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Standard 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. Neitherthe
United States Government nor any agency
thereof, nor any of their employeés, makeés any
warranty, express or implied, or assumes any
legal liability or responsibility for the accuracy,
completenéss, 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, recommendations, 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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Contacts

Presenters
» Dave Riestenberg, driestenberg@adv-res.com

« Ryan Choquette, rchoquette@tenaska.com
* Ben Wernette, wernette@sseb.org

Principal Investigators
« Kenneth Nemeth, nemeth@sseb.org
« Kimberly Sams-Gray, email: gray@sseb.org
* Ben Wernette, wernette@sseb.org

SSEB Financial Team

« Kathy Sammons, email: sammons@sseb.org
 Leigh Hawkins, email: hawkins@sseb.org
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Project Motivation

* The Longleaf CCS Hub seeks to
develop a CO, storage facility near
Bucks, Alabama

» Builds on the successful SECARB
injection demonstration at the
Anthropogenic Test Site, conducted
at nearby Citronelle, Alabama

« Opportunity to decarbonize the many

industrial facilities in Mobile County
« Motivated project owner and LO N G L EA F
developer in Tenaska c CS H U B
 36-month period of performance poe Funding: $17,984,523

Non-DOE Funding: $5,924,074
Total Value: $23,908,597
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Location

Regional emitters in the
Gulf South that may wish
to explore opportunities

* The proposed storage complex site 1o decarbonize.

is located north of Mobile, Alabama | 3
« The complex will provide storage LA 23 .| Washingon Cotrty
options for CO, emissions captured b, | Citronelléf™  wonor
from regional emitters along the ,, o MobioCamy
Mobile River corridor and to the e
south e ‘Stprage Complex 1°\.. P> i
« > 19 MMtonnes per year from 40+ : A
emitters % '.-. =, gfatl);fn/L N A
« Located 5 miles to the east of the Chuncuia s ., %, ool ¢ oo T
SECARB Anthropogenic test site at PR et e STt
Citronelle NN R o ettt M
152 8 k. o

Map of the Longleaf CCS storage complex in northern Mobile County.
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Sources

Company Legend

» Over 19 MMTs of CO, emitted = v

3| Huntsman Advanced Materials

from over 28 industrial sources

5| Olin Corp.

6| Tate and Lyle

e Diverse industrial sources

participating in the project — Axish
1| Lenzing Group '.\\ 13
12| FMC S I d
CO% . Letter Of 13|AMVACChe_micaICarp. aralan *14
Company |Industry Emissions il Qe

Su ppo rt 15| Matheson Tri-Gas

16| Multisorb Technologies

Tons/Yr _
Steel 500,000  Received i

Sustainable : ploxcren
Calysta . 500’000 Recelved 20| Honleywell uopP
Prote I n 21| Kemira
22| Mitsubishi Polysilicon
Power . 23| Praxair
Plant Barry H 1 15001000 Recelved 24I| Evonik Industries
Generatlon 25| INEOS Phenol
Natural Gas : 26 e
. 1 00’000 Rece|ved 27| BASF Agricultural Solutions GULF OF MEXICO
ProceSSIng 28| ExxonMobil

lllustration of the MAST chemical corridor, and the potential demand for
decarbonization solutions.

Regional emitters that have agreed to participate in project activities.
Internal
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Project will initially target the Paluxy Formation, a
widespread saline aquifer comprised of porous HEE O e
fluvial sandstone and interfluvial mudstones m P

o 470 ft of net sandstone

o sandstone reservoir values commonly exceed 20% and
200 mD

o 2.3 to 7.4 million metric tons of storage resource per
square mile

The Tuscaloosa Marine Shale (TMS), a regionally
significant sealing formation, will serve as the
primary confining zone

Saline aquifers above the Paluxy provide
opportunities for expansion of storage resources
at the Longleaf CCS Hub and are part of the Phase
lll data collection efforts

Internal

Aaeipa)

1D

Undifferentiated

e -

Vicksburg Group

Chicasawhay Fm.

Bucatunna Clay

Jackson Group

Minor Saline Reservoir

Claiborne Group

Talahatta Fm.

Saline Reservoir

Wilcox Group

suwscared | euscoy | euscoBy

Hatchetigbee Sand
Bashi Marl
Salt Mountain LS

Saline Reservoir

Midway Group

Porters Creek Clay

Selma Group

Eutaw Formation Minor Saline Reservoir
g g Upper Minor Saline Reservoir
g Tuscaloosa Group | Middle | Marine Shale
Pllot Sand
Lower Massive sand R —
Washita- Dantzler sand Saline Reservoir
Fredericksburg Basal Shale
“Upper
Paluxy Formation t 'z paecton
. s one
Lower
= Mooringsport
i Formation
Ferry Lake Anhydrite
‘Upper' Oil Reservoir
Donovan Sand 'Middle' Minor Saline Reservolr
‘Lower’ Oil Reservoir

(modified from Pashin et al., 2008)
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Geology .

 The site characterization for the Longleaf T 842ft7 |t 1,200ft7 ot

Injection [~ Observation == ubservation [~

CCS Hub builds off previous work conducted o e e gy P e
as part of the DOE and EPRI supported
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;2 c 46-1.132m L: - - i Upper Paluxy
Dome 3‘3 == Eml* % £ -"c% - Injection &
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Project Objectives

Rigorously characterize the subsurface for large-scale storage
Develop a comprehensive community benefits plan

-inalize Paluxy Class VI UIC well permits

dentify CO, sources and transportation

-acilitate storage field development

Develop risk assessment

Complete NEPA EIV for the integrated project

nnnnnnn
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Task 2 Vendor Southern States Energy Board (SSEB) Local Stakeholder
Environmental Resource Lead PI: Kenneth Nemeth Network
Management (ERM) =~ T 7 Co-Pl/Project Coordinator: Kimberly Sams-Gray, Ben Wernette, PhD =~ =~ Mobile Chamber of Commerce
Key Team Member: Patricia Berry, Nicholas Kaylor, PhD Southern Company Services
Tasks 1,9 islati
Task 9 Cost-Share ________ _: Legislative L.ea(Iers
Local Organizations
Baker Hughes
I I I I
Advanced Crescent ENTECH Geological
Resources Resource Strategies, Survey of
International Innovation LLC Alabama
(ARI) (CRI) (ENTECH) (GSA)
Lead PI: Vello Lead PI: Gerald Lead PIl: Pamela Lead PI: Marcella
Kuuskraa Hill, PhD Tomski Mclntyre-Redden
Co-PI: George Co-PI: Brian Hill Task 9 Tasks 4, 9
Koperna, Dave Tasks 1, 2, 5, 6, 8,
Riestenberg 9
Key Team
Member: Denise
Hills
Tasks 3,4,5,6,9
University of Tenaska Williams
South Lead PI: Bob Pl: Emma Owens
Alabama Ramaekers Tasks 6, 7,9
Key Team
(USA) _ Members: Ryan
Lead Pl David Choquette, Bryan
Allison Crabb, Brett Estep,
Key Team Manuel Herraiz,
Member: Alex Timberly Ross
Beebe Tasks 1, 2, 3, 4, 5,
Tasks 4, 9
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Tasks

Task 1 — Project Management and Planning

Task 2 — National Environmental Protection Act

Task 3 — UIC Class VI Authorization to Construct

Task 4 — Detailed Site Characterization of a Commercial-Scale CO, Storage Site
Task 5 — Storage Field Development Plan

Task 6 — CO, Source(s) Feasibility Study
Task 7 — Pipeline FEED Study

Task 8 — Business and Financial Plans and Arrangements

Task 9 — Community Benefits Plan

Internal
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Task 1 — Project Management Dessiie"s,

Award date of October 1, 2023

. . . .
* Sub-ReC|p|e| 1 Agreel nents finalized OEE——— A
()
. | D &8 Longleaf CCS Hub private group % Following & 29 members
IN r mber °
e a y e C e e Home + New 83 Page details  EE Analytics Published 1/9/2024 @ Share J et 2
&
Conversal tions
° ° ° ° ° D Longleaf CCS Hub SharePoint
* [eld our initial team KICKOTT meetin
8 Project and SharePoint Overview:
Calendar
@ Project tracker list The Longleaf CCS Hub is a federally funded Carbon Storage Assurance Facility Enterprise
(CarbonSAFE) Phase Ill project located in Mobile County, Alabama, in collaboration with
) ssue tracker list Tenaska, Advanced Resources International, the Geological Survey of Alabama, Crescent
Resource Innovation, ENTECH Strategies, the University of South Alabama, and Williams
° ° ° Documents This webpage will serve as our main method for sharing critical information such as the
) statement of project objectives, schedule, deliverables and milestones, presentations,
ecurring bl-vveekly calls With core
. . ° ; If you experience any issues or if you have any questions, please contact Ben Wernette
(email: wernette@sseb.org; cell: 334-332-5921) or Nicholas Kaylor (email: kaylor@sseb.org,
cell: 703-927-2081).
X
5 Add real-time chat
« Webpage has been developed to BT, T
p g p + New T Upload <@ Sync — All Documents

share information and track issues o | g

RObUSt finanCiaI and teChnlCal Longleaf CCS Hub SharePoint homepage.
oversight
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Task 9 — Community Benefits Plan

Project Team

» Establish necessary framework to
support subsequent phases and
commercialization

 High-level objectives

« Community engagement and
involvement in Tong-term decision
making

 Support educational and career
opportunities by working with
participating academic institutions

o Training and capacity building
o Networking

« Engage with regional industry
interested in decarbonization

« Communicate project progress with
regulators and other stakeholders

Project OASIS approach to community engagement.

Internal



Project Success Criteria

Decision Point

Date

Success Criteria

BP1

3/31/2025

All project milestones are achieved and verified.
All project deliverables are completed and submitted to DOE/NETL.

e Achieve BP1 objectives, include:

O

O
O
O
O

Submit NEPA Environmental Information Volume;

Complete Seismic Acquisition;

Host Initial Project DEIA Workshop;

Host Community Engagement event and incorporate into Project Decision Making; and
Initiate Community Benefits Plan

Project
Completion

9/30/2026

e All project milestones are achieved and verified.
e All project deliverables are completed and submitted to DOE/NETL.
e Achieve all project objectives, including:

O

0O O O 0O O O

Demonstrate that the subsurface saline formations at the Storage Complex can store at
least 50 million metric tons of captured CO, safely and permanently over a 30-year period;
Conduct meaningful engagement and two-way communications with communities and
stakeholders, execute far-reaching educational and career program;

Obtain Class VI UIC permit;

Mature understanding of regional CO, sources

Develop a comprehensive pipeline FEED to support future pipeline construction;

Develop storage field development plan

Identify commercial project risks and develop a comprehensive mitigation strategy; and
Complete the NEPA process

Internal
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Schedule

* Period of Performance: October
1, 2023, to September 30, 2026

* |nitial kickoff meeting on
December 19, 2023

* Initial DEIA workshop

* NEPA EIV originally due March
31,2024

 Adjusting to account for kickoff
delays to June 30, 2024

 Preparation for engagement
event on March 22, 2024

Feriod of Pedormance
Budget Period 1
Budget Pericd 2
1.0: Praject Managemenf and Flanning
D.0: ProjectManagement Flan
BIL Matrics Reporting (provided throughout)
WH.0; Participate in NETL Kickotf Weeting
FARC .G: Feders) Subawsrd Reporing System (FSRS)
FARC IL.C: Financial Conflict of Interest Report (within 180 days of awsd & se= FARC 1)
FARC LA: Contipustion Applicstion finclude CBP updste]
FARC .0: Feders) Subavand Repoding System (FSRS)
.0: Nafional Environmental Pratection Act (NERA]

r

2 Preparation and Submission of an EIV
D2.9: Environments) Information Yolums
MZ2.1: Finalize and Submit NEFA EIV

22 P tion and izzion of MEFA Doc

D2.2: NEFA Decumentstion [EA o EIS)
3.0: UIC Class ¥I Autharizafion fa Canstract
3.1 Update Documents based Upon Characterization Results
D3.1: Application for Undegrovnd Injection Control Class VI Pemnit to Consturt
3.2: Public Outreach and Engagemant
2.3: Address US ERA Comments on Class 1 Permit Application

=

0 - Defailed Sife Characferizafion of a Commercial-Seale COZ Sfarage Sife
4.4: Well Site Selection and Design
4.2: Well Drilling and Geologic Data Collection
D4.2.3: Geologic Catalog of Materials
D4.2.b: Geologic Catalog of Matedisls
MH.2: Completion of Strstigraphic Test Well Dilling
4.3: Beslogic Data Analysis
4.4: Seismic Methods
M4.4: Completion of Seismic Acquisition

4.8: Necessary Landowner and Other Legal Requirements for Commercial Operations

@

0: Starage Field Develapment Flan
54: Storage Site Operations
5.2: Estimation of Storage Site Construction, Dperation, and Closure Costs
D5.2: Storage Fisld Development Plan supported by AFEs
5.3 Storage Resource Management System [SAMS) Frogression
5.4: Commercialization Plan
D5.4: Risk Assessment and Miigstion Plan
MB.0: Storage Fisld Development Flan
6.0: COZ Sourcefs] Feasibiliy Study
£.1: COZ Stream Characteristics
6.2: Capture Characteristics
6.3: CO2 Source Feasibility Study
DE.0: £02 Soure(s] Feasibility Siudy
ME.0: £02 Source[s) Feasibilily Study
7.0: Figeline FEED Sfudy
74: Nothem Pipeline FEED Study
7.2: Southem Pipeline FEED Study
DF.0: €02 Fipelins FEED Study
9.0: Business and Financial Plans and Anangements
2.1: Project Financing Plan and Financlal Model
5.2: Project Contracts, Permitting, and Agreements
8.3: Preliminary Business Plan
DE.0.5: Prsliminary Business and Financis) Plans
DE.0.b: Final Business and Finansial Plans
9.0: Cammunify Benefifs Flan

9.1: Community and Labar Engagement

M3.1: Davelop & diverss and Jist of .  labor, and contacts for project
communications

9.2: Investing in Job Quality and a Skilled Warkforce
9.3: Diwersity. Equity, Inclusion, and Accessibility
M8.3. 57 Host Project Team DEIA Wodshop

MS.3.b: Establish relationship with no fewer than fvo Alsbsma HECUS snd formslize cooperstion thiough 2
t2aming leter

9.4: Justicedn Initistive

9.5: Knowledge Sharing

10/01.423
10/07/23
04409 25
10/31123
10731723

12531423
11530423
03729/24
01701725
05/31425
10001723
10001 123
BEI024
CEI0E4
09/01 /24
03531426
10001 123
10001723
03731725
10001423
10001723
10001 123
10001723
0101125
0530424
CE/I02E
G5/30/25
10001125
04/01 724
03731425
04001 724
04001 125
04/01725
04/01725
12/31425
10001725
0401 126
12131725
G726
0101425
01001725
01001125
10001125
03731726
05/01./26
10001723
10001 123
10001723
03731726
0101425
01001725
01001125
04/01 125
03731425
03531426
10001723
10001 123
12/31/23

10001423
10001422
12531423
03:31/24

1001723
10001423

03731426
0353125
0353926
05/31125
10731723

12531423
11530423
03729724
01701725
05/31/25
03/21/26
0208124
BEI024
CEI0E4
03/21 /26
0353126
09/30/25
03/31725
03731725
03/20/25
03/20/25
09/30/26
03/31126
09/30/26
030424
CEI02E
GS:30/25
09/30/26
03/31125
03731425
03/21/25
09/30/26
03/31126
03/31126
12/31425
03/30/26
0701126
12731725
G701 /26
03/20/2€
03/20/25
09/30/25
09/30/26
03731726
0801426
03/21/26
09/30/25
09/30/25
03731726
03/30/2€
03/30/26
09/30/26
09/30/26
03731425
03531426
03/30/26
09/30/26
12/31/23

03/20/2€
03/30/2€
12531423
03531724

09/30126
03/20/2€




Tasks 3 and 4 — Class VI Permitting and

Site Characterization

* Project owner and developer Tenaska

has secured land rights for a storage
complex in northern Mobile County,
AL

 Paluxy Class VI UIC permit application

submitted to EPA Region 4 in Spring
2023

« Deemed administratively complete

« Ongoing discussions with EPA and others

« Augment with stratigraphic test well
drilling data acquisition

« Seismic acquisition

Internal
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Task 9 — Community Benefits Plan R e

« Tenaska has been actively engaged with state
legislative leaders, local officials, among others

 Project aligns with the Mobile Chamber’s goals
to support existing business and attract new
industry to South Alabama

e Goals of CBP

 Increase community involvement in project
decision-making
 Increasing access to educational and career

opportunities for those from disadvantaged and/or
minority communities

» Promoting diversity, equity, inclusion, and

accessibility across the full value chain of the
project Tenaska personnel engaging with community members in Mobile, Alabama.

 Delivering and tracking benefits to the community
to support the Justice40 Initiative

Internal
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Task 9 — Community Benefits L cesie

 Discussions with local stakeholders dating to 2022

o Mobile County leaders, emergency management, water authority, school
district, Mobile Baykeeper, Mobile Chamber and many others

o Incorporation of local feedback into project plans
 Project website: https://longleafccs.com/
 Local representative added to team in Q3 2023
* Local project office opening in January 2024

 Planning underway for community engagement event — including news
conference and media availability — in March 2024

Internal
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Next Steps

Project
 Continue local outreach efforts in and around Mobile County
» Support the development of materials for a March 2024 outreach event

 Finalize the development of the pipeline route

o Begin the pipeline FEED study
o Develop the NEPA Environmental Information Volume for the integrated project

« Acquire seismic data
“U"« Drill stratigraphic test well (BP2)

Scale up potential
« Lots of interest in solutions from local emitters
« Location of the TA-2 Southeast Direct Air Capture Hub (in negotiation)
« Opportunity to support a carbon management ecosystem in Mobile County

Time

Internal
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