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STRATEGIC UNCONVENTIONAL FUELS

Developing America’s

Strategic Unconventional Fuels

Oil Shale * Tar Sands * Coal Derived Liquids
Heavy Oil ¢ CO, Enhanced Recovery and Storage

J.J. Brown

Legislative Assistant for
Senator Orrin Hatch, Utah
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U.S. Consumption

65% Includes
Finished
Products
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U.S. Production
(Includes Crude, NGLs,
and refinery gains)

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030
Source: U.S. DOE EIA "Annual Energy Outlook 2006".




Hl:::!}”l
el
Iiillnnli

U.S. National Security Strategy:

“The first pillar i1s promoting freedom, justice, and human
dignity -- working to end tyranny, to promote effective

democracies, and to extend prosperity through free and fair
trade and wise development polices. “

“The second pillar of our strategy is confronting the

challenges of our time by leading a growing community of
democracies.”

- Pres. George W. Bush
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U.S. Diplomacy Objectives:

“To work with our many partners around the
world, to build and sustain democratic, well
governed states that will respond to the needs of
their people and conduct themselves responsibly in
the international system.”

- Sec. of State Condoleezza Rice
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Heating Oil

Marine Fuel
15%
Ground Fuel
11%
Jet Fuels
70%

Total Military Purchases in 2006:
312 MBbls/D (DOD, 2007)

Defense Readiness Concerns

e Dependence on foreign oil
« Dependence on foreign refined fuels

» Higher fuel costs

U.S. Military Petroleum Costs (2000 - 2006)
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Fiscal Year

Source: Defense Energy Support Center (2006) as reported by Wall Street Journal, January 7, 2007.
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JHe-OpporUNILY: AMEKRICa’S Endewment
eicSoelid and Liguidi Euels Reseurrces

U.S. Solid and Liquid Fuels Resources

(Total endowment 9,033 billion bbls oil equivalent?*)

Coal Resources -5,986
(BIA)

Units are in billion bbl-oil-equivalent coal -
10K BTUI/b; oil - 6M BTU/bbl

Petroleum Already Consumed - 197 (EIA)

. —— Petroleum Reserves - 22 (EIA)
Remaining Original Oil in
Place - 307 (DOE/NETL)
-CO, EOR Target- 89
(DOE/FE)

Oil Shale
Resources -
2,118 (USGS)

\ Tar Sand - 54 (DOE)

Heavy Oil - 100 (NETL)

Coal Already Consumed - 249
(www .cslforum.org/usa)

*not including energy losses in transformation to liquid fuel







= J=he Energy: Policy Act oii 2005
e Section 369 (1)

Secretary of Energy shall, in cooperation
with the Secretary of Interior and the
Secretary of Defense, establish a Task
Force to develop a program to coordinate
and accelerate the commercial
development of strategic unconventional

fuels.

12
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Ehe-BUnconventional Euels Task Eorce
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* Federal agencies
— Department of Energy
— Department of Defense
— Department of the Interior

» Participating states
— Colorado
— Kentucky
— Mississippi
— Utah
— Wyoming

13




Stirategic Uncenvenuional Euels
Proegram Geails
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Accelerate development of domestic unconventional fuels

* Promote effective environmental stewardship and impact
mitigation

e Mitigate potential adverse socio-economic impacts on
states and localities

« Generate substantial public benefits while ensuring
government fiscal responsibility

14




Resource-
Specific
Activities

Stirategic Unconventional Euels
Integrated Programi ActVITtIes

Oil Shale

=Qil Shale Leasing
=Tech Assistance
=Technology RD&D
=Environment RD&D
Fiscal Regime

Tar Sands

=Tar Sand Leasing
=Technology RD&D
=Environment RD&D
=Fiscal Regime

Heavy Oil

=Basin Partnerships
=Tech Transfer
=Technology RD&D
=Sequestration RD&D
=Extend tax incentives

CO, EOR

=Basin Partnerships
=Tech Transfer
=Technology RD&D
=Sequestration RD&D
=Extend tax incentives

Water Resources: Supply / needs analysis, infrastructure, water rights, use-reduction / re-use R&D

Socio-Economic: Planning grants, needs assessment, development support, education and training

Cross Cutting Program Activities

Environmental Outreach: Focused stakeholder outreach to inform program and industry development
] I I
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= _ Potential Production Benefits of Tihree
[Development: SCEnarios

Baseline Consumption

Efficiency Gains

Million Barrels Per Day

Measured Case

Base Case

Baseline Production

Efficiency gains — The analysis assumes advances in technology to improve efficiency of fuel use and changes in consumer behavior to reduce
demand. Activities to stimulate efficiency and changes in consumer behavior are assumed to be addressed by other State and Federal programs. 16
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Direct Federal Outlays

B RD&D Expenses
O Program Activities

Base Measured Accelerated

Development Scenario

$ Billion

Stirategic Uncenvenuional Euels
Eregram| Costs and Net Revenues

Net Federal Revenues

Net of Investments and Outlays

$201

Measured Accelerated

Development Scenario

17




Net Direct Federal Revenues*

Direct Federal Revenues ($ Billion)
Case 2015 2025 2035
| _|Base 2.7 5.0 6.7
Measured 4.0 9.2 12.6
Accelerated 3.9 13.3 22.1
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O Base Case
E Measured Case

B Accelerated Case

2016 2021 2026 2031 2035

Year
Source: U.S. DOE NPOSR NSURM Model, 2006.

*Includes revenues from business taxes and Federal share of royalties.
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Net Direct State Revenues*

Direct State Revenues ($ Billion)

Case

2015

2025

2035

Base

0.7

1.7

2.0

Measured

1.3

3.8

4.3

Accelerated

1.5

5.4

7.2

O Base Case
E Measured Case
B Accelerated Case

2006

2011

2016

2021
Year

2026

2031

2035

Source: U.S. DOE NPOSR NSURM Model, 2006.

*Includes revenues from business taxes, production and severance taxes, and state share of Federal royalties.
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"ASK FORCE ON STRATEGIC
UNCONVENTIONAL FUELS
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DEVELOPMENT OF Development of America’s Strategic
AMERICA’S STRATEGIC

oo oAl Unconventional Fuels Resources - Initial Report to
Rnkaesasll the President and Congress of the United States

INITIAL REPORT TO THE PRESIDENT
AND THE CONGRESS OF THE
UNITED STATES

Secure Fuels from Domestic Resources —
The Continuing Evolution of America’s Ol
Shale and Tar Sands Industries

. e
Secure Fuels from Domestic

Resources

The Gontinuing Evolution of America’s Oil Shale and Tar
Sands Industries

Profiles of Companies Engaged in Domestic 0il Shale and

Tar Sands Resource and Technology Development

5. Department of Energy
Office: af Petroleam Reserves

Offie of avalPetrieun and 0 St Reserves
e 2007

For additional information - http://www.unconventionalfuels.org,
http://fossil.energy.gov/programs/reserves/npr/NPR_Oil_Shale Program.html 20
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Preparation Strategy, Plan,
and Recommendations
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TASK FORCE ON STRATEGIC

UNCONVENTIOMNAL FUELS

America’s Strategic
Unconventional Fuels

Onil Shnde = Tar Sands * Coal Derved Liquids
* Heawy Ol * COy Enhanced Recovery and Stormge

Voluime I = Preparation Strategy,
Plan, and Recommendations

Comnpleted: Felaruary 2007
Pubbahed: September 207
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hitp://www.unconventionalfuels.org

\Volume I1
Resource-Specific and
Cross-cut Plans

TASK FORCE OM STRATEGIC
UNCONVENTIONMNAL FUELS
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America’s Strategic
Unconventional Fuels

Onl Shade * Tar Saawds * Coal Demved Liguads
= Heonmy Onl = 00, Enhanced ltr"u'l-.h'-q..' A .“t-.':r.\g:*

Volume [1— Resonrce-Specific and
Cross-cut Plans

Completeck Felwuary 2007
Publshed: Septemiber 2007
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jnRtegrated Strategy and ProgramiPlan

\Volume |11
Resource and
Technology Profiles

TASK FORCE ON STRATEGIC
UNCONVENTIONAL FUELS

America’s Strategic
Unconventional Fuels

8l Shabe = Tor Sands « Coal Derived Licuids
. "1.".1\3 Ol = Oy b aluwnewl l'h'nll.l.T‘I\. and Sorage

Volume I - Resource and
Technology Profiles

Completed: Febiruary 2007
Publishead: Septemuber X407
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