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Digital Discovery is Accelerating… and yet…

It’s not 
magic…
It takes 

expertise 
to enact
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… & complex 
systems 
require more

Data science in 
action for clean 
energy

Innovation to bridge 
the digital divide
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https://www.energy.gov/sites/default/files/2021-12/FECM%20Infrastructure%20Factsheet.pdf 

The BIL for CTS 

https://www.energy.gov/sites/default/files/2021-12/FECM%20Infrastructure%20Factsheet.pdf


Applied 
Science 

R&D

Commercial & 
Regulatory 

Applications

Lower    TRL maturation    Higher 

Actionable 

Science R&D
Basic 

Science 
R&D

Increases the knowledge base of a 

field of research while applied 

science uses that knowledge to 

solve specific problems.

Defined as science delivered to a 

decision-maker that is 

timely…and meaningful—in terms 

of safety, economics, health, 

welfare, security, or any other 

values that matter to society. 

-National Academies of Sciences

The discipline dealing with the art 

or science of applying scientific 

knowledge to practical problems



Keys to Unlocking Our Digital Future

Accelerating 

Our Digital 

Future
Modeling 

& Simulation

Field Work

Lab Work
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A History of DOE Program Product Curation & Digitalization
DOE Carbon Storage 

2015 2016 2017 2018 2019 2020 2021 2022

2015 DOE Program Managers 

initiated requirements to contribute 
& curate CS data products from CS 

program in EDX

• Expanded to more FECM/NETL 
R&D projects and programs

• EDX used by each CS Program 

extramural team (>50 individual 

Private Workspaces)  

automates 

data discovery using AI/ML by …

1) Analyzing content you like

2) Finding new, targeted content

2024 EDX is optimizing access to >3500 

CTS community digital assets

2023 DOE Public Access Plan requires 
agency-wide 2022 EO compliance

2022 ASFECM requires R&D product 
preservation

2023 2024+1997…

https://edx.netl.doe.gov/reference-shelf

https://edx.netl.doe.gov/reference-shelf


How has NETL addressed R&D data needs?

a web-hosted, virtual 

library and laboratory 

that supports the 

NETL/FECM community

v.1 2012 12+ years EDX++ v.4 2024

2021 U.S. DOE, 
Secretary of Energy’s 
Achievement Award 

winner

https://edx.netl.doe.gov/reference-shelf

FECM’s foundational R&D digital infrastructure & AI test bed
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• An enterprise scale, R&D data curation & collaboration multi-cloud system, v4 deployed 
March 2024

• Initiated and in use since in 2011 

• Built to provide compliance with DOE and Federal requirements/orders while enabling multi-
entity research team needs to ensure more efficient and secure research execution

• Handles CUI through public resources and governance

• Private side uses role-based security to allow for secure, private, research.  

• Ongoing integration of cloud-based computing and scalable AI RD capabilities 

• Public side hosts and serves as an internationally registered and recognized data repository.

• Amplifies visibility for DOE data products, including ties to Data.gov, Geoplatform, OSTI, 
Re3Data, Google search etc

• Federates and aligns with key DOE, Federal and International platforms

• Multi-cloud architecture, integrating compute, curation & virtual collaboration

• Continuously evolving with input from the technical/R&D community

• Built by researchers for research and technical users

• Vetted for use by all DOE national labs + HQ and other facilities

• Endorsed by DOE OCIO, DOE Chief Counsel, FECM, S1

• Over 3 million resources downloaded; >2.5 million resources hosted

EDX Features and Key Elements Recap

https://edx.netl.doe.gov/reference-shelf
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NETL/FECM employees

External collaborators

General public

Reaching Stakeholders via EDX

DOE (Non-NETL)
28%

NETL
22%

Academia
21%

Industry
14%

Other
8%

Other 
Gov
7%

4196+ EDX Registrants

(private side only)

https://edx.netl.doe.gov/reference-shelf
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Information management tailored to meet 
stakeholder needs

Preservation Compliance Management Discoverability Computing Collaboration

NETL’s Energy Data eXchange (EDX) platform provides a proven, 

reliable solution for secure data warehousing and dissemination

Enduring impact of 
FECM funding

Virtual analyses

Validated tools

Most updated 
information

Public commitment

Data access 
controls

Progress to targets

DOE Data 
Preservation Orders

Congressional 
Commitments

Historical Record 
Keeping

Best practices

Multi-party Secure, 
Managed 

agreements & 
access

Virtual analyses 
with validated 

online tools

Virtual library, 
managed public 

sharing

Massive secure 
data sharing, link 

sister platforms

Team submittals

Built-in federal 
data compliance

Curated

Withstands rotation 
of people

P
ro

gr
am

s
P

ro
je

ct
s

https://edx.netl.doe.gov/reference-shelf
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Managed Access to 
Provide R&D Digital 
Product Management  

CUI thru Public

39https://edx.netl.doe.gov/reference-shelf
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https://edx.netl.doe.gov/reference-shelf/orders-initiatives-and-policies/ 

Complying with Federal Requirements….

https://edx.netl.doe.gov/reference-shelf/orders-initiatives-and-policies/
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Publishing data products

41

Many journals 

require models, 

tools and data be 

publicly available 

prior to journal 
publication.

can help!

https://www.nature.com/articles/s41597-023-02491-7 

https://edx.netl.doe.gov/reference-shelf

https://www.nature.com/articles/s41597-023-02491-7
https://edx.netl.doe.gov/reference-shelf
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EDX is a publisher of R&D data products
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OSTI DOI Number

Data Citation

Data Access

Data License

Many journals 

require models, 

tools and data be 

publicly available 

prior to journal 
publication.

can help!

https://edx.netl.doe.gov/reference-shelf

https://edx.netl.doe.gov/reference-shelf


DOE Has Invested in Creating a CTS R&D Digital Resource-base

• PB of data preserved using the public and private sides of EDX 

• Curating access to downloadable instances of system-specific, science-based AI/ML 
models & tools 

• Developed custom, AI/ML/NLP enhanced tools to drive energy and environmental 
digital discovery  

• Enabling geospatial data and web mapping for energy infrastructure and natural 
systems & resources  

Now using AI to transform and accelerate digital 

resources & capabilities…

… accelerating findings for CTS adoption and safe 

commercial implementation  

Data is analyzed for 
spatial density and 

distribution

Need to advance for democratized use & 
useability 

Morkner, P., et al. 2021, Distilling Data 
to Drive Carbon Storage Insights, 

Computers & Geoscience

https://edx.netl.doe.gov/reference-shelf

https://edx.netl.doe.gov/reference-shelf
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Inform

Analyze 

& Optimize

Integrate 

& Label

Explore & 

Transform

Move & Store

Discover & Collect

• CTS Integrated Data Resources 

• CTS Tools

• Core CTS EDX disCO2ver platform

• Outreach & Capacity Building

5 Years, Focus on Delivering…

4CCS

…democratizing stakeholders 

and community access to CTS 

digital infrastructure & putting 

data assets to work

https://edx.netl.doe.gov/reference-shelf

https://edx.netl.doe.gov/reference-shelf
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Combining Digital CTS “Pieces” – 
Creating New Deployment-Ready Products & Identifying Key Gaps

Source: GeminiSource: Gemini



Actionable Data Science for CTS – Highlighted products 

RokBase

Virtual data portal and tool 

Explore & query available core 
and rock property data 

CTS MapIT
Geodatabase and 
planning support tool 
for Underground 
Injection Control (UIC) 
Class VI permits

CO2-Locate
Tool & Database of National 
Well Information, for Reuse 

and Planning support

CTS EJ-SJ
Database & Web Tool for 

social & environmental justice 
CTS decision making

CTS Pipeline 
Planning 

Database & Tool for the 
spatial routing of pipelines 
and transport of CO2

CS Technical 
Viability Assess.
National geodatabase & 
interactive tool of open source 

geologic, geophysical, structural, hydrologic, 
energy extraction, transportation 
infrastructure, & environmental data

https://edx.netl.doe.gov/disco2ver

https://www.rokbase.org/
https://edx.netl.doe.gov/dataset/class-vi-data-support-tool-geodatabase
https://edx.netl.doe.gov/dataset/co2-locate
https://edx.netl.doe.gov/dataset/co2-locate
https://edx.netl.doe.gov/dataset/ccs-ej-sj-database
https://edx.netl.doe.gov/dataset/3d3133aa-dabb-41c3-a39a-3ffd28d91fa4/resource/f5b9fc05-b74a-44a1-9ff6-03b237d99e25
https://edx.netl.doe.gov/dataset/3d3133aa-dabb-41c3-a39a-3ffd28d91fa4/resource/f5b9fc05-b74a-44a1-9ff6-03b237d99e25
https://edx.netl.doe.gov/dataset/edx4ccs-carbon-storage-technical-viability-database-version-0-1
https://edx.netl.doe.gov/dataset/edx4ccs-carbon-storage-technical-viability-database-version-0-1
https://edx.netl.doe.gov/


Actionable Data Science for CTS – 2 years
30 CTS digital 

products via EDX
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Carbon Management Projects (CONNECT) Toolkit 
Value Proposition

Challenge: Lack of a centralized repository of authoritative information detailing government investments in 
technologies spanning the carbon management value chain

Objective:

• Build an automated database and interactive 
dashboard to share and interact 
with comprehensive carbon 
management project data

Value:

• Provide the public with a single-point access to 
integrated and regularly curated information 
on federally funded carbon management 
research, development, and demonstration 
(RD&D) projects in the United States

• Enable users to drill down into project details, 
generate national/regional/county-level maps, 
and perform other analytics

• Serve as a hub of public information on these 
projects and related federal initiatives

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

• Saves time and money 
for collecting desired 
information from 
multiple sources

• Access to authoritative 
data and links to more 
details

• Quick customized 
maps for presentations 
and reports

• Interactive applications 
for advanced analysis

• Evaluate in relation to 
other federal initiatives, 
environmental justice-

social justice (EJ-SJ), 
etc.

CONNECT Toolkit- Database and Explorer

50

https://edx.netl.doe.gov/dataset/carbon-management-connect-database-and-explorer

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

https://edx.netl.doe.gov/dataset/carbon-management-connect-database-and-explorer


EDX disCO2ver – Unlocking CTS’ Digital Future

Connecting 

Stakeholders to 

Authoritative Data 

& Digital Resources

https://edx.netl.doe.gov/disco2ver

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


EDX disCO2ver Takes the CTS Community to Succeed

EDX disCO2ver
• Development and deployment of the “disCO2ver Platform” 

user interface within the EDX ecosystem 

• Offering an integrated, dedicated user interface 

• Connecting CTS-community stakeholders to CTS-priority 
data, tools, and models for use 

• Leveraging the core data management, curation, 
collaboration, and virtualization capabilities offered through 
the secure, online EDX system. 

CTSCarbon 
Storage 
Open 
Database

https://edx.netl.doe.gov/disco2ver

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




2024 FECM/NETL Carbon Management Research Project Review Meeting

NETL Carbon Storage Outreach Example

https://netl.doe.gov/events/24CM 54

100+ DOE-sponsored CTS 
presentations

Presentations on EY23 CTS work:

• Advanced Storage FWP/MYRP

• Carbon Storage Data FWP

• Carbon Storage Analysis FWP

• Multi-Modal Transportation FWP/MYRP 

• EDX4CCS (EDX disCO2ver)

• NRAP

• SMART 

Open to the public 

Attendees from government 
agencies, utilities, research, 
universities, industry

Poster and tool/app demo session –
Tuesday Aug. 6th evening 

Carbon Storage Timeline summarizing field, lab and 
computational contributions to CTS’ digital future

Live, interactive demo at the booth!  
Source: NETL 

Multiple tool demos will be hosted
 Source: NETL 

Stop by the CTS booth in the 

exhibit hall to learn more!  

Take-aways, information, 

expertise in one stop shop

https://netl.doe.gov/events/24CM


55

Explore the CTS digital “library”

Your data-
driven journey 
begins with 
that first step…

Paraphrasing M. Angelou

Kelly.rose@netl.doe.gov 

mailto:Kelly.rose@netl.doe.gov
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