An Updated Carbon Storage Open

Database - geospatial data aggregation to

support scaling up CCS

N NATIONAL

TL TECHNOLOGY
LABORATORY

Paige Morkner
NETL Support Contract
Research Innovation Center

N .
o
N
}_
|| ]
|dton
5
R
\
)
— il
A : D 7 eENERGY | :issus.lgﬁ'
\ /f Carbon Storage Open Database
N A —Jt"\ \ 2022 CSIL Total Attributes per 100km

s, e B <1000

I <2000

N N [ <4000

. S <6000
2022 Carbon Management Project A X G = g <12000
Review Meeting MEXICO R o ”es?;?“’W&Jffm%a 1 <24000
wetro niyione [ <48000

0 250 500 1,000 Kilometers
[ |

August 17th, 2022, Pittsburgh, PA Ly

1 | 0 ) NGA, GIAR, N Robinson, NCEAS, I:ILS, 2 NM& Geodatastyrelsen,
\ oGuadaIaJara Rijkswaterstaat, GSA, Geoland, FEMA, Intermap and the GIS user community,

I <236361




Disclaimer N NATIONAL

TL TECHNOLOGY
LABORATORY

This project was funded by the Department of Energy, National Energy Technology Laboratory an agency of the United
States Government, 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, 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 on EDX

Using Al/ML, millions of data features and attributes

have been integrated and preserved across the USA in

support of advanced carbon storage projects OSTI.GOV

~ Other

This effort has already aided SMART-CS, NRAP and outside Off-Prem @peﬂEI systems &

entities (e.g. major industry operator) to drive subsurface Cloud Compute Srertearmmat - resources

modeling, machine learning, and insights for a range of end
EDX supports: \ + JDUL I.I.I TT
* RCSP, CarbonSafe, NRAP data ingestion NETL SUPERCOMPUTER The Power of

* Dataminingto aggregate authoritative, open source On-Prem Compute
resources relevantto CS researchers

* Integration of other FE resources +

* Access, visualization, and interaction with CS data collections

via NETL EDX mapping platforms Natcarb Viewer and EDx-|--|- FRAM Ewo RK

Geocube

. . . ...ensuring compliance ...ensuring preservation and
* Reuse of data by new FE projects via EDX Collaborative wifthede,%I/DoE qecess fogDp OE FE knowledge
\ Workspaces and more... / regulations and data resources
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Analyze and catalog data from EDX

= AN Collection of geospatial data from
= iﬁA@ disparate websites %

Groups

Carbon Storage Open Database [Aggregatlon of resources into central database ]%

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

Followers Submissions

[Cataloging and collection of metadata ]%

Carbon

3 311 Storage 7 \
o] : :

D:;'Lase Integration of metadata and data into EDX++

[ Resources: 1222 \_ J

framework and online mapping platform
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https://edx.netl.doe.gov/dataset/carbon-storage-open-database

Data aggregation and metadata cataloging

 Metadata are catalogedto
provide and develop
Information for data display
on online mapping platform,
GeoCube

* Information recorded for
each data layer:

Carbon
Storage
Open
Database

Category
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Boundaries and Roads Utilities

Landcover Classification

CSS Projects and Field Data

Mine

Geologic Contours

Remote SensingData

Geology

Structure

Geomorphology

Surface Hydrology

Groundwater

Well Data

Explore Data Collection

File Name
Layer name (displayed)

* Sensitive or confidential
markings

e Spatial extent
* Category

e Keywords

* Source

* Citation

Boundaries and
Road Utilities

Created By: NETL
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CSS Projects and
Field Data

Created By: NETL

Geologic
Contours

Created By: NETL

Created By: NETL

View

Geomorphology

Created By: NETL

Groundwater

Created By: NETL



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

Carbon

Open-source data collection and sources storage =[EKERaY
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Total Shapefiles and Data
Rasterfiles

312 2019 Carbon Storage Open Database, curated from the
Regional Carbon Sequestration Partnerships websites,
REST servers, and EDX

3 USGS Carbon Dioxide Storage Resources Assessment,
2013
8 Basal Cambrian Raster layers from EERC on EDX O FUtUI’GGGﬂ“
160 Shapefiles from the FutureGen 2.0 Technical Data on EDX SRR

a USGS
360 Havorka et al. CO2 Brine Database (Texas BEG)

science for a changing world

49 the lllinois State Geologic Survey lllinois Basin Decatur
Project data on EDX e BUREAU OF

= EconNnomic
892 Total Number of Layers in Geodatabase EQ,J GEOLOGY
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https://edx.netl.doe.gov/dataset/carbon-storage-open-database
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 GeoCube has been migrated to leverage T, o
EDX++ capabilities to host geospatial data y

 New website, maps, and capabilities for
visualization the Carbon Storage Open
Database, NATCARB, and other geospatial data
collections

c)Montreal 7
’

Boston.—
o (o] - A 7

Toronto
o)

Search, Visualize, Download, Create

Carbon
Storage
. _ _ . _ . Open
This is the platform for exploring and downloading GIS data, visualizing geospatial data, and building apps. You can
Database

analyze and combine datasets using maps, as well as develop new web and mobile applications.
MEXICO

Explore Data Collect\ons Mexico City
Click the icons to browse th specific dat ecti n NETL Portal
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https://edx.netl.doe.gov/dataset/carbon-storage-open-database

CSIL: Cumulative Spatial Impact Layers™  [N=|wnowa
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Cumulative Spatial Impact Desktop Tool for ArcGIS
Layer (CSIL) Tool was used A A} e
to analyze data density of N or S " Cumulative B— '
the updated 2022 Carbon Ty, e A 2/ ?Pa“a' "
LT / mpact — =
Storage Open Database to R S— Layers —
compare to 2019 database S—
GIS-based tool that rapidly quantifies . ———
big and disparate spatio-temporal % Transactions in IS

data into a useful, informative, and N e | .
understandable resource

CSILs can evaluate:
1. Spatial density,
.. 2.Spatial Presence
W 3. Attributes




Producing the final database — analyzing data density
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2019 Carbon Storage Open Database on GeoCube

Carbon
Storage
Open

.S. DEPARTMENT OF

2022 Carbon Storage Open Database on GeoCube
~ Cumulative with 580 additional shapefiles and rasters

Spatlal
Databasew Impact

Layers



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

More data, more opportunities! =|ENERQY -
TLJREoRa0R

* Additional data layers are N
available withinthe Carbon | o~
Storage Open Database on - :

GeoCube I Pl
* Data continues to be added o Do ST

to EDX, and will be targeted
for integrationinto the

- TT

collection in EY22+ i “*@

* Groups on EDX also . K AT
continue to grow as datais B 7 @xeray | Bl
added by DOE-FECM CCS | RO e s
collaborators | =N

Il <1000
i i . . 8 Y
* Data in GeoCube will be A WO M = <6000
linked with the DisCO2ver - (Carhon s oy i, 1200
Auglist 8, 2022 -
Eg)t(zogcr{‘sgl\?vnpned through el i oven. | AR i
Database
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2 N=TL N=TL
Y SmariS ﬁ SmartParse

Q
e EDX4CCS
NatCarb "% 2 /

e e 5 ; Data, Integration, generation, and deployment to
| feed SMART, NRAP, and regulatory models

Tools, Develop and/or integrate deployment of
tools for data interaction and visualization, decision-
support such as for pipelines, regulatory permitting,
resource characterization, data visualization, and

more

Carbon _

Storage Core CCS EDX DisCO2ver platform,
Open Broader community virtualized data computing
Database atform and central EDX CCS data and tool hub

NRAP

@) )ENERGY
Fossil Energy and
Carbon Management

National Risk Assessment Partnershrp
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Contact:

Paige Morkner, Paige.Morkner@netl.doe.gov

Data resources and important URLs:

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

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

Citations:

Baker, D.V., Rose, K., Bauer, J., and Rager, D., 2016, Computational Advances and Data Analytics to Reduce Subsurface Uncertainty
https://www.onepetro.org/conference-paper/ARMA-2016-493, ARMA 16-493, June 26-29, 2016, 16 pgs.

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.cage0.2021.104945
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Lead Organization
NETL

RCSPs — Big Sky Carbon
Sequestration Partnership,
Southwest Partnership,
Southeast Regional Carbon
Sequestration Partnership,
Midwest Regional Carbon
Sequestration Partnership,
Midwest Geological
Sequestration Consortium,
Plains CO2 Reduction
Partnership
CarbonSAFE projects
SMART
National Risk Assessment
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Task 27.0

Principal Investigators
Kelly Rose, Jennifer Bauer

N J

Task 28

Curation of Carbon Storage R&D Products

Through Advanced Data Computing
Solutions

Lead: Jennifer Bauer
Team: Kelly Rose, Chad Rowan, Michael
Sabbatino, Paige Morkner, Lucy Romeo, TJ
Jones, Aaron Barkhurst, Vic Baker, and other
Matric Software Engineers and Developers

~

Next Generation Development,

Deployment, and Modernization of
Database, Tools, Online Viewer, and
Atlas

Lead: Jennifer Bauer
Team: Kelly Rose, Paige Morkner,
Michael Sabbatino, Patrick Wingo,
Andrew Bean, Aaron Barkhurst, and

other Matric Software Engineers and

K Developers /
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Task 27.0: Project Timeline Overview N = |NATIONAL

Natcarb - Next Generation Development, Deployment, and Modermization of Database,
Tools, Online Viewer, and Atlas {Pls: Paige Morkner, Jennifer Bauer]

EY2020 (5240k) EY2021 (5180k) EY2022 (5150k) EY2023 (?)

0 12

{il) (\EP (\F;) @ ('\H/‘) Additional |E Y Jm’!esmnes ﬁ)r|1‘hi9 task u!'H'J' be m.rr‘l'med|m furu.l!e FWWPs | l

Milestones
— Chart Kay —
ua}an}zm Identi'v toals an:l modeis that will be targetedfor integration and inclusion within the Matcark Viewer.
12/31/2020 Outline report/manuscript on updated technical capabilities of NatcarbViewer. <> Milesere
03/31/2021 Release update of Natcarb Viewer and Natcarb Datahase to EDX, Project
| 06/30,/2021 Catalog additional datasets, models, and text-based resources on EDY for future integration into the Matcarb Viewer and GeoCube. I Completion
09/30/2021 Catalog datasets returned from Smartsearch results targeting known data gaps In existing Natcarb and Open Carbon Storage Databases, Ba/Ne-Ge
12/31/2021 Document capakilities to be incorporated in advanced spatial search capability for discovering spatial data from EDX and GeoCube. | Timeframe

Impact

Key Accomplishments/Deliverables Value Delivered

* 2013, Enhanced interface and updates to Natcarb Viewer and release through EDX (Barkhurst etal,, 2018; * Produce a robust subsurface data framework that provides improved data access,

Baver et all., 2018) data discoverability, and =ase of use within the €5 community.
+ 2013, Integration of advanced datausetools in Matcarb Viewer & GeoCubetoimprove data accessand use .« Int=grate online, advanced analytics and models to help facilitate research across
+ 2020, Integration of open-source data to develop Open Carbon Storage Database (Morkner etal, 2020) the €5 community.
* 2021, Mamuscriptdetailing innovative data integration strategies used to apgregate Natcarb, RCSP, and .

i i Support development of content and materials for Carbon Storage Atlas updates.
open CS data sources [Morkner etal., in revisw)

* 2022, Support updatesto Matcarb database and C5 estimates
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