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What is Causing All the New CO2

Excitement, i.e., the ‘Drivers Panel’)?



One Example of the New Business Planning



ESG Driver – Sally Greenberg
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“Reaching net zero will be virtually 

impossible without CCS.”

International Energy Agency, 2020

Why is CCS Important?



Methodology for the Quantification, 
Monitoring, Reporting and Verification of 

GHG Reductions and Removals from 
Carbon Capture and Storage Projects 

Maris Densmore, Director Industrial and Engineered Solutions

ACR at Winrock



Presentation Agenda

• Introduction

• Existing Methodology

• Methodology Updates

• Key Methodology Elements

• Questions and Discussion



CCS at American Carbon Registry

• Current methodology was published in 2015
• Covers capture, transportation, and geologic storage of anthropogenic CO2 through Enhanced Oil 

Recovery

• Updated to Version 1.1 in late 2021, no substantial changes

• Expansion from Version 1.1 to 2.0 to incorporate additional project types and 
locations



Richard 
Baker 

(Canada):

Comparing 
Carrot and 

Stick 
Approaches



Richard Baker (Comparing Carrot and Stick Approaches)



U.S. INCENTIVES

• Qualifying projects beginning construction before January 1, 

2033, can claim credits for 12 years after operations begin.

• Direct payment option for receiving the credit.

• Transferability of all or a portion of the credit value to any 

third-party, tax-paying entity in exchange for cash value 

during 12-year credit window.

• Tax credit for CO2 stored in a qualified EOR project 

($60/tonne).

• Tax credit for CO2 stored in a saline formation ($85/tonne).

Internal Revenue Code §45Q 

Tax Credits*
• Credits trading up to $60–$150 per ton 

(Jan. 2022 – Oct. 2022)

• Stacked with 45Q

West Coast LCFS+ Markets

Image Credit – EERC

• State tax (e.g., no sales tax on capture-related 

infrastructure)

State Incentives

*Inflation Reduction Act of 2022 +Low Carbon Fuel Standard

Kevin Connors, Energy & Environmental Research Center
U.S. Progress in the Great Plains



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

Kevin Connors, EERC



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

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

CAPEX & OPEX Estimates

45Q Start 

Construction by 

1/1/2033

File 

Permits

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) (9 – 18 months) (6 – 18 months) (8 - 24 months +)

Legacy Data
Acquire 

Site-Specific Data

Compliance with IRS 45Q Tax Credit Program:

US EPA Approved GHGR Subpart RR MRV Plan

Projects that Qualify for CARB LCFS Markets:

CARB LCFS Permanence Protocol

Monitoring 

Maintenance 

Permit Update

Optimization 

Welll Logs

Core Analysis

Sampling/Testing

Seismic Receive 

Permit

Approvals

Kevin Connors, EERC
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Lessons from Large Scale 
CO2 Injection Projects in 

the North Sea

Philip Ringrose, Norwegian 
University of Science & 

Technology

Slides Available on Request Only



Arctic Gas EOR Overview

Patrick L. McGuire
International Reservoir Technologies, Inc.

8 December 2022, Midland, Texas

22

Lessons from Large Scale Injection on the Alaskan North Slope

The Full set of Slides Presented on Thursday Dec 8th
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Perspectives from a Regulator’s Perch
Steve Lee, Louisiana Department of Natural Resources

• Stopped Counting at mid-year the Growing Number of LA CCS Projects at 50

• Applied for Class VI Primacy from EPA Early in the Year

• Relationship with Region VI EPA is Strong: Processing of Primacy Application 
is Moving Along Slowly

• The Available LA Staff to Review Attributes of Projects is Inadequate

• Pressures on the Department are Intense 
• To Accelerate the Permitting to Allow Projects to Proceed Beyond FEED Studies

• To be Comfortable that Projects will Result in Secure & Long-Term Storage 

• These can be Exciting Times for Projects Advancing to Construction



Steve Guillot – EERC
Comparing CO2 EOR (Incidental Storage) with Deep Saline Reservoir Storage



Lunch Break



Carbon Capture and Geological Storage:
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Afternoon Agenda

Melzer Consulting



Afternoon Kickoff by Melzer

Lessons of Large Volume Injections



A CCGS* Framework & Terminology
with Special Attention to Large Volume Analogs in Geological Storage

• Carbon Capture and Storage (aka Deep Saline Formations) - CCS

• Carbon Capture Utilization and Storage - CCUS
• Small Volume Options (CCUSSv)

• Large Volume Options (CCUSLv)

• What About Field Analogs?
• US DOE Sequestration Partnerships – all CCSSv 

• A Few International Projects CCSLv

• Private Acid Gas Injection - all CCSSv

• Salt Water Disposal (SWDSv)
• Large (SWDLv)

• Small Volumes (SWDSv)

• CO2 EOR – both Large and Small Projects

Enhanced Reservoir Pressures

* Carbon Capture and Geological Storage

Kelly and Jens will Address



Kelly Bennett, B3 Insight

Analog of Large Volume Water Disposal to 
Large Volume CO2 Disposal



George Koperna – ARI
“Where Do Things Stand with CCS?”



CCS Survey Results



Carbon Capture and Geological Storage:
Preserving Sound Practices in the Field

Afternoon Agenda

Caroline Magee, Consultant



CCS Challenges Ahead



(“Macro”) Site Risks for Storage
Critical Subsurface Storage Considerations to Evaluate and Quantify

1. Challenges in Determining Lateral Continuity of Reservoirs 
and….

2. Reservoir over-pressure Management

3. Reservoir Seal Maintenance

4. Wellbore Integrity in the Area of Review (AoR)

5. Horizontal Drilling and Transmissive Natural Fracture 
Identification (‘Our Modern Lessons’)

6. Today’s Induced Seismicity Lessons  

7. Strike-Slip Faulting/Lineaments

8. Non‐technical Factors Important for CO2 Storage



Geological Storage: Risk Factors to Consider
aka “Geohazards”

Introduction to Jens Lundstern, USGS





The November M5.4 in the Delaware Basin occurred near events 
attributed to deep disposal

Skoumal et al. (2020, JGR)

16 Nov 2022
MW5.4



Example of Potential Issues in Soft Sediments

1. Column Shortening

2. Formation Overload

(Next Slide)

Depressured 
Formation: 

Compaction / 
Subsidence



Another Example Issue in Soft Sediments
‘Formation Overload’



The Plume Assymmetry Challenge



Lessons for 
Large Volume 

Water Disposal 
in the Permian 
Basin and the 
November 16, 

2022 Quake 
Cluster



Legend

The Continuing Study is 
Identifying Case Histories for 

Subsequent Presentations 
(First Presented  at the Dec 

11, 2019 Short Course at the 
Midland CO2 Conference

www.CO2Conference.net

Selected (and 
Linearly Idealized*) 

Recurrent 
Basement Faults 
(aka Crustal 
Lineaments)

* None of these identified Crustal 
Faults are exactly linear of course 

and neither will they be only a single 
fault plane

4.5 
Magnitude 
Quake, Dec 

2021

43

San Andres 
Horizontal Well 
Case History

3-D Seismic 
Case History

Pamela Field 
Case History

To Sonora 
Caverns



Basement Faults
• All Reviewed Crustal Faulting Maps Seem to Miss Many of the Strike-slip (Transverse) 

Faults due to their Common Attribute of Minor Vertical Fault Offsets

• Many of these Weaknesses in the Crust have Repeatedly moved over Geological Time 
and these Faults Usually Extend into the Overlying Sedimentary Section

• The Strike-Slip Areas Where Oil is Produced and Many Wells exist, These Faults can 
Occasionally be Located even in the Age of Vertical Wells

• In this New Age of Horizontal Wells, the Discovery of these Faults is Becoming More 
Common and Location of the Major Fault Systems and their ‘Sister’ Faults

• Because the Transverse Faults are Episodic in Movement, they can be Fluid 
Transmissive

• Injection Fluids Can Proceed Upward or Down into the Basement if not Re-sealed by 
Ductile Shales or Evaporites



Flipping the Dialogue from Potential CCS 
Geological Risks to: 



The (Near-) Perfect, Large Volume 
Geologic Storage Site

Will Possess

1. Excellent archive of widespread geologic data & 
understanding

2. Thick, high porosity, high permeability storage capacity

3. Expansive lateral formation continuity
a) In an Open Aquifer System but no USDW connection

b) In a Huge but Closed Aquifer System

4. Perfect seals, both above and below injection formation

5. Location in Aseismic Region



Those Were the Geotechnical Risk 
Features, Now for the Possible Non-

technical Ones



Kenneth Hallacy 
Can a CCS Project Get Insurance?



…and what are Some of the Legal Considerations for a CCS Project?



Remember: Location, Location, Location!
Laws affecting carbon storage projects will vary by jurisdiction. 

CO2 Storage legal considerations are generally in four categories:

1) Real Property Rights. Who owns what parts of the land? Who may be entitled to compensation for land use?

2) Regulations. Federal? State?

3) Liability. Who is liable, for what, and for how long? 

4) Tax & other incentives. Federal (i.e. 45Q) and state (i.e. TX & MT tax incentives) 



Thank you……

Much More Detail Can be Found in the Full 
Presentations for the Wednesday Short 

Course

We Must Move On Now to the Thursday 
Theme Session Agenda and Presentations

Speaker Moderation Duties for the Day are 
Handled by Lance Vasicek and Greg West 


