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Research Funded By:

* DOE grant off $194,458 10 study deep Permian Basin
geothermal energy/ (part of anjanticipated S-y/ear
Congressional appropriation) ( jj

* State Ener gy Consarvation Ofifice grant of $40,000te help
siudy deep: Permian Basin geothermal energy and o
develop a siate-wide geothermal programi( ).



A Reality Check!
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ULS. Energy Usage — Up...and UP!
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World Oil Supply & Demand Are Close

World Oil Supply & Demand
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Geothermal Energy Industry Constraints

Only Three Variables Conitrol All Censtraints

CONSTRAINTSTO GEOTHERMAL DEVELOPMENT
Natural (Geological / Geographical)
Surface Subsurface Technical Human
Drilling (techniques-
L andforms/Geography/|Heat Resource horizontal, radial Economics (cost vs.
Geology Available patterns) profit; drilling costs)
Reservoir Heat Acquisition
Characteristics M ethodologies Perception
Water as Environmental
Transfer/Storage Concerns (toxic &
Agent nontoxic minerals) Transmission
| nformation/T echnology
Data acquisition Transfer
Politics (gov., people
[advocacy groups])
Ownership
Resource M anagement
Research




Constraining The Constraints

Miany: of these constraints donot exist In the
Texas oll and gas industry.
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Natural Variable

Surface — a non-issue; land very accessible.

Subsurface —
Heat resource — known from O& G data.
Reservoir characteristics—known from O& G data.
Water availability —known from O& G data; total
amount unknown as industry does not perforate
wellsfor the purpose of producing water.

Thisknowledge greatly reducesrisk for geother mal
development as well astotal cost.



Technical Variable

Drilling — involved with pioneering oil/gasdrilling
technigues; nothing new needed for geothermal.

Plinnate draimagepattern herzenval driliing
system pioeneered by CDX Gas LILC for coal-
Bed methane extractiion.
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Technical Variable

Heat acquisition — O& G industry knows how to move
water, but will need to learn to generate electricity
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echnical Variable

It Has Already Been Proven Once!
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Technical Variable

Environmental — O& G biggest problems have been
solved through chemical inhibitors; highly toxic

miner alization not of concern.
W= (0C)

Data — huge amounts of subsurface data
regar ding temperatur e, seismic, porosity, Toamiad |
¥ 4 7ug . R S
permeability, reservoir imaging, etc.are * [* i3 e
all important for heat extraction. -
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Human Variable

Perception — O& G industry must think of hot water as an
energy asset, not asa production liability; biggest hurdleto

over come.
VW astenwater sierage;
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Ol field water hauling.



Human Varianle

Transmission —a hugeinfrastructure for transmission
alr eady exists.
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It Is Time To Define Best Use Practice
For Energy ReEsources

Ol Gas, Coeal, Nuclear;, Blonass
Sterakl e/Arransporianlie Eneray Reselirces

Wind, Selar, Geothermal, Trdal, Hydroegectric
INen-Stoerakle/Noen-lFranspertanlie Ener gy Reseurces

O, Gas, Coal, Biomass
Soliidl Energy Used Eoerr Product Development



it s iime!

sasWas derived from Geother mal heat.
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