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EXTENDED ABSTRACT

The geopr essur ed-geothermal resour ce consists of gas-saturated brines contained in
sandstonereservoirsunder higher than normal confining pressure and temperature.
Such reservoirsare present in several sedimentary basinsworldwide and those in the
United Statesare shown in Figure 1. Thenorthern Gulf of Mexico isthe largest of such
basinsin the United Statesand isalso one of the best known due mainly to the intensive
exploration and production activitiesin thisarea. Thenorthern Gulf of Mexico geopres-
sured-geother mal resour ce has been estimated by Dorfman (1988) to contain appr oxi-
mately 250 TCF (trillion cubic ft) of recoverable natural gasand other researchers have
provided various estimatesranging from 150 to 5,000 TCF and up to 11,000 quads of
thermal energy in sandstone porefluidsto a depth of 22,500 ft. These estimatesare all
equivalent to many times mor e than the presently known conventional methanere-
sourcesin the United States. The geopr essur ed-geother mal resour ce contains chemical
energy in theform of methane dissolved in pressurized brine, thermal energy consisting
of high temperature brines (250°F) which could be used for secondary hydrocarbon re-
covery and/or electricity generation, and mechanical ener gy generated through high
brineflow rates (20,000+ barrels per day) which could be utilized to drive turbinesto
generate eectricity.

The U.S. Department of Energy conducted a geopressur ed-geothermal resear ch
program in the northern Gulf Coast to gather reliable geological engineering, environ-
mental and economic information about thisresourceto determineitsviability for devel-
opment from 1975to 1992. A comprehensive summary of the resear ch program ispro-
vided in John et al. (1998). Theresearch program involved industry, univer sities and
national laboratories. Thelocationsof all wells selected for testing are shown in Fig-
ure 2. Of these, four weredrilled and tested (Nos. 7, 8, 9, and 15 shown in Figure 2)
while all the other swere donated by the oil and gasindustry for testing. The Lafourche
Crossing well location was originally selected but the well was not drilled. Some of the
other wells (Nos. 10, 11, and 16 shown in Figure 2) wer e abandoned before testing dueto
well problems. Summary results of wells successfully tested are shown in Tablel. The
Gladys McCall well located in Cameron Parish, Louisiana wastested for the longest
period of time (4 yrs). Though eleven potential production zones wer e identified, only
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two zoneswereflow tested. Duringthetest period the well produced over 27 million
barrelsof brine and 676 million SCF (standard cubic ft) of gasfrom thebrine. Testing
of Pleasant Bayou #2 well in Brazoria County, Texas, was significant in that a direct use
application of the geopressur ed-geothermal resour ce was successfully demonstrated by
the generation of eectricity using a hybrid power electrical generation system which
utilized the geothermal energy of heat and gas from thewell fluids.

Plum et al. (1989) conducted an economic study of the geopr essur ed-geother mal
resour ce using characteristics of geopressured-geothermal brinesfound in the northern
Gulf of Mexico. A computer model calculated breakeven prices necessary to market
natural gasand electricity. The breakeven price was defined as the minimum per unit
pricefor the developer to recover all direct and indirect costsplusarate of return suffi-
cient to compensate depreciation, the time value of money, and risk of failure. For a
Gladys M cCall-type production well with a constant flow rate of 25,000 barrels per day
for 10 years, assuming all natural gasissold and only the thermal energy isused to pro-
duceelectricity, the breakeven prices calculated by Plum et al. (1989) were $7.70/M CF
(thousand cubic ft) and $0.23/kWh (kilowatt-hrs) (1990 dollars). Inflated to 2005 dol-
lars, the breakeven prices are $11.51/M CF and $0.34/kWh. (Thisinflation may not re-
flect actual cost increasesin the oil & gasindustry.) Major assumptionsare: 1) a Gulf
Coast oil or gaswell can betaken over beforeitsabandonment and converted into a geo-
pressur ed-geother mal production well, 2) drilling of a shallow injection well, 3) a devel-
opment and construction period of 18 months, and 4) a 15% discount rate. Using a dif-
ferent scenario of producing electricity from all energy resources (natural gas, heat, and
hydraulic) yielded a breakeven price of $0.147/kWh (1990 dollars); inflated to 2005 dol-
larsthe breakeven price becomes $0.22/kWh. The Pleasant Bayou, Texas, resource
characteristics gave similar breakeven prices. Plum et al. (1989) also modeled higher -
quality geopressur ed-geother mal resour ces, i.e., with higher temperaturesand gas con-
tent. Ascould be expected, substantially lower breakeven priceswere calculated.

Thetesting and development of a geopr essur ed-geothermal resour ce necessitates
high volume brine production (>20,000 barrels per day, per well) and the subsurface
disposal of brine after gas extraction. The potential environmental issues of relevance

Figure 1. Geopressured basinsof the United States (modified after Wallace, 1982).
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Figure2. Location of wellsselected for testing under the DOE geopr essur ed-geothermal resear ch pro-
gram (courtesy of U.S. Department of Energy’s Geothermal Program).

under thisscenario include potential land surface subsidence, fault activation and/or
reactivation, fresh-water aquifer contamination, and accidental brine spills. The geo-
pressur ed-geother mal resear ch program included monitoring programs designed to
evaluate each of these environmental issues which were established prior to, during and
after plugging and abandonment of thewell. Microseismic monitoring, benchmark sur-
veying, water sampling and analysis and monitoring of all surface activitieswer e con-
ducted. No noticeable or significant long-term detrimental environmental impactswere
observed resulting from the well testing.

The program identified geopressur ed-geothermal fairwaysin Louisiana and Texas,
determined that high brine flow rates (20,000-40,000 barrels per day) are possiblefor
long periods of time without significant reservoir pressure drawdown, found that gas/
brineratio ranged from 24-55 SCF/STB (standard cubic ft of gasper stock-tank barrel)
(Table 1) and found that used brine could be reinjected into sands below the freshwater
aquiferswithout contamination. Inhibitorscontrolled corrosion and scaling, and a hy-
brid power system generated electricity using both separ ated methane and geothermal
heat. In addition to generating electricity, there arealarge number of the other poten-
tial applications of thisresource as shown in Figure 3 and these other uses have not been
tested. Profitable commercial development of thisresource at that time was unfavor -
able. Theenergy picturetoday has changed and the gas and oil prices are considerably
higher. With predicted worldwide shortagesin a world dependent on fossil fuels, the
costsarevery likely toincrease resulting from increasing consumption and demand for
these resour ces. With the prevailing improved technology the development of the geo-
pressur ed-geother mal resource in combination with its numerous direct and relatively
environmentally safe useswill significantly lower the breakeven pricefor exploitation of
thisresource and could potentially be part of the answer to the country’senergy prob-
lem. Itistimefor industry to reconsider the commercial viability of thisunconventional
alternative energy resour ce.
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Figure 3. Potential applications of the geopr essur ed-geothermal resour ce (modified after Negus-deWys
and Dorfman, 1990).





