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Biden Administration: climate priorities
• Re-establishing U.S. leadership in climate:  Climate crisis will be central to U.S. foreign policy 

and national security
• Rejoined the Paris Agreement
• Held the Leaders’ Climate Summit to raise climate ambition

• Taking a government-wide approach to the climate crisis: National Climate Task Force
• Building a 100% clean energy economy

• Reaching net-zero emissions by 2050
• Carbon pollution-free electricity sector no later than 2035

• Developing a climate finance plan
• Modernizing infrastructure towards a sustainable economy

• “Greening” federal government procurement
• Ensuring procurement and awards support the use of American-made goods and services in the clean 

energy supply chain

• Empowering workers and marginalized communities 
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• CCUS is a key pillar in efforts to put the world 
on a path to net zero emissions

• Reaching net zero will be virtually impossible 
without CCUS

• CCUS tackles emissions from existing 
infrastructures – power, heavy industry

• CCUS is a pathway to low-carbon hydrogen at 
scale 

• Mid-century net zero targets require a significant 
scale-up of CCUS

The role of CCUS – critical to addressing the challenge
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Global energy sector CO2 emissions reductions 
– Sustainable Development Scenario compared to Stated Policies Scenario
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Biden Administration: priorities for CCUS and CDR
• Energy: DOE will be essential to President Biden’s climate mission to push the frontiers of 

science and engineering and catalyze clean energy jobs through research, development, 
demonstration, and deployment

• Accelerate technology development and deployment
• Leverage the expertise of DOE’s program offices and national laboratories to pursue innovations 
• Restore evidence-based decisions guided by the best available science and data to combat the 

climate crisis

• CCUS and CDR
• Expanding Carbon Dioxide Removal (CDR) technologies such as direct air capture (DAC) and bio-

energy with CCS (BECCS) 
• Simultaneously bring new carbon capture technologies to market, continue to fund carbon capture 

RD&D
• Enhance tax incentives for CCUS
• Retrofits for existing power plants
• Decarbonizing industry, especially in hard-to-abate sectors
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• Sets out funding, programs, and reports on 
CDR, demonstration projects, direct air 
capture, industrial emissions, and hydrogen 

• Requires interagency effort and coordination 
to support CCUS and CDR

• Taskforces on CDR and permitting
• Direct air capture technology board
• Reports on regulations, storage, demonstration 

projects, and CO2 utilization 

• Directs agencies to conduct studies on blue 
hydrogen, commercializing carbon, CO2 
utilization

Consolidated Appropriations Act (2021): support for CCUS and CDR
“The Energy Act represents the first 
modernization of our nation’s energy policies in 
well over a decade. This bipartisan package will 
foster innovation across the board on a range of 
technologies that are critical to our energy and 
national security, our long-term economic 
competitiveness, and the protection of our 
environment...”
-Sen. Lisa Murkowski, R-Alaska, Chairman of the Senate 
Energy and Natural Resources Committee

“The Energy Act of 2020 provides a down 
payment on the technologies that will be critical 
to reducing greenhouse gas emissions in the 
power sector, industry, and buildings and 
addressing climate change. This focus on 
research, development, and demonstration will 
create high quality jobs and ensure the United 
States continues to lead the world in the clean 
energy future...”
-Senator Joe Manchin, D-W.Va., Ranking Member of 
the Senate Energy and Natural Resources Committee
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Section 45Q tax credits
• Tax benefits have been available since 2008 for qualified CCUS projects in the United States

• In 2018, benefits were significantly expanded and extended to include:
• Increased credit amount:

Saline storage: $50/tonne; utilization: $35/tonne
• Expanded qualified carbon oxides to include carbon monoxide (CO)
• Expanded qualified uses to include CO2 utilization other than enhanced oil or natural gas recovery

• Congress recently approved a two-year extension of credit (Consolidated Appropriations Act, 2021)
• Construction must begin by January 1, 2026

• The Internal Revenue Service (IRS), in consultation with EPA, DOE, and other agencies, finalized the rule in January 2021, 
providing clarified guidance to stakeholders on areas such as:

• Monitoring and verification for geologic storage
• Life cycle analysis provisions for utilization
• Recapture of carbon dioxide 
• Definition of carbon capture equipment 
• Qualified facility (ex: industrial or DAC)

• 36 projects are in initial planning stages, having been inspired by 45Q updates and state level incentives such as the 
California Low Carbon Fuel Standard (LCFS)
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State policies and incentives for CCUS

• Financial Assistance for CCS Projects and CO2 Pipelines, often as grants or loans.

• Off-Take Agreements, which provide a guaranteed buyer for the electricity or output from a 
CCS project.

• Utility Cost Recovery Mechanism, which offer timely reimbursement of costs incurred during 
construction and operation or favorable rates of return for regulated utilities' investments. Some 
states have explicitly included CCS as an eligible technology for cost recovery mechanisms.

• Eligibility of CCS in Electricity Generation Portfolio Standards or Voluntary Goals. When CCS is 
included in these standards, utilities can earn saleable compliance credits by generating 
electricity using CCS. Additionally, inclusion of CCS in portfolio standards or goals could 
facilitate utility cost recovery approval of CCS power projects, which is critical for financing.

• State Assumption of Long-Term Liability for Sequestered CO2 reduces the long-term costs of 
CO2 injection for private project developers.

• Low Carbon Fuel Standards or other energy market credits (case dependent)
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U.S. Environmental Protection Agency (EPA) 
regulates the construction, operation, permitting, 
and closure of injection wells used to place fluids 
underground for storage or disposal.

• Class II wells are used only to inject fluids 
associated with oil and natural gas production, -
permits required for CO2-Enhanced Oil 
Recovery

• Class VI wells are used to inject CO2 into deep 
rock formations – permits required for CO2 long-
term underground storage

Environmental regulations governing CO2 storage
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U.S. federal investment in CCUS R&D has been strong and steady
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$ millionsCarbon capture 
R&D and scale-up technologies for capturing 
CO2 from new and existing industrial and 
power plants, and direct air capture 

CO2 utilization
R&D and technologies to convert CO2 to 
value-added products

Carbon storage
Safe, cost- effective, and permanent 
geologic storage of CO2
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Carbon Capture Program - evolving and expanding

4-6% CO2

Gas Power PlantCoal Power Plant
11-14% CO2

NG Processing Plant
99% CO2

CO2 vent

Ammonia Plant
99% CO2

Stripping vent

Ethanol Plant
90+% CO2

Distillation gas

Cement Plant
13-33% CO2

Kiln off-gas

Steel Plant

20-30% CO2

Direct Air Capture

0.04% CO2
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Carbon capture pathways and areas of improvement
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• Operated by Southern Co. Services
• Hosted at Plant Gaston, AL
• Facility capable of testing on coal and natural gas streams –

capture and utilization technologies, incl. DAC
• DOE funds 80% of operations
• Over 100,000 test hours (10+ years)
• Technologies from U.S. and six other countries since 2008 

founding of NCCC
• More than 50 carbon capture technologies tested 

• 30+ Post combustion
• 20+ Pre-combustion

• Dedicated staff of plant engineers
• Standard design guidelines 
• Slipstream (0.05 MWe) and Pilot (0.5 MWe) Solvent Test Units
• International partners – Total (France)

National Carbon Capture Center
Lab-Scale Unit Bench-Scale 

Unit

Small Pilot-Scale Unit
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First-generation CCUS technologies have been successfully 
demonstrated
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Initial Engineering Design or Engineering Scale Testing
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CDR – help offset hard-to-avoid emissions

http://nas-sites.org/dels/studies/cdr/
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CDR Interagency Working Group

• Charged with preparing a Report to Congress that:
• Estimates the magnitude of excess carbon dioxide in the atmosphere that will need to be removed 

by 2050 to achieve net-zero emissions
• Inventories current and emerging approaches of CDR and evaluates advantages/disadvantages of 

each approach
• Identifies recommendations for legislation, funding, rules, revisions to rules, financing mechanisms 

or other policy tools that the Federal Government can use to advance deployment of CDR projects

• Proposed workplan and schedule:
• Given the tight timelines we strongly recommend using existing literature and interagency expertise 

to prepare this first report
• The findings and recommendations will be evaluated every 2 years and the report will be updated, 

as necessary

• The Interagency Working Group will also:
• Help establish criteria for expanding the CDR Task Force to include non-government experts
• Help evaluate, develop, and improve accounting frameworks and tools to accurately measure CDR
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U.S. stationary sources of CO2 emissions, saline formations, and 
existing CO2 pipelines

Source: National Petroleum Council, “Meeting the Dual Challenge 
- A Roadmap to At-Scale Deployment of Carbon Capture, Use, 
and Storage,” December 2019, https://dualchallenge.npc.org/
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Carbon Storage Program - improving and optimizing performance
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Regional Carbon Sequestration Partnerships (RCSPs) 
- Nearly two decades of success
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Regional CCUS Deployment Initiative projects: successors of 
RCSPs

• Addressing key technical challenges

• Facilitating data collection, sharing, and analysis

• Evaluating regional infrastructure 

• Promoting regional technology transfer 

Plains CO2 Reduction Initiative
(PCOR) Midwest Regional 

Carbon Initiative
(MRCI)

Southeast Carbon 
Sequestration Partnership

(SECARB-USA)

Carbon Utilization and 
Storage Partnership

(CUSP)As RCSP successors, the Regional Initiative projects 
bring with them:

Established stakeholder network
Long history on best practices development
Wealth of data to support further research
Experienced in public outreach and education
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Carbon storage onshore field activity progression

RCSP Phase I
(characterization)
(2003-2005)

RCSP Phase 2
(10s-100,000s tons)
(2006-2014)

RCSP Phase 3
(1,000,000s tons)
(2008-2021)

CarbonSAFE
2016 to present
(50,000,000+ tons)
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Carbon utilization: DOE R&D program directions

PROGRAM HIGHLIGHTS

55+ active research 
projects averaging 
1.08M/award

Over 30 different research 
partners

Lifecycle analysis & 
techno-economic analysis 
tools

Technology testing 
facilities
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Carbon utilization: Life Cycle Analysis (LCA) project guidelines

DOE FE/NETL Life Cycle Analysis work and 
templates, best practices, baseline studies  

netl.doe.gov/LCA/CO2U
COLLABORATION

Harmonization data and 
LCA / TEA (techno-
economic analysis) 
methodologies 

Increase dialogue with 
our TEA and LCA teams. 
We engage international 
partners through work 
with Global CO2 Initiative 
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Integrated R&D approach for future commercial-scale deployment
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Knowledge sharing products
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Active CCUS projects developing in the United States

Source: Clean Air Task Force (CATF), “CCUS Project 
Tracker: Potential Carbon Capture Projects Database,” 
https://docs.google.com/spreadsheets/d/115hsADg3y
my3lKBy4PBQRXz_MBknptqlRtlfuv79XV8/edit#gid=0
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Capture Program FEED studies and Storage Program field initiatives
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International partnerships
Multilateral Partnerships
International Energy Agency (IEA)

• Working Party on Fossil Energy (WPFE) 
• CCUS Unit – CCUS Roadmap and International CCUS Regulatory Network
Technology Cooperation Programmes (TCP):
• Greenhouse Gas R&D Programme (GHG) 
• Clean Coal Centre (proposed new name: Centre for Sustainable Carbon)
• Hydrogen

Clean Energy Ministerial (CEM) CCUS Initiative 
Carbon Sequestration Leadership Forum (CSLF) 
Mission Innovation Carbon Capture Challenge
APEC Expert Group on Clean Fossil Energy (APEC EGCFE)
UN Economic Commission for Europe (UNECE)
Accelerating CCS Technologies (ACT) initiative 

+ Asia CCUS Network !!

Bilateral Partnerships 
(with over a dozen of countries)
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