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Photo 1: Industrial DecarbonizationPhoto 2: Direct Air CapturePhoto 3: Critical MineralsPhoto 4: Methane Mitigation-----------------------------------------------------------------------------------------Discussion Points:Thank you for coming today.  For those of you whom I haven’t met, I’m Jennifer Wilcox, Assistant Secretary for Fossil Energy and Carbon Management, and I’m happy to present the FY 2022 budget request for the Office of Fossil Energy and Carbon Management.  We were asked to present the FY 2022 Budget Request to you today.The request this year is $890 million.  This is approximately 18.7% more than the FY 2021 Enacted amount. Thank you for your continued support. 



Fossil Energy and Carbon Management (FECM)

Office of Fossil Energy and Carbon Management  

DOE-FE is now DOE-FECM 
New name for our office reflects our new vision
• President Biden’s goals:

o 50% emissions reduction by 2030 
o CO2 emissions-free power sector by 2035
o Net zero emissions economy by no later than 

2050
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https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-leadership-on-clean-energy-technologies/ Steel, cement, chemical in addition to power



FECM Mission: Deep Decarbonization and 
Environmental Justice

Minimize environmental and climate impacts of fossil fuels from extraction to use

Enacting Justice and 
Supporting Legacy 

Communities

• Good-paying jobs
• Job growth acceleration
• Healthy 

economic transitions
• Improve community 

conditions 

Address hardest-to-decarbonize applications in the electricity and industrial sectors

Priority Technology Areas

1. Point source carbon capture
2. Carbon dioxide (CO2) removal 
3. CO2 conversion into products
4. Reliable CO2 storage
5. Hydrogen production

6. Critical mineral production from industrial 
and mining waste

7. Methane mitigation 

Office of Carbon 
Management 
(FECM-20)

Office of Resource 
Sustainability
(FECM-30)
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We’ve taken a step back and have considered both legacy and current impacts of fossil fuels to develop our new mission, which represents the most significant change in our office since its inception.Both reduction of CO2 and removal of CO2 from legacy emissions – from the accumulated pool in the atmosphere – will be critical in order to achieving net-zero goals. This applies not just to the ways we extract, deliver and use fossil fuels today, but also applies to process emissions associated with industrial sectors such as cement, steel and refining. Research, development, demonstration, and deployment (RDD&D) of decarbonization technologies will drive the critical energy transition needed to get us to net-zero by 2050. JusticeFECM is committed to improving the conditions of communities  impacted by the legacy of fossil fuel use and to supporting a healthy economic transition that accelerates the growth of good-paying jobs. 



CCUS and CDR Facilitate Deep Decarbonization
Reduce the cost of capture/increase rates

• Power Sector
• Industry
• Carbon Dioxide Removal
• Design Studies and Demonstrations

Develop low-carbon supply chains through conversion
• Aggregates
• Fuels and Chemicals
• Solid Carbon Products

Optimize geologic storage operations
• CarbonSAFE Infrastructure, Partnerships
• Geomechanics (pressure and state of stress)
• Conversion of fossil assets
• Enabling real-time decision making through AI

CarbonSAFE - Infrastructure
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Carbon Capture, Utilization, and Storage, or CCUS, is necessary to achieve deep decarbonization.We are taking an approach where we are leveraging the learnings and experience from our demonstrations of first generation technologies, to develop the next generation of technologies that will be lower cost, have higher rates of capture, will develop negative emissions technologies, produce low-carbon products from CO2, and optimize geologic storage of CO2.Our first generation CCUS projects have shown that CCUS is a flexible technology that can be successfully deployed at scale and in various industries. Together, these projects have cumulatively captured and injected more than 12 million metric tons of CO2.Carbon CaptureToday, our focus on carbon capture is to reduce the cost and increase the capture rate. Some of these advanced technologies have moved toward large pilot-scale tests and front-end engineering design (FEED) studies for commercial applications.Additionally, we are leveraging our 20+ years of experience and expertise to apply these learning to negative emission technologies such as direct air capture  (DAC), bioenergy with CCS, and mineralization concepts that can remoe CO2 directly form the atmosphere.Carbon UtilizationWe are also working on technologies and concepts that take CO2 and convert it into useful products like building materials such as cement and aggregate, fuels and chemicals, and solid carbon products such as carbon nanotubes which have a wide range of potential applications.Carbon StorageOur carbon storage program has had various successes over the years through efforts such as the Regional Carbon Sequestration Partnerships. Today, we are leveraging that wor to help optimize and improve storage operations. We are moving forward with the Carbon Storage Assurance Facility Enterprise, or CarbonSAFE, initiative to develop storage complexes that can store greater than 50 million metric tons of CO2. Currently, we are in Phase 3 of this effort where projects are conducting detailed site characterization and have the goal of achieving a class VI underground injection control (UIC) permit to construct the well.Infrastructure and field projects such as CarbonSAFE provide valuable data and information to address key scientific and technical issues that can improve storage operations by validating advanced modeling and simulation capabilities. We are combining this field experience with our lab and simulation R&D to better understand geomechanics in the subsurface. We are also applying enabling technologies such as artificial intelligence (AI) to enable real-time decision-making in subsurface operations.When integrated, our CCUS R&D will provide the necessary technologies and infrastructure to enable deployment of CCUS to achieve our decarbonization goals.



CO2 Capture Addresses Diverse Sources, and the CO2 
Concentration Affects Technical and Cost Challenges

Coal Power Plant Gas Power Plant Air Capture
11-14% CO2
~2 psia CO2

4-6% CO2
~0.7 psia CO2

0.04% CO2
~0.006 psia CO2

Ethanol Plant
100% CO2

~18.4 psia CO2

Ammonia Plant
99% CO2

~22.8 psia CO2

NG Processing Plant
99% CO2

~23.3 psia CO2

Cement Plant
~22.4% CO2

~3.3 psia CO2

CO2 vent

Cost of Capturing CO2 from Industrial Sources, January 10, 2014, DOE/NETL-2013/1602 

Stripping vent Distillation gas Kiln off-gas
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Point Source Capture Program
Integrated Approach to Accelerate Technology Development

Point Source Capture Focus
• Develop capture technologies for the power and industrial sectors
• Reduce CAPEX/OPEX under a wide range of feed conditions 
• Achieve high capture efficiencies (>95%) 
• Maximize co-benefit pollutant removal
• Engineering-based Simulation (CCSI2)
• Create low-carbon supply chains (i.e., cement, steel, hydrogen, etc.)
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PNNL Examples –Reducing the Degradation of Carbon Capture Solvents -$1.46MParametric Testing of CO2-Binding Organic Liquids (CO2BOLs) - $1.8M



CO2 Conversion (the new “U”)

fecm.energy.gov
7

Presenter Notes
Presentation Notes
Mineralization concepts – advanced curing, composites, building materialsThemochemical and Electrochemical Pathways – conversion to chemicals and fuels, and pathway to “CO2 refinery of the future”Biological approaches (e.g., algae) – Open ponds and photo bioreactors – integration with plants – close collaboration with BETOLife cycle critical to assessing benefits of conversion



Carbon Transport and Storage 
RD&D: An Iterative Process towards Deployment

Advanced Storage 
Harness early-stage storage concepts to technology demonstration 

Storage Infrastructure
Large-scale demonstration projects to develop best practices for 

industry and facilitate wide-spread commercialization

Storage Infrastructure Focus

• CarbonSAFE

• Regional Initiatives

• Offshore Storage

• Brine Extraction Strategy 
Test (BEST)

• Transition of O&G 
infrastructure

Advanced Storage Focus

• Well Integrity and mitigation

• Monitoring, verification, and 
accounting

• Storage complex efficiency 
and security

• SMART: Science-Informed 
Machine Learning for 
Accelerating Real Time 
Decisions

• NRAP: National Risk 
Assessment Partnership

fecm.energy.gov
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Hydrogen with Carbon Management Division

HCM’s R&D 
subprograms

Advanced 
Turbines

Advanced 
Gasification

Solid Oxide 
Fuel Cells

Sensors,  
Controls 

and Novel 
Concepts

Advanced 
Materials
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PNNL Example:Hydrogen with Carbon Management - design, build and validate operation of a 5-kW electrolysis stack with an active cell area of 300 cm2. $3MSubsurface Hydrogen Assessment, Storage, and Technology Acceleration (SHASTA) projectHydrogen with Carbon Management (HCM) division integrates carbon neutral or net-negative greenhouse gas (GHG) emissions technologies with carbon capture and storage (CCS) capabilities and improved fuel conversion efficiency. Focus is on improving efficiency, increasing plant availability, and achieving ultra-low emissions of traditional pollutants. Much of HCM’s research is targeted at improving overall system efficiency, reducing capital and operating costs, and enabling clean hydrogen production and use and integration with carbon capture.Functional R&D Responsibilities Include:Clean hydrogen production in bulk quantities through gasification and Reversible Solid Oxide Fuel Cells (R-SOFCs)Power production using clean hydrogen in turbines and SOFCsSmall, modular gasification systems to accelerate construction and reduce installed costsEnabling technologies such as Advanced Materials and Sensors and Controls



Net-Zero and Role of Carbon Dioxide Removal

fecm.energy.gov
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Reference: CDR Primer, 2021
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CDR Areas of Interest in FECM

• Biomass with Carbon Removal and Storage 
• Direct Air Capture (DAC)
• Direct Ocean Capture (DOC)
• Accelerated Weathering and Mineralization

Reference: NASEM, 2019

• Rigorous LCA and TEA (net-removed costs)
• Low-carbon energy, land, water resources required
• Leveraging transport and storage infrastructure 
• Justice and work force considerations



Carbon Negative Shot: Key Performance Elements

Less than $100/net metric ton CO2e
for both capture and storage

Robust accounting of full life cycle 
emissions

Enables necessary gigaton-scale
removal

High-quality, durable storage with costs 
demonstrated for MRV for at least 100 
years

Ensure the last ton of removal is 
as affordable as it can be

Ensure the first ton of removal 
is true, durable removal

Carbon Negative Shot’s key performance elements will guide a responsible industry that is 
responsive to the climate crisis, such that multiple true, durable removal pathways can be 
deployed at their most affordable cost at the scale required to address the climate crisis.

Blue are costs associated with ambient air capture
Green are costs associated with ensuring durable storage

Direct Air Capture and Storage Soil Carbon Sequestration



Questions?Questions?
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