  plugged fumaroles 

as w e l l  as man mineral ized deposits. Fur ther  t o  t h e  

west there are thermal  s p r i n g s  a t  Caddo Gap and to t h e  

east a t  Magnet Cove, 

located i n  t h i s  same mwntain range, a 

m i l l i o n  ga l lons  of water flow d a i l y  a t  an  average tem- 

perature of l 43OF from 47 sp r ings .  Although ex tens ive  

o i l  and gas exp lo ra t ion  has  taken place i n  the state 

u 
? 

A t  Hot Springs Nat ional  Park,  d 
r *  I 

.b 
1 
L 
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& and production has occurred i n  t h e  cen tqa l  and southern 

1’ reg ion ,  l i t t l e  exp lo ra t ion  has occurred near Bot Spriags 

Nat ional  Park i n  t h e  Quachita Mountaips. These mountains u 
are i n t e n s e l y  folded sedipentary and crystalliae rocks u 
of reoent  to  Ordovician age. 

i ’  t Reference 3 cgnta ins  a model of t h e  H o t  

Springs hydrologic system and a proposal for its va l ida-  

t i o n .  This and similar s t u d i e s  have pot been pursued, 

probably maiply becauge of t h e  concern of the Department c 
of I n t e r i o r ’ s  Nat ional  Park Service,  which has been 

apprehensive lest geologic  s t u d i e s  hazard t h e  source of  

1 t h e  Hot Springs a t  the  Nat ional  Park. The Reference 3 

model of the  hydrology and its purview is ngt  s u f f i c i e n t  

to  encompass t h e  Caddo Gap and the Magnet systems. 

Fur the r ,  t h e  proposed s t u d y  does n o t  include a sys 
iJ 
I ’  

h a n a l y s i s  of t h e  swrce of the  thermal energy. Reference 

1 3 and other data do, however, indicate tha t  only a small 

portion, i . e . ,  5-20 percent ,  of t h e  thermal water under- IJ 
1 

ground proximate t o  t h e  town o f  H o t  Springs cotnee to  t h e  

surface a t  t h e  Hot Springs National Park. 
li 

3. Development S t ra tegy .  The Hot Springs 

J Park has p lans  i n  t h e  f u t u r e  to use for space 

X ’  
b 

space hea t ing  a l l  of t h e  thermal w in excess  of t h a t  
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