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INTRODUCTION

ÅShale gas, including the Marcellus Shale, holds tremendous 
potential for U.S. energy supply.

ÅEnvironmental considerations, especially those related to high 
volume hydraulic fracturing (HVHF), have generated spirited 
debate among all stakeholders.

ÅMany of the concerns raised  by the public seem to stem from 
a lack of technical awareness of how shale gas development 
occurs.
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SHALEGASHISTORY

ÅFirst Commercial Gas well ςFredonia, NY (1821)

ïtǊƻŘǳŎǘƛƻƴ ŦǊƻƳ ά5ǳƴƪƛǊƪ {ƘŀƭŜέ ŀǘ ŀ ŘŜǇǘƘ ƻŦ ƭŜǎǎ ǘƘŀƴ ол 
feet

ÅOhio Shale ςBig Sandy Field (1880)

ÅHydraulic fracturing used in the oil & gas industry (1950-60s)

ÅBarnett Shale ςFt. Worth Basin development (1982)

ÅHorizontal wells in Ohio shales (1980s)

ÅFirst use of HVHF in Barnett Shale (1986)

ÅFirst horizontal drilling in Barnett Shale (1992)

ÅHorizontal drilling technology applied in Appalachian Basin, 
Devonian and Marcellus Shales (2006)
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U.S. SHALEGASPLAYS
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HVHF ENVIRONMENTALISSUES

ÅGroundwater 
protection

ÅHVHF and fracturing 
fluid chemistry

ÅWater sourcing

ÅWater disposal and 
reuse
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HVHF OPERATIONS

ÅFracturing a horizontal well uses 3 to 5 million gallons 
of water

ïDelivered by truck or temporary pipeline

ïStored in tanks, or local or centralized impoundments

ÅFracturing job takes a few days 

ÅIn the Marcellus, 15% to 30% of the fracture fluid is 
recovered in the first few weeks (flowback)

ÅProduced water may continue long term.
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Hydraulic Fracturing Safeguards

ÅWell construction

ÅHVHF operations

ÅExtensive up-front 
modeling to design 
stimulation job

ÅMonitoring of fracture 
propagation during the 
stimulation job 

(economic incentives to 
remain in-zone)
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GROUNDWATERPROTECTION
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ÅHydraulic fracturing in the 
Marcellus occurs:

Å over a short duration

Å with considerable vertical 
separation (thousands of 
feet of confining strata) 
between the shale and 
shallow USDWs.

ÅFurther protection is 
provided by multiple casing 
strings and cement


