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PCOR

Active and Developing CCUS Projects
in the PCOR Partnership Region

@ Developing Capture*
¥ Developing Injection
ACTL = Alberta Carbon Trunk Line

CCA = Cedar Creek Anticline (ND/MT border)
EWSH = Eastern Wyoming Sequestration Hub
WNSH = Western Nebraska Sequestration Hub
*Not all Developing Capture are shown on map
Proposed Alberta CCUS Hubs

Grande Prairie Net Zero
5. Atlas Carbon Sequestrian

. Open Access Wabamun

REGIONAL ACTIVITY

~40 years of CCUS Operations
>2500 kilometers of CO, Pipeline
>200 million tonnes of CO, Stored**

. Net CO, Stored,*
Project
tonnes

Bell Creek EOR =~ 13,000,000*
Blue Flint 507,641**
Cedar Creek Anticline EOR =~ 4,000,000*
DGC Beulah 3,628,408**
U.S. Regional Pilots and Field S 4.000*
Tests
Aquistore > 620,000*
Quest > 11,000,000*
Gevo Richardton CCS 698,846 **
Weyburn > 44,000,000*
Wyoming EOR =~101,000,000*
Shute Creek Class Il AGI > 8,000,000*
Canadian Pilots and EOR =~ 13,000,000*

Tallgrass E. WY Sequestration Hub = 1,500,000*

- * Calculated estimate.
US UIC Class VI PrOJeCtS **Tonnes stored as of July 2026.



Reservoir Characterization via
3D Seismic Interpretation

The seismic survey reveals ancient river
channels in the reservoir similar to the
modern-day Mississippi River valley.

DEPOSITS

Photo Credit: Image captured from Google Earth showing the Mississippi
river valley in northwestern Mississippi.
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Underwood 3D Seismic Survey: By the Numbers
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CONVENTIONAL VERSUS SPARSE ACQUISITION

Conventional Seismic Data Acquisition Sparse Data Acquisition -
® Receiver eceiver
Szzrc:e @ Source
T.
I v
i | ) .
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Lo
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Development regions
Development regions
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LOW-IMPACT SEISMIC DATA ACQUISITION

Attribute to

RMS Ampl

| UNITVERSITY OF
S)EERC | UNY NORTH DAKOTA.
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SCALABLE, AUTOMATED, SPARSE SEISMIC ARRAY (SASSA)

Om
2000 m

4000 m

6000 m

Not to Scale T EERC AL537808.A1

Image from Correa, J., Wood, T., Pevzner, R., Isaenkov, R., Yavuz, S., Yurikov, A., Teryshnikov, K., and Freifeld, B., 2021, 2nd
generation SOV-DAS Task 2 — Core carbon storage and monitoring research (CCSMR) Project ESG14095: U.S. Department of Energy
National Energy Technology Laboratory Carbon Management and Oil and Gas Research Project Review Meeting, August 2021.
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SCALABLE, AUTOMATED SPARSE SEISMIC ARRAY (SASSA)
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CSEM Basics

Layout surface array ° Generate electromagnetic (EM) energy

° EM signatures are recorded

| Solutions.

S) EER(




Baseline Survey (2024)
_ & R P
Monitor Survey (2025) Q o © x <
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Total Electric Field Difference (2025 — 2024)

Map shows difference in total
electric field in volts/meter

measured with the traditional
CSEM charged well casing \
method. . A

INJ WELL

AR
INJ WELL
1



Streaming Potential (SP)

Secondary Source Created Credit ESG

Measured concu rrently with As water moves through sand, ions are stripped, creating
traditional CSEM a source. This source is a result of pressure and flow,

known as streaming potential.

Observed additional transient EM
signals when pumping rates
change water

W :'k,‘ a5 St
 Signal directly related to pumping -- s
pressure and flow operations i S

« Potential to aid history matching of
reservoir simulation models

Streaming potential signal is sensitive to surface area of
fractures, fluid content and sand particles.

%QEERC. ‘ UN2 NORTH DAKOTA. Critical Challenges. Practical Solutions.



SP: Time-Lapse Response

 These measurements
over just a few hours as
both wells performed the
stop and start.

« SP response related to
pressure and flow
changes both at source
point and within
reservoir.

H 1A S S \ /‘{

o . |
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AUTOMATED, INTEGRATED, MODULAR
(AIM) MONITORING NETWORK

Near-real-time monitoring of multiple environments, AIM:\Kﬁtonomous,

including: Integrated, Modular
« Ambient air, soil gas, groundwater, and deep subsurface attributes.

+ Automated data-gathering, processing, and visualization solutions.

Weather Tower
25 Station #2
Exogenuous Addition
20 Biological Respiration
CHz0 + O2—» CO2 + H:0 Groundwater

) ¥ Well
£
= 15 +
© | Oxidation of CHs
= CHs + 20— CO: + H:0
X 10 4
6‘ Exogenous

Addition
of CO,

L 1

L
0 10 20 30
CO,, % volume CO; (% volume)

Figure out of Dixon and Romanak (2015).

Figures modified from Hunt, J.E., Richards, T.L., Yu, X., and Azzolina, X., 2025, Workflow for process automation of soil gas results from an

UNIVERSITY OF
%@ mc ‘ lN@NORTH DAKOTA. automated soil gas-sampling system for application in carbon storage projects, Geoconvention 2025, Calgary, Canada, May 12-14, 2025.



NEXT GENERATION MONITORING

» Lower-impact, lower-cost solutions for monitoring long-term CCUS
projects.
« Demonstrating novel methods at active sites.

« Continue to work closely with regulators and rule makers to
accelerate acceptance.

- SEG Y Format
“l“ eQube™ Sensor
t™  Locatior
l ocatons
GROUNDMETRICS
Om

2000 m

4000 m
Image from Correa, J., Wood, T., Pevzner, R., Isaenkov, =]
R., Yavuz, S., Yurikov, A., Teryshnikov, K., and Freifeld, 5
B., 2021, 2" generation SOV-DAS Task 2 — Core carbon 6000 m Monitor Point

storage and monitoring research (CCSMR) Project
ESG14095: U.S. Department of Energy National Energy
Technology Laboratory Carbon Management and Oil and
Gas Research Project Review Meeting, August 2021.

Not to Scale ‘ EERC AL537808 Al
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Amanda Livers-Douglas Energy & Environmental
Assistant Director Research Center
alivers@undeerc.org University of North Dakota

15 North 23rd Street, Stop 9018
701.777.5344 Grand Forks, ND 58202-9018

701.777.5000
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NDIC Disclaimer

« DISCLAIMER

« This presentation was prepared by the EERC pursuant to an agreement partially funded by the Industrial
Commission of North Dakota, and neither the EERC nor any of its subcontractors nor the North Dakota
Industrial Commission nor any person acting on behalf of either:

» Makes any warranty or representation, express or implied, with respect to the accuracy, completeness, or
usefulness of the information contained in this presentation, or that the use of any information, apparatus,
method, or process disclosed in this report may not infringe privately owned rights; or

» Assumes any liabilities with respect to the use of, or for damages resulting from the use of, any information,
apparatus, method, or process disclosed in this presentation.

» 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 North Dakota Industrial Commission. The views and opinions of authors expressed herein do
not necessarily state or reflect those of the North Dakota Industrial Commission.

_=;_ EERC | UN2 NORTH DAKOTA. Critical Challenges. Practical Solutions.
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DOE Acknowledgement

« This material is based upon work supported by the U.S. Department of Energy
National Energy Technology Laboratory under Award No. DE-0024233.

« 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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PERMITTED NORTH DAKOTA SALINE STORAGE PROJECTS

® ® O

Class | Well

Planned Monitoring Well

Monitoring Well

Class VI Well

Characterization Well
© Planned Class VI Well
@ Select CO, Sources

[ storage Facility Area

=
. )
&

& paea 6, AF

Lake Sakakawea
Coteau 1-6

>

Dakota Gasification Co.
2.7 MMt/yr
32 MMt (12 yrs.)

Great Plains
© Synfuels Plant

Flemmer-1

Blue Flint Sequester Co.
0.20 MMt/yr
AMMt (20 yrs.)

MAG 1 MAG 2
O Blue Flint
Vision 1 Ethanol
Coal Creek
Station

Summit Carbon Storage #3, LLC
6.49 MMt/yr
129.7 MMt (20 yrs.)

!

4.92 MMt/yr
98.3 MMt (20 yrs.)

Summit Carbon Storage #2, LLC

Slash Lazy-H5
Archie Erickson 20 OO
BK Fischer 182 © KJ Hintz 182

TB Leingang{1&2 ©

Milton Flemmer 1

Red Trail Energy
0.18 MMtlyr
3.6 MMt (20yrs.)

DCC East (Minnkota)
4.3 MMtlyr
86 MMt (20yrs.)

Milton,R. Young Station
Unity 1

Red Trail @R E 10-2
Energy RTE 10
0 5 10

| |
miles

M1382

DCC West
Summit Carbon Storage #1, LLC 6.11 MMt/yr
6.22 MMt/yr 123 MMt (20yrs.)
124.4 MMt (20 yrs.) North Dakota
|
@

— EERC
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