7-Point CCUS
Strategy

Guide

Exclusively for teams navigating
carbon capture markets

Excerpt from the authors’
“Navigating CCUS” workshop
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Questions to consider for CCUS

 What has industry learned from CO2 EOR?

« What are we already confident with today?
 How do we think about full lifecycle economics?
* What does the market look like today?

OW are pore space regulations developing?
ow do we take advantage of 45Q7
ow do we stay on track for Class VI well permits?
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What has the industry learned??

What Has CO2 & Miscible Gas Injection EOR Already Taught Us For CCUS?

 Historical Context
» Decades of Gas injection

* Miscible Gas Injection Processes
Alaska

CO2 Miscible EOR Permian
Naturally Occurring CO2 (NM, CO)
Timing

* 1960s - Research

* 1970s - Initial Permian Implementations
« 1980-90s - Alaska Projects, Expansions

Other Key Areas

» Algeria, Berkine Basin
* North Sea, Norway

-:1: decarbonfuse 4



What has miscible gas injection EOR taught us for CCUS?

- [seonnen MUltiple Projects
Yo+ — + Prudhoe

‘ \ Largest EOR
Worldwide

Endicott

First Arctic Offshore
EOR

Hydrocarbon Miscible Gas
Projects for EOR In Oil
Fields
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What has CO2 EOR already taught us for CCUS?

Production Well
r. : ' “ .
e Two Billion Barrels Oil Initially In-place
Injection Well e 1 i\ Largest CO, Project in the World I:
‘ ' Water
Injéction
‘ > \~
‘ <
J s SOYRHA x
’ , {
» 9 ‘.
) |
; Jand8 Jandd Jandl JanS3 JanS8 Jandd JandS Jand3 JanT8 Jandd Jand8 Jand3 Jund8
Injected CO; €Oy and Od expands and moves * BBUD = barrels per day
encounters trapped oil ofl mix towards producing well ** MCFID = thousand cubic feet of gas per day
Water Alternating Gas (WAG) Process Additional Oil Recovery



Questions to consider for CCUS

« What has industry learned from CO2 EOR?
 What are we already confident with today?
 How do we think about full lifecycle economics?
» What does market look like today?

OW are pore space regulations developing?
ow do we take advantage of 45Q7
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What are we confident with CCUS projects?

* Transferable technologies

* No caprock breaches

* Time-Scales of concern

» External boundaries

* Sweep efficiency

» Source of CO2 differs

* Economics differ in CCUS/EOR

» Carbon Neutral Oil from CO2-EOR
 Complementary technologies

-:1: decarbonfuse 3
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Workflows for CCUS market participation

1 Capture
Manufacturing
L. . . Power I Refineries and
Emissions Characterization generation ||__ ] _chemical plants I .
¢ Volumes, Long-Term Outlook WM. N > 4 Well Construction
* Processing T / Well Count
* Point Source, Mini-Hub, Hub ’:"""3?'3._;/ * Timing

Gulf of Mexico

* Long-term * Injectivity

* Regulatory (Class VI Permits)

3 Pipeline Transport

Infrastructure 2 Subsurface Storage
* Sizes, Rates, Networks &,
« Compression el i Number & Size of Projects
* Development Timing
5 Costs/Economics e Reservoir Condition

Requirements (Depth, P, T)
 Distance from Shore

Petroleum Systems Based Commercial Approach
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Full lifecycle evaluation & economics
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Questions to consider for CCUS

« What has industry learned from CO2 EOR?
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 How do we think about full lifecycle economics?
 What does market look like today?
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ProjectDB - North America CCUS + DAC facilities

* Over 150 carbon capture
projects

Concentration of projects
in Gulf Coast, Permian,
Midwest, Rockies, and
Alberta

Proposed CO2 pipelines
Map excludes pilot projects

Excludes micro-carbon
capture like CCS from
buildings

“{decarbonfuse 13




ProjectDB - North America CCUS + DAC Facilities

Emerging Midwest Hub
} PN R RS el "“&

‘\i Mason City Biorefinery CCS
o /| operATOR INDUSTRY
Summit Carbon Solutions Ethanol Production

@ DESCRIPTION
. Summit Carbon Solutions and Golden Grain Energy have partnered to develop

| infrastructure to capture, transport store up to 343,000 tonnes CO2 per annum from
the Golden Grain Energy Mason City biorefinery plant.

‘ FACILITY CATEGORY PROJECT STATUS
commercial Advanced Development
. P
COUNTRY REGION
. USA Midwest
OPERATIONAL YEAR ANNOUNCEMENT YEAR
2024 2021

COMPANIES INVOLVED
Golden Grain Energy

vgﬁ ESTIMATED CAPEX ESTIMATED OPEX
1 45 315

-:l: decarbonfuse
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CO2 Capture Cost ($ per ton)

Range of CO2 capture costs
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Carbon capture capex to $13 billion in 2023

Announced projects have $33 billion in capital spend from 2022 to 2027 (black in chart).

Project Spend Forecast ($ millions) .
» Capex and Opex included for

known projects and forecasted
C O
30000 " PeX activity by CO2 source

35000

« Spend peaks at just over $30
billion in 2028

o » Decline in activity spend in 2029
15000 and 2030 due to availability of
lower cost CCS projects
- * Excludes pilot project spending
o, N

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

25000

N
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Questions to consider for CCUS

« What has industry learned from CO2 EOR?

« What are we already confident with today?

 How do we think about full lifecycle economics?

» What does market look like today?

 How are pore space regulations developing?
 How do we take advantage of 45Q7

 How do we stay on track for Class VI well permits?
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Pore space ownership uncertainty

Most states remain unsettled but legal teams are pointing towards Wyoming and North Dakota as proposed solution.

State Pore Space Owner Notes Notes from Graves,
Colorado Unclear Likely Federal government. Colorado ungherty, Hearon, & Moody
courts have not addressed yet. Mineral Owner Meeting
November 2022.
New Mexico Surface Owner Older case law points to surface

ownership, but state and public
entities have right to use aquifer

storage.

North Dakota Surface Owner

Texas Unclear Multiple cases in Texas offer
conflicting results. Watch Myers-
Woodward case arguments.

Utah Unclear Pore space right in initial stage of
development

Wyoming Surface Owner

“(decarbonfuse 18



Questions to consider for CCUS

* What has industry learned?

« What are we already confident with today?

 How do we think about full lifecycle economics?

» What does market look like today?

* How are pore space regulations developing?
 How do we take advantage of 45Q?

 How do we stay on track for Class VI well permits?
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What does 45Q tax credit really mean?

45Q Post-IRA offers increased sequestration tax credit with wage and apprenticeship constraints

45Q Pre-IRA 45Q Post-IRA

Construction Start 2026 2033
Sequestration Credit $ 50/Ton (2026) $ 85/Ton
EOR Credit $ 35/Ton (2026) $ 60/Ton
Wage_, Apprenticeship None Applies
Requirement

$ 50/Ton (CCS) $ 180/Ton (CCS)

Direct Air Capture (DAC) $ 35/Ton (EOR) $ 130/Ton (EOR)



What does 45Q tax credit really mean?

45Q Post-IRA offers increased sequestration tax credit with wage and apprenticeship constraints

45Q Post-IRA

Direct Pay 12 Year Credit; State Local Governments, Tribes, TVA,
Electric Coops, Tax Exempt Entities

5 Year Credit; Everyone Else

Transferability Taxpayer can Transfer, Sell 45Q to Unrelated Party

Private Action Bonds Allows CCS Facility Financing with PABs With 15% 45Q
(PAB) Credit Reduction



Questions to consider for CCUS

* What has industry learned?

« What are we already confident with today?

 How do we think about full lifecycle economics?

» What does market look like today?

* How are pore space regulations developing?

 How do we take advantage of 45Q7

 How do we stay on track for Class VI well permits?
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What are the regulatory challenges?

I s Viatis ®* Approval authority:
 tong-torm storage to | = EPAregulates Class VI permit approvals
— = Wyoming, North Dakota have primacy

® Authority:

= Decentralization of authority
= Expected to de-bottleneck, speed approvals
= TX, LA, WV, AZ have applied for primacy

® Active Permits

= Only two Class VI permits approved
= Archer Daniel Midland, CO2 injection1.3 Mtpa
= 4 years - filing to final approval.

®* Timing expectations
= Needs to improve, will still take ~ 2 Years

® Class VI: Permitting, Operational Requirements, Due Diligence
= Site Characterization, Data Needs
= Area of Review (AoR)
= Plume Projections, Site Monitoring




What is the permitting process?

Permit application received

1. Pre-construction

» Site Characterization

* AoR Modeling

* Financial Responsibility

* |njection Well Construction
Plans

* Proposed Operating Data
and Pre-Injection Testing

* Proposed Project Plans
* Injection Depth Waivers
* Permit Writing

Authorization to inject

2. Pre-Injection

* Finalize Site
Characterization

* Finalize AoR and Corrective
Action Status

* |Injection Well Construction

» Finalize Project Plans

» Finalize Financial
Responsibility

* \Verify Appropriateness of
Injection Depth Waivers

* Permit Modification

Permit to construct

3. Injection 4. Post-Injection

* Operating Data * |njection Well Plugging
* Testing and Monitoring * Post-Injection Site

* AoR Reevaluation Monitoring

* Project Plan Updates * Emergency and

. . o Remedial Response
» Financial Responsibility N S,
Updates

Financial Responsibility
* Emergency and Remedial Updates

Response » Non-Endangerment
* Enforcement and Demonstrations
Compliance » Site Closure

* Permit Modification



Workshop content

Commercial
Landscape

Pore Space Valuation Project Management

Introduction, Overview *  Storage Resource * Development Planning,

*  Basics of CCUS Offshore Leasing Timing

*  Methods & Mechanisms *  Status, Key Issues Supply Chain
North America & Global Projects Costs, Economics *  Key Considerations

* Key Learnings *  Project Screening Risk Analysis
Announced Projects Public Policy * Red Flags

*  Key Insights *  Section 45 Tax Credit

A Comprehensive, Briefing
Development . .
Enabling Discovery of New,
North America Storage Regulatory Powerful Insights
* Key Onshore Basins e Class VI Well Permitting
* GOM Saline Aquifers Transportation
Emissions *  Pipeline Networks & Engineering
e Characterization - Geographical, Industry Workflows
* Handling, Process Engineering * Integrated Systems Processes,
Workflows

Full-day or half-day depending on needs.
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Questions to Consider for CCUS

* What has industry learned?

* What are we already confident with?

 How do we think about full lifecycle economics?

» What does market look like today?

* How are pore space regulations developing?
 How do we take advantage of 45Q7

 How do we stay on track for Class VI well permits?

Contact Todd Bush at todd@decarbonfuse.com
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Solving industrial
decarbonization with
carbon capture,
hydrogen, electrification,
and carbon removal
intelligence.

decarbonfuse.com
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