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What is CCS?

Carbon capture and storage
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What is CCS?

Kemper County Facility




What is CCS?

CCS has variable sources and sinks




What is CCS?

CCS has variable sources and sinks

Geological Storage OptionsforcO, ~  ce— Produced oil or gas
1 Use of CO, in Enhanced Coal Bed Methane Recovery Injected CO,

Deep unmineable coal seams CREr 2 Stored CO,
Depleted oil and gas reservoirs

Use of CO, in Enhanced Oil Recovery

Deep unused saline water-saturated reservoir rocks

Other suggested options (basalts, oil shales, cavities) = 6
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Major Sinks:
1. Saline aquifer storage
2. Enhanced Oil Recovery
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Saline storage versus EOR
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Industrial sources versus combustion sources
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. Industrial separation .
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* As of 2018...
— Most CCS operations are industrial
— Most CCS operations are EOR

— All CCS operations are either industrial or EOR —
no operating combustion-based saline storage
systems

e Why?



Why Industrial Capture?
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EOR can create an industrial ecosystem
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* CCS will always require Tax Credit May Rev Up Carbon
energy & $$$ Capture And Sequestration
. Technology
* Two main sources of @

SSS:

— Tax credits
— EOR
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Where can CCS go from here?

High-purity Industrial emissions and potential EOR fields
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Where can CCS go from here?

CO, Sources in Louisiana

CO, Emissions (tonnes)
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Where can CCS go from here?

High Purity CO, Sources in Louisiana
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Where can CCS go from here?

High Purity CO, Sources in Louisiana
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Where can CCS go from here?

Cash flow model of CCS-EOR in Louisiana
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Assumes a S35/tonne tax credit as in 45Q
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Where can CCS go from here?

Cash flow model of CCS-EOR in Louisiana
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Where can CCS go from here?

Cash flow model of CCS-EOR in Louisiana
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Where can CCS go from here?

Transportation: Can we reuse existing lines?
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Where can CCS go from here?

Transportation: Can we reuse existing lines?
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Where can CCS go from here?

What About Leakage?
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Relative leaked volume ratio
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Where can CCS go from here?

Model Results from NETL's NRAP model
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What About Storage?

All potential high-purity industrial emissions sources in the US
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What About Storage?

Potential Industrial CCS Systems in the US
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What’s Next?
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* Wide variety of CCS system configurations

* Even with 45Q, EOR is likely more cost effective that
storage for most systems

* Constraints are associated with “small” scale

— Suggests that alternative system configurations may be
useful (i.e. cooperation is needed!)

26



Thank You!

David Dismukes
Mehdi Zeidouni
Richard Hughes
Michael Layne
Brian Harder

Kimberly Sams-Gray
Brian Hill

Jerry Hill

Juan Lorenzo
Chacko John

27



