&
® RI i
e i . Low Impact O&G Operations
o Partnership to i Il Sonsiti
o Secure Energy in Environmentally Sensitive
e for America Areas
¢ RPSEA Member Forum
C. Michael Ming
Texas A&M
May 30, 2008

]
SECURE ENERGY FOR AMERICA



The Energy Policy Act of 2005

And Section 999:

A Industry led Public/Private Partnership for R&D in the Ultra-
Deepwater in the Gulf of Mexico and in Unconventional Onshore
Natural Gas and Other Petroleum Resources of the United

States.
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What is Section 999°?

Specifically, the law directs --

Research, development, demonstration, and commercial
application of technologies for ultra-deepwater and
unconventional natural gas and other petroleum resource

Maximize the U.S resource value by:

Increasing supply

Reducing the cost

Increasing E&P efficiency
Improving safety and minimizing

environmental impacts
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What is the Program’s Focus?

The Program has four program elements:

Ultra-deepwater 35%
(> 1500 Meters water or
15,000" OCS drilled depth)

(Economic accessibility)

Small Producers 7.5%

(< 1000 BOEPD)

Complementary Program 25%

Managed by NETL g
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Unconventional Onshore Themes

= Gas Shales
« Rock properties/Formation

Evaluation
= Fluid flow and storage
« Stimulation \
= Water management Cost Reduction
= Coalbed Methane in All Aspects
of Operations

« Produced water management
= Tight Sands /

= Natural fractures

= Sweet spots

« Formation Evaluation

« Wellbore-reservoir connectivity
« Surface footprint
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Research Topics and Geographic Coverage

e

Expert System
Unconventional
Gas

I

llL Microbial CBM

E’“& .|I

Novel
Stimulation —

Novel Fluids

I

Produced Water

|

New Albany
Gas Recovery

Microwave
Coal
Fracturing

Shale
Fracturing &
Refracturing

Hydraulic
Fracturing Ti

T

Secure Energy for America




Significant Producer and Service Industry Involvement
— Crucial for Program Relevancy
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Schlumberger
Halliburton
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GTIl New Albany Shale Research Project

Resource Characterization - Well Stimulation - Well Cost
Geologic Studies
Bureau of Economic Geology New Alb_any
Consortium

Reservoir Engineering

Texas A&M
Technolo?.
ntegratlon

“vi,

Geochemical Analysis
Amherst & U Mass

Fracture Modeling and
Diagnositc
Pinnacle Technology
and Texas A&M

Formation Evaluation
ResTech

Field Data,

Environmental and
Project Management

Best Practice Analysis
West Virginia University

Producer Participants

>Noble Energy

>CNX Gas

>Trendwell

>Rex Energy
>Diversified Operating
>Aurora Oil & Gas
>Southwestern Energy

N
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Optimizing Development Strategies to Increase Reserves in
Unconventional Gas Reservoirs

 Objectives: Develop new technologies for determining optimal
development strategies in gas shale and tight sand reservoirs

* Core technology will be an integrated reservoir and decision model that
fully incorporates uncertainty

* Production, spacing, and completion history.
* Current spacing and completion alternatives.

In1tle}1 prodgctlon, Reservoir < Decision Optimal
spacing and  —— | "ol .| Model |— spacingand
completion history " completion

Forecasted production.

* Project will determine optimal well spacing and completion methods in
the Barnett Shale and a US tight gas reservoir

* Impact: Incorporating the technology into operators’ development
processes will enable reaching optimal spacing as quickly as possible,
accelerating production and increasing reserves

Secure Energy for America Texas A&M University




Advanced Hydraulic Fracturing Technology for Tight
Gas Reservoirs
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Objectives of the Project

 Ascertain gel damage in low perm formations.

» Identify the key parameters, Evaluate breakers on fracture conductivity.
 Develop an integrated chemical/flow model to describe gel damage
 Develop strategies to optimize hydraulic fracturing design

Deliverables

 Design methodology for tight gas fracturing considering the new conductivity

results.

GEL Damage
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Key Seat Slots Cut in Dogleg Hole

2000 ft2 Planar Slots for
Enhanced Productivity

N
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An Integrated Framework for Treatment and
Management of Produced Water
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Research Objectives

* Compile data on quality and quantity of produced water associated
with unconventional gas production

* Explore most appropriate and cost-efficient water treatment
technologies

®* Assess requirements to minimize
environmental impacts and reduce
institutional barriers

* Compile findings into a decision analysis
framework for management of produced
water

Secure Energy for America Colorado School of Mines
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The Path Forward

e The 2008 plan is a continuation of
the Initial 2007/2008 Annual Plan

e 2008 Solicitations will be issued upon
approval of the 2008 Annual Plan

e The 2009 planning process has
begun
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General Attributes of the Annual Plan

Years Five
thru Ten
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Year Two

Smaller
more
numerous
awards
towards
the basic
end of the
research
spectrum

Year One

Down-
selection,
moving to

demonstration

Careful selection of
key enabling
and cross-cutting
technologies
that meet
multiple objectives
or enable the
development
of a suite of
technologies

Development
of“low-
hanging fruit”
or technologies
that provide
incremental
improvements in E&P
economics, etc.

Science Themes

Enabling/Cross-cutting Themes

—

Enhancing Themes



“You miss 100% of the shots
you don’t take.”

Wayne Gretzky

QUESTIONS?

mming@rpsea.org
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