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PHASE I FLOW DATA 

ANALYSIS OF PHASE I FLOW DATA FROM PLEASANT BAYOU NO. 2 GEOPRESSURED WELL 

S. K. Garg, T. D. Riney and J .  M. Fwu 

Systems, Science and Software, La J o l l a ,  C a l i f o r n i a  

ABSTRACT 

Ana lys i s  o f  pressure drawdown/buil dup data 
f rom t h e  Phase I 45-day production/45-day s h u t i n  
t e s t  i n d i c a t e s  ( 1 )  t h e  presence o f  a l i n e a r  
b a r r i e r  a t  approximately 3,000 f t  and ( 2 )  t h a t  
t he  s k i n  f a c t o r  v a r i e s  widely  du r ing  the t e s t .  
The l i n e a r  b a r r i e r  appears t o  correspond t o  a 
mapped growth f a u l t .  A t  present, we are unable 
t o  i d e n t i f y  t he  phys i ca l  mechanism respons ib le  
f o r  t h e  apparent v a r i a t i o n  o f  s k i n  f a c t o r .  The 
format ion parameters de r i ved  from t h e  bu i  1 dup 
data have been employed i n  the  MUSHRM s imu la to r  
t o  success fu l l y  h is tory-match the  Phase I pres-  
sure and f l o w  data. 

INTRODUCTION AND BACKGROUND 

P re l im ina ry  shor t - term p roduc t i on  and b u i l d -  
up t e s t s  o f  t he  Pleasant  Bayou No. 2 Well were 
conducted d u r i n g  the  second h a l f  o f  1979. Phase 
I o f  the  long- term t e s t i n g  o f  t he  Pleasant Bayou 
No. 2 Well was conducted from September 16 t o  
December 15, 1980. The present  paper i s  p r i -  
m a r i l y  concerned w i t h  the a n a l y s i s  o f  t he  pres-  
su re / f l ow  data obta ined du r ing  Phase I. 

The Pleasant  Bayou No. 2 Well has 7- inch 
cas ing  s e t  through the  F r i o  sand a t  14,644 f t  t o  
14,704 f t  (mean depth = 14,674 f t ) .  Bottomhole 
pressure was measured us ing  the  Hewlett-Packard 
quar t z  c r y s t a l  element s e t  a t  a depth of 14,560 
ft. The i n i t i a l  pressure a t  t h e  14,560 f t  datum 
was 11,116 p s i .  Independent temperature sensing 
c a p a b i l i t y  was a l s o  a v a i l a b l e .  Turb ine pulse 
meters, downstream o f  t h e  separator, were em- 
p loyed  t o  reco rd  b r i n e  f l o w  ra tes .  Gas f low 
r a t e s  were, however, i n d i r e c t l y  ca l cu la ted .  

Assuming a s t a t i c  pressure g r a d i e n t  o f  0.46 
p s i / f t ,  t he  i n i t i a l  r e s e r v o i r  pressure (i.e., a t  
14,674 f t  depth) becomes 11,168 p s i ;  t h i s  i s  72 
p s i  lower  than the  pressure recorded p r i o r  t o  the  
"P re l im ina ry  Flow Tests"  and i s  27 p s i  below the  
s h u t i n  pressure measured on January 3, 1980 a t  
t h e  conc lus ion  o f  those e a r l y  t e s t s .  Because o f  
t h e  d i f f i c u l t y  assoc iated w i t h  reproducing down- 
ho le  pressure measurements w i t h  d i f f e r e n t  sen- 
sors, no s i g n i f i c a n c e  i s  a t tached t o  these pres- 
sure d i f f e rences .  The bottomhol e temperature 
recorded du r ing  Phase I (-306°F) i s  i n  reason- 
ab1 e agreement w i t h  t h a t  obta ined e a r l  i e r  
(-301°F) i n  t h e  "P re l im ina ry  Flow Tests". 

Kharaka, e t  fi (1979) have repo r ted  a 
s a l i n i t y  o f  approximately 130,000 ppm f o r  the 
r e s e r v o i r  b r i n e .  With temperature T=306"F and 
t a k i n g  s a l i n i t y  by mass S=0.12 (-130,000 ppm a t  
s tandard c o n d i t i o n s ) ,  t he  methane/brine equation- 
o f - s t a t e  data ( P r i t c h e t t  e t  al., 1979) y i e l d  a 6d methane concen t ra t i on  o f  27.2 SCF/STB a t  sa t -  
u r a t i o n .  The Gas Water Ra t io  (GWR) du r ing  Phase 

I flow t e s t s  averaged around 23 SCF/STB a t  
separator  cond i t i ons .  T h i s  suggests t h a t  t h e  
r e s e r v o i r  f l u i d s  a re  most probably sa tu ra ted  w i t h  
gas. 

ANALYSIS OF DRAWDOWN/BUILDUP PRESSURE DATA 

Pleasant Bayou No. 2 Well was f lowed a t  
va ry ing  r a t e s  from September 16, 1980 t o  October 
31, 1980 f o r  a t o t a l  o f  approximately 1085 
hours. The f l ow- ra te  was kep t  rough ly  cons tan t  
d u r i n g  the  f o l l o w i n g  f o u r  per iods:  A. 3.33 h r <  
tC125.67 hr ,  qc-6436 STB/D; B. 128.75 h r < t <  
359.5 h r ,  qc-10,476 STB/D; C.  363.17 h r < t <  
439.0 h r ,  qc-18,184 STB/D; D. 540.5 h r < t <  
1085.03 h r ,  qc-12,616 STB/D. I n  our  a n a l y s i s  
o f  t he  drawdown data, we w i l l  cons ider  each o f  
these f l o w  pe r iods  separate ly .  Assuming t h a t  t h e  
r e s e r v o i r  does n o t  i n i t i a l l y  c o n t a i n  any f r e e  
gas, i t  can be shown t h a t  t he  f l o w  stream, a t  
bottom-hole cond i t i ons ,  would con ta in  l e s s  than 
one percent  by volume o f  f r e e  gas. Therefore, 
single-phase a n a l y s i s  methods should be adequate 
t o  analyze the  pressure data; the bu i l dup  o f  any 
gas s a t u r a t i o n  near the  wellbore, however, would 
r e s u l t  i n  an apparent increase i n  s k i n  f a c t o r .  

Drawdown Data Ana lys i s  

The pressure t r a n s i e n t  a n a l y s i s  methods f o r  
mu1 t i p l e - r a t e  f l o w  t e s t s  a r e  discussed by 
Earlougher (1977). A convenient  technique i s  t o  
p l o t  

n 

( P i  - pwf 1 /qn versus 

where p i = i n i t i a l  r e s e r v o i r  pressure; pwf= 
f l  wing pressure; qn=constant f l o w  r a t e  du r ing  
ntFI f l o w  p e r i o d  (tn-l<t<tn); Aq j=q j -  
q .  1, 2<j<n;  Aql=q ; tj-1 = t ime  a t  end 03- f low-p&iod ( j -15 ;  to=O. The p l o t  should 
g i v e  us a s t r a i g h t  l i n e  w i t h  slope m'=162.6 pB/kh 
and i n t e r c e p t  

b '  = m '  [ l o g  (k/tfpCTrw) 2 - 3.23 + 0 . 8 7 ~ 1  . 

Here p= rese rvo i r  f l u i d  v i s c o s i t y ,  cp; B=formation 
volume f a c t o r  RB/STB; k=format ion pe rmeab i l i t y ,  
md; h=format ion th ickness,  ft; B = p o r o s i t y *  CT= 
t o t a l  f o rma t ion  c o m p r e s s i b i l i t y ,  p s i - f  ( =  
C(1-8)/B]Cm+Cf); C =un iax ia l  f o rma t ion  com- 
p r e s s i b i l i t y ,  ps i - y ;  (+=fluid compress ib i l -  
i t y ,  p s i - I ;  rw=  w e l l  rad ius,  ft; and s = s k i n  
f a c t o r .  

The u n i a x i a l  f o rma t ion  c o m p r e s s i b i l i t y  
(Cm) f o r  t h e  Pleasant Bayou sands i s  o f  t h e  
o rde r  o f  10-6 p s i - 1  (see Gray, et al 
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PLEASANT BAYOU TEST WELL 

(1979)) .  Assuming t h a t  C f  - 3 ~ 1 0 - 6  psi-= 
and d=0.176, we o b t a i n  cT"7.7X 10-6 p s i .  

The drawdown data f o r  f l o w  p e r i o d  A, shown 
i n  F i g u r e  1, can be approximated by two s t r a i g h t  
l i n e s  w i t h  slopes (m' )  o f  0.00469 ps i -D/bbl -cyc le  
and 0.005575 psi-D/bbl -cycle. With qn=6436 
STB/D, p =  0.267 cp, B=1.050, h=60 ft, we o b t a i n  
f o r  f o rma t ion  m o b i l i t y  kh/p and p e r m e a b i l i t y  k: 
( i )  Near Well Bore: kh/p=36,400 md-ft/cp, k= 
162 md; ( i i )  Fa r  F i e l d :  kh/p=30,600 md-ft/cp, k 
=136 md. The two s t r a i g h t  l i n e  segments i n  F ig .  
1 i n t e r s e c t  a t  approximately t -48  hours. The 
t r a n s i t i o n  from near we l l  p e r m e a b i l i t y  t o  f a r  
f i e l d  p e r m e a b i l i t y  occurs approx imate ly  a t :  

Th i s  va lue  f o r  t he  t r a n s i t i o n  i s  o n l y  an o rde r  of 
magnitude est imate.  F i n a l l y ,  t he  near w e l l  data 
y i e l d s  a s k i n  f a c t o r  o f  ~ 1 0 . 3 5 .  

A s i m i l a r  p l o t  f o r  f l o w  p e r i o d  6,  y i e l d s  
kh/p=32,000 md-ft/cp, k=143 md and ~ 1 0 . 5 1 .  The 

'trans = (0.00105 k t / d p C ~ ) ~ * 5  14750 f t .  

41  1 Slope - 0.00469 
bb e \  

0,029 1 1 1 1 " ' 1 1 1 '  

0 0.2 0.4 0.6 0.8 1.0 1 .2  1 . 4  1 .6  1.8 2.0 2.2 
n 

Ills,) [s,-qJ-ll 109 lt-tJ-!) 
J = l  

F ig .  1 Drawdown data f o r  t 5 125.7 hours, 

drawdown data f o r  f l o w  p e r i o d  C g i v e  kh/p=44,300 
md-ft/cp, k=197 md and s16.3. 

F i g .  2 shows t h e  drawdown data f o r  f l o w  
pe r iods  A, 6 ,  C and D. The slope o f  t h e  s t r a i g h t  
l i n e  corresponding t o  f l o w  p e r i o d  D i s  approx i -  
mately t w i c e  t h a t  o f  s t r a i g h t  l i n e s  f o r  t h e  
e a r l i e r  f l o w  per iods;  t h i s  i n d i c a t e s  t h e  presence 
o f  a l i n e a r  b a r r i e r  t o  f low.  V a r i a t i o n s  i n  the  
f l o w  r a t e  o f  t h e  w e l l  du r ing  the  i n t e r v a l  between 
t h e  f l o w  pe r iods  C and D, however, make i t  i m -  
p o s s i b l e  t o  est imate the  d i s tance  t o  t h e  b a r r i e r .  

Bui 1 dup Data Analys i  s 

For  bu i l dup  t e s t s  w i t h  w ide ly  v a r y i n g  f l o w  
r a t e s  be fo re  shu t in ,  s h u t i n  pressure p l o t t e d  
aga ins t  reduced t ime  (Earlougher, 19771, 

should y i e l d  a s t r a i g h t  l i n e  w i t h  slope in. Here 
qN denotes the  f i n a l  f l o w  r a t e  p r i o r  t o  shu t in ,  
t N  i s  t he  s h u t i n  t ime, and A t  i s  t he  b u i l d u p  
t ime. Formation m o b i l i t y  and s k i n  f a c t o r  are 
g iven by : 
kh/p = 162.6 qN B/m 

2 
s = 1.151 [(plhr-pwfl/m - l o g  ( k / d  pCTrw) + 3.231 
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where pwf i s  t he  f i n a l  f l o w i n g  pressure be fo re  
shu t in ,  and P l h r  i s  t he  s h u t i n  pressure a t  
A t - 1  hour e x t r a p o l a t e d  from t h e  s t r a i g h t  l i n e .  

F i g .  3 shows t h a t  t he  bu i l dup  data may be 
approximated by th ree  s t r a i g h t  1 i n e  segments w i t h  
slopes (m) o f  49.8, 64.2 and 90 p s i / c y c l e  respec- 
t i v e l y .  The slope o f  t he  t h i r d  s t r a i g h t  l i n e  
segment i s  almost tw ice  o f  t he  f i r s t  s t r a i g h t  
1 i ne segment. 

The f i r s t  s t r a i g h t  l i n e  segment y i e l d s  f o r  
near we l l bo re  pe rmeab i l i t y :  kh/p 43,300 md 
f t / c p ,  k = 192 md. With Plhr'IO,891 p s i  and 
pwf=10,386 p s i ,  a s k i n  f a c t o r  o f  s=4.12 i s  
obtained. The pressure bui  1 dup data s t a r t  
d e v i a t i n g  from t h i s  s t r a i g h t  l i n e  segment a t  
approx imate ly  ~ t z 1 7 . 0  hours. The r a d i u s  i n v e s t i -  
gated by t h e  bu i l dup  t e s t  a t  t h i s  p o i n t  i n  t ime  
i s  approx imate ly  g iven by: r inv = (0.00105 
k A t / ! d p C ~ ) ~ - ~  3080 ft. 

The near doubl ing o f  slope a t  l a t e  bu i l dup  
t imes i n d i c a t e s  the  presence o f  a l i n e a r  bar-  
r i e r .  The d i s tance  L t o  t h e  l i n e a r  b a r r i e r  i s  
approx imate ly  g iven by L =  0.01217 ( k a t x /  
dpc~10 .5  ft, where A tx=shu t in  t ime  c o r -  
responding t o  the  i n t e r s e c t i o n  o f  t h e  two 
s t r a i g h t  l i n e  segements. Wi th  ~t,=119.3 hours 
(see F i g .  31, we o b t a i n  L-3060 f t .  The d i s tance  
t o  t h e  l i n e a r  b a r r i e r  i s  e s s e n t i a l l y  t h e  same as 
t h e  r a d i a l  d i s tance  w i t h i n  which the  fo rma t ion  
p e r m e a b i l i t y  i s  192 md. 

The ques t i on  now a r i s e s  as t o  whether t h e  
m idd le  s t r a i g h t  1 i n e  segment merely represents  
the  non l i nea r  e f f e c t s  o f  t h e  l i n e a r  b a r r i e r  a t  
3000 f t  o r  whether i t  r e f l e c t s  a m o b i l i t y  
change. A t  present ,  i t  i s  n o t  p o s s i b l e  t o  answer 
t h i s  quest ion conc lus i ve l y .  The r e s e r v o i r  sim- 
u l a t i o n  c a l c u l a t i o n s  presented i n  the  nex t  

0.082 flow Period C.  
m '  - 0.0038 
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F ig .  2 Drawdown data f o r  t he  va r ious  f l o w  
per iods.  

sect ion,  however, i n d i c a t e  t h a t  t he  pressure 
drawdown/ bu i l dup  can be s a t i s f a c t o r i l y  matched 
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by assuming a homogeneous r e s e r v o i r  w i t h  a 
p e r m e a b i l i t y  o f  192 md, and a l i n e a r  b a r r i e r  a t  
3000 ft. 

Discuss ion 

The p r i n c i p a l  r e s u l t s  o f  t h e  preceding 

( i )  Ana lys i s  o f  bu i l dup  data y i e l d s  a 
va lue o f  kh/p143,300 md-ft/cp which 
i s  i n  good agreement w i t h  t h a t  ob- 
t a i n e d  from the  drawdown p e r i o d  C. 
Analyses o f  drawdown pe r iods  A and B 
however, g i v e  somewhat lower  values 
f o r  kh/u. 

( i i )  The pressure bu i l dup  data i n d i c a t e  
t h e  presence o f  a l i n e a r  b a r r i e r  a t  
approximately 3,000 ft. 

( i i i )  Analyses o f  d i f f e r e n t  f l o w  pe r iods  
and bu i l dup  data l ead  t o  w ide ly  d i f -  
f e r i n g  values f o r  s k i n  f a c t o r  s .  

Bebout, e t  a l .  (1979) have mapped severa l  growth 
f a u l t s  t h a t  t rave rse  t h e  prospect  area (F ig .  4). 
A t  t he  depth o f  -14,000 f t  the  nearest  mapped 
f a u l t  l i e s  approximately 0.5 m i l e  t o  t h e  south- 
e a s t  o f  t h e  Pleasant Bayou No. 2 t e s t  w e l l ;  t h i s  
f a c t  p rov ides  some geologica l  bas i s  f o r  t he  
l i n e a r  b a r r i e r  i d e n t i f i e d  from an a n a l y s i s  o f  
pressure data. 

The f o l l o w i n g  a re  th ree  o f  t h e  poss ib le  
mechanisms t h a t  cou ld  l ead  t o  a change i n  s k i n  
f a c t o r :  1. Bu i l dup  o f  f r e e  gas near t h e  w e l l -  
bore d u r i n g  drawdown; 2.  Formation compaction 
and hence a reduc t i on  i n  format ion p e r m e a b i l i t y ;  
and 3. Non-Darcian f l o w  near the  wel lbore.  De- 
t a i l e d  a n a l y s i s  (Garg, e t  a l . ,  19811, however, 
i n d i c a t e s  t h a t  these mechanisms cannot account 
f o r  the r a t h e r  l a r g e  v a r i a t i o n s  i n  s k i n  f a c t o r  
i n f e r r e d  from the  Phase I t e s t  data. 

a n a l y s i s  can be summarized as f o l l o w s :  

HISTORY-MATCH CALCULATIONS 

@ The fo rma t ion  p r o p e r t i e s  de r i ved  from t h e  
b u i l d u p  data have been employed i n  the  r e s e r v o i r  

s imu la to r  MUSHRM t o  match the  observed drawdown/ 
bu i l dup  pressures and f l o w  rates.  For  s imu la t i on  
purposes, t h e  r e s e r v o i r  was assumed t o  be a 
rec tangu la r  volume w i t h  t h e  f o l l o w i n g  dimen- 
s ions:  l eng th ,  1=42,000 ft; width, w=24,000 ft; 
and height ,  h=60 ft. A two-dimensional areal  
g r i d  was employed w i t h  t h e  p roduc t i on  we l l  
l oca ted  a t  3,000 f t  from one boundary and 21,000 
f t  from the  o t h e r  three.  A l l  f o u r  boundaries a re  
impermeable and insu la ted .  

The r e s e r v o i r  rock i s  assumed t o  be a sand- 
stone w i t h  the  f o l  1 owing p r o p e r t i e s :  p o r o s i t y ,  
(6=0.176; pe rmeab i l i t y ,  k=192 md; u n i a x i a l  com- 
p r e s s i b i l i t y ,  C,=10-6 ps i -1 ;  and s k i n  
f a c t o r ,  s=3.24. The s k i n  f a c t o r  i s  somewhat l e s s  
than t h a t  i n f e r r e d  from bu i l dup  data. The s k i n  
f a c t o r  d e r i v e d  f rom s h u t i n  data c o n s i s t s  o f  two 
components i.e., ( 1 )  s k i n  due t o  w e l l  damage and 
( 2 )  apparent s k i n  r e s u l t i n g  from t h e  gas bu i l dup  

F i g .  
l a t i  

M i  1 es 
4 Locat ion of Pleasant Bayou No. 2 we1 

ve t o  growth f a u l t s ,  
1 r e -  

near the we1 1 bore. Several p r e l i m i n a r y  simul a- 
t i o n s  i n d i c a t e d  t h a t  t he  apparent s k i n  due t o  gas 
bu i l dup  i s  o f  t he  order  As-0.9; thus the  s k i n  
f a c t o r  a t t r i b u t a b l e  t o  w e l l  damage i s  sz3.24. 

The r e l a t i v e  p e r m e a b i l i t i e s  used i n  t h e  
present  s i m u l a t i o n  (Garg e t  a l .  1981) are based 
on l a b o r a t o r y  measurements repo r ted  by Roberts 
(1980). These data i n d i c a t e  t h a t  t he  gas phase 
remains e s s e n t i a l l y  immobile f o r  S (0.235 and 
the  l i q u i d  phase r e l a t i v e  permeabil& dec l i nes  
d ramat i ca l l y  w i t h  small amounts o f  f r e e  gas i n  
the  pores. The p roduc t i on  h i s t o r y  imposed i n  the  
s imu la t i on  c o n s i s t s  o f  13 d i s t i n c t  cons tan t  r a t e  
segments t o  r e f l e c t  t h e  observed changes i n  f l o w  
r a t e  d u r i n g  the  Phase I produc t ion  t e s t .  A l l  
p ressures a re  r e f e r r e d  t o  the  14,560 f t  datum. 

F ig .  5 compares the  c a l c u l a t e d  bottom-hole 
pressures w i t h  observed drawdown pressures. 
There i s  good agreement between t h e  observed and 
s imulated pressures f o r  f l o w  pe r iods  B and D. 

99 



PLEASANT BAYOU TEST WELL 

The c a l c u l a t e d  flowing p r e s s u r e s  a r e  lower by 
approximately 50 psi than the  measured pressures  
f o r  flow period A. The measured pressure  drop 
f o r  flow period C i s  some 40-50 psi g r e a t e r  than 
the  computed value.  The measured and c a l c u l a t e d  
p r e s s u r e  drops f o r  flow per iods  A and C could be 
made t o  c o i n c i d e  by u s i n g  a v a r i a b l e  s k i n  f a c -  
t o r .  We a r e ,  however, unable a t  t h i s  time t o  
provide any j u s t i f i c a t i o n  f o r  a v a r i a b l e  s k i n  
f a c t o r .  

Fig.  6 compares the  observed and c a l c u l a t e d  
bui ldup p r e s s u r e s .  Note t h a t  19 psi were sub- 
t r a c t e d  from a l l  computed pressure  values  t o  

CONCLUSION 

In summary, t h e  formation parameters i n -  
f e r r e d  from the  buildup da ta  were successfu l  l y  
empl oyed i n  t h e  r e s e r v o i r  simul a t o r  MUSHRM t o  
h i s t o r y  match the  Phase I p ressure  and flow 
da ta .  Current  DOE plans c a l l  f o r  f u r t h e r  long 
term t e s t i n g  (Phase 11, producing up t o  40,000 
bbl /D f o r  s i x  months) of t h e  P leasant  Bayou 
geopressured r e s e r v o i r ;  t he  da ta  from this  t e s t  
should be he lpfu l  in  i d e n t i f y i n g  a d d i t i o n a l  
r e s e r v o i r  boundaries ,  and f u r t h e r  r e f i n i n g  the  
e s t i m a t e s  f o r  formation parameters.  
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match observed and c a l c u l a t e d  p r e s s u r e s  a t  t h e  
end of t h e  flow period.  In g e n e r a l ,  t h e r e  i s  
good agreement between the  observed and simul a ted  
buildup pressures .  

The c a l c u l a t e d  methane c o n t e n t  of t h e  pro- 
duced b r i n e  i s  26.9 SCF/STB and compares favor-  
ably w i t h  t h e  observed average GWR of 23 SCF/STB 
c o r r e c t e d  f o r  t he  gas l e f t  i n  t he  br ine  a s  i t  
e x i s t s  t h e  s e p a r a t o r  (P re l  imi nary c a l c u l a t i o n s  
i n d i c a t e  t h a t  t he  observed GWR should be i n -  
c reased  by 10-15 p e r c e n t ) .  

This  work was performed under Cont rac t  
DE-AC08-NV 10150 with the  Department of Energy. 

REFERENCES 

Bebout, D. G . ,  R .  G .  Loucks, and A. R .  Gregory, 
"P1 e a s a n t  Bayou Geopressured Geothermal T e s t  
Well , Austin Bayou Prospec t ,  Brazoria  
County, Texas," Proceedings Fourth United 
S t a t e s  Gulf Coast Geopressured - Geothermal 
Energy Conference: Research and Development, 
Aust in ,  Texas, October 29-31, 1979. 

Earlougher ,  R.  C . ,  J r . ,  Advances in  Well Tes t  
Analys is ,  Monograph No. 5 ,  Soc ie ty  o f  
Pet ro l  eum Engineers o f  AIME, Dall a s ,  Texas, 
1977. 

Garg, S. K., T. D .  Riney and J .  M. Fwu, "Analysis  
of Phase I Flow Data from Pleasant  Bayou No. 
2 Geopressured Well ," Systems, Science and 
Software Report prepared under Department of 
Energy Cont rac t  DE-AC08-80-NV 10150, March 
1981. 

Gray, K .  E . ,  P.  N .  J o g i ,  N .  Morita and T.  W .  
Thompson, "The Deformation Beh!vior of Rocks 
from the  P leasant  Bayou Wells , Proceedings 
Fourth United S t a t e s  Gulf Coast Geopressured 
- Geothermal Energy Conference: Research and 
Development, A u s t i n ,  Texas, October 29-31, 
1979. 

Kharaka, Y .  K . ,  W .  W .  Caro thers ,  and G .  J .  Yee, 
"Geochemistry of Formation Waters from 
Pleasant  Bayou No. 2 Well and Adjacent a r e a s  
in  Coastal  Texas",  Proceedings Fourth United 
S t a t e s  Gulf Coast Geopressured - Geothermal 
Energy Conference: Research and Development, 
A u s t i n ,  Texas, October 29-31, 1979. 

P r i t c h e t t ,  J .  W .  , S. K. Garg, M .  H .  Rice,  and T.  
D .  Riney, "Geopressured Reservoir  
Simulat ion",  Systems, Science and Software,  
La J o l l a ,  Ca, Report SSS-R-79-4022, 1979. 

Roberts ,  6. W . ,  "Re1 a t i  ve Permeabi 1 i t y  Measure- 
ments of Texas Gulf Coast Sandstones a t  Low 
Free Gas S a t u r a t i o n s , "  Center f o r  Earth 
Sc iences  and Engineering -- Division f o r  
Rock Mechanics, The Univers i ty  of Texas a t  
Aust in ,  Report No. UT 80-2, 1980. 

100 




