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Topics

> U.S. Energy Supply

> Hydraulic Fracturing 
─ Brief History

> Fracturing and Water
> Water Required
> Fluids Injected
> Fluid Flow Back
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U.S. Primary Energy Consumption by Source and Sector, 
2008 (quadrillion Btu)
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U.S. Oil Production
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U.S. Oil, Gas and 
Coal Resources
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U.S. Oil Shale
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Hydraulic Fracturing

Fresh Water Aquifer
Fresh Water Aquifer

Fresh Water Aquifer

Gas Zone

Hydraulic Fracturing Fluid In Flow Back Fluid Out

Surface

Fresh Water 

Geologic Formations

Surface Casing and Cement to Surface
Protects all Fresh Water Aquifers

Brackish Water

Production Casing Cemented Across All Formations
Required to Control Flow of Fluids in Wellbore Region

Hydraulic Fracture
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First Treatment
1947

Hugoton

400,000
Treatments

800,000 
Treatments 

+ 1,000,000
Wells Hydraulically 

Fracture Treated

Hydraulic Fracturing Timeline

SPE Papers 801, 22392, 36166, IOGCC, Halliburton

MHF’s
Treatments
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Kerosene & 
Diesel 

First Fluids

Napalm for 
Gelling

Post- WWII

Fatty Acids
and 

Caustic

Movement 
Toward 

“Green” Fluids

Hydraulic Fracturing Fluids
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Technology Development

Modeling Technology 

Simple Models          2D Fracture Models           Psuedo 3D             Full 3D Models

Technology Focus

Trial and Error          Equipment         Theory        Computerization        Optimization

SPE 38826 Wolhart et.al.

Fracture Diagnostics 

Tiltmeters Microseismic Inclinometers
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Mounds Hydraulic 
Fracturing Research 

Experiment

• Multiple Wells

• Tilt meters

• Inclinometers

• Coring of Created 
Fractures

• Modeling

• Microseismic

• Full Geologic 
Characterization

• Multiple Fracture 
Treatments

• Seismic

• Colored Proppants

•Tracers
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Atoka Shale Stage OB
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Atoka Shale Stage OC
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Atoka Shale Stage 1
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Atoka Shale Stage 2
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Atoka Shale Stage 3
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Atoka Shale Stage 4
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Atoka Shale Stage 5
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Atoka Shale Stage 6
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Atoka Shale Stage 7
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Atoka Shale Stage 8
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Atoka Shale Stage 9
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Atoka Shale Stage 10
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Atoka Shale Stage 11
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Atoka Shale Stage 12
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Atoka Shale Stage 13
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Atoka Shale Stage 14
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Atoka Shale Stage 15
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Atoka Shale Stage 16
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