Carbon

Class VI Wells

Successful carbon removal can result in healthier
environments and improved public health. In some cases,
it relies on the development of safe and durable storage
infrastructure, including Class VI wells. These wells
permanently store carbon dioxide (CO:) in rocks deep
underground and must adhere to stringent regulatory
standards for human and environmental health.

The Environmental Protection Agency (EPA) oversees the Underground Injection
Control (UIC) program, which manages the permitting, siting, operation, and
monitoring of various injection wells, and ensures the safety of underground water
supplies. Class VI well regulations cover injection site evaluation, construction
specifications, operational constraints, well-testing parameters, monitoring
approaches and frequency, emergency response procedures, financial responsibility,
and site closure requirements.

Public education on and support for carbon storage infrastructure is essential for
scaling up many carbon removal technologies, such as direct air capture, which
removes CO: from ambient air to address legacy carbon emissions. However, for many
individuals and frontline communities, the type of storage infrastructure needed for
carbon removal resembles infrastructure historically associated with fossil fuel
extraction. Before projects can progress, communities living near proposed sites
should have any concerns about regulatory oversight, operational safety, the efficacy
of Class VI wells, and potential impacts on environmental and public health heard
and meaningfully addressed.
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Class.VI wells permdnently
store carbon‘dioxide in
rocks'deep underground.”

Brine
Saltwater that is found in deep
underground rock formations.

Capacity
The amount of CO-2 that a

geologic formation can hold.

Porosity
The measure of pore space (tiny
holes) in rocks.

Permeability
The ability of liquid to pass
through pore spaces.

Geologic barrier

A rock layer that acts as an
impermeable barrier above a
storage reservoir (also referred to
as caprock or confining zone).

Supercritical state

When CO: is at a temperature
over 31.1°C and a pressure over
72.9 standard atmosphere (atm),
and has properties between a gas
and liquid.

Meaningful community
engagement

Honestly disclosing project details,
including risks, and incorporating
the lived experiences and
concerns of community members
in a project's life cycle to
promote agency, empowerment,
and opportunity to co-create
community benefits; can include
assembling a compensated task
force, holding continuous and
accessible public meetings,

and more.



Phases of Class VI well permitting

Step 1: Site selection and injection plan

During the pre-permitting phase, the applicant should meet with the
permitting authority to discuss the project plan, engage with communities,
and evaluate geologically suitable areas that have sufficient capacity,
porosity, permeability, and a natural geologic barrier to secure the CO-
underground. The applicant must also develop an injection plan that
considers volume, rate, and duration of CO: injection over the lifetime

of the well.

Step 2: Permit filing

During the pre-construction phase, the project developer must prepare
and submit a permit application that includes details like underground
geologic data and modeling results. The regulatory agency will conduct a
completeness and technical review before issuing a draft permit (with a
minimum 30-day public comment period) and final permit to authorize
construction.

Step 3: Data collection and permit amendment

Once the permit is approved, the operator constructs the well and begins
pre-operational testing. The operator must collect data to compare it
with the initial permitting information, and submit an amendment if
there’s a significant difference in the data, operating conditions, or
modeling outcomes prior to beginning injection.

Step 4: CO: injection and operational monitoring

CO:2is compressed and pressurized to the supercritical state, then injected
and trapped underground in pore space or mineralizes to form carbonate
rock. EPA requires a monitoring plan that covers operations, well integrity,
movement of CO2, and groundwater.

Step 5: Post-injection site monitoring and site closure

The project developer can seal the well after injection, but must continue
monitoring the area until they can demonstrate that there are no longer
any risks to underground sources of drinking water (EPA has a default of
50 years that can be adjusted per project).

Community engagement

A community will have opportunities to provide comments in step
one during the pre-permitting discussions, in step two during

the minimum 30-day public comment period, in step three if there
is a permit amendment and an additional 30-day public comment
period, and can review operational monitoring data provided to
the public in step four.

State primacy

Primacy refers to the authority granted to states, territories, or Tribes
to take on the primary enforcement responsibilities associated with
issuing Class VI permits to project developers. Primacy applicants
must meet EPA’s minimum requirements for UIC programs. Primacy is
approved after EPA has conducted a comprehensive evaluation of the
state’s proposed regulations and other elements of the primacy
application to confirm stringency and effectiveness. Both EPA and the
applicant must facilitate public participation in the form of public
notices, comments, and hearings before an application is approved.

Storage of carbon dioxide
with Class VI wells

Paired with clear regulations that protect local
resources like underground sources of drinking water,
Class VI wells could offer a viable opportunity

for long-term carbon storage.

Direct air
capture facility

Underground source
of drinking water

CLASS VI PRIMACY TODAY

States with primacy:
Wyoming, North Dakota, and Louisiana

States that have applied for primacy:
Alabama, Alaska, Arizona, Colorado, Mississippi,
Oklahoma, Texas, Utah, and West Virginia

An additional 23 states and two Tribes stated
intent to pursue primacy.

*As of April 2024



Regulations

Class VI well regulations are designed to protect public health
and underground sources of drinking water. They cover injection
site evaluation, construction specifications, operational
constraints, well-testing parameters, monitoring approaches,
emergency response procedures, financial responsibility, and site
closure requirements. In addition to the Class VI regulations under
the UIC program, EPA requires reporting of CO: injection along
with approved monitoring, reporting, and verification procedures
under its Greenhouse Gas Reporting Program.

Emergency response plans

If there is any evidence of risks to underground sources of drinking
water, noncompliance with the permit, malfunction or loss of well
integrity, or the release of CO2, the operator must immediately
cease injection, take all necessary steps to identify and
characterize any release, notify the UIC Program Director within
24 hours, and implement an approved Emergency and Remedial
Response Plan developed in concert with the community. The EPA
requires operators to demonstrate financial responsibility

to ensure they have the resources to carry out these activities,
and not place the cost burden on the community.

Government engagement

Due to the extensive review process and highly technical nature
of the information associated with permits, EPA estimates that

it will take approximately two years to issue a Class VI permit.

This is contingent on the thoroughness of the application

and response timeframe for questions from the regulatory agency
(either EPA or a state with primacy). The timeline could be shorter
with high-quality applications and an increase in trained EPA staff
to review more projects without shortening public comment
timeframes. It is essential that the modeling, operation, and
monitoring of projects is done correctly and follows recommended

equity guidelines to protect the safety of neighboring communities.

As of October 2024, EPA has issued four Class VI well permits

in lllinois and Indiana. EPA has also issued draft permits for four
wells in California and three wells in Texas. There are 150 Class VI
well applications currently under review with EPA. Additionally,
there are more Class VI wells that have been permitted or are
under review in states with primacy including North Dakota,
Wyoming, and Louisiana. As of April 2024, there were at least
eleven Class VI wells operating in states with primacy and an
additional 69 permit applications.

Community considerations
and realities

Earthquakes: Pressure build-up resulting from CO: injection
could cause minor seismic events. These would be ten to
thousands of times weaker than the faintest levels which could
be felt at ground level.

Contamination of underground sources of drinking water:

CO:2 could migrate to underground sources of drinking water or
could displace brine that could travel into the water. The operator
needs to make sure the selected site has no wells, fractures,

or faults for CO: to travel through, ensure that the wells

are constructed properly, and monitor CO2> movement while

the project is in operation.

CO: leakage: CO: could leak from the wellhead during operation;
sites need to be selected based on their ability to keep CO-
trapped, and the operator must continually monitor for CO-
migration and leaks. The operator can only stop monitoring after
the regulatory agency is confident that there is no risk of leakage.

Enhanced oil recovery (EOR): From practical, financial, and
efficiency standpoints, there is not a strong case for extraction

of CO: from Class VI storage projects to be used for EOR. Although
no regulation prohibits extracting CO- from a geologic reservoir
at a later time to be used for EOR, procuring CO- from alternative
sources will likely be easier and cheaper than extracting it from

a Class VI storage project (which would involve separating the

extracted CO: from the water and purifying the CO- again).

The US Environmental
Protection Agency (EPA)
regulates Class VI wells
through its Underground
Injection Control program.
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