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Site Characterization for CO2 Storage 
from Coal-fired Power Facilities in the 
Black Warrior Basin of Alabama
 
Background
Carbon capture and storage (CCS) technologies offer the potential for reducing CO2 
emissions without adversely influencing energy use or hindering economic growth. 
Deploying these technologies in commercial-scale applications requires adequate 
geologic formations capable of (1) storing large volumes of CO2, (2) receiving injected 
CO2 at efficient and economic rates, and (3) retaining CO2 safely over extended 
periods. Research efforts are currently focused on conventional and unconventional 
storage formations within depositional environments such as: deltaic, fluvial, alluvial, 
strandplain, turbidite, eolian, lacustrine, clastic shelf, carbonate shallow shelf, and reef.  
Conventional storage types are porous permeable clastic or carbonate rocks that have 
fluids such as brine, oil, or gas in the natural void spaces of the rocks. Unconventional 
storage types include unmineable coal, organic shale, and basalt interflow zones1. 

The Department of Energy’s (DOE) National Energy Technology Laboratory (NETL) 
selected 10 projects that received $49 million of DOE funding to characterize promising 
geologic formations for CO2 storage. The funding was provided by the American 
Recovery and Reinvestment Act of 2009 (ARRA), which was enacted to create new 
jobs, spur economic activity, and promote long-term economic growth. This research 
further advances DOE’s efforts to develop a national assessment of CO2 storage 
resources in deep geologic formations. These 10 projects are focusing on the regional 
site characterization of high-potential geologic storage formations. They will assess 
and develop comprehensive data sets of storage formation characteristics (porosity, 
permeability, reservoir architecture, cap rock integrity, etc.) to provide insight into 
the potential for selected geologic reservoirs across the United States to safely and 
permanently store CO2. An additional $50 million of ARRA funding was provided to 
augment the work that the existing projects are conducting. This additional funding 
is allowing these projects to further characterize reservoir geology, identifying 
additional storage opportunities for industrial CO2 sources. This additional funding 
is allowing these projects to drill additional and/or deeper wells, collect significantly 
better log and core data to populate models, collect additional geophysical data, and 
integrate additional data and conduct more extensive reservoir models.

Project Description
The University of Alabama, Geological Survey of Alabama, and Rice University will 
identify CO2 storage potential in the Black Warrior Basin (in addition to the limited 
storage potential previously identified in coal seams present in the area). Roughly 28 
million metric tons of CO2 are released into the atmosphere annually by two pulverized 
coal power plants located in the basin (Figure 1). This provides a great motivation to 
determine the geological storage resources for potential CCS in the Black Warrior 
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Basin. Multiple stacked saline reservoirs whose formations have not yet been characterized underlie the two power plants. These 
saline reservoirs represent a possible long-term CO2 storage opportunity, accompanied by enhanced recovery opportunities for 
mature oil and natural gas fields in the basin.

The project team is analyzing geophysical well logs, seismic surveys, and core analysis data to define the CO2 acceptance and 
storage capability of the stacked saline reservoirs.  The project team is also characterizing the test site located at Alabama Power 
Company’s William C. Gorgas plant (Figure 2), which includes designing and developing a geologic test wellbore, determining the 
suitability of the site for storage, and performing a computational simulation of the reservoir.  As part of characterization activities, 
the team will evaluate a formation stratigraphic, dissolution, and mineralization containment analysis that defines the ability of the 
formation to contain CO2.  The team will also develop a Best Practices Manual for site characterization, and selection and performing 
a risk assessment for potential large-scale storage projects.  Finally, the project team will institute a technology transfer program 
to disseminate program results through professional and educational organizations as well as the Regional Carbon Sequestration 
Partnerships (RCSPs) and National Carbon Sequestration Database and Geographical Information System (NATCARB). 
Objective(s)
The primary objective of the DOE’s Carbon Storage Program is to develop technologies to safely and permanently store CO2 and reduce 
Greenhouse Gas (GHG) emissions without adversely affecting energy use or hindering economic growth.  The Programmatic goals of 
Carbon Storage research are:  (1) estimating CO2 storage capacity in geologic formations; (2) demonstrating that 99 percent of injected 
CO2 remains in the injection zone(s); (3) improving efficiency of storage operations; and (4) developing Best Practices Manuals (BPMs).  

The primary objectives of this project are (1) to quantify the ability of the Black Warrior Basin saline formations and mature conventional 
hydrocarbon reservoirs to accept and retain CO2 and (2) to subsequently develop a site characterization, selection, and development plan 
to facilitate commercial utilization of these formations for CO2 storage, which includes opportunities for enhanced oil and natural gas 
recovery.  Best practices will be identified for site characterization and selection, as well as for the risks associated with commercialized 
geologic storage technology in the Black Warrior Basin.  Current storage resource estimates indicate that the Black Warrior Basin could 
storage approximately 28.2 billion metric tons of CO2, though this estimate is currently being refined by the research team. 
 
Accomplishments
•	 The	project	team	is	currently	assessing	the	geologic	framework	of	the	project	area	through	existing	data	sets	that	include	 

geophysical logs and core from previously drilled wells.  

•	 An	assessment	of	the	storage	resources	and	containment	parameters	of	the	storage	formations	within	the	Black	Warrior	Basin	
has also been initiated; preliminary estimates of 28 billion metric tons of CO2 regional storage resource have been projected for 
the Paleozoic stratigraphic section. 

•	 The	project	team	has	also	selected	the	location	for	the	characterization	test	on	the	Gorgas	plant	property,	and	completed	
drilling the wellbore to 4,915 ft total depth.  Coring, geophysical logging, and vertical seismic profiling has also been completed. 

•	 Acquisition	of	approximately	10	miles	of	2D	seismic	in	the	vicinity	of	Gorgas	Power	Plant	has	been	completed.		

•	 Reservoir	simulations	have	been	initiated.	Rice	University	has	also	initiated	experimental	lab	studies	to	understand	the	
long-term containment of CO2 injection through reservoir trapping mechanisms that include dissolution, residual trapping, 
adsorption, and mineralization.  

Benefits
The overall effort will provide greater insight into the potential  
for geologic formations across the United States to safely and  
permanently store CO2. The information gained from this  
endeavor will further DOE efforts to refine a national assess 
ment of CO2 storage resources in deep geologic formations.   
Particularly, the study will help to characterize the ability of  
the Black Warrior Basin saline formations and hydrocarbon  
reservoirs to accept and retain significant volumes of CO2  
from point emission sources in the region.  Current storage  
resource estimates indicate that the Black Warrior Basin could  
storage approximately 28.2 billion metric tons of CO2.   
Additionally, the project will create potential opportunities to  
utilize CO2 for enhanced oil and natural gas recovery, identify  
risks associated with geologic carbon storage in the Black Warrior  
Basin, and create a regional BPM for carbon storage within the  
region.  The data gathered as part of this research effort will be  
shared with the RCSP, Southeast Regional Carbon Sequestration  
Partnership (SECARB), integrated into NATCARB, and utilized for  
the 4th Edition of the Carbon Sequestration Atlas of the United  
States and Canada.
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Figure 2. William Crawford  
Gorgas Steam Plant

Figure 1.  Location map  
of study area in the Black  
Warrior Basin of Alabama


