A New Dawn for Carbon
Capture in the U.S.

Both the International Energy Agency (IEA) and the U.N. Intergovernmental Panel on Climate
Change (IPCC) have identified carbon capture and sequestration (CCS) as an essential tool to
reduce greenhouse gas emissions. But some researchers and policymakers have expressed
skepticism that CCS will ever become a commercially viable solution, pointing to stalled projects
in the United States that critics have seized upon to label the technology a failure.

But a careful review of the current CCS project pipeline in the U.S. suggests that dynamic is
quickly changing. The urgency in finding climate solutions as well as two landmark laws, the
Infrastructure Investment and Jobs Act of 2021 (IIJA) and the Inflation Reduction Act of 2022
(IRA), have altered the cost curve for CCS and with it the type of projects in development,
providing a new wave of momentum.

Global Status of CCS

According to the Global CCS Institute’s latest annual report, there were 196 CCS projects in the pipeline worldwide as
of September 20221, including 61 new facilities®. The total capture capacity of these facilities is now nearly 244 million
metric tons of CO2 per year, roughly equivalent to the annual emissions of 65 coal-fired power plants.® That capture
capacity is also a 44 percent increase from 2021.*

According to the IEA, more than half of all CCS operating capacity globally is in the United States, and future capacity is
projected to more than quadruple by 2030.°
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Past Projects, Lingering Skepticism

Over the past 15 years, there have been several high-
profile CCS projects that did not materialize as expected.
For example, FutureGen 2.0 in Illinois” and the Kemper
County Energy Facility in Mississippi® were heavily touted
as a solution to reduce emissions from coal-fired power
plants, but neither ever came to fruition.

The Petra Nova CCS facility in Texas showed impressive
results during its initial phases, capturing more than

3.5 million metric tons of carbon dioxide, equivalent to
the annual emissions of nine natural gas power plants.’
Unfortunately, shifting market economics led the facility
to be shuttered in 2020, although the owners recently
announced it could be restarting.*

Critics have highlighted these examples to claim CCS
“cannot be the centerpiece of any serious climate plan,”
as one prominent environmental group recently stated.*
A slew of other headlines have questioned whether CCS
is a “false solution”*? or even “green washing.”*®
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Why CCS Today Is a Different Proposition

There are several reasons that the current pipeline for
CCS marks a new dawn.

Most carbon capture projects to date have been
associated with Enhanced Oil Recovery (EOR), where
the captured CO2 is injected into oil or natural gas
wells to spur more production. This has also been a
point of criticism** among CCS skeptics, who claim the
technology will simply “perpetuate oil extraction in
old oil fields,’*® rather than reducing greenhouse gas
emissions.®

But new incentives in the United States have spurred
increased interest in permanent sequestration. The IRA
increased the credit for EOR from $35 to $60 per ton of
CO2 captured under Section 45Q. However, permanent
sequestration now gets $85/ton, up from $50/ton.*

As described in more detail below, the $85/ton credit
for permanent sequestration shifts the cost curve
dramatically, making it economical to use CCS for many
more industrial applications without EOR.
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Additionally, while the projects often cited by critics

as illustrative failures were found in the power sector,
investment is increasingly targeting other industries,
including biofuels and manufacturing. Approximately
85 percent of the commercial CCS facilities in the
development pipeline in the United States are related
to hydrogen, cement, iron and steel, ethanol, bioenergy,
gas processing, direct air capture, and chemicals.*
According to the IEA, CO2 capture capacity for use in
hydrogen production alone is expected to grow nine-fold
globally by 2030. For other industrial uses (i.e., cement,
steel, chemicals) it is expected to grow four-fold over
that same period.*®

The cost to apply CCS to these sectors can be
considerably lower than capturing CO2 emissions from a
coal- or natural gas-fired power plant. According to data
compiled by the Clean Air Task Force, the total CCS cost
—including capture, transportation, and storage - for
ethanol or ammonia could be less than half of the cost
for a coal- or natural gas-fired power plant.?
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Another differentiator is policy momentum. The IIJA
and IRA have provided a huge catalyst for CCS and other
carbon removal technologies by increasing funding

for research, lowering capture thresholds to qualify

for financial incentives, expanding transferability, and
extending the start dates for tax credit availability.?

According to an analysis from researchers at Princeton
University, the IRA alone will drive nearly $3.5 trillion

in investments in new energy supply infrastructure,
including more than $20 billion in annual investment
in CCS and CO2 transport and storage and by 2030,
resulting in the capture of approximately 200 million
tons of CO2 per year. That’s the equivalent of taking
more than 43 million passenger vehicles off the road.**
More than half of those emissions reductions will come
from the industrial sector.

The Princeton team’s analysis projects that the IRA will
spur a 13-fold increase in carbon capture infrastructure
compared to the trajectory from policies that were
already in place.

Capture ($/ton) Transport & Storage ($/ton) Total CCS ($/ton)

Ethanol 12-30
Ammonia 15-21
Gas Processing 11-16
Cement 40-75
Refineries 43-68
Steel 55-64
Petrochemicals 57-60
Hydrogen 36-57
Gas Plant 54-63
Coal Plant 46-60

Source: Clean Air Task Force?
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That policy momentum has in turn led to increased
interest in CCS among the states. Injection wells for

CO2 are regulated by the U.S. Environmental Protection
Agency under the federal Underground Injection Control
(UIC) program and classified as Class VI wells. However,
the UIC program allows for state regulatory agencies to
assume “primacy” over well permitting and enforcement
if they can demonstrate that their regulatory regimes
meet or exceed federal standards.?

Currently, only North Dakota and Wyoming have secured
Class VI primacy,?” but other states including Arizona,
Colorado, Kansas, Louisiana, Montana, New Mexico,
Oklahoma, Texas, and West Virginia?® are exploring doing
so. Pennsylvania also recently announced that it wants
to tap funds available from 11JA to secure primacy.?
Experience has shown that states can approve permit
applications in a timelier fashion. For example, securing
a Class VI permit from the U.S. EPA takes an average of
three years, whereas it took North Dakota less than five
months to issue a permit.*

Senate Inflation Reduction Act
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The federal government has also recognized the
importance of state primacy. The IIJA included $75
million for Class VI permitting, $50 million of which was
earmarked to “support states’ efforts to attain Class

VI primacy.”® The U.S. Department of Energy is also
pushing for more states to obtain primacy,* although
there is growing bipartisan frustration that the EPA
lacks urgency in approving those state applications.*
There are also currently more than 70 Class VI permit
applications that are pending at the U.S. EPA.**

Conclusion

Influential new policies have provided significant
momentum for carbon capture technologies.
Nonetheless, the fact that many high-profile CCS projects
failed to materialize in the recent past has created deep-
rooted skepticism about the technology. Even with a
significant increase in policy support, critics continue to
view CCS as a long-shot at best and false solution

at worst.
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But the landscape has shifted. Projects that were not
previously viable can now be profitable thanks to the
incentives from IIJA and IRA. The project failures that
critics have cited were predominantly in the power

sector, but the current CCS trajectory is focused more
on industrial decarbonization - the so-called “hard to
abate” industries like cement, steel, and chemicals.
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Ultimately, companies investing in CCS will have to
walk the walk by deploying facilities that capture
large quantities of carbon dioxide that can remain in
operation. That has proven difficult in the recent past,
but given the current momentum, the outlook for CCS
appears much more optimistic and should be seen as
markedly different from the past.
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