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Disclaimer

This presentation is based upon work supported by the Department of Energy and was prepared as an
account of work sponsored by an agency of the United States Government. Neither the United States
Government nor any agency thereof, nor any of their employees, makes any warranty, express or implied, or
assumes any legal liability or 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 necessatrily 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.
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Presentation OQutline

 Technical Status, Accomplishments to Date, Lessons Learned
— Commercial interest upswing!
— Cost of site characterization
— Sub-Basin report
— Techno-economic progress and plans
— Non-technical challenges report
— Qutreach and cross partnership collaboration
* Project Summary
« Mandatory Appendix



Commercial Interest Upswing

SECARB-USA Knowledge Sharing

and Outreach (April-June, 2021)
* Inquiries to SECARB-USA

team during the second quarter

of 2021 (N=51) 27% NGO
Government
Industry
419 Public
229, m Academic

Topics Discussed

General
Technical
® Regulatory

82%
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The SECARB partners have noticed a steady increases in the level of interest  in CCS over the last year. Technical inquires  from businesses that are developing CCS concepts for managing carbon emissions are the dominant  inquiries, however conversations supporting a number of NGO’s that are working to improve access to CCS and respond to increased interest. SECARB partners have also been supporting states, in particular Louisiana DNR as they move toward primacy. These samples from the last quarter show current status and breadth of inquiries.


Study of Cost of Site Characterization:
Motivation

Recurrent question from industries considering CCS as part of GHG
emissions reduction portfolio schedule of cost — especially cost of early
stages prior to investment decision.

Costs are modest, but experience shows that risk of project not reaching
investment decision are relatively high

Study to assess portfolio pre-
permitting costs

SECARB team effort — samples
from many of the sub basins of
the region.

Sites selected to populate the
spectrum of site options

Taylor Barnhart UT Austin MS
thesis work
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This study is responding to requests from many industries at the early stage of carbon management decision making. How much investment is needed to make over time to determine if CCS a feasible choice for a project under contemplation? 


Stages of Site Characterization

1) Feasibility

NATCARB
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Stages of storage site development are show co-evolution of sources and geologic sinks. 


What Investment Is Needed To Cross Each
Gate?

Incremental acquisition of data depends on two variables:
1.  How urgent is the information?
2. How much data is already available that can be used to inform a
decision?
3. We cross-plot the two inputs to rank if the data need is met at each
investment gate. 6 is a passing score

Assigned | Inverted Data Need Score

Density | Density 4.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0

Scores Scores 3.5 0.0 1.8 3.5 5.3 7.0 8.8 10.5
1.0 4.0 *g 3.0 0.0 1.5 3.0 4.5 6.0 7.5 9.0
1.5 3.5 § 2.5 0.0 1.3 2.5 3.8 5.0 6.3 7.5
2.0 3.0 _ 8 2.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0
2.5 2.5 - a 1.5 0.0 0.8 1.5 2.3 3.0 3.8 4.5
3.0 2.0 1.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
3.5 1.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0
4.0 1.0 Data Urgency

Data need score matrix

All the data EPA and States require will need to be collected to get a
permit, but where the need scores well enough to pass a gate, spending
can be delayed to later in the project development, and advantage.
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For example, if there has been an extensive history of injection into the prospective storage formations, and the seal is well proven for example by hydrocarbon accumulation, the site may pas the feasibility and down-selection gates and in few cases all the way to the permitting gate  in the green, and investment be modest. Another prospective site may have quite sparse subsurface data, and the project developers are uncertain about injectivity and seal.  Such a site in the read area may require drilling a well in the feasibility stage, which has been done for a number of exploratory sites developed by  the DOE programs. In other components, uncertainly may be high but consequences for the project moderate, so that data collection can be deferred, plotting in the yellow, for example in many sites the details of structure, reservoir heterogeneity and petrophysics are poorly known but drilling and coring well, coring and testing can be deferred. 


Cost of Site Characterization: Methodology

Count
ount of Time
w IS o

Rubric of 42 categories for data density and urgency

Completed by 11 SECARB team members for 31 sites

“Beta” sites are those that are now in advanced stages of characterization,
followed by prospective sites which are newly assessed

Include multizone, saline, CBM and EOR
Data density and urgency multiplied and evaluated.
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42 categories are based on specified or options needs based on Class VI permitting.  Rubric developed that guide judgement of different individuals, for example ranges of permeability or numbers of samples.  We tested assumptions by completing rubrics based on sites that have advanced far in characterization (for example Kemper) based on what we know at the start of characterization.  In this we could look at what was done to advance these sites and also provide cost ranges. Sites were selected to represent the variability in the SECARB region but are not probabilistically distributed


Relative Investment Costs Versus Project

Stage

Cumulative Sum of Characterization Costs (Avg)

$15,000,000.00 |
Cost of collection of 3-D seismic

$10,000,000.00

Representative average cumulative cost

---------

Cost of
well drilling 1/
-_-__________...-- o /’f
$5,000,000.00 14
’/
f,r’ ///
1/ :
' //" A few projects are
4 .
f';/ P assessed that can avoid
$ /// new well drilling and
/// seismic collection
$0.00 H-Samamama=2== ' '
Feasibility Site Selection Detailed Characterization

Investment Gates

Relative investment costs required at each investment gate

Permit Preparation

Adams-Multizone (Cranfield)
Ascension-MioceneEOR
Ascension-MioceneSaline
Atascosa-Olmos

Bartow-

Brazoria-Frio (West Ranch)
Brazoria-Miocene

— Brazoria-Multizone (Hastings)
= Calcasieu-Frio (Grand Lakes)
Cameron-Miocene (Rio Grande)
= Culpepper Basin
= Dan River Basin
De Witt-Wilcox
— Guadalupe-Hosston

Jeff Davis-Hazlehurst
Jefferson-Miocene (Port Arthur)
Kingfisher-Multizone
Liberty-Frio (Frio)
Lincoln-Cotton Valley
Lowndes-Hazlehurst
Mobile-Multizone (Citronelle)
Osceloa-Cedar Lawson
Pickens-Multizone

Pope-St. Peter Sand

San Patricio-Frio
Smith-Multizone

South Oakwood

St. Martin-Miocene
Stewart-St. Peter Sand
Taylorville Basin
Woodward-Multizone
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Dollar costs are “representative average ” because the are extrapolated, averages of small number of sample,  they should not be taken too laterally   We see costs are dominated by deep well drilling and seismic data collection costs, other costs provide the scatter. Note that we see that in a few sites, costs are either not needed (reuse existing penetration or seismic, do not need more core data to complete permit, and in many sites costs can be deferred to later stages of project development lowering risk. High risk sites require early well drilling to test for sufficient reservoir and seal.


Value of Exiting Data to Lowering Feasibility
Assessment Cost

Regional Distribution of the Feasibility Investment Gate Costs

Legend

°| Case Study Sites
Wells
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!

Regional distribution of the feasibility investment gate costs (green=Ilow) with
well density (IHS Markit database) within 10 miles of each site (blue dots).

There is strong correlation with existence of 3-D seismic with high well density.
10
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Cost is highly site specific, however, some correlations and trends are noted. both local areas and regions 


Industry Partners Adding to Regional
Knowledge

Industry partner Southern Company is planning
stratigraphic test bores in regions with limited
data density

Southern Company-funded test bores planned
for Bartow County, GA and Shelby County, AL

— ‘CCUS Wildcat Wells’

Approximate location of Southern Company’s
planned stratigraphic test bores

Working closely with SECARB-USA partners
(SSEB, Advanced Resources International)

Produced data will be added to the SECARB-
USA regional knowledge base

- Mg

Bartow Co. site preparation

11
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Cost is highly site specific, however, some correlations and trends are noted. both local areas and regions 


Cost of Site Characterization:
Accomplishments/Lessons Learned

Rapid increase in new commercial and other interest in CCS recently

To provide better information to new investment in storage as part of CCS,
SECARB-USA has developed and deployed a new standardized methodology
for assessing investment needs to prepare data and model for permitting.

Additional improvement and refinement upcoming

After SECARB-USA review, the new method can be shared

12
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We are discussing if it is possible to better constrain 3-D cost and need, as this is shown to be the potentially highest cost. Sensitive to several assumptions in the model, especially the extent to which these data are needed to permit the site, the suitability of existing data available for purchase, and the area that needs to be imaged  (Plume only or AOR)


Technical Status — Prospective Sub-Basins

A Sub-Basin Framework for Future CO, Infrastructure Development

« The objective of the report, (work product 4.1.a), is to provide the framework for
understanding how regional infrastructure development could occur within the
Region. The sub-basin prospective areas, in conjunction with the locations of CO,
sources and pipeline infrastructure (for source-sink matching networks) form the
basis for the analysis that will be performed in the Techno-Economic Analysis of
Infrastructure Buildout Scenarios

« The summaries of reports and publications (69 literature publications) are
representative of the knowledge base that will enable the development of

Infrastructure Buildout Scenarios for the SECARB-USA region. Specific areas of
focus include:

SECARB
Reactive Transport and

CO; Capture
ECO,S 2ap Particle Size Studies
Source-Sink Matchin
Offshore Literature ! ! e Monitoring and Risk
Relevant to the Offshore Unconventional Coal and Shale Reservoirs Management

Conventional Reservoirs Commercialization



Technical Status — Prospective Sub-Basins

« The SECARB-USA region has been one the most active areas for CCUS research,

development, and demonstration in the United States.

From 2003 to present, the region has hosted multiple field and laboratory
projects and other CCUS related studies. In addition to the research projects, the
SECARB-USA region is home to commercial CCUS projects and existing CO,
pipelines infrastructure.
The CCUS related research conducted by SECARB-USA project team members,
as well as past studies, provides an excellent base from which the team
developed the prospective sub-basins identified in the report. Each Sub-Basin
was discussed in terms of:

» Geology

+ Knowledge Gaps and Uncertainties

- CCUS projects within the Sub-Basin 14



Technical Status — Geologic Sub-Basins
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Prospective Sub-Basins in the SECARB-USA region
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Technical Status — Regional Infrastructure

Pipeline construction is expensive, and the permitting process may take many years to

finalize. A possible way to streamline the process would be to focus on building new

pipelines in existing right of ways and easements. The SECARB-USA region has many

existing natural gas pipelines and powerlines with existing easements.

— Major pipelines
CO; pipelines
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Technical Status — Regional Infrastructure

Using SIimCCS?? and CostMAP, potential CO, pipeline routing was developed
with an emphasis on using existing gas and powerline easements to connect 45Q-
eligible sources with the identified Sub-Basins. This initial analysis will be used as
one resource as the team develops the forthcoming Techno-Economic Analysis of

Infrastructure Buildout Scenarios (Work Product 4.1.b)

a== Potential pipeline routes
Existing CO; pipelines

. km W@E
o 0 250 500 750 1,000 1

%
17
Prospective Sub-Basins, existing CO, pipelines, proposed CO, pipeline routing and 45Q
eligible sources



Technical Status — Non-Technical Challenges

Initial Inventory of Non-Technical Challenges to CCUS Development

Under subtask 5.2: Non-Technical Challenges to CCUS Deployment, the
Southern States Energy Board (SSEB) will define and identify An Inventory
of Non-Technical Challenges to CCUS Deployment. As an initial step,
SSEB organized an Industry and Non-Governmental Organization (NGO)
Working Group comprised of knowledgeable market participants to assist in
the development of an initial list of non-technical challenges to CCUS
development.

The Industry and NGO Working Group was comprised of individuals from
the following organizations and companies:

Clean Air Task Force' (observer) Denbury Resources Inc.
Environmental Defense Fund Mitsubishi Heavy Industries America

SAS Institute Inc. Southern Company
18



Technical Status — Non-Technical Challenges

Work completed by the Industry and NGO Working Group resulted in the
identification of a wide range of issues related to the Non-Technical
Challenges to CCUS Development. This initial inventory provided a base of
discussion for prioritizing non-technical challenges. Within each area of
focus, the Industry and NGO Working Group identified Areas of focus that
should be prioritized.

The Focus areas included:

Regulatory Challenges

CCUS Technology Transfer and Education Challenges
Financial Challenges

Infrastructure Challenges

19



Technical Status — Non-Technical Challenges

Prioritized issues related to each focus:
 Regulatory Challenges
— UIC Class VI Requirements
» Assisting states with primacy and reform of Class VI requirements
— Facilitate other State issues
» Pore space and surface rights access
« CCUS Technology Transfer and Education Challenges
— Conduct stakeholder outreach

» Key groups include National Association of State Energy Officials (NASEOQO),
National Association of Regulatory Commissioners (NARUC), Public Service
Commissions, industrial emitters, and energy sector employers

« Financial Challenges
— Monetizing Section 45Q tax credits
* Infrastructure Challenges

— Facilitating development of CO, transportation infrastructure and source-sink
matching

Findings used as part of other DOE-funded studies (e.g., DOE-FE0031947) 20



Outreach and Cross Partnership Collaboration

SECARB-USA continues to coordinate with the other initiatives to identify
areas of overlap and avoid duplication of effort

Led by MRCI, the Regional Initiatives will continue to meet to discuss
communication and outreach efforts

On July 15, 2021, the Southern States Energy Board hosted a Regional
Initiative Webinar to provide stakeholders with overview of regional CCUS
successes and challenges. Participants included:

— Robert Balch, Carbon Utilization and Storage Partnership (CUSP)
— Neeraj Gupta, Midwest Regional Carbon Initiative (MRCI)

— Ed Steadman, Plains CO, Reduction Partnership (PCO,R)

— Jason Lanclos, Director of the Louisiana State Energy Office

21



Accomplishments to Date

Prepared a needs assessment framework for storage
complexes

Established a data quality methodology and identified 40
prospective sub-basins in the SECARB region (shaded
regions, Figure)

Developed a sub-basin framework for future CO,
infrastructure development

In coordination with the SECARB-USA industry
stakeholder network, developed a list of nhon-technical
challenges to the commercial deployment of carbon
capture technologies

The team has identified data required to advance a
prospective storage complex towards permit readiness

(i.e., Class VI UIC) and the general costs associated with

collecting this data

Regional Distribution of the Feasibility Investment Gate Costs

<7
V/./‘ Lf‘ Legend
o .

7 e

Regional distribution of feasibility investment gate

costs

SECARB-U"A

2

Date: September 2020
E0031830

Brian Hill and Gerald Hill

SECARB- uthors
Gerald R. Hill, PHD Inc. (dba Crescent Resource Innovation, Inc.) 2 2

Non-Technical challenges document (Task 5.2)



Accomplishments to Date (continued)

Hosted discussions with interested stakeholders and
utilized SECARB-USA data to inform conversations

SSEB Regional Initiative Webinar on July 15, 2021, to
discuss the successes and challenges of the other
initiatives

Work with industry partners that are actively pursuing
CCUS research in the region

Assorted partner publications

Southern Company-funded stratigraphic test boring operations in Bartow County,
GA

o‘yyHERN STAT€
§
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* *
ENERGY BOAR®

Transcending Boundaries

Register for our upcoming webinar:
Carbon Capture - Regional Initiatives Focus

Join us for our next webinar! We will explore the past, present, and future work of three regional
initiatives (Rls) related to carbon capture, utilization, and storage (CCUS)
The Rls and respective project leads highlighted in this webinar are:

« The Carbon Utilization and Storage Partnership (CUSP) — New Mexico Institute of Mining
and Technology with Dr. Robert Balch, Director of the Petroleum Recovery Research
Center

* The Midwest Regional Carbon Initiative (MRCI) — Battelle Memorial Institute with Neeraj
Gupta, Technical Director - Carbon Management in Battelle's Energy Division and Sallie
Greenberg, Associate Director of Energy & Minerals at the lllinois State Geological
Survey; and

« The Plains COp Reduction Partnership (PCO2R) — University of North Dakota’s Energy &
Environmental Research Center (EERC) with TBA

This session will also feature Jason Lanclos, the Director of the Louisiana State Energy Office,
discussing the value and effects of regional carbon capture initiatives

Click below to register for this free event.

SSEB Regional Initiative Webinar registration
landing page

23



Ongoing and Planned Activities

Expand the SECARB-USA industry stakeholder network to include hard to abate
industries (e.g., pulp and paper) and continue industry outreach efforts

Continue to characterize a portfolio of prospective storage complexes with the goal
of identifying costs required to advance representative complexes towards permit
readiness

Coordinate with the other Regional Initiatives where possible (e.g., outreach
efforts)

SSEB will host a SECARB-USA informational webinar for interested stakeholders

Proposed 5/2021: Evaluate infrastructure buildout and source-sink matching
scenarios and build an online dashboard to display these data

Proposed 5/2021: Permit and drill a stratigraphic test well in northwest Georgia to
further characterize the geology for a storage complex opportunity where little data
currently exists

— A $0 federal and $2.8 million cost-share commitment to support this effort is 24
pending approval by DOE/NETL.



Lessons Learned

Observed increase in industry interest in CCUS

|dentification of areas in the region that may require additional data and further
investment

Industry Partners contribution to Regional Initiative mission

Lots to learn from the experiences of the other Regional Initiatives (outreach, etc.)

25



Project Summary

Recent increase in Industrial and other interest
— 51 separate meetings during Q2 of 2021

Cost of site characterization
— Data rubrics allow for the determination of investment at each decision gate

Techno-economic progress and plans
— Will build on the current site characterization work and regional knowledge base

Non-technical challenges report

— Highlights challenges to the deployment of CCUS and utilized by other DOE-funded studies.

Outreach and cross partnership collaboration
— Ongoing in the form of outreach and communication working groups and webinars

26
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SOUTHEAST REGIONAL CO, UTILIZATION

SECARB-USA

and STORAGE ACCELERATION PARTNERSHIP

Thank You!




Benefit to the Program

The “Southeast Regional CO, Utilization and Storage Acceleration
Partnership” (SECARB-USA) project supports the U.S. Department of
Energy (DOE) Office of Fossil Energy's (FE) mission to help the United
States meet its need for secure, affordable, and environmentally sound
fossil energy supplies by utilizing the advancements made by the Regional
Carbon Sequestration Partnership (RCSP) Initiative to continue to identify
and address knowledge gaps.

This regional initiative encompasses the states of Alabama, Arkansas,
Florida, Georgia, Louisiana, Mississippi, North Carolina, South Carolina,
Tennessee, Virginia, and portions of Kentucky, Missouri, Oklahoma, Texas,
and West Virginia.

29



Project Overview
Goals and Objectives

The primary objective of the project is to identify and address regional
onshore storage and transport challenges facing commercial deployment of
carbon dioxide (CO,) capture, utilization, and storage (CCUS) technologies.

30



Organization Chart

SECARB-USA
Contractual
Organizational
Chart

National Laboratory

Subrecipients

Los Alamos
National "
Laboratory .

(LANL) =
Lead Pl

Middleton
Key Personnel:
Harp

Tasks 34,5
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Gantt Chart

. . . 4 Milestone Ehasel Ehascll
SECARB-USA Project Timeline e Decision Point Budget Period 1 Budget Period 2
YEAR 1 [ YEAR 2 [ YEAR 3 YEAR 4 [ YEAR 5
TASK DESCRIPTIONS StartDate | EndDate | Q1 | Q2 [@3]aa|a1] a2 [a3[as|ai] @2 [a3[as|ai[az]a3[as|ai]az] a3 aa
TASK 1.0: PROJECT MANAGEMENT AND PLANNING 10/1/19| 9/30/24
Milestone: Implement Project Management Plan 11/1/19 11/1/19 | *
Decision Point 1: Negotiation/Implementation of PMP 10/1/19 10/1/19 | [ )
Decision Point 2: Negotiation /Implementation of Phase Il/BP2 9/30/22 9/30/22 | [ ]
TASK 2.0: TECHNICAL CHALLENGES 10/1/19
Subtask 2.1: Needs A F k for S ge C | 10/1/19
Milestone: Complete Needs Assessment Framework for Storage Complexes 9/30/21
btask 2.2: Jed ional Ch ization 10/1/19
btask 2.3: Optimization, C Verification Strategies Update and Appli 10/1/20 9/30/22| e T —
Subtask 2.4: Risk Needs for 2025 Commercial Deployment 10/1/21 9/30/24|
Milestone: Host First Partners Meeting on Risk Needs for 2025 Commercial Deployment 9/30/21 9/30/21 |
TASK 3.0: DATA COLLECTION, SHARING, AND ANALYSES 10/1/19
btask 3.1: Data Plan 10/1/19
Subtask 3.2: Analyze and Update Existing CO2 Source and Sink Databases 10/1/19
btask 3.3: Regional Toolset(s) Validati 10/1/19
Subtask 3.3.1: Assembling the Scenario Library 10/1/19 9/30/. 201:
Subtask 3.3.2: SCO2T Tool Application 4/1/20 9/30/22 |
Subtask 3.3.3: Analysis Using NRAP Tool(s) 10/1/21 9/30/ 24]
Subtask 3.4: Machine Learning Initiative 10/1/19
TASK 4.0: REGIONAL INFRASTRUCTURE 10/1/19
Subtask 4.1: Infrastructure Assessment 10/1/19 9/30/22§wmw
Milestone: Completed Infrastructure Assessment 9/30/22 9/30/22 ]
btask 4.2: | Site Readi 10/1/19 9/30/225
Subtask 4.2.1: Data Quality Methodology 10/1/19 9/30/ 201
Subtask 4.2.2: Storage Complex Data Readiness Evaluation 4/1/20 9/30/: 22|
Milestone: Completed Storage Complex Data Evaluation 9/30/22 9/30/22 |
Subtask 4.2.3: Storage Complex Readiness Validation, Valuation, and Augmentation 10/1/21 9/30/. 22|
Subtask 4.2.4: Regional Application of Storage Complex Readiness 1/1/22 9/30/ 22|
btask 4.3: Soci ic of CCUS and Workforce Readiness 10/1/21 9/30/23|
Milestone: Report on Socioeconomic Impacts of CCUS and Workforce Readiness 9/30/23 9/30/23 ]
Subtask 4.4: Identification of Potential New CCUS Projects 10/1/19 9/30/24E
Milestone: Completed Final Regional Commercialization Plan 9/30/24 9/30/24 |
TASK 5.0: REGIONAL TECHNOLOGY TRANSFER 10/1/19]  9/30/24
btask 5.1: Stakehold Plan 10/1/19 9/30/24E
btask 5.2: Non-Technical Chall to CCUS Deploy 1/1/20 9/30/24|
Milestone: Inventory Initial List of Non-Technical Challenges for CCUS 9/30/20 9/30/20 | . L3
Subtask 5.3: CCUS Business Cases Under New and Existing Tax Policies 1/1/20 9/30/24&;&“& @
btask 5.4: CCUS Edi | Series 10/1/19 9/30/24E
Subtask 5.5: Technology Transfer and Ki ledge Di 10/1/19 9/30/24§
Milestone: Participate in Project Kickoff Meeting 12/31/19 12/31/19 | *
Milestone: Host Stakeholders Meeting to Share Results from BP1 9/30/23 9/30/23 | *
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