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• Scale of Hydraulic Fracturing Industry
and Emerging Issues

• Principles and Methods of Hydro-fracturing 
• Needed Approaches

– Site Data
– Optimization
– Monitoring 

• Case Examples 

Outline of Overview



Additional Sources of Information 
on Hydraulic Fracturing

• Pinnacle Technology -
http://www.pinntech.com/index.html

• Schlumberger -
http://www.slb.com/content/services/stimul
ation/fracturing/index.asp? 



Oak Ridge Waste Disposal 
Application





Uses of Hydraulic Fractures
• Increase the flow rate of oil and/or gas from low 

permeability reservoirs, 
• Increase the flow rate of oil and/or gas from wells that 

have been damaged, 
• Connect the natural fractures and/or cleats in a formation 

to the wellbore, 
• Decrease the pressure drop around the well to minimize 

sand production, 
• Decrease the pressure drop around the well to minimize 

problems with asphaltine and/or paraffin deposition, 
• Increase the area of drainage or the amount of formation 

in contact with the wellbore, and 
• Connect the full vertical extent of a reservoir to a slanted 

or horizontal well. 



• Groundwater impacts of hydraulic fracturing
– Hydraulic fracturing has often been not controlled 

by the operators such that fractures breakout of 
units and contaminate groundwater

– Such a threat to groundwater has become a major 
concern to agricultural areas of the US that use 
groundwater for irrigation

– Major US congressional activity and legislation to 
address these issues

Emerging Issues in the US



In Well Configuration





Mechanical Principles













Needed Approaches

• Site Data
• Optimization
• Monitoring 



Fundamental Site Information 

By far, the most important parameters are:
• the In-situ stress profile;
• the permeability profile of the zone to be 

stimulated and the layers of rock above 
and below the target zone.



Information Required for Design Optimization

In order of importance, 
1. the in-situ stress profile, 
2. formation permeability,
3. fluid loss characteristics, 
4. total fluid volume pumped, 
5. propping agent type and amount,
6. pad volume, 
7. fracture fluid viscosity,
8. injection rate, and 
9. formation modulus. 

















Case Studies



Case Study: Elk Hills, CA



Case Study: Optimization




