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AN INVESTIGATION OF POTENTIAL GEOTHERMAL ENERGY
SOURCES IN SOUTHER: MISSISSIPPI

INTRODUCTION

In the fall of 1973 when the OPEC Mations imposed a boycdtt on the
'eXportation of o1l to the Unitéd Sta;cves, there was a focdsing of att ent1on
in this country to ﬁ'ndi‘ng and developing a1terhate energy sources. Just
prior to tms boycott the mssxssmm Goo'logxca] Survey 1mt1ated a
comprenenswe 1nvest1gat10n of the 'hgm te deposx ts in sts1551pp1 viith th=
view of stimulating. interest in the pri vate_sec;or for the deveTopmem. of
this-energy_ source. The investigation was completed in 1976 and the reéu]ts_ .
qf the findings were pu.blished by the Survey. | |

Foﬂom’ng the initiation 6f. the Hgm’te projeét a decision was
reached to mvostmate tha potential gecsthermal energy ‘sources within the-
state. At that time Dr. Paul H. Jones sas director of the Gulf Coest
Hydroscience Center, United State§ Geological Survey (U.S.G.S.) located at
Bay St. Louis, Mississippi. As Dr. Jon2s and his staff were engag_ed in a
" geotemperature study along the Gu]f Coast of Texas, members o7 the Staff of
the Mississippi Geologica] Survey constited with this giroup, in order to
determine the best approach to a geothermal investigation. Ie took their
recommendations to conduct a geotemperature study. In order to fully explore
the geotemperéture regime, it was decic2d that additional qunding from outside.
the agency viould be needed; consequently a research proposal was submitted to
thé Hational Science Foundation on Novezbar 29, 1973. The amoun_t requ‘ested in

the grant proposal was $46,991 and the curation of the sfudy was to be two years.




Our proposal was reviewaed and on October 10, 1974, support for our grant
was denied. 1In August 1975, the director of the Survey made inquiries to
the U.S.G.S. as to the possibility of receiving funding to assist the Survey .
~in conducting a geotherma} study. The comments from the U.S.G.S. were
favorable; consequently a research proposal was submtted to the En°rgy

" Research and Development Administration (E.R. D A. ) on Dece.uber 17, 1975.
During the time it took for E.R.D.A. to review and consider our proposal

the cost of salaries and services.had increased and E.R.D.A. advised us to
restructure our proposal. This was done and on June 18, 1976, a re'vised
research proposal wvas submitt.ed to E.R.D.A. The amount requested vas
$37,737 with the 'aurati.on of the stud_y to be 12 months. This proposal was
accepted't.)y ‘E.R.D-A. and a contract wa»s signed on .February 24, 1977, by
E.R.D.A. and thé :‘-h'ssissippi Geological Survey. A s’hgm_ modification to -
the ccmtract was made xhereby the starting date of the pemod of performance
| was changed from February 1, 1977, to April 1, 1977. On !-1arch 17, 1978, a
. ‘ three—mdnth- extension to the contract with no additior'x'a'f funding was -
requested of and granted by the Department of Energy. The exfension was
requested dQe to the nead to add five additional countiés to the project
area. On.June 15, 1978 a two-month extension to the contract with no |
additional funding was requested of and granted by the Deparim=nt of Enargy.
The extension was requésted because of the inability of the computer

personna] of the Mississippi Research and Development Center to deliver to

th

(Y

Survey their portion of the project in sufficient time to complete
.'the final reporf by June 30, 1978. o o

On August 22, 1978, an additioral two-renth extension to th2 contract
was requested of and granted by DOE. The reason this extension was requested

was because the computer personnel at the Mississippi Research and Developmant
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tenter could not adapt their computers to give us the necessary information
to complete the project and arrangements had to be made to have tha work
done elsewnere. | '
| OBJECTIVE AND ORGANIZATION

The objectfve of this stﬁdy uas to assess tbe geotemperature regime in -
the subsurface of the south—centrai and southern portion of the state of
M1551ss1pp1 (F1gure 1). -The area includes the Mississippi Salt Basin, the
Jackson Dome, and related minor structural features within the state. (Figure 2).

In order to accomplish the objective, it wa§ necessary to accﬁ&uIate
sufficient data to ﬁoﬁstrubt isothermal maps on six temperatures. The six
isotherms are 1589 F. (70° C.), 212° F. (100° €.}, 248° F. (120° C.}, 3020 F.
" (150° C.), 356° F. (180° C.), and 401° F. (205° C.). |
The project was divided into three-éssignments, twa to be accoﬁp]ishéd ’
through the‘efforts'of the personnel of the Mississippi Geo]ogic$] Survey
_and the third by the cbmputer'personnel of the Hisgissippi Reséarch.and
Development Center. The three assignments were (1) Data acquisition,
“(2) Data Storage, Retrieval and Interpretation, and (3) Geothermal Mapping
and Conclusions. | |

DATA ACQUISITION '

Déta was acqufred for the area shoun in Figure 1. This area was
selected for study becau5° it was dec1oed that if any geothermal source
4esttm€ within the state it would be 1n thxs province. There are several
geopressured gas reservovrsr1n this section of the state with their attendant
hignh temperatures. Another reason this area was‘chosen vvas the availability
~ of numerous electrical logs on dry oil tests as well as field wells from
which bottom hole temperatures could be obtained. .

Criteria for determining which logs were to be used are as follows:
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(a) Loys on w2lls with bottom ho]e-temperatures that were
150° F. or warmer.
(b) Logé with multiple runs.
{c) Logs that vwould give an areal spacing o% one'eveﬁy two and
a_ha]f to three miles where possible.

Base maps Showing a]]'dri]]vholes in the study areé wéré.pﬁfchésed
from Tobin Research,'San Antonio, Texas. These maps were constructed on
a scale of 1 inch equal 4000 feet and also show sections, townships and _
ranges, and county seat towns. The maps were ﬁecessany in order to de;ermine
the selection of the logs to be used. | | ‘

Apprdximaie]y 5,000,]o§s,yeré examined in 46 Couhties, with 2,033
actual]y-be{ng used-in the projegt. The first step in acqﬁirihg the'dafa
was to list pertinent information from the Tog heading onto the masterAsheet‘
shown in Figure 3. The procedﬁre wés 1o copy the townshiﬁ, range, and section
.in the firsﬁ column, the log code number in the second column, the operator,
fee rame, and well number in the third space, and the total depth of the
vell, aé indicated on the log in the fourth column. The purpose of the )
master sheat was to provide a reference in the event mistakés viere made on
the data collection shzet shown in.FigureQA-

Upon comp]étion of listing the information of the selected wells in
one particular county, step two was initiated. |

In order fo Tully utilize the capebilities of the computer, it was =~
necessary to express the location of the selected logs in Tatitude and
longitude to.four decimal places. Tobin Research Inc., San Antonio, Texas,
offers a well coordinate service, which among other things gives the location
‘of wells in latitude and longtitude to four decimal places. Throughs courteéy

of Tobin, a reproduction of this service is shown in Figure 5. Th2 Survey
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purchased this information from Tobin and used it in the project.

The second step in data acquisition was the entering of information

on data collection sheet shown in Figure 4 . This was accomplished by

taking information from the well coordinate sheet and the electrical log

and putting it under the appropriate headings of the data coltection sheet-

There are eighty columns with fourteen main headings on this sheet.

A description of each main heading, reading from left to right, is given

below:

'(a) ST - This abbreviation is for state. The American Petroleum

(b)

(c)

(d)

(e)

(f)

Inétitute (A.P.1.) has assigaed a number te each of the fifty
States. The numbar 23 has b2en ass1gned fo hlssxsswppx.

co - CO stands for county and each county u1th1n the state has
been ass1gned a number.

API - A.P.1., as indicated zhove, stands.forAthé:American
Petro]eum Institute, but in this particular case it isrthe

heading for the numbars that have been given to each

~individual well that has beeq drilled. This assignment of )

numbers is supervised by the 0il and gas regulatory body within

the state.

Code - This is the heading ior the number that has -been giveh

to each individual electriczl log. Usually, private companies

that reproduce electrical lcgs assign this number.

RN - This abbreviation is fcr run and indicates whether or not

more than one entry was made in the drill hole with the‘iogging
tool in the course of drilling the test.
Depth - This heading indicatzs the depth in feet to which the

electrical log tool was run.

’
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(g) BHT - This abbreviation is for the term bottom hole temoerature
and the number inserted undar this heading is the nmasured‘
temperature expressed in degrees Fahrenheit at the dapth shown
in the column immediately to the left. |

,(h) MDAT - MDWT is an abbreviation for the two words mud weight.

The drilling fluid used in the course of drilling a test hole
is weighed and its‘weight is expressed in -pounds per gallon;
this information is shown on the heading of t}ue,e1éctrica1 tog. . °

(1) PSI - This column was not used in this project. 'Tﬁe ebbreviation
stands for pounds per square'inch; .

(3) ELEV - ELEV. is the abbreviation for elevation. It is in t-his

.A;-‘édlumh that the dérrick f]ocr.e1evatioﬁ of the test hole is
b]aced. This term is expressed in feeﬁ above mean sea level.

(k) LAT-LONG - This term is fhe'abbfeviatﬂn)fbr 1atitudeénd
Tongitude. The numbers placed in this column represent the
location of the test hole expressed in degrees of latitude and
1bn§itude.. . .

(1) REMARKS - Remarks is a self-explanatory term and.will not be
djscussed here. o -

(m) CHT - This abbreviation is for county}wfde tenn:eratére. A~
county w?de temperature is used as oné of thé'i‘hnits in inter--
polating the depths to tha various isptherms- ’fhis figure was
determined by averaging water temperatures from water w2lls
throughout the county.v |

(n) CUD - CHD is the abbreviaticn for county wide dépth. This figure
was ascertained by averaging the depths of the water w2lls from
which the temperatures were taken. The CHT and ClWDwere both
determined from information Turnished by the Water Resources

Division, U.S.G.S., Jacksor, Mississippi.
- 19 -
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Data Storage, Retrieval and Interpretation

Upon the completion of entering the 1nformatxon on the data collection
sheet, the key punch Qperators of the h]ss1ss1pp1 Research and Develppu,nt
Center computer section took the data collection sheets and input the
information from these sheets onto eighty (80) column tabu]at1ng cards.
After the computer section was unable to perform the interpretive portion
- of the project,AMr- Ray Wallace with th2 U.S.G.S. Gulf Coast Hydroscience
Center, Bay St. Louis, Mississippi vas contacted and permission to utilize
their computer program to complete the project was granted.

" Th

1Y)

computer program that was used in the 1nLerpreL1ve portion of the

project has been designated AP 235 and was developed by the U-S.G.S- Gulf

- Coast Hydfoscience Center in Bay St.jLouis, Mississippi- - It was designed

to calculate the sub-sea depth of occurrence of seven isothermal surfaces.

“This program has jncorporated the ability to determine the corfected or

- "equilibrium” temneratures plus the geotherma1 gradient of the wells used

in the study. The geothermal gradient is expressed in dogrees Fahrewn°1t

- per hundred feet of depth. The seven temperatures are 122 F. (50°¢C.)>

1580 F. (70° C.),212° F. (100° C.), 248° F. (120° €.), 302° F. (150° C.),

356° F. (180° C.), and 401° F. (205° c.). | e
Tl- equipment used in computation and well plotting was a Data 100

' Terminal tied into a 360/91 IBM computer and Calcomp plotter with a

thirty (30) inch drum. The AP.235 program converts latitude and 1ongtitu¢e_

Jocations into Universal Transverse Mercator Coordinates then outputs a

table of pertinent information and a set of punch cards. The punch cards

are fed into the Calcomp plotter which plots the location of the wells,

o Y




types the well cade numbzsr over the well spot and types the sub-sea
depth to the designated temperature-under .the '\~.reﬂ spot. In the event two
well spots fall too close to each other the plotter assigns a unigue number
to the well and prints a table showing this unique number with the well
'_ code number and sub—sea' depth to..its side. This is called a. table of ov-.ef
post points.
Geothermal Mapping

The output from the computer using the AP 235 program provided suffi;
cient data for the construction of s.ix subsurtace isothermal 'maps. The
isotherms are 2s follows: 1220 F. (50°cC), 158° F. (70° C.), 212° F. (109°
C.), 248% F. (120° c.), 302° F. (150° C.), 356% F. (180° C.).. There was |
insufficient data on the 401° F. (205° C.) isotherm to construct a map. as
_on'ly three wells in the project area wére deep enocugh to reach the afore-
mentioned isotherm. A map has been prepared showing .t‘ne 'loéation, naime,
total depth and corrected subsea depth to the 401° F. (205° C.) isofherr.-x-
In our origin%ﬂ proposal we did rot intend to inc-luc'e a map on the 122° F.
(500 C.) isotherm as the AP 235 prog‘rar;z had not been deveToped to a 'point>
where the Tower temperature could be calculated. : -

. The isothermal maps that are included with this #eport have been';

labeled as follows:

Map 1 1589 F. (70° C.) isotherm
Map 2 : | - 212° F. (100° C.) isotherm
Map 3 | 243° F. (120° C.) fsotherm
Map 4 ' 302° F. (150° C.) isotherm
Map 5 : 356_o F. (180° C.) isotharm

The location map of the 401° F. (205° C.) isotherm wells is labeled Mao 6.
The first three isothermal maps ware constructed using an approxirmate

scale of 1 to 250,000. Due to their size, they were divided into five

- 1% =
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sections as shown in Figure 6. The two remaining isotheimal naps, as well
" O "O iy B . -
as the -401% F. (205 C.) location rap, were constructed using an epproximate

scale of 1 to 500,000.
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Various contour intervals were used in interpreting th
intervqi'is designated on'eacb individual map.

The subsurface isothermz21 maps viere ¢ontoured manually. The U.S.G6.S.
Hydroscience Center in Bay St. Louis, Mississippi has the éapabi]ity to do
coimputer mapping but due to the amoﬁnt of time involved i;v_usiné their

facilities it was decided to do the work manﬁa]ly-

Conclusions

Results of this study have indicated tﬂat there are areas in south
and south central Mississippi that are favorable for further develcprent of
the geothermal resource withih the state. The assessment of the g20-
temperature regime is thé first step in the exploraticn process and serves
to isolate the more prospsctive areas.

Detailed reservoir studies in the more prospective areas such as
net sand thickness, poroéity and permeability should .follow this project.
Flimination of areas where there is bi] or gas production may be pacessary
due to ]ega]!considerations.

It may be that the most significant contribution to the deve]omnent.bf
geothermal energy iﬁ this portion of fhe'Gu]f Coastal P]airw.will be fn'the
low to intermadiate temparature rangs. This resource can help mest our

ever increasing nzed for ensrgy.
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