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PROJECT OVERVIEW.
GOALS AND OBJECTIVES

e Assess storage capacity of offshore saline formations
in the eastern Gulf of Mexico (DeSoto Canyon Salt
Basin and West Florida Shelf) and the Atlantic shelf
(Mid-Atlantic and South Atlantic (Florida to Virginia).

e Assess technical risks associated with geologic
storage and the implementation of storage
technology.

e Develop geologic and reservoir models.

e Develop MVA Inventory and Characterization,
Outreach and Risk Inventory.



TECHNICAL STATUS

» Geological characterization and assessment complete.

 MVA Inventory and Characterization, Outreach and Risk
Inventory under development.

* Reservoirs models developed.
 Technology Transfer continuing.
e Data being uploaded to EDX.

e Project nearing completion.
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WELL DATA, VELOCITY SURVEYS

Well and log identification, EGOM

O  Wells with Electric Logs
e Wells without Electric Logs
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SYNTHETIC SEISMOGRAM, SOUTH ATLANTIC

Upper Cretaceous section

Shale, soft, siderite, some pyrite, quartz, limestone

w-moderate porosity
High porosity between 5500 and 5576 ft then
low porosity until 5765 ft

. L. Thickness Prospe
D (f¢) Lithology description ervoir seal
i .
-3550

:: Argillaceous limestone, soft and calcarenite

~3ma Shale, biomicrite, limestone

-3750

-3800

385 Very fine calcareous siltstone with fairly porosity,

-3%00 some quartz sand

-3850

-1000

:15 Micrite (limestone), shale, chert

-4150 Micrite/ LS, biomicrite, quartz sand, loose

4200

-4250 - Fy—

s Biomicrite, soft, clay, shale s

4350 At 4360ft, porosity 23.2% permeability 0.1 mD

4400

-4250 Micrite, biomicrite, shale (soft), quartz sand, more

%00 shale with depth

=t Low-maoderate porosi

2280 |

Shale with low porosity , fine-med silt, and biomicrite

Sandstone, quartzose silt, loose sand
Moderate-high porosity
Shale, fine grain, calcite  low porosity

Shale, fine grain, calcite, sandstone, coal, siltsone

0 Biomicrite, calcite, shale, Q. sand and SS with low porosity

Shale, fine grain, sandst Low P ity

Time (ms)
0
100

200

300

*P-wave_chedk_shot_Correlation

1000 m/s

6000

1005_1_wavelet_use_wells_200

NS

[\l

M

iddle_Eocene ——

—~Late_Maastrichtian—

Campanian—

Santonian?___
Coniacian

Turonian ——

-100

0

=

100

DP

Seismic-well tie, GE-COST well

e
i i e B B Pl B A e il St e b ol

N e T

“‘BL"'Ef’fﬁ 3:.{’:?':"'3':35«*
N ——— 4\11.,..:;.-. = \“-u
4*:"*‘31(‘!{{ C;;\tiiin“aii‘.}

Lk DB Bt ol

s ’355 jﬁ!

2 "‘-ss« 4
fad

e -..-,..—-J_,r

—— ‘-.,-_-s-"-“"'_""‘\""‘_“_“
-

e -..-.\“‘--r\

EUC _Top Horlzon[?Oqé _stk]:

JJ-_.-'_.J

il i: MR

s

=UC_Turonian l-.oruzon[f'j-flo stk]

B v!i{ii? 1%?Zil' ; ‘fe

ﬂ{@.l!i!

e e d a.
T e T

e ««\-:-:1(2

195 198 201 204 207 210 213 216 219 222

Color Key

Seismic

0.86
0.79
0.71
0.64
0.57
0.49
0.42
0.35
0.27
0.20
0.13
0.05
-0.02
-0.09
-0.16
-0.24
-0.31
-0.38
-0.46
-0.53
-0.60
-0.68
-0.75
-0.82
-0.90




SEISMIC-WELL TIES, MID ATLANTIC
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SEISMIC INTERPRETATION, DCSB DESTIN DOME
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Structural Model, Top
Ferry Lake Anhydrite

Destin
fault system

Destin dome

Top Lower
Cretaceous A

\ Base
Smackover
Fm.

e

7 s (twt)

\
]
-
4

S -
Shelf margin  * S

]
Top Cotton ({{\ O"%
Valley G
alley Group ,\»\‘53

\ Top
Haynesville
Fm.

1
p)
Time (s)
3 Top Lower Cretaceous A
4
5
6s

Pashin et al

., 2016



WEST FLORID]A-\ SHELF STRATIGRAPHIC CROSS-SECTION
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GEOPHYSICAL WELL LOGS, EGOM

Well G02468, Desoto Canyon Salt Basin
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SEISMIC INVERSION

Acoustic impedance vs. porosity,
Upper Cretaceous, South Atlantic
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MAPPING, SOUTH ATLANTIC
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ROCK STRENGTH (PALUXY FORMATION, EGOM)
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FAULT SLIP AND DILATION TENDENCY, EGOM
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STATIC YOLUMETRIC ASSESSMENT, DESOTO CANYON INTEREST AREA
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DYNAMIC YVOLUMETRIC CALCULATIONS, MID ATLANTIC

Permeability IJ Permeability K

Facies Porosity (mD) (mD) Net-to-Gross
Shale Sand 0.1-0.4 1-500 0.1-50 0.6-0.9
C‘m:!r;‘;“g Shale 0.2-0.3 0.01-0.1  0.001-0.01 0.1-0.3
Carbonate 0.1-0.2 0.01-0.1 0.001-0.01 0.1-0.3
2 CO,Plume Post Injection K Slice (depth 1,260 m) CO, Plume Post Injection J Slice
R3] sullm 31n:m 31slnn mme n:fm mlum mlnm m;m 1100
4 Sandstone ' ' ' ' ' ' ' ' Lt
30m 4 Reservoir Z -axis
7 Injection Zone 3 1,200 m
5
[ 6 130 m ............ 1,300 m
17 R —— '
Sandstone 318000 319000 320000 321000 322000 323000 3240
8 g} Reservoir X-axis
Injection Zone 2 . .
s e CO, Plume Post Injection | Slice
rF 3
1,100 m
Sandstone Z -axis
64m 10 Reservoir 1,200 m
Injection Zone 1 Sandstone
1,300 m
il 2;% - Carbonates
rF 3
Shale - Shale 3690000 3688000 3686000
2m Confining " vsbie  wewe  pe  Taes  lsion e * Perforation Y.axis
Unit 2 % Perforation o
l Mullendore et al, 2019 1




DEVELOPMENT STRATEGIES
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ACCOMPLISHMENTS TO DATE

* Storage resource assessed at >1,800 Gt at P,

* Geologic characterization of reservoirs indicates abundant porosity
(>20% in sandstone); net reservoir thickness >> 150 m.

e Seals thick (¥100-400 m) and numerous; they have high
geomechanical integrity, particularly in carbonates.

* Low slip and dilation tendency along faults.
* Nominal geologic risk; identified risks are manageable.
* MVA inventory being developed to identify applicable technologies.
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LESSONS LEARNED

Large ranges of storage resource potential when comparing 15 55 90
values.

Well control of reservoir properties is source of uncertainty outside
areas of major oil and gas exploration; seismic inversion helps reduce
uncertainty.

Reservoir heterogeneity and other factors affecting development
strategies not readily apparent without significant well control.

Seismic data provide great control of interval thickness but do not
record facies changes within most intervals.

Recommendations for development limited by lack of offshore
experience in storage and CO,-enhanced recovery.
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SYNERGY OPPORTUNITIES

e Limitless opportunities for collaboration with complementary research
groups.

* Continued assessment and modeling efforts can employ
multidisciplinary teams, leading to development of heuristic decision
systems.

 Work with governmental and corporate stakeholders to identify
regulatory pathways and best technical approaches to demonstration
and deployment.

* Field deployment of technology helps define applicability, limitations,
and best practices.



SUMMARY

e Large portfolio of potential sinks and seals in eastern SOSRA region.
* Main storage prospects in Cretaceous-Miocene section.

 Multiple sandstone formations prospective; abundant mudrock and
carbonate seals, including chalk.

e Porosity of sandstone commonly > 20%.
 Widespread anhydrite seals; porous dolomite abundant on Sarasota Arch.
e Porosity of dolomite in places > 15%.

* P, storage resource assessed at > 1,800 Gt.
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APPENDIX

— These slides will not be discussed during the
presentation, but are mandatory
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BENEFIT TO THE PROGRAM

e Support industry’s ability to predict offshore CO, storage
capacity in geologic formations of the eastern Gulf of Mexico
and Atlantic continental shelves to within 30 percent.

e Develop Best Practice Manuals related to carbon storage in
offshore reservoirs.

e This project is assessing the geologic CO, storage resource of
offshore formations in the southeastern United States. Risks
are being assessed in the study region, preliminary reservoir
models are being developed, and best practice manuals are
being prepared.
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PROJECT OVERVIEW.
GOALS AND OBJECTIVES

e Assess storage capacity of offshore saline formations
in the eastern Gulf of Mexico (DeSoto Canyon Salt
Basin and West Florida Shelf) and the Atlantic shelf
(Mid-Atlantic and South Atlantic (Florida to Virginia).

e Assess technical risks associated with geologic
storage and the implementation of storage
technology.

e Develop preliminary reservoir models.
e Develop Best Practices Manuals.
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SOSRA PROJECT TIMELINE

3/2018
3/2016 Geologic
Geologic 3/2017 Characterization and
3/2015 10/2015 Overview Data Analysis Volumetric Calculations 9/30/2019
Proposal  proJEcT ~ Completed Completed Completed PROJECT
Submitted  BEGINS (Task 2.0) (Task 4.0) (Task 5.0) ENDS
o
8
GO/NO-GO 9/2019 This material is based upon work
9/2016 DECISION Best Practices, NATCARB andsupported by the U.S. Department of
® Data POINT Atlas, Outreach, Closeout Energy National Energy Technology
8/2015 Collection and Reporting Laboratory.
Project Completed Completed
Awarded (Task 3.0) (Tasks 6.0, 7.0, 8.0, 9.0) Cost share and research support are

provided by the Project Partners and an
Advisory Committee

GO/NO-GO DECISION POINT: The data collected and analyzed in Phase I is
sufficient to perform a quality prospective storage resource assessment
and the project should proceed to Phase |l.

Note: Task 1.0, Project Management and Planning, extends throughout the entire program period.
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