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Introduction The geopressured zones presently 
under serious study in the U.S. are tertiary 
sediments in the Gulf Coastal basin which are 
water saturated and exhibit pressures siyni- 
ficantly greater than hydrostatic. These sed- 
iments are primarily shale, interbedded with 
sandstone. The top of the geopressured zone 
is frequently near 10,000 ft. or so, and 
extends to indeterminate depths. The water 
contained in these zones is at a moderately 
elevated temperature and, more significantly, 
appears to contain dissolved methane at near- 
saturation values. Conceptually, wells 
drilled into the geopressured zone might be 
expected to produce water without pumping, 
due to the high pressures. The dissolved 
methane could then be separated at the surface 
and used conventionally as natural gas. The 
water may contain sufficient heat to provide 
a useful source of geothermal energy, and the 
hydraulic energy might also provide useful 
work. 

Development of the geopressured/geothermal 
resource is largely dependent upon production 
characteristics of geopressured reservoirs. 
These in turn are intimately related to prop- 
erties of the formations, and can be defined 
within reasonable limits. 

Characteristics of Gulf Coast Sediments The 
Gulf Coast basin, from tertiary times to the 
present, has represented conditions which are 
generally similar to those existing along the 
Coast today. The land is in a continual 
state of subsidence and sediments brought into 
the Gulf of Mexico by the major river systems 
are worked and reworked by long-shore currents 
into a series of coastal sandbars and barrier 
islands in an environment of which the present 
Texas Coast is thought to be a model. This 
normal pattern of subsidence has been accom- 
panied by periods of high deposition similar 
to that occurring in the Mississippi Delta 
today. The bars and islands were covered by 
new layers of clastic sediments while the edge 
of the basin further subsided under the enor- 
mous weight, and large growth fault systems 

formed near the down-dip edge of thesedeposits. 
The subsurface sandstones which became the 
basis for the deep aquifer systems are the rem- 
nants of the ancient sandbars and the stream 
channels of the deltaic environment. 

When sections of these sandstone deposits are 
isolated within a shale envelope, geopressures 
are believed to result. Brucetl], for instance, 
has provided an excellent description of this 
depositional environment and of the role of 
growth faults in the formation of geopressured 
sediments. The depositional style of the ter- 
tiary strata along the Texas Gulf Coast as 
described by Bruce is shown in Figure 1. 

Energy Contained in the Geopressured Zones 
Speculation about the geopressured sediments 
has resulted in a number of estimates of the 
energy they might contain. The most compre- 
hensive of these estimates is the result of 
work performed by the U.S. Geological Survey. 
The most recent of the USGS reports, byWallace 
et al. [21, has defined the resource base sum- 
marized in Table I. The total estimated con- 
tained methane, 59,700 trillion cu.ft. (TCF), 
is a value nearly thirty times higher than the 
total known natural gas reserves in the United 
States. The estimate of 101,400 quads of 
thermal energy would make the geopressured zone 
the largest single known geothermal resource 
in the United States. 

_ _  

However, it is important to understand the 
assumptions Wallace made in arriving at these 
estimates, and to place the numbers in perspec- 
tive. 

Generalized Gulf-Coast Model Gulf Coast sedi- 
ments may be considered to be completely satu- 
rated with water; that is, the water table is 
near the surface everywhere along the coast, 
and extends to indeterminate depth within the 
pore space of individual rock formations. 
Wallace first made estimates of the total 
water contained in the rocks of interest based 
on assumed values of porosity. This total con- 
tained-water then became the basis for the 
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Table I. Energy-in-Place E s t i m a t e s ,  USGS C i r c .  790 (Wallace e t  a l ,  1978) 

Locat ion A r e a  m i 2  
T o t a l ,  onshore & o f f s h o r e  120,000 
Onshore only  70,000 

es t imated  r e s o u r c e  base .  

Contained Methane Hydrocarbons are s l i g h t l y  
s o l u b l e  i n  water, and methane i s  t h e  most 
s o l u b l e  of  a l l .  S t u d i e s  have i n d i c a t e d  t h a t  
o i l - f i e l d  t y p e  b r i n e s  i n  t h e  Gulf Coast  gene- 
r a l l y  c o n t a i n  d i s s o l v e d  methane. The a c t u a l  
degree  o f  s o l u b i l i t y  i s  dependent  upon temper- 
a t u r e  and p r e s s u r e  and,  consequent ly ,  t h e  
water  i n  t h e  geopressured  zones should c o n t a i n  
an abnormally l a r g e  amount o f  d i s s o l v e d  
methane. Wallace e s t i m a t e d  t h e  temperature  
and p r e s s u r e  throughout  t h e  geopressured re- 
gime, and assumed t h e  w a t e r  w a s  s a t u r a t e d  wi th  
methane under these c o n d i t i o n s .  Although t h e  
d a t a  base  on which t h i s  assumption w a s  made i s  
very  l i m i t e d ,  t h e  d a t a  are c o n s i s t e n t ,  a n d t e n d  
to  be  v e r i f i e d  by r e c e n t  work. The s a t u r a t i o n  
v a l u e s  of  methane i n  geopressured  b r i n e s a p p e a r  
t o  be  i n  t h e  range  of 20 t o  40 SCF p e r  b a r r e l  
o f  w a t e r .  

Thermal Energy The estimate o f  t h e  conta ined  
thermal  energy w a s  based on t h e  t o t a l  h e a t  
c o n t e n t  o f  t h e  w a t e r  above 15OC, a l though t h i s  
i s  a t empera ture  much lower t h a n  any p r a c t i c a l  
u t i l i z a t i o n  tempera ture  f o r  t h e  b r i n e .  Tem- 
p e r a t u r e s  i n  t h e  geopressured  zone range from 
less than  100°C t o  more t h a n  2 O O 0 C ,  b u t  reser- 
v o i r  q u a l i t y  sands seldom e x h i b i t  t empera tures  
as h i g h  as 150°C. 

Sand and Shale  On t h e  b a s i s  of  a r e g i o n a l  
s tudy  of over  3,000 w e l l  l o g s ,  Wallace es t i -  
mated t h a t  of  t h e  t o t a l  r e s o u r c e  b a s e ,  about  
10% w a s  conta ined  i n  sands tones ,  t h e  remain- 
d e r  i n  s h a l e .  S ince  there i s  no f o r e s e e a b l e  
p r o s p e c t  of  r e c o v e r i n g  any u s e f u l  energy from 
Gulf Coast  s h a l e s ,  a much more meaningful view 
of  t h e  r e s o u r c e  i s  t h e  estimate of  t h e  energy 
i n  t h e  sands ,  a l s o  g iven  i n  Table  I. This 
e s t i m a t e  c u t s  t h e  u s e f u l  r e s o u r c e  by about  one 
o r d e r  o f  magnitude. 

Recoverable Energy The amount of  energy re- 
coverable  from t h e  r e s o u r c e  base  (wi thout  
r e g a r d  t o  c o s t )  i s  dependent upon t h e  t o t a l  
volume of  f l u i d  which can be produced from 
product ion  w e l l s .  S ince  t h e  o n l y  p r a c t i c a l  
p roduct ion  technique  c o n s i s t s  o f  f lowing t h e  
w e l l s  and d e p l e t i n g  t h e  reservoir p r e s s u r e ,  
recoverable  energy i s  p r e d i c t a b l e  from reser- 
v o i r  parameters .  Randolph [31 h a s  shown t h a t  
product ion  from a geopressured w e l l  u t i l i z i n g  
a range of  r ea l i s t i c  Gulf Coast r e s e r v o i r  
parameters  w i l l  r ange  from less t h a n  1% t o  a 
maximum o f  about  4% o f  t h e  t o t a l  conta ined  
energy ( m o s t  o f  t h e  f l u i d ,  as w e l l  as t h e  

Methane SCF) Thermal BTU) 

Sand Shale  T o t a l  Sand Shale  T o t a l  
5 ,700 54,000 59,700 10,430 91,000 101,400 
_ _ _ _ _ _ _  _ _ _ ~ _ _ _  

3,052 35,100 38,152 5,490 57,000 62,490 

d i s s o l v e d  g a s ,  w i l l  remain i n  the formation 
a f t e r  t h e  p r e s s u r e  is d e p l e t e d ) .  Using t h e  
more o p t i m i s t i c  o f  t h e s e  numbers, t h e  recover-  
a b l e  energy from Wallace's r e s o u r c e  b a s e  would 
amount t o  a maximum o f  a b o u t  2 2 8  TCF methane 
and 420 quads thermal ,  of  which roughly 40% 
would l i e  o f f s h o r e .  

These a r e  s t i l l  s i z e a b l e  numbers, i f  even a 
moderate f r a c t i o n  o f  t h e  l a t t e r  v a l u e s  can  
u l t i m a t e l y  be recovered .  

B a s i s  f o r  E x p l o i t a t i o n  o f  Geopressure 
Geopressured product ion  w e l l s  must be capable  
of c e r t a i n  minimum performance t o  produce 
energy a t  a c o s t  compet i t ive  w i t h  o t h e r  energy 
s o u r c e s ,  even i n  t h e  r e l a t i v e l y  d i s t a n t  f u t u r e .  
F i r s t ,  t h e  w e l l s  would have t o  be d r i l l e d  and 
completed i n  a product ive  sands tone  a t  reason-  
a b l e  c o s t .  Next, t h e  f low o f  h o t  water  would 
have t o  be  s u b s t a n t i a l ,  and t o  l a s t  f o r  an 
extended p e r i o d  of t i m e  t o  amor t ize  t h e  i n v e s t -  
ment. F i n a l l y ,  t h e  energy s e p a r a t e d  from t h e  
w a t e r  would be  r e q u i r e d  t o  provide  s u f f i c i e n t  
revenue t o  pay t h e  o p e r a t i n g  expense i n c l u d i n g  
s p e n t  b r i n e  d i s p o s a l ,  a m o r t i z a t i o n  o f  t h e  i n -  
vestment ,  and an adequate  r a t e  of r e t u r n  t o  
j u s t i f y  t h e  r i s k .  The r e s e r v o i r  c h a r a c t e r -  
i s t i c s  which would be r e q u i r e d  t o  provide  such 
performance have been t h e  subject o f  a number 
of r e c e n t  i n v e s t i g a t i o n s . [ 3 - 6 1  I n  g e n e r a l ,  
t h e  conclus ions  o f  t h e s e  s t u d i e s  i n d i c a t e  t h a t  
f low rates  i n  t h e  range of  a t  l eas t  40,000 bbl /  
day o r  more cont inuous ly  f o r  20 y e a r s  o r  so 
would be  r e q u i r e d  t o  compete wi th  t h e  c u r r e n t  
c o s t  of  f u e l  ($2-$3/106BTU). Flow r a t e s  aver -  
ag ing  o n l y  10,000 bbl/day f o r  20 y e a r s  or so 
might y i e l d  energy a t  costs i n  t h e  range of  
$8/106BTU, a c o s t  which conceivably could  be 
o f  importance i n  t h e  f u t u r e .  Energy c o s t s  
above $lO/mil l ion BTU ( i n  1980 d o l l a r s )  are 
probably beyond t h e  realm o f  c u r r e n t  i n t e r e s t .  

Reservoi r  Parameters  The c a p a b i l i t y  of  a geo- 
p r e s s u r e d  r e s e r v o i r  t o  produce f l u i d  depends 
upon a combination of  format ion  parameters ,  
p r i n c i p a l  among which are  p o r o s i t y ,  permea- 
b i l i t y ,  format ion  t h i c k n e s s ,  c o m p r e s s i b i l i t y  
and d r a i n a g e  volume. I n  g e n e r a l ,  q u a s i  s teady-  
s ta te  r e s e r v o i r  equat ions  are adequate  t o  pre-  
d i c t  t h e  performance o f  geopressured water 
r e s e r v o i r s . [ 7 , 8 ]  Samuels [9]  g i v e s  an exce l -  
l e n t  d i s c u s s i o n  o f  t h e  r e s e r v o i r  a s p e c t s  of 
geopressured f l u i d  product ion  and, summarj.zing 
previous  work, shows t h a t  t h e  performance of a 
geopressured  w e l l  c a n  be  d e s c r i b e d  by an 
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equation of the form 

where 
Q -  
k -  
h -  
t -  
$ -  
! J -  

Ce - 
rw - 
'r - 
ps - 
ph - 
Pf - 

Flow in bbl/day 
Permeability in Darcies 
Thickness in feet 
Time in days 
Porosity, fraction 
Viscosity centipoise 
Compressibility 
Radius of the well in feet 
Initial pressure in reservoir 
Pressure at the surface 
Pressure due to the hydrostatic head 
Friction loss due to flow up the pipe 

Examination of this equation reveals that the 
flow rate, Q, is largely dependent upon the 
pressure and the permeability-thickness pro- 
duct, kh, while the pressure behavior with 
time (duration of flow) is mainly a functionof 
the volume of fluid present, nr$h$, and the 
formation compressibility. 

Samuels has given a graphic summary of reser- 
voir behavior as a function of reservoir size 
and permeability. His representation is re- 
produced in Figure 2. Here it can be noted 
that for a sand 200 ft. thick, the minimum 
reservoir permeability that will yield an ex- 
tended flow rate of 40,000 bbl/day is 10 mD. 
For a well to flow for as long as 20 years at 
this 40,000 bbl/day rate would require a mini- 
mum reservoir radius of about 8 miles (200 sq. 
mi. area) regardless of the permeability. 

Probable Reservoir Characteristics Aconsider- 
able amount of study of the formation param- 
eters of potential geopressured reservoirs 
has been performed over the past several years, 
based on an enormous volume of data generated 
by more than 300,000 petroleum wells drilled 
in the Gulf Coast over the past 50 years. The 
results of these studies have produced a 
reasonably consistent picture of the range of 
values likely to be encountered in the pro- 
duction of geopressured water sands. 

Porosity The subsurface sandstone deposits 
represent the only useable reservoirs for 
either petroleum or geothermal reservoirs, 
since shale is virtually impermeable. The 
initial porosity of Gulf Coast sands is about 
40 to 45% and as subsidence and burial occur, 
this value is continuously reduced by compac- 
tion and cementafio3, Reduction in porosity 
with depth on the Gulf Coast as found by 
mucks et al. [lo] is summarized in Figure 3 .  
The reduction typically amounts to 1.25 poros- 
ity-percent or so per 1,000 ft. of depth. 

The range of porosity values found in "good" 

geopressured water sands is from 10% or so in 
the South Texas Vicksburg formation, to 30% or 
more in the best prospects in South Louisiana. 
An average value for many prospective areas is 
about 20%. Porosity of geopressured sands is 
important primarily because of its effect on 
permeability, a crucial production parameter. 

Permeabilitr 
sandstones, although not a direct function of 
porosity, is closely related. As porosity is 
reduced, permeability tends to suffer drasti- 
cally. In-situ permeability is known to exhi- 
bit a log-normal distribution over any parti- 
cular depth interval, and while there may be 
individual sandstone elements exhibiting high 
permeability even at depth, over an extended 
depth interval average permeability cannot be 
expected to departdrastically from the statis- 
tical mean. This fact is graphically portrayed 
by mucks in Figure 4. Permeability frequently 
is shown to decline about one order of magni- 
tude for each two to three thousand feet of 
depth. Swanson et al. 1111 have shown that of 
a large number of deep geopressured gas sands 
studied in South Texas, none exhibited in-situ 
permeability as great as 10 mD, while the 
average was only about 1 mD. In South Loui- 
siana, measured permeability values range over 
several orders of magnitude. Average values 
in good, potentially productive zones may vary 
from 100 mD at the top of geopressure near 
10,000 feet, to 10 mD at 13,000 feet, and 1 mD 
at 16,000 feet. 

The permeability of Gulf Coast 

Reservoir Volume Individual geopressured 
reservoirs are formed from sandstone deposits 
which have undergone considerable modification 
in the process of burial to great depth.Fault- 
ing is common, and individual sand bodies tend 
to be relatively small. Doscher et al. [121  
summarize previous work on the size of Gulf 
Coast petroleum reservoirs and conclude that 
the volume of potential geothermal reservoirs 
in the geopressured zone is likely to be no 
more than 0 . 3  to 1.5 cu. miles. Of the 103 
largest petroleum reservoirs known in the off- 
shore U. S. Gulf Coast, they report only three 
with an area as large as 8 sq. miles, and a 
maximum reservoir volume of only 0.05 cu.miles 
While the size and volume of petroleum reser- 
voirs may not be indicative of the size and 
volume of geopressured aquifers, it is consis- 
tent with the origin of the sandstone deposits 
and the complex faulting characteristic of the 
Gulf Coast. 

The single-well drainage volume is probably 
the most serious unknown in accurate assess- 
ment of the geopressure/geothermal resource. 

Probable Performance of Geopressured Reservoirs 
Based on the reservoir equations discussed pre- 
viously, it is possible to make a probability 
analysis and predict the performance of geo- 
thermal wells under a range of conditions. 
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Such a probability analysis, utilizing a Monte 
Carlo routine, has been applied to a number of 
known geopressured prospects in the Gulf Coast; 
the locations of which are shown in Figure 5. 
In such a procedure, minimum, maximum and most 
likely values are assigned to the 9 stochastic 
reservoir parameters. Then by an iterative 
process, calculations of flow rate are madeand 
a probability distribution plotted. There- 
sults of such an analysis for the S.E. Pecan 
Island prospect in Louisianaareshown in 
Figure 6. This prospect, one of several de- 
scribed by Bernard 1131 in an assessment study 
of Louisiana geopressured zones, is particu- 
larly interesting because of its large sand 
volume and extensive overall area (67 square 
miles). Laminated shale and sand occur from 
13,500 feet to 17,500 feet, with a total esti- 
mated sand volume of 9 cubic miles. Geologi- 
cally, it represents a destructive delta of 
unusually large size, although the individual 
reservoirs are undoubtedly segmented by 
faulting and other depositional features. A 
considerable amount of conventional gas pro- 
duction in this vicinity also makes it pos- 
sible to estimate reservoir parameters with 
reasonable assurance. The principal unknown 
in S.E. Pecan Island is the single-well drain- 
age area. 

The probability analysis shows that wells 
drilled in this prospect have a 60%probability 
of flowing at 14,000 bbl/day for twenty years, 
and a 10% probability of flowing at 50,00Obbl/' 
day. The average of all values is 22,172 bbl/ 
day. 

Selecting parameters representative of the 
best part of the reservoir (net sand thick- 
ness of 980 feet), and assuming an optimistic 
single well drainage area of 13 sq. miles, the 
"best" well in the prospect should perform as 
shown in Figure 7. The parameters used in 
this analysis are given in Table 11. This 
well should flow at a rate of 50,000 bbl/day 
for  11-1/2 years, at which time surface pres- 
sure should be depleted to 300 psi. After 
that time, the production rate willcontinually 
decline as shown in the figure. At the end of 
twenty years the well will still be flowing 
at a rate of nearly 20,000 bbl/day. After 
20 years, the well will have produced more 
than 30 million barrels of water and 10 bil- 
lion cubic feet of natural gas. 

It must be pointed out that this performance 
represents a highly optimistic case, in one 
of the most promising geopressured prospects 
known. The assumed dissolved methane, 35SCF/ 
bbl, is higher than any actually produced by 
test results to date. The assumed permeabil- 
ity-thickness product, 9800 mD-ft., is very 

high. One can be relatively assured that of 
all the resource base estimated by Wallace, 
only a small fraction can be contained in 
reservoirs with this quality. 

Table 11. Reservoir and Well Parameters, 
Single Well Development, S.E. Pecan Island, LA 
Prospect, Optimistic Drainage Area 

Well Depth 17,500 feet 
Average Production Depth 15,800 feet 
Average Reservoir Pressure 13,500 psi 
Average Hydrostatic Pressure 7,350 psi 
Surface Pressure (minimum) 300 psi 
Average Fluid Temperature 290'F 

Well (production tubing) 0.46 feet (5-1/2"OD) 

Drainage Area 13 mi2 (8400 acres) 

at Surface 

Diameter 

porosity 23% 
permeability 10 mD 
Compression Drive 5 ~ 1 0 - ~  psi-l 
Coefficient 
effective sand thickness 980 feet 
dissolved methane 35 SCF/bbl 
Initial Production Rate 50,000 bbl/day 

Economics Assuming a production well with the 
characteristics of the optimistic S.E. Pecan 
Island well just described, the economics of 
production can be established based on the 
cost of the installation, the operating costs, 
and value of the energy produced. In preparing 
the economic analysis, the methodology of by- 
product costing was used as described by 
Bloomster and Knutson.[141 Natural gas is 
considered the primary product. Electric ener- 
gy and thermal energy for direct use applica- 
tions are regarded as saleable byproducts. The 
production cost of natural gas includes the 
capital and operating costs of production and 
injection wells, their interconnecting piping, 
other well field equipment, and the equipment 
necessary to separate natural gas from brine 
and process the gas to pipeline standards. 

Under the byproduct methodology, the value of 
the thermal and hydraulic energy in the brine 
used for electric energy production is based 
only on the incremental equipment required to 
generate the electric energy. For cases where 
the electric energy production cost estimates 
are less than that typical for new conventional 
generating units in the Texas and Louisiana 
region, the difference is credited to the 
natural gas, thus reducing its cost. 

Capital cost estimates for a S.E. Pecan Island 
well and production facilities are shown in 
Table 111. (The well cost is consistent with 
natural gas practice in the area, and conse- 
quently is optimistic.) 

Capital costs for the natural gas processing 
facilities in conjunction with a binary cycle 
geothermal power plant are shown in Table IV 
(power plant cost not included). Utilizing an 
operating and maintenance expense of 2% of the 
capital cost, the estimated production cost of 
natural gas from this facility is $5.14/MCF. 
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Table 111. Capital Cost Estimate for Produc- 
tion Well and Injection Wellfield, S.E. Pecan 
Island, LA Prospect ($1,000) 

800 Land Lease and Development 
300 Geophysics and Geology 

Production Well 5,000 
20 Piping to Energy Recovery Processes 

Piping to Injection Wells 1,580 
230 Home Office Services 
250 Permits and Environmental 

Contingency 1,520 

Estimated Construction Cost 11,700 
AFDC and Other Owner's Costs 1,300 
Total Capital Cost 13,000 

Injection Wells 2,000 

Table IV. Capital Cost Estimates-Natural Gas 
Separation and Processing Facilities ($1,000) 

Location - S.E. Pecan Island 
Power Plant Binary 
Mechanical Equipment 969 
Electrical 100 
Civil/Structural 110 
Piping 290 
Instrumentation 160 

20 Yardwork & Miscellaneous 
Direct Field Cost 1,649 

254 Indirect Field Cost 
Total Field Cost 1,903 

267 Home Office Services 
Contingency 326 

Estimated Total Construction Cost 2,496 
369 AFDC and Other Owners' Costs 

Total Capital Cost 2,865 

Estimated Gas Production Cost $5.14/MCF 

Electric Power Generation 
be qenerated by means of a binary cycle or 

Electric power can 

flashed steam geothermal plant utilizing the 
by-product brine as a heat source. 
lic turbine-generator unit can also be instal- 
led at the wellhead to generate power, uti- 
lizing the excess pressure at the wellhead, 
although the output would continually decline 
as the pressure is depleted. 
estimates for a single well binary power plant 
show a total investment of $3.4 million for a 
1.6 Mw(e) (net) binary cycle plant and 
$680,000 for a 1.5 Mw(e) (net) installation of 
high and low pressure turbines. 
electric power from the thermal plant is esti- 
mated at 43 mills/kwh and for the twohydraulic 
turbine generators, 3.4 mills/kwh for the high 
pressure unit and 8 mills/kwh for the low 
pressure unit. These costs are based on an 
11.4% rate of return, which is typical for 
electric utility companies in the Texas and 
Louisiana region. 

A hydrau- 

Capital cost 

The cost of 

Conclusions 
for the Gulf Coast geopressured zones is ex- 
tremely high, most of the resource isapparently 
contained in shale, for which there is no pro- 
duction technology known. 
resource contained in sandstone, only a small 
percentage is likely to be encountered in 
reservoir-quality formations capable of high- 
volume flow for sustained periods of time. The 
minimum cost under the most optimistic condi- 
tions and in the most favorable known pros- 
pects is upwards of $5/mcf for natural gas, 
43 mills/kwh for thermal generated electric 
power and about 9C/kwh for power generated by 
hydraulic turbines. Under these very favor- 
able reservoir conditions, a small amount of 
marginally profitable energy may be produced. 
The number of such high-quality reservoirs 
depends primarily upon the size distribution of 
large, connected sand bodies in the geopres- 
sured zone. While this is presently indeter- 
minate, the probability is strong that such 
very large, permeable reservoirs will be few 
in number, difficult to locate and expensive 
to produce. The strongest factor in the eco- 
nomic success of a large high quality produc- 
tion reservoir, will be the amount of dissolved 
methane it contains. If the actual value of 
dissolved gas is substantially less than 
35 SCF/bbl, the cost of production in S.E. 
Pecan Island will increase almost directly. 
value of 20 SCF/bbl would raise the cost of 
the gas to about $~/McF. 
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Figure I .  Depositional Style o f  Tertiary Strata Along the Texas Gulf Coast (Bruce, 1973). 
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