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Fossil Energy and Carbon Management (FECM)
Advancing Carbon Management Approaches toward Deep Decarbonization
& Advancing Technologies that Lead to Sustainable Energy Resources

Priority Technology Areas
Supporting Legacy

1. Point source carbon capture -

2. Carbon dioxide (CO,) repmoval OGS @1 Gl Communities (Justice40)

3. CO, conversion into products Management

4.  Reliable CO, storage (FECM-20) « Good-paying jobs

5. Hydrogen production (non-electrolytic) « Job growth acceleration
Office of » Healthy economic transitions

6. Critica_l mineral production from industrial Resource . Improve community conditions

7. Methane migatr Sustainability  JAO/DEI Plans willbe
(FECM-30) required in FOA applications

Address hardest-to-decarbonize applications in the industrial sector

Fossil Energy and
Carbon Management

fecm.energy.gov




FECM mission is driven by President Biden’s goals
(Executive Order 14008).

Total U.S. Greenhouse Gas Emissions

by Economic Sector in 2019

50-52% emissions reduction by 2030 Agriculture

10%

N\

CO, emissions-free power sector by 2035  commeraie

Residential
13%

Net zero emissions economy by no later =
than 2050

o With assurance of social equity and Elocaity
environmental justice
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Regional Initiatives and CarbonSAFE

Plains CO, Reduction Partnership (PCOR)
(UND Energy & Environmental

Research Center) Midwest Regional Carbon Initiative (MRCI)
(Battelle Memorial Institute)

=

Carbon Utilization and Storage Partnership (CUSP)
(New Mexico Institute of Mining and Technology)

]
Southeast Carbon Sequestration Partnership
] (SECARB-USA)
(Southern States Energy Board)
]
CQUIHERN STz, ] Carbon Capture
% I~ G/i - FEED Studies
A CarbonSAFE Phase Il Projects %\
North Dakota CarbonSAFE Phase IlI: Site Characterization and Permitting (UNDEERC) = SECARB
*  Wyoming CarbonSAFE: Accelerating CCUS at Dry Fork Power Station (UoW) GOMCARB
* lllinois Storage Corridor (Univ. of Illinois)
Establishing an Early CO2 Storage Complex in Kemper County, Mississippi: Project ECO2S

(SSEB)
San Juan Basin CarbonSAFE Phase IlI: Ensuring Safe Subsurface Storage of CO2 in Saline fecm.energy.gov

Reservoirs



Rapid CCS industry growth needed for achieving U.S.

decarbonization goals
£ERD, U-S. DEPARTMENT OF IH 2040 °« o ‘

L© 'ENERGY ‘ . \___/

Injectivity > mlll(l(l\)AnT;T/]s;;f tons 65 million MT/year 250 million MT/year 450 million MT/year > 1 billion MT/year
. Comf:emia" | 250 tr?):lsio(::/l?)etric 2,000 million MT 7,500 million MT 13,500 million MT > 30 billion MT
torage Potentia
Biden Administration 50-52 percent Net-zero . s
Executive Order 14008 reduction in economy- emissions from Net-zero emission
Tackling the Climate Crisis wide net greenhouse the power Economy
at Home and Abroad gas pollution in 2030 sector by 2035 y 2050
from 2005 levels
) SCIENCES
The National
External Academies of ENGINEERING I D C C
Metrics and Goals MEDICINE T
T CCUS 8X by 2030 Cumulatively sequester
350-1000 GT by 2050
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.Bipartisan Infrastructure Law (BIL)

FECM - $6.5 billion in new carbon management funding over 5 years through the Infrastructure
Investment and Jobs Act (Bipartisan Infrastructure Law).

/
Carbon Dioxide Removal - Direct Air Capture

Regional Direct Air Capture Hubs: $3.5 billion

DAC Technology Prize Competition: $115 million
A8

2N

)

Front-End Engineering Design Studies
Carbon Capture FEED Studies for
Pipelines/Infrastructure: $100 million

(¥

N

Carbon Dioxide Utilization and Storage
Carbon Storage Validation and Testing: $2.5 billion
Carbon Utilization Program: $310 million

(¥

™

)

/
Critical Minerals and Materials

Rare Earth Element Demonstration: $140 million
Rare Earth Mineral Security: $127 million
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B Office of Clean Energy Demonstrations (OCED)

OCED established December 2021

Principal Deputy Director, Kelly Cummins

* Builds on existing DOE investments in
clean energy research and development

* Increases DOE’s partnership with industry
leaders

OCED Projects Areas:

* Clean hydrogen

« Carbon capture

« Grid-scale energy storage

« Small modular reactors and
more

.S. DEPARTMENT OF Fossil Energy and
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FECM-OCED Project Coordination
Hydrogen Hubs

» 3$8 billion (for at least four projects,
Including at least one using fossil
fuels with carbon management)

Carbon Capture Demonstrations and
Large Pilots

« $3.5 hillion

Carbon Dioxide Transportation
Infrastructure Finance and Innovation
Program Account

» Loan Programs Office: $2.1 billion



Carbon Storage Assurance Facility Enterprise
(CarbonSAFE)

Dedicated Storage and Hubs Infrastructure

BIL 40305—Storage
Validation and Testing

| Base R&D Program CarbonSAFE |

FOA2610 FOA2711
I1JA CarbonSAFE

—

Phase llI: il
ves  Phasel:Integrated Phase II: Storage % Site Characterizat Phase IV: $2.5 billion over 5 years
EMS  CCS Pre-Feasibility Complex Feasibility e : ;’ac ‘?tft'.za = Construction
12-18-month initiative 18-24-month initiative L <25-year initiative
<3-.vearinitiative
|| ! 1! 1 New or Expanded large-
* Formation of team * Data collection . . o Scale CO m me rC|a| |Zat| On
Detailed site charact t
* Inventory available data * Geologic analysis SRS EG ?arac erization * Drill and lete injecti -
» Purchase seismic data * Analysis of contractual * Prepaze/Submit UIC Class V1 e carbon sequestration
* Purchase and condition and regulatory LTS e to_C_o_neruCt * Complete risk and ey
well data requirements * CO, Source(s) Feasibility Study mitigation plans fa.Cl | ities
» Model scenarios * Subsurface modeling * CO,; Pipeline FEED Study « Obtain EPA UIC Class VI
» Risk Assessment * Risk Assessment * Storage Field Development and or BSEE Permit/
» Community Benefits * Evaluate monitoring Commercialization Plan Authorization to Inject
Plan requirements * NEPA process/approvals * C ity Benefits Pl
* Community Benefits Plan » Communitv Bege ” oty Beneluts Han 50 M MT H u b S an d L al'q e-
Phase Ill5 Scale Storage

* NEPA process/approvals 20-40 Facillities

* CO, Pipeline FEED and supplemental analyses

* Community Benefits Plan ~80_ 100 C I ass VI Wel |S
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CarbonSTORE

(Carbon Storage Technology and Operations REsearch Facility)
T

ZBX.

Energy DaigeXchange

CarbonSTORE leverages DOE
investments today to drive down the
cost of CCS tomorrow

Key functions...

—> Facilitates enhanced data gathering
for new tech development.

= Fast tracks emerging technology
validation.

—> Provides real-world performance
feedback for operational
improvements and optimization.
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TOTAL STORAGE RESOURCES

DISCOVERED STORAGE RESOURCES

UNDISCOVERED
STORAGE RESOURCES

Storage Resource Management System

Metric for measuring success

SRMS Classification Framework

2 CarbonSAFE Phase IV:
2 CAPACITY Injection Site Construction
E Commercial project, characterized and permitted and Obtain Authorization to
M : Target Commercial | CarbonSAFE Project
G . L]
CarbonSAFE Phase Il i CapaCIty (MMT) EqU|Va|entS
= CONTINGENT STORAGE RESOURCES Site Characterization and UIC §
& Characterized via a well but not yet commercial Class VI Permit to Construct o
E due to technical/non-technical contingencies 8 o g 2025 250 5
g (permitting, subsurface evaluation, etc) ) Carb-OI:I§AFE Phase II: nO: g
3 L] Feasblty = 2030 2,000 40
...................................................... < w ’
g INACCESSIBLE sa
Storage resource not usable for technical/non-technical reason | |d—: g 203 5 7 500 150
o o V4
=0
CarbonSAFE Phase I: A
PROSPECTIVE STORAGE RESOURCES Prefeasibility g 2040 13,500 270
Potentially accessible storage resource =
....................................................... Z 2050 30,000 600
USGS and NETL National Storage Assessment =]

......................................................

Storage resource not usable for technical/non-technical reason |
In February large gas-producer in Australia, Santos, announced it booking 100 Million tons in
storage capacity. First use of SRMS!
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B Future Needs for CO, Transport Infrastructure

NPC: Meeting the Dual Challenge (2019)

 BIL Provision 40303—CO, Transport FEED ——
Studies, $100 million authorized over 5
years

Today: ~5,000 miles

* New carbon transport buildout or of CO2 pipelines

repurposing of existing infrastructure

« Working with DOT PHMSA to inform future
regulatory and safety considerations

» Supports CO, Transportation
Infrastructure and Innovation Program

(CIFIA $2.1 billion loan guarantees) 2030: ~11,000+ miles

of CO2 pipelines

« CO, transport should review all modes of
transport (ship, barge, rail, truck) .

\
Modeling from Princeton’s Net-Zero America Study (2020)
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. Funding Opportunity Announcements

Base CTS Program to fund new CarbonSAFE Phase Il projects — on and offshore (S40M FY22)
o FOA2610 released. Offshore restricted to GoM. Applications under review.
 Bipartisan Infrastructure Law (BIL) Carbon Storage Validation and Testing (S$500M/yr over 5 years)
o FOA2711 release September 22. Applications due in 60 days
* Carbon Capture FEED Studies for Pipelines/Infrastructure (S100M)
o FOA2730 release September 22. Applications due in 60 days.

o  Starting with pipelines; following FOAs will consider other modes of transportation

* Notice of Intent released for FOA2799: DOE Regional Initiatives to Accelerate Carbon Management
Deployment: Technical Assistance for Large Scale Storage Facilities and Regional Carbon
Management Hubs”
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. Base Carbon Transport & Storage Program R&D
Interests Going Forward

» Strategies and tools for basin-scale carbon storage resource
management

* Repurposing of O&G infrastructure for dedicated CO, storage (including
injection back into reservoirs of natural CO,)

* Advancing technologies for enabling more intuitive visualization and
more rapid decision making

» Strategies for expanding characterization efforts to support practical
storage resource assessment.

Fossil Energy and

Carbon Management fecm.energy.gov



FECM Strategic Vision
Released April 5, 2022

Federally-funded RD&D to enable energy innovation and carbon

management commercialization
Chapter 1| Crosscutting Themes for the Future of The Office of Fossil Energy and
oo [gole ol Y loalo o T=TaaT=Ta ) B L =T ) S

Chapter 2| Point-SourceCarbon CApture (PSC) ... e eetsmaee e e e ae e s eee s ssnssseeneeseasenssenns
Chapter 3| Carbon Dioxide (CO,) CONVEISION ...t e
chapter 4| Carbon Dioxide ReEmMOVAl [CDR) w..iiieiciiceiiearrissssieseesscsssssssssssssssessessiessessssssssssasssssassessesses
Chapter 5| Dedicated and Reliable Carbon Storage and Transport ... eccvivesssssessessees e e
Chapter é | Hydrogen with Carbon Management ... ... e e e e e
chapter 7 | Critical MINETAIS [CIMS) .. et e e e e e e e e eeas s maa s e s emaeeeeae s e s nsasaaneaeeaeaeaeeanns

Chapter 8| Methane MIIGQQHON ... et e e e e e e e e e ess s ma s s s s esaesseae s mssasenneeseaeeessennns

STRATEGIC VISION

The Role of Fossil Energy and Carbon Management
in Achieving Net-Zero Greenhouse Gas Emissions

\ ‘.\\\\%\
a
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https://www.energy.gov/fecm/strategic-vision-role-fecm-achieving-net-zero-greenhouse-gas-emissions
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Questions?
darin.damiani@hg.doe.gov




