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Electric Power Production EquivalenceElectric Power Production Equivalence

Geothermal energy and geothermal plants are described Geothermal energy and geothermal plants are described 
in MW (megawatt) deliverability.in MW (megawatt) deliverability.

Size range 10 to 250 MW.  Size range 10 to 250 MW.  

One MW (8,760,000 kWh)One MW (8,760,000 kWh) of electricity will meet the of electricity will meet the 
needs of needs of approx. 1,000 householdsapprox. 1,000 households

(approximately 4,000 people). (approximately 4,000 people). 

1 bbl crude oil = 1,699 kWh electricity1 bbl crude oil = 1,699 kWh electricity
1 mcf gas = 303 kWh electricity1 mcf gas = 303 kWh electricity

A 250 MW generating plant requires 1,288,994 bbls of oil  A 250 MW generating plant requires 1,288,994 bbls of oil  
or 7,227,722 mcf of natural gas in one year.or 7,227,722 mcf of natural gas in one year.



Target Areas For Electrical Power Generation

Texas Anadarko 
Basin

Delaware and Val 
Verde Basins

Trans-Pecos 
Region

Geopressured 
Gulf Coast
(Successful 
Demonstration 
Project)

East Texas HDR & 
Geopressured Area

If we look at 
Texas, with 
the idea of a 
new energy 
resource, we 
have to ask 

where are the 
target areas 

for this 
resource….

say for 
electrical 

power 
generation?  
There are 

five.
Geothermal Future For Geothermal Future For 

Deep Gas WellsDeep Gas Wells



1976 USGS/AAPG North American 1976 USGS/AAPG North American 
Geothermal StudyGeothermal Study

Blue = 66Blue = 66oo –– 8181oo CC
Green = 82Green = 82oo 142142oo CC
Red = 143Red = 143oo C & upC & up

Geopressured Areas Geopressured Areas –– Wallace, 1982, Wallace, 1982, 
GSA MeetingGSA Meeting

Geopressured reservoir = sedimentary rock Geopressured reservoir = sedimentary rock 
under higher than normal confining under higher than normal confining 

pressure pressure 
(0.465 lb/in(0.465 lb/in22/ft)./ft).

Dark gray region = area where contoured Dark gray region = area where contoured 
isotherm is 150isotherm is 150ooC (302C (302ooF)F)



Permian Basin Permian Basin -- DeepDeep
University Lands Location Map Within Area Of StudyUniversity Lands Location Map Within Area Of Study

Oil And Gas Lease Sale No. 107Oil And Gas Lease Sale No. 107
April 20, 2005April 20, 2005

Yellow = LeasedYellow = Leased Blue = Leased (Horizontally Severed)      Blue = Leased (Horizontally Severed)      White = White = UnleasedUnleased Green = Nominated TractsGreen = Nominated Tracts



There are a several possible stratigraphic targets 
within the Delaware and Val Verde Basins.
Devonian        Porosity Range 2 to 25%

Avg. Porosity 6 to 8%
Fracture Permeability Range 1 to 2,840 md
Avg. Permeability 10.5 md

Fusselman      Porosity 3 to 11%
Avg. Porosity 4 to 5%
Fracture Permeability Range 2 to 26 md
Avg. Permeability 8.5 md

Ellenburger    Porosity 2 to 14%
Avg. Porosity 4%
Fracture Permeability Range 0.1 to 2,250 md
Avg. Permeability 75 md



The Delaware and Val Verde Basins 
represent the deepest and hottest sub-

basins of the entire Permian Basin.  

Wolfcamp Structure Map
Geological Data Services 2004

Woodford / Devonian 
Tectonic Map

West Texas Earth 
Resources Institute

Tectonics and structure must be 
integrated into subsurface maps to 

determine relation of structures 
and temperature data.

There are many wells to use in this 
analysis.



44,525 Wells From 0 to Basement. 33,481 Wells From 0 to 4,999 Feet.

2,242 Wells From 12,000 to Basement.8,802 Wells From 5,000 to 11,999 Feet.

GDS data GDS data 
with with 

Topographic Topographic 
Mapping Mapping 
Company Company 

grid.  grid.  
Petra Petra 

Software.Software.



Data Base In Pecos County



Average BHT within 
each 1,000 foot depth 

interval.



R2 = Coefficient of Determination   
R  = Correlation Coefficient

BHT Data Points:BHT Data Points:
Pecos = 2,559;  Reeves = 834;  Pecos = 2,559;  Reeves = 834;  
Terrell = 196;  Loving = 36Terrell = 196;  Loving = 36

Temperature gradient Temperature gradient 
appears to be appears to be 

lognormal.lognormal.

Data originally compiled Data originally compiled 
by West Texas Earth by West Texas Earth 
Resources Institute.Resources Institute.



Loving = 36 Reeves = 834

Pecos = 2,559 Terrell = 196





Pecos County @ 
20,000 – 21,000 ft

Pecos County @ 
21,000 – 22,000 ft

Pecos County @ 
22,000 – 23,000 ft

Pecos County @ 18,000 – 19,000 ft





Heat 
Flux

The The ““Texas Texas 
Renewable Renewable 

Energy Resource Energy Resource 
AssessmentAssessment”” map map 
by by VirtusVirtus saw a saw a 
hydrothermal hydrothermal 

potential for the potential for the 
TransTrans--Pecos, but Pecos, but 
did not include did not include 

these these 
temperatures temperatures 

within the realm within the realm 
of electricityof electricity

generation.  Maps generation.  Maps 
developed for the developed for the 

DOE show a DOE show a 
thermalthermal

gradient similargradient similar

Trans-Pecos Region

to the Gulf Coast, but with a heat flux in the to the Gulf Coast, but with a heat flux in the 
north part of the region at 80 north part of the region at 80 mmW/mW/m22 and up, and up, 
much higher than the 60much higher than the 60--70 70 mmW/mW/m22 found in found in 
the Gulf Coast.  The temperatures and heat the Gulf Coast.  The temperatures and heat 

flux do appear to support electric generation.  flux do appear to support electric generation.  
Texas Map adapted by R.J. Erdlac, Jr.Texas Map adapted by R.J. Erdlac, Jr.



Two straight lines are defined in the normalTwo straight lines are defined in the normal--normal plot and one logarithmic curve for the lognormal plot and one logarithmic curve for the log--
normal plot.  In the first plot, the shallow line gives normal plot.  In the first plot, the shallow line gives dT/dzdT/dz = 21.5= 21.5ooC/km with the deep line having C/km with the deep line having 

dT/dzdT/dz = 44.5= 44.5ooC/km, over twice the shallow value. The logC/km, over twice the shallow value. The log--normal curve gives a better statistical fit.normal curve gives a better statistical fit.

R2 = Coefficient of Determination
(T variability explained by depth)

R  = Correlation Coefficient
(predictive relation of num pairs)

UTPB/CEED O&G data

SMU data

Note proximity of 
Trans-Pecos wells and 

those in Delaware 
Basin, especially in 

Pecos County.



Resource AmountResource Amount –– Harder To Gage At Present TimeHarder To Gage At Present Time

(General Land Office of Texas 1979)(General Land Office of Texas 1979)

Gulf CoastGulf Coast



Gulf Coast Gulf Coast –– calculations based upon calculations based upon 
defined fairways and Pleasant Bayou #2defined fairways and Pleasant Bayou #2

Brazoria Matagorda Corpus Christi
Fairway extent (sq mi.) 908 353 632 1893
Fraction of fairway 
producible (%) 100 100 100 xxx
Production wells per 
fairway 48 54 72 174
Estimated rating on heat 
alone (1.1 MW/well) 52.8 59.4 79.2 191.4
Estimated rating on heat 
alone (1 MW/well) 48 54 72 174

Estimated rating on heat 
alone (0.9 MW/well) 43.2 48.6 64.8 156.6

FairwayParameter Total

These calculations do not include the rest of the Gulf Coast!These calculations do not include the rest of the Gulf Coast!

Based upon single pay zone.Based upon single pay zone.



Delaware Basin Delaware Basin –– calculations based calculations based 
upon defined fairways in Gulf Coast that are for upon defined fairways in Gulf Coast that are for 

sandstone reservoirs and not limestone or sandstone reservoirs and not limestone or 
dolostone reservoirs.dolostone reservoirs.

Brazoria - 48 
wells / 908 mi2

Matagorda - 54 
wells / 353 mi2

Corpus Christi - 72 
wells / 632 mi2

1.1 MW 322 MW 933 MW 695 MW
1.0 MW 293 MW 848 MW 632 MW

0.9 MW 264 MW 763 MW 568 MW

Fairway Model
Estimated 

Area

5,544 mi2

Estimated Well 
Rating From 

Heat Only

LowLow HighHigh
Values will Values will 

increase if well increase if well 
rating is higher Does not include Does not include 

multiple pay zones.
rating is higher multiple pay zones.



CONCLUSIONS CONCLUSIONS 
““The  future  of  the  Texas  oil  and  gas  industry  is  tied  The  future  of  the  Texas  oil  and  gas  industry  is  tied  toto

The  future  of  a  Texas  geothermal  industry.The  future  of  a  Texas  geothermal  industry.””

Companies have the opportunity to use existing and develop new Companies have the opportunity to use existing and develop new 
infrastructures towards geothermal development.infrastructures towards geothermal development.

This will require the same This will require the same entrepreneurial spirit that created the oil entrepreneurial spirit that created the oil 
and gas industry to rise and inaugurate a new energy evolution iand gas industry to rise and inaugurate a new energy evolution in n 
the Permian Basin.the Permian Basin.

This means creating an energy tThis means creating an energy triad riad ……. oil . oil ……. gas . gas ……. and geothermal . and geothermal 
combinedcombined..
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