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GEOPRESSURE RESOURCE ASSESSMENT - SOUTHERN 

LOU I S I ANA 

W i l l i a m  J. Berna rd ,  P e t r o l e u m  E n g i n e e r i n g  
Depar tment ,  L o u i s i a n a  S t a t e  U n i v e r s i t y  

ABSTRACT 

The g e o t h e r m a l / g e o p r e s s u r e  p o t e n t i a l  of  t h e  s o u t h e r n  

L o u i s i a n a  T e r t i a r y  s a n d s ,  i n c l u d i n g  s t a t e -owned  o f f s h o r e  

waters, h a s  been  e s t i m a t e d ,  w i t h  a breakdown o f  t h e  

s e p a r a t e  c o n t r l b u t i o n s  of g e o h y d r a u l i c  e n e r g y ,  g e o t h e r -  

m a l  e n e r g y  and n a t u r a l  g a s .  The t o t a l  t e c h n i c a l l y  re- 

c o v e r a b l e  e n e r g y  i n  t h e  s t u d y  area,  n e g l e c t i n g  s u r f a c e  

c o n v e r s i o n  e f f i c i e n c i e s ,  i s  e s t i m a t e d  a t  34.3 q u a d r i l l i o n  

BTU'S,  o r  t h e  e q u i v a l e n t  of a b o u t  s i x  b i l l i o n  b a r r e l s  of  

o i l .  The t e c h n i c a l l y  r e c o v e r a b l e  n a t u r a l  g a s  c o n t e n t  of 

t h e  g e o p r e s s u r e d  water is a b o u t  13 .6  t r i l l i o n  c u b i c  f e e t .  

S i x t y - t h r e e  s p e c i f i c  p r o s p e c t i v e  areas of  g e o t h e r m a l /  

g e o p r e s s u r e  e n e r g y  have  been  s e l e c t e d  f o r  f u r t h e r  e v a l u a -  

t i o n  and  a p r o j e c t  i s  underway t o  e s t a b l i s h  t h e  r e l a t i v e  

i m p o r t a n c e  of t h e s e  p r o s p e c t s .  

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

I n  May of 1975,  ERDA gwarded a c o n t r a c t  t o  L o u i s i a n a  

S t a t e  U n i v e r s i t y  i n  which t h e  g e o p r e s s u r e / g e o t h e r m a l  re- 

s o u r c e  of s o u t h e r n  L o u i s i a n a  w a s  t o  b e  a s s e s s e d .  The 
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s t u d y  area i s  shown i n  F i g u r e  1. A r e p o r t ,  " I n v e s t i g a -  

t i o n s  on t h e  Geopressure  Energy Resource of  Southern  

Lou i s i ana"  (ERDA C o n t r a c t  EY-76-S-o5-4889), w a s  i s s u e d  

i n  A p r i l ,  1977. T h i s  paper  p r e s e n t s  a s y n o p s i s  of t h a t  

r e p o r t  . 
D I S C U S S I O N  AND RESULTS 

Data A c a u i s i t i o n  

The s t u d y  area shown i n  F i g u r e  1 i n c l u d e s  s u b s t a d -  

t i a l l y  a l l  of t h e  known geopres su red  area of onshore  

L o u i s i a n a  and t h o s e  o f f s h o r e  areas under  s ta te  j u r i s d i c -  

t i o n .  From some 10,000 wel l s  d r i l l e d  i n  t h i s  area a 

t o t a l  of a lmos t  6 , 0 0 0  were s e l e c t e d  as s i g n i f i c a n t  t o  

t h e  s tudy .  Most of t h e  w e l l s  were d r y  w i l d c a t s  b u t  t h e  

t o t a l  i n c l u d e d  one r e p r e s e n t a t i v e  w e l l  from each  of  t h e  

700 o r  so o i l  and g a s  f i e l d s  i n  t h e  area. The w e l l  l o g s  

were o b t a i n e d  from t h e  f i l e s  of t h e  L o u i s i a n a  Department 

of Conse rva t ion ,  

The p r i n c i p a l  d a t a  c o l l e c t e d  c o n s i s t e d  of: 

. Well l o c a t i o n  

. Depth and t h i c k n e s s  of each  sand  body 

. Bottom-hole t empera tu re  and d e p t h  f o r  each  

l o g g i n g  run  

Mud weight  f o r  each  l o g g i n g  r u n  

Zones s h a l l o w e r  than  7000  feet were comple t e ly  ignored  
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i n  t h e  s t u d y .  Wells showing no g e o p r e s s u r e  were a n a l y s e d  

f o r  bo t tom-hole  t e m p e r a t u r e  and d e p t h ,  b u t  no mud we igh t  

o r  s and  i n f o r m a t i o n  w a s  r e c o r d e d .  A f o r m a t i o n  w a s  con- 

s i d e r e d  t o  b e  g e o p r e s s u r e d  i f  i t  were d r i l l e d  w i t h  a mud 

h a v i n g  a d e n s i t y  of  1 2  pounds p e r  g a l l o n  o r  g r e a t e r  

( e q u i v a l e n t  t o  a g r a d i e n t  of 0.624 p s i / f o o t ) .  No a t t e m p t  

was made t o  c o r r e l a t e  t h e  sand  b o d i e s  f rom w e l l  t o  w e l l .  

The d a t a  f rom t h e  6000 w e l l  l o g s  were s t o r e d  on 

m a g n e t i c  t a p e ,  and t h i s  c o l l e c t i o n  of  d a t a  i s  r e f e r r e d  

t o  as  t h e  " d a t a  base" .  The d a t a  b a s e  w a s  u sed  t o  gene r -  

a t e  computer  drawn c o n t o u r  maps of mud w e i g h t s  and  sand  

f r a c t i o n s  f o r  v a r i o u s  d e p t h  b r a c k e t s  and w a s  a l s o  used  

t o  make es t imates  of t h e  q u a n t i t y  and d i s t r i b u t i o n  of 

t h e  g e o p r e s s u r e / g e o t h e r m a l  e n e r g y  t h r o u g h o u t  t h e  area. 

T a b l e  I shows some g e n e r a l  s t a t i s t i c s  f o r  t h e  d a t a  b a s e .  

Resource  Assessment 

Data were r e t r i e v e d  from t h e  d a t a  b a s e  and  s u b d i v l d e d  

i n t o  u n i t s  of g e o g r a p h i c a l  l o c a t i o n  and d e p t h .  Geogra- 

p h i c a l l y ,  t h e  s t u d y  area w a s  d i v i d e d  i n t o  40 b l o c k s .  

These  b l o c k s  l i e  be tween 89  and 94 d e g r e e s  l o n g i t u d e  w e s t  

and  be tween 29 and 31 d e g r e e s  l a t i t u d e  n o r t h .  Each b l o c k  

was 0 . 5  d e g r e e s  l a t i t u d e  by  0 . 5  d e g r e e s  l o n g i t u d e  i n  s i z e ,  

Each b l o c k  w a s  t h e n  f u r t h e r  d i v i d e d  i n t o  d e p t h  i n t e r v a l s  

of 10-12,000 f e e t ,  12-14,000 f e e t ,  14-16,000 f e e t ,  
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16-18,000 f e e t ,  and 18-20.000 f e e t .  T h e r e f o r e  t h e  s t u d y  

a r e a  w a s  s u b d i v i d e d  i n t o  200 u n i t s  (40 b l o c k s  x 5 d e p t h  

i n t e r v a l s ) .  For  each  of t h e s e  200 u n i t s ,  t h e  f o l l o w i n g  

i n f o r m a t i o n  w a s  r e t r i e v e d  from t h e  d a t a  base :  

. Average mud weight  

. Average sand coun t  

. Average t e m p e r a t u r e  

. R a t i o  of g e o p r e s s u r e d  w e l l s  t o  t o t a l  w e l l s  

For  e a c h  one of  t h e  200 u n i t s ,  t h e  f o l l o w i n g  q u a n t i t i e s  

were c a l c u l a t e d  from t h e  above i n f o r m a t i o n :  

P r o d u c i b l e  Water 

The t o t a l  r e s o u r c e  w a s  assumed t o  b e  I 

p roduced from i t s  e x i s t i n g  p r e s s u r e  

down t o  a h y d r Q s t a t i c  head of 0.468 p s i /  

f o o t  ( 9  l b s / g a l l o n ) .  The v a l u e  of t h e  

sys t em c o m p r e s s i b i l i t y  ( t h e  major  d r i v -  

i n g  f o r c e )  was assumed t o  be  2 0  x l o o 6  
psi-', 

D i s s o l v e d  Methane 

The methane c o n t e n t  of t h e  w a t e r  w a s  

c a l c u l a t e d  u s i n g  t h e  d a t a  of C u l b e r s o n  

and McKetta. In  t h i s  c a l c u l a t i o n  i t  

was assumed t h a t  t h e  a v e r a g e  methane c o n t e n t  

w a s ' a n  a r i t h m e t i c  a v e r a g e  of t h e  c o n t e n t  



! 

a t  i n i t i a l  p r e s s u r e  and t h e  c o n t e n t  a t  

abandonment p r e s s u r e  ( h y d r o s t a t i c  head) . '  

. Geothermal  Energy 

The t h e r m a l  e n e r g y  w a s  c a l c u l a t e d  a s  t h e  

h e a t  c o n t e n t  o f  t h e  produced  water ( a t  

bo t tom h o l e  t e m p e r a t u r e )  down t o  120'F. 

S u r f a c e  c o n v e r s i o n  e f f i c i e n c y  w a s  

n e g l e c t e d .  

. H y d r a u l i c  Energy 

T h i s  i s  t h e  e n e r g y  r e p r e s e n t e d  by t h e  

vo lume-p res su re  p r o d u c t  o f  t h e  pro-  

duced water. The p r o c e d u r e  f o r  c a l c u l a t -  

I n g  t h e  volume of  produced  w a t e r  was 

d e s c r i b e d  above .  The s u r f a c e  p r e s s u r e  

w a s  an a v e r a g e  of t h e  i n i t i a l  s u r f a c e  

p r e s s u r e  and t h e  f i n a l  s u r f a c e  p r e s s u r e  

(assumed t o  be z e r o ) .  S u r f a c e  c o n v e r s i o n  

e f f i c i e n c y  w a s  n e g l e c t e d .  

The r e s u l t s  of t h e s e  c a l c u l a t i o n s  were summed f o r  a l l  

200 u n i t s  and are p r e s e n t e d  i n  T a b l e  11. 

The r e s u l t s  shown i n  T a b l e  I1 are  b e l i e v e d  t o  b e  

o p t i m i s t i c  f o r  t h e  f o l l o w i n g  r e a s o n s :  

. S u r f a c e  c o n v e r s i o n  e f f i c i e n c i e s  were 

n e g l e c t e d .  
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S t i l l ,  

It i s  i m p l i e d  t h a t  a l l  of  t h e  g e o p r e s s u r e /  

g e o t h e r m a l  a q u i f e r s  found i n  t h e  s t u d y  w i l l  

b e  of commerc ia l  s i z e .  

No economic l i m i t s  of  f l o w  r a t e  were u t i l i z e d .  

The w e l l  r a t e s  were a l lowed  t o  t a p e r  o f f  t o  

e s s e n t i a l l y  z e r o .  

The a q u i f e r  p r e s s u r e s  were i n f e r r e d  f rom mud 

w e i g h t .  Many w e l l s ,  p a r t i c u l a r l y  t h e  o l d e r  

o n e s ,  were d r i l l e d  w i t h  muds c o n s i d e r a b l y  

more d e n s e  t h a n  r e q u i r e d  t o  keep  t h e  w e l l s  

u n d e r  c o n t r o l  and t h e  i n f e r r e d  p r e s s u r e  f o r  

t h e s e  w e l l s  would b e  e r r o n e o u s l y  h i g h .  

t h e  r e s o u r c e  i s  w o r t h  c o n s i d e r a t i o n .  T h i r t y - f o u r  

quads  i s  e q u i v a l e n t  t o  a b o u t  6 b i l l i o n  b a r r e l s  of o i l .  

The methane  c o n t e n t  is a b o u t  1 3 . 6  t r i l l i o n  s t a n d a r d  c u b i c  

f e e t .  A p p l i c a t i o n  of  r e a s o n a b l e  r e c o v e r y  and c o n v e r s i o n  

e f f i c i e n c i e s  t o  t h e s e  numbers s t i l l  r e s u l t s  i n  a s i z e a b l e  

r e s o u r c e  w o r t h  a d d i t i o n a l  e v a l u a t i o n .  

P r o s p e c t  S e l e c t  i o n  

As p a r t  o f  t h e  o r i g i n a l  s t u d y ,  s i x t y - t h r e e  p o t e n t i a l  

areas  of  i n t e re s t  were found.  These  p r o s p e c t s  are  shown 

i n  F i g p r e  1 .  

t h e  b u i l d i n g  and  a n a l y s i s  of t h e  d a t a  b a s e  and were 

t h e r e f o r e  chosen  w i t h o u t  f u l l  b e n e f i t  of  a l l  o f  t h e  d a t a .  

The p r o s p e c t s  were p i c k e d  c o n c u r r e n t l y  w i t h  
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The p r i m a r y  c r i t e r i a  u s e d  i n  t h e  p r o s p e c t  s e l e c t i o n  were: 

. The a rea  m u s t  b e  removed f rom e x i s t i n g  

h y d r o c a r b o n  p r o d u c t i o n  ( b e c a u s e  of 

p o t e n t i a l  l e g a l  p r o b l e m s )  

. H i g h  d e n s i t y  d r i l l i n g  mud was u s e d  i n  d r i l l i n g  

. S u f f i c i e n t  g e o l o g i c  w e l l  c o n t r o l  e x i s t s  

T h e r e  was n o  c o n s i d e r a t i o n  o f  s a n d  t h i c k n e s s ,  t e m p e r a t u r e ,  

p e r m e a b i l i t y ,  e t c .  i n  t h e  p r o s p e c t  s e l e c t i o n .  The a r e a l  

e x t e n t  o f  t h e  p r o s p e c t s  w a s  d e t e r m i n e d  p r i m a r i l y  b y  t h e  

r e g i o n a l  f a u l t i n g .  

FUTURE WORK 

ERDA h a s  r e c e n t l y  awarded  LSU a g r a n t  w h e r e b y  t h e  

63 p r o s p e c t s  w i l l  b e  r a n k e d ,  e l i m i n a t i n g  t h e  o b v i o u s l y  

i n f e r i o r  o n e s .  The e n d  p r o d u c t  of  t h i s  s t u d y  w i l l  b e  a 

r ecommenda t ion  of  o n e  o r  more  s i t e s  t h a t  j u s t i f y  t h e  

d r i l l i n g  of a w e l l ,  O b v i o u s l y  t h e  s i t e s  w i l l  h a v e  t o  b e  

i n v e s t i g a t e d  i n  much more  d e t a i l  t h a n  w a s  d o n e  i n  t h e  i n -  

i t i a l  s t u d y .  The more  p r o m i s i n g  p r o s p e c t s  w i l l  b e  a n a -  

l y s e d  on a r e s e r v o i r  by  r e s e r v o i r  b a s i s  s h o w i n g  s a n d  

t h i c k n e s s ,  t e m p e r a t u r e s ,  s a l i n i t i e s ,  p r e s s u r e s ,  permea-  

b l l i t i e s ,  p o r o s i t i e s ,  e t c .  The p r o j e c t  i s  c u r r e n t l y  

unde rway  a n d  i t  i s  hoped  t h a t  a t  l e a s t  f i v e  of t h e  b e s t  

p r o s p e c t s  w i l l  h a v e  b e e n  a n a l y s e d  by  A u g u s t ,  1 9 7 8 .  
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A rough  p r e l i m i n a r y  r a n k i n g  h a s  been  comple t ed  and 

i n d i c a t e s  t h a t  t h e  b e t t e r  p r o s p e c t s  l i e  in t h e  w e s t e r n  

h a l f  of t h e  s t u d y  area.  T h i s  i n i t i a l  r a n k i n g  u t i l i z e d  

p a r a m e t e r s  s u c h  as  mud w e i g h t ,  t e m p e r a t u r e ,  s a n d  c o u n t ,  

and g e o l o g i c a l  c o n t r o l .  The p r o s p e c t s  in t h e  e a s t e r n  

h a l f  of t h e  s t u d y  area were down-graded p r i m a r i l y  be- 

c a u s e  of p o o r e r  s and  deve lopmen t ,  b u t  i t  is e n t i r e l y  p o s s i -  

b l e  t h a t  several  of t h e s e  p r o s p e c t s  w i l l  be q u i t e  a t t rac-  

t i v e  upon c l o s e r  i n s p e c t i o n .  
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TABLE I 

GENERAL STATISTICS ON WELLS IN 

DATA BASE 

Wells in data base: 5,964 

Geopressured wells: 3,626 (61%) 

- For geopressured wells: 

Shallowest well: 7,504 ft 

Deepest well: 25,600 ft 

Average depth: 12,980 ft 

Maximum temperature: 428'F 

Average temperature 

for 12,087 logglng runs: 209'F 

Maximum mud weight used: 22.0 ppg (1*144psi/ft) 

Average mud weight 

for 12,298 logging runs: 14.7 ppg (0,76 psi/ft) 

Maximum sand in one well: 2,955 ft 

Average sand per well: 434 ft 
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TABLE I1 

GEOPRESSURE/GEOTHERMAL RESOURCE 

IN STUDY AREA 

Geohydraulic 1.2 quads 

Geothermal 19.5 quads 

Methane 13.6 quads 

Total 34.3 quads 
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