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Geologic Diversity of MRCSP Region

MRCSP Region’s 
Diverse Geology

Modified from 

King, et al, 1974



Illustrative cross section

Basins and Arches Region Cross Section
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HighHigh--purity COpurity CO22 source from source from 
gas processinggas processing• Three main sites were 

identified in site selection 
process.

• Sites were visited during 
Phase I to ensure physical 
setting would be suitable for 
drilling, testing, and other 
field work.

• Sites are located in major 
geologic structures in 
MRCSP region

Phase II Phase II –– Demonstration Site DescriptionsDemonstration Site Descriptions

Cincinnati 
Arch Site

Appalachian 
Basin Site

Michigan 
Basin Site



• Injection at or near First Energy’s R.E. Burger coal-fired 
power plant in Eastern Ohio

• CO2 from planned extension of PowerSpan’s process for CO2
capture, gas processing plants, or commercial sources

• Multiple but probably thin saline formations present in the 
area.  EOR and ECBM are also possible

• Ohio has Primacy for permitting of injection wells.
• Seismic monitoring may be difficult in deeper layers but 

possible in shallow formations

Site Overview: Appalachian BasinSite Overview: Appalachian Basin



• R.E. Burger Power Plant 
and PowerSpan’s
Demonstration Unit

Site Overview: Appalachian BasinSite Overview: Appalachian Basin



Appalachian Basin SiteAppalachian Basin Site-- Preliminary Preliminary 
Geologic AssessmentGeologic Assessment



Appalachian Basin SiteAppalachian Basin Site-- Preliminary Preliminary 
Geologic AssessmentGeologic Assessment



••Detailed Geologic Site Assessment nearing Detailed Geologic Site Assessment nearing 
completion for site.  Multiple storage targets have completion for site.  Multiple storage targets have 
been identified. been identified. 
••Total sedimentary rock thickness in the area Total sedimentary rock thickness in the area 
exceeds 12,000 ft.  exceeds 12,000 ft.  
••Well drilling and characterization efforts will likely Well drilling and characterization efforts will likely 
focus on the upper 8,000 ft where several COfocus on the upper 8,000 ft where several CO22 storage storage 
targets exist.targets exist.
••Held a preliminary meeting to brief the Ohio Held a preliminary meeting to brief the Ohio 
regulatory personnel about the project  regulatory personnel about the project  

Potential COPotential CO22 Storage ReservoirsStorage Reservoirs
at Appalachian Basin Site at Appalachian Basin Site 

Appalachian Basin SiteAppalachian Basin Site-- Preliminary Preliminary 
Geologic AssessmentGeologic Assessment



• Use of Phase 1 maps for preliminary site 
assessment and to guide the site characterization 
efforts and MMV

Appalachian Basin SiteAppalachian Basin Site-- Preliminary Preliminary 
Geologic AssessmentGeologic Assessment



• Geologic structure, isopach maps, 
oil/gas, and deep coal seams

Appalachian Basin SiteAppalachian Basin Site-- Preliminary Preliminary 
Geologic AssessmentGeologic Assessment



Appalachian Basin SiteAppalachian Basin Site--
Site Characterization PlansSite Characterization Plans

• Proposed Seismic Line 
Locations have been 
determined.

A series on “quasi-3D” 
seismic lines are also 
planned on site.



Appalachian Basin SiteAppalachian Basin Site-- Preliminary Preliminary 
Geologic AssessmentGeologic Assessment

•• Extensive mining in area in Extensive mining in area in 
both Ohio and West Virginia.both Ohio and West Virginia.
•• Mines may present challenges Mines may present challenges 
to seismic survey and well to seismic survey and well 
drilling.  drilling.  



••Well designs are being compiled that fulfill requirements for siWell designs are being compiled that fulfill requirements for site te 
characterization, injection tests, and regulatory permits.characterization, injection tests, and regulatory permits.

Preliminary Well Design for Appalachian Basin SitePreliminary Well Design for Appalachian Basin Site

Appalachian Basin SiteAppalachian Basin Site-- Site Site 
Characterization PlansCharacterization Plans



• Located at or near a Duke Power coal-fired plant 
between Appalachian and Illinois basins

• CO2 from a planned oxy-fuel capture test in 
Cincinnati area or from commercial source

• Mt. Simon sandstone is the primary storage 
candidate with good thickness and Eau Claire Shale 
as caprock.  Potential for other zones below Mt. 
Simon

• Permitting by EPA Region 4 in Kentucky, Region 5 
in Indiana, and Primacy for Ohio

• Mt. Simon should high injectivity and be conducive 
to seismic monitoring

Site Overview: Cincinnati ArchSite Overview: Cincinnati Arch



•• Preliminary geologic site assessment Preliminary geologic site assessment 
has been completed for Cincinnati Arch has been completed for Cincinnati Arch 
Site. Site. 
•• Results indicate a thick Mt. Simon Results indicate a thick Mt. Simon 
/Basal Sandstone formation is the /Basal Sandstone formation is the 
primary storage target at depths of primary storage target at depths of 
approximately 3200approximately 3200--3500 ft.3500 ft.
•• More analysis of siteMore analysis of site--specific specific 
parameters is being performed to parameters is being performed to 
support field work and testsupport field work and test--well design.well design.
•• AnAn initial briefing to regulatory initial briefing to regulatory 
personnel has been completed.personnel has been completed.

Thickness Map of Mt. Simon/Basal Thickness Map of Mt. Simon/Basal 
Sandstone for Cincinnati Arch SiteSandstone for Cincinnati Arch Site
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Preliminary Geologic Assessment: Preliminary Geologic Assessment: 
Cincinnati Arch SiteCincinnati Arch Site



Deep Rock Formations in Cincinnati Arch AreaDeep Rock Formations in Cincinnati Arch Area

Proposed Well Site

B

B’

B B’

Preliminary Geologic Assessment: Preliminary Geologic Assessment: 
Cincinnati Arch SiteCincinnati Arch Site



•• Seismic survey for site characterization Seismic survey for site characterization 
planned for summer, 2006planned for summer, 2006
•• Design of injection test system is Design of injection test system is 
underway.underway.
•• Site characterization results provide Site characterization results provide 
information necessary for meaningful information necessary for meaningful 
testing.testing.

Site Characterization and System Site Characterization and System 
Design: Cincinnati Arch SiteDesign: Cincinnati Arch Site



• Located at the northern rim of Michigan Basin
• Gas processing plants owned by DTE can provide 

pure CO2

• Compression facility and ~8-mile long pipeline for 
active EOR – possibility of longer-term injection test

• Geology suitable for tests in multiple saline 
formations (Sylvania Sandstone, Mt. Simon, St. 
Peter) and/or EOR (Niagaran Reefs) if desired.

• Available geologic data from existing wells
• Potential for 4-D seismic or cross-well monitoring
• EPA Region 5 permitting for all classes of wells in 

Michigan

Site Overview: Michigan BasinSite Overview: Michigan Basin



Preliminary Geologic Assessment: Preliminary Geologic Assessment: 
Michigan Basin SiteMichigan Basin Site

Natural Resources 
Canada



CO2 Capture, Compression, Pipeline in the Vicinity of Potential Injection Sites

Site Selection: Michigan BasinSite Selection: Michigan Basin



Active CO2 EOR Flood with several additional wells present

Site Selection: Michigan BasinSite Selection: Michigan Basin



Preliminary Geologic Assessment: Preliminary Geologic Assessment: 
Michigan Basin SiteMichigan Basin Site
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Preliminary Geologic Preliminary Geologic 
Assessment: Michigan Basin SiteAssessment: Michigan Basin Site

•Sylvania Sandstone



Site Characterization and Design: Site Characterization and Design: 
Michigan Basin SiteMichigan Basin Site
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Regional Potential and Phase II Pilot Injection Tests

To fully evaluate the region’s potential pilots should be designed to test as many of the 
best candidate reservoirs as possible, over a broad area of the partnership.



Conclusions/ResultsConclusions/Results

MRCSP Phase II sites represent a large spatial and geologic 
extent of the region

During the last six months substantial progress has made in 
the geologic assessments, planning of site characterization and 
field tests. 

Working relationship with host locations has been established
A foundation for outreach effort and regulatory aspects has 

been prepared in collaboration with the host sites
The main tasks in the near future are seismic surveys for the 

Appalachian Basin site and the Cincinnati Arch site, which are 
scheduled for this summer.

Plans are also proceeding with retrofitting a dry well at the 
Michigan Basin site for monitoring in the next few months.

We are off to a solid start!




