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The Transformation of Tight Shale Gas Reservoirs to  

Geothermal Energy Production 

• Geothermal Energy in conjunction with oil and 
gas development is: 
– Focused on Co-produced fluids or abandon wells 

– Petroleum production (gas, liquids and crude) from 
tight Shales and other low permeability formations 
has revolutionized the energy picture of the US, and 
the world oil market,,,,and largely overshadowed the 
potential of geothermal energy 

 
– 2011 “The Potential Gas Committee (PGC) today released the results of its latest biennial 

assessment of the nation’s natural gas resources, which indicates that the United States 
possesses a total resource base of 1,898 trillion cubic feet (Tcf) as of year-end 2010. This 
is the highest resource evaluation in the Committee’s 46-year history, exceeding the previous 
record-high assessment by 61 Tcf. Most of the increase arose from reevaluation of shale-gas 
plays in the Gulf Coast, Mid-Continent and Rocky Mountain areas.” 
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Even when we try 

to be 

conservative, 

estimates of 

available, 

marketable 

geothermal 

energy in Texas 

are still significant. 

Geothermal Resource Base 

Estimate for Texas

Exa Joules

(1 x 1018 Joules)

Barrels of Oil 

Equivalent Megawatt Hours

Value, at $0.07 per 

Kilowatt Hr.

Value after derating for 

10% extraction 

efficiency, 8% energy 

conversion efficiency 

and 90% availability

Co-Produced Fluids 220,000 37.8 x 1012 6.12E+13 $4,281,200,000,000,000 $30,824,640,000,000

Geo-pressured-Geothermal 

(low est) 46,000 7.91 x 1012 1.28E+13 $895,160,000,000,000 $6,445,152,000,000

Geo-Pressured-Geothermal 

(high est) 110,000 18.9 x 1012 3.06E+13 $2,140,600,000,000,000 $15,412,320,000,000

Distributed over a 30 year 

Producing Lifetime 1.02E+12 $71,353,333,333,333 $513,744,000,000
What 1,898 Trillion Cubic of 

Natural Gas Equates to 2,002 3.45091E+11 5.56E+14 $38,939,038,686,987 $1,297,967,956,233



4 

• 1.2 to 1.5 Million well  records 
in the State 

• 380,000 records with some 
electronically  accessible 
information 

• 17,200 wells (to date) with 
Bottom hole temperatures 
greater than 200 0F 
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Geothermal Energy Research Contribution to NGDS 

• Identification of areas promising for geothermal 

energy development 

 



Geothermal Energy Research Contribution to Resource 

Magnitude Estimate 

• West Texas, Example 

 

 

Q = Extractable Energy = ρVChcΔT 

 

ρ = Rock Density 

V = Reservoir Volume 

Chc = Heat Capacity 

ΔT = Delta T 0C 



Geothermal Energy Research Contribution to Resource 

Magnitude Estimate 

• Stored and Extractable Energy 

Calculations 

 



Geothermal Energy Research Contribution to Resource 

Magnitude Estimate 

• Conversion to Kilowatt Hours and Calculated Value at $0.07 Per 

KWhr. 

• Conservatively, this one area may produce $700 million to $1.5 

billion per year for 30 years. 

 



The Transformation of Tight Shale Gas Reservoirs to  

Geothermal Energy Production 

• In our efforts to estimate the magnitude of 

the resource, we may have neglected a 

viable area that is now being developed by 

the petroleum industry and specifically by 

the hydrofracturing process of developing 

tight gas formations.  

9 
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• Productive, low 

permeability 

formations are 

located in areas not 

generally 

considered 

promising for 

geothermal energy, 

with the exception of 

the Mancos, 

Piceance and Uinta 

Basins in Utah and 

Colorado. 
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12 Source: Texas RRC, 

2011 

In Texas, 

our focus 

has been on 

the Barnett, 

Haynesville 

and Eagle 

Ford Shales 
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Barnett Shale well pads, Johnson Co, TX 

Well pads may be located as densely as 4 per square mile 
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Horizontal wells 

in Barnett Shale Play, 

Johnson County, TX 

April 2010 

 

156 horizontal wells  

in this view. 

1 mile 
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• Source 

Courtesy 

of 

DrillingInfo 

• Example 

of Barnett 

Shale 

density of 

laterals 

(Dallas-

Tarrant 

county line 

–DFW 

airport)  
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Wellheads for 2  

previously drilled wells, not frac’d yet 

Multiple wells from a single 

surface pad 
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Carrizo location – UT Arlington 

 

Barnett drilling location   

University of Texas at 

Arlington 
From XTO annual report 
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1 mile 
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Fracture orientation is controlled by in-situ stress field and 

formation fractures, joints and layering.   



Courtesy of 

STATOIL 2010 

Producing from the Eagle Ford 
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Gas production from the Haynesville/Bossier is from 

depths where formation temperatures are well above 

250 0F 
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There is a serious problem, however, with 

production from the fractured shale reservoirs.   
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Source: Range Resources in “G. MacFarland, Oil 

& Gas Evaluation Report. March 17, 2010 
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The Transformation of Tight Shale Gas Reservoirs to  

Geothermal Energy Production 

• So, how do we assess the significance of 

this potential geothermal resource? 

– Early work in extracting oil from oil shales in 

the 1970s and 1980s provided good 

information on heat-rock interactions. 

– Reverse this process, and heat extraction can 

be calculated. 
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Patent Filed Feb 17th 

1988, held by Shell 

Oil Company. 
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The Transformation of Tight Shale Gas Reservoirs to  

Geothermal Energy Production 



The Transformation of Tight Shale Gas Reservoirs to  

Geothermal Energy Production 

• The Haynesville has a basin area of 9,000 

square miles 

• Average depth is between 10,500 and 13,500  

• Average thickness is 250 feet, feet 

• With bottom hole temperatures above 250 0F 

• The potentially extractable thermal energy 

in this formation alone is 0.33 quadrillion 

BTUs, or approximately 1/3 of the annual 

world energy consumption. 
32 
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With forethought and 

planning, existing gas 

production wells can 

transition to 

geothermal energy 

production wells, 

saving an initial 

investment of $5 

million to $9 million 

dollars, and providing 

a sustainable energy 

resource for at least 

30 years into the 

future. 
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Thank you 

Bruce L. Cutright 


