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Context of the work

Modified from physicalgeography.net, accessed on Nov 2022
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CO2 Emissions in United States

EPA, accessed on Nov 2022
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CO2 Emissions in Oklahoma

Oklahoma energy-
related CO2
Emission: 90.8 
million metric ton 
(rank 23rd in the 
country).

Total Reported 
Emissions: 
46,773,876 Metric 
ton CO2e from 151  
facilities.

Modified after OGS fact sheet 1, 2021
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45Q Qualified CO2 Sources in Oklahoma
Key Elements of the Section 45Q Credit

Total Reported CO2 Emissions 
that qualified for 45Q: 
35,964,210 Metric ton CO2e 
from 23 facilities.

Modified after OGS fact sheet 1, 2021 
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CO2 Phase Diagram

Modified after Olsenburg, 2007
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Trapping Mechanisms

Modified after Metz et al., 2005

Modified after Xu et al., 2004 Modified after Ge et al., 2022
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Refers to capture of CO2 from large stationary sources (e.g. power plants, etc), and either 
reuse or  store it in the deep subsurface (geologic sequestration).

Carbon Capture, Utilization and Storage

Modified after Metz et al., 2005
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Geological Carbon Storage Potential in Oklahoma

Modified after OGS fact sheet 1, 2021
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Deep Saline Aquifers as Carbon Storage

Criteria:
Depth > 2500 ft (800 m)
TDS > 10,000 ppm

Arbuckle Group
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Deep Saline Aquifers in Oklahoma

Suriamin et al., in prep

Depth Structure Map

Isopach Map

TDS Map

Modified after Jorgensen et al., 1996
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Oil and Gas Fields in Oklahoma

3192 big and small fields in total:
1803 oil fields
921 gas fields
439 mixed oil and gas fields

Modified after OGS GM39, 2015
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Unmineable Coal Beds as Carbon Storage

Criteria:
• Limited to a relatively 

narrow depth range (600 –
1000 m)

Why coalbeds? 
• Large internal surface area
• CO2 is more adsorbing 

than methane
• Dual role

Definition: any coalbeds below economic mining depth could be used 
to store CO2
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Unmineable Coal Beds in Oklahoma

Suriamin et al., in prep
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Unconventional Organic-Rich Shales as Carbon Storage

Criteria:
• Organic-rich shale > 2500 ft (800 m)
• TOC >= 2 wt%
• Methane-bearing
• Has been or will be stimulated for methane production before

or during implementation of CO2 storage

Why organic-rich shale?
• High certainty in the integrity of this class of reservoirs.
• Presence of an established network of fractures
• Potential to use injected CO2 to enhance production of remaining 

hydrocarbons.
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Unconventional Organic-Rich Shales in Oklahoma

Suriamin et al., in prep

Woodford Shale TOCpd

Woodford Shale – Depth Structure Map

Curtis et al., 2020

Red Area > 1.3 % VRo
(gas window)

Modified after Cardott and Comer, 2021

Vitrinite Isoreflectance Map of Woodford Shale in Oklahoma
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Basalt

Gierzynski and Pollyea, 2017Rapid mineralization reactions
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Basalt in Oklahoma

Modified after OGS fact sheet 1, 2021
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OGS Roles in Carbon Management in Oklahoma

• Geological Data Repository
• Geological and geophysical investigations
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Conclusions

Modified after OGS fact sheet 1, 2021 

• Oklahoma’s diverse and heterogeneous geology
• OGS strong experience in geological and geophysical investigation
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OGS CARBON MANAGEMENT


