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Shale Gas and
Hydraulic Fracturing




What Is Shale Gas and
Why Is It Important?

Utica Shale Gas Play

Geographic extent of potential source rock.

A Shale gas refers to natural gas that is arealus Shale oy meton
trapped within shale formations. Shale is a
fine-grained sedimentary rocks that can be
rich sources of petroleum and natural gas.
In northeast Ohio the predominate shale
formations are the Marcellus and Utica.

The Utica shale is the deeper of the two and
located several thousand feet below the
Marcellus Shale.

Utica Shale has a much higher carbonate e St ok
content than the Marcellus Shale and a -
lower clay mineral content producing a very
different response to Hydraulic fracturing
treatments.

Source: Ohio Department of Natural Resources

Potential Marcellus in Ohio . Potential Utica in Ohio




The Emergence of Shale Gas Production

Although once regarded as an infeasible option for natural gas
development, three factors have come together in recent years
to make shale gas production economically viable:

Modern Shale Gas Development in the United States: A Primer

Prepared for

U.S. Department of Energy Office of Fossil Energy
And National Energy Technology Laboratory

April 2009



Oil and Gas Drilling in Ohio

Ohio’s Utica Shale: Cumulative horizontal drilling permits issued through

AAs a result, a gold rush mentality has been s e of prits 03
developing in the Marcellus and Utica Shale
states.

40

30

K)pel’atOl’S have SOIICIted and executed a Utica Shale drilling permits issued in Ohic during 2011
multitude of oil and gas leases with
landowners.

0 miniztration uzing data from the Ohio Department of
Natural Resources. [14]

AResulting in increased horizontal drilling
permits.

Source: Ohio Department of Natural Resources



Accessing ODNR
Oil and Gas Well Information

The Ohio Division of Natural ol et et et -l Ot rd o e imgener

UTICAPOINT PLEASANT SHALE WELLS
Updated 12-18-2811 ffor weed of 12-11-2011)

Resources is the agency
responsible for receiving,
reviewing and granting oil and
gas well drilling permits.

Local governments have had
no authority in this review
process through zoning since
2004.

Permit information can be
accessed by logging onto

Lohiodrr comiolshaledabid Y3174 Defoul aspy.



http://www.ohiodnr.com/oil/database/tabid/17730/Default.aspx
http://www.ohiodnr.com/oil/database/tabid/17730/Default.aspx
http://www.ohiodnr.com/oil/database/tabid/17730/Default.aspx

Horizontal Drilling Combined with Hydraulic

Fracturing

A Shale deposits are typically thin
layers of rock that cover a wide area.
Horizontal drilling lets producers drill
through a much greater extent of gas
producing rock in such a formation.

A Horizontal wells can traverse 5,000
feet or more of a given shale deposit,
while a vertical well would simply go
through the deposit, tapping only a
small vertical layer of shale.

A When combined with hydraulic
fracturing to break apart the
relatively impermeable shale,
horizontal wells allow considerably
greater gas production than vertical
wells, more than enough to make up
for their greater expense.

Hydraulic Fracturing
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What is Hydraulic Fracturing?

A Hydraulic fracturing is a WRATY : =
process used in nine out ' ocess.  eh [ eper g Ll
of 10 natural gas wells in — | -
the United States, where

|
Waier fab'e

millions of gallons of

fEi Sand kecps
Wa.ter, Sand and Hvdraullc Fra:turmg ﬂ:a-surtso;nn.,::‘
chemicals are pumped porau Naturalgas

underground to break : - e ot
apart the rock and m and chemical
release the gas.

A . ltis estimated that

hydraulic fracturing is = EL“,ET,E.?;PFfE:‘?',,, b
used for more than 50 flaw up tha well.

percent of the natural
gas wells currently
drilled each year in the

Marcellus Shale

United States. The snale is fractured

by e pressure nsice
the well.

Source: Pr@ublica
http://www.propublica.org/special/hydraufracturingnational



.eia.gov/todayinenergy/detail.cfm?id=2170




Preliminary Findings

A Preliminary report from the federal Department of
%l AOCU A AShal©ghproQuietiarCbringgboth
benefits and cost of economic development to a
community, often rapidly and in a region that it is
unfamiliar with oil and gas operations. Short and long
term community impact range from traffic, noise, land
use, disruption of wildlife and habitat, with little or no
allowance for planning or effective mechanisms to brir
companies, regulators, and citizens to deliberate abou
how best to deal with near term and cumulative
Ei PAAOOS8S

U.S. DEPARTMENT OF Secretary of Energy Advisory Board Natural Gas Subcommittee Shale Gas Production
Second Ninety Day Report
November 18, 2011



Steps Underway to
Address Environmental Concerns

AThe U.S. Environmental Protection Agency (EPA) is

developing a study to examine the relationship between
hydraulic fracturing and drinking water resources.

AThe scope of the proposed research includes study of the full life
cycle of frackingwater, from its acquisition to the mixing of
chemicals to the fracturing and po$tacturing stages, including
management offlowbackand produced water and the ultimate
treatment and/or disposal of the water recovered.

Aln early 2011, the EPA submitted its draft study plan on hydraulic

fracturing for review by the agency's Science Advisory Board (SAB)

Initial research results are expected by the end of 2012, and a final
report is expected in 2014.

http://www.eia.gov/todayinenergy/detail.cfm?id=2170



Mineral Leasing
Companies negotiate a private contract or lease that allows mineral development and
compensates the mineral owners. Lease terms vary and can contain stipulations or
mitigation measures pertinent to protect various resources. (Several weeks to years)

Permits
The operator must obtain a permit authorizing the drilling of a new well. Surveys, drifl-
ing plans, and other technical information are frequently required for a permit applica-
tion. The approved permit may require site specific environmental protection measures.
Other permits such as water withdrawal or injection permits may also be required.
(Several weeks to months)

Road and Pad Construction
Once permits are recejved, roads are constructed to access the wellsite. Well pads are
constructed to safely locate the drilling rig and associated equipment during the drilling
process. Pits may be excavated to contain drilling fluids. (Several days to weeks)

Drilling and Completion
A drilling rig drills the well and multiple layers of steel pipe (called casing) are put into
the hole and cemented in place to protect fresh water formations. (Weeks or months)

Hydraulic Fracturing
A specially designed fracturing fluid is pumped under high pressure into the shale for-
mation. The fluid consists primarily of water along with a proppant (usually sand) and
about 2% or less of chemical additives. This process creates fractures in rock deep
underground that are “propped” open by the sand, which allows the natural gas to flow
into the well. (Days)

Production
Once the well is placed on production, parts of the wellpad that are no longer needed
for future operations are reclaimed. The gas is brought up the well, treated to a useable
condition, and sent to market. (Interim Reclamation: days; Production: years)

Workovers
Gas prodtiction usually declines over the years. Operators may perform a workover
which is an operation to clean, repair and maintain the well for the purposes of increas-
ing or restoring production. Multiple workovers may be performed over the life of a well.
(Several days to weeks)

Plugging and Abandonment/Reclamation
Once a well reaches its economic limit, it is plugged and abandoned according to State
standards. The disturbed areas, including well pads and access roads, are reclaimed
back to the native vegetation and contours or to conditions requested by the surface
owner. (Reclamation Activity. Days; Full Restoration: Years)




Recommendations for Water Well

Sampling Before Oil and Gas Drilling




How to Research Your Water Well

A Log onto the Medina County Auditors website and log onto :

( )
A Type your name/or/address/or/parcel number and Zip Code in the appropriate
box and hit

/2 Medina County Auditor's Office - Windaws Internet Explorer x

File Edit View Favorites Tools Help

p o [ »
W |;5~ Medina County Auditor's Office v E) v deh v [k Page v i Tools v

Michael Kovack, Medina County Auditor
144 N. Broadway St, Medina, OH 44256
330-725-9754

All Searches | Contact Us | Enors| Calculators | Privacy | Pets |

Home| Propeity Sich| TaxMap | Transfers | ‘Where tax goes| Splits Assessments|
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2012 calendar r Property Information

About the Auditor (See: Search Tips & Search Limits _ Click here for Auditor's CDrom)
All Searches

By Owner
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Photo Gallery
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Seniors
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Videos

Weights/Measures

/2 Medina County Aud...


http://www.medinacountyauditor.org/

Step 2: Well Research

A Your Property Records

should appear on the
screen.

A Hit the tab.

File Edit View Favorites Tools Help

¢ & |G Auditors Office Tax Maps

= Medina County Auditor's Office Tax l\Iaps

A You will now see your
Parcel Map.
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Step 3: Well Research

A Click on the Water Wells icon.

File Edit View Favorites Tools Help

T ol |r§| Auditors Office Tax Maps

x Maps

tions to the Engineer's Office
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Step 4: Well Research

A You will access the ODNR Ground Water site that provides information on all wells
drilled after 1946.

I Included is information as to depth, aquifer type and related materials

ﬂ Geospatial Center Point Radius Search - Windows Internet Explorer

« A/
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Basic Leasing Guidelines




Additional Definitions




Common Leasing Definitions

PRIMARY TERMS SECONDARY TERMS

A The period of time the A Once a well has been drilled and
company has before a well is ﬁgATDgiécA)CE)ﬁolﬁg CE):‘EA

0

drilled and found to produce IN effect.for an indefinite period )
ET OPAUEIT ¢ NOAT &hE thiybe @@s@conﬂa%y E
often negotiable. terms of the lease. The term

A Drilling does not guarantee OBAUET ¢ NOAI OEOE

vague. As a landowner, consider

production. In most standard this term closely, Ask yourself,

leases, there is a clause that O(Tx 1TEOOI'A AlITD
: : willing to accept to keep the

keeps a lease in effectevenit | AAOA EI AZEERAOe

no well is found.



Additional Leasing Concerns

A As a landowner you will probably not want your lease to be sublet, or assigned without your
AT T OAT 68 "A OOOA OI OOAOA ET OEA 1 AAOGA Ot
all of the geological horizons may be transferred or assigned withesgorAT T OAT 08 06
i AU OAA OEA OAOIi h OOEA 1 AT AT xT A0 OEATIT 11

A During the process of exploring and developing oil and gas, roads may be built, water used
storage tanks located, etc. Agree to these locations in writing and mark their locations on
an aerial photo. The condition of haul roads and rigiftways is often a point of contention
between the landowner and company. Unless otherwise stated in the lease, the company
has great leeway as to the general condition of these roads. It may also be useful to
describe in writing the condition roads are to be maintained in, who will cover this expense,
and who makes this decision.

A If awell is capable of producing, a righitway pipeline may need to be installed on your
property for oil and gas transmission. What happens to these pipeline-ogiatays? Does
your lease clearly address all structures laid upon and erected on your property? Can the
transmission lines and/or tank batteries be assigned? Be sure to address these items in yol
lease.



Regulatory Oversight







