
Surface casing 
is inserted into 
the wellbore to 
isolate and 
prevent contami-
nation of fresh 
water aquifers

The distance from the vertical 
section to the horizontal section 
of the well bore can be nearly 
one-fourth mile

Kickoff point —
Where the curved 
section of the 
wellbore begins, 
approximately 
500 feet above 
the shale and the 
planned horizon-
tal section

Well is turned
to a horizontal
orientation

Well site
After the well is drilled, the drill 
rig is removed and a temporary 
well head is installed to begin 
the fracking process.
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Note: Drawing 
is not to scale. 

Wells can 
reach 5,000 
to 8,000 
feet deep

While the water aquifer is just a 
couple of hundred feet underground, 
the shale formation is more than a 
mile below the surface. 

Wellbore

Water tanks for 
fracking process

Tanker trucks haul water to the 
site for hydraulic fracturing work

Lined containment pond 
collects debris during 
drilling and fracking
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The Marcellus Shale is a black, low-density, organic-rich shale that 
occurs deep beneath the surface of much of Ohio, West Virginia, 
Pennsylvania and New York. Throughout most of its extent, the 
Marcellus is nearly a mile or more below the surface. 

Technology extracts trapped gas
Hydraulic fracturing or “hydrofracking,” is a relatively new technolo-
gy that is used in wells drilled into the Marcellus Shale to maxi-
mize the extraction of natural gas trapped in the rock.

Drilling the well
Wells drilled to reach gas reservoirs in shale may be vertical only 
or combine vertical and horizontal sections. Vertical wells may ex-
tend 5,000 feet to 8,000 feet underground, and horizontal well 
sections may extend up to two miles.

General casing design
More than 3 million pounds of steel and concrete casing — 
thickest near the water table — isolate the wellbore, protecting 
the water aquifer throughout the hydraulic fracturing process.

Perforating the well
A “perforating gun” is lowered by wire line into the casing to 
the targeted section of the well. An electrical current is used to 
set off a charge that shoots small holes through the casing and 
concrete and out a short distance into the shale formation. 
Then the hydraulic fracturing process is started.

Hydraulic fracturing
In this process, fluids made up of water and chemical additives 
are pumped into the shale to produce a pressure that is high 
enough to fracture the surrounding rock. The result is a highly 
fractured reservoir.

After the fractures are created, a propping agent is pumped into 
the fractures to keep them from closing when the pumping pres-
sure is released. This improves the flow of gas to the well. After 
fracturing is completed, the internal pressure of the shale causes 
the injected fracturing fluid to rise through the wellbore to the 
surface, where it may be stored  prior to disposal or recycling.

HYDRAULIC
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