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FIRST WAVE OF INCENTIVE- KA SR
DRIVEN CCS PROJECTS
IN NORTH DAKOTA

GREAT PLAINS CO, SUMMIT CARBON COAL CREEK STATION
SEQUESTRATION PROJECT SOLUTIONS FACILITY|

FACIUTY\ gasification plant capable of FACILITY/| 32 ethanol plants and other facilities in
five s

MIDWEST AGENERGY

FACILITY| siue Fiint 70-million-galion dry mill ethanol
production pla

RED TRAIL ENERGY
FACILITY|

PROJECT TUNDRA

FACILITY/| 734-Mw two-unit minemouth lignite coal-fired power plant
TONNAGE| About 3.9 MMtpa of €O,

INJECTOR DESIGN | Duslinfection welsinto stacked storage resex
REGULATORY STATUS| :

UNDEERC.ORG/RESEARCH

EERC |

CO2 Point Sources

« Ethanol Production

Coal-Fired Power Generation
Gasification

Fertilizer Production

Natural Gas Processing
Natural Gas Power Generation
Industrial Processes

Capture/Storage Models

» Source/Sink-Matched
« Source Aggregation and Storage Hub
« Capture Hub with Distributed Storage

* Hybrid storage with Enhanced Oil Recovery,
Minerals Recovery and/or other Utilization

Critical Challenges. Practical Solutions.



STORAGE FACILITY PROJECT BOUNDARIES
North Dakota UIC Class VI
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* CO, Plume — Simulated boundary at end of injection. : :
. ) o O, 4 4 A i Hearing Notification/Area 2
« Stabilized Plume — Simulated boundary at post- . , ’ : :
Injection stabilization. : - pommmmmmmmmsoo oo, -
" : . orage Facility Area | : :
- Storage Facility Area— Boundary + Buffer A . § |4
' Stabilized __J (@ina70 Baae ] s '
. : Plume S > : :
[Pore Space Lease and Amalgamation Area] : : g \ ! :
) .. ) ) - ; Lﬁ: CO, Plume ) i :
« Hearing Notification Area— Y2 mile from the storage . | E | :
facility area boundary (mineral estate and surface | ' ! :
I S I 1
estate). : i / g
 Areaof Review (AOR) — Not shown; calculated with ' :
simulation. : e -
« Evaluation Area— 1 mile from the storage facility _ Pt loaz ol gl |
area boundary (default minimum AOR). | ... 1 mile e
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CO, plume

Storage faclility expansion to accommodate additional CO,
Expand storage facility area =» More capacity
More wells = Storage efficiency = More capacity

Stacked storage =» More capacity
Active reservoir management = Storage efficiency = More capacity

ZER>, U.S. DEPARTMENT OF —|NATIONAL N 2 z
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STACKED STORAGE

Conceptual Scenario
(Rl

il

Complex geology, lower capacity, and
moderate development cost

Simple geology, great capacity, and <
low development cost

Moderate geology, moderate capacity, and
high development cost

Great capacity, simple geology, and
high development cost

EERC MB60647.Al
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ACTIVE RESERVOIR MANAGEMENT

Active Reservoir Management

* Mitigate pressure interference between neighboring Foolpint of Footprint o
CCS prOJeCtS_ CO, plume elevated pressure

 Improved storage efficiency / increase capacity of a
permitted CO, storage site.

* Reduce stress on sealing formation.

. (b3_eos)teer Injected fluids (injection and extraction of
rine). 00, njocton

 Divert pressure from potential leakage pathways. Briny water
 Improve injectivity, capacity, and storage efficiency.
* Reduce area of review (AOR).

« Accelerated pressure dissipation after injection.

CO, plume

Pressure perturbation and
brine displacement

Brine Treatment
’ Alternate SF)UFCG Of water. [lTustration modified from Lawrence Livermore National
« Reduced dlsposal volumes. Laboratory https://str.linl.gov/Decl0/aines.html

« Salable products for beneficial use.

U.S. DEPARTMENT OF N NATIONAL e . .
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https://str.llnl.gov/Dec10/aines.html
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DISCLAIMER

This presentation was prepared as an account of work sponsored by an agency of the United
States Government. Neither the United States Government, nor any agency thereof, nor any
of their employees, makes any warranty, express or implied, or assumes any legal liability or

responsibility for the accuracy, completeness, or usefulness of any information, apparatus,
product, or process disclosed or represents that its use would not infringe privately owned
rights. Reference herein to any specific commercial product, process, or service by trade
name, trademark, manufacturer, or otherwise does not necessarily constitute or imply its
endorsement, recommendation, or favoring by the United States Government or any agency
thereof. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof.
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