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REGIONAL INITIATIVE



PCOR PARTNERSHIP

• 2003–2005: Phase I – Characterization
• 2005–2009: Phase II – Field Validation
• 2007–2018: Phase III – Demonstration
• 2019–2024: Initiative – Deployment

(PCOR Partnership region expanded to include AK + all of BC, WY, and MT)



PCOR PARTNERSHIP
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 
CO2 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 policymakers.
• Engaging the public through outreach and education. Our partners inform our priorities.





2022 AND 2023 HIGHLIGHTS
• PCOR Partnership annual meeting held in Anchorage, 

AK (2022) and upcoming in Grand Forks, ND (2023).

• Regulatory Roundup meetings held in Deadwood, SD 
(2022 and 2023).

• Technical Advisory Board (TAB) meetings held in 
Houston, TX and Anchorage, AK (2022) and 
Washington, DC (2023).

• Continued collaboration with University of Alaska 
Fairbanks (UAF) and University of Wyoming (UW).

• Field efforts continued at the Red Trail Energy (RTE) 
CCS site.

• PCOR Pioneer newsletter.

• Several products (deliverables and white papers) 
published.

• Additional white papers in development.



PRODUCTS, PRESENTATIONS, AND PROGRESS
• Over 45 papers, abstracts, and posters have 

been developed under the PCOR Partnership 
Initiative on topics like:
– Risk-based area of review
– Storage optimization
– Regional business model assessments
– MVA strategies
– Permitting guidance
– Plume stability
– Well testing for CO2 storage sites
– Technical and legal considerations for pore space

• Over 60 presentations and panel discussions 
have been given.

• Over 14 workshops and meetings were held.

• Over 60 collaborations and discussions have 
been held with project developers!



• Pore space law
• Long-term liability
• Class VI primacy
• Regulatory program 

implementation
• Pathways to permit approval
• Policy/regulatory challenges

POLICY AND REGULATORY DEVELOPMENTS



Image credit – EERC 



2023 REGULATORY ROUNDUP
Unprecedented attendance: 
• 13 states
• 2 Canadian provinces

Outside PCOR Region:
Alabama
Arkansas
Colorado
Kansas

Louisiana
Mississippi

Utah
West Virginia

From PCOR Region:
Alaska
Alberta

Montana
Nebraska

North Dakota
Saskatchewan

Wyoming



ND STORAGE 
FACILITY PERMITS
1.     Red Trail Energy

• Ethanol
• Actively Injecting

2, 3.  Minnkota Power Cooperative, Inc. (2)
• Lignite; Power Plant

4.      Dakota Gasification Company
• Lignite; Synfuels

5.     Blue Flint Sequester Company, LLC
• Ethanol
• Injection Permit Issued

6.     DCC West Project LLC
1. Lignite
2. Hearing held 





S
T
O
R
A
G
E

F
A
C
I
L
I
T
I
E
S



• Building on over 20 years of applied research in 
CCUS.

• Active region developing commercial CCUS 
projects.

• Engaged and motivated partners.
• Engaged regulators.
• PCOR Partnership is a catalyst for CCUS 

projects in the region.
• Focused on infrastructure development 

strategies.
• Ethanol industry in the region accelerating 

CCUS.
• Expanding CO2 EOR opportunities in the region.

PCOR PARTNERSHIP



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

Kevin Connors
Assistant Director for Regulatory Compliance 

and Energy Policy
PCOR Partnership Project Manager
kconnors@undeerc.org
701.777.5236

THANK YOU Critical Challenges. Practical Solutions.
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States Government. Neither the United States Government, nor any agency thereof, nor any 
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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.



{Storage Prospect}                       {Storage Resource}                                                          {Storage Capacity}

INDICATIVE TIMELINE TO IMPLEMENT CARBON CAPTURE AND GEOLOGIC CO2 STORAGE IN ND

Drill and Construct Injection and/or Monitoring 
Well(s); Install Infrastructure; Update Permit(s)

Investment & ConstructionRegulatory Review 
of Permit

Project Design & 
Permit ApplicationFeasibility

Modeling & Optimization
Qualify Site/Project

Design Specifications
Capture & Transport FEED

Select Permit Scenario
Risk Assessment

Baseline Monitoring
AOR (legacy wells)

Project Exhibits
CAPEX & OPEX Estimates

IRS Section 45Q 
Start of Construction by 

1/1/2033
File Permits

Storage Facility Defined 
No. Injection Wells 

No. Monitoring Wells

Go/
No-Go

Acquire Pore Space Options and 
Negotiate Access Agreements

Screening

Go/
No-Go

FIDGo/
No-Go

(3-6 months) (6–18 months) (6–18 months) (7–12 months)

Legacy Data
Acquire 

Site-Specific Data

Compliance with IRS 45Q Tax Credit Program:
U.S. EPA-Approved GHGR Program Subpart RR MRV Plan

Projects that Qualify for CARB LCFS Markets:
CARB LCFS Permanence Protocol

Monitoring 
Maintenance 

Permit Update
Optimization Well Logs & Core Analysis

Sampling & Testing
Seismic

Legacy Well Evaluation
Risk Register 

Receive Storage 
Facility Permit(s)

DRAFT
for Discussion

© 2022 University of North Dakota 
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All Rights Reserved

Projects Pursuing Emerging LCFS and Other Voluntary Markets: 
Variable & Developing Compliance Requirements

Receive Permit(s) 
to Inject

Pore Space 
Agreements

Operations
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PCOR HIGHLIGHT – RED TRAIL ENERGY CCS PROJECT

Red Trail Energy NDIC Storage Facility Permit



CO2 PRESSURE PLUME AND 
SATURATION PLUME MONITORING
The Players:

• Research Institute of Innovative Technology for the Earth (RITE)

• RTE

• EERC

• PCOR Partnership 

• DOE National Energy Technology Laboratory (NETL) 

The Challenge: Monitoring requirements for geologic CO2 storage projects are substantial.

The Objective: Develop the next generation of cost-efficient, long-term monitoring tools and validate 
them against established methods for monitoring CCS. Develop an approach for more frequent data 
acquisition and processing while maintaining a reduced surface impact.

Desired Result: New monitoring tools that are qualified with CCS regulatory and incentive programs 
and are available for use by CCS projects that can incorporate them into their monitoring strategies.   



PCOR HIGHLIGHT – PLUME STABILIZATION
• The EERC, through the PCOR Partnership, conducted a study to 

evaluate a quantitative approach to demonstrate plume stabilization, 
with a theoretical case study of a CCS project in North Dakota.

• Plume stabilization is not explicitly defined by EPA rules and 
regulations.
– Individual states such as North Dakota may have more rigorously 

defined plume stability expectations.

• Plume stabilization must be defined by the operator via multiple 
approaches, including risk assessment, numerical simulations, and 
monitoring data.

• The EERC conducted a study applying a simplified methodology by 
Harp and others (2019) to calculate the time at which plume 
stabilization occurs.

• Plume stabilization can be found when the change in area over time 
slows to near zero, displaying asymptotic behavior.
– dA/dt



PCOR HIGHLIGHT – PARTNERING 
WITH STRESS ENGINEERING

• Stress Engineering Services, Inc., is working as a 
subcontractor to provide the PCOR Partnership with 
basic guidelines and white papers on considerations for:

1. Selecting corrosion-resistant alloy material for use 
in CO2 storage and utilization applications.

2. Use of carbon steel (CS) pipelines with CO2
streams containing hydrogen sulfide (H2S).

• The EERC is preparing these white papers and 
guideline documents for publication.



REGIONAL SOURCES 
AND 

SEDIMENTARY BASINS



PCOR PARTNERSHIP – NEW PARTNERS

• Air Products
• Alaska Asia 
• Alaska DNR
• Aramco Americas
• Bakken Energy
• Barr Engineering
• BKV Corporation
• Carbon Alpha
• Cerilon (ND Ventures)
• CO2SeQure
• Dark Vision Technologies Inc. 
• Devon Energy
• Enbridge
• Enerplus

• Avalon International Corporation
• Bank of North Dakota
• ConocoPhillips
• Emerson 
• Frontier Carbon Solutions
• Hitachi Industrial Equipment & Solutions   

America, LLC 
• Hunting Energy Services
• Marubeni-Itochu Tubulars America Inc.
• OLI Systems, Inc. 
• Retract
• Rock Flow Dynamics
• Stress Engineering
• Sumitomo Corporation
• WOGCC

• GLJ Ltd.
• Halliburton
• Hess
• Hydrogen Naturally
• Liberty Media
• Marathon Petroleum 

Corporation
• Neset Consulting
• Paragon Geophysical 

Services
• Rainbow Energy
• RITE
• SimTech
• Stryde Limited
• Tallgrass Energy
• TERRACOH, inc.
• White Rock Oil and Gas

2022 New Partners 2023 New Partners
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