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Carbon Storage Data FWP, Task 4.0: Data Science for 
Offshore CCS
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2022 2023 2024 Value (2022–2024)

End Product:
Accessible data 

collections covering 
both international 

CCS project 
products and data 

for potential U.S. 
Offshore CCS, 

accompanied by 
web user interfaces 

and technical 
reports summarizing 
global offshore CCS 

efforts to date

• Compilation of key 
data resources on 
information 
supporting offshore 
CCS including 
geologic setting, 
infrastructure, policy

• Comprehensive, 
up-to-date review 
of international CCS 
efforts

• Update and integrate 
available data into U.S. 
Offshore CCS evaluations

• Compile and release U.S. 
offshore CCS catalog and 
inventory

• Integrate additional data released 
from ongoing research and release 
U.S. offshore CCS open resource 
data collection 

• Created web app in lieu of database 
for greater accessibility 

• Share findings and products with 
stakeholders 

Inventory

Data 
Catalog

Web App



Variety of Deliverables Launched and Ready to Use

Recent Offshore Geologic Carbon Storage (GCS) Products

Data 
Collection 
Web App

Inventory of 
Offshore 

Projects and 
Studies

Data Gaps  
Assessment 

Report

Offshore 
Inventory 

Meta-Analysis

Inventory 
Story Map

Inventory and 
Global Project 

Summary 
Report

Offshore GCS Data Collection International Offshore GCS Inventory
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Offshore Geologic Carbon Storage Data Collection

Julia Mulhern, MacKenzie Mark-Moser, Kelly Rose, Offshore Geologic Carbon Storage (GCS) Data Collection Web Application , 5/28/2024, 
https://edx.netl.doe.gov/dataset/offshore-geologic-carbon-storage-gcs-data-collection-web-application, DOI: 10.18141/2367369

Nine interactive maps with 
categorized data

• Data collection aggregates 
publicly available, 
authoritative data into one 
location 

• Data collection can be used 
to: 

• compare between data 
sets

• Quickly visualize data
• Support a variety of 

analysis  

Interactive Web Application to Visualize Novel Data Collection
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Web Hosted Maps Facilitate Data Access

Interactive Maps Enable Quick Data Visualization

Coral Reefs and Fish Habitats

Sediment Cores

• Each of the nine 
web maps have 
datasets 
aggregated by 
topic which can be 
toggled on and off

• The corresponding 
database can be 
used to sort and filter 
data for all nine 
maps

9Julia Mulhern, MacKenzie Mark-Moser, Kelly Rose, Offshore Geologic Carbon Storage (GCS) Data Collection Web Application , 5/28/2024, 
https://edx.netl.doe.gov/dataset/offshore-geologic-carbon-storage-gcs-data-collection-web-application, DOI: 10.18141/2367369



Interactive Web Maps Enable Data Visualization

Example showing 
layer groupings

10Julia Mulhern, MacKenzie Mark-Moser, Kelly Rose, Offshore Geologic Carbon Storage (GCS) Data Collection Web Application , 5/28/2024, 
https://edx.netl.doe.gov/dataset/offshore-geologic-carbon-storage-gcs-data-collection-web-application, DOI: 10.18141/2367369



Web Hosted Data Expedites Visualization and Utilization 

Offshore GCS Data REST Service Catalog

Julia Mulhern, MacKenzie Mark-Moser, Kelly Rose, Offshore Geologic Carbon Storage (GCS) Data Collection Web Application , 5/28/2024, 
https://edx.netl.doe.gov/dataset/offshore-geologic-carbon-storage-gcs-data-collection-web-application, DOI: 10.18141/2367369

• Excel sheet catalog for 
the Data Collection is 
easily searchable and 
allows users to link 
back to original data 
sources via REST 
Service landing pages 
and links.

• This enables quick and 
easy visualization of 
ever-green data 
sources.
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Data Collection and Data Availability Report

Mulhern, J. S.; Mark-Moser, M., Rose, K. Offshore Geologic Carbon Storage Data Collection and Data Gaps Analysis; DOE.NETL-
2024.4804; NETL Technical Report Series; U.S. Department of Energy, National Energy Technology Laboratory: Albany, OR, 2024; p 24. 
https://doi.org/10.2172/2382659

Technical report which leverages 
Carbon Storage Technical Viability 
Approach  Matrix as a framework 
for data gaps assessment by 
region

• Report documents how the 
web application was 
developed, detailing 
development process

Retention and Geomechanical Risk

Sub-Cat Components Gulf of Mexico Atlantic Pacific Alaska

Seals and Pressure

Proven/Demonstrated 
Effectiveness of Top 

Seal

Some aggregated 
well data and 

regional geologic 
interpolations of 
seal properties 

exist. Included in 
some 

interpretations of 
nationwide 

datasets. 

Understanding of seals limited by 
sparse drilling and seismic data 

for the region.

Seals mapped 
in regions 

where oil and 
gas 

exploration 
has taken 

place.

Top Seal Thickness and 
Spatial Variability
Top Seal Viability, 
Fracture Pressure, 

Lithology, Porosity, and 
Permeability

Secondary Confining 
Unit Presence and 

Viability

Bottom Seal, 
Downward Flow, and 

Induced Seismicity
Pressure 

Communication with 
Reservoir 

Trap

Geological Trap Type 
and Certainty

Aggregated data 
on traps available. 
Some information 
can be garnered 

from existing 
hydrocarbon field 

information. 

Limited data on traps for the 
region based on limited 

subsurface mapping.

Some 
information 

can be 
garnered from 

existing 
hydrocarbon 

field 
information. 

Trap Viability and 
Previously 

Demonstrated Integrity

Faulting

Fault Presence, Depth, 
Spacing, Magnitude, 

Status (Active vs. 
Inactive)

Mapped faults 
from USGS. Some 

earthquake 
occurrence data 

aggregated. 

Mapped 
faults from 

USGS. Some 
earthquake 
occurrence 

data 
aggregated. 

Mapped faults 
from USGS. 

Some 
earthquake 
occurrence 

data 
aggregated. 

Mapped faults 
from USGS. 

Faults mapped 
for Alaska 
included in 

dataset.

Fracture Type and 
Density

Fault Reactivation 
Likelihood with 

Increased Pressure
Fault Gouge and 

Cementation/Fault Seal 
Viability

Earthquake Prevalence 
and Likelihood

17
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Data Gaps Assessment by Region Using CS TVA Matrix

Siting, Regulatory, and Jurisdictional 
Feasibility

Sub-Cat Components Gulf of 
Mexico Atlantic Pacific Alaska

Land Rights/ 
Use

Surface - Land 
Ownership and 

Access Leases and boundaries included in dataset.Subsurface 
Pore Space 

Rights

Population 
and Habitats 

Protected 
Areas and 
Sensitive 
Habitats  

Lots of 
species 

and habitat 
data 

included. 
Census 

data 
available. 

Some species and habitat data 
available. Census data available. 

Population 
Density 

Jurisdiction

Jurisdictional 
Boundaries, 
Support, and 

Stability Maps of tax credit eligibility distribution. County 
maps by various eligibility labels.Governmental 

Policies and 
Incentives

Regulatory

Maturity of 
Regulatory 
Framework 

Class VI permit locations and status. Ongoing and 
historic GCS projects.

Maturity of CCS 
Activity in Area

Reservoir Suitability
Sub-Cat Components Gulf of Mexico Atlantic Pacific Alaska

Reservoir 
Quality

Reservoir Porosity

Some aggregated 
well data and 

regional geologic 
interpolations for 

reservoir properties 
exist, primarily for 
the Gulf of Mexico.

A limited number of 
wells (~30) were 
drilled in the late 

1970s and no 
drilling has taken 
place since then. 

Core data available 
for seafloor 
sediments.

Drilling data and 
information for 

coastal California 
are limited. Core 
data available for 

seafloor sediments.

Extensive well data 
for oil and gas 

regions is available. 
Core data available 

for seafloor 
sediments.

Reservoir Permeability

Depositional 
Environment, 

Lithology, Grainsize, 
and Sorting

Diagenesis, Grain 
Scale Deformation, 

Secondary Alteration, 
Reservoir Fractures

Reservoir 
Geometry

Reservoir Thickness 
Distribution, Spatial 
Extent, and Lateral 

Variability

Some mapped 
extent layers and 
interpreted well 
data exist with 

limited coverage. 
Seismic datasets 

are available. Some 
depth to reservoir 

top layers included.

Limited to no 
information 

available.

Data status 
uncertain but no 
data included in 

current collections.

Data likely exist are 
not currently 
included in 
collection. 

Reservoir Internal 
Variability, Geobody 

Architecture, and Net-
to-Gross

Depth to Top of 
Formation

Reservoir 
Conditions 

Reservoir 
Temperature

Some aggregated 
well data and 

regional geologic 
interpolations for 

reservoir properties 
exist, primarily for 
the Gulf of Mexico.

Limited to no 
information 

available.

Data status 
uncertain but no 
data included in 

current collections.

Data likely exist are 
not currently 
included in 
collection. 

Reservoir Pressure

In-situ Fluids, Salinity, 
and CO2 Density

18
Mulhern, J. S.; Mark-Moser, M., Rose, K. Offshore Geologic Carbon Storage Data Collection and Data Gaps Analysis; DOE.NETL-
2024.4804; NETL Technical Report Series; U.S. Department of Energy, National Energy Technology Laboratory: Albany, OR, 2024; p 24. 
https://doi.org/10.2172/2382659



Data Gaps Assessment by Region using CS TVA Matrix
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Hazards
Sub-Cat Components Gulf of Mexico Atlantic Pacific Alaska

Subsurface 
Hazards

Overburden Drilling 
Hazards 

Some geologic 
layers are 

mapped and 
included. 

Overburden 
hazards can be 

interpreted from 
seismic. 

Limited drilling 
has taken place 

in the region 
therefore 

subsurface 
hazards are 

relatively 
unconstrained. 

Subsurface 
hazards are 
understood 

where 
drilling has 
taken place 
but more 

information 
is needed for 
unexplored 

areas.

Some 
geologic 

layers are 
mapped and 

included. 
Overburden 
hazards can 

be 
interpreted 

from seismic. 

Pre-existing Well 
Density, Depths, and 

Ages

Surface Hazards

Depth and Certainty 
of Drinking Water 

Aquifers in 
Overburden Hurricane paths 

available for the 
Gulf of Mexico. 

Wind speed data 
are included. 

Seafloor 
geomorphology 

and offshore 
sediments data 

available. 
Multiple types 

of infrastructure 
layers are 
available. 

Multiple types of infrastructure layers are available. 

Water Depth (if 
offshore)

Topography or 
Location Risks 

Climate, Weather, 
and Met-ocean

Natural Hazards - 
Land Surface or 

Seafloor Hazards

Infrastructure Hazards 

Environmental Justice, Social Justice, and Community 
Impacts

Sub-Cat Components Gulf of Mexico Atlantic Pacific Alaska

Community 
Sentiment

Community 
Familiarity with 
Drilling Process

Social well-being 
and vulnerability 

data available. 
Maps of county 

types. Some 
information 

within 
publications 

available. 

Nationwide Environmental Justice and Social 
Justice census datasets available; localized 
data on carbon storage impacts unknown. 

Community 
Attitude Toward 

Industrial 
Development
Community 

Attitude Toward 
Climate Change 

and Net Zero 
Ambitions 

Community 
Cohesiveness and 

Jurisdiction 
Authority

Impact on 
Community

Environmental 
Impact of 

Operations 

Existing 
infrastructure 
data available. 
Some pollution 

datasets 
available. 

Economics and 
trade data 
available. 

Nationwide Environmental Justice and Social 
Justice and census datasets available; localized 

data on carbon storage impacts unknown. 

Infrastructure and 
Resource Impacts 

Workforce 
Development and 

Job Creation

Data are available
Insufficient data available
Limited or no data available within current collection. 

Mulhern, J. S.; Mark-Moser, M., Rose, K. Offshore Geologic Carbon Storage Data Collection and Data Gaps Analysis; DOE.NETL-
2024.4804; NETL Technical Report Series; U.S. Department of Energy, National Energy Technology Laboratory: Albany, OR, 2024; p 24. 
https://doi.org/10.2172/2382659



Variety of Deliverables Launched and Ready to Use

Recent Offshore Geologic Carbon Storage (GCS) Products

Data 
Collection 
Web App

Inventory of 
Offshore 

Projects and 
Studies

Data Gaps  
Assessment 

Report

Offshore 
Inventory 

Meta-Analysis

Inventory 
Story Map

Inventory and 
Global Project 

Summary 
Report

Offshore GCS Data Collection International Offshore GCS Inventory
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NETL’s Offshore Geologic Carbon Storage Inventory 

• Initial inventory v1 
focused on 
actualized projects is 
available online 

• Ongoing work 
includes expanding 
inventory to >200 
locations globally 
and adding 
characterization 
studies

• Additional attributes 
added to the 
inventory to enable 
meta-analysis and 
analog comparisons.

Global Project Inventory available online

National Energy Technology Laboratory, Offshore Geologic Carbon Storage Inventory, 9/18/2023, 
https://edx.netl.doe.gov/dataset/offshore-gcs-data-inventory, DOI: 10.18141/1963815

Characterization 73.5% (164)

Early Development 14.8% (33)

Advanced Development 4.5% (10)

Char. Project 3.1% (7)

In Operation 1.8% (4)

In Construction 0.9% (2)

Completed 0.9% (2)

Cancelled / Dormant 0.4% (1)

Number of Characterizations 
and Projects by Project Stage

21

Inventory Version 1 available online



Displaying Projects by Attribute for Analog Comparisons

Refining and Chemicals (Plastics) 1.7% (1)

Multiple Industrial Sources 56.9% (33)

Refining and Chemicals 1.7% (1)

Refining; Power Plant 1.7% (1)

Refining and Chemicals (Ammonia) 1.7% (1)

Cement and Lime 5.2% (3)

NG Processing – Reinjection 3.4% (2)

Natural Gas Processing 17.2% (10)

CCUS Hub 1.7% (1)

Unclear 3.4% (2)

Oil Processing – Produced CO2 1.7% (1)

Purchased CO2 1.7% (1)

Hydrogen Production 1.7% (1)

Number of Projects by CO2 
Source Sector

Sum of Capacity (Mt) by CO2 
Source Sector

Refining and Chemicals (Plastics) 0% (0)

Multiple Industrial Sources 47.3% (552,338 Mt)

Refining and Chemicals 0% (200 Mt)

Refining; Power Plant 0% (0)

Refining and Chemicals (Ammonia) 0% (150 Mt)

Cement and Lime 0% (50 Mt)

NG Processing – Reinjection 0% (2.9 Mt)

Natural Gas Processing 52.6% (615,207 Mt)

CCUS Hub 0% (86.5 Mt)

Unclear 0% (575 Mt)

Oil Processing – Produced CO2 0% (12.6 Mt)

Purchased CO2 0% (30 Mt)

Hydrogen Production 0% (0.3 Mt)

Expanded attribute fields within inventory enables meta-analysis

• Symbolizing and summarizing projects by characteristics allows 
shows distributions by various attributes

• New attributes include: Study Type, Project Type, CO2 Transport 
Method, CO2 Source Sector, Fate of CO2, Basin Type

22National Energy Technology Laboratory, Offshore Geologic Carbon Storage Inventory, 9/18/2023, 
https://edx.netl.doe.gov/dataset/offshore-gcs-data-inventory, DOI: 10.18141/1963815

Global Offshore GCS Projects by 
CO2 Emission Source Sector



Dashboard will Enable Exploration of Inventory Using a Variety of Attributes

Upcoming Interactive Dashboard for Inventory

• Inventory will be published 
as an ArcGIS Enterprise 
layer with a REST API 
service link to allow 
access to an evergreen 
inventory version 
(September release).

• Attribute fields will be used 
to generate graphics with 
scale with map display to 
enable scalable 
comparisons and analysis 
on the fly (January 
release). 

• Updates and additional 
information are welcome 
to ensure accuracy.

• Creating an email list to 
announce additional 
product releases.

23National Energy Technology Laboratory, Offshore Geologic Carbon Storage Inventory, 9/18/2023, 
https://edx.netl.doe.gov/dataset/offshore-gcs-data-inventory, DOI: 10.18141/1963815
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Offshore GCS StoryMap and Scoping Review Report
• Story Map provides review of global 

offshore GCS characterizations and 
operations, communicating progress, 
stages, locations 

Abigail C. Choisser, MacKenzie Mark-Moser, Julia Mulhern, Kelly Rose, International Offshore Geologic Carbon Storage Story Map, 
9/22/2023, https://edx.netl.doe.gov/dataset/offshore-geologic-carbon-storage-story-map, DOI: 10.18141/1995986

• Report summarizes 
global scoping and 
includes project 
descriptions and 
extensive 
references

27
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Progressing Offshore GCS Understanding

Utilizing Offshore GCS Data Collection 
and Inventory:

• Data availability and data 
gathering 

• Offshore Cost Modeling 
• Analog comparisons to leverage 

understanding 
• Offshore transport analysis 
• Input data for risk assessments
• Leveraging global learnings

Next Steps for this project: 
• Inventory and Web Map in Enterprise (anticipated September 2024 release)
• Dashboard dev with attributes (anticipated December 2024 release)
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