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“Through innovations in energy and environmental policies, programs and
technologies, the Southern States Energy Board enhances economic
development and the quality of life in the South.”

SSEB Mission Statement
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* Interstate Compact Organization, created by state law and consented to by
Congress (PL 87-563, PL 92-440)

* 16 U.S. States and Two Territories

» Each jurisdiction represented by the governor, a legislator from the House and
Senate, and a governor’s alternate

* Federal Representative appointed by U.S. President
» Secretary, who serves as Executive Director
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615t Annual Meeting

« 5t Governors Energy Caucus
» Governor Kevin Stitt, Oklahoma

* Governor Asa Hutchinson,
Arkansas

« Governor Mark Gordon,
Wyoming
* Energy and Environment

Secretary Ken Wagner
moderated the session

» Address the energy transition
* Responses from their states
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Board Resolutions — 2021

1.2021 Reliable & Resilient Electricity | Sen. Hughes (TX), Rep. Gooch (KY), and Sen. Allen (OK)
2.2021 Promoting Energy Security, Resilience and Reliability | Dr. Tung (MD) and Sen. Allen (OK)
3.2021 Project Advancing Grid Modernization Technologies | Rep. McBride (OK) and Mr. Lee (SC)

4.2021 Resolution on the Importance of Beyond Visual Line of Sight for Drone Operations in
Maintaining the Safety and Security of America’s Utilities | Rep. McBride (OK)

5.2021 Study Commission for the Commercial Application of Existing Technology to Reclaim and
Repurpose Spent Nuclear Fuel | Rep. Beck (AR)

6.2021 Resolution in Support of Preserving State Water Allocation Authority for Energy Development
& Environmental Restoration Efforts | Rep. Payne (FL) and Rep. Sandifer (SC)

7.2021 Continued Impact of Energy Costs on Covid-19 Recovery | Dr. Tung (MD)
8.2021 Enhanced Support for Carbon Dioxide Capture, Utilization, and Storage | Dr. Tung (MD)
9.2021 Recognizing Edgar “Ed” Glenn Harvey Emery of Lamar, Missouri | SSEB Members

https://www.sseb.org/events/61st-annual-meeting/
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New Publications

 Annual Report

* Energy & Environment T

Legislative Digest ENERGY PIONEERS

« Over 540 energy & = S
environmental measures

* Trends
* Energy discrimination (
« Broadband deployment B
Energy & Environment Legislative Digest I‘é

* Electric vehicle infrastructure ~
* Renewable energy

* Fossil Energy & Carbon
Management (FECM) Digest

2021

» Covers notable FECM bills FOSSIL ENERGY &
across all 50 states CARBON MANAGEMENT
LEGISLATIVE DIGEST
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FECM State-level Legislative Trends

« CCUS development and deployment trends: funding carbon capture
studies and offering tax incentives for technology deployment.

» Advanced Recycling continues to trend in our member states and
legislatures across the nation.

» Kansas and Montana join the ranks of nearly every SSEB member with
the passage of their critical infrastructure trespass protection laws.

 Twelve states, six of which are SSEB members, passed
laws concerning greenhouse gas emissions mitigation via a variety of

methods.
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Monitoring Federal Action

« EO 14007, President’s Council of

« White House - Executive Orders (EO) and Scientific Integrity Presidential GdViSCZ’BSZ ‘13;‘ Science and Technology
an.
Memorandum | o - EO 14008, Tackling the Climate
» U.S. Department of State & White House Executive Offices— “The Long-Term Crisis at Home and Abroad (Jan.
Strategy of the United States: Pathways to Net-Zero Greenhouse Gas Emissions by 2021)
2050” (Nov. 2021) https://www.whitehouse.gov/wp-content/uploads/2021/10/US- « EO 14027, Establishment of the
L ong-Term-Strateqy.pdf Climate Change Support Office (May
. i s . : . 2021)
Congres§ Infrastructure B|.II CCS (|r:clud|ng CarbonSAFE expansion) and H, . EO 14030, Climate-Related Financial
hubs; Build Back Better Act; and more! Risk (May 2021)
» Office of Science and Technology Policy’s (OSTP) New Energy Division « EO 14048, Continuance or
« Dr. Sally Benson appointed new Deputy Director for Energy and Chief Reestablishment of Certain Federal
Strategist for the Energy Transition at OSTP (Nov. 2021) Advisory Committees and

Amendments to Other Executive

* U.S. Department of Energy Orders (Sept. 2021)

» Energy Earthshots (expecting 6-8 total), currently includes Hydrogen Shot, . EO 14052, Implementation of the
Long Duration Storage Shot, and Carbon Negative Shot Infrastructure Investment and Jobs
» Carbon Dioxide Removal (CDR) Mission Act (Nov. 2021)
» CCS Centres of Excellence (US, UK, Canada, Indonesia, IEA GHG R&D
https://www.federalreqister.gov/presiden
Programme) . . ;
tial-documents/executive-orders/joe-

* Incorporation of EO 14008 mandates biden/2021
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https://www.whitehouse.gov/wp-content/uploads/2021/10/US-Long-Term-Strategy.pdf
https://www.federalregister.gov/presidential-documents/executive-orders/joe-biden/2021
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Carbon Management Program Acknowledgements

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
necessarily 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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SECARB Phase Il & Phase Ill Project Sites

# | Name/Description | Location | CO, Source CO, Stored
(metric tons)

Natural 5,000,000+
(10MM
injected)

Saline Storage Anthro- 100,000+
pogenic
(from new
CO, capture
facility)

# | Name/Description | Location | CO, Source CO, Stored
(metric tons)

Coal Seam Project



SECARB Phase lll Early Test
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SECARB Phase lll Anthropogenic Test

e Carbon capture from Plant Barry, 25MWe 7

e 12-mile CO, pipeline constructed by Denbury
Resources

e CO, injection into ~9.400 ft. deep saline
formation (Paluxy), Class V Experimental UIC
Permit

1 : Florida
£ P Cep SN
/

e 114,000 metric tons injected o L, S

—:—Kllorneters
0 2040 ( 80~

e Monitoring CO, during injection

Power Plant




SECARB to Petra Nova

SECARB (AL)

Cogeneration Plant
power forCCS system)

Petra Nova (TX)
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SECARSB Firsts (selected)

* First RCSP in the field

 First RCSP to inject CO,

 First RCSP to monitor a 1 million metric ton
injection

* First deep and first U.S. use of electrical
resistance tomography (ERT) in CO, setting

* First application of pressure surveillance in an
above-zone monitoring interval

» Process-based soil gas monitoring method (also
used at the Kerr farm in Canada)

* First U.S. and first onshore use of borehole
gravity to quantify CO, displacing water

» World’s first fully integrated CO, capture (amine),
transportation, storage (saline) project utilizing
anthropogenic CO, from a coal-fueled power
plant

Transcending Boundaries
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Time-lapse sequence of resistivity changes observed during injection

Changesin
17 Dec 2009 21 Dec2009 26 Dec2009 15 kan 2010 3 Feb2010 Resistivity (%)

S e e |
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Injection began Initial C0» breakthrough €02 plurne growth @2 plurme growth @2 plurre grows
1 Dec2009 widerand thicker

(0 plume growth
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Lawrence Livermore National Laboratory b
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Arkansas CCUS Assessment

: =~ TERIRR T TR
« Gov. Asa Hutchinson requested a robust | B % L% SR
assessment of CCUS opportunities in 8is & = - I C2IE
3 - == .‘é' <.. * ¥ ags
Arkansas. | CE (R /D B 1R 5 1
* Results presented to Arkansas-based == s sl HH
government officials and industry in April o | EEE EEEE Q
2021 and to community stakeholders in % i b s
June 2021. N e e
« May provide a means for revitalization e o W e S
of Southwest Arkansas_ (319 feet) (172 feet) (126 feet) {89 feet) (49 feet) gl
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SECARB-USA | Regional Initiatives Map

N NATIONAL
TL TECHNOLOGY
LABORATORY

New Mexico Institute of Mining
and Technology

Battelle Memorial Institute
University of North Dakota

Southern States Energy Board

SOUTHEAST REGIONAL CARBON STORAGE PARTNERSHIP

SECARB-USA

CO, UTILIZATION AND STORAGE ACCELERATION
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=== Potential pipeline routes
Existing CO; pipelines

SECARB-USA

+ |dentify and address regional onshore storage and
transport challenges facing commercial
deployment of carbon dioxide (CO,) capture,
utilization, and storage (CCUS) technologies.

* The project team has evaluated the costs
associated with site characterization and Class VI ol 7_
UIC permitting while identifying areas requiring ot e " =Y
additional characterization. = S A :

Hypothetical pipeline routes connecting major point-source emitters

* Will continue to evaluate infrastructure buildout . S
to existing pipeline infrastructure.

scenarios to better understand project costs and

stakeholder engagement strategies. 6ENERGY oogs ““/—’
» Continue to meet with stakeholders to B
. ngw . Ul;l\f,:l)JM(I)lL (V‘I{IZ'H('I“L,\'_I‘I\’l EDF'
discuss CCUS opportunities in the southeast and @« 6 @u OLOGY C F==S
identify potential areas of collaboration.
Industry Partners
A

Siiese  Denbury®  Ammsvesw  §SAS  sounen

Company

SECARB-USA
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CCS Prospects in Georgia & Alabama

» Partnered with Southern Company and Advanced
Resources International to drill two
stratigraphic/characterization wells in the Valley and Ridge
province of northern Georgia and north-central Alabama.

* An area of the region that has not experienced historical oil
and gas exploration so there is limited existing data.

» Important to understanding CCUS commercialization
opportunities in the region.
» Cassville Stratigraphic Test Well (Bartow Co., GA):
» Total Depth of 6,030 ft reached on September 14, 2021

» Collected open-hole geophysical data, formation microimager data, and
side-wall core

» Westover Stratigraphic Test Well (Shelby Co., AL):
» Total Depth of 6,500 ft reached on November 5, 2021

. Collected open-hole geophysical data and formation microimager data Aerial photograph of the Cassville stratigraphic test well located in

Bartow County, GA.

Transcending Boundaries
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Webinar Series

SSEB hosts a regular webinar series to discuss timely
news related to energy and the environment.

Almost 400 total attendees over 4 separate webinars.
Over 100 individuals registered for the July 15, 2021,
Regional Initiative Webinar

150 individuals registered for the August 25, 2021,
SECARB-USA Webinar

Effective means to generate interest in CCUS and the
work of the Regional Initiatives while engaging with a
diverse group of stakeholders.

For more information and to view past webinars visit
www.sseb.org/webinar-archive/

Transcending Boundaries

Carbon Capture
Regional
Initiatives

Focus Q2

SECARB-USA



http://www.sseb.org/webinar-archive/

CarbonSAFE - Project ECO,S Phase Il (MISSISSIppI)

 Establishing a regional storage complex for
CO, from stationary sources.

- Estimated storage capacity of almost 1 billion
metric tons (P5)!

* Three new characterization wells drilled and
nearly 100 linear miles of 2D seismic acquired.

+ Currently drafting EPA Underground Injection
Control Class VI well permit.
Specialized

Research Partners Partners &

Vendors
= NAnomu A A — —
{;gg':g}gg' Southern Mississippi DNV:GL
Company Power

A Christensen S
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ECTET
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>
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v Enhanced Oil >
#* TRIMERIC CORPORATION “ 7 i 4
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F PROJECT ECO
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Direct Air Capture of CO, (Alabama)

* Decreasing CO, capture costs through testing in
integrated field units that produce a concentrated
CO, stream of at least 95% purity.

» Completed engineering and design of test skid.

* Procuring materials required for test skid
construction.

Air

(Ng (CO Lean)
Flue Gas '\_)
e NN
| o, . . T

Slipstream
Waste Heat Direct # | Liquefaction

Caglure (gas) (liquid)

Thermal
Power Plant

T\ National Carbon Capture
TN B Center
. 4 F - 7 https://www.nationalcarbonca
Synapse Build Labs CO, Processing Skid pturecenter.com

‘ S otRirE Global N 2
\ R Thermostat Southern

AirCapture Company


https://www.nationalcarboncapturecenter.com/

SECARB Offshore Partnership: Gulf of Mexico

« CO, storage and Enhanced Recovery Assessment for
eastern GOM, including the analysis of existing and
required legal and regulatory frameworks in anticipation of
commercial deployment.

» The project team continues to assess CO, storage
opportunities, evaluate infrastructure options, and identify
risks associated with legacy infrastructure and geology.

| o Emitters <60 Mies
o Emitters <150 Miles

EOR Study Area
| B Saline Study Area

Onshore CO; sources within 150 miles of the coast. Also shown are the
Gulf Planning Areas and the SECARB-Offshore study area.
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Modular units for subsea processing
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CCUS Leadership Consortium

« Collaborative effort between the Southern States

Energy Board and the University_of Houston’s "The solution is going to come from the
enter for Carbon Management in Energy ]
- . . private sector, and what government

» Mission: coordinate the capabilities and experience of .
industry, academia, and government to accelerate needs to do is create the framework
CCUS deployment in the Southe_rn region, address within which the private sector can do
key challenges, and promote regional technology . . . .
transfer and knowledge dissemination — in response what it does best, which is allocate capital
to NPC study and innovate..."

» Worked with subject matter experts to develop a
roadmap that enumerates challenges to the . .
commercial deployment of CCUS technologies and U.S. Climate Envoy John Kerry describing
tasks to eliminate these challenges (finalized October Solutlons to Cllmate Change at the Instltute

15, 2021) ) . :
o _ of International Finance's 2021
* The consortium is a mechanism for CCUS

knowledge sharing Washington Policy Summit

Transcending Boundaries




Leadership Consortium - Membership

NATIONAL OTHERNSTA UNIVERSITY of
#L TECHNOLOGY V N HO USTON
: LABORATORY *ENERGY BOARD® UH ENERGY
Q 8 9 73 B . £8 BUREAU OF
ERKSHIRE NATHAWAY ,
B‘ﬂl"ll.l" é 23 ECONOMIC
Mnoancr® Baker Hughes Enency Eivii GEOLOGY
Chevron AR ;
[ = Enhanced Oil
&E  Denbury® <> EDF s §> EERC ' enBribce Recovery Institute
bt den i tria b —— 1 www.eoriwyoming.org

ExgonMobil [ENION 7l #58e y laksmWalker @Kiewit #7270
McKinsey ; / Minnkota Power d 2 W (s WAL
MI’%CM""S COOPERATIVE ' OXY
& Company oreraTIVE N rg® - m ] O%

év rRepsor @shell oo, USEFA WOOd. WS

United States Energy Association
Company
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Leadership Consortium - Timeline

October Q1 and Q2 October
@ 2020 @ 2021 @ 2021

Project was awarded by the . Virtual meetings with Finalized Roadmap that
U.S. Department of Energy . subject matter experts to outlines the work of the
. identify and discuss Consortium and Year 2
. challenges to CCUS activities
. deployment
® ® & ® ®

Implement the Roadmap,

Assemble a CCUS Leadership Draft materials based on expand membership, and

Team consisting of subject feedback from subject matter identify areas where the

matter experts from industry experts Consortium can assist
@ December @ August and September 0 ;P: :rs';ry activities

2020 2021
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Leadership Consortium - Challenges

+ Subject matter experts identified a
wide array of challenges to the
commercialization of CCUS

* Many existing technical challenges are
addressed by existing research
programs

» A general need to focus on
transformative challenges or those that
apply to all aspects of the CCUS value
chain

* Required for far-reaching and just
deployment of CCUS

Transcending Boundaries

Transformative
Impact Areas

Technical Capabilities
Through Existing
Programs and Experience

B Environmental Justice and Stakeholder
Engagement

Policy and Regulatory Capacities

Commercialization Enablers - Risk Reduction
and Financial Markets

A A

Capture Transportation Storage Utilization

A A

LA Z2NZ 22 2

Full Chain CCUS
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Leadership Consortium — Challenges to Be Addressed

Transformative Impact Areas
* Leverage the experience and membership of SSEB,

the location and expertise of UH-CCME, and
Consortium membership to address Transformative
Impact Areas

Social

» Social Enablers: Stakeholder Engagement;
Environmental Justice; Workforce and Community
Transition

* Policy and Regulatory Enablers: Facility Permitting; Commercial

e

Policy and
Regulatory

Pipeline Permitting; Class VI Primacy; Site Stewardship

« Commercialization Enablers — Risk Reduction and
Financial Markets: Storage Risks; Life-Cycle
Assessment; Cost-Benefit; Standards, Certification, and
Marketing
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Leadership Consortium — Next Steps

 Continue to maintain the Consortium
and host regular virtual and in-person
meetings

* |dentify opportunities to support industry
activities

» Begin to carry out the activities outlined
In the Roadmap

* If you are interested in joining the
Consortium or our activities, please
reach out to SSEB and UH-CCME

Transcending Boundaries

OUTHERNSTATG UNIVERSITY of

%z " HOUSTON

*
ENERGy BOARY”

Southern States Energy Board & the University o f Houston' H

Center for Carbon Management in Energy present:

A Carbon Capture, Utilization, and Storage
Commercial Deployment Consortium Roadmap

CARBON DIOXIDE'

Rl
S el AT R Bl



Add us on LinkedIn at

I|nked|n com/company/ ‘

southernstatesenergyboard

Find us on Instagram
@southernstatesenergyboard

CONNECT WITH SSEB ONLINE!

Follow us on Twitterat

 twitter.com/SSEBoard

Subscribe to our Youtube Channel @
Southern States Energy Board #ga:®
, Ly

For meeting announcements,
project updates, and more, visit
www.sseb.org




