Offshore CO2 Storage Resource Assessment of the
Northern Gulf of Mexico
(Upper Texas-Western Louisiana Coastal Areas)

“TXLA”
DE-FE0026083

Ramon Trevino

b

TEXAS Geosciences cur

Bureau of Economic Geology %Dc}sbt .
Jackson School of Geosciences élen?er
The University of Texas at Austin

US. Department of Energy

National Energy Technology Laboratory
Mastering the Subsurface Through Technology Innovation, Partnerships and Collaboration:
Carbon Storage and Oil and Natural Gas Technologies Review Meeting

August 1-3, 2017



Presentation Outline

 Project Overview: Goals and Objectives
 Technical Status

« Accomplishments to Date

« Lessons Learned

e Summary

« Acknowledgements

2

[ 1
@
‘ 92@
wm

Geosciences
Bureau of Economic Geology
Jackson School of Geosciences



”anhrpogenlc COé =
at least one 30 MT site




3
Tl o W

|
c<!rue O
| ¢

I:I Texla Merge 3D Seismic

2D Seismic lines

CO2 Sources - NATCARB_2013_v1502

L
i

I

HOUSTON 00 @ , | J
[} - .y -
I. 08 0 -~ - .‘ II o : 1 \2
K _f: ' B I
BT 1 R - 2 .‘
) o 1 9 Batem; nl:ii;e
& 4 . I = _ j emal I .
. é} . 6'& 222 - —. ' I paftsae ~ o o
K“y 0 - [
/ IO Vermilion Block 14: 1 :
2 et AR i - o Q i ¢ |
I‘ y Thompson o Wabster. g - ™ - ey ~ Vermilion Block 39Tiger Shoal i : “-.y—»'(-){ ‘
g = i » N Faay L I.‘
¢ o \‘ “" -.,..~ I' R ()
%Qg g .- i T Oﬁ‘%?
<> 0 DldgeanK ﬁ = = = " I : II
i e s _ |y Project Study Area (BEG-GCCC: NETL FOA-1246)

South Timbalier Block 168

Coal-, oil- or natural gas-fired electric generating plant

Eugene Island Block 330

Petroleum or natural gas processing or transmission

Petroleum refinery or chemical production plant

Gulf of Mexico, USA

i
i
* Valero-AirProducts CO2 Capture
Denbury's Green CO2 Pipeline

¢  Prospective CO2-EOR

Giant Petroleum Fields

80 ?'
‘Milesr

»
0 10 20 40 60

Federal-State Boundary (GoM)

M- P 4
Jackson School of Geosciences

i P




Conceptual

Overview
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3Ds Recently Released to
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Regional Well Correlations

i%i%zéééi%%z%ﬁzfié%%ﬁ

=
u
M
m

RE BT i H L E e R

HH

EEFEEFEE

L= .
REE T Rt H T R




Net Sand Calculations for Static
Capacity Estimates
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Seismic Interpretation: Horizons & Faults
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Extended to More Extensive 2D Seismic Grid
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Assess Confining Zone (Seal) Interval
Characteristics (Micro-Scale)
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Assess Confining Zone (Seal) Interval
Characteristics (Macro-Scale)
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Production Decline Analysis - 22 Offshore Oll &

Gas fields: Dynamic Capacity Estimate (EAS

Y

5.615E,

CBP =V,B, +

CBP = Cum. Bulk Production

V7, = total oil production (standard conditions),
B, = oil formation volume factor,

V; = total gas production (standard conditions
E, = gas expansion factor

Equivalent Mass
(COz) = CBP X pco,

Where pcq, represents CO, density at reservoir

conditions of T, P..s (reservoir temperature
and reservoir pressure, respectively)
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Accomplishments to Date

e Correlated ~2000 wells

* Interpreted 8 major seismic horizons
— Sequence boundaries or maximum tlooding surtaces

— Converted seismic to depth

* Analyzed Contining zone (micro & macro)
* Analyzed 500 wells” production data (22 fields)

— Calculate equivalent mass of injected CO2

* Local and regional outreach
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Lessons Learned

Plenty of well datal

— well logs, production data,

* More seismic data than originally anticipated

— ...and probably more released soon

Lack of rock material (cores) for interval of interest

— Only two whole cores identified / analyzed

* Unanticipated research difficulties
— Key research staff member recently barred from project

* intetnational political affairs
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Synergy Opportunities

— Pl Meckel is participant on Battelle’s mid-Atlantic
Assessment Project (AAP).

 Monthly phone conferences

— Trevino TXLA presentation SECARB (Atlanta)
e L. Cummings (AAP); J. Pashin, J. Knapp (SOSRA)
« SSEB (SOSRA Prime) hosts meeting

— International Workshop on Offshore Geologic
CO, Storage (June, 2017, Beaumont, TX)

* Neeraj] Gupta (AAP); J. Knapp, J. Pashin (SOSRA)
— SSEB (SOSRA prime): Outreach on TXLA .=
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Project Summary

* Key Findings
— Large amount of potential reservoir rock

e Oil & Gas Fields

e Saline

— Confining zone adequate
* Micro-scale: positive results

* Macro-scale: seismic diffraction energy with UHR3D

— potential new tool

* Next Steps
— Regional static storage capacity assessment

— Identify Leads & Prospects (candidates)

. — Dynamic capacity assessment (EASiTool) L
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Bureau of Economic Geology Carbon

Jackson School of Geosciences I Center



Acknowledgements

e Jerry Carr (NETL PM)

* Tip Meckel (PI)

 Mike DeAngelo (geophysicist)

e Dallas Dunlap (geophysicist)

e lulia Olariu (geologist)

* Alexander Klokov (geophysicist
 All Goudarzi (engineer)
 Reinaldo Sabbagh (GRA)

Geosciences
Bureau of Economic Geology
ackson School of Geosciences



Appendix

— These slides will not be discussed during the presentation, but
are mandatory.

..J-'

S . . Gulf

« TEXAS Geosciences Bpest
Bureau of Economic Geology arbon
,[acksoq School qf Geoscience§ | Center

he University of Texas at Austir



Benefit to the Program

 Goal (3) of the Carbon Storage Program: “Support industry’s ability to predict CO, storage
capacity in geologic formations to within £30 percent” by assessing potential regional
storage formations in State and Federally regulated offshore areas of the United States.

« Goal (4) of the Carbon Storage Program: “Develop Best Practice Manuals for monitoring,
verification, accounting (MVA), and assessment; site screening, selection, and initial
characterization; public outreach; well management activities; and risk analysis and
simulation” by producing information that will be useful for inclusion in DOE Best
Practices Manuals.

« BENEFITS STATEMENT: The methodology being developed is the assessment of offshore
CO,_storage resources in depleted hydrocarbon field settings or saline aquifers for offshore
CO, storage applications. This approach will improve the current understanding of CO,
storage potential for a large area of the Gulf of Mexico adjacent to significant industrial
emissions sources. This projects supports Goals 3 & 4 of the Carbon Storage Program Plan
by assessing potential regional storage formations in state and/or federally regulated
portions of the Gulf of Mexico. The study will also produce information that will be useful for
inclusion in DOE Best Practices Manuals, thus supporting Goal 4.
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Project Overview
Goals and Objectives

* The objective of this study is to conduct an offshore carbon storage
resource assessment of the Gulf of Mexico, Texas — Louisiana study
area. This will be completed by:

— Assessing the CO, storage capacity of depleted oil and natural gas
reservoirs utilizing existing data (well logs, records and sample descriptions
from existing or plugged/abandoned wells, available seismic surveys, existing
core samples, and other available geologic and laboratory data) from historical
hydrocarbon industry activities in the heavily explored portions of the
inner continental shelf portions of the Texas and Louisiana Gulf of Mexico
coastal areas; and

— Assessing the ability and capacity of saline formations in the region to safely
and permanently store nationally-significant amounts of anthropogenic CO, using
existing data. Additionally, the study will identify at least one specific site
with potential to store at least 30 million tons of CO, which could be
considered further for a commercial or integrated demonstration project in
the future.

— The project will also engage the public and other stakeholders for the region
through outreach activities to apprise them of the study objectives and results. «
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Organization Chart
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Gantt Chart
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