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FIRST GEOLOGIC STORAGE PERMIT IN NORTH DAKOTA

Image credit – EERC 

Red Trail Richardton Ethanol Broom Creek Storage Facility #1 

– Approved October 19, 2021



RESOURCE MANAGEMENT FRAMEWORK
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• It is in the public interest to promote

• Benefits the state

• Prevent waste, maximize ultimate 

recovery of oil and gas, protect correlative 

rights

• CO2 is valuable commodity 



• CO2 EOR is a project-centric approach that includes:

- Mineral lease agreements.

- Oil and gas unit operations.

- Mineral extraction.

- EOR through Class II underground injection. 

• States are mandated by law to maximize ultimate recovery of 
oil and gas resources.

• Class II injection wells are permitted individually within the 
established units to ensure protection of underground drinking 
sources of water (USDW).

• Oil and gas operators have utilized Class II wells for CO2 EOR 
for approximately 50 years without a single USDW 
contamination incident.

CO2 STORAGE ASSOICATED WITH CO2 EOR 



• It is public interest to promote geologic storage of CO2 in order to reduce 

anthropogenic emissions. 

• CO2 is a valuable commodity.

• The state’s pore space should be regulated and managed as a resource under 

the resource management philosophy as opposed to a waste disposal 

regulatory framework.

GEOLOGIC STORAGE OF CARBON DIOXIDE

Image credit – EERC 

Resource Management Framework Waste Disposal Framework

A resource management framework allows for 

the regulatory complexities that accompany CO2

storage to be integrated into a unified regulatory 

framework and proposes a “public and private 

sector partnership.” 

1) Environmental protection 

2) Ownership and management of pore space 

3) Maximize storage capacity 

4) Long-term liability

• Sidesteps the public’s role in both the creation 

of CO2 and the mitigation of its release into 

the atmosphere. 

• Places the burden solely on Industry to rid 

itself of “waste” from which the public must be 

“protected.” 

• Lacking citizen buy-in with respect to 

responsibility for the problem as well as the 

solution will have a negative impact on CO2

storage as a viable methodology for reducing 

anthropogenic CO2 emissions. 



Class I Class II Class III Class IV Class V Class VI

Hazardous and 

nonhazardous fluids 

(industrial and 

municipal wastes).

Brines and other 

fluids associated with 

oil and gas 

production, including 

CO2 EOR.

Fluids associated 

with solution mining 

of minerals.

Hazardous or 

radioactive wastes. 

This class is banned 

by EPA.

Nonhazardous fluids 

into or above a 

USDW and are 

typically shallow.

Injection of CO2 for 

long-term storage.

UNDERGROUND 

INJECTION CONTROL 

CLASS VI PRIMACY



CLASS VI PRIMACY EFFORTS 
Created by the North Dakota Industrial 

Commission (NDIC) Oil and Gas Division

Establishment of State Authority 

• Geologic Storage of Carbon Dioxide

Multiyear effort to pass all-

encompassing state legislation

• Pre-Application Activities

Approximately 2 years (690 days)

Crosswalk stringency 

demonstration

State rulemaking 10–12 months

Primacy application package

• Completeness Determination

Approximately 2 years

• Application Evaluation

Approximately 2 years

• Rulemaking and Codification

351 days

• State Primacy Approval

Approximately 5 years (1768 days)

Created by the USEPA

2011–2013

(2 years)

2013–2015 

(2 years)

2015–2017 

(2 years)

2017–2018 

(1 year)



Class I Class II Class III Class IV Class V Class VI

Hazardous and 

nonhazardous fluids 

(industrial and 

municipal wastes).

Brines and other 

fluids associated with 

oil and gas 

production, including 

CO2 EOR.

Fluids associated 

with solution mining 

of minerals.

Hazardous or 

radioactive wastes. 

This class is banned 

by EPA.

Nonhazardous fluids 

into or above a 

USDW and are 

typically shallow.

Injection of CO2 for 

long-term storage.

UNDERGROUND 

INJECTION CONTROL 

CLASS VI PRIMACY



COMPARE AND CONTRAST PERMITTING GEOLOGIC 

CO2 STORAGE AND CO2 EOR

Image credit – EERC 



PORE SPACE AMALGAMATION COMPARED TO 

OIL AND GAS UNITIZATION 

Pore Space Amalgamation Oil and Gas Unitization

Amalgamation

• Surface owners own the 

pore space (2009)

• Severance of pore space 

prohibited

• 60% pore space access 

obtained 

• Good-faith effort

• All nonconsenting pore 

space owners are or will be 

equitably compensated.

• Surface acreage 

compensation formula

• Ratifications prior to 

approval

Unitization

• Mineral ownership

• Surface estate and mineral 

estate can be severed

• Pore volume/oil in place with 

phased in formula

• 55% mineral access obtained

• Ratifications follow approval



CO2 ENHANCED OIL RECOVERY OPPORTUNITIES
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NORTH DAKOTA 6-MONTH PERMITTING PROCESS: OIL AND 

GAS UNITIZATION

Month 1: Operator applies to Unitize field.

Preliminary regulatory review (proposed formula).

Month 2: Schedule docket date in Month 4.

Month 3: NDIC gives public notice of hearing date and time. 

Month 4: Oil and Gas Unitization hearing.

Month 6: Order signed by NDIC.

Unit ratifications required.

UIC permit application Form 14 to convert wells to injection (3 months, unless area permit is established in 

the unit).



PORE SPACE AMALGAMATION

Red Trail Richardton 

Ethanol Broom Creek 

Storage Facility #1



NORTH DAKOTA 8-MONTH PERMITTING PROCESS:

CO2 GEOLOGIC STORAGE PORE SPACE AMALGAMATION
Month 1: Complete storage facility permit received.

Regulatory review of application and begin draft permit.

Review and draft permit complete.

Submit application and draft permit to Department of Environmental Quality (DEQ) for consultation period.

Notify operator of DEQ consult period.

Operator begins preparing their notifications.

Month 3: DEQ 2-month consultation period ends.

Month 4: Schedule docket date in Month 6.

Operator gives 45-day advance notices outlined in North Dakota Administrative Code (NDAC) 43-05-01-08, subsections 1 and 2 
(storage facility permit hearing).

Operator submits, to NDIC, affidavits of notification with associated ownership maps showing NDAC 43-05-01-08 
notifications are met.

NDIC gives 30-day public notice outlined in NDAC 43-05-01-08 subsections 3, 4, and 5.

Public comment period for draft storage facility permit and storage facility permit application.

Month 6: Storage facility permit hearing.

Month 8: Order signed by NDIC.

Storage facility permit approved.

Form 25 to convert stratigraphic test or monitor well for Class VI approved.



COMPARING REGULATIONS
Geologic CO2 Storage CO2 EOR

Class VI UIC Program

• Section 1422 Safe Drinking 

Water Act (SDWA)

• As stringent in protecting 

USDWs

Injection Well Construction

• CO2 resistant materials

• Cement to surface

• Coring and logging

Area of Review

• Delineate using Geologic Model 

and Computational simulations

• CO2 plume + pressure front

Monitoring

• Continuous well monitoring

• Internal and external mechanical 

integrity

• Direct (dedicated monitoring 

well) and indirect methods (e.g. 

3D Seismic)

Supporting Plans

Financial Responsibility

Class II UIC Program

• Section 1425 SDWA

• As effective in protecting USDW

Injection Well Construction

• Standard materials

• Cement to base of surface casing 

Area of Review

• Fixed radius delineation

Monitoring

• Injection pressures, rates, etc.

• Internal mechanical integrity 

• Production

• Passive Seismic

Unit Blanket Bond



STORAGE FACILITY PERMIT

North Dakota CO2 Storage Facility 

Permit [Class VI] Checklist

 Pore Space Access

 Geologic Exhibits 

 Area of Review (AoR)

 Supporting Plans 

 Emergency and Remedial Response Plan

 Financial Assurance Demonstration Plan

 Worker Safety Plan

 Testing and Monitoring Plan

 Well Casing and Cementing Program

 Plugging Plan

 Postinjection Site and Facility Closure Plan

 Injection Well and Storage Reservoir Information

18



GEOLOGIC EXHIBITS

North Dakota CO2 Storage Facility 

Permit [Class VI] Checklist 

 Storage Reservoir

 Minerology

 Mechanisms of Geologic Confinement

 Geochemical Information of the Injection 

Zone

 Confining Zones

 Upper Confining Zone

 Additional Overlying Confining Zones

 Lower Confining Zone

 Geomechanical Information of Confining 

Zone

 Faults, Fractures, and Seismic Activity

 Potential Mineral Zones

19



• Analysis of Injected CO2 and Injection Well Testing 

• Corrosion Monitoring and Prevention Plan 

• Surface Leak Detection and Monitoring Plan 

• Subsurface Leak Detection and Monitoring Plan 

• Near-Surface Groundwater and Soil Gas Sampling 

and Monitoring 

• Completed Baseline Sampling Program 

• Near-Surface (Groundwater and Soil Gas)-

Monitoring Plan 

• Deep Subsurface Monitoring of Free-Phase CO2

Plume and Pressure Front 

• Quality Assurance and Surveillance Plan

Testing and Monitoring Plans

20



ADAPTIVE MANAGEMENT APPROACH TO PROJECT IMPLEMENTATION

• Staged approach to manage uncertainty 
and inform investment strategy. 

• Implementation can be accelerated. 

– Higher investment needed at lower 
levels of confidence.

– Concurrent vs. sequential 
development.

– Balance financial and technical risk.

♦ Site qualification

♦ Permitting

♦ Investment 

♦ 45Q start of construction



GENERALIZED TIMELINE TO IMPLEMENT GEOLOGIC CO2 STORAGE

Operations

Drill and construct injection and monitoring 

wells; install infrastructure; update permits

Investment & Construction
Regulatory Review 

of Permit

Project Design & 

Permit ApplicationFeasibility

Baseline Monitoring

AOR (legacy wells)

Financial Assurance

Unitization & Project Exhibits

Qualify Site/Project

Design Specifications

FEED

45Q Start 

Construction by 

01/01/2026

File 

Permits

Receive 

Permit

Approvals

Storage Facility 

Defined 
No. Injection Wells 

No. Monitoring Wells

Go/

No-Go

Acquire pore space and 

negotiate access agreements

Screening

Go/

No-Go

FIDGo/

No-Go

(3–6 months) 

months)

(9–18 months) (6–18 months) (7–12 months +)

Legacy Data
Acquire 

Site-Specific Data

Compliance with IRS 45Q Tax Credit Program:

EPA-Approved GHGR Subpart RR MRV Plan

Projects that Qualify for CARB LCFS Markets::

CARB LCFS Permanence Protocol

Welll Logs

Core Analysis

Sampling/Testing

Seismic 



SUMMARY
• It starts with primacy and states taking the lead in regulating all 

aspects of the activity.

– Overlays such as forced pooling, release of long-term liability, and 

title transfer incentivizes and enables storage projects.

• Oil and gas mineral resource policy is the most logical approach for 

CCS. (i.e., resource management regulatory philosophy). 

• CCS and CO2 EOR can follow a very similar permitting process in 

primacy states.

• Uncertainty around permitting and associated timelines on federal 

and state land untested for CO2 storage (associated and dedicated).

• CO2 EOR provides an efficient option for storage of CO2.

• CO2 EOR is key to the future of carbon management.
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INCENTIVES

• No sales tax on 

capture-related 

infrastructure

• No sales tax on CO2

sold for EOR• Coal conversion tax: tax 

reduction with CO2

capture (up to 50%) • No sales tax on 

construction of pipeline

• Property tax-exempt for 10 

years (equipment)

• No sales tax on CO2 EOR infrastructure

• 0% extraction tax for 20 years for tertiary 

incremental recovery 

• Production tax still applies

• Projects beginning construction before January 1, 2026, can 

claim credits for 12 years after operations begin.

• Tax credits claimed by the taxpayer capturing the emissions or 

transferred to operators of CO2 EOR projects.

• Tax credit for CO2 stored in a qualified EOR project (10-year 

ramp-up to a maximum of $35/tonne in 2026).

• Tax credit for CO2 stored in a saline formation (10-year ramp-up 

to a maximum of  $50/tonne in 2026).

45Q Tax Credits

• Credits trading price range $167 to 

$213 per ton (March 2021)

• Stacked with 45Q

West Coast LCFS Markets

North Dakota CCUS Incentives

Image Credit – EERC



• Risk-based area of review estimation in 
overpressured reservoirs to support injection well 
storage facility permit requirements for CO2 storage 
projects

• Published in Greenhouse Gases: Science and 
Technology

RISK-BASED AREA OF REVIEW



PCOR PARTNERSHIP 

2003–2005 – PCOR Partnership: Characterization

2005–2008 – PCOR Partnership: Field Validation

2007–2019 – PCOR Partnership: Commercial Demonstration

2019–2024 – PCOR Partnership Initiative: Commercial Deployment

2003–2019

2019–2024 



• Pore space

• Long-term liability

• Class VI primacy

• Regulatory program 

implementation

• Pathways to permit approval

POLICY AND REGULATORY DEVELOPMENTS

Regulatory Roundup Meeting August 17–18, 2021



Created by the IOGCC Task Force

IOGCC CARBON GEOLOGIC 

STORAGE TASK FORCE



WILLISTON BASIN SALINE STORAGE

Broom Creek Formation: 

Target for CO2 storage.

Winnipeg/Deadwood: Target for 

CO2 storage.

Inyan Kara: Primary target for produced 

water disposal in the Williston Basin. 

Potential target for CO2 storage.

Fox Hills Formation: Lowest 

USDW.

Approximate location of Center, ND


