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Historical Slogans

Used to rally support for the war effort

ARemember the Alamo!
ARemember the Maine!
ARemember Pearl Harbor!

Photo # 80-G-474789 Burning ships in Pearl Harbor drydocks, 7 December 1941
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Shale Gas Well Blowout Raises Specter of
New, Onshore BP

By David Wethe and Asjylyn Loder - Jun 7, 2010 12:46 PM ET (Bloomberg)

NA Pennsyl vani amlowautolast adek g a
helped drive prices to a 14-week high on concern that
tighter restrictions on offshore drilling following BP Plc&
Gulf of Mexico spill will spread onshore.

The incident on June 3 at the project operated by EOG
Resources Inc. shot natural gas and drilling fluids onto
the ground and 75 feet (23 meters) into the air, the state
Department of Environmental Protection said in a
statement on June 4. The well is in the Marcellus Shale
gas find in Clearfield County, about 122 miles northeast of
Pittsburgh. o

http://www.deepwaterhorizonrespon
se.com/go/site/2931/

Image: Bedrock Engineering PHC 36H
Incident Report Final 709 , 2010
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Well Lifecycle Synopsis

\

P|anning and wEXxploration geology/geophysics

wLand Leasing

wSite planning and permitting
wPad development
wlLogistics

wDrilling, casing, cementing
wWell stimulation & completion
wWater/fluid management
wPost drilling restoration

wPipelines and associated facilitie
wBrine and other waste handling
wGas production

wService andestimulation

uSite reclamation and
abandonment




Multiwell Pads vs. Single Well Pad

A Multiwell sites- one of
three key elements to
reduce costs.

A Flexible drilling site that
can accommodate multiple
wellheads.

A Centralized site operation ™
eliminates duplicative
ancillary activitessuchas - . . =
drilling rig mobilization/ = = 0 L
demobllization.




Vertical and Horizontal Drilling

A First horizontal well1929

A First horizontal shale wel:988
(Antrim Shale in Michigan)

A First NYS horizontal989(and
hundreds drilled since)

Ad ¢ 2RI & 2/3rds of 2hdzil
U.S. rig count Is newvertical,
and close tb0% of the rig
count is drilling horizontal
gStf adé2010¢ NRA S

A Makes multiwell pads possible National Energy Board (Canada), A Primer for

Understanding Canadian Shale Gas November 2009




Hydraulic Fracturing of Rocks

A First hydraulic fracturingt903(granite mining)
A First oil and gaffac; 1948

A First commercial oil and gas fra649

A Medina Sandstone (NYS, PA, OH, \186G0s

A First horizontal shalac; 1995(Barnett)

A Estimated35,000wells annually in USA

A Overl million wells, of the2.5 million drilled sincel 949
have been hydraulically fractured.

Ebert, 2008




Stimulating Shale Wells

A For shale, water is the hydraulic fluid for high
volume, hydraulic fracture stimulation (HVHF):
I Water sourcing

I Water consumption
I Used water (flowback) processing and disposal

—
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Processing

&Disposal

wSurface water Controlled by
WG roqn_dwater state water
wMunicipal systems management
wGray water agency or
wRecycledfrac water federal compact.

wlmpoundments Controlled by oll

wTanks and gas
regulatory

wDrilling and completion AT
transportation

depts and EPA.

Controlled by
wPOTW state water
wCentral facilities quality agency,
wMobile units health and
wReuse possibly oil and

wlnjection wells gas regulatory
agency.



wSurface water SRBC. DRBC
Wa'[el‘ ooGroqn_dwater NYS DEC

wMunicipal systems sGEIS | each
S u pply wGray water developing a

wRecycledracwater regulatory

approach to

I\ .
withdrawals
/

Recent Regulatory Actions

: wimpoundments
Handling | NYS DEC
. L SsGEIS
and OnS|te ooglpnelllnes q leti considering
USG wDrilling and completion operational
impacts; EPA
K Study
/ NYS DEC,
wPOTW PADEP i
I wCentral facilities requiring
PrO_CeSSIng units hnheadwor k
&DlSpOsaI wReuse analysis and
wlnjection wells minimum TDS at

discharge pipe

\
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Welcome to NY
State Environmental Quality Review Ac

A Government agency must review the
environmental impact of its actions.
I Issuance of a permit to drill (and frac) a natural

gas well is an action which requires review. -
A Disclose and address the impacts that can %
be reasonably anticipated. :, - m
A Avoid or minimize adverse environmental TR
Impacts to the maximum extent s e
practicable. G4 BAETR ka

A The purpose of a SEQRA review is not to
ban an activity, but to identify potential
adverse impacts and ways to mitigate
them.



Generic Environmental Impact Stateme

A Evaluates separate actions having common
Impacts:
I Individual EIS not needed If GEIS adequately addre
all potential impacts
I Still an individual permit after site and technical revi

I Supplemental EIS needed for if potentially significar
Impacts not addressed

A Oil and natural gas well drilling in NYS was
reviewed in a 1992 GEIS:

I 12-year effort; fourvolume, 937page document



1992 GEIS: Common Potential Impac

A Surface waters siltation and turbidity, spills

A Ground water- turbidity, methane release, spills
A Agriculturec land disturbance, topsoil, spills

A Historical sites; destruction, visual, noise

A Archeological sites destruction

A Significant habitats; disturbance, species loss, habitat
damage or loss

A Floodplainsc floodway, erosion, spills

A Freshwater wetlands; physical damage, flow interruption,
spills, access/overuse

A State lands; interference with designated use or damage
A Coastal zone interference with use, damage to resources
A Streamsc streambed/bank integrity, siltation, spills

A General habitat losg topsoil loss, erosion and
sedimentation, vegetation loss



GEIS: Common Mitigation Measures

A Site review using plat, drilling EAF, GIS,
i ns p € Ctl ons kA
I Environmental sensitivity of proposed location f‘ i
i Proximity to environmental and cultural features =+ =
I Sitespecific permit conditions
I Other Department permits

A Required casing and cementing practices
I Permitspecific review and approval

A Supplementary permit conditions for wells i n-
primary and principal aquifers
I Enhanced casing and cementing requirements
I Rapid fluid removal requirements



Potential Impacts not Addressed by GE

A Highvolume fluid management
I Water withdrawals and consumption
I Transportation of water to the site
I Additives
I Onsite facilities and handling
I Flowback and ultimate disposition

N

A Multiple wells at single site, longer duration
of Impacts

A Directed to complete a supplemental GEIS

I 800+ pages: 9 chapters, 26 appendiddsl refs cited by
DEC staff, 473 refs cited by NYSERDA consultants



SGEIS Process

A July23,2008 Governor Paterson calls for SGEIS
i daz2 N} (2/NR deBEAfSdeYS Keé RNJ dzf A O F NI O dz
unless an operator prepares its own projspecific SEIS

A October6, 2008 Draft Scope released for public comment
A Decemberl5, 2008 Comment period closed

I 188verbal statements at six scoping meetings statewide
I 3,770written comments

A February, 2002 Final Scope issued

A Septembei30, 2002 Draft SGEIS publishe8D0+ pages587
refs.)

A December3l, 2002 Comment period closed
I Four DEC hearings + three additional transcripts submitted
I >13,000written comments, including technical reports

A Categorize, consolidate and evaluate comments
I Additional research and daigathering underway

A Final SGEIS, including responsiveness summary
A SEQRA Findings, at le&6tdays after final SGEIS



Status of Hydraulic Fracturing in New Y«

Water use Permitting status

Horizontaldrilling, no GEI&onsistent APermitted under existing GEIS
HVHF AFirst horizontal well drilled in 1989
AHorizontal/directional wells average
10% of permits per year

Ab2 G Y2NI 02N dzYé

Conventional frac Up to 80,000 gallons/well | APermitted under existing GEIS findi
(90% of wells in NY; 552 of no significant impact

total permitsissued in A Disclosure to DEC of water

2009) source/disposaand frac chemicals
required with application to drill

High-volume frac Currentlydefined as A58 applicationpending completion of
(HVHF) > 80,000 gallons/well SGEIS

Activity described in dSGEI
2 ¢ 8 million gallons




2009 dSGEISDisclosures and

Mitigation (1)

Concern or
potential
impact

Water
withdrawals

Spills

Wastewater
disposal

2009 dSGEIS

Impactsof low-flow described; pasby flow methodology proposed

Recognizes enhanced risks relative to highume hydraulic fracturing
(i.e., larger volume of chemical additives, larger volume of flowbac
water. Describes NYS spill reporting requirements.

Enhanced mitigationSetbacks, secondary containmestormwater

LISNY A G O2 @S NI Irvied §f 3itelaydutand flaid Q& (
disposalplanprior to permit issuance

Reiterates existing proceduresd requirements for permitted
discharges

Enhanced mitigationReview and verification of fluid disposal plan
prior to permit issuance; wastewater tracking to be implemented




2009 dSGEISDisclosures and Mitigation (2

Concern or 2009 dSGEIS
potential impact

Ground water From surface activitiesSee spills.
contamination
including
natural gas in
water wells

» Fromreserve pits & centralized flowback impoundments
Enhanced mitigationConstruction and liner specifications/fluid
removal requirements for reserve pits; double liners/leak
detection/site-specific engineering review for centralized flowback
impoundments

From wellbore:Reiterates existing casirmagnd cementing practices,
including annular venting

Enhanced mitigationCement to surface required on production or
intermediate casing; cement bond log; pifeac certification of
wellbore construction

From hydraulic fracturing in target zonétot a reasonably
anticipated impact below 2,000 feet or with 1,000 feet of vertical
separation between target zone and deepest fresh water
Enhanced mitigationSite-specific review at shallower depths or
with less vertical separation

Baselingesting and ongoing monitoring of nearby water wells



2009 dSGEISDisclosures and Mitigation (3

Concern or potential 2009 dSGEIS
impact

Chemical disclosure dSGEI#sts 197 proposed additives for HVHF

A6 service companies, 12 chemical suppliers

A152 with complete compositional information

AHcn dzyAljdzS OKSYAOFfa gAGK /! { | Qa RAaA
Aincludes amides, amines, petroleum distillates, aromatic hydrocarbons, alcohc
glycol ethersethoxylatedalcoholsmicrobiocides organic acids and related
chemicals, polymers, minerals, metals and otimerganicsand miscellaneous othel
chemicals

DEC is monitoring developments in other states and at the federal level.

Air quality Potentialwell pad impacts:PM, NQ, H,S, benzene
Potential oftsite compressor impact8enzene NO,, formaldehyde
Mitigation: control technologies (fuel, equipment), stack heights, public access
restrictions

Centralizedlowback impoundmentsPotential HAP emissions

Mitigation options: Eliminate specific compounds (methanol, heangiptha, benzene),
limit duration and use, cover or use tanks instead, physical barriers to public access
Will be subject to sitespecific review including frac & flowback composition

G Ly Rdza i NR& Includesdescriptionsof well pad & equipment sizephgerduration of impacts at muki

(noise,visual, well pads; truck traffic associated with HVHF

traffic, community  Mitigation: Visual impacts mitigation plan, noise impacts mitigation plan, road use

impacts) agreement or trucking plan, review of local planning documents, careful access road
siting

DEC is reviewing many comments on this topic.



Risk and Reward:
Cumujatvelmpacts
and Societal Desires




Tallying Up the Environmental Issues:

2 Kl 1 Qa UKS wA

A Potential Positive A Potential
Impacts: Impacts:

I Jobs I Surface

A Direct and indirect A Site di

T Income and tax revenue

A Company, landowner,
associated services, local
and state tax collections

A Community and A Communit
Cumulative Impacts: Impacts:

I Economic development I Change
A Infrastructure, growth characte
I Energy for society and all I Cumulat
Its ramifications A air, we

A Domesticallysourced, ecolog
multi-purpose chang



Cited Examples of Community Impact

Really, the norm for any new growth industry
A al | @S a s b g’ é aal | @S Natural Gas on Trial
A Nongas Field business has to -
compete for labor and space

A Commercial Space becomes more
expensive

A Inflation Pressures can make area
less competitive

A Quality of Customer Service and
product can decline

A Less economic gain unless tied to oil
and gas industry

A Fixed Income residents hit the
hardest

Stephen B. Land, Linklaters LLP

Note liberal use of
celebrity/environmental
activist.

Jeffrey Jacquet, Community and Economic Impacts Of Marcellus Shale Natural A d t r
Gas Development, Ornell Cooperative Extension, webinar May 12, 2010 n



Energy for Society: USA Security of Suj
and Critical Resource Dependence

Natural Gas Petroleum
|. Represents 20% of USA |. Represents 11% of USA
primary energy primary energy production,
production, 24% of 37% of demand.
demand.
11.57% of petroleum products
Il.North America supplies are imported (net exports)
99% of its natural gas
demand. lll.Controlled by large
multinationals and national
lll.Many natural gas oll companies with small
competitors with limited competitive fringe (the
concentration Nl ndependent so

I\VV.Low supply vulnerability I\VV.High supply vulnerability

SOURCE: Data for 2008: Patterns and Trends: New York State Energy Profiles: 1994-2008, NYSERDA, January 2010; EIA website.



Security of Supply and Critical
Resource Dependence: NY

A In 2008, only 12% of NYS total primary energ
requirement was met from Hstate resources

I supplied by hydro (56%)jofuels(33%) and oil
and natural gas (11%)

A For petroleum:

I New York produced only 0.1% of demand in 200¢
I In 2008, 91% imported (49.7% from OPEC)

SOURCE: Patterns and Trends: New York State Energy Profiles: 1994-2008, NYSERDA, January 2010.



Natural Gas Supply Outlook, Long Ter

Shale gas and Alaska production offset declines in supply to me
consumption growth and lower import needs

trillion cubic feet
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Shale gas

Coalbed methane

Non-associated onshore

Non-associated offshore
Associated with oil

Net imports
I I

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035

Richard Newell, SAIS,
December 14, 2009

<L Source: Annual Energy Outlook 2010



Examples of Negative Impacts

http://healthvermont.gov/enviro Only a few months
/rad/images/VY_Tritium_AOG_ old, this 1.5-MW GE
excavationl.jpg wind turbine in Altona,

N.Y., part of a 65-
turbine facility owned

Performance Coal Company ' by Noble
Upper Big Branch Mine- South Environmental Power, \\\ December
&3\ 3= __“_ﬂj"-f-'i-_zo collapsed on Friday, 2009, -
N , % March 6, 2009. Photos . hitp: ;}Vmw
_Eis i = e o 2 EERE S RS by Victor Fellion and i : Wmd{:\Cthn
Wings of Life. Ry orglpictu res ?
. N %‘\ {24818
e 5 \ ‘ R
http://www.msha.gov/PerformanceCoal B N 3
/PerformanceCoal.asp T o \,‘,U




Potential Impacts and Risk Symmetry

Jobs

\_ Y,
s R
Income and
tax revenue
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positive negative
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Surface
impacts
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A Positive
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Potential Impacts and Risk Symmetry
Perspective #1: Negative Asymmetry

.

inmipacts

Negative
Impacts




Potential Impacts and Risk Symmetry

Perspective #2:

~
[ Subsurface
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conomic
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Public Perception and the Public Policy Deb

(view depends which dog you have in the hunt)

Driven by stakeholders:
I Environmental Absolutistg no drilling ever

I Environmental Pragmatistg recognize energy and economic
benefits, but want assurance technology is safe

iawSalLl2yairot S 5dandowrerg ahd local RffERIOI
favor of drilling provided environmental safeguards are in place

i Economic Development Activistss S Q@S | f NBI Reé
and should start drilling immediately

I Industry¢ need to make business

decisions involving billions of =
dollars based upon regulatory climat-

Which Group is This?



Il al UGSNJ 2F 4.
NYS Environmental Policy

la | bSg¢g  2NJ | LILISE £ I {
cognizant that environmental amenities will often |
In conflict with economic and technical
considerations. To consider the former along with
the latter must involve a balancing process. In sor
Instances, environmental costs will outweigh
economic and technical benefits while in other
iInstances they may not; but SEQRA mandates a
rather finely tuned and systematic balancing analy
AY S @S NEMaftey g lHdnriétd S6ERd at
223




Balancing the Risks:

Sound Environmental Policy

Energy for society

Economic
development
— e/
—
Jobs
— e/
—
Income and tax
revenue

—_—

C umulativ
visual and ecolog ca

Community character

)
———

Subsurface impacts

R
et

Surface impacts

)

A Positive

Impacts

Negative

T Impacts



New York State Energy Policy
Reflects This Balance

A New York State Energy Plan:

i at NP RdzO G A 2infstate ghBrgydasdbirce® ilenewable resources
and natural gag; can increase the reliability and security of our energy
systems, reduce energy costs, and contribute to meeting climate change,
public health and environmental objectives. . . .New York can reduce the
I Y2dzyu 2F R2ffl NRA WSELZNUSRQ 2dzu

i a9y 02dzNF 3S RSO@St2LIYSYyd 2F (0UKS al N
with environmental safeguards that are protective of water supplies and
VI 0dzNF £ NBaz2dzZNOSa de

A New York State Commission on State Asset Maximization:

i a¢k1TAYy3a AYyia2z2 | O002dzyd (UKS aA3IYyATFTAO

State should study the potential for new private investment in extracting

natural gas in the Marcellus Shale on Statened lands, in addition to
RSOSt 2LIYSYyu 2y LINAGI UGS I yRa ®de
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Thoughtl: Why We Need Drilling

As the shortages of the 197/0s showed, new well:
must be continuously drilled to replace the nature
decline of existing wells.

In 2009, the EIA estimated that approximately 10
15% of natural gas demand for 2010 will be met |
G LIN2E OSR NBASNWSaze yI o
GNBI a2yFofS OSNIIAYy(e
SEAAUlUAYT SO02y2YAO I VR

¢CKS NBalu Aa adzy LINR OSRE
evaluated and produced in 2010. (Newell 2009)



Thought 2: Expected Cost to Bring
a .  y OS Y-$1 miflipn/wall>

A Improved well deS|gn ($285k per well)
I Additjonal casing s,trihg/cement to further ensure wellbore integrity across
FTNBaK gl U0SNJ I Iljdza TS N& m PMH~N]
i/ SYSYyld 02yR €23 o0FFUSNI .t al O2yR?2
i LYONBFA&ASR NB3dzZE F U2NE YR O2YLX Al Y
A Surface disturbance mitigation ($85k per well)
i a2NB NRoOodzAU 2ymaAidS YIFIUSNRAIf & KIy
i w2F R NBLI AN m PHpJ
i ¢CSYLIR2NINE a2dzyR 0F NNASNE m bPonil
ACNI Ol dzNAYy3InNBEFUSR O02ad0a obcn
i ¢NBFGAYI LREGNFTNI O FE260F Ol 41 GSN
RSSL) ¢Sttt RAAaLIRZAaAlIf oal NOStf dzav 2
I Microseismic on certain wells to show the created fracture path (likely not
NBIljdZANBR 2y SOSNE gStto0 m bmanl I

Tudor, Pickering, Holt & Co. Securities, Inc. and Reservoir Research Partners, FRAC ATTACK: RISKS, HYPE, AND FINANCIAL
REALITY OF HYDRAULIC FRACTURING IN THE SHALE PLAYS, 2010



Thought 3: The Societal ... rina corn

Mirror

NYS Water Resources Institute:

NAny changes 1|17
energy are going to be

di sruptive, 0 Ri
wind turbines, prime examples
of renewable energy, have
faced opposition from
landowners in New York state
and Pennsylvania who are
worried about their mountain
views. NnPeopl e
sort of minor change switching
to a green economy, but no
energy system is a seamless
solution without environmental

| mpacts, o Ri ha
need to start coming to grips

Wi th the futur e



