‘ =X Carbon Storage’s FAIR
T Data Repository

& Optimize

Catalyzing FECM’s data-driven future,
Integrate a decade of contributions from the
sliii DOE Carbon Storage Program
Explore & Transform e i i,§'~‘

Move & Store

N=|NERA - | -
1 TECHNOLOGY Kelly Rose, TechnicaIDirectorrLg/:\Mi J ENERGCY
T L | AORATORY V TANISSUSENERGY




Time warp... back in 2011 N=|NaronaL

ENERGY
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A few 2011 News Headlines...

« 9.0 earthquake hit east of Japan causing tsunami
leading to Fukushima nuclear plant disaster

« Novak Djokovic won his first Wimbledon title

« Steve Jobs passed away...

Some Top Technological Advances of 2011

* MobilelInternetlaunched...instant messaging via Wi-Fi etc

* Tablet Computers take off, 1t Kindle is released...

* Cloud Computing goes commercial...

* App-driveneraarrives... e.g. Snapchat launches, Uber app
also firstlaunches in SFO

htt ps://www.ukfast.co.uk/blog/2011/12/14/t echnological-advances-of-2011/

.S. DEPARTMENT OF
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2011 Denotes the Launch of DOE FECM’s 15t instance of £ &» 2. N = |NATIONAL
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Energy Data exchange

The Energy Data Exchange (EDX) identified key features needed for a
system to support the entire life-cycle of data:

Named DOEFE’s 15t

. . | L WV 4 :
¢ Prlvate and mUItI- E!a\ =1 1 4 N Data Exchange for Energy Solutions prefege;j (;eOSpaual
. . ata Repo
(o) rga nizationa I = .w \ Home | About | Search | Contribute | MyEDX | Contact | How to Use ;
COIIaboratlon EDX TOOLS Welcome to ED X .- the online system for accessing !
reliable information and data relevant to fossil and renewable '
* Public curation & ('Y Ssatienides. | EDX USPTO
EDX is an online clearinghouse for historical and present-da ' 1
: : . data; = - ¥ - - Registered
dlssemlnatlon Of data’ Check back often as new information and data sets are added i Tra dema rk
regularly by our contributers.
publications, VERSION 2 LA (]
presentations, and = S
Newly proposed rules on the use of hydraulic - "
tOO|S fracturing on government-owned lands will require... - -

VERSION 3 LAUNCH

BEnEE In March 202

* Secure and accessible
platformforinternal

News Items

Electricity and Carbon Dioxide Used to Generate Alternative Fuel Rate and Resource_Driven Works aces and
and external users % Rateans )) corven i
Join Now IgItal Notebooks

e DOE and Federal
regulatory compliance
e Scalable architecture

* Agile development Proof of COHCEPtGﬂ
' 1
process to meet user
needs
@; N=TL

T

= ‘ U.S. DEPARTMENT OF Discisimer | Privacy Policy | Web Poficies | FOIA/Privacy Act | Employess Only

jENERGY 0S5.//€UX.NELI.JOE.EO0V/dDOU



https://edx.netl.doe.gov/about
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The era of FAIR Data and data science NAﬂONAL

e Datais suddenly valued

% . . Data science B _' * Old datais important
. - : i "nde * Technology improvements
) T e o }‘ A revelatlon Of the/ Od e 2013/2014Federaland
B LR SN, A digitalera ~ DOE Orders mandate
' o A }f{ , curation of federal R&D
. ' products

O ORLE

Findable

g ij@%@ &

Accessible Interoperable Reusable

5% U.S. DEPARTMENT OF




The “Data” Challenge N=|NATIONAL
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THE WALL STREET JOURNAL.

U5, Edition ¥ June 7, 2019 Print Edition Vide

Home World US. Politics Economy Business Tech Markets Opinion  Life& Arts  Real Estate WSJ. Magazine S:—arrho\

Integrate
& Label
These steps are “The world’s most valuable
Explore & Transform difficult...even for resource is no longer oil, but
the tech giants NG data”
Move & Store

By Jared Council
May 28,2019530a.m.ET

% U.S. DEPARTMENT OF

'ENERGY
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Data is the energy for Al N=|[HenRY
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High-level gap:

“Thereis no systemin

place to capture, ~99% of Al research ? 20% 9 ACTION Train a model

analyze, and share
Al/ML data, models,
algorithms, results, and

lessons learned across
the DOE enterprise.
Without such a system,
every Al project has to
start anew.”

Collect and prepare high
~1% of Al research? 80% 9 PREP cuality datap P g

Al/ML Final Report,
Sec. of Energy Advisory Board

Andrew Ng, 2021

::- ,, U.S. DEPARTMENT OF
B
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AN, AlLookatthe Numbers =|NATIONAL
Energy Data exchange TE TECHNOLOGY
TOTAL PUBLIC RESOURCES LABORATORY

Over 20k resources and 800 collaborative workspaces

2020
2019
2018
2017
2016

42

EDX tools

YEAR

145,000+

rivate
s 900+ W ° 46
2014 . . resources .
2013 I 35 collakboratlve pubhc
0 20,000 40,000 60,000 80,000 100,000 workspaces g rou p S
NUMBER OF RESOURCES B Collaborative Workspace Resources M Public Resources New users
per month

300+

daily user
sessions

Over

5TBs

of downloads
per month over
last 12 months

23,000+

Published
FECM
resources

2700+

250+

registered OSTI DO 1 ,000
submissions
users new
resources
per month

m NETL = DOE National Lab m External

S. DEPARTMENT OF



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

EDX...more than a data repository

N: NATIONAL
«m [ENERGY

Q Search

Submissions within the public search
on EDX provide access to many forms
of information including but not
limited to presentations, publications,
tools, and data.

LH:' Sort

Submissions within the public searchon
EDX can be sorted spatially, by
keyword, and file format connecting
users to the appropriate data and
information quickly and efficiently.

E.: Groups

Submissions within the public searchon
EDX can be clusteredinto Groups of
related data. Some popular EDX Groups
include the Kimberlina Data Group,
Appalachian Basin Data Group, and
various RCSPs.

U.S. DEPARTMENT OF

ENERGY

Nl
= EVAN.

Energy Data eXchange

O

TL TECHNOLOGY

LABORATORY
N
Tools /\

EDX Tools provide access to, management
of, and interaction with data through a
collection of toolsincluding CO2 Screen,
Natcarb Viewer 2.0, Offshore Risk
Modeling Suite and NRAP Tools.

Analyze @

EDX hosted Tools like Geocube, Natcarb
Viewer, and Common Operating
Platforms allow users to find, sort,
visualize, and use EDX-hosted models and
tools with data via the EDX platform.

Visualize <{®

EDX Tools provide visualization of data
through various tools including
ParaView, Papaya, and RokData.



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

Tiered Access Using Role-Based Security =|NATIONAL

TL TECHNOLOGY
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Compliant with NETL and DOE Cyber Security Protocols

 Published data with a citation
* Registered and non-registered
users have access

e Semi-private data
e All registered users from DOE
Labs and DOE HQ have access

orkspaces

e Semi-private data
e All registered users from NETL
have access

* Privatedata
e Admins add/remove registered
users and assign roles

% U.S. DEPARTMENT OF

/ENERGY
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“Smart Portal” for FECM Curated Data Products Fg@g,g%w
Bttt sttt b et .

Connectingto resources beyond FECM

w
EEEX Sync, Connect, and Promote [ Asecse b Russ

LY b O

DOECODE

gg? U.S. DEPARTMENT OF
.8/ ENERGY -
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N: NATIONAL DOE GEOSPATIAL BASEMAP NEWSLETTER

TL TECHNOLOGY In 2021: Fr2t a5 FOITION

LABORATORY

“Impossible to map the world—we select and
make graphics so that we can understand it”
- — Roger Tomlinson,

DOE OCIO Names EDX as 15t Priority
Geospatial Data Repository

GEOSPATIAL NEWS

Compliance with Geospatial Data Act, 2018 requirements

_ . _ _ DOE NAMES FIRST PRIORITY GEOSPATIAL DATA RESPOSITORY
* Provides Tiered Access to resources using role-based security

The Geospatial Executive Core members
. H H par‘(icipated in training sessions in January to
. Federgted System, c?nnected with other DOE data rep05|t9r|es, = S~ hv g6t Backgrotind and context on the Nationa
including OSTI, EERE's OpenEl, & data.gov, support federation to : A Energy Technology Laboratory (NETL) Energy
. Data eXchange (EDX). From there a quorum
other platformsin future Energy Data exchange vote took place in February, to designate
PN (EDX) as a priority geospatial data repository
H H H : ; -/ /o > 1y for DOE. Hosted out of NETL, EDX was
« Offers standqrq |.zgd metadata & data quality metrics, aligns with 'hft/)s.//c dx.netl.doe.gov e b e = e Gt
GDA responsi bilities e i application primarily for Fossil Energy but

since has grown into a collaborative space for

. o . . . . . - ! multi-research teams to publish and release all
* Aligns to FAIR data practices, provides an enduringlink, citation, ‘ bt T

and DOI number for published resources L _ ,
Naming priority geospatial data repository was

motivated to quickly direct DOE members to

* Adheresto DOE Cyber Security Policies ' : o DOE owned and maintained data repositories
‘ Wl : i | with geospatial data, that ensure the offered
: data align with current federal data policies
. Vett.ed and approvgd fgr use.by DOE Chief Counsel, all DOE — e mT o | and govemance, iransiion forms, and ensire
National Laboratories (including NNSA labs), and DOE Headquarters : —— = e b DS R i a
o around data standards and sharing policies.
. . . . - : Designated geospatial data repositories, and
e Alignswith DOE specific rules and regulations & Federal | , : their use across DOE, will begin to standardize
requirements 2 S : the application of geospatial data management

practices across the agency, as well as ensure

that wherever people are, their geospatial data
U.8. DEPARTMENT OF ‘ -mnoum align with GDA requirements.

TECHNOLOGY
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EDX Spatial & GeoCube

_l Geocube

' NETL's Geocube is a flexible, customizable web mapping application
that c tes key spatial datasets and information relevant to
h O region. The Geocube connects
and res anning the subsurface to
the surface via EDX. Users have the flexibility to view public data
collections, as well as develop, save, and export their own maps via
Geocube.

Geocube Resources bge |1 los1 | > ® | 8 Deplyngt 1007506 Fessisshon | 10 =

Resources a cleer
ﬂl't Carbon Storage

pr— . . 3% o) 7= Corbon storege Open Debsse s collection o spatal tte oftained from pubiicy avaiable sources publsh by several NATCARS
’%’l-"'é’ Partnerships and other organizations
)
e W5 eopores: 423 € o aa o
dat:
. Global Oil and Gas Infrastructure m
Collections ol . -
du ﬂl‘l Gi containing 4.8 millic uired
wARR W £ -
Sz a
carb 1 ed as
gogi
s ewores: Q) €0 € o
re

S ge NATCARB Viewer 2.0 m
The hat Sequastration Dataase (NATCARE) i3 30 on n of dz T
:a clear { S) oss the United States. The NATCARB collectiol ct g o ~; g

rcs| 195
W Show All Keywords

Geom. Types

NATIONAL

TECHNOLOGY
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* Support discovery, access and use of geospatial data
& analytical tools through EDX and EDX’s web-
mapping application, GeoCube

* Growing catalog of geospatial resources available
through EDX

* Crosscutting data for surface & subsurface FECM
systems

* Serves as a Priority DOE Geospatial Data Repository

e Aligns with geospatial management
practices outlined in 2021-2025 DOE
Geospatial Data Management Strategy,
FGDC guidelines, and 2018 GDA covered
agency requirements




“Publishing” FECM Products

NATIONAL
ENERGY
TECHNOLOGY

Following Datacite.org citation format

* Are accessible to registered and
non-registered users of EDX

* Published data can obtain an OSTI
DOl number making it more
discoverable in data repositories
such as OSTl.gov, data.gov, and
Google scholar

* Published data is assighed a data
citation

* Each published resourceincludesa
license restriction defined by th
contributor

Published data can be organized
into collections known as EDX
Groups

S. DEPARTMENT OF

)ENERGY

—
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NETL's Energy Data eXchange

a

Submissions = Global Oil & Gas Features Database

Dataset Groups Activity Provide Feedback

Global Oil & Gas Features Database

& 10.18141/1427300

License(s):
& Creative Commons Attribution

This submission contains a zip file with the developed Global Oil & Gas Features Database (as an ArcGIS geodatabase). Access the technical report describing how this database was
produced using the following link: https://edx.netl.doe.gov/dataset/development-of-an-open-global-oil-and-gas-infrastructure-inventory-and-geodatabase

Acknowledgements:

This work was performed under a CRADA between NETL and EDF, and was funded under the Climate and Clean Air Coalition (CCAC) Oil and Gas Methane Science Studies. The
studies are managed by United Nations Environment in collaboration with the Office of the Chief Scientist, Steven Hamburg of the Environmental Defense Fund. Funding was provided
by the Environmental Defense Fund, OGCI Companies (Shell, BP, ENI, Petrobras, Repsol, Total, Equinor, CNPC, Saudi Aramco, Exxon, Oxy, Chevron, Pemex) and CCAC.
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Database, 2017-12-12, https://edx.netl.doe.gov/dataset/global-oil-gas-features-database , DOI: 10.18141/1427300
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Download Checked Check All
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GOGI_V10_2.gdb.zip
& Creative Commons Attribution

GOGI_V10_25HPzip
& Creative Commons Attribution




Building a strong CS data foundation takes a community

N: NATIONAL
ENERGY

E x E National Energy Technology Laboratory

[ Contribute

| =l ) " 4
=BV

Groups

Carbon Storage Open
Database

This is 2 group to bring together data
resources related to all open carbon
storage data on EDX

G v CARBO

1
SEQUESTRATION PARTNERSHIP

RCSP - Big Sky

Includes carbon storage datasets are
from the Big Sky Regional Carbon
Sequestration Partnership: BSRCSP.

CARB

Southeast Regional Carbon
Sequestration Partnership

RCSP - SECARB

Includes carbon storage datasets are
from the Southeast Regional Carbon
Sequestration Partnership: SECARE.

B Portfolios als Workspaces

Add Group

=W
= V.

Groups

CarbonSAFE

This is 2 space to bring together
CarbonSAFE resources. The Carbon
Storage Assurance Facility Enterprise
[CarbonSAFE) Initiative projects focus
on development of geologic storage
sites for the_..

RCSP - MGSC

Includes carbon storage datasets are
from the Midwest Geological
Sequestration Consortium: MGSC.

RCSP - SWP

Includes carbon storage datasets are

from the Southwest Partnership: SWP.

NRAP

METL is leading a multi-laboratory
effort that leverages brozd technical
capabilities across the DOE complex
into a mission-focused platform that
will develop the integrated science
base that can...

RCSP - MRCSP

Includes carbon storage datasets are
from the Midwest Regional Carbon
Sequestration Partnership.

S AT
PRkrNERSTP
o, e

RCSP - WESTCARB

Includes carbon storage datasets are

from the WESTCARE Regional
Carbon Sequestration Partnership.

© Help | @ About | = Contact | < Invite | B Activity . Kelly Rose | =

NRAP

wwm

NRAP Application Catalog
NRAP Tools and Recommended
Practices Applications provide 2
waluzble resource for operators and
stakeholders to understand the utility
of the tools. By applying the tools to
real world...

]
PCUR

Partnership

RCSP - PCOR

Includes carbon storage datasets are
from the Plains CO2 Reduction
Partnership: PCOR.

10110101

11010010
1010
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The EDX Carbon Storage FAIR Timeline N=|NAToNAL
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2016:CS program increased investmentin:
e Curating FECM CS Program data products
* Al/MLtools to explore and transform data

Decision to curate
public carbon storage
data

Data collection and assimilation: * Integratedatainto databases with FAIR standards
- Manual data searches
/-Autqmated data searches using / 2016-Present 2018- 2019: Data preservation
machine 'eam'“g*methc’ds RCSPs contribute datato EDX for WESTCARB
Database development and pUSh pUbIIC §
Mot g doe pment Implement machine learning and natural language 0"50"18 efforts to curate
. processing to: and catalog data:
Natural language processing: 2017: Virtual Sub Surface first envisioned and proposed * NRAP data catalog
- Topi deli . q
_Kzzlig:gi:;:ﬁﬁcation | 2017: SmartSearch, find and integrate data at scale * Development of Carbon
- Named entity rec;gnltlon geotagging 2019: Natural Language Processing labelingand topic gg?g?gg gr?t?%zla)t:tglase
modeling
Final ti f data f ublishing:
 ntegration of NLP rostits witf, metadata 2019: SmartParse, in development, created * Development of Groups
> - Data cleaning and preparation for upload . . for data curation on EDX
Ty R 2019: Living Database development

2020: Geotagging development

Y

Creation of Data publishing Resultsin a world-class foundation of CS resources:
model outputs on EDX and GeoCube
e Curation of thousands of CS data products, models, and tools
Y Y * Integration of datainto more reuseable, integrated collections for reuse
Data used for Data used for ° : :
CCS risk modeling CCS site screening Contlnually uPdated collections

U.S. DEPARTMENT OF

Morkner, P., Bauer, J., Creason, C., Sabbatino, M., Wingo, P, Greenburg, R., Walker, S., Yeates, B., and Rosi

m**’ EN E RGY accepted pending revisions, Distilling Datato Drive Carbon Storage Insights, journal: Computers & Geoscie
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It started with the RCSP Phase 2  EBX.  [N=f&e

Enrgy Data EXchangs  s—— TI

1 AP M AT S ALS
Ex m Watisnal Energy Techaalogy Labarabory © Help | @ About | & Contact | A Imite | M Activity | () KeltyRose | -

Regional Carbon Sequestration Partnerships (RCSPS)
* RCSP public and private resources have a combined
total of 3,065 resources and 1.72TB of data CARB) - & e

o Southeast Regional Carbon submissions foun Filter METL Products
* Publicly released RCSP assets total almost 1 TB and gvulan it ——— =

Injection and observation data from twa Frio Brine Pilot experiments conducted near Houston, Texas by the Gulf Coast Carbon

OVe r 1 1 6 5 r eS 0 u r C e S ;:;;::r:;:;h;:fnzzsi?:z Eé:;; read Center. The items in the "Fric Documents” folder_

mar [ 2P |

o ) [T SowRmoues~ &) 10.18141/1784277
RCSP EDX Group Resources | Data Usage (in b s
6 25 Carbon storage text-based resources: SECARB m
G B s This collection of documents was collected and prepared simultaneoushy with the open data collection effort to collect the
geospatizl data collection Carbon Storzge Open_
£ Data Usage- 31729 GB 2P s |
[T SvowResources~
RCSP-Big Sk 42 136 601.07 .
-DIg SKY :
¥ Type - SECARB Project Overview Book m

In 2003, the United States Department of Energy (DR0E] isswed awards initisting saven Regional Carbon Sequestration

RCSP-MGSC 18 61 99.22 I ¢ ISR

(R showResources ~ o) 10.18141/1558520
T Groups +
RCS P' M RCSP 86 245 108 Qe + SECARB Phase | Final Repart m
Show More Keywords Finzl report om Phase | of the SECARE RCSP (Southeast Regional Carbon Sequestration Partnarship]
TH ts
R CS P_ PCO R 1 3 7 5 47 8 3 orme B 1 Resour [T &) 10.18141/1527177
.
L 21
@ PoF 7 SECARB Soil-Gas Monitoring Data m
R CS P — S E CA R B 2 5 6 3 3 1 7 Sail-Gas monitoring data collected zt the P-site and DAS study lecations during SECARB project at Cranfield cil site in Mizsissippi.
L] ¥ POF 2 Data was used to study influence of gravel ..
W KLEK 2 &
[EL=Y | ShowResources + &) 10.18144/1448453
RCSP-SWP 11 33 3.7 . n :
.
® P 1 SECARB Pressure Monitoring Data m
Battom-hole, bove zone monitoring interval, and injection Zone prasswre data collected during the SECARE project in Cranfield,
1

RCSP-WESTCARB 8 70 135 R

B IR [ &) 10.18141/1468461

RCSP TOTALS 327 1165 986.99 SecaRS erogopictota ndhots

Thin sections, sedimentary graphic logs, and XRD results from CFU31-F2 and CFU31-F3 wellz. Data collected 2= part of gadl
characterization phase of SECARE project atthe..

T T T
i ~|,
J I| EN ERG b m
. L L L
I I [T Svomfmouce - &)10.18141/1458452

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

Carbon Storage Open Data Collection gfg;y

Ao —

e Currentcollection:

* 315+ spatial datalayers on GeoCube I *; _ r, ’}"‘"-‘;’ -
* 1800+ text-based documentson EDX R —— e Tl el s E
.t m o Low & . .-'7 >
* Theseare in additionto available RCSP, CarbonSAFE, o—— e .-,‘,:.:;77_7 L o c it .
FutureGen and other data products also on EDX = SRR RO e i — B
:;*" 2 ':.' X i" : < 7, ?ﬁlé;g“ ; ::.:"«?.‘"., =

* Ongoing effortthis year to update with moreresources: | : —~ ol ..'f:,","?’“,'lz.’- o SAAGEO
» 215 spatial data layers from EDX submissions - — ‘}‘;j"r‘a .. " CUBE

) . bop —m= vo. s RN ...‘.'.’—_.,” ,__..'. 2. ! %

* 12 outside datasets to target for APl connectivity . = SAN Joat * Y .

* EIAEmissions Data
* EPA CO2 point sources

e USGS National wells database and groundwater aquifer
database

* USGS Produced Waters database
e USDW wells and outlines
* EPRI subsurface models

* Use of SmartSearchto find additional geospatial data
resources

e Class VI permit data, surface data that would limit CCS, etc.

Saline Formation
U.S. DEPARTMENT OF

edx.netl.doe.gov/carbonstorage



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

Use of CS Data to Drive R&D Products and Insights —|NATIONAL
| TLIGsaies
Available CS data has been used for:
* Sitescreening, reservoirmodeling, and
potential storage estimation by
» Stategeologic surveys ;
e CarbonSAFE projects ‘\
° IndUStrygroupS 0 250 500 1,000 Miles
* Science-informed Machine Learning for —
Accelerating Real-TimeDecisionsin L R
Subsurface Applications (SMART) n
initiative 3
* National Risk Assessment Partnership ., : '
* Spatial data density analysis .
* Natural language processing o
topic model development é > .
R s
R\ :?/l/\ | - S U g g @0‘9 & Morkner, P., Bauer, J., Creason, C., Sabbatino, M., Wingo, P,
“ele Q A P Ll @°” 0@” Greenburg, R., Walker,S., Yeates, B., and Rose, K., accepted,

Distilling Data to Drive Carbon Storage Insights, journal: Computers &
Geoscience

NIy 4
-l 'mm!;"mpmmhb Increasing # of features per 100 km?




CS Data Decade Summary N=|NATIONAL

== [ENERGY
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10+ years of development of EDX HABORATORY
5+ years of Carbon Storage program investments into data management E E%X N -
Development of Al/ML tools to support CS data community needs Energy Data sXchangs '\ e VAR |
Preserved thousands of products, from millions of dollars of research =2 N=TL Y.
. SmartSearch
This has led to:
* A better understanding of CS relevant open-data resources throughout N=TL
the U.S. and Canada SmCIrfPCIrse

* Improved access through the integration of CS data resources on EDX
* Including within specialty apps like GeoCube for spatial data
visualization and curation
* Development, testing and use of EDX-driven Al/ML data discovery,
labeling, integration capabilities trained to support Carbon Storage,
SMART-CS, and NRAP
e e.g., SmartSearch and SmartParse (EDX version of NLP tools

presented here) for further searchability with spatial searches and
keyword searches

» U.S. DEPARTMENT OF



https://edx.netl.doe.gov/carbonstorage
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FECM’s CS FAIR Data Ecosystem

Data, tools, models, computing

N NATIONAL

TLEShssy Carbon storage data computing resources

Data discovery, aquisition, movement, storage
DOE funded project data

Collection of outside-EDX resources

2 USGS | os.co | OpenEl

\
N atc a r b_n 5 hanging world Open Energy Information
ational Look at Carbon Sequ

% e = JATA.GOV P
. av Machine learning for e/la
= i»‘ A discovering open data e,

N=TL N/

Energy Data eXchange Smart 5%5

e oF

Data curation, publishing,
preservation

Data integration, exploration, curation, analysis, optimization
Data exploration and curation Tools

= W\

resources

AGEQ
CUBE

Resource assessment

::sz:;:ment N Ap

National Risk Assessment Pal n‘ners.hp

Machine learning &
natural language processing

=V, Offshore CO3 N=TL
Groups Saline Calculator, J Smaripqrse
Geospatial \7—

LWIATT &

The Power of Ai A ) @

F'\’l U.S. DEPARTMENT OF

ENERGY
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https://edx.netl.doe.gov/carbonstorage
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Inform Curating products & transforming for reuse
Inventing Intelligent Solutions to Carbon Storage R&D Needs

Analyze
& Optimize
Catalyzing next-generation R&D to rapidly produce the most up-to-date

Integrate information and produce cutting-edge tools and models to extract
& Label .
=S knowledge and offer insights to enable safe, affordable, and

environmentally responsible carbon storage
Explore & Transform

Move & Store

Discover & Collect

https://edx.netl.doe.gov

NNNNN
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Connecting data with scientific computing N=|ranonat

Driving next-gen R&D... TL TECHNOLOGY
LABORATORY
EDX++ FRAMEWORK

Analy.ze.
& Optimize \ < Off-Prem rg /\Ml

NETL SUPERCOMPUTER e Power of Ai
Cloud Compute SCIENCE-BASED on-P C e ; v
Integrate AIML INSTITUTE n-Frem compute

& Label | I I __________________________________

Explore ...ensuring compliance E !Ev ...ensuring preservation and
P with Federal/DOE = i D‘ A@ accessto DOE FE knowledge
& Transform regulations and data resources

JOUL=E LIATT

e

Energy Data exchange

-

%‘_j Big Data

Move & Store

.: :-I'Illlll:. III:.HI '::::i.l :
Discover & Collect 101010101010101010101010101015°
NOT0101010 101030101 01010107

Lk L B RaL FLL L 1A% A L "Ill-'

.S. DEPARTMENT OF




=) ENVIRONMENT

$
Oy EDX APIs

——————————————————————————————————
NNNNNNNN !
| EEEEEE 1
TECHN OI.OGY |
LABORATORY

oL LT . EDXLAB
| NETL SUPERCOMPUTER #
. On-Prem Compute E‘“E"“!“*“G oo

S Geospatial Manage lab generated

WHAT IS YOUR DATA NEED?

Off-Prem
Cloud Compute
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EDX-G in Alpha Testing, Coming Soon to EDX = |SNERaY
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access and use o CUBE

geospatial data &
analytical tools

* New user interfacein
beta testing, offers:
* Enhanced spatial
search capabilities o Aol
e Virtual accessto CS
tools, such as,

Lawton Sherman

Da.

TEXACS Hav.ana

Pinar del Rio

* OffshoreCO2
Sa Im e Ca |CU Iato r NETLSs Geocube is a flexible, customizable web mapping application that concatenates key spatial datasets and information relevant
d N ew tOOl page to energy research needs for a given region. The Geocube connects users to data collections and resources spanning the subsurface to
feat u ri n g || n kS tO CCS :::oit:::ce via EDX. Users have the flexibility to view public data collections, as well as develop, save, and export their own maps via
relevant tools —
* NRAP
*  SimCCS Search Our Catalog
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Video showing upcoming release with enhanced user interface for GeoCube, as well as expanded functionality with new data andtools integrated from EDX
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@Contact: edxsupport@netl.doe.gov - \\—iv

Contribute & Find Carbon Storage R&D Products At:
https://edx.netl.doe.gov/

3]
b
4
}_
c&

Thanks to the FECM CS Program, EDX Dev Team, GAIA Research Group at NETL, and the numerous
Carbon Storage Program contributors who were key and critical to the development of the CS FAIR Data Collection.
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