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Uncenventionabbevelopmentf of
GasffromsShaled-ermations:
Somelndustry Myths

AFracing is &0-yearold WellProven Technology.
AGas Migratiorfrom Faulty Wells is a rare phenomenon.
ATheuse of multiwell pads reduces surface impacts.

ANatural Gas is @lean Fossil Fuel.



Unconventionabbevelopments of
GasffromsShale:
Somelndustry Myths

A Fracing for gas development i$é&yearold
well-proven technology.



Why IssShales Gaseevelopment
GUNYrO2t68IS Y U A 2 Y

A Because it requireg technologies only recently combinedmake
gas production from shales technically and economically feasible.

A Directional drilling needed to access a thin layer of shale with long
laterals.

A High frac fluid volumesneeded to stimulate gas release from many
existing fractures.

A Slickwater needed to control the amount of power needed to pump
large volumes of frac fluids, at high pressures, quickly, over long
distances, through small diameter casing.

A Multi-well Pads needed to access as much of the gas inventory as
possible, under constraints of leasing and capital.




High Volume, Sickwater Fracingfrom
Long Laterals: Thhe_Goncept
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Summanyoot thedechnelogy:
HVSFLL IsFaRecent PreceRHas
NEMER BeaenstisedshhSouthcAfrica

Hydraulic Fracturing Technological Milestones -
Early 1900s | Natural gas extracted from shale wells. Vertical wells fracked with foam.
1983 First gas well drilled in Barnett Shale in Texas
1980-1990s | Cross-linked gel fracturing fluids developed and used in vertical wells
1991 First horizontal well drilled in Barnett Shale <€
1991 Orientation of induced fractures identified
1996 Slickwater fracturing fluids introduced <€
1996 Microseismic post-fracturing mapping developed
1908 Slickwater refracturing of originally gel-fracked wells
2002 Multi-stage slickwater fracturing of horizontal wells <€
2003 First hydraulic fracturing of Marcellus shale™
2005 Increased emphasis on improving the recovery factor
| 2007 | Use of multi-well pads and cluster drilling <€

From NYS SGEIS draft, pagg252009



On Rreparedness

The good, the bad and the decline curves

FINANCIAL TIMES
July 12, 201y Kate Mackenzie

Engelder said: |

"You realize that in Pennsylvania, the DEP as recently as Spring
2008 did not have a strategy for dealing with gas production

.dzi 2yS OlFlyQu KIS A0 020K (g1
hyS OFyQlG aleée O0KIFIG GKS Ay Rdzi i
and also say that it has to make mistakes to develop a standard
2LISNF GAY3I LINF OGAOSZT (2 &G3ISUIPK

practice. Iﬁaustry has to éxperimeni.' I'ndfjstry has to learn what
went wrong to get it right next time. The industry evolves that

way and writing reports is not going to replace the experience
of doing this.n

Iltalics mine.


http://blogs.ft.com/energy-source/author/katem/

Myth

A Fracing for gas development i$é&yearold
well-proven technology

Truth

A Unconventional development of gas using hig
volume,slickwaterfracingfrom long lateralss
NOT a 6§/earold wellproventechnology it
IS still being developed.



Uncenventionabbevelopmentf of
GasffromsShale:
Seomelndustry Myths

A Gas Migratiorfrom Faulty Wells is a rare
phenomenon.

10



Gaslis Suppesed tosRise
Inside ttherPsaduction £asing,
Not Qutside
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