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This document constitutes the comments of the Center for Climate and Energy Solutions (C2ES) on the
proposed repeal of greenhouse gas emissions standards for fossil-fuel-fired electric generating units published
in the Federal Register on June 17, 2025.

C2ES is an independent, nonprofit, nonpartisan organization working to secure a safe and stable climate by
accelerating the global transition to net-zero greenhouse gas emissions and a thriving, just, and resilient
economy. As such, the views expressed here are those of C2ES alone and do not necessarily reflect the views
of members of the C2ES Business Environmental Leadership Council (BELC). In addition, the comments
made in this document pertain to sources in the specific sector addressed by the Proposal and may not be

appropriate for other sectors.

Key points

e Increasing concentrations of atmospheric carbon dioxide and other greenhouse gases are increasing
the severity (and cost) of climate impacts that communities around the United States are already
experiencing.

e Based on its historical emissions as well as its dominant role in the global economy, the United States
has both an obligation and a strategic imperative to act conscientiously today by minimizing future
carbon pollution.

e In the absence of specific federal legislation or regulations, U.S. carbon emissions are not guaranteed
to decline significantly.

e Even though U.S. power sector emissions have fallen by nearly 41 percent since 2005, they are still
significant.

e The United States' leadership in energy technology, particularly in the realm of clean energy, is crucial
for maintaining its economic and technological edge. In the face of intense global competition, any
delay in adopting clean energy solutions will jeopardize this leadership position and allow other
nations to surpass the U.S. in these critical sectors.

e As affirmed by the Supreme Court in 2007, the 2009 Endangerment Finding, and the Inflation
Reduction Act of 2022, the EPA is authorized and obligated by law to regulate carbon dioxide as an
air pollutant under the Clean Air Act.

EPA’s proposal disregards the endangerment finding and decades of research, which affirm that increasing

atmospheric carbon dioxide concentrations contribute to harmful climate change and adverse health effects;



on this fundamental point, the science is unequivocal.! Since the Industrial Revolution (i.e., mid 19t century)
rising carbon dioxide levels have significantly increased global temperatures, leading to more frequent and
intense heatwaves, droughts, floods, wildfires, ecosystem disruption, sea level rise, and ocean acidification.
Additionally, heat-related morbidity and mortality from heatstroke and dehydration are on the rise, as well as
injuries and displacements from more numerous and severe floods, wildfires and storms. Last year there were
27 weather disasters in the United States with losses exceeding $1 billion each; the impact of these 17 severe
storms, 5 tropical cyclones, 2 winter storms, 1 flood, 1 drought, and 1 wildfire were intensified by climate
change.? These impacts are long lasting; once carbon dioxide is in the atmosphere it can take centuries to

break down and dissipate.

Importantly, we must act as quickly as possible to reduce emissions. Keeping atmospheric greenhouse gas

concentrations as low as possible will help to lessen future impacts and costs.>

As atmospheric concentrations of carbon dioxide increase, the impacts (and costs) of climate change
intensify. Furthermore, the risk of triggering climate tipping points (e.g., melting of ice sheets and permafrost,
dieback of vast forests, shifts in major ocean currents) increases, which can lead to large self-reinforcing

feedback loops with irreversible and catastrophic effects.

Electricity generation in the United States has been a significant contributor to greenhouse gas emissions. The
United States is the largest historical emitter by far, having emitted more than an estimated 430 billion metric
tons of carbon dioxide, or nearly 25 percent of the anthropogenic global total since the start of the Industrial
Revolution. Electric power generation accounts for a significant share of these emissions: since the Energy
Information Administration (EIA) began keeping such records in 1973, the power sector has emitted 95.7
billion metric tons of carbon dioxide — much of which remains in the atmosphere today and is a significant
contributor to climate impacts that we are currently experiencing. In fact, historical emissions from the U.S.

power sector alone exceed total emissions from every other country except China and Russia.*

As the world’s largest and richest economy, largest historical emitter, and still the second-largest emitter
globally, the United States has a responsibility to act. At a minimum, it should take all reasonable measures to
lessen future carbon pollution, as the existing EPA Carbon Pollution Standards (CPS) have done — although

they are incomplete since existing natural gas power plants remain largely unregulated.

In addition, the United States has a strategic imperative to address climate change. It is true that climate
change results from global emissions of carbon dioxide and other greenhouse gases, with the United States
only representing a fraction of the total. However, America’s dominant position in the world economy and in
international diplomacy means that from a practical perspective, U.S. leadership on climate change will be

crucial if other countries — particularly developing countries as well as emerging economies like China, India,

! Intergovernmental Panel on Climate Change, Climate Change Synthesis Report 2023, Summary for Policymakers (Geneva,

Switzerland: IPCC), https://www.ipcc.ch/report/ar6/svr/downloads/report/IPCC_AR6 SYR SPM.pdf.

2 National Centers for Environmental Information, “Billion Dollar Weather and Climate Disasters,” accessed on July 16,

2025, https://www.ncei.noaa.gov/access/billions.

3 Intergovernmental Panel on Climate Change, Climate Change Synthesis Report 2023.

4 Our Wortld in Data, “Cumulative CO2 Emissions,” accessed July 1, 2025,
s://ourworldindata.org/grapher/cumulative-co-emissions.
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and Brazil — are to take decisive action themselves. Furthermore, as a relatively clean producer of goods (i.e.,
low embedded product emissions), the United States is currently in a favorable trade position as countries
explore border carbon adjustments (BCAs). The industrial sector is the largest consumer of electricity. 1f
power sector carbon intensity remains at its current level or increases, especially when other developed
countries are decarbonizing, it makes our products less attractive and risks losing our competitive advantage

and market access in BCA implementing countries.

Arguably, the power sector is the easiest, least costly sector to reduce carbon pollution because there are
many pathways (i.e., cleaner technologies) available to mitigate unabated carbon intensive electric power
generation from around 2,000 remaining U.S. fossil fuel-fired power plants. For example, existing plants can
co-fire with lower emitting fuels. In the case of a coal plant, it can co-fire with natural gas, which is around
one-half as emitting as coal. A natural gas plant can co-fire with hydrogen, which emits no greenhouse gases
when combusted. Both coal and natural gas plants can be retrofitted with carbon capture and storage (CCS)
technology to dramatically lower emissions. Furthermore, retiring fossil fuel powered plants and replacing
them with nuclear, hydro, wind, solar, and geothermal power — all of which produce no carbon pollution

while generating electricity — is an available pathway to a non-emitting power sector.

In April 2024, EPA finalized standards for existing coal power plants and new natural gas plants. The
standards are designed to reduce 90 percent of carbon dioxide emissions from the most utilized (i.e., highest
capacity factors) unabated power plants. Coal plants that plan to remain operational after 2039 would likely
need to add CCS technology by the start of 2032 in order to achieve the standard. Coal plants retiring before
2039 would only need to co-fire with 40 percent natural gas (i.e., based on annual heat inputs) by 2030 to
comply, and coal plants retiring before 2032 would not be subject to the standard. Similarly, new natural gas
plants that plan to operate with a capacity factor greater than 40 percent could adopt CCS technology into
their design to achieve the 90 percent emission reductions by 2032. Alternatively, or in combination, new

natural gas plants could co-fire with hydrogen to achieve the CPS power plant emission standard.

Adequately demonstrated

As noted in our comments on the proposed CPS with regard to the use of CCS on existing coal- and natural
gas-fired power plants and new natural gas-fired plants, we concur with EPA’s assessment that this
technology has been adequately demonstrated for capturing and sequestering 90 percent of carbon dioxide
emissions from power generation. Similarly, with regard to the use of hydrogen in existing and new natural
gas plants, we concur with EPA’s assessment that co-firing or blending hydrogen with natural gas (i.e.,
methane) has been adequately demonstrated up to the level of running these plants exclusively on hydrogen.>
Last year, we noted some issues and challenges with CCS and hydrogen (see Appendix) and are concerned
that recent modifications to the IRA tax credits in the One Big Beautiful Bill Act could exacerbate those
challenges, particularly around the availability and deliverability of commercial quantities of hydrogen before
2032.

> “Hydrogen fueled gas turbines,” GE Gas Power, accessed July 2023, https://www.ge.com/gas-power/future-of-
energy/hvdrogen-fueled-gas-turbines.
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Significant emissions

Under Section 111(b)(1)(A) of the Clean Air Act, the EPA Administrator must establish performance
standards for a category of stationary sources of pollution (such as U.S. fossil-fired electric generating units)

“if in his judgment it causes, or contributes significantly to, air pollution.”

In its proposed power plant standard repeal, EPA proposes to determine that U.S. fossil-fired EGUs do not
contribute significantly to greenhouse gas emissions. The main rationale EPA offers for this judgment is that
U.S. power sector emissions made up 5.5 percent of total global greenhouse gas emissions in 2005 and in
2022 comprised 3 percent of total global greenhouse gas emissions. EPA suggests that this 3 percent
contribution “may not be a significant contribution to the GHG concentrations in the atmosphere.” EPA
provides no evidence for this argument, which seems to rest solely on the observation that 3 is smaller than
5.5 and much smaller than 100.

As EPA itself notes, Merriam-Webster defines “significant” as meaning “having or likely to have influence or
effect: important.” By any reasonable standard, emissions from U.S. fossil-fired EGUs are significant

according to this definition for several reasons.

First, the significance of a source category in terms of its “importance” only has meaning relative to other
sources and sectors. In 2024, the U.S. power sector emitted 1,428 million metric tons of carbon dioxide, the
second largest U.S. source by sector. This amount exceeds the combined economywide emissions of
Germany, France, and the United Kingdom. Indeed, if the U.S. power sector were its own country, it
would be the sixth largest emitter of carbon pollution in the world, after only China, the rest of the U.S,,

India, the European Union, and Russia.¢

Or consider other sectors; as a global pollutant, carbon dioxide is emitted by a vast number of sources and
sectors. For example, worldwide aluminum production contributes 1.9 percent of global greenhouse gas
emissions, international maritime shipping contributes 1.9 percent, and the aviation sector adds 1.6 percent of
global greenhouse gas emissions.” Each of these sectors is widely considered to be “significant,” and

concerted public efforts are underway to minimize their emissions.®

By EPA’s logic, however, if U.S. power sector emissions are not significant because they are 3 percent of the

global total, then the same would be true of emissions from aviation, shipping, or aluminum, and many other

¢ Johannes Friedrich, Mengpin Ge, Andrew Pickens and Leandro Vigna, “This Interactive Chart Shows Changes in the
World's Top 10 Emitters,” World Resources Institute, March 2, 2023, https://www.wri.org/insights/interactive-chart-
shows-changes-worlds-top-10-emitters.

7'The International Aluminum Institute, “Aluminum industry reports decline in greenhouse gas emissions,” accessed July
1, 2025, https://international-aluminium.org/aluminium-industry-reports-decline-in-greenhouse-gas-emissions; “Fourth
Greenhouse Gas Study 2020,” International Maritime Organization IMO), accessed August 6, 2025,
https://www.imo.org/en/ourwork/environment/pages/fourth-imo-greenhouse-gas-study-2020.aspx; and “Aviation,”
International Energy Agency, accessed July 1, 2025, https://www.ica.org/energy-system/transport/aviation.

8 See Ewan Thomson, “3 technologies helping the aluminium industry decarbonize,” Wotld Economic Forum, January
2, 2024, https://www.weforum.org/stories /2024 /01 /aluminium-green-transition-technologies-decarbonization; Vibhu
Mishra, “Countries reach historic deal to cut shipping emissions,” United Nations, April 11, 2025,
https://news.un.org/en/story/2025/04/1162176; and “Our Commitment to Fly Net Zero by 2050,” International Air
Transport Association (IATA), accessed August 6, 2025, https://www.iata.org/en/programs/sustainability/flynetzero.
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sectors that account for comparable shares of emissions. Similatly, the entire emissions of Germany, France,
the UK — indeed, every other country in the world save the four mentioned above — would be deemed
insignificant. The absurd result would be to effectively conclude that virtually no sector or country is

“significant” — and therefore to leave the entire problem unaddressed.

Second, abundant scientific and economic analysis enables us to quantify the magnitude of the “influence or
effect” of U.S. power sector emissions. The social cost of carbon (SCC) is an estimate of the present value of
economic damages that result from emitting one additional ton of carbon dioxide into the atmosphere; it
places the impacts of climate change into a relatable economic context. Recent estimates put the central value
of the SCC at $190/ton of carbon dioxide.? At that value, the annual economic cost of U.S. power sector
emissions is more than $271 billion dollars. For context, the Office of Information and Regulatory Affairs
(OIRA) defines an “economically significant” regulatory action as one that has an annual economic effect of
$200 million or more — three orders of magnitude less than the economic cost of carbon emissions from the
power sector. Indeed, even at a social cost of carbon of $1 per ton — the low-end estimate applied by the EPA
in 2018 during President Trump’s first term — the cost of power sector emissions would be over $1.4 billion

annually, or more than seven times the OIRA standard for significance.!?

Alternatively, we can use the SCC to estimate the economic damages from the repeal itself. EPA’s own
Regulatory Impact Analysis for this proposal estimates that repealing the CPS would increase annual
emissions by 123 million tons in 2035. Applying an SCC of $190/ton yields annual damages of $23.4 billion
dollars in 2035 as a result of this proposed action.

Notably, EPA dismisses this peer-reviewed body of work on the SCC and has not included it in its Regulatory
Impact Analysis, in a break from its practice over the past 15 years.

Third, even though power sector emissions have been declining, they are not guaranteed to decline further
without regulations or specific federal guidelines. As a result, it is not appropriate to rely on future declines in

making a judgment of significance.

Power sector emissions have fallen over the past two decades because of significant coal plant retirements,
which have been replaced by natural gas-fired generation and renewable electricity (i.e., wind and solar).
Economics have largely driven the shift from coal to natural gas, though EPA regulation of mercury and air
toxics (i.e., MATS rule) drove early coal plant retirements. A combination of available federal tax credits (i.e.,
production tax credits, and investment tax credits), state clean electricity targets, and many large corporate
customers’ commitment to decarbonize their operations have driven demand and deployment of wind and

solar farms.

9 Resources for the Future, “Social Cost of Carbon 101,” March 13, 2025,
https://www.rff.org/publications/explainers/social-cost-carbon-101.

10 U.S. Environmental Protection Agency, Regulatory Impact Analysis for the Proposed Emission Guidelines for Greenhouse Gas
Ewmissions from Excisting Electric Utility Generating Units; Revisions to Emission Guideline Implementing Regulations; Revisions to New
Source Review Prograns; (Washington, DC: U.S. Environmental Protection Agency, 2018),
https://www.epa.gov/sites/default/files /2018-08 /documents /utilities ria proposed ace 2018-08.pdf.
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Major reductions in power sector emissions from switching coal to natural gas (and renewables) is something
that can only happen once. As relatively inexpensive forms of electricity, remaining coal plants and a large
fleet of relatively new natural gas power plants are generally economic (i.e., cost effective) and unlikely to be

shuttered unless regulations are promulgated for accelerating power sector decarbonization.

Meanwhile, recent trends are driving a greater need for electricity. For the first time in decades, electricity
demand is expanding, spurred by new Al-enabled data centers, a renaissance in domestic manufacturing
across multiple sectors, and a shift to electrification from fossil fuels (e.g., EVs and electric heat pumps for
homes and businesses). Electricity consumption is expected to increase 15 to as much as 25 percent by the

end of this decade and perhaps by 50 to 80 percent by mid-century.

Demand is particularly high for dispatchable electricity like nuclear, natural gas, and coal. Coal plants once
scheduled to retire are now slated to remain open for longer to power this new anticipated demand.'! The
U.S. still has more than 170 GW of coal-fired capacity. Of the 200 remaining U.S. coal plants, there are more
than a dozen that each emit more than 10 million metric tons of carbon dioxide annually (along with other
harmful air pollutants and potentially water contaminating particles from solid coal combustion residuals).
Some utility owners have no firm plans to shutter these highest emitting plants. In the absence of standards
and regulations, there is no explicit motivation for the timely and orderly retirement of this class of

power plants.

Due to the constant specter of federal regulations, existing state regulations and utilities’ desire to become
cleaner generators means that a new coal plant has not come online in more than a dozen years. And, there
are no plans for new unabated coal plants on the drawing board (without carbon capture and modern
pollutions controls). However, four gigawatts (GW) of new unabated (i.e., from a carbon dioxide emission
perspective) natural gas combined cycle plants are currently under construction with an additional 14 GW
planned by 2028.12 Without regulations or specific new federal guidelines, power sector emissions are
likely to remain stuck near present levels or potentially increase in light of utility plans and the

recent demand trends.

Conclusion

By repealing power plant standards that would mitigate carbon dioxide emissions, EPA is unlawfully evading
its statutory mandate under the Clean Air Act to protect public health and welfare. In Massachusetts v. EPA
(2007), the Supreme Court affirmed that the EPA has the authority and obligation (pending an endangerment
finding) to regulate carbon dioxide as an air pollutant under the Clean Air Act. Congress reaffirmed this
authority and obligation by amending the Clean Air Act to explicitly define greenhouse gases as air pollutants
in the Inflation Reduction Act of 2022 (IRA).

By its own analysis, EPA has determined that repealing power plant carbon pollution standards would

increase U.S. carbon dioxide emissions by 123 million metric tons a year by 2035. Rising power sector

11 Darrell Proctor, “U.S. Coal Plants Get Reprieve as Market and Policies Change,” Power Magazine, February 6, 2025,
https://www.powermag.com/u-s-coal-plants-get-reprieve-as-market-and-policies-change.

12U.S. Energy Information Administration, “Electric generators plan more natural gas-fired capacity after few additions
in 2024,” Today in Energy, June 11, 2025, https://www.eia.gov/todavinenergy/detail. phprid=65464.
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emissions in the coming decades will only serve to exacerbate harmful climate change, costing billions of
additional dollars in future disasters and impacting the health and well-being of millions of Americans.
Additionally, failing to regulate greenhouse gas emissions from the power sector risks undermining U.S.
economic competitiveness and access to export markets, as an increasing number of countries adopt BCAs

designed to penalize imports from jurisdictions lacking comparable carbon regulations.

To ensure a sustainable and reliable energy future, it is important to establish a long-term, predictable strategy
for investors to build power plants. The energy sector is a cornerstone of modern economies, and the
development of power plants is a critical component of this sector. However, the construction and operation
of power plants require significant capital investment, and investors need assurance that their investments will
yield returns over an extended period. A long-term, predictable strategy provides the necessary stability and

confidence for investors to commit their resources to the development of power plants.

We respectfully encourage the Administration to establish balanced and suitable regulations that facilitate
change, while also ensuring stability and fairness for industries that depend on consistent regulatory

frameworks. We strongly recommend against the repeal of the CPS.

Appendix

EPA’s Carbon Pollution Standards (CPS), based on the latest climate science, suggest that the net benefits
from this proposed rule—in the form of longer lives, improved health outcomes, and a stronger economy—
will range from $64 to $85 billion.!3 EPA is also rightly proposing to allow states flexibility in implementing
the standards, including the use of approaches like trading and averaging, which can allow states to achieve

the same emissions cuts even more cost-effectively.

Submitted originally in 2024, the next sections are C2ZES comments on the two proposed Best Systems of
Emission Reduction, i.e., hydrogen and CCS; then, C2ES provides specific comments on coal and natural gas
electric generating units (EGUSs); finally, C2ES comments on rule compliance by the states.

Hydrogen
With regard to the use of hydrogen in existing and new natural gas plants, we concur with EPA’s assessment
that co-firing or blending hydrogen with natural gas (i.e., methane) has been adequately demonstrated up to

the level of running these plants exclusively on hydrogen.!4

Plant operators and the primary manufacturers of natural gas power plants have demonstrated co-firing
hydrogen and natural gas for more than a decade.!> Most natural gas plants that have been deployed over the
past two decades are already capable of operating with nominal levels of hydrogen blending, e.g., five to

13 U.S. Environmental Protection Agency Office of Air Quality Planning and Standards, Regulatory Impact Analysis for the
Proposed New Source Performance Standards for Greenbouse Gas Emissions from New, Modified, and Reconstructed Fossil Fuel-Fired
Electric Generating Units; Emission Guidelines for Greenhouse Gas Emissions from Existing Fossil Fuel-Fired Electric Generating Unitsy
and Repeal of the Affordable Clean Energy Rule, EPA-452/R-23-006 (Washington, DC: U.S. Environmental Protection
Agency, 2023), https://www.epa.gov/svstem/files/documents/2023-05 /utilities ria proposal 2023-05.pdf.

14 “Hydrogen fueled gas turbines,” GE Gas Power.

15 Kevin Clark, “OEMs weigh in on hydrogen, decarbonization and the gas turbine,” Power Engineering, March 15,
2023, https://www.power-eng.com/gas/gas-turbines/oems-weigh-in-on-hydrogen-decarbonization-and-the-gas-turbine.
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nearly 40 percent; with modest efforts, most plants could be capable of operating on a 30 percent hydrogen
blend (by volume).!¢ However, modifying existing natural gas plants to operate with much higher levels of
hydrogen blending will require additional time and investments. In most instances, retrofits will require taking
plants offline for a few months. Plant modifications can be scheduled during periods of lower electricity
demand (e.g., typically the spring and autumn) to avoid supply shortfalls or reliability issues. Additionally,
since hydrogen behaves differently than natural gas, modified plants will need to undergo suitable safety
testing during their out-of-service period. We believe that plant modifications and safety testing can be

reasonably achieved in the timeframes in the Proposal.

Prior to the announcement of the Proposal, new generating units using natural-gas-to-hydrogen technology
had already been announced. For example, the Intermountain Power Project near Delta, Utah, is expected to
commence commercial operation in July 2025 running on 30 percent hydrogen and transitioning to 100
percent by 2045;17 the Long Ridge Energy Terminal in Hannibal, Ohio, has been testing low-level hydrogen
blends and plans to transition to 100 hydrogen;!8 and the Orange County Advanced Power Station will enter
service in Southeast Texas in 2026 as a hydrogen-capable facility.!?

Co-firing hydrogen and natural gas can significantly reduce carbon dioxide emissions. Figure 1 shows how
carbon dioxide emission reductions from combustion increase with higher volumes of hydrogen blending.?’
For example, hydrogen blending at the 30 percent level (i.e., 30 percent hydrogen and 70 percent natural gas
by volume) results in a 10 percent reduction in carbon dioxide emissions, and hydrogen blending above the

95 percent level results in a 90 percent or greater reduction in carbon dioxide emissions.

Figure 1: Relationship between combustion-related CO2 emissions and hydrogen/methane
fuel blends (volume %)

16 Kevin Clark, “Constellation completes hydrogen blending test at Alabama gas-fired plant,” Power Engineering, May
24,2023, https://www.power-eng.com/news/constellation-completes-hydrogen-blending-test-at-alabama-gas-fired-
plant.

17" About IPP Renewed,” Intermountain Power Agency, accessed June 2023, https://www.ipautah.com/ipp-renewed.
18 Sonia Patel, “First Hydrogen Burn at Long Ridge HA-Class Gas Turbine Marks Triumph for GE,” Power Engineering,
April 22, 2022, https://www.powermag.com/first-hvdrogen-burn-at-long-ridge-ha-class-gas-turbine-marks-triumph-for-

ge.

19 “Planning for the future,” Entergy, accessed June 2023, https://www.entergy.com/entergypowerstexas/ future.

20 General Electric Company, Hydrogen for Power Generation (Boston, MA: General Electric Company, 2022),
https://www.ge.com/content/dam/gepower-new/global/en US/downloads/gas-new-site/future-of-energy/hydrogen-
for-power-gen-gea34805.pdf.
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Emissions reductions cited here are for combustion only and do not include upstream emissions.

Source: General Electric Company, Hydrogen for Power Generation (2022).

While we believe that plant modifications and safety testing can be reasonably achieved in the timeframes in
the Proposal, we do have areas of concern, particularly with regard to the availability and deliverability of

clean hydrogen.

There are several pathways to produce hydrogen. Currently, the primary and cheapest production pathway is
steam methane reforming (SMR), which uses high temperatures to produce hydrogen from natural gas; the
process also generates a lot of carbon dioxide. For each kilogram of hydrogen produced by SMR, around nine
kg of carbon dioxide are created—even without considering fugitive and other emissions created upstream in
the natural gas value chain.?! Utilizing hydrogen produced in this manner would not deliver the necessary

power sector greenhouse gas emission reductions.

Much cleaner hydrogen production pathways are necessary in order to achieve emission reductions. Still,
there is another pressing concern—sufficient volumes of cleaner hydrogen would need to be available to the
power sector (and other end users) by 2032 so that hydrogen blending is a feasible option to achieve the
standard in the Proposal. Additional cleaner hydrogen production techniques include SMR with CCS, which
can reduce emissions from unabated SMR by 95 percent, and electrolysis of water using zero-emission

sources like wind, solar, hydro, and nuclear, which can generate hydrogen with very low carbon intensities.

2l International Energy Agency, The Future of Hydrogen (Patis, France: International Energy Agency, 2019),
https://www.iea.org/reports/the-future-of-hydrogen.
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To ensure that much cleaner hydrogen is produced, we agree with the Proposal’s recommendation that a
“low-GHG hydrogen” or a clean hydrogen standard be used for this proposed best system of emission
reduction (BSER). The Proposal suggests that only hydrogen produced with a carbon intensity lower than
0.45 kg of carbon dioxide per kilogram of hydrogen produced could qualify as low-GHG hydrogen for the
purposes of this rule. Currently, only hydrogen produced through electrolysis, which uses clean electricity
(e.g., solar, wind, nuclear and hydro power) to split water into hydrogen and oxygen, achieves 0.45 kg of
carbon dioxide per kilogram of hydrogen.?2 However, we believe that this standard is far too limiting with
respect to the timeframes laid out in the Proposal and is unlikely to spur the necessary hydrogen volumes and
the delivery system (i.e., infrastructure). We acknowledge that with an extended timeline, perhaps three to five
years, the proposed stricter standard could potentially deliver the necessary hydrogen volumes.

Today, nearly all U.S. hydrogen production is from SMR. However, provisions in the IRA—namely a
hydrogen production tax credit (PTC), which provides up to a $3/kg credit—are designed to spur growth of
cleaner production pathways by significantly lowering costs. IRS guidance on the PTC is expected in the
coming weeks. Rules that the IRS sets will impact how quickly a clean hydrogen industry develops, if at all.
Too many restrictions in the guidance for the hydrogen PTC could forestall a growing industry and prevent a
key decarbonization tool from realizing its full potential. For example, some stakeholders are advocating for
additionality—a concept that would require hydrogen production facilities to rely on newly built (i.e.,
additional) clean electricity generation in order to be eligible to receive the PTC. Additionality, and other
proposed burdens on a nascent hydrogen industry, could pose a genuine risk to the industry’s overall
development, as it would exclude existing nuclear plants (i.e., one of the best ways to produce large volumes
of electrolytic hydrogen) from receiving the PT'C.23 We recommend that EPA work closely with Treasury on
45V guidance to ensure a robust clean hydrogen ecosystem that meets the timelines and needs of the

Proposal emerges.

We are concerned that setting a stringent 0.45 kg carbon intensity from the start will not deliver the necessary
hydrogen volumes to meet the power plant standard, i.e., 30 percent blending by 2032—especially given the
need to produce clean hydrogen for other important use cases (e.g., steel, fertilizer, chemicals, and long-
distance heavy-duty transportation). We believe that a less strict carbon intensity for low-GHG hydrogen
would be far more likely to deliver the hydrogen volumes necessary for power plant co-firing under the
proposed rule, while still delivering significant emission reductions.?* Notably, a less stringent carbon intensity
would increase the number of available pathways to produce clean hydrogen, including SMR with carbon
capture (i.e., so called “blue” hydrogen) as well as methane pyrolysis, which directly splits natural gas (i.e.,
breaks the hydrogen-carbon chemical bonds) under high temperature to create hydrogen and solid carbon.

Direct (at the facility) blue hydrogen production emissions range from 0.45 to 0.9 kg carbon dioxide
equivalent per kg of hydrogen produced for 95 to 90 percent capture rates, respectively; efficiently producing

22 We assume that this carbon intensity is determined on a lifecycle basis.

2 Doug Vine, “The stakes for hydrogen just got higher,” Climate Compass (blog), Center for Climate and Energy
Solutions, May 26, 2023, https://www.c2es.org/2023/05/the-stakes-for-hydrogen-just-got-higher.

24 For example, direct emissions from producing hydrogen using other clean pathways, e.g., SMR with CCS or methane
pyrolysis, would not materially change EPA’s emissions calculations. However, indirect or lifecycle emissions from the
natural gas value chain would diminish EPA’s emissions calculations by the level of upstream emissions. The more
cleanly the natural gas is produced, the greater the overall emission reductions.
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hydrogen with methane pyrolysis would create no carbon dioxide at the point of production. However,
upstream emissions from natural gas production can add an additional 1.9 to 5.2 kg carbon dioxide equivalent

(global average is 2.7 kg carbon dioxide equivalent/kg hydrogen) to the lifecycle emissions.2>

Therefore, raising the carbon intensity limit for low-GHG hydrogen to a range of three to four kg carbon
dioxide per kg of hydrogen produced on a lifecycle basis, which is consistent with the maximum emission rate
allowed in order to earn the minimum hydrogen PTC in the IRA, would help to ensure that production
volumes are sufficiently high to meet a wide range of potential hydrogen demand across the economy, while
spurring the necessary infrastructure to store and transport hydrogen via pipeline and other means. Note that
C2ES supports strong federal and state efforts to mitigate methane emissions at all points along the natural
gas value chain (e.g., production, processing, transmission, and storage operations). Furthermore, we support
lowering the carbon intensity for hydrogen over time to encourage the use of lower emission natural gas (i.e.,
on a full lifecycle basis), as long as necessary hydrogen production volumes are able to be met. We propose
that EPA conduct a periodic review to evaluate progress on producing the lowest GHG hydrogen possible
that meets market demand and reserve the ability to ratchet down the hydrogen carbon intensity limit as very
low GHG hydrogen production volumes increase, as it has done with other regulations under similar

circumstances.

There is an additional challenge to consider with this proposed BSER as well, particularly as it relates to the
deliverability of hydrogen to existing natural gas plants.

Even with improved flexibility with respect to hydrogen production pathways, there are still concerns as to
whether sufficient infrastructure (i.e., pipelines and storage) could be put in place in the next eight years to
meet the needs of all existing and new natural gas fired power plants that operate more than 50 percent of the
time and are planning to continue operating with the new standards. To summarize, an existing gas turbine
EGU could relatively easily make the necessary modifications at the plant to be capable of co-firing 30
percent hydrogen prior to 2032, and sufficient volumes of low-GHG hydrogen could be produced in
aggregate across the country (assuming a higher three to four kg carbon dioxide carbon intensity); but it is
unlikely that a system to safely store and transport hydrogen to where it would be used could be fully

completed in such a short period.

There are more than 3 million miles of interstate and local distribution natural gas pipelines in the United
States. This network was built out over many decades. Building a dedicated (100 percent hydrogen) network
in the next eight years, before compliance of the rule statts to be required in 2032 (i.e., 680 Ibs CO2/MWh-
gross), ot even the next 14 years, before the statt of the stricter performance standard (90 Ibs CO2/MWh-
gross) in 2038, would pose significant challenges. Some experts believe that a hydrogen blend of up to 20
percent hydrogen and 80 percent natural gas could be transmitted in existing natural gas pipeline networks

testing is underway to explore this opportunity), but many pipelines are already fully subscribed and there are
g Y P PP ty Y PIp y tully

25 International Energy Agency, Global Hydrogen Review 2021 (Paris, France: International Energy Agency, 2021),
https://iea.blob.core.windows.net/assets /5bd46d7b-906a-4429-abda-e9c507a62341/GlobalHydrogenReview2021.pdf.
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risks (e.g., embrittlement) with transferring higher blends.?¢ It is unclear how willing pipeline owners and
operators might be to allow higher blending levels. While it is a possibility that existing natural gas pipelines
could be modified with a liner or coating to accommodate higher level hydrogen blends, much in the way of
demonstration and testing would be required to certify safe and reliable solutions. Notably, a future hydrogen
pipeline network does not need to replicate or be as extensive as the existing natural gas system, particularly
in its earlier years; initially, it should be optimized (i.e., laid out) to support entities that can be dependable
early adopters (e.g., power sector EGUSs), current consumers of highly carbon intensive hydrogen, and end
users in hard-to-abate sectors (e.g., industrial applications like steel and high temperature process heat, long-
distance heavy-duty trucking, and maritime applications like ports and shipping fuels). Another mitigating
factor is that not all affected power plants will need to blend hydrogen; they will have other options under the
Proposal, including adopting CCS (discussed below).

Significant demonstration and testing need to occur to provide greater certainty on how the hydrogen system
of the future will operate safely and reliably. It is important to note that hydrogen itself is an indirect
greenhouse gas that, if permitted to leak in large quantities (i.e., if production and infrastructure do not

account for this), could undermine the purpose of the Proposal and exacerbate global warming.?’

The IIJA provided $7 billion dollars to kickstart regional hydrogen hub development. As many as 10 hubs are
expected to receive funding. The amount of private capital that can be leveraged from the government
funding will ultimately determine the size, scope, and impact of each hub. The expectation according to the
Department of Energy funding opportunity announcement is that these—nearly from scratch—hubs will
develop over 8 to 12 years, overlapping with the compliance date of the proposed rule.28 However, the
amount of hydrogen produced by the hubs and available to power generation, as well as the extent to which

the necessary hydrogen infrastructure can be built, to serve the power sector in particular, remains uncertain.

Other factors that will exacerbate this challenge include higher interest rates and higher commodity costs (i.e.,
inflation), which means that less infrastructure will be built than in the absence of these factors. An additional
hurdle is permitting, particularly for pipelines, storage, and compressor stations. Efforts are underway in
Congress and at government agencies to accelerate the pace of permitting reform, but the outcome of those

reforms remains uncertain.

In sum, there are a number of challenges associated with the timely development of clean hydrogen by 2032:
overly prescriptive IRS guidance on the IRA’s hydrogen PTC, uncertainty around the timeliness of sufficient
production volumes of low-GHG hydrogen to meet power sector and all other demand, and how quickly
infrastructure can be put in place to safely store and transport hydrogen in the face of economic and

permitting challenges. For these myriad reasons, it is uncertain whether hydrogen supply and the necessary

26 Sunita Satyapal et al., Pathway to Commercial Liftoff: Clean Hydrogen (Washington, DC: U.S. Department of Energy, 2023),
https://liftoff.energy.gov/wp-content/uploads /2023 /05/20230523-Pathways-to-Commercial-Liftoff-Clean-
Hydrogen.pdf.
27 Jlissa B. Ocko and Steven P. Hamburg, “Climate consequences of hydrogen emissions,” Azmospheric Chemistry and
Physies 22, no. 14 (2022) 9349-9368, 2022, https://doi.org/10.5194/acp-22-9349-2022.
28 “Funding Notice: Regional Clean Hydrogen Hubs,” Office of Clean Energy Demonstrations, accessed June 2023,

s:/ /www.energy.gov/oced/funding-notice-regional-clean-hydrogen-hubs.
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infrastructure will be in place to meet demand by 2032.2° However, hydrogen remains an important option
for decarbonizing natural gas-fired power plants and may be a critical alternative in regions of the country
that lack suitable geology for carbon capture. Should EPA pursue hydrogen as a BSER, which we believe it
could, we recommend that EPA perform regularly scheduled (e.g., yearly) and publicly transparent
assessments leading up to 2032, designed in good faith with EGU owners to ascertain hydrogen’s readiness
(e.g., looking at factors like infrastructure buildout and clean production volumes). EPA should also provide
the clearest and longest-term signal possible of any potential delays in the implementation years as an
additional safety valve. We note that EPA retains the ability to amend or revise hydrogen blending
requirements for new and existing natural gas EGUs with future notice and comment rulemaking based on

these assessments.

Carbon Capture

With regard to the use of carbon capture utilization and storage (CCS) on existing coal- and natural gas-fired
power plants and new natural gas-fired plants, we concur with EPA’s assessment that this technology has
been adequately demonstrated for capturing and sequestering 90 percent of carbon dioxide emissions from

power generation.

Unit 3 at SaskPower’s Boundary Dam coal-fired power plant in Estevan, Saskatchewan, which entered service
in 2014 has demonstrated 90 percent carbon dioxide capture rates while operating at high capacity factors.30
Additionally, the Petra Nova coal-fired power plant in Texas has achieved a greater than 90 percent capture
rate.3! However, as first movers, these plants did have difficulty consistently maintaining high capture rates

for weeks at a time.32

While post-combustion CCS technology is advanced, challenges remain to improve the reliability of high
capture rates at power plants. Additionally, to date, no existing natural gas power plant has been retrofitted
with CCS technology. With lower carbon dioxide content relative to coal-fired plants in the flue gas (i.e.,
exhaust gases produced at power plants), CCS from natural gas plants will require larger, more energy-

intensive systems.3

While challenges exist for post-combustion CCS, we do not think they are insurmountable in the timeframes
recommended in the Proposal. Other technologies, namely oxy-combustion, that would be compatible with

new natural gas plants are very promising.

29 Sunita Satyapal et al., Pathway to Commercial Liftoff: Clean Hydrogen.

30 Stavroula Giannaris et al., “SaskPower’s Boundary Dam Unit 3 Carbon Capture Facility - The Journey to Achieving
Reliability” (paper presented at the Proceedings of the 15th Greenhouse Gas Control Technologies Conference, Abu
Dhabi, UAE, March 15-18, 2021), https://papers.ssrn.com/sol3 /papers.cfmPabstract id=3820191.

31 “Petra Nova - W.A. Parish Project,” U.S. Department of Energy, accessed August 6, 2025,
https://www.energy.gov/fecm/petra-nova-wa-parish-project.

32 Outages are sometimes unrelated to capture equipment (e.g., planned outages, plant shutdown, unique
problems/equipment for a specific facility).

33 U.S. Department of Energy, Carbon Capture Oppomtmlze; Sfor Namm/ Gas Fired Power Systems (W a%hlngton DC: US.
Department of Energy, 2017), https:

power-systems.
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Oxy-combustion systems burn natural gas in pure oxygen versus air, which is mostly nitrogen. This results in
a flue gas that is mostly carbon dioxide and water, which greatly simplifies the capture process. NET Power
has demonstrated oxy-combustion with their proprietary technology at their 50 MW test facility in La Porte,
TX (which was successfully synchronized with the grid in 2021), and expects to deliver a full-scale (i.e., 300
MW) plant that captures all of its carbon dioxide emissions by 2026.34

Enhanced credits in the IRA for CCS (i.e., 45Q in the Internal Revenue Service code) that are available for
projects that commence construction prior to 2033 can help offset the cost of deploying and operating CCS

systems.

Still, and not unlike the issues discussed previously for hydrogen, there are infrastructure challenges related to
deploying CCS. Not every fossil fuel-fired plant is located in close proximity to suitable geological storage.3
Therefore, carbon dioxide pipeline networks need to be proposed and approved that connect sources and
approved storage sites. Larger trunk lines need to be strategically laid, allowing for easy connection (via feeder
lines) to power plants and industrial facilities that are considering deploying CCS and, in the case of industrial

facilities, may use carbon dioxide as a feedstock for producing low-carbon fuels, among other things.

C2ES believes and statistics show that pipelines are the safest, most efficient and economic form of
transportation for carbon dioxide and other products (e.g., natural gas, oil, hydrogen).3¢ However, pipeline
projects can take many years to permit and construct—in many cases, more than five years to become

operational.

While there are more than 5,000 miles of carbon dioxide pipelines in operation across the country, they do
not comptise a network.’” But they do demonstrate that carbon dioxide pipelines are technologically mature,
and that we do know how to site, build, and operate them safely.? Studies suggest that the quantity of carbon
dioxide pipeline miles will need to increase more than tenfold over the next 25 years to be consistent with

net-zero economywide emissions by 2050.3

34 Sonal Patel, “NET Power’s First Allam Cycle 300-MW Gas-Fired Project Will Be Built in Texas,” Power Mag,
November 10, 2022, https://www.powermag.com/net-powers-first-allam-cycle-300-mw-gas-fired-project-will-be-built-

in-texas.

35 Note that the United States has vast capacity both onshore and offshore for stable long-term carbon dioxide storage.

36 Pipeline and Hazardous Materials Safety Administration, “PHMSA Announces New Safety Measures to Protect

Americans From Carbon Dioxide Pipeline Failures After Satartia, MS Leak,” news release no. PHMSA 05-22, May 20,

2022, https://www.phmsa.dot.gov/news/phmsa-announces-new-safety-measures-protect-americans-carbon-dioxide-

pipeline-failures.

37 Many of these lines connect a source of carbon dioxide (e.g., natural underground deposit, industrial facility or power

plant) to a point of geological storage (e.g., saline formation or used for enhanced oil recovery).

38 Pipeline and Hazardous Materials Safety Administration, “PHMSA Announces New Safety Measures to Protect

Americans From Carbon Dioxide Pipeline Failures After Satartia, MS Leak.”

3 Eric Larson et al., Net-Zero America: Potential Pathways, Infrastructure, and Impacts (Princeton, NJ: Princeton

University, 2021),

https://netzeroamerica.princeton.edu/img/Princeton%20NZAY%20FINALY20REPORTY%20SUMMARY %20(290ct2
021).pdf; Rory Jacobson et al., Pathway to Commercial Liftoff: Carbon Maﬂagemeﬂt (Washington, DC: U.S. Department of

Energy, 2023), https://liftoff.energy.gov/wp-content/uploads /2023 /04/20230424-Liftoff-Carbon-Management-

Center for Climate and Energy Solutions 14



Another challenge is approving sites for permanent sequestration. For each project, so-called Class VI wells
for deep geological storage in saline formations require approval by federal and state authorities as the
destination for the captured carbon, which is a time-consuming endeavor. Some have argued that the
permitting process can be accelerated if the EPA grants primacy to more states. To-date, EPA has only
approved a handful of Class VI wells, and only North Dakota and Wyoming have primacy over Class VI

wells; Louisiana is expected to be granted primacy later this year.

We recommend that EPA devote more resources (i.e., hiring additional staff, conducting more training),
some of which were allocated to the agency in the IRA, to reviewing Class VI permits and standardizing the
internal technical processes as it receives more applications. Similarly, EPA should review state primacy

applications in a timely manner and assist states in establishing their review processes.

While the technology for deploying CCS at individual EGUs is mature, there are notable challenges to
overcome for this technology to be effectively deployed before 2030. Many things have to go right with
regard to overcoming permitting challenges for both carbon dioxide pipelines and permanent geological
storage. Suffice it to say, the timelines are tight for coal plants (long-term units) that are required to install
CCS by 2030, particulatly for units that are not located in close proximity to suitable geological storage.
Ultimately though, we believe that CCS is a more mature technology than hydrogen.

Coal plants
C2ES commends the approach taken in the Proposal that places the toughest requirements on EGUs that
operate the most often, which covers the greatest quantity of emissions.

Under the Proposal, by 2040, coal plants will have either retired or been retrofitted with CCS with a 90
percent capture rate. We believe that that the Proposal could be improved by bringing this date forward to
perhaps as early as 2035, subject to reliability concerns. Indeed, there is value in bringing the date forward by
even one or two years. Notably, many utilities have previously announced significant coal plant retirements in

the next 5 to 10 years.

Accelerating the retirement of coal-fired power plants can have an outsized impact on carbon emission
reductions, and every fraction of degree of warming that can be avoided matters. Additionally, coal plants
emit conventional pollutants such as sulfur dioxide, nitrogen oxides, and particulate matter; release mercury,
lead, and other air toxics; and create large quantities of ash residues of varying toxicity levels. Though not
related to climate change, these emissions and outputs can create a range of health and environmental
impacts, particularly for communities located nearby coal facilities. Earlier retirements would help to mitigate

these effects soonet.

Certain coal plants, depending on their location, may be needed, although in a lower capacity, to help shore

up and preserve electric system reliability beyond the timeframes outlined in the Proposal. The rule should

vPUB update.pdf; Elizabeth Abramson, Dane McFarlane, and Jeff Brown, Transport Infrastructure for Carbon Capture
and Storage (Minneapolis, MN: Great Plains Institute, 2020), https://www.betterenergy.org/wp-
content/uploads/2020/06/GPI Regional CO2Whitepaper.pdf.
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provide the flexibility to allow limited and rare exceptions for plants that may need to run to provide ancillary

services and prevent system reliability issues from occurring.

Natural gas plants
C2ES commends the approach taken in the Proposal that places the toughest requirements on natural gas-
tired EGUs that operate at higher capacity factors, which covers the greatest quantity of emissions.

However, we believe that the Proposal exempts too many existing units. We agree with the need to explore
appropriate regulations for “peaker” plants in the future. Additionally, we believe that EPA should test the
boundaries for intermediate and baseload plants, potentially shifting to a capacity factor below 50 percent and
a unit size below 300 MW to expand the number of units covered by the proposed standard.

We agree with EPA and recommend that a future rule, promulgated quickly, should focus on peaker plants to
reduce the significant number of emissions that they generate. This is important not only for climate, but for
health and environmental reasons. In many cases, peaker plants tend to be located nearer to population
centers—often in disadvantaged communities—affecting a greater number of people (Figure 2). Because
these EGUs start and stop more frequently, they have higher emissions rates of carbon dioxide and air
pollutants like nitrogen oxides, which are harmful to human health and the environment. Peakers also play an
important role in ensuring grid reliability. And because of their relatively limited operation, they are only
marginally profitable.

Figure 2: Intermediate power plants and neighboring communities
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A screenshot from the Power Plants and Neighboring Communities Mapping Tool where you can see the overlap between
intermediate (peaker) plants and the average of two demographic indicators; Percent Low-Income and Percent Minority.

Source: U.S. Environmental Protection Agency, Power Plants and Neighboring Communities Map (2022).
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Energy storage is one technology that should be considered to displace peaker capacity, particularly for units
that are used more frequently (i.e., nearly daily, but for short periods). Storage can potentially be deployed at
the site of a natural gas peaker plant or in other strategic locations and still mitigate the amount of natural gas
peak generation that is required during daily peaks from a particular EGU (i.e., from a physics perspective, it
need not be co-located). Depending on the size of the EGU, energy storage could displace some or all of the
electricity generation. However, the cost and the duration of energy storage needed should be considered. To
maximize emission reductions, electricity from zero-emission sources (e.g., wind, solar, hydro, and nuclear)
should be used to charge batteries (i.e., energy storage), but low carbon intensity grid-connected electricity
(i.e., less than 500 pounds of carbon dioxide per megawatt-hour) should be considered as well. C2ES
recommends studying the potential for a BSER for peaker plants designed around these principles.

State implementation plans for compliance

In the Proposal, EPA has recommended emission standards for existing EGUs based on plant size, how
frequently plants are utilized, and when plants are expected to retire. For existing sources, states are ultimately
responsible for submitting plans to the EPA for approval (i.e., compliance). In aggregate, these plans must
achieve emission reductions equivalent to the emission reductions that would result by applying the proposed

performance standards across all affected individual EGUs within the state.

EPA is rightly proposing to allow states flexibility in complying with the standards, including the option to
use market-based approaches like emissions trading and averaging, which can allow states (if they choose to
adopt this approach) to achieve the same emissions reductions even more cost-effectively. As the Proposal
notes, market-based approaches (e.g., trading and averaging) have played a key role in other Clean Air Act
regulations by enabling market forces to reduce emissions cost effectively. A pollutant like carbon dioxide is
well-suited for market-based approaches because the environmental harm depends on the global
concentration and not a specific location of origin. The environmental benefit from preventing the emissions
of one ton of carbon dioxide is identical regardless of where it occurs. However, the economic cost could
vary from one source to another. When the economic cost varies from sources, especially across a national

versus state market, there can be benefits from trading,

We look forward to EPA’s suggestions of approvable averaging and trading approaches in the future. We
believe that allowing sources to exchange emission credits or allowances is the most efficient way of reducing
emissions and meeting electricity demand while harnessing market forces to spur clean energy innovation,

development, and deployment.

We appreciate the additional flexibility that is provided to states through the remaining useful life and other
factors (RULOF) mechanism outlined in the Proposal. With this mechanism, states could apply a less
stringent performance standard to a particular EGU by considering other factors such as remaining useful
life, unreasonable cost of control, physical impossibility or technical infeasibility of installing necessary
equipment, or other circumstances. We believe that this is an appropriate safety valve to protect EGUs that
are making good faith efforts to comply with power plant standards.

Invoking RULOF would allow a state to apply a less stringent standard for a source specific EGU in certain
cases where a lack of hydrogen and/or carbon dioxide infrastructure makes those technologies infeasible. To

limit invoking of lesser standards and to maintain the integrity of the Proposal, we encourage the EPA, states,
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and other stakeholder to work collaboratively and in good faith. For example, as coal plants planned to
comply with the Mercury and Air Toxics (MATS) rule, the EPA developed a transparent process in
conjunction with stakeholders that established milestones and led to informed decision-making. As hydrogen
and carbon dioxide infrastructure and ecosystems develop, EPA should replicate this process to not only
incentivize swift development, but to determine where legitimate compliance extensions are warranted. EPA
should only approve RULOF cases where there is clearly documented evidence (e.g., receipts, invoices, actual
site work) that a source-specific EGU is making best endeavors to achieve compliance as expeditiously as

possible.
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