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Alabama’s Fossil Fuel Energy Endowment

Coal

® Black Warrior Basin Coal Measures
® (Coastal Plain Lignites (low-rank coal)

Oil

® (Conventional

SW Alabama Oil and Condensate
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® Unconventional

Oil Sands of North Alabama
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Geology of
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What are Oil Sands?

® Rocks (typically sandstone) that contain bitumen

® Bitumen — viscous liquid to semi-liquid low grade crude
oll

® Too thick to flow or be pumped without being heated,
diluted, or otherwise thinned




OIl Sands in U.S.

Most significant
deposits located
primarily 11 states

Alabama has the third
largest olil sands
resource in the U.S.
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Alabama OlIl Sands
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OlIl Sands Iin Alabama

CHARACTERISTICS AND RESOURCE

EVALUATION OF THE ASPHALT AND

BITUMEN DEPOSITS OF NORTHERN
ALABAMA

GEOLOGICALSURVEY OF ALABAMA AULLETINILL




Alabama OlIl Sands —
Characterization of Hartselle

Oil saturations: trace to
>700 barrels per acre-foot

Porosities: <5% to 24%

Permeability:<10 mD to
100+ mD

7.5 billion barrels
speculated in subsurface
(~350 million barrels at <50
feet depth)

Beach-barrier model




Water Wet Oil Wet

Canadian vs. Alabama
OIl Sands




Alabama-Mississippi Oil Sands MOU

TS

“Eneny sort®”

Memorandum of Understanding

This Memorandum of Understanding (MOU) describes a coordinated effort between the Governors of the states of
Alabama and Mississippi (States) and their designees to explore emerging energy resources in the States. The Gavernors
recognize the need for 3 comprehensive geologic and engineering assessment of the States oil sands resources and an
analysis of the legal and regulatory frameworks applicable to resource development. The Governors understand the
signficance of the potential o production from these resources and recognize the employment and economic
development opportunities that development presents for the peopie of the States and the Southern States Energy Board
region.

it sands generally occur a5 natural mixtures of sand, ciay, water, and bitumen, 3 heavy oll. When extracted from the
subsurtace, the bitumen is separated from the sand and upgraded to a refinery-ready crude oil The State of Alabama has
the third largest oll sands resource In the United States, which may extend nto the State of Mississippl. The Hartselie
Sandstone exists from north-central and northwest Alzbama into northeastern Mississippi. The potential for future ol
extraction operations of this formation’s surface and subsurface hydrocarbons have been the focus of attention for many
years. Based on evaluations in the 19805, the total subsurface reserves are estimated to be 7.5 billon barrels, 350 milion
barrels of which are located within 50 feet of the surface.

The Gavernors support 3 comprehensive gealogic and engineering assessment of the oll sands resources In the States 10 be
conducted a5 joint effort between the Geological Survey of Alabama/State Oil and Gas Board, the Missssippi State Ofl and
Gas Board, the Missisippi Development Authorty, the Mississippi Office of Geology, and the Southern States Energy Board.
This assessment may include, but is not limited to, an inventory of existing core and well logs for data collection;
data Beologic reservoir modeling; a refined
estimate of ol reserves; and an Inventory of existing and new infrastructure needed to support the industry. Further, the
Gavernors support a thorough analysis and comparison of the existing legal and regulatory frameworks applicable t0 ol
sands resource development in the States and request recommendations for resolving any legal of regulatory barriers to
acrons tween the States. As necessary and within their authoriy, the

Governors " i to address and resolve.

Forty-seven percent of non-OPEC imports of crude to the United States originate in Canada. The largest commercial ol
sands operations are ongoing in the Canadian Province of Aberta, which supplied the Ursted States with 15 percent of its
crude imports in 2011. Over 906 U.S. companies supply equipment, parts, and services to companies in Alberta, and 40
percent of these suppliers are located within Alabama, Mississippi, and other jurisdictions within the Southern States
Energy Board region. The Canadian Consulate General in Atlanta, Georgia, and the Government of Alberta hosted Southern
s

Mississippi Office of Geology, and the Souther States Energy Board and the Canadian Consulate General in Atiant,
Georgia, the Government of Aberta, and Canadian universities and research aclties.

The Governors recogrize that 3 partnership between the States, the energy Industry, and major utiites can have a positive

impact on the successful exploration for, and development of, these resources. To the extent practicable, the Governors

will call on industry, in cooperation with state officals, to provide scientific assessment, technical expertise, and
jalfor ol

This MOU demonstrates the Gavernors' willngness to explore the potential for oil sands resource development in the
States and asserts the Governors’ support of conducting the work outlined herein. This MOU shall not creste any
obligations or legal relationships that are binding or enforceable 3t law or in equity.

Setforth this 27" day of July, 2013 by:

State of Alsbama State of Mississippi

0 1l : ///4/ S

Raber ber

P Bryant, Governor




Alabama Oil Sands Program

at the Geological Survey of Alabama & State Oil and Gas Board of Alabama
® Announced by Governor Bentley in 2014 State-of-State address

® Funded in FY15 General Fund budget

® Qil Sands Program will:

® Provide roadmap to facilitate prudent commercial development

® Assistin realization of economic and societal benefits from
prudent, orderly, and environmentally sound development

® Provide focus for oil sands activities and initiatives

® Evaluate and develop appropriate legal and regulatory frameworks




Alabama Oil Sands Program

at the Geological Survey of Alabama & State Oil and Gas Board of Alabama

€ Geological Survey of Alabama
® Established in 1848
® Natural resource investigation, characterization, and development
® Fossil-fuel Mineral, Nonfuel Mineral, Water, and Biological Resources
€ State Oil & Gas Board of Alabama
® Established in 1945, grew out of activities of GSA
® Three member appointed Board

e Staff Director — State Geologist, serving as State Oil & Gas
Supervisor

® Oil and Gas Conservation and Regulation

- Prevent waste of resources, protect correlative and coeq

otect ground water




Geological Survey Camp, Wilcox Co., 1885

OGB & GSA—A long legacy of service to
Alabama Survey Team, Gas Test Well, Mobile Co., 1902




Comprehensive Resource
Assessment — Phase |

® Audit of current data and
resources

® | terature review

® Assessment of cores at the
GSA underway

® Thorough review of records
and methodology
underway




Comprehensive Resource
Assessment — Phase ||

® Strategy for “Filling the Gaps”

® Distribution of porosity and
permeabillity; fluid composition

® Understand rock mechanics

S



Extraction Technology

® Newer technologies
that employ closed-
loop, solvent-based
systems

Bitumen /Fines/Water

® More amenable to
application in small- to
medium-sized deposits




Regulatory Framework

® Alabama House Bill 503 signed into law in May 2013,

designating OGB as the authority for regulation relating
to oil sands development

® |nteragency interaction and
coordination key

® State agencies
® Federal agencies

® |[nternational agencies



Development of Regulations

1. Publication of proposed rule
2. Notice placed on OGB’s docket

3. Rule officially proposed; published in the Alabama
Administrative Monthly, initiating minimum of 35-day
comment period

4. After OGB approves rule, sent to legislative committee
to review

Process allows the public an ample
_opportunity to comment and be heard

B
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Public Engagement

Key function of the
Alabama Oil Sands
Program

Alabama Oil Sands Program

“Public” in this context
Includes:

e Community

® Non-GSA/OGB government
® |ndustry
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State Oil and Gas Board of Alabama

The State Oil and Gas Board of Alabama,
established in 1945, is the state agency
with statutory authority to promote
conservation and prevent waste
of Alabama's oil and natural gas
resources, while ensuring the
protection of the State’s groundwater
resources and environment in
association with oil and natural gas
development. This is accomplished by the
promulgation and enforcement of rules and
regulations that protect correlative rights of owners and other
stakeholders and provide for safe and orderly development of oil
and natural gas resources. Contact: Berry H. (Nick) Tew Jr., State
Genlogist and Oil and G:s Supervisor, (205) 247-3679; www.gsa.
state-al us/ogh/ogb htm

Geological Survey of Alabama

The Geological Survey of Alabama, estab-
lished in 1848, is the state agency with the
mandate to explore for, characterize, and
report Alabama’s mineral, energy (fossil
fuel), water, and biological resources
in support of economic development,
conservation, management, and public
policy for the betterment of Alabama's
citizens, communities, and businesses.
Contact: Berry H. (Nick) Tew Jr., State
Geologist and il and Gas Supérvisor, (205)
247-3679; www.gsa.state.al.us.

Association of County
Commissions of Alabama

The Association of County
Commissions of Alabama

is a statewide organization
representing county govern-
ment in Alabama. ACCA
promotes improved county
povernment services in
Alabama, offers educational

ACCA

Association of Coun
Commissions of Alabama l‘)’ rr
programs for county
officials and their staff

members, administers insurance programs for county govern-
h

Educational Team

Alabama Department
tal Manag t
The mission of
Department of
Environmental
Management
adem.alabama gov assure for all citi-
zens of the State a safe, healthful, and productive environment.
ADEM fulfills this mission through the detailed review of permit
natural resources (air/land/water), the performance of compli-
ance inspections, and the completion of enforcement actions as
needed. In addition, ADEM collects a wide range of data that is
making process. Through the implementation of major environ-
mental laws, such as the Clean Air Act, the Clean Water Act, the
Safe Drinking Water Act, and others, ADEM works to fulfill its
as future generations. Contacts: Jeff Kitchens, Chief, Stormwater
Management Branch, (334) 271-7974; Catherine McNeil, Chief
Mining and Natural Resource Section, (334) 271-7835; www.

the Alabama
Alabama Department of Emviranmental Management (ADEM) is to
applications, the issuance of permits that are protective of
utilized to guide its efforts and support a science-based decision
mission each and every day on behalf of wday's citizens as well
adem alabama.gov.

Alabama Cooperative Extension System
The Alabama Cooperative Extension

r ‘ System operates as the primary
r outreach organization for the land-
ALABAMA grant functions of Alabama A&M
COOPERATIVE and Auburn Universities. Alabama
Extension collaborates with many
partners to hely le and commu-
SYSTEM nities impmma]my of life and
Alahama AGM and economic well-being by providing
Auburn Universities educational opportunities and
information grounded in research-
based science. Extension has offices in all 67 counties, nine urban
centers and a family life cemer, and eight research and Extension
centers as well as a stane-of-the-art youth environmental education
center and two plant diagnostic labs. Contacts: Dr. Gary Lemme,
Extension Director, (334) 844-4444, and Dr. Virginia Caples, 1890
Administrator, (256) 372-5710; www.aces.edu.

For more information, call your county Extension office. Look in your
telephone directory under your county’s name to find the number.

ments and employees, offers legal advice, and the
imerests of county government before state and federal orga-
nizations and agencies. Contacts: Sonny Brasfield, Executive
Director, (334) 263-7594; www.alabamacounties.org.

Published by the Alshama Cooperative Extension System (Alzbama ARM Uni-
vensity and Aubum University), an equal opportunity educator and employer.
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© 2014 by the Alabama Cooperative Extension System. All righis reserved.
www.aces.edu




Moving Forward

® Develop comprehensive resource assessment
that addresses industry and community
guestions and concerns

® Develop comprehensive regulatory framework
with input from all stakeholders for prudent,
economic, and environmentally sound
development
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