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Understanding and Progressing Offshore Geologic Carbon Storage

Offshore geologic carbon storage (GCS) has been taking place since 1996 and there are 39 active projects, with recent new leases in
the North Sea. Despite these ongoing efforts, offshore GCS remains a relatively nascent industry, therefore, aggregations and
summaries of offshore projects, opportunities, and learnings are disparate. Here we present an inventory and meta-analysis of global
offshore GCS efforts to inform the development of ongoing and future projects. Meta-analysis, comparing projects qualitatively and
guantitatively by their attributes, enables them to be better leveraged as analogs and facilitates cross-transfer of learnings.

Geologic Carbon Storage Data Collection and Web Application

* Collection of data to support offshore GCS, with an emphasis on the Offshore Geologic Carbon Storage Data Collection X _—_
LU ‘
United States, was gathered and curated through a series of web
maps for Visualization. | ) S =g " . ;L;;]};Z:Lc;fr:::s:;;zizocl;(gcpsrz}tg:naﬁonofcarbondioxide.Thisdatacollectionisintendedtobe leveraged by users to understand where GCS may be viable offshore, provide analog data, and

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 Documentation to understand how to use

° This data COIIeCtion WaS gathered to make data resources to Support it °': - this application. Please review the Data Catalog for a full list of data included on all of the maps.

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 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

offshore GCS more readily available to users and stakeholders. St Sl s S el e s G e o e ks ko sl s
| * The eight maps allow the user to spatially view the datasets by B
‘ category: Core; Geology; Environmental and Social Justice; GCS How To Documentation
| Projects and CO, Sources; Ocean Conditions; Infrastructure; R

Hydrocarbon and Coal Resources; and Habitat and Species.

 Each map is organized into a series of groups and layers to allow the
‘ user to display and interact with the data and then download the

information from the original data source. | R |
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* Leveraging already published datasets keeps information
evergreen and enables users to download the latest data
directly from the original source.

Spatial Data Catalog

e (Catalog for spatial data collection consists of web hosted data links
which are tagged by the data type and map within the data
Example e S e collection.
-\ * This catalog enables users to access and download all data

available within the collection.
by Sl . * Leveraging web hosted data links ensures that users can access the
S0 Tl 7 & latest, most up to date version of each dataset and compare
AT ' between similar datasets brought in from different sources.
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International Carbon Storage Inventory

* Aninventory of offshore GCS projects and site characterizations has
been in development by NETL since 2002.

* The inventory was developed through detailed literature search and has
expanded through time as more sites have been added and more
attributes have been carried for each site.

* |tis currently published as a Microsoft Excel sheet catalog (Inventory
Version 1.2) and available for download on NETL's Energy Data Exchange
(EDX).

e Future versions will include an interactive web map and spatial data

| layer followed by an interactive dashboard.

Inventory Versions and Products

Inventory Version 1.2 — Available Online on EDX

Offshore Geologic Carbon Storage Inventory

 Microsoft Excel Sheet © woremsusanis
Inventory Version available ot e ey o e e
O n I i n e a n d i n CI u d es ~2 20 (https:/ecxnetl doe govidataset/offshore-geo pp_;u FESTREe e A

Followers: 2

projects and sites and a
i :
variety of attributes and

Citation (Click to Copy)

A a8 National Energy Tecl zy La tory, Offshore Geologic Carbon Storage Inv v, 94/18/2023,
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A~
A b [ 3] E F
1 |Project or Site Name -1 'ersit ~ Play Ty ~ Region ~ Country - |Stage of Project ~ Proje Data and Resources
2 |Acorn CCS - Captain Fairway 1.0 Sedimenta North Sea United Kingdom  Early Development Comr
3 |Acorn CCS - East Mey 1.2 Sedimenta North Sea United Kingdom  Early Development Comr
4 |Algrave Basin - COMET 1.2 Sedimenta Atlantic Portugal Characterization Not A Filter resources by name...
5 |Amethyst - Orion CCS 1.2 Sedimenta North Sea United Kingdom  Early Development Comr
l 6 |/ANRAV 1.0 Sedimenta Black Sea Bulgaria Early Development Comr Date: Mewest — Oldest
7 |Aramis Project 1.0 Sedimenta North Sea Netherlands Advanced Development  Comr
8 |Arthit CCS (PTTEP) 1.0 Sedimenta Asia Thailand Advanced Development  Comr
l 9 |Athos 1.0 Sedimenta North Sea Netherlands Cancelled / Dormant Cance
10 |Aurora Site - Northern Lights 1.0 Sedimenta North Sea Norway In Construction Comr ?
11 [B-121/119 cluster 1.2 Sedimenta Indian Ocean India Characterization Not A .
12 |B-127 cluster 1.2 Sedimenta Indian Ocean India Characterization Not A r:‘aim‘e_-;ffs_h,orf-ca’r_b?_r:_ia?t_\l'l_réjv_d_-smrage-InventorY-V1 .2.pdf
13 |B-127 E cluster 1.2 Sedimenta Indian Ocean India Characterization Not A pen s bommens SR tan Hesne=
14 |B-147 cluster 1.2 Sedimenta Indian Ocean India Characterization Not A
15 |B-15 cluster 1.2 Sedimenta Indian Ocean India Characterization Not A )
16 |B-154 N cluster 1.2 Sedimenta Indian Ocean India Characterization Not A c?e
\ 17 |B-173 A 1.2 Sedimenta Indian Ocean India Characterization Not A -
' 18 |B-37 cluster 1.2 Sedimenta Indian Ocean India Characterization Not A offshore-ges-inventory_v1.2.xlsx
19 [B-66-2 1.2 Sedimenta Indian Ocean India Characterization Not A wi’ Open Datz Commens Ateribution Licensz
20 |B-80 1.2 Sedimenta Indian Ocean India Characterization Not A
21 |B-9 Cluster 1.2 Sedimenta Indian Ocean India Characterization Not A " ) . 5
22 |Bacton Thames NetZero (BTNZ) 1.1 Sedimenta North Sea United Kingdom  Advanced Development Commercial General Site for Project 1.794147 53.016755 Located Hewett depleted gas fiel
23 |Baltimore Canyon Trough - Regional 1.2 Sedimenta Atlantic United States Characterization Not A Project - RiRegional Model -72.61841364 39.50022678 Approx - Very Baltimore Canyon Trough
24 |Baoyunting Gas Field 1.2 Sedimenta Asia China Characterization Not A Project - Ri Specific Site or Field 123.9766667 30.39865962 Approx East China Sea
25 |Bassein / Bassien South 1.2 Sedimenta Indian Ocean India Characterization Not A Project - RiSpecific Site or Field 71.95436436 19.03374008 Approx
26 Bassein North 1.2 Sedimenta Indian Ocean India Characterization Not A Project - Ri Specific Site or Field 71.96564188 19.07904672 Approx
27 |Bayou Bend - Offshore 1.2 Sedimenta GoM United States Early Development Commercial Specific Site or Field -93.87898311 29.63892696 Approx
l 28 |Bayu-Undan CCS 1.0 Sedimenta Asia Australia Advanced Development  Commercial General Site for Project 126.5884589 -11.16930888 Approx Timor-Leste
25 |Beibuwan Basin Saline 1.2 Sedimenta Asia China Characterization Not A Project - RiRegional Model 108.495841 20.36138921 Approx Beibu Gulf -Beibuwar
30 |BIGST gas fields 1.2 Sedimenta Asia Malaysia Early Development Commercial General Site for Project 103.5425092 7.080763015 Approx Bujang, Inas, Guling,
31 |Bohai Bay Basin 1.2 Sedimenta Asia China Characterization Not A Project - RiRegional Model 118.6203304 38.5505804 Approx Bohai Bay Basin
\ 32 | Bonaparte CCS Assessment Joint Venture 1.1 Sedimenta Australia Australia Early Development Commercial General Site for Project 129.2260129 -12.61741809 Approx Block G-7-AP Bonapal
33 |Brazos (NITEC) 1.0 Sedimenta GoM United States Characterization Not A Project - RiReservoir - Specific -95.57694635 28.18093963 Located BAO20A
' 34 |Browse LNG 1.1 Sedimenta Australia Australia Early Development Commercial General Site for Project 120.6738246 -14.43469538 Approx Browse Basin
35 |Burrup Hub / Northwest Shelf Project - Storage Site 1.2 Sedimenta Australia Australia Early Development Commercial General Site for Project 116.7834363 -20.04622 Approx Northern Carnarvon basir
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Inventory Version 2 — Spatial
| Feature Dataset and Interactive . -
| Web Map

* A web map and spatial data layer will enable  r-oreecoeccer o coomeeymenzon
direct interaction with the inventory.
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Inventory Version 3 — Interactive Dashboard
with Live Graphics

Inventory Version 2 (In Development)

363 Sites (some onshore)
Attributes:

~ Field Name Reservoir Depth Comment
Analog Selection and Data S
Project Name Units of Reservoir Depth
Project Name (Short) Estimated Storage Resource
s Region Min. Est. Storage Resource (Mt)
CO m p a rl SO n Sub-Region Max. Est. Storage Resource (Mt)
Country Rate of Injection Description
" 9! . . State Rate of Injection (Mt/yr)
* Through time additional attributes have been added to the inventory to i o

enable comparisons between sites and to sort and leverage projects Location Description References

and studies as analo S Location Certainty Distance from Coast Description
8s. Basin Distance from Coast (km)
* The inventory includes attributes related to project/study location, Project Stage Reservoir Depositional Environment
h teristi it d | Project Stage Number Code Reservoir Age
characteristics, capacity, and geology. Project Type Reservoir Formation

* The attribute table for the inventory can be filtered and sorted to Project Type (Simplified) Porosity Description

o . , - Study Type Porosity (%)
understand similarities and differences between projects and help with Play Type Peninenbility DEEEHEHEN

analog selection and comparisons. CO, Transport Method Permeability (mD)

CO, Source Sector Reservoir Thickness Description
CO, Source Sector Description Reservoir Thickness (m)
Inventory Version Net to Gross
Longitude Area Description
Latitude Reservoir Characteristics References

ial Meta-Analysi . P
Water Depth Description Reservoir Characteristics Comments
(]
S p at I a e a n a ys I S Water Depth (m) Onshore vs. Offshore Location
Date Announced Web Link

e Attributes with specific bins, or categoricals, can be used to visualize and Date FID Seal Formation
. . . ) " Expected Operational Year Seal Thickness Description
sort projects enabling spatial comparisons and meta-analysis. o T Seal Thickness (m)

* A series of maps by attribute show the distribution and variability in Reservoir Lithology Percent CO, in Gas
Reservoir Fluid IEA Name

prOJECtS- Seal Lithology Geologic Description

Global Offshore GCS Projects by CO, Emission Source Sector
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Number of Projects by CO,
Source Sector |:| Multiple Industrial Sources 56.9% (33)
. Natural Gas Processing 17.2% (10)

|:| Cement and Lime 5.2% (3)

|:| NG Processing — Reinjection 3.4% (2)
. Unclear 3.4% (2)

B ccusHub 1.7% (1)

. Hydrogen Production 1.7% (1)

. Oil Processing — Produced C02 1.7% (1)
. 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)
I:' Refining; Power Plant 1.7% (1)
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|:| Multiple Industrial Sources 47.3% (552,338 Mt)
Bl Natural Gas Processing 52.6% (615,207 Mt)
Cement and Lime 0% (50 Mt)

Natural Gas Processing

Oil Processing -
Produced CO2

Purchased CO2
Refining and Chemicals

|:| NG Processing — Reinjection 0% (2.9 Mt)
Bl unclear 0% (575 Mt)

B ccus Hub 0% (86.5 Mt)

. Hydrogen Production 0% (0.3 Mt)

. Oil Processing — Produced CO2 0% (12.6 Mt)
Bl rurchased co2 0% (30 M)

. Refining and Chemicals 0% (200 Mt)

Refining and Chemicals
(Ammonia)

Refining and Chemicals e
(Plastics) ESICUKPESHi<Gatmin,

e LopdonFAQ IN®AA, USGS, Esri,
Refining; Power Plant

& = : <% 'G“DEYIIB'@%!SGarmin, .
) : Esri, FAO, NOAA, USGS, Esri, GEBCO, Garmin, Naturallue
Unclear . NaturalVue CH‘
e, © Paris )

Global Offshore GCS Plays and Project Stages

Ehf’

|:| Refining and Chemicals (Ammonia) 0% (150 Mt)
. Refining and Chemicals (Plastics) 0% (0)
|:| Refining; Power Plant 0% (0)

BN T EEENR 0 0O80JHE

,,',‘, e «+ NORT # o . Sedimentary Basins 88.5% (146)
' N?RTH Y “ATLANTIC™ B oseit109%s)
‘PACIFIC 4 . Gas Hydrates 0.6% (1)
Y “as O.CEAN
’ e

Play Type

A Basalt

A Gas Hydrates

A Sedimentary Basin
Stage of Project

Advanced Development

Number of Characterizations and Projects by Project Stage

. Characterization 73.5% (164)

|:| Char. Project 3.1% (7)

I:I Early Development 14.8% (33)

Cancelled / Dormant |:| Advanced Development 4.5% (10)

|:| In Construction 0.9% (2)
I:I In Operation 1.8% (4)

. Completed 0.9% (2)

. Cancelled / Dormant 0.4% (1)

Char. Project

P,

Characterization

Completed

Early Development N

In Construction A
In Operation

B

O0COm> a0

A

* The development of an interactive dashboard is underway which
will enable users to generate graphics and comparisons of the
inventory on the fly.

Offshore Geologic Carbon Storage Inventory Dashboard
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