
April 14, 2021

Permian Basin Landmen’s Association – Spring Education Seminar
Midland, Texas

Carbon capture use and 
sequestration
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CCUS overview



What is carbon capture?
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Technology that is deployed to capture carbon oxide (CO and CO2) 
emissions from electricity generation or industrial processes.  
Specifically, carbon capture use and sequestration involves:

1) capturing carbon oxides that are emitted from an industrial source or 
directly from the ambient air; and 

2) Either:

a) Disposing (sequestering) such oxides in secure geological 
storage (geologic formations/oceans and tree growth 
(photosynthesis)); 

b) Using the carbon oxides as a tertiary injectant in a qualified 
enhanced oil or natural gas recovery (“EOR”) project (and then 
disposing in secure geological storage); or

c) Using the carbon oxides in other chemical or commercial 
applications approved by the Treasury Department (e.g., 
fertilizer or petrochemicals)



Sources of carbon oxide and methods of capture
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Carbon oxides can be captured from a variety of 
sources:
• Direct air capture (“DAC”) 

facilities

• Power generating facilities 
(coal-fired power plants and 
natural gas-burning power 
plants)

• Oil refining

• Natural gas processing

• Coal-to-liquids

• Waste incineration

• Cement production

• Iron and steel production

• Pulp and paper production

• Fertilizer production

• Synthetic natural gas 
production

• Ethanol production

• Hydrogen production

• Ammonia production

• Methanol production

• Production of other 
chemicals

Methods of capture:
(1) Separation of 

CO2 from other 
gases, produced 
by industrial 
processes such as 
power generation, 
natural gas 
processing, 
fertilizer 
production, and 
the manufacture 
of certain 
materials (pre-
combustion, post-
combustion or via 
oxyfuel
combustion)

(2) DAC



CCUS projects may involve multiple stakeholders

A wide variety of capital 
providers, sponsors, asset 
owners, contractors and 
operators may be involved in a 
CCUS project  

Banks

Alternative 
Finance

Project Developer and 
SponsorsTax Equity

Investors / other 
Strategic Market 

Participants

CCUS projects can be structured in a wide variety of ways, from large, 
integrated projects, to bespoke, à la carte projects with discrete, separable 
components within the value chain, each presenting opportunities for 
various stakeholders
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CCUS project overview

Secure 
Geological 
Storage

₋ Emitter
₋ Sponsor/Developer (PE/Infra Funds)
₋ Other Strategic Partner (Technology)
₋ Construction Contractor

₋ Tax Equity (Section 45Q)
₋ Debt Providers (Banks, Bond Holders, 

Investment Funds, Governmental 
Institutions)

₋ Emitter
₋ Sponsor/Developer
₋ Other Strategic Partner

₋ Construction Contractor
₋ Debt Providers

₋ Emitter
₋ Sponsor/Developer
₋ Storage Rights Owner

₋ E&P Companies
₋ Landowner
₋ Debt Providers

EOR Utilization

TransportationCarbon Capture

Integrated Sponsor/Developer
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₋ Emitter
₋ Sponsor/Developer
₋ E&P Companies

₋ Landowner
₋ Debt Providers

₋ Emitter
₋ Sponsor/Developer
₋ CO₂ User

₋ Debt Providers

Source

POTENTIAL STAKEHOLDERS POTENTIAL STAKEHOLDERS

POTENTIAL STAKEHOLDERS POTENTIAL STAKEHOLDERS POTENTIAL STAKEHOLDERS



7

Section 45Q tax credit



What is the Section 45Q tax credit?
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• Section 45Q provides for a tax credit equal to a specified dollar amount 
per metric ton of carbon oxide captured and sequestered

• Both the capture and the sequestration of the carbon oxide must occur 
within the United States (which includes seabed and subsoil of those 
submarine areas adjacent to the territorial waters of the United States and 
over which the United States has exclusive rights with respect to the 
exploration and production of natural resources) or a possession of the 
United States

• The dollar value of the credit depends on the source of the captured 
carbon oxide and the use of such carbon oxide after capture

• Continued emphasis on climate change and energy transition (including 
the environmental, social and governance focus) is expected to benefit 
carbon capture and sequestration projects



Section 45Q basics
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• For new projects, in order to qualify for the Section 45Q credit:
– Qualified “carbon oxide” must be 
– “Captured” from industrial sources that would otherwise be released into the 

atmosphere or directly from the air
– Using “carbon capture equipment” which is originally placed in service 
– At a “qualified facility” on or after February 9, 2018
– During the 12-year period beginning on the date the equipment was 

originally “placed in service” 
– And either

1) Disposed of in “secure geological storage” (and not used in an EOR 
project); 

2) Used as a tertiary injectant in a qualified EOR project and disposed of in 
secure geological storage; or

3) “utilized” in certain approved applications (e.g., certain approved 
chemical or commercial applications)



Section 45Q executive summary
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The application (and value) of the Section 45Q tax credit depends, in large part, on 
when the carbon capture equipment is placed in service

Placed in service on or after February 9, 2018

Applicable gas Carbon oxide (i.e., CO or CO2)

Who can claim the credit? Taxpayer who owns the carbon capture equipment 
(and who physically or contractually ensures the 
disposal, utilization or use as a tertiary injectant)
• This will likely lead to the use of partnership flip 

structures
• The owner can transfer the credit to a 

contractor
Annual capture requirements • ≥25K metric tons for small industrial facilities 

that emit no more than 500K metric tons/year
• ≥500K metric tons for power plants emitting 

more than 500K tons
• ≥100K metric tons for other capture facilities or 

DAC facilities



Section 45Q executive summary (cont.)
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Placed in service on or after February 9, 2018

Can you aggregate facilities? Yes, if the facilities are part of the same project

Claim period / limit 12-year period once qualifying facility is placed in 
service (unlimited amount)

Qualifying facilities Begin construction before January 1, 2026
• Beginning of construction can be demonstrated 

through the 5% test or the physical work test
Credit amount (per metric ton)

1. Geologically stored CO2 (non-EOR use) 1. $31.77 in 2020, $34.81 in 2021 (increasing to 
$50 by 2026, then inflation adjusted)

2. EOR with geological storage 2. $20.22 in 2020, $22.68 in 2021 (increasing to 
$35 by 2026, then inflation adjusted)

3. Qualified Use of CO2 3. $20.22 in 2020, $22.68 in 2021 (increasing to 
$35 by 2026, then inflation adjusted)

Recapture Three-year period in which the IRS may recapture 
Section 45Q tax credits in the event of leakage
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CCUS Projects – Contractual 
Framework



CCUS project – overview of applicable contracts
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• Contractual overview

– Scope and terms of contracts are project specific

– Contracts must ensure Section 45Q compliance throughout the value 
chain

– Cross-liability issues may exist in multi-party contracting arrangements if 
the expected tax credits are not obtained and eligibility maintained

– Contract sequencing and coordinating remedies among all project 
contracts

– Linkage of force majeure and other curtailment events across agreements

– Primary and renewal terms across the agreements must link



CCUS project – overview of applicable contracts 
(cont.)
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• Contractual overview (cont.)

– Which parties need to consent to a contract assignment anywhere along 
the project chain

– Uniform Dispute Resolution Procedures

– Narrow termination rights across agreements, with step-in rights to cure 
defaults

– Changes in law, including Section 45Q revisions

– Public announcements regarding the project
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Equipment Acquisition, Facility 
Access Arrangements and 
Transportation



Equipment acquisition, facility access arrangements 
and transportation-related agreements

Secure 
Geological 
Storage

EOR Utilization

TransportationCarbon Capture
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Source



Contractual overview
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• Bankability / project finance
• Construction of offtake facilities
• Shared facilities agreement
• Interconnection agreement
• CO2 offtake agreement
• Treating agreement
• Transportation-related agreements and arrangements (acquisition and 

transportation services agreement)



Pipeline capacity
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• The ~5500 miles of U.S. CO2 pipeline capacity represents 
approximately 85% of the global capacity. (Credit: NPC CCS Study)
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CO2 Storage, Land Rights, EOR 
and Other Considerations



CO2 storage, land rights, EOR and other 
considerations

Secure 
Geological 
Storage

EOR Utilization

TransportationCarbon Capture
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Source



Geological storage
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• The US also has amongst of the largest known CO2 geologic storage 
capacities in the world, likely adequate to store hundreds of years of 
emissions, and the US DoE is facilitating further rollout by developing 
the next set of geological storage complexes under the Carbon 
Storage Assurance Facility Enterprise (CarbonSAFE) initiative (Credit: NPC CCS 
Study)



What is enhanced oil or natural gas recovery?
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• Types of recovery (Section 45Q applies to both enhanced oil recovery 
and enhanced natural gas recovery)

– Primary recovery:  natural pressure of a reservoir or gravity drive oil into 
the wellbore, together with pumps and other lift techniques

• Effect:  On average, 10% of original oil in place is produced

– Secondary recovery:  injection of water or gas to increase production.  

• Effect:  On average, 20% to 40% of original oil in place is produced

– Enhanced oil recovery (a.k.a. tertiary recovery) – includes thermal 
recovery, gas injection (including natural gas, nitrogen or CO2), and 
chemical injection

• Effect:  On average, produced 30% to 60% or more of original oil and place

Source:  www.energy.gov/fe/science-innovation/oil-gas-
research/enhanced-oil-recovery

http://www.energy.gov/fe/science-innovation/oil-gas-research/enhanced-oil-recovery


What is enhanced oil or natural gas recovery? (cont.)
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• Gas injection – includes injection of natural gas, nitrogen or CO2

– Expands in reservoir to push additional oil to a production wellbore, or 
other gases that dissolve into the oil to lower viscosity and improve flow 
rate

– Accounts for nearly 60% of EOR production in the United States

• Used in many basins

– Permian

– Kansas, Mississippi, Wyoming, Oklahoma, Colorado, Utah, Montana, 
Alaska and Pennsylvania

Source:  www.energy.gov/fe/science-innovation/oil-gas-
research/enhanced-oil-recovery]

http://www.energy.gov/fe/science-innovation/oil-gas-research/enhanced-oil-recovery


EOR and storage – reporting and compliance
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• Under prior IRS rules, EOR operators were required to report under the 
EPA rules (Subpart RR) to demonstrate secure geological storage for 
Section 45Q purposes

– Compliance with Subpart RR was typically viewed as overly burdensome
– For EOR wells, EPA Subpart UU rules are generally required (where a 

monitoring, verification and reporting plan is not required)

• Under the current rules, as an alternative to the EPA rules for Class VI 
wells, EOR operators may demonstrate secure geological storage for 
Section 45Q purposes using the ISO rules (CSI/ANSI 2796:19), which 
includes certification by an independent third-party engineer and will 
not be made publicly available



EOR and sequestration rights – property background
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• Property ownership in the United States is governed state-by-state

– When seeking to acquire properties for purposes of EOR or storage, you 
need to understand the laws of the state in which the property is located

• Fee simple estate 

– Includes surface of land and all that lies beneath the surface

– Rights may be carved out of fee simple estate

• Division into ”surface estate” and “mineral estate”

– Estate may be divided, or “severed,” into the ”surface estate” and “mineral 
estate”

– Mineral rights are thus either part of the unified fee simple estate or are 
created through an instrument whereby, at some time in the past, a 
landowner conveyed the mineral estate or else reserved the mineral 
estate from conveyance of the surface estate



EOR and sequestration rights – property background 
Mineral estate
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• Mineral estate – exists when the mineral estate has been “severed” 
from the fee simple estate or “reserved” from a conveyance of the 
surface estate

– Owner of mineral estate has right to extract minerals (including oil and 
gas) from the land

• Surface estate – remains when the mineral estate has been severed

– Includes other important rights—agriculture, water, wind, etc.

• Mineral estate is the “dominant” estate—someone with the mineral 
rights, whether held in fee or in a lease, has the right to use the surface 
to extract the oil and gas



EOR and sequestration rights – property background 
Mineral estate (cont.)
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• Creation of a mineral estate - may be “severed” by the property owner 
from the fee simple estate

– Conveyance of mineral estate itself (through a mineral deed) 

– Reservation of mineral estate from conveyance of a surface estate

• Ownership of mineral estate includes five essential rights 

– Develop the minerals

– Lease the minerals (the “executive right”)

– Receive bonus payments

– Receive delay rentals

– Receive royalty payments



Importance of property rights
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• Why is this important?

– In most states, ownership of minerals does not include the right to the 
geological space containing minerals (i.e., structures known as pore 
space), unless instrument creating mineral estate granted such right

– In most states, acquiring mineral rights therefore may not include the 
right to the pore space for storing CO2

– Even with rights to the pore space from a surface owner, CO2
sequestration may displace minerals, requiring agreement with mineral 
owner

– Conclusion:  depending on circumstances, both EOR and CO2 storage 
may require you to obtain rights from both surface and mineral owners



Acquiring rights
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• Acquiring EOR rights

– Oil and gas leases (or, less commonly, ownership of mineral estate 
outright, as “fee” minerals)

– Oil and gas lease is dominant over surface estate – includes right of 
reasonable use of pore space during mineral extraction

– Operator may want to consider storage-related activities when 
negotiating surface use with landowners

• Acquiring storage rights

– Majority “American” rule:  surface owner owns the pore space

– Minority “English” rule:  mineral owner owns the pore space

– Some state statutes clarify the majority rule

– States with conflicting case law 



Storage agreement
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• Currently a complicated permitting process for Class VI Wells.  For 
example, in Louisiana (1 – 2 year process):

– CO2 storage area approval (Office of Conservation)

– Certificate of Public Necessity (Office of Conservation)

– Class VI Underground Injection Control Permitting (UIC Program-EPA)

– Coastal Use Permit (if necessary, LDNR & U.S. Army Corps of Engineers)

– Seismic Exploration Permit (Louisiana Department of Wildlife & Fisheries)

– Certificate of Completion of Injection Operations (Office of Conservation)

• Accurate plume modeling is key to permit approval

• State primacy should help streamline the approval process

• Lucrative fee opportunity 



Storage agreement (cont.)
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• Service level (MDQ of storage capacity) 

• Storage MVC’s

• Term linkage with upstream agreements

• Curtailment/interruption bottlenecks the entire CCUS value chain –
alternative offtake points



“Utilization”
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• Certain commercial uses of captured carbon oxide are also permitted for Section 
45Q purposes (other than use in EOR projects), including (a) fixation through 
photosynthesis or chemosynthesis, (b) chemical conversion to a material or 
chemical compound, or (c) other purposes for which a “commercial market” exists 
(except in EOR) as approved by the Treasury

• Specific to the “utilization” category of approved uses of captured carbon oxide, 
the tonnage utilized (and thus the tonnage eligible for the Section 45Q credit) 
equals the amount the taxpayer demonstrates, based on a lifecycle analysis 
(“LCA”) of greenhouse gas emissions, were (1) captured and permanently isolated 
from the atmosphere, or (2) displaced from being emitted into the atmosphere

• Under the final Treasury Regulations, the Section 45Q credit cannot be claimed 
until after the IRS approves an LCA 

– The LCA must be submitted to the IRS and DOE for approval

– The LCA must be verified by an independent expert

– Substantial uncertainty exists regarding measurements and outputs of the LCA
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About Mayer Brown



Our capabilities 

New Venture Formation. For more than 30 years, Mayer Brown has counseled clients on how to design,
structure and operate private joint ventures and investment funds. In 2020 alone, we advised funds that have raised
assets of over $65 billion, from a primarily institutional investor base. We represent clients in all aspects of the
formation, launch and offering of private investment funds, including structuring for novel or cross-border tax issues,
preparing fund documentation, and negotiating with investors.

Energy Transition. As the global economy shifts to lower carbon sources of energy and continues to focus on
ESG issues for energy providers, our lawyers are prepared to advise key energy players about the challenges and
opportunities facing the industry. We are a leader in providing legal solutions that will help capitalize on the new
investment structures and energy technologies that will bridge us in to the next century. We have advised public and
private companies, private equity funds, management teams and entrepreneurs in dozens of transactions involving
energy storage, sustainable energy infrastructure, green midstream, biofuels, RNG, alternative energy and carbon
capture.

Energy Finance. Mayer Brown’s Energy Finance team combines a wealth of experience in the world’s major
financial markets with a deep and broad understanding of the energy industry. Our lawyers cover financing across
the energy value chain, including upstream, midstream, oilfield services, downstream and the renewables industries.
We are experienced in reserve-based production loans, production payments, streaming transactions, prepaid
forward contracts, leveraged lease financings, mezzanine financings, tax credit monetizations, export credit and other
financial products.

Transactional Tax and Credit Monetization. Our global energy-focused transactional and tax planning
group advises on a wide range of business transactions, and has a specific team dedicated to energy transition
matters. We advise on energy-related investments and tax credits, including structuring projects to qualify for and to
monetize carbon capture use and sequestration credits (as well as other credits, such as those available for enhanced
oil recovery). 34
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Mayer Brown’s energy lawyers have deep industry experience and a proven track 
record in private equity, M&A, finance, capital markets, commercial agreements, 
dispute resolution, tax and environmental matters. Our energy lawyers provide critical 
advice to clients throughout the value chain, from oil and gas, mining and metals, 
power and utilities, chemicals and renewable energy (including wind, solar, 
geothermal, hydrogen and carbon capture and sequestration).

Energy Transactions and 
Energy Finance

Mayer Brown works across offices and practice areas counseling energy clients 
on the following:

Energy Transactional and Finance Expertise

Complex M&A

Restructuring Transactions 

Joint Ventures

Capital Markets

Finance

Project Development

Regulatory

Tax (Including Tax Equity)

Environmental

Dispute Resolution

Commercial Agreements  

Energy Expertise 
Mayer Brown lawyers cover the full energy 
value chain. 

• Oil & Gas
• Exploration & Production (including 
EOR)
• Water 
• Gathering & Processing
• Marketing
• Transportation
• Storage, Refining & Retail 
• LNG
• Trading & Derivatives
• Alternative Fuels

• Renewables
• Solar, Wind and Geothermal
• Tax Equity 
• Carbon Capture 
• Forestry & Credits

• Power & Utilities  
• Regulated & Non-Regulated

• Chemicals
• Traditional Chemicals
• Petrochemicals

• Mining & Metals 
• Coal
• Gold, silver, copper, lead, zinc and 
others
• Stone, sand, gravel and others)
• Trona/Soda Ash



Mayer Brown is a global services provider comprising associated legal practices that are separate entities, including Mayer Brown LLP (Illinois, USA), Mayer Brown International LLP (England), Mayer Brown (a Hong Kong
partnership) and Tauil & Chequer Advogados (a Brazilian law partnership) (collectively the “Mayer Brown Practices”) and non-legal service providers, which provide consultancy services (the “Mayer Brown Consultancies”).
The Mayer Brown Practices and Mayer Brown Consultancies are established in various jurisdictions and may be a legal person or a partnership. Details of the individual Mayer Brown Practices and Mayer Brown
Consultancies can be found in the Legal Notices section of our website. “Mayer Brown” and the Mayer Brown logo are the trademarks of Mayer Brown. © Mayer Brown. All rights reserved.
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