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WHAT IS THE MARCELLUS
SHALE?

A The Marcellus Shale, is a black shale of Middle Devonian
age that underlies much of Pennsylvania, New York, Ohio,
West Virginia and adjacent states.

A Within the past few years two technologies, hydrofracing
and horizontal drilling, have been tested in the Marcellus
resulting in some of the most productive wells in the
eastern United States.

A These developments triggered an explosion of drilling and
leasing activity in the areas above this rock unit.



WHY IS IT IMPORTANT?

A The potential of the Marcellus is significant.

I In 2008, TerryEngeldera Pennsylvania State University
professor of geosciences, callad estimate of 168illion
cubic feet conservative.

I In November 2008, based on drilling resuliagelder
Increased his estimate of the amount of natural gas in the
Marcellus to363 trillion cubic feet of recoverable resouyce
which would be enough to supphis consumption for at
least fourteenyears

I Marcellus Shale has a potential economic impact of $13.5
billion in Pennsylvania over the next decade.

I Gas locked in shale formations is expected to account for 50
percent of U.S. supply by 2035, up from the current 20
percent



WHY IS IT IMPORTANT?

A Today domestic gas production is increasing, and shale gas
accounts for 40 percent of the supply

A The Pennsylvania Department of Environmental Protection
plans to increase the number of drilling inspectors by more than
50 percent in the next fiscal year.

A Thanks to shale gas, 90 percent of electricity generation added
INn recent years has been for power plants using natural gas.

A Since gas can produce electricity with less than half the
greenhous@as emissions of coal, the environmental benefits
might enable the United States to play a pivotal role in the battle
against climate change.



WHY IS IT IMPORTANT?

A Tony Hayward, chief executive of British
petroleum giant BP, recently called new
techniques for shalgas drilling a "complete game
changer" that will likely transform North
America's energy outlook for the next 100 years.

A In an era of carbon pricing, shale gas will also be
In hot demand it emits half the greenhougms
emissions of coal when burned




WHATO0OS HAPPENI

A Rural property owners have agreed to
lease their land to companies that then
drill to extract natural gas for use as a
renewable energy source, helping
lessen America's dependence on foreign
oll.




WHOOS MOVI NG

A A typical acre in the Marcellus shale, which spans several northeastern
states including Pennsylvania and parts of New York, leases for
$8,000, up from $4,000 last year.

A The global law firm of Thompson & Knight LLP has assi<EeT
Corporation with the strategic acquisition of 58,000 net acres in the

Marcellus Shale from a group of private operators and landowners for
$280 million in cash and stock.

I The acquired acreage is located primarily in Cameron, Clearfield, Elk, and
Jefferson counties in Pennsylvania.

A In a drive to build its natural gas holdings, Consol Energy will
pi ck up Dominionobds Appal achi a

I The deal will give Consol control of several assets in the
Marcellus Shale region, tripling its holdings to 750,000 acres.

I This acquisition gives Consol a leading position in the growing
Marcellus Shale field



WHOOS MOVI NG

A The ConseDominion deal involves more than 9,000 wells
and 1.46 million acres of oil and gas properties with a little
more than 1 trillion cubic feet of proven natural gas
reserves.

A The wells are expected to produce more than 41 billion
cubic feet of gas this yearenough gas to cook 300
spaghetti dinners for every household in the United States.

A The gas industry's huge appetite for what is known as
"frack sand" has spurred a rebirth for the struggling
railroad, whose previous operator gave up just before the
gas boom



WHOOS MOVI NG

A Talisman Energy will begin transferring about 15 jobs from its
big flats headquarters Warrendale Pennsylvania in the next
couple of months.

I That location will become the company's new US Marcellus Shale
Headquarters

A However, once the New York Department of Environmental

Conservation approves natural gas drilling, jobs will return to
NY.

i A Talisman offici al stated: Afran
Pennsylvania that would've been here initially because we've lagged so far
behind i n getting this approval d

I Mark Scheuermanf Talisman Energy says the move to the Pittsburgh
area made sense, because of its central location to wells in the Marcellus
Shale



WHOOS MOVI NG

A Range Resources "core operating area," includes
southwestern Pennsylvania.

AReliance I ndustries, th
largest fuelmaking complex, is in talks with Atlas
Energy Inc. to invest in the U.S. natugas
produceros shale asset s
negotiations said.

I The talks between Reliance, controlled by Indian

billionaire MukeshAmbani and Moon Township,
Pennsylvanidased Atlas are in preliminary stages



WHOOS MOVI NG

A Recent entrants to U.S. shale prospects
l ncluded BP Plc of Lo
Mitsui & Co. of Tokyo and Consol Energy Inc.
of Canonsburg, Pennsylvania.

AExxon Mobil Cor p-largest h
company, agreed to its biggest acquisition in a
decade in December with the $28.4 billion
agreement to purchase shale pion€eD®
Energy Inc.



THE PREPRODUCTION
PROCESS

A Gas producers begin the process of exploring and producing
natural gas from the Marcellus Shale by obtaining gas and
mineral rights from property owners interested in leasing their

land for potential drilling activity
A fLandme® t hen meet with owners t
giving the gas producer the right to drill for natural gas from
their mineral estate
I Leases generally include pacre signing bonuses for an
specified number of years and an agreebyalty if the
well produces natural gas

I The leases also often allow for underground gathering lines
to transport the gas from wells to transmission pipelines



METHODS OF DRILLING

A Horizontal drilling allows
a well to penetrate a
maximum distance of
the gas-bearing rock.
Hydraulic fracturing is a
technique that fractures
the gas-bearing rock
unit to allow a more
efficient drainage of gas
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MORE SPECI FI CA

A To extract thgas, directional drilling is
done to depths of 7,006et to 10,000eet
underground to reach the formation

I Then water and an undisclosed mixture of
chemicals is pumped into the rock under high
pressure in a process knoas hydraulic
fracturing torelease the gas from the low
permeability shale




CASING THE WELL

A The casing process keeps the well open and
protects the earth

I Hard metal casing shores up the wellbore and
extends through both the vertical and horizontal
drilling phases

I Cement is then pumped down the well under
pressure and forced up the outside of the steel
casing until the well column is sealed



WATER TANKS

TheseCNX Gas water tanks hold up to 250 barrels of
water each after it has been separated from natural
methane gas at this Marcellus Shale well in
Rogersville, which taps roughly 8,000 feet down into
the ground and 2,700 feet laterally to draw from a
shale of natural gas.

This well recovers roughly 1.4 million cubic feet of
natural gas per day.




WATER TREATMENT
PROCESS

A The treatment process removes total
dissolved solids- salts, organic matter and
other materials. Treated water will be
returned to the drillers for rese, and the

remaining sludge will be dried and sent to
landfills

i Drilling operations in the Marcellus Shale
reserves can consume millions of gallons of
water



ROOM TO GROW

A As of 2008,only a few new hydro fractured wells
tapping the Marcellus reserves were actually Iin
operation, with at least one reported to be
producing more than 3 million cubic feet per day.

A Early results show that horizontal wells in this
formation are producing gas at a rate more than
double that of vertical wells, and at slightly lower
cost overall, the much higher initial cost of drilling



Department of Environmental Protection

Bureau of Oil and Gas Management

Wells Drilled
2008 Total Wells Drilled - 4,192
Non Marcellus Shale 3,997 Wells Drilled
Marcellus Shale - 195 Wells Drilled

As Reported by Operators As of 12/31/2008




Department of Environmental Protection

Bureau of Qil and Gas Management

Wells Drilled
2009 Total Wells Drilled - 2,543
Non Marcellus Shale 1,775 Wells Drilled
Marcellus Shale - 768 Wells Drilled

As Reported by Operators Updated 01/25/2010



Department of Environmental Protection

Bureau of Oil and Gas Management

Wells Drilled

2010 Total Wells Drilled - 195
Non Marcellus Shale - 106 Wells Drilled
Marcellus Shale -89 Wg!ls Drilled
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