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The U. S. Energy Policy Act of 2005
And Section 999:

An 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.

DONT BOTHER ME WITH
THESE THINGS NOW, IVE
GOT AWAR TO FIGHT |

Copyright Arnfinn
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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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Alaska

University of Alaska Fairbanks

California

AsroViranment, Inc.

Campbell Applied Physics

Chevron Corporation

Conservation Committee of California Oil
& Gas Producers

Delea Oheb Energy. LLC

Drilling & Production Company

Lawrence Berkeley Mational Laboratory

Lawrence Livermore Mational Laboratory

Matural Carbon, LLC

Stanford University

University of Southem California

Watt MineralHoldings. LLC

Colorado

Altira Group LLC

Eill Barrett Corporation

Brownstein Hyatt Faiber Schreck, LLP

Colorado School of Mines

Colorado Qil & Gas Association

DCP Midstream, LLC

The Dizscovery Group, Inc.

Energy Corporation of America

EnCana Corporation

Gunnison Energy Corporation

HW Process Technologies. Inc.

Independent Petroleum Association of
Mountain States

Leede Opearating Company

MiCo Resources

RobertL. Bayless, Producer LLC

Spatial Energy

University of Colorado at Boulder

Connecticut

APS Technology. Inc.

Florida

Floiida Inteinational Univeisity
Idaho

Idaho Mational Laboiatony
Minois

Gas lechnology Institute
Kansas

TheUniversity of Kansas
Kentucky

MGAS Resources, Inc.
Louisiana

Louisiana State University

Massachusetts

Massachusetts Institute of Technology

Woods Hole Oceanographic Institution

Michigan

University of Michigan

Mississippi

Jackson State University

Mississippi State University

Montana

Mance Resources

New Mexico

Correlations Company

Harvard Petroleum Corporation

Independent Petroleum Association of
Mew Mexico

Los Alamos Mational Laboratory

Mew Mexico Institute of Mining and
Technology

MNew Mexico Qil & Gas Associalion

Sandia Mational Laboratories

Strata Production Company

MNorth Dakota

Western Standard Energy Corporation

Ohio

NGO Development Corporation

The Ohic State University

Whight State University

Oklahoma

Chesapeake Energy Corporation

Devon Energy Corporation

Interstate Oil and Gas Compact
Commission

K. Stewart Energy Group

Cklahoma Independent Petroleum
Association

Fetraleum Technology Transfer Council

The Fleischake Companies

The University of Oklahoma

The Univeisity of Tulsa

Williaims

Pennsylvania

The Pennsylvania State Univeisity

South Carolina

Univeisity of South Caiolina

Texas

Acute Technological Sevices, Inc,

Anacarko Petroleum Corporation

Apache Corporation

Apex Spectral Technology

EF America, Inc.
BakerHughes Incorperated
BEJ Services
Cameron/Curtiss-Wright EMD
Capstone Turkine Corporation
CAREOQ Ceramics, Ine,

City of Sugar Land
Ceonocobhilips Company
CSlTechnelogies, Inc.
Deepwater Structures, Inc.
Ceepwater XLP Technolegy. LLP
DetMorske Veritas (LISA)
Energy Valley, Inc.
ExxonbMobil Corporation
GEMNetcoGray

Granhemae, Ine,

Greater Fort Eend Economic Development

Council
GE| Environmental, Inc.
Halliburten
Houston Advanced Research Center
Heousten Offshore Enginesnng LLC
Houston Technaology Center
Intelligent Agent Corporation
Knowledge Reservoir, LLC
Marathon Ol Company
M&H Energy Services
Merick Systems. Inc.
Malco Company
ManoRidge Matenals, Inc.
Mational Oilwell Varceo, Inc.
Mautilus Intemational, LLC
Moble Energy. Inc.
OTM Consulting Ltd.
OxaneMatanials, Inc.
Patiis Technolegy, Inc.
Patrobras America, Inc.
Fioneesr Natural Resources Company
Q0 Inc.
Quanezlle, LLC
Rice Univeisity
Rock Solid mages
RTITexas
Schiumberger Limited
Shell International Exploration &
Production
Simmons & Company Intermational

SiteLark, LLC

Seuthern Methodist University

Southwest Research Institute

StatoilHydre

Stress Engineering Services, Inc.

Technip

Technology International

Tejas Razearch & Enginearing, LP

Tenaris

Texas A&M University

Texas Energy Canter

Texas Independent Preducers and Royalty
Owners Association

Texas Tech University

The University of Texas at Austin

Titanium Engineers, Inc,

TOTAL Expleration Froduction L1 54,

University of Houston

WersaMarnne Enginesring, LLC

Weatherford International Ltd.

Utah

Movatek, LLC

The University of Utah

Vermont

Mew England Research, Inc.

Virginia

Advanced Resources International, Inc.

American Gas Association

Independant Petrolaum Association of
America

Integrated Ocean Drilling Program

Washington

Questintegrated, Inc

West Virginia

West'\Virginia University

Wyoming

EnerCrast, Inc,

WellDog, lnc.

Mew foundland, Canada
Centre for Marine CHNG, Inc.



UDW Program Approach

Four base-case field
development scenarios
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The Challenges

Walker Ridge/Keathley Canyon

* subsalt
edeeper wells
* tight formations

Alaminos Canyon
* viscous crude
elacking infrastructure

Eastern Gulf — Gas
Independence Hub

* higher pressure & temperature

¢CO,/H,5

Overall
* higher drilling costs
* challenging economics

Secure Energy for America
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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

Secure Energy for America



CBM

10%

Gas Shales 45%

Tight Sands 45%

Integrated Basin Analysis

Drilling

Stimulation and Completion

Water Management

Environmental

Reservoir Description &
Management

Reservoir Engineering

Resource Assessment

Exploration Technologies

—I<|T

High Priority
Medium Priority

Low Priority

Total Cost to RPSEA




CBM

10%

Gas Shales 45%

Tight Sands 45%

Integrated Basin Analysis

New Albany (GTI) $3.4

Piceance (CSM) $2.9

Drilling

Stimulation and
Completion

Microwave CBM (Penn)

$.08

Cutters (Carter) $.09
Frac (UT Austin) $.69
Refrac (UT Austin) $.95

Gel Damage (TEES) $1.05
Frac Damage (Tulsa) $.22

Water Management

Integrated Treatment
Framework (CSM) $1.56

Environmental

Reservoir Description &
Management

Hi Res. Imag. (LBNL) $1.1

Tight Gas Exp. System
(LBNL) $1.7

Reservoir Engineering

Decision Model (TEES) $.31

Wamsutter (Tulsa) $.44
Forecasting (Utah) $1.1
Condensate (Stanford) $.52

Resource Assessment

Alabama Shales (AL GS) $.5
Manning Shales (UT GS)
$.43

Rockies Gas Comp. (CSM)
$.67

Exploration Technologies

Coal & Bugs (CSM) $.86

2008 Program Priorities

—I<|T

High Priority
Medium Priority

Low Priority

2007 Projects




CBM 10%

Gas Shales 45%

Tight Sands 45%

Integrated Basin Analysis

New Albany (GTI) $3.4

Piceance (CSM) $2.9

Drilling

Stimulation and
Completion

Microwave CBM (Penn)
$.08

Cutters (Carter) $.09
Frac (UT Austin) $.69
Refrac (UT Austin) $.95
Frac Cond (TEES) $1.6

Gel Damage (TEES) $1.05
Frac Damage (Tulsa) $.22

Water Management

Integrated Treatment
Framework (CSM) $1.56

Barnett & Appalachian (GTI)
$2.5

Frac Water Reuse (GE) $1.1

Environmental

Environmentally Friendly

Drilling (HARC)® $2.2

Reservoir Description &
Management

Hi Res. Imag. (LBNL) $1.1
Gas Isotope (Caltech) $1.2
Marcellus Nat. Frac./Stress

(BEG) $1.0

Tight Gas Exp. System
(LBNL) $1.7

Strat. Controls on Perm.
(CSM) $0.1

Reservoir Engineering

Decision Model (TEES) $.31
Coupled Analysis (LBNL)
$2.9

Wamsutter (Tulsa) $.44
Forecasting (Utah) $1.1
Condensate (Stanford) $.52

Resource Assessment

Alabama Shales (AL GS) $.5
Manning Shales (UT GS)
$.43

Rockies Gas Comp. (CSM)
$.67

Exploration Technologies

Coal & Bugs (CSM) $.86

Multi-Azimuth Seismic
(BEG) $1.1

2008 Program Priorities

—I<|T

High Priority
Medium Priority

Low Priority

2007 Projects
2008 Projects




RPSEA Unconventional
Gas Projects

CSM - Coal Bugs

Utah GS - Paleozoic Shales
U of Tulsa — Wamsutter
CSM — Gas Composition

U of Utah — TGS P S P
CSM — Produced Wir. ” — ~
CSM — Piceance TGS p
CSM - Strat Control \ V4 p
4 4
®
GTI — Barnett and
Appalachia Produced
Water \
T
O Anchor Projects - \ \ @ P
Integrated Basin Analysis \ ~ W
N~
@ | 2007 Technical/Resource Projectq\
~ -
- gl -
® 2008 Technical/Resource Projects

Cross-Cutting Technical Projects

2007

UT - Fracturing

LBNL — Self Teaching Expert System
UT — Refracturing

TAMU - Fracture Design

TAMU — Decision Model

LBNL — High Resolution Imaging
PSU — Microwave Coals

Carter — Saws

U of Tulsa — Novel Fracturing Fluids
Stanford — Condensate

N ) >
\
\ GE — Frac Water
\ Reuse
\ =
@ | BEG — Marcellus
‘ Natural Fractures

S
GTI — New Albany

X )

$32 Million Research Portfolio

@ | Alabama - Shales
p
Cross Cutting Technical Projects

2008

HARC — Environmentally Friendly Drilling

LBNL — Coupled Reservoir Model
TAMU — Fracture Conductivity
BEG — Multi — Azimuth Seismic
Caltech — Gas Isotopes
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The Technology Challenges of Small
Producers

Focus Area — Advancing Technology for Mature Fields

Target — Existing/Mature Oil & Gas Accumulations
Maximize the value of small producers’ existing asset base
Leverage existing infrastructure

Return to production of older assets

Minimal additional surface impact

Minimize and reduce the existing

environmental impact

Lower cost and maximize production

Secure Energy for America



Small Producer Program - 2007 Projects & 2008
Selections

Thirteen projects addressing concerns of small
producers operating mature assets

Produced water treatment

Reservoir Characterization (3)

Enhanced oil and gas recovery (5)

Environmental impact & increased efficiency (3)

Improve recovery and sweep efficiency

Projects each involve a consortium of researchers
and small producers

Small Producer Research Advisory Group (RAG)
actively involved

Secure Energy for America
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2007 & 2008 Portfolio Overview

2007 Program Selections

Prsor(rj]jcler Un;gmt:i;nal Ultra-Deepwater Total

Universities 10 18 9 37
For Profits 0 2 15 17
Non-Profits 2 3 5 10
National Labs 1 3 0 4
State Agencies 0 2 0 2
Total Selected 13 28 29 70

LR RN ,//
5
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Questions?

Secure Energy for America 16


http://appsnotes1/OldStaffnet/imagelibrary/exploration-production/3.24default.htm#page0
http://appsnotes1/OldStaffnet/imagelibrary/exploration-production/3.24default.htm#page0
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