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ABSTRACT

The detailed technical evaluation of the
Southeast Pecon Island geopressure aquifer proespect
is described. The quantitative evaluation was
based on detalled geology consisting of struc-
tural, isophachous, and cross-sectional maps of
the geopressured zone. Pressure, water salinity,
porosity, and permeability data were obtained
from well logs.

The gathered information was used to choose
a8 location for a proposed exploratory well,

The evaluation of this prospect can serve
as a guide for future analyeis of other geo-
pressured prospects.

INTRODUCTION

Sixty-three potential areas of intereat for
the geopressure energy resource were found in a
preliminary geologic study of southern Louisiana.
The geographic area of the study included all
southern Louisiana (south of Baton Rouge) including
the State-owned offshore area.
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At present, the sixty-three potential areas
of interest are being ranked, and the most
promising prospects are being mapped and studied
in much greater'detail. A preliminary ranking
indicates that the better prospects tend to lie
in the western half of the study area. The
prospects in the eastern half of the study area
were down-graded primarily because of poorer sand
development, but it is entirely possible that
several of these prospects will be attractive
upon closer inspection,

Detniled geologic studies have been started
on five prospects. A sultable site for a geo-
pressured test well will be selected within each
of these prospects. It is hoped that a test well
will be started at one of these sites before the

References and 1llustrations at end of paper.

end of the year.

At present, the Southeast Pecan Island area
appears to be a promieing prospect, Thie area is
identified on Figure 1 together with the other
four prospects.

The Southeast Pecan Island Prospect ie located
in the extreme southern portion of Vermilion Parish,
Louisiana, being approximately 25 miles south-
southwest of Abbeville, and approximately 6 miles
southeast of Pecan Island, Figure 2. The prospect
is surrounded by the Pecan Island Field to the
northwest, Vermilion Block 16 Field to the south-
west, and Fresh Water Bayou Field to the north.,

It ie separated from these fields by large regional
faults,

The primary source of data used in the de=-
tailed evaluation of the prospect was electric
well logs obtained from the files of the Louisiana
Office of Conservation. Logs from forty-six
wells drilled in the area were available. Core data,
water analyses and production test results were
available from a limited number of these wells.

The evaluation techniques used are basically
those used by the oil and gas industry. However,
because of the nature of the problem and the
limited data available, the evaluation methodology
is noteworthy., Also, this methodology can serve
as a guide for future analysias of other geopressured
prospects. The following aquifer properties are
important and have been evaluated: (1) Areal extent,
(2) depth, (3) thickness, (4) temperature, (5) pres-—
sure, (6) porosity, (7) salinity, (8) permeability,
and (9) dissolved natural gas content,

GENERAL GEOLOGY

Geopressured zones in Loulsisna are known to
occur in Tertiary sediments in the southern part
of the State. This Middle and Lower Miocene trend
ranges in width from 50 to 70 miles northward of
the Louisiana coastline, The coastal area is
underlain by a sedimentary section which ranges
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from 40,000 to 60,000 feet in thickness and con-
tains approximataly 130,000 cublc miles of sadi-
ments, These trende are in and are part of the
Gulf Comdt geosycline,

The porous snd permeable geopregsured eanda of
the Lower Miccene {Frio)} are the sands preseat in
the prospect, For the S.E. Pecan Islend prosgpect
the Frio has been divided intoc three stratigraphic
intervels! the uppermost Interval "A"; the middle
Intarval "B"; and the lowermeat Interval "¢."
Structure maps and total sand {sopsch maps have
baen prepared on each interval, The limiting
geologle Peatures of the prospect ara Fault "A"
to the north and Fault "B" to the south, Figure 3.
Theee faults are typical east-west striking, down
to the mouth, norwal growth faults. Several minor
faults were mapped within the prospect, however,
it 13 hoped that these minor faults are nonsealing.

Well control data Indicate the lenticular
geopressured sands of the uppermost interval VAN
range from 0' to 275" thick. The thickast
development occurs in the area just south of
Feult A, There L8 no sand development in the
eaatern portion of the prospect. Calculatione
indicate that Interval "A" containa 164 billion
cubic feet of geopressured sand. The middle
interval "B" ranges from 125' to 825" thick.
Thickest development occurs over a large area in
the center of the prospect. Interval "BY containe
828 billion cuble feet of geopressured sand, The
lower interval rangee in thickness from 70’ to
670", with the thickest sand development in the
wagtern portion of the prospect, Interval "C"
containe 330 billion cuble feet of geopreasured
sand.

A composite net sand isopach map for the three
stratigraphie intervals A, B, and ¢ {a showm on
Figure 4, The prospact covers an area of 67
square miles, The top of the geopressured in-
terval lies between 13,400 and 14,500 feat below
gaa level, The prospact has a maximum net sand
thickneas of 1495 feet, average sand thickneas of
700 feat, and total sand volume of 1322 billion

cuble feat,

AQUIFER TEMPERATURE

The temperature le essential to the eatima-
tion of some of the aquifer pargmeteys, It is
also a meagure of the geothermal energy potential
of the aquifer, Bottom hole temperatures are
usually recorded during well logging, and aseveral
logging runs and temperatures are usually available
in one well, It ia & commen practice Lo assuma
linear tewmperature gradient with depth, however,
it is important te recognize that this assumption
may not be aceurste in many cases, espeglally in
deep wells drilled through the geopresaured
intervel. It has bean observed that tha hottom
hele temperatures measgured during these runs at
different depths scewm to best fit an exponential
function such that & straight line regults from
a plot of the logarithm of temperature versus
depth.

Figure 3 {llumtrartes the plot made For Humble
Foe §31 (Wall #10 oo the base map) whars gseven
tomperature measuracents are avelilable, TFigure 6
represents the temperaturs data vollected from all

the wells, For the §,E. Pecan Island area the
temperature distribytion {s of the form:
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7.7 x10°° D

Tw 379 e

whare T is the tamperature in degree fahranheit
and D 18 the depth in feet, Figure b indicates a
temperature of 368°F at 20,000 Feet. This is
equivalent to a gradlent of L.46"F/100 ft,

AQUIFER PRESSURE

The welle lyiog within the proepect limits
wore drilled ueing heavy mud weights of 17.2 to
18.1 ppg {equivalent te gradienta of 0.89 to 0,54
psi/foot). Very few pressure measurements are
available in the geopressured interval, The only
pressura data available indicate a pressure gra-
dient of 0.88 pei/ft in the 17400-17900 ft intewrval
of Humble Fea 126 {Well #11 ou the base map).

Abnormal formation pressures can be detected
and evaluated ueing electric logs.? The reais-
tivity recorded in shale formations is plotted
varsus depth and a trend line is then established
for normal compsction as shown on FPigure 7 and 8
prepared for Bumble Pee #26 and Humble Fee #31.

The equation of the normal trend cbserved in
this geologic reglon is of the form

bD

whare Ra is the shale resistivity {(ohm-m) and

D is thd depth {feet). The normal trend in tha
two wells dimplayed the same slope (b = 0.00007),
but different values of "a'" were observed. The
"a" values are 0.401 and 0,476 in Humble Fee 26
and Humble Pee #31 regpactively.

Interpretation of geopressure from such &
plot depends on the departure from the normal
trend. The divergence of obaerved shala resistivity
valua, (Rah)o' from the extrapclated normal trend
line value, (Rsh)“ determines the shale resiptivicy

ratio (Rsh}of(Rsh)n. From Pigure 9 the fluid

pressure gradient (FPG)} corresponding to the shale
registivity vatio ia found. Figure 9 wae plotted
using data collected by Hottman and Johneon® in
overpressured Miocene and Oligocene formations of
these data is forced through FPG = 0.4065 at

(Rsh)o/(Ruh}n = 1.0, This type of forced fit was

first proposed by Lane and Hacphersan.’ It should

be noted that when sufficient pressure data 1a
available in an area of interest, a specific shalu
e gatiyity raria~format{on pressure gradient cor-
slation should be established,

The obsarved shale reslativiry in the interval
17400-17900 feat of Humble Fee #26 ranges between
0.3 and 0.6 ohm-m, The corresponding shale resla-
tivity ratio Lis between 0.41 and 0.36. Using
Figure 9 we obtain & formation premsure gradient
ranging hetween 0,81 and 0,84 pai/ft. These values
ore in close agreemant with measured pressura
gradients af 0.88 psaifft. A preagure gradient of
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0.84 to 0,88 was obtained over the same interval in
well Humble Fes #31.

The same procedurs was used {n all wells
where data is available. The maximum fluid gra-
dient observed varied between 0,74 and 0.87
pai/ft with an average value of 0.BL psi/ft.

AQUIFER SALINITY

Water ealinities were calculated using con-
ventional well logging interpretation technigues.
The water repistivity was first calculated from
the §7 log., The salinity was then obtained using
the following correlation:”

ppm{NaCl) = 10%

with
3.562—10g(Rw?5-0.0123}

x= 0,955

where Rw,. 1s the wster registivicy at 75°F.

The ealinities calculated for the prospect
covared a wide range (35,352-109,765 ppm} with
an sverage value of 70,000 ppm. Actual water
sample analyses exhibited & similar range.
Ttuse gnslyses were obtained from the US Geological
Survey computer data bank,

AQUIFER POROSITY

The side wall samples cbtained in the geo-
pressured intervals of Bumble Fee #23, Humble Fee
¢26 and Simmens C-1 {wells §, 11 and 14 on the
base msp), displayed porcsities in the range 13,2~
30, 5%,

The porosities derived from available logs
ueing conventional well logging interpretation
techniques vary betweem 17.8 and 27.4%., Combined
aidewall cores and log derived data indicated an
average poroeity close to 23%,

AQUITER PERMEABILITY

& rvecent master's thesis at Louisiana State
University investigated the poseibility of de-
riving aquifer permesbilities from electric logs.®
A correlation hae been found to exist between the
formation resistivity factor (F) and permeability
¢¥y., TFigure 10 illustretes the F~K correlation
for the 5.E. Pecan Island prospect. The cor-
relation is expressed as:

Fa 4 k94

Figure 10 was prepared using core analyses reported
in the geopressured intervals of Humble Fee 23,
Humble Fee #26 and Simmens £-1.

The perweability of the geopreasured sands
derived from this method are in the range of 7
to 278 willidarcies with an average of 98 wd,

DISSOLVED RATURAL GAS CONTENT

Based on the total bulk volume of geopressured
sanda eatimated at 1322 billion cublc feet and an
average poroeity of 237, the total volume of water
in place 1s 54 billion barrels.

Assuming that the water is saturated with
methane an average gas solubility of 42 SCF/Bbl
was estimsted, based on the correlation of Culberson
and McKetta® and the selinity correctisn of
Eichelberger.T The eatimated gas content was
obtained considering the temperature distribution
of Figure &, an average pressure gradient of 0.81
pei/ft, an average salinity of 70,000 ppm and an
average depth of 16,000 feet.

If the water ia ssturated with gas ss assumed,
2268 billion SCF of gas is in solution in the
water seturating the geopressurad sands of the
Southeast Pecan Island Prospect.

TEST WELL SITE

The sand deposition is such that there are
nc "blanket" sands, but rather the sands seem to
come and go. It is difficult to eorrelate a
given sand member over a large distance as shown
on Flgures 11 snd 12. The isopach map of Figure 4
1s an isopach of total sand found in each well,
but is not intended te portray the idea that all
the sands are continuous throughout the prospect.
Becnuse of the nature of the sand deposition, the
test wall site was selected in an area exhibiting
a maximum total mand, close to a contrel point,
and far encugh from any detected faulta.

The tentative teat well aite lies in the
vicinity of the nerthwestern quarter of section
16 {Township 175, Range 1E) near Well #12 (Exxon-
Vermilion Parish School Board #1). The well
would likely be drilled through all three stra-
tigraphic intervals to a total depth of 17,700 ft.
The top of the geopressured interval sheuld be
reached at 13,700 feet, The total net pay expected
ig mbout 1400 feet with 600 feet being in the
deepest stratigraphic interval "C."

Calculations show that if a well cap effectivaly
drain a five-square-mile area from &00 feet of
pay, & flow rate of 40,000 barrels per dsy can be
maintsined for at least 10 years. This is based
on semi-steedy etate flow equations and realistic
values for comprespibility, porosity, pressure,
etc.!'t The problem, in the suthore' view, is
whether or not & well can drain such s large arvea,

The primary concerns are splinter faulte are
di1fficult to detect with limited geclogical and
geophysical control., If present, they could re-
strict the effective aquifer volumes drained by

the well.

One of the questions that will be hopefully
sngwered by a test well will be how much "leakage'
will oceur scross theae splinter faults and how
wuch communication exists between the seemingly
uncorrelated sand members, The other main ob-
factives of the teat well are to detevmine agquifer
parameters (permeeabilitvy, porceicy, emperature,

te
rressure, etc.}, water properties (saiinity,
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viscosity, gas fo solution, etc,) and pro~
duction history (flew ratee, production decline,
pressure decline, etc,)},

CONCLUSIONS

The Southeast Pecan Island appears favorable
as geopressured prospect from all technical view-
points--sand volume, pressure, poroaity and
permeabllity, A total sand volume of 1322 billion
cublc feet, an average pressure gradieunt of 0,81
pai/ft, an average porosity of 23% and an average
permeability of 98 nillidarcies were astimated.
The northwestern quarter of Section 16 (Townehip
178, Range 1E) geems to be a ressonable teat site.
The test well should encounter the top of the
geopreagured interval at 13700 feet and reach a
total depth of 17,700 feet., A total geopressured
sand thickness of 1400 feet is expected.
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