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– Project Overview.
– Accomplishments to Date:

• Project design and conceptualization.
• Multi-criteria Carbon Capture, Utilization, and Storage (CCUS) 

Screening Evaluation of the Gulf of Mexico (GOM), USA.
• Demonstration QUE$TORTM O&G project cost estimator 

software.
• Results: site screening, geology, infrastructure, and cost.
• Publications.

– Lessons Learned.

Outline



Why CCS in Offshore GOM?
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Opportunities

Challenges

Large CO2 emitters are 
concentrated along the Gulf 

Coast.

Adjacent to existing 
shallow-water infrastructure 

for potential reuse.

Absence of underground 
sources of drinking water.

Away from population 
centers.

Multiple stacked reservoirs.

Favorable reservoir 
properties (porosity, 

permeability).

Economics/greater costs 
than onshore counterparts.

Regulatory framework 
uncertainty.

Single lease-owner.
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Necessary Analysis on CCS in Offshore GOM

Site Selection1

Geology2

Infrastructure3

Cost4

To analyze key technical and geologic considerations to 
develop a site in both (1) part of GOM federal waters and 

(2) Texas state waters for pilot-scale CO2 storage.

To estimate the cost to develop the site.

To develop modeling scenarios with pilot-scale injection 
magnitudes of 0.5 Mt/yr for 12 years.

*Mt/yr = million metric tons per year

Pilot-Scale CO2 Storage Analysis

To provide an initial analysis to develop a methodology to 
evaluate the CO2 storage potential in the GOM.

This analysis addresses the 
opportunities and challenges by 

investigating key metrics, including:

There has been no 
CO2 storage project 

in the GOM.
Need for project 
cost estimates.

Needed Analysis



Scoring Quartiles Map

Federal Waters

Criteria Pilot Project

# Criteria
Average 

Normalized 
Weight

i = 1 Reservoir quality without depth ranked by quartile 0.087
i = 2 Sum of injectivity proxy 0.147

i = 3
Sum of hydrocarbon potential 0.000
Sum of recoverable oil per acre-foot 0.000
Sum of oil in reserve (barrels) 0.000

i = 4 Number of active caissons 0.033
i = 5 Number of active well protectors 0.054
i = 6 Number of active major multi-purpose platforms 0.145
i = 7 Distance to closest onshore eligible CO2 source 0.185
i = 8 Pipeline right-of-way proxy 0.118
i = 9 Within major shipping route buffer area 0.021

i = 10 Water depth - Saline Reservoirs 0.124
i = 11 Water depth - Oil Reservoirs 0.000
i = 12 Above salt domes 0.000
i = 13 Plugged and abandoned wells 0.045
i = 14 Faults 0.039

Weight Sum 1

~50-60 miles offshore of 
Louisiana coast

5
1https://edx.netl.doe.gov/dataset/multi-criteria-ccus-screening-evaluation-supplementary-data

Leveraging NETL Multi-criteria CCUS Screening 
Evaluation of the Gulf of Mexico, USA1

Easy to use

Portable

Transparent

Open Source

Scalable

People



Figure Data Compiled from Wallace et al. (2014)1
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Texas State Waters

1Wallace, K. J., Meckel, T. A., Carr, D. L., Treviño, R. H., & Yang, C. (2014). Regional CO2 sequestration capacity assessment for the coastal and offshore Texas Miocene interval. Greenhouse Gases: Science and Technology, 4(1), 53-65.

Located ~30 miles 
from Bayou Bend 

CCS acreage 

Storage Site with Nearby CO2 Emissions Sources
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Federal Waters
17-705-40463

Storage Top

Storage Base

Shale Top

• Average net porosity: 31%. 

• Average permeability: 482 mD.

• Gross thickness: 148 ft.

• After 12 years, plume is 3.8 mi2 with a radius of 1.1 mi.

• Average net porosity:  27%. 

• Average permeability:  283 mD.

• Gross thickness:  384 ft.

• After 12 years, plume is 1.6 mi2 with a radius of 0.7 mi.

Texas State Waters



Platform data within 0.1 degrees of the selected injection point.

Structural 
Type

Operating 
Status

Major 
Structural 

Flag
Count Average Water 

Depth
Average 

Age

Fixed 
Platforms

Active
Yes 6 148.5 29.2
No 2 145 4

Inactive and 
removed

Yes 9
N/A N/A

No 1

Caissons
Active Yes 1 133 12

Inactive and 
removed No 1 N/A N/A

Well 
Protectors Inactive

Yes 1
N/A N/A

No 4

8
On average, active lines are rated to transport supercritical  CO2, so opportunities to reuse existing pipeline and platforms exist.

Summary of wells within 0.1 degrees of the selected injection point.

Operating Status Count
True 

Vertical 
Depth (ft)

Average 
Age (years)

≤ 30 years 
old

Active 126 6001 55 22
Inactive 61 5628 39 18

Plugged and 
Abandoned 266 6425 52 15

Other 18 6400 39 4

Federal Waters Texas State Waters

High-level pipeline screening criteria: diameter, maximum 
operating pressure, age, service status, length, and water depth.

High-level platform reuse criteria: proximity to the injection site, 
age and general condition of the platform, space on the platform, 
and regulatory and legal considerations revolving around liability 
and transfer of decommissioning responsibilities.



Accomplishments to Date
Demonstration of QUE$TORTM O&G project cost estimator software
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•Cost database – regional costs by cost center.
•Technical database – local technical inputs.

Select 
databases

•Reservoir properties – recoverable reserves, 
production profiles, well counts.
•Select concept – field architecture and export 
options.

Input field 
data

•Change field architecture – add and remove 
components.
•Adjust individual components – processing 

options, pipeline diameters.

Modify 
concept

•Change field architecture – add and remove 
components.
•Adjust individual components – processing 

options, pipeline diameters.

Calculate 
OPEX

•Total CAPEX to CAPEX forecast.Schedule 
CAPEX

•Forecasts – production, CAPEX, OPEX, 
decommissioning.
•Exported and used for economic analysis.

Generate 
investment 
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Comparison of Cost Magnitudes
• Lowest-cost option is Texas state waters 

with reuse of infrastructure.

• Infrastructure reuse offers significant 
CAPEX / project cost reductions.

• Cost reduction ~ $887 million in 
the federal-waters scenario 
compared to ~$426 million in the 
Texas state-waters scenario. 

• However, Texas state waters with 
infrastructure reuse offers the 
cheapest option.

• Economies of scale could exist in that 
maximizing the storage potential will 
improve the break-even cost and may 
change the outlook when comparing cost 
for projects in Texas state waters vs. U.S. 
federal waters.

Federal Waters Texas State Waters
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Accomplishments to Date
Publications

A Multi-criteria CCUS Screening Evaluation of 
the Gulf of Mexico, USA – Supplementary Data1

Peer-Reviewed Journal Manuscript for 
Tool Development and 4 Case Studies 
(International Journal of Greenhouse 

Gas Control)

NETL Report (Pilot Study)
(under review)

1https://edx.netl.doe.gov/dataset/multi-criteria-ccus-screening-evaluation-supplementary-data

https://edx.netl.doe.gov/dataset/multi-criteria-ccus-screening-evaluation-supplementary-data
https://doi.org/10.1016/j.ijggc.2022.103688
https://netl.doe.gov/energy-analysis/search


Findings from this analysis could facilitate further necessary steps to foster the deployment of 

CO2 storage projects in the offshore GOM.
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Lessons Learned
Offshore GOM offers unique opportunities to establish large-scale storage opportunities, with the 
following key drivers:
• Reuse of existing infrastructure.
• Various and high density of CO2 sources and sinks options.
• Favorable storage reservoir properties (porosity, permeability) / capacity.

However, challenges in deploying CCS in the GOM remain:
• Absence of promulgated regulatory framework for the federal waters.
• Apparently high total project cost.

Total project costs may be on the order of 1 billion dollars or more. These costs will depend on how 
much CO2 is injected as well as financial opportunities and regulatory requirements. This analysis is 
preliminary.

Geology of offshore GOM seems conducive to safely and permanently store CO2 in saline 
formations with potentially highly favorable geologic properties (porosity and permeability).
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Thank you!
nur.wijaya@netl.doe.gov | timothy.grant@netl.doe.gov
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Disclaimer
These studies were funded by the U.S. Department of Energy, National Energy
Technology Laboratory an agency of the United States Government, in part, through a
support contract. Neither the United States Government nor any agency thereof, nor any
of its employees, nor the support contractor, nor any of their employees, makes any
warranty, expressor 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.

All images in this presentation were created by NETL, unless otherwise noted.
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Appendix
• These slides will not be discussed during the presentation but are 

mandatory.
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