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REGIONAL ORGANIC-THICKNESS
MAP OF THE MARCELLUS SHALE

with additional organic-rich shale beds in the Hamilton Group
included for New York, Pennsylvania, and West Virginia
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EXPLANATION
A~ 1 data point (oil and gas well) Thickness in Feet
\\.v_\ 25 ft contour el 1079
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THE UTICA

{top of Trenton 1o top of Ulica; includes the Point Pleasant and Antes Shale.)
The extent of the Utica and the Foint Fleasant are also shown.
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South Newark Basin
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Source: USGS
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Unconventional Well Drilling Permits
184 permits in 2007

Permit Year

MARCELLUS CENTER @ 2007 (184 permits)
- Marcellus extent

/ J { ‘
ot L] /5 f
AL/ 4, 4 —]
f i Oncludes non-aconomic areas)
w4 s ,/:r ; : F Eased on Pannsy vania Departmant
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4 & /5 v/ ;
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FOR OUTREACH anD RESEARCH

J
www.marcellus.psu.edu
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Unconventional Wells
112 wells in 2007

MARCELLUS CENTER

MCOR

FOR OUTREACH AnD RESEARCH

Year Drilled

@ 2007 (112 wells)
[ | Marcellus extent

Oncludes mon-aconomic areas)
Baiad on Perrayhania Depactment
of Enviren mental Protection SPLO
Data Raports

www.marcellus.psu.edu
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Gas flows out

Water, sand and
chemical agents

Water table

S —

Shale
Hydraulic—
fracturing

Not to scale
Source: North Oxfordshire/Buckinghamshire Fracking Campaign Page
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ulti-Well Pad Drilling

Source: Statoil
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Consumptive Water Use

Water Chemical

Acquisition Mixing Injection Produced Water

Hydraulic fracturing often involves
the injection of more than a million
gallons of water, chemicals, and sand
at high pressure down the well. The
depth and length of the well varies
depending on the characterlstlcs of =

“the formatlon‘to crack, allowing
natural gas or oil to flow up the well.

= 5,000

Hydrocarbon-bearing
Formation

Well Flowback and | < Wastewater
orage
tanks Treatment and
€ Waste Disposal

WaterAcqu:sition Large voIUmes of water are
transported for the fracturing process.
Chemical Mixing - Equipment mixes water, chemicals,
and sand at the well site.
Well Injection - The hydraulic fracturing fluid is
d [:’ — _pumped mto the well at high |nject|on rates
— (calred ﬂuwbaekandmduwdwater}ﬁa!ored -
on-site in open pits or storage tanks.
Wastewater Treatment and Waste Disposal - The
wastewater is then transported for treatment and/or
disposal.

Source: Worcester Polytechnic Institute
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Functional Categories of Fracturing Chem

Acids Fluid loss Proppants
control

Biocides Foamers Pseude
polymers

Breakers Friction Resins
reducers

Clay stabilizers Gellants Sand
Corrosion inhibit.lron control Scale control

Crosslinkers Nonemulsifiers Solvents
Defoamers pH control Surfactants

Emulsifiers Polymers Viscosifiers

Sources: Powder River Basin Resource Council and Oil & Gas Accountabiity Project
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HOW NATURAL GAS DRILLING CONTAMINATES DRINKING WATER SOURCES

11. Toxic fracking fluid waste is dumped
in poorly d and ti
unlined pits and seeps into local
waterways and aquifers

10. Concentrated methane gas creates
flammable water and poisonous fumes

9. Residential wells pump water
unsafe for use from contaminated
aquifers into homes

TR

8. Toxic fracking fluids, benzene,
methane and other carcinogens pierce
and pollute local aquifers

7. High pressure creates more

fractures, releases methane gas and
forces toxic fracking fluid upwards

6. The majority of fracking fluid remains
in the ground and is not hiodegradable

1. A mixture of millions of gallons of
water, chemically treated sand and toxic
chemicals is injected under high pressure
into drilling well

2. Toxic fracking fluid spills from pipes,
open valves and transporting vehicles
and contaminates local waterways

3. Fracking fluid leaks though fissures
and contaminates aquifer

4. Fracking fluid is pumped 7000 ft or
more down and a similar distance
horizontally to release natural gas

Gas producing rock formation

Proppants like chemically treated
sand and ceramic keep fractures open

5. Fracking fluid injected at high

pressure creates fractures and releases
natural gas

DIAGRAM NOT TO SCALE

checksandbalancesproject.org




Toxic Contaminants

. Radium

2011

Toxic Contamination From Natural Gas Wells

Published

The New York Times collected data from more than 200 natural gas wells in Pennsylvania. Many of them are tapping into the Marcellus Shale, a vast
underground rock formation. But a method being used to stimulate wells, called hydraulic fracturing, produces wastewater containing corrosive salts and
radioactive and carcinogenic materials. In Pennsylvania, this wastewater has been sent through sewage treatment plants that cannot remove some of the
contaminants before the water is discharged into rivers and streams that provide drinking water. The Times was able to map 149 of the wells.
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Published: February 26, 2011

Toxic Contamination From Natural Gas Wells

The New York Times collected data from more than 200 natural gas wells in Pennsylvania. Many of them are tapping into the Marcellus Shale, a vast

underground rock formation. But a method being used to stimulate wells, called hydraulic fracturing, produces wastewater

containing corrosive salts and

radioactive and carcinogenic materials. In Pennsylvania, this wastewater has been sent through sewage treatment plants that cannot remove some of the
contaminants before the water is discharged into rivers and streams that provide drinking water. The Times was able to map 149 of the wells.
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Toxic Contaminants
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Toxic Contamination From Natural Gas Wells

The New York Times collected data from more than 200 natural gas wells in Pennsylvania. Many of them are tapping into the Marcellus Shale, a vast
underground rock formation. But a method being used to stimulate wells, called hydraulic fracturing, produces wastewater containing corrosive salts and
radioactive and carcinogenic materials. In Pennsylvania, this wastewater has been sent through sewage treatment plants that cannot remove some of the
contaminants before the water is discharged into rivers and streams that provide drinking water. The Times was able to map 149 of the wells.
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Toxic Contaminants
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Published: February 26, 2011

Toxic Contamination From Natural Gas Wells

The New York Times collected data from more than 200 natural gas wells in Pennsylvania. Many of them are tapping into the Marcellus Shale, a vast
underground rock formation. But a method being used to stimulate wells, called hydraulic fracturing, produces wastewater containing corrosive salts and
radioactive and carcinogenic materials. In Pennsylvania, this wastewater has been sent through sewage treatment plants that cannot remove some of the
contaminants before the water is discharged into rivers and streams that provide drinking water. The Times was able to map 149 of the wells.
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Local Control in Act 13

Act 13 strips local government of control
over ALL drilling operations, including
operatlons related to:

m Pipelines

m Compressor stations
m \Waste disposal

m Seismic Testing

m and many others
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«3215. Well location restrictions.

(a) General rule.--Wells may not be drilled within 200 feet, or, in the case
of an unconventional gas well, 500 feet measured horizontally from the vertical
wel “If consent is not obtained and the distance ’ COPV of the _D|at is mailed
as Il restriction would deprive the owner of the oil and 5) Without written consent

of tf gas rights of the right to produce or share in the bnal gas wells may not be
drill  oil or gas underlying the surface tract, the well e vertical well bore to any

exis operator shall be granted a variance from the bther water supply
extr distance restriction "P°",3Wéﬁﬂ?ﬁm " written consent of the

water purveyor. If consent is not obtained and the distance restriction would
deprive the owner of the oil and gas rights of the right to produce or share in the
oil or gas underlying the surface tract, the well operator shall be granted a
variance from the distance restriction upon submission of a plan identifying the
additional measures, facilities or practices as prescribed by the department to
be employed during well site construction, drilling and operations.

fppticom



AR himbaian ©

The Delaware Riverkeeper Network filed a lawsuit calling
Act 13 unconstitutional and seeking an injunction.

Joined by 7 municipalities over local control issues and a
physician over a gag order in the law.

Commonwealth Court overturned the section of the law on
local control and ruled that the injunction shall remain in
place through the appeal process.

The PA Supreme Court heard the appeal in Pittsburgh on

October 17" and is expected to rule within the next few
weeks.
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BGT'S Act 13 Campaign

Berks Gas Truth reached out to all 74
municipalities in Berks County asking them to pass

resolutions opposing Act 13 and supporting the
DRN lawsuit.

Eight municipalities passed resolutions!

Berks Gas Truth is currently participating in an
amicus brief filed by Earthjustice and NRDC.
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Forced pooling is legal in the Utica Shale, not in
the Marcellus Shale.

Drillers speak in terms of Units (~ 1 sq. mile)

If in a unit, 60% of the land is owned by
those who have signed leases, the owners
of the remaining 40% can’t say no to drilling.




e Ny
Thr~e hw';rf “ 3

| P2l
I
OFreewIIe] ]

b

B2ami e T e [ / i -, [l L h i

i .'|'- :I — it ‘; - [ -.V /i ": ¥ : & "“"rllfxl...-"ii d

42:235420; N 78°26'09.84" Wl clev 922 1t May 2007




Forced pooling is legal in the Utica Shale, not in
the Marcellus Shale.

Drillers speak in terms of Units (~ 1 sq. mile)

If in a unit, 60% of the land is owned by
those who have signed leases, the owners
of the remaining 40% can’t say no to drilling.




SUNSURFACE ADCK COPARELATION DWGRAN. 7 (3l
il ARGl FROGUCIRG RESIONS OF PEMNEYLarA. 1T

e I s
= [ o - o e i 2 o
s, 3

Pennsylvania’s old Oil and Gas
laws govern everything below the
Onondaga layer. Those laws
permit forced pooling.

Marcellus sits directly atop the
Onondaga layer, thus has been
spared forced pooling.
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Orphaned& Abandoned We I_Is .

Over 325,000 oil and gas wells were drilled statewide between 1859 and 2000,
according to the Independent Petroleum Association of America.

The DEP has information on 184,000 of them. Well hunters go out with digital
cameras and GPS devices to locate and record the wells.

fppticom



Funding to cap wells comes from:
Fees built into new oll and gas permits
Funds collected for regulatory violations
Taxpayer-funded Growing Greener grants

Prior to the gas boom, the DEP estimated
that it would take 160 years to cap all wells.




Decommissioned Wells

mCarnegie-Mellon study estimates cost of
capping a well at $100,000

m [ he deeper the well, the higher the cost.
mIn Dimock, PA, three wells causing well
water contamination were capped. The
average price per well was over $700,000.
m\Well bonding is set at $10,000 for deep
wells in Act 13.




Deep Well Injection

DISPOSAL OF HAZARDOUS WASTES BY DEEP-WELL INJECTION

. -

TECHNOLOGY =2 ¥ POTEMTIAL FAILURES

A well is drilled - i 1.5 | 1. Wastes spill or leak

in @ dry, porous - _ER N L at tha surlace.

layer, and wastes L E i 2. Corrasion of casing
are pumped in. - 2 T allows wastes 1o ascape.
Contamination of : B S, g F |3 Inadequale seal
groundwater is - = |

prevented by the

casing and seal L, - =

around the portion earthquakes or the

of the wall that introduction of fluids
penetrates allow wastes 1o escape
groundwaler. | ) into groundwater.

== a8
ndwater 5%
AL TR

A FIGURE 20-5 Deep-well injection. This technique is used for the disposal of large amounts of liguid wastes, The concept is that
tootic wastes may be drained into dry, porous strata betow ground, whena they may reside harmbessly “forever,” However, as the figure shows,
failures can occur and allow the liquid wastes to contaminate groundwater. (Adapted with permission from Environmantal Action, 1525 New
Hampshire Ave., N.W., Washington, D.C. 20036.)
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‘The Rules Don't Apply Here

.State Senator Chuck Mcllhinney (R-Bucks) in an op-ed the

day after the law was enacted

“As we worked to craft a compromise, protecting the environment and
preserving local zoning control were two of my primary concerns. The final
legislation accomplished these goals, earning the support of Pennsylvania
Association of Township Supervisors, other local government organizations and the
state’s Growing Greener Coalition. While not perfect, it is a balanced and thoughtful
approach to protecting our environment and regulating an industry that is here to
stay in Pennsylvania. It does not affect Bucks County’s townships, like
Nockamixon Township. It would only pertain to non-conventional wells.”

When he finally understood the law he helped pass, he vowed to “fix” the
law, not to better protect the environment nor restore local control, but to
exclude Bucks County. He did nothing, until...
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~ The USGS Speaks Again

At the end of June, the USGS made headlines
when it announced that there was a considerable
amount of shale gas in the South Newark Basin
that extends from the Hudson Valley, through New
Jersey, and into southern Pennsylvania.

o [ he specific formations said to contain gas are the
Lockatong and Stockton formations that run
through Bucks and Montgomery Counties, aka
Mcllhinney’s district.
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The Fake Moratorium

T
T

«The USGS announcement came out just as the state budget was
coming to a vote. It must be passed by June 30™".

A procedural bill called the Fiscal Code bill must be passed along with
the budget to lay out the rules and procedures for spending the money.
Because it has to pass, it's the perfect bill to load with pork.
-Mcllhinney added a South Newark Basin moratorium to the bill, a fake
moratorium that says that studies must be done before drilling can
commence. A real moratorium would put many more conditions and
demands in place.

-Once again, Mcllhinney went to the press. He said he made good on
his vow to protect Bucks from Act 13. Not true. Bucks and the rest of
his district is still subject to gas drilling operations — pipelines,
compressor stations, etc. — related to Marcellus & Utica drilling.
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For more information, visit www.gastruth.org!




