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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 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.
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Carbon Storage Data and The Energy Data eXchange [N=|varonal
(EDX) TLJAs6rAT0RY'

rUsing Al/ML, millions of data features and attributes have A
been integrated and preserved across the USA in support of

_advanced carbon storage projects P OSTLGOV Other

( This effort has already aided SMART, NRAP and outside A Off-Prem @penEl systems &
entities (e.g., major industry operator) to drive subsurface Cloud Compute ~ ™ """ resources
modeling, machine learning, and insights for a range of end

\_user needs Yy, ;&A‘g;.!;::?.ﬁ‘ -

ﬁDX supports: \ + IJDI-"— I.I.I TT

. . NETL SUPERCOMPUTER The Power of
* RCSP, C:‘:\r.bonSafe, NRAP data mg.est!on On-Prem Compute
* Data mining to aggregate authoritative, open-source resources
relevant to CS researchers
* Integration of other FE resources +
* Access, visualization, and interaction with CS data collections via

NETL EDX mapping platforms Natcarb Viewer and EDX Spatial E DX"‘ + F RAM EWO R K

Reuse of data by new FE projects via EDX Collaborative ...ensuring compliance  ...ensuring preservation and
Work d with federal/DOE access to DOE FE knowledge
\ orkspaces and more.. / regulations and data resources
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Carbon Storage Data Lifecycle N=[RanevA
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* Expert-driven research »  N=TL
P L ﬂ"‘- SmartSearch
e EDX submissions

* Al/ML methods for data collection, SmartSearch

f Metadata Development and Capture \

« Cataloging p N=TL
* ReadMe file development J SmartParse
* Natural language processing for keywords, topic

modeling, geographic association
Assignment of symbology j

Quality Assessment, Quality Control
* Completeness, accuracy, usability, authority of source analysis
* ReadMe development, removal of redundant files

Data Preparation and Publishing
* Submission packaging
* ArcGIS Enterprise with EDX
* EDX Spatial
* Collaborative Map Applications
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EDX Groups — Increase in Data Volume in Last Year
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Groups

Carbon Storage Open Database

This is a group to bring together data
resources related to all open carbon
storage data on EDX read more

Submissions

311

Followers

8

& DataUsage: 1.569 TB

\ @ Resources: 1222 /
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Groups

Carbon Storage Open
Database

This is a group to bring together data
resources related to all open carbon
storage data on EDX read more

Followers Submissions

12 394

+ Follow

& DataUsage: 14.074TB
& Downloads: 63630

\ [ Resources: 2102 /

Some EDX Topical Groups:
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Carbon Transport and Storage

CarbonSAFE

Core Characterization

DisCO2ver Datasets and DisCO2ver Tools

FutureGen Data

[llinois Basin Decatur Project

NRAP and NRAP Applications Catalog

NRAP Phase Il & Ill Tools

Offshore Carbon Capture and Storage

Regional Carbon Sequestration Partnership groups

Spatial Data Resources

N N O Y Y Y Y Y Y [

Water Data Group
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EDX Spatial i lti-cloud (EDX-Esri Public Release LABORATORY
. patial is a multi-clou -Esri- 11
AWS) curated mapping platform for =X SPATIAL Fall 2023 <

the display of R&D spatial data A VA

resources published on EDX Search, Visualize, Download, Create

This platform is for exploring and downloading GIS data, visualizing geospatial data, and building apps. You can analyze and combine datasets using maps, as well as develop new web map and mobile applications

» Supports the visual display of data in
mapping applications making them _
accessible to explore by users prior to . o Da Collestions
download b iorssoimocimsiup il

* Guides users back to the original EDX 3
submission for data download u Q@; E

* Enables organization of data into
research themes

* Carbon Storage Open Database Carbon Storage ( KL, Mg (L
® Offs h 0 re The National Carbon Sequestration Databnse(NATCAREJ.s:E.‘unIu:o collection of data layers describing

The Carbon Storage Open Database is a collection of spatial data cbtained from publicly available sources carbon capture, use and storage (CCUS) potential across the United States. The NATCARB collectionis a

° Other Subsurface and su rface published by several NATCARB Partnerships and other organizations p"’d“““'?‘ff“““E”E’QY - 1
* Supports hosting of dashboards and . VP
other apdpllcatlons supporting carbon Download Data Collection B Dovnload Data Collection
storage data, EDX4CCS, NRAP and A0\ f pS
other research portfolios |
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EY23 Carbon Storage Open Database Progress

* Publishing of updated geodatabase on EDX
* Full and topical geodatabases available
* Total of 16 topical geodatabases
* One Raster-specific geodatabase
* Available data catalog and ReadMe file

* Development of regional and topical maps for display in EDX Spatial

E Eax NETL's Energy Data eXchange Find data products on EDX... Q

Q Search &' Contribute & Groups Portfolios ala Workspaces & Users

A Submissions / Carbon Storage Open Database

Dataset Groups Activity Provide Feedback

Carbon Storage Open Database
&) 10.18141/1671320

License(s):
o' Creative Commons Attribution Share-Alike
wi' Open Data Commons Attribution License

The Carbon Storage Open Database is a collection of spatial data obtained from publicly available sources published by several NATCARB Partnerships and other organizations.
The carbon storage open database was collected from open-source data on ArcREST servers and websites in 2018, 2019, 2021, and 2022. The original database was published on
the former GeoCube, which is now EDX Spatial, in July 2020, and has since been updated with additional data resources from the Energy Data eXchange (EDX) and external public
dataresources.

The shapefile gecdatabase is available in total, and has also been split up into multiple databases based on the maps produced for EDX spatial. These are topical map categories
that describe the type of data, and sometimes the region for which the datarelates. The datais separated in case there is only a specific area or data type that is of interest for
download.
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Geologic Contours with ArcGtS Web AppBulder

Boundaries and CSS Projects and Geologic
Road Utilities Field Data Contours
Created By: NETL Created By: NETL Created By: NETL

https://edx.netl.doe.gov/dataset/carbon-storage-open-database ———

U.S. DEPARTMENT OF

ENERGY

7

ENERGY
TECHNOLOGY
LABORATORY

E X SPATIAL

Explore Data Collection

Geology

Created By: NETL

Geomorphology Groundwater

Created By:

View

NETL Created By: NETL




Symbology Standards for EDX Spatial

* Developed symbology standards for carbon storage based on the symbology standards
guidance released for online mapping

* Federal Geographic Data Committee (FGDC) Digital Cartographic Standards for
Geologic Mapping

* U.S. Geologic Survey digital cartographic standards

NATIONAL

TECHNOLOGY
LABORATORY

* Results: A guide for assigning symbology across online mapping applications within EDX
Spatial tailored to CCS-specific data types

EDX Spatial Symbology Reference Guide

b |

Catalog Format Syntax: ['Geometry', "ArcGIS 2D Symbol Name', ‘Point Size', "Outline/Line Weight', 'Rotation’]

Y

Feature Geometry | Catalog Format Fill RGBO Line RGBO ‘, Eill Hexl Fill T% |Line He4 Line T"/.,l ArcGIS 2D Symbol Point Size Qutline/Line Wt Rotation | FGDC Ref.]
0&G, MINING, AND CCUS FACILITIES
Proposed CCS Well Point ['point’, 'Square Diang (UM RET) 0,0, 0,50 #000000 EEE-IE7N #000000 -1 Square Diamond 7 1 None/Default *19.5.92
Drilled CCS Well Point ['point’, "Square Diang (U8 & [i[i 0,0, 0,100 #000000 0% #000000 0% Square Diamond 7 1 None/Default *19.5.92
Point ['point’, 'Square Dian [216, 255, 0, 50] |[[0, 0,0, 0] g#DaFan 50% N/A 100% Square Diamond
CCS Storage Capacity; % 5 i | o o 2
C02 Storage Reservolr Polyline  |['polyline’, '0.5 Point| [0, 0, 0, 0] [216, 255, 0, 100] : N/A 100% |#D8FF00| 0% 0.5 Point x + X [
Polygon |['polygon’, ‘Extent T [216, 255, 0, 25] |[216, 255, 0, 100] i#DaFFOU 75% |#D8FF00| 0% Extent Transparent

0001 Study 0003 Geophysical 0004 Elevation 0005 Bathymetry 0012 Commercial D014 Watural 0020 Drilling
Location Data Collection L... Contral Point Control Point Land Use Location | | Protected Land L... || Platform Location

SancralicoZEonit Point 0% Diamond 3

Sources

['point’, 'Diamond 3", JrL LA A 111 ] [0, 0, 0, 100] #FF0000 #000000
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0022 Major Port
Location

0023 General
Pollution Potenti..,

b

0026 Water
Resource

0028 Dams

s @ &

0029 Gauging
Stations

0032 Drilled CO2
Saline Storage Well

0031 Proposed
€02 Saline Stora,..




EDX SPATIAL =

€S Basins

C @ arcgisnetl.doe.gov/portal/apps/sites/#/edxspatia

EDX SPATIAL

Search, Visualize, Download, Create

lyze and combine datasets using maps, as well as develop nw web maj

Public Release
Fall 2023!!!

1 " e

izing geospatial data, and building apps. You can ana

Explore Data Collections

e
Yt

Visualize Data Collections

ights with your teams or build new applications that serve specific users.

Anyone this data at no cost. Download raw data and share your insig
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Supporting CS Data Curation Now and in The Future

E MmN\
= VAN

Living DB EDX Spatial Energy Data exchange

* Reduce redundant acquisition
* Direct data access (not file based \ E EEX

storage) . )
« Consistent data with staff e SPATIAI.
Eugwr(

* Store and share data in a structured,
secure database environment
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t U r n Ove r Living Database Databases Living Database Tables o] N E T L

gom A testxmat B Connect to and Search EDX

M i db » d =7
* Enhanced collaboration e § Pevey [E— - SmartSearch

offshare_data

° C . f d d k I d offshore_data_updates 3 Connect to and Search ArcGIS )
uration ot data and knowledge ctore - N=TL
postgres > —
. . : P

* Allows direct analysis from database ~ maritrarse
spatial_dats »
templatel
template_postgis
iTes A Database Currently Connected To:
xemat_nlp i g ArGIS

epegs - fi 1
.
. iewport
Current Capabilities =
title name type owner tags description categories licenselnfo hyperlink
[ ] D t V S h d B Id 40  FutureGen_Cha... FutureGen Cha... Vector Tile . NETL_Admin ['Carbon Storag... <div style='text... [] Non. Go to Webpage  c181
ata view, >earch, an uer ullaer Gelu et

41  FutureGen_Cha... FutureGen Cha... Vector Tile ... NETL_Admin ['Carbon Storag... <div style="text... [] MNon Goto Webpage 4a3:

[ ] L| n k to Exte rn al TOOIS ( E DX’ E DX 42 FutureGen Cha.. FutureGen Cha.. Shapefile NETL_Admin  ['Carbon Storag.. Nene il Non: GotoWebpage d72
43 FutureGen Cha.. FutureGen_Cha.. Vector Tile... NETL_Admin ['Carbon Storag... <div style="text.. [] Nen Go to Webpage b12

. e
S pat 1a I ) 44 FutureGen ros.. FutureGen ros.. Shapefile NETL Admin  ['Carbon Storag.. None il Non. GotoWebpage a6

45 FutureGen_roa... FutureGen_roa. Vector Tile ... NETL_Admin ['Carbon Storag... <div style="text... [] Non: Goto Webpage b47

e Que ry Builder U [P——— S—— | FU———— - 0 -~ PR
47 Horizontsl_Well.. Horizontal Well... Vector Tile ... NETL_Admin ['Carbon Storag... <div style='text... [ Non. Goto Webpage  66er

Sololiehps [
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Summary

* Continuing to improve and support data access and
management for carbon storage data published to EDX
» Supporting publishing of datasets

» Supporting integration of spatial data into EDX Spatial (Coming
Fall 2023)

» Supporting workflows of integrating spatial data into platforms
such as the disCO,ver platform

» Supporting the build of tools to support long-term data curation
and access, such as Living Database

%% U.S. DEPARTMENT OF
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Tuesday Evening - Live Tool Demos! —|NATIONAL
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When: 5:45 - 7:45 p.m.

Where: The Ballroom Foyer and East/West
Atriums

What:

* Environmental Justice and Social Justice for CS Systems

* The international offshore CS and web-database and tool

* RokBase, Virtualizing CS Rock Property Data platform

* Class VI Data Support Tool for regulatory requirements

* CO2 Pipeline Routing Smart Tool

* Co2Locate - Class Il Well Reuse and Regional Evaluation Tool
* Carbon Storage PIanning.Framewor.k‘ Dashboard Innovation to bridge
* 3D Data Viewer and Preview Capability the digital divide

* AlIM Model, Assessing Infrastructure Reuse Potential for CS
* EDX disCO,ver, a one-stop tool for CO, digital resources

Data science in
action for CCS

S

In demo "theater room" EEBX. support
team will offer in person demos & Q&A
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Contact:
Paige Morkner, Paige.Morkner@netl.doe.gov

Data resources and important URLs:

Morkner, P., Sabbatino, M., Choisser, A., Creason, C., Wingo, P., DiGiulio, J., Jones, K., Greenburg, R., Bauer, J., and Rose, K,
Carbon Storage Open Database, 7/14/2023, https://edx.netl.doe.gov/dataset/carbon-storage-open-database, DOI:
10.18141/1671320

https://edx.netl.doe.gov/

Citations:
Morkner, P., Bauer, J., Creason, C., Sabbatino, M., Wingo, P., Greenburg, R., Walker, S., Yeates, D., Rose, K. 2022. Distilling Data
to Drive Carbon Storage Insights. Computers & Geosciences. https://doi.org/10.1016/j.cageo.2021.104945

Morkner, P, Bauer, J., Shay, J., Sabbatino, M., and Rose, K. An Updated Carbon Storage Open Database - Geospatial Data
Aggregation to Support Scaling -Up Carbon Capture and Storage. United States: N. p., 2022.
Web. https://www.osti.gov/biblio/1890730

Morkner, P., Rose, K., Bauer, J., Rowan, C., Barkhurst, A., Baker, D.V., Sabbatino, M., Bean, A., Creason, C.G., Wingo, P., and
Greenburg, R. Tools for Data Collection, Curation, and Discovery to Support Carbon Sequestration Insights. United States: N. p.,
2020. Web. https://www.osti.gov/biblio/1777195
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