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Recent Trends in Class VI Permitting

Class VI Permit Tracker

12/8/2023
Region Applicant Name: Project Name /8/ Wells State County/Parish/Tribe
.. . Denbury Carbon Solutions, LLC: Orion ) -ﬁ 3 AL Baldwin AL y M S
4 Mississippi Power ..’Sr_.}uthein Cl?mpfin¥:€‘éSCﬁ2g 0 . : - . % B:‘LS KMen'llzpler
enaska: Longlea u obi
Denbury Carbon Solutglons, LLC: Leo 1 00 /D NODS 6 MS Simpson and Copiah
Wabash Carbon Services: Wabash Carbon Services - 2 IN Vermillion & Vigo
Lorain Carbon Zero Solutions, LLC: Lorain CCS ) ] 1 OH Lorain
Marquis Carbon Injection, LLC: Marguis Carbon 1 IL Putnam
Heartland Greenway Carbon Storage, LLC: Heartlan Gree,nwax . 6 IL Christian
e Carbon Partnership, LP: Hoosier # . = T ] 1 N Randolph I N OH I L
One Earth Sequestration, LLC: One Earth CCS . = = - ; 3 IL For 1 1
Heartland Greenway Carbon Storage, LLC: *Vervain i ; > ; 30 McLean & Logan
5 Archer Daniels Midland: *ADM ec\?;un"tCEnn-nggg - 700/ NOD \ o —= - - ‘} Ih Maccgn
ult: Li . e ntzome
Archer Daniels Midland: Maroa 0 ) s . - 3 IL Mgcoﬁ "
Heartland Greenway Carbon Storage: Compass . . - T T ] 2 L DeWitt
Magnolia Sequestration Hub, LLC: Magnolia - 2 LA Allen
Hackberry Carbon Sequestration, LLC: Hackberry Sequestration = - 1 LA Cameron
Coast Sequestration: Minerva = - 4 LA Calcasieu
Ox\ta:Low Carbon Ventures, LLC: Brown Pelican . : — 4 2 TX or
apturePoint Solutions, LLC: CCS 1 - Wilcox . z . " [ LA Rapides
Gulf Coast Sequestration: Goose Lake . z ) 2 LA Calcasieu
DT Midstream Holdings, LLC: LA CCS 1 LA Sabine
. Shell U.S. Power and Gas, LLC: El Camino 2 LA St. Helena
Capio Sequestration, LLC: Capio Sherburne CCS Well #1 1 LA Pointe Coupee
rchard Storage Compancy LLC: Orchard 7 TX Gaines
CapturePoint Solutions, LLC: CC5 2 - Wilcox 2 ) ) - 6 LA Vernon
. . . Strategic Biofuels, LLC: LGF Columbia ) ) oo —T—— 3 LA Caldwell
River Parish Sequestration, LLC: River Parish Sequestration - RPN 1 0 . e Z e s e 1 LA Ascension
Cleco Power, LLC: Diamond Vault < SOA NODS 6 LA Rapides
River Parish Secv:Jestration, LLC: River Parish Sequestration - RPN 2 . 1 LA Assumption
Four Corners Carbon Capture, LLC: San Juan Basin Sequestration . 1 NM San Juan LA, TX,
River Paristh]e U%Straéiolni,LLC: IE‘LIEES ParishCSeqLéesst':{atlon 'FRPJ;!? Shorter ave ra e % I"Q j\ssumption
arbon Solutions LLC: Jasper Coun orage Facili asper
6 . . . Denbury Car':'bon Solutions, LLC: Dracg ) g , ] ] LA Allen, feauregard, & Vernon N M A R
E!ver gargsﬂ gequesgra?un, tt% R!ver Fargsn gequesgra%gon B EREN 4'5& . 3 i . i % ﬁ IgewiHe !
iver Parish Sequestration : River Parish Sequestration - - erville
Venture Global CCS _Cgmeron LLE: Venture Global CCg Cameron LLC CO2... ad ml n re\ﬂew pe rlOd . E— 1 LA Cameron
i Milestone ;farbon Midland CCS Hub, LLC: Dusek CCS #2 . ) z 1 3 1 TX pton
ExxonMobil Low Carbon Solutions Onshore Storage LLC: Pecan Island Area... . . z 2 LA Vermillion
. Pelican Sequestration Hub, LLC: Pelican Sequestration Project . . e , 2 LA Livingston
River Parish Sequestration, LLC: River Parish Sequestration - RPS 1 & 2 . . - e —_— 2 LA Assumption
Lapis Energy (AR Development) LP; *Blue . . - : 2 AR Union
CapturePoint Solutions, LLC: CCUS 1 . . T T T Iy ] 2 N£A Osage Nation
Bluebonnet Sequestration Hub, LLC: Bluebonnet . . e 1 T ambers
Pineywoods CCS, LLC: Pineywoods CCS Hub . X - 4 TX Liberty & Hardin
rvest Bend CCS LLC: *White Castle . ) - 3 LA Iberville
1PointFive Sequestration, LLC: South Texas Sequestration Project (Kleberg... . ) =] 1 TX Kleberg
7 PureField Carbon Capture, LLC: Russell CO2 Storage Complex ) ! - = =2 1 KS Russell
Pratt Energy: Pratt Energy CCS Project . , =, 1 KS Pratt
8 Carbon Capture America: Denova ) . = 1 Co Washington
Carbon TerraVault I, LLC: CTV Elk Hills A1-A2 : = 3 2 CA Kem CA
San Joaquin Renewables, LLC: $an Joaguin Renewables 1 CA Kern
Carbon TerraVault |, LLC: Elk Hills 26R 2 - 4 CA Kern
9 Carbon TerraVault Holdings, LLC: CTV II ) L= e Ty 5 CA San Joaquin
Carbon TerraVault Holdings, LLC: CTV I . 6 CA San Joaquin
Aera Energy, LLC: CarbonFrontier i 9 CA Kern
Pelican Renewables, LLC: Pelican —~ 800/ N OD 2 CA San Joaquin
Carbon TerraVault Holdings, LLC: CTV IV 0 I s 8 CA Sacramento
Montezuma NorCal Carbon Sequestration Hub: Montezuma Carbon LLC ) - 1 CA Solano
Calpine California CCUS Holdings: Sutter Decarbonization Project ) ' ElE—— 3 CA Sutter
Carbon Terravault Holdings, LLC: CTV V e — 6 CA San Joaquin
Total Projects = 61 Jan-21 Jan-22 Jan-23 Jan-24 Jan-25 172
I Completeness Review ~ EEEMTechnical Review** M Prepare Draft Permit I public Comment Period IS Prepare Final Permit Decision®**
(est. 30 days) (est. 18 months) (est. 60 days) (est. 30-45 days) (est. 90 days)
© Notice of Deficiency (NOD) Sent A Request for Additional Information (RAI) Sent Applicant response time to NODs and RAls
Note: Hashed bars represent estimates of future review periods.
*Completeness review restarted after substantial changes made to project.
**Estimated Technical Review period depends on the complexity and quantity of RAls needed to evaluate the application
and receiving timely responses fromthe applicant.
*** Time to Prepare Final Permit Descision depends on the number and complexity of Public Comments received. IAdvanced Resource:
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Impacts on Project Risks, Costs and Liabilities

EPA’s Notices of Deficiency (NODs) point to subjectivity in interpretation of Class VI
regulations.

NOD is sent when the permit application cannot be deemed administratively complete.

Regional EPA offices have been focusing on local factors in NOD determinations.

Examples include additional analysis on subsurface uncertainty, proof of financial assurance, and legacy well records
Blurry line between data for administrative completeness versus data for technical review.

U000

Regulators are tending to regulate by Guidance, rather than Regulations; requiring additional
iInformation and justification, increasing costs

Important to have periodic conversations with the regulators prior to submittal to minimize
NOD requests after application submittal

U Regulators are emphasizing strong applications that can stand trial at public hearings.
U Inadequate applications could significantly delay technical review.

Operators must consider EPA’s requirement for location-specific data to build Class VI permits
U Project owners should weigh cost-to-benefit of drilling a test well to gather sites-specific data
L Could later convert to a Class VI project well if built to Class VI standards.

These trends are adding to costs requiring demonstration of financial assurance
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CCS Project Risks — Ideal Storage Site Attributes

Optimum Depth
Adequate Storage
Capacity

Reliable
Reservoir Seal

Protection of Potable
Sources of Water

High CO, injectivity

Limited CO, Plume

Verifiable Storage
Integrity

For efficient storage of dense phase CO,, the storage horizon would be between
3,000 ft (900 m) and 10,000 ft (3,000 m) of depth.

High potential volume of storage, as defined by areal extent, thickness, and porosity.

A confining zone that includes thick, low permeability sealing layer(s) above the storage
Zone(s).

The storage horizon needs to be located below potential sources of potable water
separated by secure reservoir seals.

Sufficient permeability and thickness to inject relatively large amounts of CO, per well.

Geological characteristics that help manage the areal extent of the CO, plume.

Understanding and monitoring the storage formation (CO, leakage pathways such as
from legacy wells, faults, fractures, etc.).
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Pursuing a CCS Project — UNTIL CLOSURE

Geologic CO, Plume Modeling and Field Storage
Characterization Project Optimization Implementation
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Regulatory Review
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Project Design &

Investment &
Permit Application

Construction

Operations

= Geologic = Geologic Modeling = Drilling = Drill and Construct Injection
Evaluation and

: = Mapping Characterization Well and Monitoring Wells = CO; Injection
Screening = Designing Well Plans = Core Analysis = Install Infrastructure = Geologic Monitoring
= Well ngs, Core - Geophysical Analysis = Seismic Monitoring - Update Permits of the Plume
Analysis, : : and Analysis
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Storage Project Activities for Which Risk Mitigation Costs May Need to be Considered

Data Acquisition, Planning, and Permitting Electrical/Other Well Costs (one time, except MITs)
Regional Evaluation Electrical Resistivity Tomography New Class VI Injection Wells.
Site Characterization Gravity Survey New Deep Monitoring Wells

Data Preparation and Analysis

Micro-seismic (Initial)

New Stratigraphic Wells

Initial and Periodic Modeling

Micro-seismic (Annual O&M)

EOR Well Convert to Monitor Wells

Corrective Action Planning

Atmospheric Surveys

EOR Wells Converted to Injectors

FEED Eddy Covariance - Initial Well Testing

Class VI Permitting Eddy Covariance - O&M MITs (annual)

Leasing CIR Plugging and Abandonment (one time)
Public Outreach Laser System and LIDAR - O&M Existing EOR wells

Other Permitting Surface Leak Detection -- Initial CO2 Injection Wells

Subpart RR Requirements Surface Leak Detection -- Annual Stratigraphic Wells

Aerial /Satellite Survey Cased Hole Logging (Annual) Deep Monitoring Wells

Aerial Survey Coring (initial) Groundwater Monitoring Wells

Air Magnetic Survey Subsurface Monitoring Vadose Monitoring Wells

Sar and InNSAR

Vadose Zone Monitoring (initial)

Operations Monitoring

Geophysical Surveys (Seismic)

Vadose Zone Monitoring (Annual)

Monitor Surface P, T, and Rates

Seismic Planning Q&A Soil Flux Monitoring (initial) Gas Composition Sampling

3-D Seismic Soil Flux Monitoring (Annual) Corrosion Monitoring

2-D Seismic Groundwater Monitoring (initial) Monitor Subsurface P, T, and Fluids
Crosswell Groundwater Monitoring (Annual) Tracers

Vertical Seismic Profile PISC and Closure (One Time)
Tiltmeters Site Closure Report

A
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Financial Assurance to Mitigate Risks

= Financial Assurance demonstration required for:

Corrective Action — Key is the extent of legacy wells requiring mitigation

Injection Well Plugging -- for all injection and monitoring wells associated with project
Post-Injection Site Care (PISC)

Site Closure

Emergency and Remedial Response

ODoo0D0

= The first 4 are associated with site closure; Emergency and Remedial Response applies to
the mitigation of events from traditional operations.

= Project activities must reduce overall risk profile, preferably in a stage gated process.
O Qualify: Quick look of readily available data to assess a prospect

Decreasing [1 Design: Closer look on additional site data; model implementation scenarios; assess permitting
project risk pathways
L Permit: Conduct analyses required to permit for project construction

 Execute: Construct and operate the site

= Development options should be weighed relative to risks prior to developing Class VI permits.
1 Each project has unique subsurface risks, surface considerations, and investor requirements

[ Understanding pros and cons of various development and permitting options is key to setting expectations
with regard to risks, liabilities, and associated costs.



Stakeholder Concerns with Risk Need to be
Addressed
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Agenda for Day 2

J Topic 4: Instruments to Manage Project Risks/Liabilities and Financial
Responsibility

 Fred Eames, Hunton, Andrews, Kurth
e Chiara Trabucchi, Industrial Economics, Inc.

] Topic 5: Industry’s View of Costing Project Risks and Liabilities

John Zuckerman, ZuCO2/Pelican

Tracy Evans, CapturePoint

Angie Contreras, Oxy

David Lawson and Joseph Jepshson, Carbon TerraVault
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