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Oil Sands  
in Alabama

The oil sands resources in north Alabama have 
recently generated significant interest as well as 
news reports, public meetings, and other activities 
related to their potential development. Below are 
common questions about oil sands in Alabama.

What are oil sands? Where are the 
oil sands in Alabama located?  
What studies have been done?

Oil sands, generally speaking, are rocks that 
contain bitumen. Primarily, these rocks are sand-
stone, although limestone can also be impregnated 
with bitumen. The largest oil sands resource in 

Alabama is within the Hartselle Sandstone and has 
been known and studied since at least the 1890s. 

The Hartselle Sandstone is Mississippian-age 
quartzose sandstone. It is generally light colored, 
fine grained, and thick bedded to massive and 
often contains interbeds of randomly distributed 
clay shale. Formation thickness ranges from 0 to 
more than 150 feet. It shows extensive asphalt 
impregnation in some localities in northwest 
Alabama where it is exposed at the surface.

The Hartselle Sandstone is found throughout a 
70-mile-long, approximately east-west belt that extends 
from central Morgan County westward to the far 
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(map modified from the 1987 GSA Bulletin 111)
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How much hydrocarbon is available 
from this oil sands resource?

Bulletin 111 from the Geological Survey of 
Alabama is the most recent completed study 
of oil sands in Alabama. This work estimated 
that Alabama’s surface and subsurface oil sands 
deposits contain up to 7.5 billion barrels of hydro-
carbon and that up to 350 million barrels of this 
resource is within 50 feet of the surface. In July 
2013, Governors Robert Bentley of Alabama and 
Phil Bryant of Mississippi signed a Memorandum 
of Understanding (MOU) to coordinate efforts in 
exploring emerging energy resources, particularly 
oil sands. Governor Bentley followed this MOU 
with the establishment of the Alabama Oil Sands 
Program (AOSP) at GSA and the State Oil and Gas 
Board of Alabama (OGB) in early 2014.

As no scientifically significant study of the 
resource in Alabama has been conducted since 
this report, the AOSP is key to the prudent devel-
opment of this resource.

The GSA will be conducting a comprehensive 
assessment of Alabama’s oil sands resources 
that will build upon previous GSA work to more 
accurately determine the characteristics of these 
resources, where the richer deposits occur,  
quantitative estimates of these resources, and  
the potential for recovery and extraction of  
these resources.

What development of oil sands 
has already taken place in 
Alabama? What about the rest of 
the United States?

Alabama has the third largest oil sands resource 
in the United States, and this resource potentially 
extends into Mississippi. With the exception of 
small-scale surface mining for paving material, 
development of oil sands in Alabama has never 
gone beyond the stage of leasing mineral rights 
and a few test wells as companies and investors 
have displayed more of a “wait and see” attitude. 
Debris-filled pits and small, abandoned quarries, 
most of which were excavated between 1890 and 
1925, can still be found throughout the area.

west-central part of Colbert County. The outcrop belt 
(surface exposures) of the Hartselle is generally less 
than 5 miles wide, north to south. South of the surface 
exposures, bituminous Hartselle Sandstone dips to 
the south into the subsurface and underlies other rock 
units at increasing depths. In Walker and western 
Jefferson Counties, for example, the Hartselle is found 
in wells at depths of approximately 2,000 feet (see 
map on page 1). 

The most recent publicly available, systematic 
scientific assessment of Alabama’s oil sands was 
the Geological Survey of Alabama’s (GSA) Bulletin 
111 by Gary V. Wilson. Published in 1987, this 
publication is available at the GSA website. Go to 
http://www.gsa.state.al.us/ and then search publi-
cations, or go directly to http://www.gsa.state.al.us/
documents/pubs/onlinepubs/Bulletins/B111.pdf.

What is bitumen?  
What is asphalt?

Bitumen, also termed asphalt or asphaltum, is a 
sticky, black, highly viscous liquid or semiliquid 
form of petroleum. Bitumen is soluble organic 
matter and is the lowest grade of crude oil, 
meaning that density and viscosity are increased 
compared to conventional crude oil. It is too thick 
to flow or be pumped without being heated, 
diluted, or otherwise thinned.

Note that when the term “asphalt” is used in rela-
tion to oil sands, it is not the same as the paving 
material asphalt concrete, which is often abbrevi-
ated to just asphalt.

Q: Q:

Q:

Figure 1. A typical outcrop of the Hartselle Sandstone.
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Currently, there is no active production in the 
United States, although some states, such as Utah, 
are exploring the possibility and have granted 
permission to begin the process. No company in 
Alabama has been granted permission to begin 
oil sands mining (and in fact, as of May 2014, 
no proposals for development operations have 
been received by the State Oil and Gas Board of 
Alabama (OGB), the regulatory agency with juris-
diction over oil sands development).

What is the difference between 
the oil sands found in Canada and 
those found in Alabama?

A key difference between the Canadian oil sands 
and U.S. oil sands is in how the water and oil 
interact with the sand. Canada’s oil sands are 
hydrophilic or water-wet. Each grain of sand 
is covered by a film of water, which is then 
surrounded by a slick of heavy oil (bitumen). In 
contrast, the oil sands in Alabama (and the rest of 
the United States) are oil-wet rather than water-
wet. This means that the bitumen adheres directly 
to the sand grains; therefore, extraction techniques 
will have to be different (see below).

Canada’s oil sands contain about 168 billion barrels 
of economically recoverable oil. The majority are 
too deep for mining and must be recovered in situ 
(in place) by drilling wells. About 19 percent of the 
oil sands reserves are close enough to the surface 

(above 70 meters/200 feet) to be mined. Resources 
recoverable by mining are estimated to be about 
65 billion barrels.

In the Canadian oil sands, sand grains are bonded 
firmly together by grain-to-grain contact. The sand 
is composed of 92 percent quartz with traces of 
mice, rutile, zircon, tourmaline, titanium, nickel, 
iron, vanadium, and pyrite. The sand is triangular 
in shape, making it very abrasive. The bitumen 
content in these sands ranges from 1% to 18%. 
(Less than 6% is not usually considered economi-
cally feasible to mine.)

On average, the composition of bitumen in 
Canada’s oil sands is as follows:

• Carbon 83.2%

• Hydrogen 10.4% 

• Oxygen 0.94%

• Nitrogen 0.36%

• Sulfur 4.8%

The Hartselle Sandstone in Alabama is primarily 
a fine-grained, quartzose sandstone that is gener-
ally light colored except where impregnated with 
bitumen. Grain sizes range from silt to coarse 
sand, but fine, subrounded, and medium-sorted 
sand predominates. Where the Hartselle Sandstone 
crops out, the degree of impregnation may range 
from only a trace of bituminous material to richly 
impregnated rocks with asphalt seeping out along 
bedding planes and fractures. Wilson (1987) 
reports asphalt saturation (by weight) from about 
2.5% to close to 10% in outcrop samples; these are 
typically weathered samples and may, therefore, 
have a lower than expected saturation. 

On average, the composition of bitumen in 
Alabama’s oil sands of the Hartselle is as follows:

• Carbon 81.4%

• Hydrogen 10.2%

• Oxygen 2.5%

• Nitrogen 0.8%

• Sulfur 1.7%

Q:

Figure 2. A close-up of a Hartselle outcrop with bitumen 
seeping along a bedding plane. 
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What technologies are currently 
used to extract the hydrocarbons 
in oil sands? What technologies 
might be used in Alabama?

In Canada, only the Athabasca Oil Sands are close 
enough to the surface to be mined. The Athabasca 
oil sands are water-wet (see page 3), and, there-
fore, can use a water/steam process to separate the 
bitumen from the sand. 

The first step is conditioning, when large lumps 
of oil sands are broken up, the coarse material is 
removed, and the oil sand is mixed with heated 
water. The slurry is then piped to a separation 
vessel. In the vessel, the slurry separates in 
three distinct layers—sand settles on the bottom; 
middlings (sand, clay, and water) sit in the middle; 
and a thin layer of bitumen froth floats on the 
surface. The bitumen froth is skimmed and spun 
in centrifuges to remove the remaining sand and 
water before heading to the upgrading plant. The 
leftover sand, clay, and water are pumped to large 
storage areas called tailings ponds or settling 
basins, and the water in recycled back into the 
extraction plant for re-use.

The Alabama oil sands are oil-wet, rather than 
water-wet like those in Canada. Oil-wet sands do 
not respond as well to water/steam processes as 
water-wet sands do. Therefore, different technolo-
gies must be used for the oil-wet sands of Alabama 
(and the rest of the United States).

The potential for surface mining operations to recover 
oil sands in Alabama will be limited to the area 
of surface exposures and for perhaps a few miles 
south of these areas where overburden (overlying 
soil and rock) is not so thick as to prohibit recovery. 
Owing to the variability in physical characteristics 
and bitumen saturations, it is expected that individual 
operations will be located in areas where conditions 
are highly favorable and will generally be of limited 
size. For bitumen extraction from surface operations, 
discussions in Alabama have centered on newer 
technologies that employ closed-loop, solvent-based 
systems, which address many environmental issues 
and are more amenable to application in small- to 
medium-sized deposits. Some of the solvents in devel-

opment are even biodegradable and nontoxic. Most 
of these solvent-based methods eliminate the need for 
tailings ponds, and all significantly reduce the amount 
of water needed for the process. These processes 
have not yet been used on full-scale development, but 
many have been pilot tested, primarily in Utah. The 
pilot studies suggest a significant reduction in water 
use, energy consumed, and nonreusable tailings by 
the solvent-based systems.

Who will regulate oil sands?  
What are the duties of this 
agency? How are the rules  
and regulations developed?

The State Oil and Gas Board of Alabama (OGB) 
has been given regulatory authority, cradle to 
grave, over extraction of oil from these sands. All 
oil and gas operations in Alabama are regulated 
by the OGB. The current oil and gas conservation 
laws are substantially the same laws adopted in 
Act No. 1 of the Acts of Alabama of 1945 that 
established the OGB. The principal duty of the 
OGB is to promote the proper development of the 
State’s oil and gas resources. The 1945 act, adopted 
on May 22, 1945, provided, inter alia, that the State 
Geologist would serve as the State Oil and Gas 
Supervisor. The position of State Geologist had 
been established by the legislature in 1848.

The statutory duties of the OGB are to prevent 
waste of oil and gas resources and to protect the 
correlative rights of the mineral owners. Regula-
tions established by the OGB address well drilling 
and production as well as oil and gas conservation 
and protection of the environment. The rules and 
regulations of the OGB and the oil and gas laws 
of Alabama are compiled in the State Oil and Gas 
Board of Alabama Administrative Code, which is 
available through the Publications Office as OGR 1 
(the “Gold Book”) or at http://www.gsa.state.al.us/
documents/misc_ogb/goldbook.pdf.

The OGB holds regular public meetings or 
hearings. During the hearings, the Board hears 
evidence and issues orders on motions by the 
Board and on various petitions filed by parties—
oil companies and landowners. The staff of OGB 
is in the process of developing draft rules for 

Q:

Q:
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oil sands surface mining operations that will be 
presented to the Board members over the coming 
months. Stakeholders, including the public, will be 
consulted throughout the process. It is anticipated 
that these rules and regulations will address the 
requirements of the OGB for the presentation of 
operational plans, the operational phase of oil 
sands mining and bitumen extraction, and the 
ultimate abandonment of operations and site recla-
mation and restoration.

The OGB rulemaking process, including require-
ments under the Administrative Procedures Act, 
is outlined below. The OGB’s process of adopting 
rules ensures that landowners, mineral owners, oil 
and gas companies, public officials, and interested 
citizens have ample time and opportunity to 
comment on rules proposed by the OGB.

• Initially, the Board’s staff publishes a notice of 
a proposed rule on the website of the State Oil 
and Gas Board, the website of the Secretary of 
State, and in statewide newspapers. 

• The notice of the proposed rule is placed 
on the Board’s docket and remains on the 
Board’s docket for several hearings over several 
months. At any hearing of the Board, an inter-
ested party may comment on the rules. 

• After the rule is officially proposed by the 
State Oil and Gas Board of Alabama, the 
Board’s staff publishes the rule in the Alabama 
Administrative Monthly to formally commence 
rule-making under the Alabama Administrative 
Procedure Act. The Alabama Administrative 

Procedure Act requires that rules be published 
in the Alabama Administrative Monthly for 
at least 35 days. During this 35-day comment 
period, any interested party can submit oral 
or written comments to the Board. At a Board 
hearing following the 35-day comment period, 
the Board will hear any additional comments 
on the proposed rule. 

• After the Board approves the rule, a legislative 
committee, the Joint Committee on Administra-
tive Regulation Review, has authority to review 
the rule. In most cases, the rule becomes 
effective without further review. However, the 
Committee can disapprove or amend rules. 
Thereafter, the full legislature can consider the 
rule and disapprove the rule or allow the rule 
to become effective.

For more information, please contact the OGB at 
(205) 349-2852.

What permits are required to 
begin the extraction process? 
What is the process for obtaining 
a permit? 

The staff of OGB is in the process of developing 
draft rules for oil sands surface mining operations 
that will be presented to the Board members over 
the coming months. These rules will address the 
permits required for the extraction process, as 
well as the process for obtaining these permits. 
Stakeholders, including the public, will be 
consulted throughout the process. It is anticipated 
that these rules and regulations will address the 
requirements of the State Oil and Gas Board for 
the necessary operational plans, the operational 
phase of oil sands mining and bitumen extraction, 
and the ultimate abandonment of operations and 
site reclamation and restoration. Until these rules 
and regulations are approved, it is impossible to 
provide details at this time. It is important to note 
that the public and other stakeholders will have 
multiple opportunities to comment and be heard 
throughout the rulemaking process.

Figure 3. Hartselle Sandstone showing the presence  
of bitumen.

Q:
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Beyond what will be required by the OGB, 
other permits may be needed, including envi-
ronmental permits. The Alabama Department of 
Environmental Management (ADEM) issues envi-
ronmental permits for a wide range of activities, 
including discharge of wastewater or stormwater 
from municipal, mining, and industrial activities, 
and disposal of materials that are classified as 
solid wastes and hazardous wastes. The environ-
mental permits issued by ADEM are required by 
law to be protective of water quality standards 
and air quality standards, which, in turn, are 

designed to be protective of human health and 
the environment. For complete details, see 
ADEM’s Guide for Citizen Participation available 
on ADEM’s website at http://adem.alabama.gov/
MoreInfo/pubs/citizensguide.pdf.

The processes for issuing permits once rules are 
developed will allow the public and other stake-
holders an ample opportunity to comment and be 
heard. For more information, please contact the 
OGB at (205) 349-2852 or ADEM at (334) 271-7700. 
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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 re-
sources, 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 Geologist and Oil and Gas Supervisor, (205) 
247-3679; www.gsa.state.al.us/ogb/ogb.html.

Alabama Oil Sands  
Educational Team

The mission of the 
Alabama Depart-
ment of Environ-
mental Management 
(ADEM) is to assure 
for all citizens of the 
State a safe, health-

ful, and productive environment. ADEM fulfills this mission 
through the detailed review of permit applications, the issu-
ance of permits that are protective of natural resources (air/
land/water), the performance of compliance inspections, and 
the completion of enforcement actions as needed. In addition, 
ADEM collects a wide range of data that is utilized to guide its 
efforts and support a science-based decision making process. 
Through the implementation of major environmental laws, 
such as the Clean Air Act, the Clean Water Act, the Safe Drink-
ing Water Act, and others, ADEM works to fulfill its mission 
each and every day on behalf of today’s citizens as well 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.
adem.alabama.gov.

The Geological Survey of Alabama, estab-
lished in 1848, is the state agency with 

the mandate to explore for, character-
ize, and report on Alabama’s min-
eral, energy (fossil fuel), water, and 
biological resources in support of 
economic development, conservation, 

management, and public policy for the 
betterment of Alabama’s citizens, com-

munities, and businesses. Contact: Berry H. 
(Nick) Tew Jr., State Geologist and Oil and Gas Supervisor, (205) 
247-3679; www.gsa.state.al.us.

State Oil and Gas Board of Alabama

Geological Survey of Alabama

Alabama Department  
of Environmental Management 

Association of County
Commissions of Alabama

The Association of 
County Commissions of 
Alabama is a statewide 
organization represent-
ing county government in 
Alabama. ACCA promotes 
improved county govern-
ment services in Alabama, 
offers educational pro-

grams for county officials and their staff members, administers 
insurance programs for county governments and employees, 
offers legal advice, and represents the interests of county gov-
ernment before state and federal organizations and agencies. 
Contacts: Sonny Brasfield, Executive Director, (334) 263-7594; 
www.alabamacounties.org.

Alabama Cooperative Extension System
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The Alabama Cooperative Exten-
sion System operates as the primary 
outreach organization for the land-
grant functions of Alabama A&M 
and Auburn Universities. Alabama 
Extension collaborates with many 
partners to help people and com-
munities improve their quality of 
life and economic well-being by 
providing educational opportunities 

and information grounded in research-based science. Extension 
has offices in all 67 counties, nine urban centers and a family 
life center, and eight research and Extension centers as well 
as a state-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 Admin-
istrator, (256) 372-5710; www.aces.edu.
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The publication was produced in cooperation with the State Oil and Gas Board of Alabama (www.
gsa.state.al.us/ogb/ogb.html), the Geological Survey of Alabama (www.gsa.state.al.us), the Alabama 
Department of Environmental Management (www.adem.alabama.gov), the Association of County 
Commissions of Alabama (www.alabamacounties.org), and the Alabama Cooperative Extension 
System (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. 

Published by the Alabama Cooperative Extension System (Alabama A&M University and 
Auburn University), an equal opportunity educator and employer.     
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