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This project was funded by the United States Department of Energy, National Energy
Technology Laboratory, in part, through a site support contract. Neither the United States
Government nor any agency thereof, nor any of their employees, nor the support
contractor, nor any of their employees, makes any warranty, express or 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 frade 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.
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Variety of Deliverables Launched and Ready to Use

Offshore GCS Data Collection International Offshore GCS Inventory
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Offshore Geologic Carbon Storage Data Collection N =|NATIONAL
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Offshore Geologic Carbon Storage Data Collection 2 @ Home -Data Collection
L

° ° ° .
Nine interactive maps with
°
categorized data
Subsea Systems Data within the collection are organized by category and grouped by data type. Maps have data set to toggled off as default. Please review the How-To

« Data catalog with REST API links
Wh | C h can b e d own | oa d e d an d Retity _ Documentation to understand how to use this application. Please review the Data Catalog for a full list of data included on all of the maps.

. TS N TOR el = Access each section of the tool by using the menu (three horizontal lines) in the upper right-hand corner or clicking on the sections below. Each section will
e Drilling and G p 2 G e . P B S =
q U rl e d for fU | | d O TO O C C e SS Completions open in its own tab in your browser. There is no guarantee of completeness or appropriateness for individual user’s requirements. Use of this application is

solely at the discretion of the user. Data have been collected from authoritative national, state, and local sources and made available in this application. It is

The Offshore Geologic Carbon Storage Data Collection is an online web mapping application designed to help users discover available public-sourced
data to facilitate data exploration in support of offshore geologic sequestration of carbon dioxide. This data collection is intended to be leveraged by users

to understand where GCS may be viable offshore, provide analog data, and help progress offshore GCS projects.

Umbilicals

Geslogical Uncerainty :
also available as data catalog on EDX®.

«  Web app also includes a link to
the Offshore Inventory Story
Map as well as a link to EDX
Spatial custom map
development tool

GCS Projects, Storage Hydrocarbon and Coal Infrastructure Ocean Conditions
Estimates, and CO2 Resources
Sources

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/offsh
ore-geologic-carbon-storage-gcs- B 5 .
data-collection-web-application, DOI: a Environmental Justice Bathymetry Habitat and Species International Offshore Create Custom Map Data Catalog
10.18141/2367369 LF and Social Justice Inventory Story Map
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Interactive Maps Enable Quick Data Visualization

Web Hosted Maps Facilitate Data Access

« Each of the nine

web maps have

datasets

aggregated by

topic which can be

toggled on cmd. off o IRIRERC
« The corresponding N < , .
database can be W e 1
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Interactive Web Maps Enable Data
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Visualization
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Data Collection and Data Availability Report

Technical report which leverages
Carbon Storage Technical Viability
Approach Matrix as a framework
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Retention and Geomechanical Risk

Sub-Cat

Components

Gulf of Mexico

Atlantic |

Pacific

Alaska

for data gaps assessment by
region

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

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, Natfional
Energy Technology Laboratory:
Albany, OR, 2024; p 24.
https://doi.org/10.2172/2382659
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Offshore GCS Data

Offshore Geologic Carbon Storage Data
Collection and Data Gaps Analysis

Proven/Demonstrated
Effectiveness of Top
Seal

Top Seal Thickness and
Spatial Variability

Top Seal Viability,
Fracture Pressure,

Some aggregated
well data and
regional geologic

Seals mapped

30 June 2024

Office of Fossil Energy and
Carbon Management
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DOE/NETL-2024/4804
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. - ) ) in regions
Lithology, Por9§|ty, and |nterpo|at|on§ of Understanding of seals limited by where oil and
Seals and Pressure Permeability S?al propeme§ sparse drilling and seismic data gas
Secondary Confining et [MEIELEE for the region. exploration
Unit Presence and SOl has taken
Viability interpretations of -
nationwide
Bottom Seal, datasets.
Downward Flow, and
Induced Seismicity
Pressure
Communication with
Reservoir
Geological Trap Type
and Certaint
L Aggregated data . Some'
on traps available. information
Some information Limited data on traps for the Emle
Trap Trap Viability and can be garnered region based on limited garnel"ec'i from
Previously from existing subsurface mapping. h s:fct;:gon
Demonstrated Integrity hydrocarbon field ) field
information. . .
information.
Fault Presence, Depth,
Spacing, Magnitude,
Status (Active vs.
Inactive)
Fracture Type and Mapped Mapped faults Mapped faults
Density Mapped faults faults from from USGS. from USGS
Fault Reactivation from USGS. Some USGS. Some Some Faults mappéd
Faulting Likelihood with earthquake earthquake earthquake for Alaska
Increased Pressure occurrence data occurrence occurrence included in
Fault Gouge and aggregated. data data dataset
Cementation/Fault Seal aggregated. aggregated. ’
Viability
Earthquake Prevalence
and Likelihood




Data Gaps Assessment by Region Using CS TVA Matrix

Siting, Regulatory, and Jurisdictional

Feasibility

Reservoir Suitability
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Gulf of Mexico

Atlantic

Pacific

Alaska

Sub-Cat

Components

Gulf of
Mexico

Atlantic Pacific Alaska

Surface - Land
Ownership and

Land Rights/ Access Leases and boundaries included in dataset.
Use Subsurface
Pore Space
Rights
Protected o
Area§ z?md species
Sens.|t|ve and habitat
Population Habitats data Some species and habitat data
and Habitats included. available. Census data available.
Population Census
Density data
available.

Jurisdiction

Jurisdictional

Boundaries,

Support, and
Stability

Governmental
Policies and
Incentives

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

Regulatory

Maturity of
Regulatory
Framework

Maturity of CCS

Activity in Area

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

Sub-Cat Components
Reservoir Porosity
A limited number of
Reservoir Permeabilit Some aggregated wells (~30) were - .
Y S . (. ) Drilling data and Extensive well data
D iti | well data and drilled in the late . . .
epositiona recional zeologic 1970s and no information for for oil and gas
Reservoir Environment, intger olafions ?or drilline has taken coastal California regions is available.
Quality Lithology, Grainsize, reseerc))ir S lace iince then are limited. Core Core data available
and Sorting ) prop P L data available for for seafloor
- - - exist, primarily for Core data available . .
Diagenesis, Grain . seafloor sediments. sediments.
. the Gulf of Mexico. for seafloor
Scale Deformation, sediments
Secondary Alteration, ’
Reservoir Fractures
Reservoir Thickness S g
Distribution, Spatial tomtelmappe g
Extent, and Lateral (?xten azledrs an”
- interpreted we . .
Variability P . . .. Data status Data likely exist are
. - data exist with Limited to no .
Reservoir Reservoir Internal . . . uncertain but no not currently
N limited coverage. information . . . .
Geometry Variability, Geobody . . data included in included in
. Seismic datasets available. . .
Architecture, and Net- . current collections. collection.
are available. Some
to-Gross .
depth to reservoir
Depth to Top of .
. top layers included.
Formation
Reservoir Some aggregated
Temperature well data and
; . . . Data status Data likely exist are
. Reservoir Pressure regional geologic Limited to no ) H
Reservoir . . . . uncertain but no not currently
. interpolations for information . . . .
Conditions . . . data included in included in
reservoir properties available. . .
current collections. collection.

In-situ Fluids, Salinity,
and CO, Density

exist, primarily for

the Gulf of Mexico.
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Data Gaps Assessment by Region using CS TVA Matrix

Environmental Justice, Social Justice, and Community
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Hazards

Sub-Cat Components Gulf of Mexico Atlantic Pacific Alaska
Overburden Drilling Subsurface Some
Hazards . - 0 hazards are .
Some geologic Limited drilling geologic
understood
layers are has taken place layers are
. . where
mapped and in the region drilling has mapped and
Subsurface included. therefore taken gplace included.
Hazards Pre-existing Well hOve;burder; ::ubsudrface but more (r?verb;rden
Density, Depths, and . azards can be azar's are information azards can
interpreted from relatively . be
Ages o ) is needed for )
seismic. unconstrained. interpreted
unexplored .
from seismic.
areas.

Impacts
Sub-Cat Components Gulf of Mexico Atlantic | Pacific | Alaska
Community
Familiarity with
Drilling Process
(fomm“”ity Social well-being
Attitude quard and vulnerability
Industrial data available.
Community D;(‘)’::;T:iint Maps of county Natiqnwide Environmental Jl..lstice and S.ocial
Sentiment Attitude Tow:\rd types. Some Justice census datasets available; localized
information data on carbon storage impacts unknown.
Climate Change T
and Net Zero publications
Ambitions available.
Community
Cohesiveness and
Jurisdiction
Authority
Environmental Existing
Impact of infrastructure
Operations data available.
Impact on Infrastructure and Some pollution NaFionwide Environmental Justcice and SoFiaI
Community Resource Impacts datasets Justice and census datasets available; localized
available. data on carbon storage impacts unknown.
Workforce Economics and
Development and trade data
Job Creation available.

Data are available

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

Surface Hazards

Depth and Certainty
of Drinking Water
Aquifers in
Overburden

Water Depth (if
offshore)

Topography or
Location Risks

Climate, Weather,
and Met-ocean

Natural Hazards -
Land Surface or
Seafloor Hazards

Infrastructure Hazards

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.
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Updated Global Project Inventory

International projects,
sites, and
characterizations

 Extensive review
for >200 locations
globally

,lay Type

« Support analog A Basalt

analysis (reservoir A Gas Hydrotes
’rype, C02 A Se?ﬁmentary Basin
transportation and Stage of Project

: - ‘Advanced Development | -

sources, project ! Number of Characterizations

stages, B Char Project . and Projects by Project Stage Characterization 73.5% (164)
I'eg U IqﬁonS) A Characterization w2l Char. Project 3.1% (7)
B cCompleted = . Early Development 14.8% (33)

. Early Development ¢ . Advanced Development 4.5% (10) -

[J 1In Construction -

gperatlon

I:l In Construction 0.9% (2) bri, GEBCO, Garmin, Natur

. In Operation 1.8% (4)

. Completed 0.9% (2)

National Energy Technology Laboratory, Offshore Geologic Carbon
. Cancelled / Dormant 0.4% (1)

Storage Inventory, 9/18/2023, https://edx.netl.doe.gov/dataset/offshore-
gcs-data-inventory, DOI: 10.18141/1963815
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Global Offshore GCS Projects by CO, Emission Source Sector
Number of Projects by CO,

Expanded attribute fields within inventory enables meta-analysis Source Sector

] Multiple Industrial Sources 56.9% (33)
. Natural Gas Processing 17.2% (10)
|:| Cement and Lime 5.2% (3)

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

. NG Processing — Reinjection 3.4% (2)

. Unclear 3.4% (2)

B ccusHub 1.7% (1)

. Hydrogen Production 1.7% (1)

. Qil Processing — Produced CO2 1.7% (1)
Bl Purchased CO2 1.7% (1)

. Refining and Chemicals 1.7% (1)

. Refining and Chemicals (Ammonia) 1.7% (1)
. Refining and Chemicals (Plastics) 1.7% (1)
|:| Refining; Power Plant 1.7% (1)

 Dashboard development ongoing

Sum of Capacity (Mt) by CO,

Source Sector . Multiple Industrial Sources 47.3% (552,338 Mt)
. Natural Gas Processing 52.6% (615,207 Mt)
|:| Cement and Lime 0% (50 Mt)
. NG Processing — Reinjection 0% (2.9 Mt)
Bl unclear 0% (575 Mt)
B ccusHub 0% (86.5 Mt)
. Hydrogen Production 0% (0.3 Mt)
. Oil Processing — Produced CO2 0% (12.6 Mt)
Bl Purchased CO2 0% (30 Mt)
. Refining and Chemicals 0% (200 Mt)
. Refining and Chemicals (Ammonia) 0% (150 Mt)
. Refining and Chemicals (Plastics) 0% (0)
|:| Refining; Power Plant 0% (0)

(A s .
. Refining and Chemicals
™ (Plastics) '
[ Refining; Power Plant | 4 :
§] o ' ) JaturalVue
n . Paris ‘NSn **jﬂ
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. Inventory will be Offshore Geologic Carbon Storage Inventory Dashboard
published as an ANRAV < 10319 »

. OffshoreGC
AFCG |S EﬂTerprlse Sinventory_ Acorn CCS - Captain ANRAV
v2_ 0 :
. — F WA
oner with a REST ) Sy OBJECTID 33
H H Shageciaic Acorn CCS - East Proiect Name ANRAV
APl service link to e ey Seilone: | R
. Developn - Country Bulgaria
allow access to an i | ; AlReyadahEmirstes | oo Eal
Cancellec % tageotrroje: Ty
ev e rg re e n Dormant , 7 Steel t Development
H -I— H Char. Proj g = g 2 TN Algrave Basin - Location E‘aCk; =
e o - r i / g = amchia
Inventory version NORTY - /7, _ 5 i COMET Trough
Character] 5 A : o~ “ATLANTICE . R
E OCEAN: - A 2 4G A /st - Ori r C
° A'I"I'ribu‘l‘e fields W”l Complete > e J7 = % ; : ::?;th)sr 2 Carbonat
Early G\ 1 2o . ~ A 223 = Depl. Gas
be Used TO De\,]e\opn AN A 2 2 Aramis Project S
) K "N ohale
generOTe grO phICS In Constrc r - - ~y & Arthit CCS (PTTEP) AdditionalGe Lower to
. . . ) A 5 ap 74, A0 v { N ology iddle
with scale with inOpersrf e : T Arun LNG
> £ o LA

Athos

map displays for
eosy USObl“‘I’y Text Box with

description of S 2 / - Ao Jurassic to
this dashboard Ao Lower
and disclaimer J ) o 3 - : Northern Lights Cretaceous
etc E f 2 t : 3 = . shallov

% B-121/119 cluster carbonates.

Atrium Lava Group

@ char Project 10 h 000
epth_n 0
N i B-127 E cluster Bepthom S
. Characterization 173

. EstStorageRes 0.8 Mt/yr
Completed 3 B-127 cluster ource

Projects and Studies by Stage | PR P

@ crly Development 37 . Yo B-147 cluster Risk Ulnco‘n:'ohda‘e




Offshore GCS StoryMap and Scoping Review Report
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« Story Map provides review of global
offshore GCS characterizations and AT =l
operations, communicating progress, ;
stages, locations — l
« Report summarizes :
global scoping and T
includes project — N f
descriptions and N=TL e ArcGlIS StoryMaps
extensive | EE '
references j . T —
i

Scoping Review of Global Offshore
Geologic Carbon Storage Activities

5 December 2023

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/offsh
ore-geologic-carbon-storage-story-
map, DOI: 10.18141/1995986

Office of Fossil Energy and
Carbon Management

DOE/NETL-2024/4798
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Carbon Storage Data FWP, Task 4.0: Data Science for  [N=|NATONAL
Offshore CCS TL | A50ra1oRY

Compilationof key ¢ Updatfe and integrate Infegrate additional data released End Product:
data resources on available data into US from ongoing research and release Accessible data
information Offshore CCS evaluations U.S. offshore CCS open resource . )
supporting offshore  * Compile and release U.S. data collection collections covering
CCS including offshore CCS catalog and - Created web app in lieu of database both international
geologic setting, inventory for greater accessibility CCS project
infrastructure, policy » Share findings and products with products and data
«  Comprehensive, stakeholders for potential U.S.
up-fo-date review o ‘_ " e Offshore CCS,
Zifgwr’rgrnohonol CCS accompanied by
Inven iory m- web user interfaces
Global Offshore GCS Projects byco2 Emission Source Sector m: and ftechnical
: # Tl reports summarizing
Data ) global offshore CCS$
Catalog efforts to date

eeeeeee ra agelayout  Formulas  Data  Review  View  Help

£ Editing v

oy me v B I G ov Ay Evf 8w o

Web App

Welcome to the Offshore CS DOE/NETL resources catalog.
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Offshore GCS Data Collection Web App and Data Gaps Assessment:
Mulhern, J.S., Mark-Moser, M., and Rose, K. 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
Mulhern, J.S., Mark-Moser, M., and Rose, K., 2024. 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 https://edx.netl.doe.gov/dataset/offshore-geologic-carbon-storage-data-
collection-and-data-gaps-analysis-trs-report

Offshore GCS Inventory:
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

Choisser, A.C., Mark-Moser, M., Mulhern, J.S., and Rose, K. International Offshore Geologic Carbon Storage Story Map. United States:
N. p., 2023. Web. doi:10.18141/1995986. hitps://edx.netl.doe.gov/dataset/offshore-geologic-carbon-storage-story-map

Choisser, A.; Mark-Moser, M.; Mulhern, J.; Rose, K. Scoping Review of Global Offshore Geologic Carbon Storage Activities; DOE.NETL-
2024.4798; NETL Technical Report Series; U.S. Department of Energy, National Energy Technology Laboratory: Albany, OR, 2023; p
80. DOI: 10.2172/2279183 https://edx.netl.doe.gov/dataset/scoping-review-of-global-offshore-geologic-carbon-storage-activities

This talk:

Mulhern, J.S., Mark-Moser, M., and Rose, K. International Offshore Geologic Carbon Storage Data Collection, Web Application,
Inventory, and Meta-analysis. 2024 FECM / NETL Carbon Management Research Project Review Meeting. Pittsburgh, PA. August
5-9, 2024. Oral presentation
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