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GOALS

. BETTER UNDERSTANDING OF OIL & GAS

INDUSTRY

. COMFORTABLE IN HELPING INDUSTRY

DEVELOP A VIABLE WORKFORCE



U.S. Energy Consumption by Energy Source, 2009

Total = 94 578 Quadrillion Btu Total = 7.744 Quadrillion Btu

~Solar 1%

= (Geothermal 5%
-Biomass waste 6%

Wind 8%
Biofuels 20%

Renewable

Energy 4
8% Wood 24%

Hydropower 35%

Note: Sum of components may not equal 100% due to ndependent rounding.
Source: U.S. Energy Information Admirsstration, Annual Enargy Rewew 2009, Table 1.3, Pnmary Energy Conzumption by
Energy Source, 1845.2000 (August 2010).



OlIl & Gas In Ohio

A Over time 275,774 wells have been drilled for
oll and gas in Ohio

A Today in Ohio, there are 64,378 wells in
production

A Across Ohio the drill bit has tested oil and gas
reservoirs at depths ranging from less than
100 feet to over 13,700 feet



Drilling and producing from organic-rich shales
represents a large paradigm shift for the oil and gas industry.

Conventional Unconventional ) :
system shale-gas Conventiona
system system

Reservoir
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From Kostelnick (2010),
modified from Schmoker and Oscarson (199

Organic-rich shale




Shale i Growing Impact
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S : Energy Inf A based on data from various pubkshed studies.
Updated: March 10, 2010



Shale T The Marcellus

A The Marcellus thins under Ohio. The
impact will be limited to the eastern

- 2 N <] [INTERVAL-THICKNESS MAP
counties. ’

OF THE "MARCELLUS"
IN OHIO
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Recommended bibliographic citation:
Erenpreiss, M.S., Wickstrom, L.H., Perry, .|, Riley, R.A., Martin, D.R,, and others,
2011, Interval-Thickness Map of the "Marcellus” in Ohio.




A Utica wi

Shale T The Utica

| have iImpact across Ohio
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Figure 7-8

Source Rock Maturation Status Based
on Combined CAI to Ro Regression
Equation (Hulver, 1997; Rowan, 2006)




Crude OIl and Natural Gas Prices Have Diverged -
IHS
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—Crude Oil, WTI (Left scale, US$/barrel)
—Natural Gas, Henry Hub (Right scale, US$/million Btu)



Hydraulic Fracturing

These wells will be stimulated using a process
known as hydraulic fracturingT A f r ac | ob o
80,000 wells have been fraced in Ohio dating
back to the mid 19500s.
According to Scott Kell, former deputy chief of the
Ohio Department of Natural Resources, over
80,000 wells have been fractured in Ohio without
a single instance of ground water contamination
attributed to the fracturing process. NOT ONE!
There have been over 1,000,000 wells fraced in
the US In the last 60 years. There have been

over 2,000,000 wells fraced worldwide.



Approximate base of potable groundwater

Black Hand Member (“Big Injun”) =

Berea Sandstone

Bedford Shale/
Ohio Shale/
Olentangy Shale

Marcellus Shaleg,

Onondaga Limestone
Oriskany Sandstone

Bass Islands/Salina Group

“Big Lime”

Lockport Dolomite

Depth

Utica Shale Well
(casing MdtlgmggeratM)

i
i
i
i
i
i
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“Clinton” sandstone [mrormr s

Queenston Shale/
Cincinnati group

Utica Shale

Trenton Limestone/
Black River Group

Beekmantown dolomite

Horizontalilen
up:-to-7,000

Rose Run sandstone st ot mms

Copper Ridge dolomite/
Conasauga Group

basal sandstone [

Precambrian

(feet below
e | Generalized Geology and Profile
- of a Utica Shale Well Prototype
i in East Central Ohio
%—2,000 [T A Ir}ltgl"beddeg slandst?ne.
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g o [ ) Sand and Gravel
;4’000 Sandstone
; . Shale
— 5,000
5_5’280 =1 mile Limestone
;5-000 . Dolomite
; . Precambrian
— 7,000
—*» | At these depths, the pressure from
2 the overlying rocks and fluids
—s00 | Make it physically impossible to

induce a fracture all the way up to
the groundwater layers.
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Traditional Vertical Well Spacing:
32 Separate Padsites Needed For 32 Wells,

Idealized Horizontal Well Spacing:
1 Padsite Yields Up To 32 Wells.



What Regul ator s

Al &m not aware of any pr
fracking process itself has affected water,

al though there are 1 nives
US EPA Administrator Lisa Jackson, May 24, 2011
AfiThere is no way that the fracking

ground water." Chief, Ohio Geologic Survey Larry Wickstrom

A fiThough hydraulic fracturing has been used for over 50 years in
Texas, our records do not indicate a single documented
contamination case associ at eidVicwor t h
Carrillo, Chairman, Texas Railroad Commission

AfATher e h awiestanoeewhere the Division of Oil and Gas
has verified that harm to groundwater has ever been found to be
the result of hydraulic fracturing. © Indiana Department of Natural
Resources

AfAThere is no indication that hydr a
damage t o gr oluMichiganw Bepartmentcof Environmental
Quality

R & Anea have farind no avamnle Aaf cantaminatinn Af ricahla watar wheaera



S.B. 165

It is very important that residents of Southeast Ohio know that two extremely
important events occurred in Ohio in 2010:

Governor Strickland signed Senate Bill 165 into law on March 31, 2010. S.B.
165 passed the Ohio House and Senate with bi-partisan support. S.B. 165
objectives were: (A). Address present day health, safety and social issues

related to oil and gas development, (B) Provide the state regulatory agency,

Dept. of Mineral Resource Management (DMRM) the necessary funding to

properly administer the regulatory program, (C) Ensure public faith and trust in
the regulatory program.

This forward looking piece of legislation addressed numerous, timely
iIssues. Namely, it doubled DMRM revenue and allowed the agency to double
the number of inspectors in the field. It also comprehensively addressed well

stimulation (frac process) and well construction regulations.



S.B.165 1. Funding

A Funding solution to adequately support the
Program

A Core i A solution based on proven regulatory
need

A Not tied to economic fortune of risk takers /
gross value

A Raise DMRM budget from $3.1 million to $7.1
million
AFunding Al ock boxedo t

order to protect health, safety and
environment

R Naraccars tA acctivra niithlic AfF adan iata




S.B. 165: Well Construction

A Rigorous new well construction standards
A Casing and cement operation notifications

A Specific cement isolation of over-pressurized
Zzones

A Material and substantial violation standards
A Defective construction requirements

AAiNo well owner shall
permit defective casing in a well to leak fluids
or gases, that causes damage to other
permeable strata, underground sources of
drinking water, or the surface of the land or
that threatens the public health and safety or
t he environmento




Ohio

Hydraulic Fracturing
State Review
January, 2011
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STRONGER - State Review

Process

A2010 i added specific guidelines for
Hydraulic Fracturing

A HF- specific reviews completed for
I Pennsylvania
I Ohio
I Oklahoma
I Louisiana
|
|
|

I Coloradoi1 2011
I Arkansas - Fall 2011
I North Carolinat1 Fall 20117 Full Review



Executive Summary

An in-depth review of the Ohio hydraulic
fracturing regulatory program has been
completed by a multi-stakeholder review team.
The review team has concluded that the Ohio
program is, overall, well-managed, professional
and meeting its program objectives. The review
team also made recommendations for
Improvements in the program.



Marquette Exploration, Porterfield gas unit
Photo courtesy of DMRM







