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PCOR PARTNERSHIP

2003-PRESENT

The PCOR Partnership addresses regional capture,
transport, use, and storage challenges facing commercial
carbon capture and storage (CCS)/carbon capture,
utilization, and storage (CCUS) deployment. The PCOR
Partnership focuses on:

 Strengthening the technical foundation for geologic CO,
storage and enhanced oil recovery (EOR).

» Advancing capture technology.

* Improving application of monitoring technologies.

* Promoting integration between capture, transportation,
use, and storage industries.

» Facilitating regulatory frameworks.
» Providing scientific support to policy makers.
» Engaging the public through outreach and education
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Active and Developing
CCUS Projects in the
PCOR Partnership Region
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2023 REGULATORY ROUNDUP REPRESENTATION

Engaging regulators in the
PCOR Partnership region
and beyond to advance

commercial deployment of
CCS and CCUS.
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NORTH DAKOTA’S LEVERAGE
Class VI

CO, Storage Long-
Term Liability Laws

Pore Space Ownership North Dakota’s Energy
LaWS Future

20+ years of Applied R&D in
CCUS
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PCOR’S VALUE TO NORTH DAKOTA

* Regional and state leadership and
expertise in CCS and CCUS.

* Help the state of North Dakota maintain a
leadership role in the deployment of CCS
and CCUS.

« Advance carbon management practices,
including CO,, utilization to ensure the
greatest ultimate recovery of the state's oll
and gas resources.
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Geologic Storage Permits Approved in ND:

1.

Red Trail Richardton Ethanol Broom Creek Storage Facility #1,
Stark County

e Permit to inject issued March 2023.

Minnkota Center Milton R. Young Station (MRYS) Broom
Creek Storage Facility #1, Oliver County

Minnkota Center MRYS Deadwood Storage Facility #1, Oliver
County

Dakota Gasification Company (DGC) Beulah Broom Creek
Storage Facility #1, Mercer County

Blue Flint Underwood Broom Creek Storage Facility #1,
McLean County

e Permit to inject issued May 2023.

Pending Geologic Storage Permits in ND:

1.

DCC West Project LLC (Broom Creek) (hearing 6/30/2023)

Critical Challenges. Practical Solutions.
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FUNDED PCOR BUDGET

« The North Dakota Industrial Commission (NDIC) committed to supporting PCOR’s 5-year effort by
matching U.S. Department of Energy (DOE) funding with cash cost share:
— Up to $2M through the Lignite Research Program (LRP).
— Up to $2M through the Oil and Gas Research Program (OGRP).

 The EERC applied for $5M in additional funding from DOE in 2022. DOE recompeted the
appropriated funds through a new Funding Opportunity Announcement (DE-FOA-0002799).
Likewise, 2023 appropriated funds will be recompeted per DOE’s Notice of Intent (DE-FOA-
0003013).

« The EERC requests the remaining cost-share commitment from OGRP for $500,000.

| 2019 | 2020 | 2021 | _ Total |
$5,000,000 $5,000,000 $5,000,000  $15,000,000
$500,000 $500,000 $500,000 $1,500,000
$500,000 $500,000 $500,000 $1,500,000
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PCOR BUDGET

PLCR

Partnership

Commitment to DOE

Program

NDIC OGRP

as of May 2023
$15,000,000

$1,500,000
$1,500,000
$377,424
$375,450

$0
$18,752,874

Reqguest Total Program

$500,000
$500,000

$1,139,990
$2,139,990

$15,000,000
$2,000,000
$2,000,000
$377,424
$375,450
$1,139,990
$20,892,864

* |f DOE does not provide additional funding, the May 2023 request will be considered complementary funding to advance the

goals and objectives of the PCOR Partnership Program and will not be reported to DOE as cost share.

S)EERC |
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SUMMARY

* There is a continued need for the PCOR Partnership to lead the
region in CCUS.

* PCOR can help the state of North Dakota maintain a leadership
role in carbon management, including the deployment of CO,
utilization technologies to maximize the ultimate recovery of the
state's oil and gas resources.

 The PCOR Partnership continues to grow with new industry,
state, and regulatory members each month.

YEARS

PLCR S)EERC|
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EERC NORTH DAKOTA

Kevin Connors
Assistant Director for Regulatory Compliance
and Energy Policy

kconnors@undeerc.org
701.777.5236

Energy & Environmental
Research Center

University of North Dakota

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

www.undeerc.org
701.777.5000
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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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PCOR PRODUCTS

Deliverables

n

PCCR SEERC| @

Risk-Based Area of Review

Storage Optimization

PCOR Atlas

Stacked Storage Opportunity Assessment
Subsurface and Legacy Well Integrity
Regional Business Model Assessment

Monitoring, Verification, and Accounting (MVA)
Strategies

Evaluation of Risk Management
Regional Permitting Guidance
CCUS Project Development

Infrastructure, Scale-Up, and Technoeconomic
Assessments

National Risk Assessment Partnership (NRAP)
Testing and Validation

U.5. DEPARTMENT OF N NATIONAL
ENERGY | [Yisusse
LABORATORY

White Papers

Plume Stability
Well Testing for CO, Storage Sites

Technical and Legal Considerations for
Pore Space

Capillary Entry Pressure
LGR, Rel Perm, Cap Press (SMART)
Step Rate Test

Evaluation of Geophysical Technologies
for CCS

Critical Challenges. Practical Solutions.



Class VI Primacy in the United States

M0826 4/2023

I Class Vi Approved
- Application Pending
[ Preapplication Phase

- Exploring Primacy

No Known Activity
YEARS
. _‘! U.S. DEPARTMENT OF NATIONAL
| o
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2021 AND 2022 HIGHLIGHTS

 Over 250 members: 75 new since 2019

« PCOR Partnership annual meetings held in Jackson,
Wyoming (106 participants) and Anchorage, Alaska
(129 participants)

« 2021 and 2022 Regulatory Roundup held in
Deadwood, South Dakota (record attendance)

« TAB meetings held in Jackson, Wyoming (2021),
Houston, Texas (2022), Anchorage, Alaska (2022),
Washington D.C. (2023)

« Field effort initiated at the Red Trail Energy (RTE)
CCS site

« Collaboration with UAF and UW
 New PCOR Partnership public and partner websites

« Several products (deliverables and white papers)
published

* Numerous white papers in development

‘/,..--"'-"—'—::‘
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PCOR PARTNERSHIP PRODUCTS

« Storage Optimization — 4/30/21
« Stacked Storage Opportunity Assessment (D3a submitted 8/31/21; D3b submitted 3/31/22)
* Regional Business Model Assessment — 12/31/21
« Subsurface and Legacy Well Integrity — 12/31/21
 MVA Strategies — 6/30/22
« Evaluation of Risk Management — 9/30/22
* Regional Permitting Guidance (D8a and D8b submitted 9/30/22)
« Infrastructure, Scale-Up, and Techno-Economic Assessments — 3/31/23
* NRAP Testing and Validation (Part 1 submitted 12/17/21; Part 2 submitted 3/31/23)
 Risk-Based Area of Review — 1/31/21
« PCOR Partnership Atlas 6" Edition — 6/30/21
« Basement Faulting and Stress State, Induced Seismicity — 9/30/23
* Regional Socioeconomic Assessments — 9/30/23
« Updated Regional Business Model Assessments — 12/31/23
« PCOR Partnership Atlas 7t Edition — 3/31/24
« PCOR Partnership Initiative Road Map — 5/31/24
n- Enabling Sustainable Monitoring for CCUS — 6/30/24

2 Y

PLOR SEERC |
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PCOR PARTNERSHIP PRODUCTS

Pore Space: Technical and Legal Considerations for CO, Storage in North Dakota

Incorporating Capillary Entry Pressure Measurements into Evaluations of Storage Permanence for Permitting Class VI
Injection Wells

Impacts of Local Grid Refinement, Capillary Pressure, and Relative Permeability on Early Injection Well Behavior During
Simulation of Large-Domain Dedicated Carbon Dioxide Storage

Texas Response to Winter Storm Uri (Jackson Walker LLP)

Applications and Value of Well Testing for Carbon Dioxide Storage Sites
Class VI Injection Well Step Rate Test Procedural Recommendations
Characterization and Monitoring Technologies for Geologic Carbon Storage

Pipeline Cost and CO, Transport Considerations Based on Three Hypothetical Pipelines in the PCOR Partnership
Initiative Region (with Resolute Engineering)

Pressure Interference Evaluation to Support Storage Resource Planning the Plains CO, Reduction (PCOR) Partnership
Region

Risk-Based Area of Review (AOR) Estimation in Overpressured Reservoirs to Support Injection Well Storage Facility
Permit Requirements for CO, Storage Projects

Fort Berthold Indian Reservation Screening Assessment for Geologic Storage of Carbon Dioxide

Evaluation of Geophysical Technologies for Application to CCS (updated)

Matching Capture Technologies with Point Sources in the PCOR Partnership Region

Carbon Capture and Storage Monitoring with Distributed Fiber Optic Sensing (with Silixa)

A Quantitative Approach for Demonstrating Plume Stabilization



PCOR PARTNERSHIP PRODUCTS

WHITE PAPERS UNDER DEVELOPMENT

* Isotope Analysis/Soil Gas Monitoring

« Carbon Capture Transportation and Use for CO, Streams Containing Impurities
 The Role of CCUS in Growing a Hydrogen Economy

* Approaches to Geomechanical Evaluations

« Storage Potentials of EOR Reservoirs

« Selection and Use of Corrosion-Resistant Alloys in CCS and CCUS Projects (quidelines
and white paper; with Stress Engineering)

* Repurposing Carbon Steel Pipelines for CCS and CCUS Projects (guidelines and white
paper; with Stress Engineering)

n
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PARTNER ENGAGEMENT

WELCOME NEW PARTNERS!

Thanks to all PCOR partners for your continued support, and a
warm welcome to our newest PCOR partners:

PROUD PARTHER

. Bank of North Dakota P R
+« Emerson Automation Solutions Parasshs
- Hitachi Industrial Equipment & Solutions America, LLC !!JEEi!C

= Hunting Energy Services

= Marubeni-ltochu Tubulars America Inc.

« OLI Systems, Inc.

= Stress Engineering Services, Inc.

= Sumitomo Corporation of Americas

= Wyoming Oil & Gas Conservation Commission

ey
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The EERC attended and presented at the Annual Research Institute of Innovative
Technology for the Earth (RITE) CCUS Workshop in Japan on January 24, 2023
(Photo: Charlie Gorecki presenting af RITE)

Critical Challenges. Practical Solutions.



PCOR PARTNERSHIP PRODUCTS SFact Sheet

Section 45Q o« : enue Code \_Nhat Is the Tax Credit?

PCOR PARTNERSHIP

N Fact Sheet When Is the Tax Credit Available?
4 Demonstrating CO, Storage in the . .
’ : PCOR Partnership Region How Do Taxpayers Receive the

Credi_t? -
6THEDITION | 2021 : . e

% (e R > ) ) A o geolog Who Receives the Tax Credit?

) ‘ R
Making Safe, Practical Carbon Capture, Utilization, and StorageProjects a Reality

Date Published: 3/31/2022

This product was developed by Silixa for the PCOR Partnership. b
-
o] : S)EERC
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Commercial Deployment |
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VIEW SUMMARY

YEARS
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REGIONAL SOURCES

AND
SEDIMENTARY BASINS

Classification of Major CO, Emission
Sources in the PCOR Partnership Region

CO, Source Type Annual CO, Output, tonnes

Agriculture Processing 100,000-500,000
Cement Plant
Electricity
Ethanol
Fertilizer ) 5,000,000-10,000,000

500,000-2,000,000

2.000,000-5,000,000

Induglne) 10,000,000~15,000,000

Petroleum and Natural Gas
Sedimentary Basin

GY . )
TECHNOLOGY Refineries and Chemical (nominal extent)
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