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Depth of Marcellus Shale Base

] 2000 - 3000 ft

3000 - 4000 ft

4000 - 5000 ft
T 5000 - 6000 ft
I 6000 - 7000 ft
B 7000 - 8000 ft
B 8000 - 9000 ft

B > 9000 ft

— — — Wet/Dry Gas Boundary
Marcellus Shale Extent

(includes non-economic areas)

Marcellus location modified from USGS Marcellus Shale
Assessment Unit. Onondaga depth modified from
Wrightstone, 2009.
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Year Drilled
@ 2012 (337 through 3118)

4 @ 2011 (1920 wells)

@ 2010 (1395 wells)
@ 2009 (685 wells)
@ 2008 (229 wells)
@ 2007 (60 wells)

| Marcellus extent

Oncludes mon-aconomic areas)
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24" conductor casing (brown) is installed

up to 50 feet deep and cemented (grey) to

the surface.

207 casing is installed through the 24~
casing and continuing up to 500 feet
deep. This casing is cemented to surface
to isolate and protect near-surface
groundwater.

13 3/g" casing is installed through the 20™
casing and continuing up to 1000 feet
deep. This casing is also cemented to the
surface to protect the groundwater
aquifer from the gas well.

5 1/3" casing continues down and is
turned laterally into the Marcellus
formation at a depth of 5000 to 9000+
feet below the surface.

Fresh groundwater
zone up to 1000
feet deep
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Vertical portion of well

Kick off point for the
bend from vertical to
horizontal drilling.

Horizontal, “lateral” portion of well
extends from 3,000 to over 10,000
feet within Marcellus formation.
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Faulty well construction

I Allow methane or other
hydrocarbons to migrate
upwards into an aquifer

Possible fracturing fluid
migration pathway

Surface spills seep into
aquifer
I Well blowouts

I Tear in flowback storage
impoundment liner

I Leaking valve in tanks
I Spill of fracturing fluids
I Fuel spills
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