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Cross Sections From The Midwest Regional Carbon Sequestration Partnership: Visualizng Subsurface Carbon Storage Opportunities Across The Central And Eastern United States
Philip A. Dinterman1, Jessica Pierson Moore1, J. Eric Lewis1, Stephen F. Greb2, Kenneth G. Miller3, William J. Schmelz3
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ABSTRACT

In the fourteen years following creation of the Midwest Regional 
Carbon Sequestration Partnership (MRCSP) domestic energy 
production and CO2 point-source trends in the United States have 
experienced tremendous changes. Increasing use of natural gas as a 
source of electrical generation, coupled with the rise of renewable 
technologies, resulted in the closing of many coal-fired power plants. 
The coal-fired plants that remain open must now strike a balance 
between competitive economics and an increasingly climate-conscious 
public. These challenges necessitate a continued comprehensive, 
nation-wide, investigation of CO2 mitigation strategies, including 
carbon storage in deep saline aquifers as well as enhanced recovery of 
oil and natural gas via CO2 floods.

In support of these efforts, MRCSP is characterizing Carbon Capture, 
Utilization, and Storage (CCUS) opportunities across a ten state-region 
in the central and eastern United States. Updating and packaging the 
existing database of petroleum fields in the region has been one of the 
major MRCSP tasks of the West Virginia Geological and Economic 
Survey (WVGES) across this region.

WVGES is also working with other MRCSP researchers to construct a set 
of regional cross-sections illustrating subsurface opportunities for CO2 
Enhanced Oil Recovery (EOR) in depleted oil fields; Enhanced Gas 
Recovery (EGR) in organic-rich shales, and CO2 storage in deep saline 
aquifers. A set of three cross-sections will be delivered as part of this 
effort: a cross-section illustrating opportunities in the north-central 
reaches of the region; a central cross-section that ties into a similar 
section constructed during earlier research; and an offshore Atlantic 
section illustrating onshore-to-offshore opportunities in the 
Mid-Atlantic. These cross sections will augment existing knowledge of 
subsurface reservoirs across the region.

When combined with results from other areas of MRCSP research, 
these cross-sections enable policy makers, researchers, and other 
constituent groups across a wide geographic area to visualize and 
determine the types of CCUS strategies that represent viable options 
for mitigation of CO2 point sources in their respective areas.
MRCSP is supported by U.S. Department of Energy-National Energy 
Technology Laboratory Agreement No. DE-FC26-0NT42589.

Stratigraphic Column for the Michigan and Appalachian basins portion of the MRCSP
region. Units are labeled by type and/or CO2 sequestration/EOR target and con�ning
layers.

Stratigraphic column for the Coastal Plain and O�shore portion of 
the MRCSP region. Units are labeled by lithology.

MRCSP cross section completed in earlier phases through Michigan, Indiana, Kentucky, West Virginia, & Pennsylvania. This section includes four wells drilled by U.S. Department of Energy-funded projects for the 
purpose of testing CO2 storage technology in the region. 

MRCSP region showing oil & gas �elds and CO2 point sources. CO2 point sources are 
displayed according to emission levels.

MRCSP region states diplaying yearly emissons by state and within state by emissions
type.

Explanation for Phase 3 (P3), Great Lakes (GL), & Central Arches to Basin (CAB)
Cross Sections

Enhanced oil recovery (EOR) target

Sequestration target (potential saline reservoir)

Local sequestration target (confining interval containing
potential reservoirs within it)

Confining interval 

Organic-rich shale (confining interval with adsorption
trapping and possible enhanced gas recovery, * >2,500 ft
on Great Lakes section)

Sedimentary rocks (and in some areas intercalated
basalts)

Igneous and metamorphic rocks

Rock unit series

Top of Mississippian strata

Top of Devonian strata

Top of Pennsylvanian strata

Top of Silurian strata

Top of Ordovician strata

Top of Cambrian strata

Top of Precambrian strata

unconformity

path of well used to interpret subsurface geology

interpreted path of well, below total depth,
used to interpret subsurface geologyWell Type

Gas

Dry

Injection

Unknown

Basal Confining Units (Proterozoic)

Organic-rich shale (confining interval with adsorption
trapping and possible enhanced gas recovery, *1,000-2,500 
ft depth on Great Lakes section) 

Top of Knox-equivalent strata (sub-Sauk unconformity)

2,500 ft. well depth

1,000 ft. well depth

Rock Units (Paleozoic)

Fault (arrow shows relative 
direction of movement)

Injection zone

Class I injection well

Stratigraphic test for 
carbon storage research

Structure symbols

Anticline (details not shown)

Syncline (details not shown)

Regional cross sections are only one aspect of the work undertaken in the MRCSP project. Overall, the 
project goals are to provide data for CCUS opportunities. Oil and gas �elds have been evaluatedand 
ranked for their suitability of CO2 storage and/or utilization. This includes compiling characteristics (ex. 
porosity, permeability, API gravity, water saturation, etc.) on all �elds in the MRCSP region. The �elds were 
then ranked, among other variables, on storage e�ciency and capacities. The regionalcross section are an 
integral part of the evaluation of CCUS opportunities and provide a subsurface understanding of the 
geology throughout the region from surface to basement. Cross section pathsand wells were selected to 
geographically cover the region, intersect important known geological features, and intersect highly 
ranked �elds and/or areas. There is only a small number of wells that penetrate to basement in the deeper 
parts of the Appalachian basin and most were not recently drilled. Also, where applicable, MRCSP used 
interpretations from the U.S. Geological Survey regional cross sections. These cross sections are used to 
de�ne, visualize, and evaluate the many reservoirs in the MRCSP region for potential CCUS opportunities.  
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FUTURE WORK

Editing is continuing for both subsurface geology and cross section format. The �nal 
cross sections will be deliverable products for the MRCSP submission to U.S. 
Department of Energy. Interpretations are ongoing as well as correlating geology over 
multiple states and geologic basins where facies, lithology, and formation names all 
change. 

CONCLUSIONS

The three new cross sections shown here are drafts and
everything on the cross sections is a work in progress. When
completed, these cross sections will provide a regional resource for
the MRCSP region. Though designed as tools for carbon capture and 
utilization opportunities, these cross sections could be utilized by a wide 
array of users for regional geology, structural, and stratigraphic correlation.

MRCSP IS:
 

Area of interest, with locations of multi-
channel seismic pro�les and wells & 
coreholes available in region. 
Wells & Coreholes
Continental O�shore Stratigraphic Test wells
 B-2 & B-3 (white)
29 Exploration wells 1979-1981 (red)
DSDP, ODP, IODP, AMCOR cores 
 (blue & green)


