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Clean Air Task Force (“CATF”) respectfully submits these comments in response to the U.S. 

Environmental Protection Agency’s (“EPA” or “Agency”) “Draft White Paper: Available and 

Emerging Technologies for Reducing Greenhouse Gas Emissions from Combustion Turbine 

Electric Generating Units,” (“White Paper”). CATF has submitted multiple comments over the 

years discussing greenhouse gas (“GHG”) pollution control for gas-fired power plants and in 

addition to the comments below, incorporates those comments by reference.1 

 

CATF is a global nonprofit organization working to safeguard against the worst impacts of 

climate change by catalyzing the rapid development and deployment of low-carbon energy and 

other climate-protecting technologies. With 25 years of internationally recognized expertise on 

climate policy and a fierce commitment to exploring all potential solutions, CATF is a 

pragmatic, non-ideological advocacy group with the bold ideas needed to address climate 

change. CATF has offices in Boston, Washington D.C., and Brussels, with staff working in many 

regions around the world.  

 

The climate crisis is escalating, and the power sector is undergoing a necessary and significant 

transformation toward low- and zero-emitting generation. While forecasts anticipate substantial 

growth in wind, solar, and storage capacity, the amount is uncertain and will be influenced by 

several factors. Regardless of how much renewable capacity is built, new and existing gas will 

remain in the system through mid-century and play a role in balancing load. EPA must fulfill its 

mandate under the Clean Air Act to ensure that new and existing gas-fired power can perform its 

 
1 Comment submitted by Jay Duffy, Attorney, Clean Air Task Force (CATF) et al., Re: 83 Fed. Reg. 65,424 (Dec. 20, 

2018), Doc. ID EPA-HQ-OAR-2013-0495-12611 (“CATF et al. Carbon Standards Review Comments”); Comment 

submitted by James Duffy, Clean Air Task Force, et al., Re: 83 Fed. Reg. 44,746 (Aug. 31, 2018), Doc. ID EPA-

HQ-OAR-2017-0355-23806 (“CATF ACE Comments”); Comment submitted by James Duffy, Clean Air Task Force 

(CATF) and Natural Resources Defense Council (NRDC), Re: 83 Fed. Reg. 44,746 (Aug. 31, 2018), Doc. ID EPA-

HQ-OAR-2017-0355-24266 (“CATF/NRDC Comments on CCS”); Comment submitted by Clean Air Task Force et 

al., Re: 83 Fed. Reg. 44,746 (Aug. 31, 2018), Doc. ID EPA-HQ-OAR-2017-0355-24037 (“CATF/NRDC et al. 

Comments on Biomass”); Comment submitted by Ann Brewster Weeks, Clean Air Task Force, Environmental and 

Public Health Organizations et al., Re: 83 Fed. Reg. 44,746 (Aug. 31, 2018), Doc. ID EPA-HQ-OAR-2017-0355-

24416 (“Joint NGO Comments on BSER”); Comment submitted by Center for Biological Diversity et al., Re: 83 

Fed. Reg. 44,746 (Aug. 31, 2018), Doc. ID EPA-HQ-OAR-2017-0355-24415 (“Joint NGO Comments on Climate”). 
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evolving role while minimizing emissions of dangerous GHG pollution. Carbon capture and 

sequestration and hydrogen and ammonia co-firing are available and cost-reasonable in the near 

term to reduce emissions, and EPA must utilize its authority to provide regulatory certainty and 

press these technologies toward even more advanced options. At the same time, the Agency must 

take care to ensure that lifecycle emissions and leakage are addressed such that the gas-fired fleet 

does not exacerbate climate change even if its stack emissions are low or zero.  

Introduction 

 

I. Climate Change and U.S. Natural Gas-Fired Electricity Generation 

 

In 2020, the electric power sector was responsible for a quarter of all U.S. GHG emissions. Coal 

remains the largest source of carbon and other pollution from the power sector, responsible for 

54% of the GHG emissions despite providing just 22% of the power, but natural gas generation 

is also important, responsible for 44% of those emissions, see Figure 1.2 As Commenters have 

described throughout the years, power sector emissions are contributing to accelerating climate 

change, which is having devastating effects on public health and the environment.3 

 

 
Figure 1 

 

GHGs from human activities are the most significant driver of observed climate change 

since the mid-20th century.4 As GHG emissions from human activities increase, they 

build up in the atmosphere and warm the climate, leading to increasingly destructive 

changes around the world—in the atmosphere, on land, and in the oceans. Steep and swift 

reductions in GHG emissions are essential to avoid the most catastrophic consequences 

of climate change.  

  

 
2 EPA, Sources of Greenhouse Gas Emissions, https://www.epa.gov/ghgemissions/sources-greenhouse-gas-

emissions (last accessed Jun. 2, 2022).  
3 Joint NGO Comments on Climate. 
4 U.S. Global Change Research Program, National Climate Assessment, ch. 2 (2017) 

https://nca2018.globalchange.gov/chapter/2/.  

https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions
https://nca2018.globalchange.gov/chapter/2/
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To have a chance at limiting global temperature increase to 1.5°C and avoid the worst impacts of 

climate change, GHG emissions will have to peak by 2025 and drop, quickly and sharply, 43% 

by 2030.5 Meanwhile, emissions in 2019 were about 12% higher than they were in 2010 and 54 

percent higher than in 1990.6   

 

According to the U.S. Energy Information Administration’s (“EIA”) May 2022 Short-Term 

Energy Outlook (“STEO”)7, gas power plants, including both combined cycle and combustion 

turbine generators, comprised 37% of U.S. electric generation in 2021. Assuming no additional 

policies, EIA projects that this will remain roughly constant through 2023. This January, the U.S. 

electric power sector set a record for natural gas it consumed. The record was set due to colder 

than average temperatures combined with coal-fired power plant retirements and curtailment.8  

The EIA STEO reports that the estimated cost of delivered gas to power generators averaged 

$4.97/MMBtu in 2021, and projects that this will rise sharply to an average of $8.79/MMBtu in 

the second half of 2022 before falling to $4.90/MMBtu in 2023.9 STEO forecasts that the rate of 

natural gas production will increase, contributing to higher storage levels and consequently lower 

prices over the next year.  

 

Long-term forecasting of the electric power sector in EIA’s Annual Energy Outlook 2021 (“AEO 

2021”)10 projects that, absent policy, gas will continue to be featured prominently in the 

generation mix for the foreseeable future, accounting for about 32% of the power generation mix 

in 2030, and 33% in 2050. From a capacity perspective, gas combined cycle plants are projected 

to account for 24% of total U.S. power capacity in 2050, and all gas plants in total (including 

combustion turbines and steam) will comprise 44% of the capacity mix. Without additional 

policy measures, EIA expects gas to steadily retain its share of the U.S. generation and capacity 

through midcentury. The average U.S. natural gas combined cycle plant will emit 34 million 

tons of CO2 over the course of its lifetime without additional GHG control.11   

 

Gas power plants have been a focal point for investment in the power sector over the past 

decade, in particular because of the rapidly falling price of natural gas driven by the shale 

revolution. Gas generators also face increasing uncertainty from fuel price volatility, fiscal and 

regulatory programs, and severe weather events. 

 

 
5 IPCC, Climate Change 2022: Mitigation of Climate Change SPM-21 (Apr. 4, 2022), 

https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf.  
6 Id. at 2-19.  
7 U.S. EIA, Short-Term Energy Outlook (May 1, 2022), https://www.eia.gov/outlooks/steo/.  
8 U.S. EIA, “Natural gas consumed by U.S. electric power sector sets January record in 2022,” (May 12, 2022), 

https://www.eia.gov/todayinenergy/detail.php?id=52379#:~:text=Natural%20gas%20consumed%20by%20U.S.%20

electric%20power%20sector%20sets%20January%20record%20in%202022&text=In%20January%202022%2C%2

0natural%20gas,amount%20for%20any%20winter%20month.  
9 U.S. EIA, Short-Term Energy Outlook Data Browser (May, 10, 2022), 

https://www.eia.gov/outlooks/steo/data/browser/#/?v=19&f=A&s=&start=2017&end=2023&linechart=TSEOTWH

&ctype=linechart&maptype=0&id=.  
10 AEO 2021, tbl. 9. Electricity Generating Capacity, https://www.eia.gov/outlooks/aeo/data/browser/#/?id=9-

AEO2021&cases=ref2021&sourcekey=0.  
11 CATF analysis based on EIA and NETL data. This calculation is based on a 700MW NGCC power plant 

operating at a 55% capacity factor with an emissions intensity of 336kg CO2/MWh over a 30-year period 

https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
https://www.eia.gov/outlooks/steo/
https://www.eia.gov/todayinenergy/detail.php?id=52379#:~:text=Natural%20gas%20consumed%20by%20U.S.%20electric%20power%20sector%20sets%20January%20record%20in%202022&text=In%20January%202022%2C%20natural%20gas,amount%20for%20any%20winter%20month
https://www.eia.gov/todayinenergy/detail.php?id=52379#:~:text=Natural%20gas%20consumed%20by%20U.S.%20electric%20power%20sector%20sets%20January%20record%20in%202022&text=In%20January%202022%2C%20natural%20gas,amount%20for%20any%20winter%20month
https://www.eia.gov/todayinenergy/detail.php?id=52379#:~:text=Natural%20gas%20consumed%20by%20U.S.%20electric%20power%20sector%20sets%20January%20record%20in%202022&text=In%20January%202022%2C%20natural%20gas,amount%20for%20any%20winter%20month
https://www.eia.gov/outlooks/steo/data/browser/#/?v=19&f=A&s=&start=2017&end=2023&linechart=TSEOTWH&ctype=linechart&maptype=0&id=
https://www.eia.gov/outlooks/steo/data/browser/#/?v=19&f=A&s=&start=2017&end=2023&linechart=TSEOTWH&ctype=linechart&maptype=0&id=
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=9-AEO2021&cases=ref2021&sourcekey=0
https://www.eia.gov/outlooks/aeo/data/browser/#/?id=9-AEO2021&cases=ref2021&sourcekey=0
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As of today, S&P has identified approximately 51 GW of planned gas-fired power, with 37 GW 

of that combined cycle, and 11 GW combustion turbine, and more projects that have not yet been 

identified may be proposed and constructed in the future.12 Between 2008 and 2019, 120.5 GW 

of gas plants were added, with 26 GW built in 2018 and 2019 alone, even while demand for 

electricity remained relatively flat, see Figure 2.13 As a result of the excess capacity, nearly one 

in seven U.S. combined cycle gas plants under 20 years old has a capacity factor below 40%, 

suggesting that these plants are outcompeted by lower-cost generation (often from renewable 

sources).14  

 

Gas Combined Cycle Plant Additions Since 2008 in the U.S. and by Region (MW) 

 

 
Figure 2 

*“Operating” reflects current capacity of operating gas combined cycle plants that came online between Jan. 1, 2008 

and Feb. 28, 2022. Excludes gas combined cycle plants that started operating but retired or became out of service in 

the period. 

**“Future additions” reflects the planned gas combined cycle capacity for projects scheduled to come online after 

February 23, 2022, and operate from 2022 to 2027. 

 

Source: S&P. 

 

 
12 S&P Capital IQ, Power Plant Summary, 

https://www.capitaliq.spglobal.com/web/client?auth=inherit#industry/powerPlantSummary.  
13 Stephanie Tsao & Richard Martin, Overpowered: Why a US gas-building spree continues despite electricity glut, 

S&P Global (Dec. 2, 2019), https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-

headlines/overpowered-why-a-us-gas-building-spree-continues-despite-electricity-glut-54188928.  
14 Stephanie Tsao & Jose Miguel Fidel Javier, 1 in 7 newer combined-cycle plants are little-used, analysis finds, 

S&P Global (Jul. 29, 2019), https://www.spglobal.com/marketintelligence/en/news-

insights/trending/Pu5fAcJoqopojxYhGN0tMw2. 
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https://www.spglobal.com/marketintelligence/en/news-insights/latest-news-headlines/overpowered-why-a-us-gas-building-spree-continues-despite-electricity-glut-54188928
https://www.spglobal.com/marketintelligence/en/news-insights/trending/Pu5fAcJoqopojxYhGN0tMw2
https://www.spglobal.com/marketintelligence/en/news-insights/trending/Pu5fAcJoqopojxYhGN0tMw2
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Many studies suggest that carriable renewable will make up between 60-70% of system energy 

Renewable technologies by 2035.15 However, these same studies indicate at very high levels of 

renewable generation, dispatchable firm generating capacity will be necessary to balance the 

system. Recent analysis of California’s energy policy concluded that “while California develops 

its interim plan for 60% renewable energy by 2030 it should also plan for roughly 30 gigawatts 

of clean firm capacity by 2045” in order to “keep consumer costs in check over time” because 

“portfolios that include at least one clean firm power option would be 32-53% cheaper than a 

renewable energy and batteries-only portfolio.”16 Examples of clean firm power includes natural 

gas generators with CCS, zero-carbon hydrogen, geothermal energy technologies, and new 

nuclear energy.  

 

As with all projections however, there are uncertainties and EPA should be planning for a well-

controlled electricity generation future with policies and regulations that will cost-effectively 

reduce carbon pollution from gas-fired power plants across the full range of potential fuel prices, 

levels of renewable generation growth, and capacity factors at gas-fired units. CCS and hydrogen 

co-firing provide multiple pathways to decarbonization regardless of which scenario emerges.  

 

II. The Clean Air Act Demands Swift and Strong Action to Minimize Emissions 

from the Gas Fleet and Protect Public Health 

 

a. New Source Review 

 

EPA must ensure, in collaboration with the states, that during the individual facility permitting 

process, every new and modified electricity generating unit (“EGU”) installs the best available 

control technology to the source ultimately chosen, 42 U.S.C. § 7475(a)(4). The Prevention of 

Significant Deterioration (“PSD”) provisions were added to the Act in 1977 to focus on 

“facilities which, due to their size, are financially able to bear . . . substantial regulatory costs . . . 

and which, as a group, are primarily responsible for emissions of the deleterious pollutants that 

befoul our nation’s air.” Ala. Power Co. v. Costle, 636 F.2d 323, 353 (D.C. Cir. 1980). The 

Agency’s 2011 PSD and Title V Permitting Guidance for Greenhouse Gases (“2011 GHG 

Guidance”)17 contains a significantly outdated assessment of abatement options and should be 

updated; however, it does not excuse permit reviewers from complying with the mandates of the 

Clean Air Act. Nevertheless, the Guidance does lay out principles indicating that much deeper 

GHG emissions reductions than are available from efficiency improvements would often qualify, 

or be required, as “best available control technology.”  

 

 
15 Mark Dyson et al., The Growing Market for Clean Energy Portfolios, RMI (2019), https://rmi.org/insight/clean-

energy-portfolios-pipelines-and-plants/; Michael Colvin, Clean firm power is the key to affordable, reliable grid 

decarbonization in California, EDF (May 13, 2021), https://blogs.edf.org/energyexchange/2021/05/13/clean-firm-

power-is-the-key-to-affordable-reliable-grid-decarbonization-in-california/; Eric Larson, et al., Net-Zero America: 

Potential Pathways, Infrastructure, and Impacts, Princeton University (Oct. 2021) 

https://acee.princeton.edu/rapidswitch/projects/net-zero-america-project/.  
16 Michael Colvin, Clean firm power is the key to affordable, reliable grid decarbonization in California, EDF (May 

13, 2021), https://blogs.edf.org/energyexchange/2021/05/13/clean-firm-power-is-the-key-to-affordable-reliable-grid-

decarbonization-in-california/.  
17 EPA, PSD and Title V Permitting Guidance for Greenhouse Gases, (Mar. 2011), 

https://www.epa.gov/sites/default/files/2015-08/documents/ghgguid.pdf. 

https://rmi.org/insight/clean-energy-portfolios-pipelines-and-plants/
https://rmi.org/insight/clean-energy-portfolios-pipelines-and-plants/
https://blogs.edf.org/energyexchange/2021/05/13/clean-firm-power-is-the-key-to-affordable-reliable-grid-decarbonization-in-california/
https://blogs.edf.org/energyexchange/2021/05/13/clean-firm-power-is-the-key-to-affordable-reliable-grid-decarbonization-in-california/
https://acee.princeton.edu/rapidswitch/projects/net-zero-america-project/
https://blogs.edf.org/energyexchange/2021/05/13/clean-firm-power-is-the-key-to-affordable-reliable-grid-decarbonization-in-california/
https://blogs.edf.org/energyexchange/2021/05/13/clean-firm-power-is-the-key-to-affordable-reliable-grid-decarbonization-in-california/
https://www.epa.gov/sites/default/files/2015-08/documents/ghgguid.pdf
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Major emitting facilities, such as most EGUs constructed at power plants, are subject to the 

Clean Air Act’s preconstruction requirements, including installation of the best available control 

technology (“BACT”) for their GHG emissions, if they are subject to PSD review for other 

pollutants, 42 U.S.C. § 7475(a)(4); see also Util. Air Regulatory Grp. v. EPA, 573 U.S. 302, 331-

33 (2014) (upholding EPA’s interpretation of the Clean Air Act as requiring BACT for GHGs 

emitted by sources otherwise subject to PSD review). The Act directs EPA, or the state 

permitting authority, to undertake a broad and comprehensive review of all available 

technologies to reduce emissions to the maximum degree, considering “energy, environmental, 

and economic impacts and other costs…” 42 U.S.C. § 7479(3) (instructing the permit reviewer to 

consider “production processes and available methods, systems, and techniques, including fuel 

cleaning, clean fuels, or treatment or innovative fuel combustion techniques”). As noted in the 

2011 GHG Guidance, in identifying BACT, permitting authorities are typically expected to 

consider all feasible options for reducing emissions and to select the option that is most effective 

in reducing pollution while remaining “achievable” from an economic standpoint. 2011 GHG 

Guidance at 38. 

 

Unfortunately, permit reviewers have been notoriously lax in their GHG alternatives and BACT 

analysis, undermining the effectiveness of the Clean Air Act and stalling its technology-forcing 

objective. See generally, Sage Ertman, Climate Change and the PSD Program: Using BACT to 

Combat the Incumbency of Fossil Fuels, 47 Env’t L. Rev. 995 (2017). Given the urgent need to 

address the climate crisis and the availability of technologies with potential for significant GHG 

reductions, EPA must take this opportunity to recommit to the purpose and requirements of the 

Act. Moreover, EPA must hold states to a roughly consistent benchmark in terms of GHG limits 

on new sources, to prevent a race to the bottom. See Alaska Dep’t of Env’t Conservation v. EPA, 

540 U.S. 461, 486 (2004) (quoting legislative history).   

 

First, advanced technologies, such as carbon capture and storage (“CCS”), discussed infra, have 

been wrongly eliminated from consideration as BACT in multiple permits using less detailed 

cost numbers than generally appropriate, such as considering CCS capital cost as a percentage of 

the whole project, as opposed to considering the cost per megawatt hour, and/or failing to 

consider offsets to costs. See generally In re City of Palmdale, 15 E.A.D. 700 (EAB 2012); In re 

ExxonMobil Chem. Co., 16 E.A.D. 383 (EAB 2014). Nearly twenty years ago, the 

Environmental Appeals Board recognized that “the Agency cannot rely indefinitely on the 

assertion that CCS has never been demonstrated,” In re ExxonMobil Chem. Co., 16 E.A.D. at 

401. Yet, to date, the only instance in which the permitting authority determined that CCS is 

BACT occurred where the applicant itself proposed to include it at a low level of GHG control 

(Ramsey Gas Plant).18 As discussed below, there is sufficient evidence to set an emission limit 

reflecting CCS or hydrogen co-firing as BACT in the appropriate circumstances and EPA should 

provide permit writers with the guidance to make these decisions. This guidance should discuss 

appropriate considerations of upstream emissions of GHGs related to hydrogen co-firing. See 

2011 GHG Guidance at 43 & n.113 (noting that permitting authorities should weigh indirect 

emissions at step 4 of their BACT analyses, so long as the indirect emissions impacts are not the 

only emission reductions that would result from an option). 

 

 
18 EPA, Region 6, Statement of Basis for Nuevo Midstream Ramsey Gas Plant (Oct. 2014) 

https://archive.epa.gov/region6/6pd/air/pd-r/ghg/web/pdf/nuevo-midstream-ramsey-sob100714.pdf.  

https://archive.epa.gov/region6/6pd/air/pd-r/ghg/web/pdf/nuevo-midstream-ramsey-sob100714.pdf
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Second, EPA has a policy not to overturn a permitting authority’s choice to avoid “redefining the 

source” as proposed by the project’s proponent. The claimed statutory basis for this policy has 

been the requirement that no major emitting facility may be constructed unless “a permit has 

been issued for such proposed facility.” 42 U.S.C. § 7475(a)(1) (emphasis added). Based on this 

argument, EPA’s policy has been that the permit reviewer "review[s] the project as proposed -- 

not something fundamentally different," In re: Prairie State Generating Company, 13 E.A.D. 1, 

*19 (EAB 2006). But EPA’s statutory reasoning is flawed. The requirement that a permit be 

obtained before a developer may commence construction is a limitation on the developer, not on 

EPA or a state permitting authority. Nothing in this language prohibits the permitting authority 

from denying a permit application if there is a less harmful way to provide the same services.  

 

[T]he CAA and its legislative history are clear that permitting authorities have 

broad discretion to set conditions that are more stringent than specific minimum 

requirements, to require substantial changes in the design of a prospective plant, or 

to deny the application altogether.19 

 

EPA’s policy must focus more directly on the portion of Prairie State that demands that the 

permit issuer take a “hard look” at the project to determine which design elements “may be 

changed to achieve pollutant emission reductions without disrupting the applicant’s basic 

business purpose” – which, as relevant here, is fulfilling electricity generation demand. In re: 

Prairie State Generating Company, 13 E.A.D. 1, *23 (EAB 2006); 2011 GHG Guidance at 27 

(acknowledging that “EPA does not interpret the CAA to prohibit fundamentally redefining the 

source”).  

 

When EPA first set its top-down methodology for analyzing BACT, it made clear that 

“[r]egardless of the specific methodology used for determining BACT… the same core criteria 

apply…: the applicant must consider all available alternatives, and demonstrate why the most 

stringent should not be adopted.”20 Thus, while EPA has historically focused on end of the stack 

controls, the statute supports, and even demands, permit reviewers to “address the full range of 

emission minimization methods.”21  

 

EPA must fulfill its oversight responsibilities and push permitting authorities and project 

proponents to go beyond commonplace controls when conducting BACT analyses. Doing so will 

not only ensure meaningful emission reductions from the source in question, but also serve the 

technology-forcing aims of the Clean Air Act and supply examples of successful pollution 

control that may support broader EPA action. Additionally, the most efficient and effective way 

to ensure consistently sound BACT determinations is to set strong national new source 

performance standards (“NSPS”), given the requirement in Section 169(3) to establish BACT 

emission limitations that meet or surpass that ‘floor,’ 42 U.S.C. § 7479(3). The next section 

 
19 Gregory B. Foote, Considering Alternatives: The Case for Limiting CO2 From New Power Plants Through New 

Source Review, 34 Env’t L. Rep. 10642, 10645 (2004) (citing Am. Corn Growers Ass’n v. EPA, 291 F.3d 1, 32-33 

(D.C. Cir. 2002)). 
20 Memorandum from John Calcagini, Director, EPA, Air Quality Management Division, to EPA Regional Air 

Directors at 4 (June 13, 1989), https://www.epa.gov/sites/default/files/2015-07/documents/topdawn.pdf (emphasis 

added).  
21 Foote, 34 Env’t L. Rep. at 10647-48 (suggesting a framework to perform a review of the full range of abatement 

options). 

https://www.epa.gov/sites/default/files/2015-07/documents/topdawn.pdf
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discusses EPA’s responsibility to consider emerging—yet adequately demonstrated—

technologies in establishing NSPS. 

 

b. Section 111 Performance Standards and Emission Guidelines 

 

In line with its mandate to protect public health and welfare and prevent air pollution, 42 U.S.C. 

§ 7401, Clean Air Act Section 111 requires EPA to identify the best, adequately demonstrated 

system of emission reduction considering costs, air pollution reduction, and environmental and 

energy impacts for the GHGs from new and existing gas-fired power plants. 42 U.S.C. § 

7411(a)(1); Sierra Club v. Costle, 657 F.2d 298, 326 (D.C. Cir. 1981). The purpose of Section 

111 is to “prevent new pollution problems, and toward that end, maximum feasible control of 

new sources at the time of their construction is…the most effective and, in the long run, least 

expensive approach.” S. Rep. No. 91-1196, at 16 (1970). See also Essex Chem. Corp. v. 

Ruckelshaus, 486 F.2d 427, 434 n. 14 (D.C. Cir. 1973) (citing S. Rep. No. 1196, 91st Cong., 2nd 

Sess. 16 (1970)) (Section 111 was designed to control new plants to the greatest degree 

practicable to achieve the national goal of a cleaner environment.) 

 

Section 111 is technology-forcing and “looks toward what may fairly be projected for the 

regulatory future, rather than the state of the art at present.” Portland Cement Ass’n v. 

Ruckelshaus, 486 F.2d 375, 391 (D.C. Cir. 1973). The Senate Report’s discussion of the section 

that became 111(b) makes clear that Congress did not intend that the technology “must be in 

actual routine use somewhere,” but was instead concerned with whether the technology would be 

available for installation in new plants.22 The House Report similarly indicates that new source 

standards were “intended to create incentives for improved technology, which could achieve 

greater or equivalent emission reduction at equivalent or lower cost, energy demand, and 

environmental impacts.”23  

 

The courts have held that an “adequately demonstrated” system is “one which has been shown to 

be reasonably reliable, reasonably efficient and which can reasonably be expected to serve the 

interests of pollution control without becoming exorbitantly costly in an economic or 

environmental way.”24 EPA may “hold the industry to a standard of improved design and 

operational advances, so long as there is substantial evidence that such improvements are 

feasible.”25 “It is the system which must be adequately demonstrated and the standard which 

must be achievable. This does not require that a … plant be currently in operation which can at 

all times and under all circumstances meet the standards”26 

 

EPA’s standards have been upheld on the basis of (1) literature review and operation of one plant 

in the U.S., Essex Chem. Corp., 486 F.2d at 435; (2) “various test programs,” cf. Nat’l 

 
22 Portland Cement Ass’n, 486 F.2d at 391 (quoting S. Rep. No. 91-1196, at 16 (1970)); 83 Fed. Reg. at 65,433 

(quoting same)). 
23 H. Rep. No. 95-294, at 186 (1977); see also S. Rep. 91-1196, at 17 (1970) (“Standards of performance should 

provide an incentive for industries to work toward constant improvement in techniques for preventing and 

controlling emissions from stationary sources”). 
24 Essex Chem. Corp. v. Ruckelshaus, 486 F.2d 427, 433 (D.C. Cir. 1973); see also 83 Fed. Reg. at 65,433 (quoting 

same). 
25 Sierra Club v. Costle, 657 F.2d 298, 364 D.C. Cir. 1981). 
26 Essex Chem. Corp., 486 F.2d at 433. 



 9 

 

Petrochemical & Refiners Ass’n v. EPA, 287 F.3d 1130, 1136 (D.C. Cir. 2002) (upholding 

Section 202(a)(3) standards for new motor vehicles, which have a similar basis as section 111 

standards); (3) “pilot plant technology,” cf. Am. Iron & Steel Inst. v. EPA, 526 F.2d 1027, 1061 

(3d Cir. 1975) (upholding Clean Water Act standards and guidelines, which are based on the best 

practicable technology currently available), cf. FMC Corp. v. Train, 539 F.2d 973, 983 (4th Cir. 

1976) (upholding EPA’s decision to set Clean Water Act guidelines based on data from a single 

pilot plant); and (4) “testimony from experts and vendors,” Portland Cement Ass’n, 486 F.2d at 

402. EPA may also base standards upon “the reasonable extrapolation of a technology’s 

performance in other industries.” Lignite Energy Council v. EPA, 198 F.3d 930, 934 (D.C. Cir. 

1978). EPA’s standards are also reasonable where “the combination of controls is novel” and 

each of the “components ha[ve] been tested and used.” Cf. Sur Contra la Contaminacion v. EPA, 

202 F.3d 443, 448 (1st Cir. 2000) (upholding Section 145 best available control technology 

determination).  

 

According to its statutory mandate, EPA must look to advances in other industries and the future 

of emission controls and press the sector to control the carbon and other GHG pollution that 

threatens human health and welfare.  

Carbon Capture and Sequestration 

 

Gas-fired power plants can be built and retrofitted with carbon capture and storage (“CCS”) and 

controlled in that way can play a valuable role in a decarbonized grid, by providing clean firm 

power when required and acting as flexible, low-carbon backup to renewable generation. The 

U.S. has been active in developing a favorable landscape for CCS deployment, including the 

funding of demonstration projects and transport and storage infrastructure for CO2, and 

establishing an economic incentive through the 45Q tax credit. In recent years, developers have 

announced CCS FEED studies on natural gas combined cycle plants, including:  

 

• Elk Hills power plant in Kern County, California;27 

• Mustang Station in Texas; 

• Southern Company in Mississippi or Alabama; 

• Calpine’s Delta Energy Center in California;28 

• Calpine Baytown combined heat and power in Texas; 

• Calpine Deer Park Energy Center in Texas; 

• Coyote Energy Center (NET Power) in Colorado;29 

 
27 DOE, “FOA 2058: Front-End Engineering Design (FEED) Studies for Carbon Capture Systems on Coal and 

Natural Gas Power Plants,” https://www.energy.gov/fecm/foa-2058-front-end-engineering-design-feed-studies-

carbon-capture-systems-coal-and-natural-gas (discussing Elk Hills, Mustang, and Southern Company projects).  
28 Calpine, “Our CCS Projects,” https://calpinecarboncapture.com/ (describing Delta, Baytown and Deer Park 

carbon capture projects).  
29 Sonal Patel, “8 Rivers Unveils 560 MW of Allam Cycle Gas-Fired Projects for Colorado, Illinois.” Power (Apr. 

15, 2021) https://www.powermag.com/8-rivers-unveils-560-mw-of-allam-cycle-gas-fired-projects-for-colorado-

illinois/.  

https://www.energy.gov/fecm/foa-2058-front-end-engineering-design-feed-studies-carbon-capture-systems-coal-and-natural-gas
https://www.energy.gov/fecm/foa-2058-front-end-engineering-design-feed-studies-carbon-capture-systems-coal-and-natural-gas
https://calpinecarboncapture.com/
https://www.powermag.com/8-rivers-unveils-560-mw-of-allam-cycle-gas-fired-projects-for-colorado-illinois/
https://www.powermag.com/8-rivers-unveils-560-mw-of-allam-cycle-gas-fired-projects-for-colorado-illinois/
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• Broadwing Energy (NET Power) in Illinois;30 and 

• Chevron Eastridge Cogeneration plant in California.31 

 

In 2015, EPA determined that CCS was the best system of emission reduction to support its 

GHG NSPS for new coal plants and, as discussed below, there is nothing fundamentally different 

about applying capture technology to gas-fired plants. Further, CO2 sequestration/storage 

technology is the same regardless of its origin. Since 2015, the technology has only advanced 

and the increased incentives for CCS have improved the economics for installing the technology 

on the country’s gas-fired power plants. 

 

Full carbon capture available for gas-fired power plants 

 

Although CCS has yet to be deployed on a large-scale gas turbine, this has been due to the lack 

of a regulatory driver or suitable incentives, rather than any fundamental limitations of current 

technologies. Internationally, the United Kingdom presents several case studies where full-scale 

application of CCS to gas power plants has approached a final investment decision. In 2015, 

Shell completed a FEED study for retrofit of 90% post-combustion capture to a 400 MW unit at 

the 1180 MW32 Peterhead gas plant, only for the plan to be abandoned due to withdrawal of 

government funding. 33 This study, however, did not identify any significant technical barriers or 

risks, primarily citing a (surmountable) challenge associated with maintaining a minimum flow 

of uncaptured flue gas at low loads. This project received fixed price bids from engineering 

contractors. 

 

Following a renewed commitment to deploy CCS in the power sector (and more widely) in the 

U.K., several new gas power plant-based proposals34 are currently competing to be prioritized in 

the development of government-supported CO2 clusters. These are mostly greenfield combined 

cycle plants with post-combustion capture targeting (where announced) at least 90% capture 

rates, including Peterhead (900 MW, Scottish Cluster), Keadby 3 (900 MW, Humber Cluster), 

and BP’s Net Zero Teesside Power, as well as a retrofit proposal for Uniper’s Grain power 

station. When an appropriate investable business model is put in place by policy – as currently 

proposed in the UK in the form of a ‘Dispatchable Power Agreement’ – power companies and 

technology developers are in a position to deploy CCS-equipped gas plants in the near term. 

 
30 Broadwing Energy, “Broadwing Clean Energy Complex,” https://broadwing.energy/.  
31 Chevron, Press Release, “Chevron Launches Carbon Capture and Storage Project in San Joaquin Valley, (May 18, 

2022) https://chevroncorp.gcs-web.com/news-releases/news-release-details/chevron-launches-carbon-capture-and-

storage-project-san-joaquin.  
32 For comparison, the average size of a new NGCC plant installed in the U.S. in 2017 was roughly 800 MW. See 

EIA, Power blocks in natural gas-fired combined-cycle plants are getting bigger, (Feb. 12, 2019), 

https://www.eia.gov/todayinenergy/detail.php?id=38312.  
33 Shell U.K. Ltd., FEED Summary Report for Full CCS Chain, Doc. No. PCCS-00-MM-AA-7180-00001 (Mar. 22, 

2016), 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/531394/11.133_-

_FEED_Summary_Report_for_Full_CCS_Chain.pdf . 
34 U.K. Dep’t for Bus., Energy & Indus. Strategy, Cluster sequencing Phase-2: eligible projects (power CCUS, 

hydrogen and ICC) (Mar. 22, 2022), https://www.gov.uk/government/publications/cluster-sequencing-phase-2-

eligible-projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-

and-icc.   

https://www.energyvoice.com/renewables-energy-transition/ccs/uk-ccs/399875/plans-for-trailblazing-peterhead-ccs-power-station-lodged-with-government/
https://www.ssethermal.com/flexible-generation/development/keadby-3-carbon-capture/
https://www.bp.com/en/global/corporate/news-and-insights/press-releases/bp-and-partners-award-first-engineering-contracts-advancing-major-uk-power-and-carbon-capture-projects.html
https://www.uniper.energy/news/grain-power-station-an-innovative-site
https://www.uniper.energy/news/grain-power-station-an-innovative-site
https://www.gov.uk/government/consultations/carbon-capture-usage-and-storage-ccus-dispatchable-power-agreement-business-model
https://broadwing.energy/
https://chevroncorp.gcs-web.com/news-releases/news-release-details/chevron-launches-carbon-capture-and-storage-project-san-joaquin
https://chevroncorp.gcs-web.com/news-releases/news-release-details/chevron-launches-carbon-capture-and-storage-project-san-joaquin
https://www.eia.gov/todayinenergy/detail.php?id=38312
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/531394/11.133_-_FEED_Summary_Report_for_Full_CCS_Chain.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/531394/11.133_-_FEED_Summary_Report_for_Full_CCS_Chain.pdf
https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc
https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc
https://www.gov.uk/government/publications/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc/cluster-sequencing-phase-2-eligible-projects-power-ccus-hydrogen-and-icc
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Techno-economic analysis also indicates that very high levels of CO2 capture are technically 

feasible on gas power plants. A detailed engineering study for the IEA Greenhouse Gas 

Programme by Wood in 2020 examined the cost of equipping a 1.5 GW combined cycle plant 

with post-combustion capture of 98.5% of CO2 emissions, finding only a 5% increase in 

levelized cost of energy (“LCOE”) over a 90% capture case.35 This cost increase can be further 

reduced through implementation of flue gas recirculation to increase CO2 concentrations in the 

exhaust gas, which improves capture efficiency and reduces the size of capture equipment. 

Another recent study reached a similar conclusion: an NGCC plant with CCS capturing nearly 

100% of the CO2 in the flue gas was only about 13% more expensive on an LCOE basis than an 

NGCC plant that captures 90% of its CO2.36 

 

The NET Power Allam Fetvedt Cycle is a promising technology for gas-fired power generation  

 

EPA includes in the White Paper a brief description of the Allam-Fetvedt cycle which is being 

developed by NET Power. Like a conventional natural gas turbine, the Allam-Fetvedt or NET 

Power gas turbine uses the combustion of natural gas to spin a turbine and generate electricity. 

The key innovation of the NET Power turbine is that it combusts gas in pure oxygen and uses 

supercritical CO2as the system’s working fluid. This avoids the need for post-combustion carbon 

capture: the only products of combusting natural gas and oxygen are CO2 and water, which can 

be readily separated. The NET Power design is capable of achieving nearly complete CO2 

capture, thereby avoiding all or nearly all CO2 emissions. NET Power indicates that the capture 

rate is 97% or higher depending on whether CO2 dissolved in the water discharge is also 

captured. Because no other pollutants are created during combustion, the process also has zero 

NOx or other conventional pollutants.  

 

As EPA indicates, NET Power has built and successfully demonstrated a 50 MW unit in LaPorte, 

Texas.37 Multiple proposals to construct a full-size (280 MW) plant have been announced, 

including proposals in the United States. NET Power has indicated that it is aiming to bring the 

cost of constructing and operating a NET Power facility, including the cost of the upstream 

oxygen separation, down to levels equal to the cost of a new combined cycle natural gas plant 

without any carbon capture equipment.38  

 

Commenters urge EPA to seek additional information from NET Power if it does not receive 

sufficient performance and cost data in response to this White Paper.  

 

 
35 IEAGHG, Update techno-economic benchmarks for fossil fuel-fired power plants with CO2 capture (July 2020), 

https://www.ieaghg.org/publications/technical-reports/reports-list/9-technical-reports/1041-2020-07-update-techno-

economic-benchmarks-for-fossil-fuel-fired-power-plants-with-co2-capture.  
36 Du, et al., Zero- and negative-emissions fossil-fired power plants using CO2 capture by conventional aqueous 

amines, 111 Int’l J. of GHG Control 103473 (Oct. 2021) 

https://www.sciencedirect.com/science/article/pii/S1750583621002255.  
37 James Conca, Net Zero Natural Gas Plant -- The Game Changer, Forbes (Jul. 31, 2019), 

https://www.forbes.com/sites/jamesconca/2019/07/31/net-zero-natural-gas-plant-the-game-

changer/?sh=ae31fe31de22. 
38 See, e.g., Sonal Patel, UK’s First Gas-Fired Allam Cycle Power Plant Taking Shape, Power Mag. (Jul. 15, 2021), 

https://www.powermag.com/uks-first-gas-fired-allam-cycle-power-plant-taking-shape/. 

https://www.ieaghg.org/publications/technical-reports/reports-list/9-technical-reports/1041-2020-07-update-techno-economic-benchmarks-for-fossil-fuel-fired-power-plants-with-co2-capture
https://www.ieaghg.org/publications/technical-reports/reports-list/9-technical-reports/1041-2020-07-update-techno-economic-benchmarks-for-fossil-fuel-fired-power-plants-with-co2-capture
https://www.sciencedirect.com/science/article/pii/S1750583621002255
https://www.forbes.com/sites/jamesconca/2019/07/31/net-zero-natural-gas-plant-the-game-changer/?sh=ae31fe31de22
https://www.forbes.com/sites/jamesconca/2019/07/31/net-zero-natural-gas-plant-the-game-changer/?sh=ae31fe31de22
https://www.powermag.com/uks-first-gas-fired-allam-cycle-power-plant-taking-shape/
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CCS gas-fired power plants can operate effectively to support renewable generation 

 

As gas power plants will increasingly be expected to play a flexible role in a grid with high 

levels of variable renewable energy, there has been growing research interest in whether post-

combustion CCS could impact flexible operation. Much of this research, including modelling 

and large-scale pilot tests (for example, at Technology Centre Mongstad, CSIRO, PACT, and the 

University of Texas) has taken place since the 2013 study cited in this White Paper.39 As a result 

of this growing understanding of capture plant flexibility, developers of the planned combined 

cycle plants in the UK are confident that the facilities will be able to operate in the UK grid 

while maintaining average capture rates at levels commensurate with proposed UK funding 

requirements (>85%). These low-carbon-emitting plants are intended to occupy a mid-merit 

position in plant dispatch, ahead of unabated gas plants and behind non-fossil zero-emitting 

plants such as nuclear and wind. Given that the capacity factors of combined cycle plants in the 

UK have declined to an average of 35% in 2020, CCS-equipped NGCC can be expected to 

operate in a highly flexible manner. 

 

The level of dynamic integration of power generation and CO2 capture will differ according to 

whether the capture process is separately powered or uses steam extracted from the power plant’s 

steam cycle. A recent study reviewed prior work in this field and conducted dynamic modelling 

of an integrated (615 MW) NGCC and CCS system.40 In relation to load cycling operation, it 

concludes that “the decarbonization of an NGCC via post-combustion CO2 capture does not 

appear to impose any limitation on the flexibility or operability of the underlying power plant in 

terms of power generation.”41 Flexibility of the integrated plants can benefit from buffering 

provided by large liquid hold-ups (e.g., through larger solvent vessels), as well as advanced 

system controls such as model predictive control (which are now standard for power plants but 

require optimization for CCS-integrated systems). 

 

While the White Paper correctly notes that rapid start-up of the power plant may be hindered by 

the slower start-up times of the capture plant (particularly for cold start-ups), there are several 

commonly proposed approaches to mitigating this effect. These include the use of dedicated 

solvent storage, which allows CO2 to be captured before the solvent regenerator reaches 

operating temperatures (solvent storage can also be used to optimize power plant operation 

according to varying electricity demand and price).42 Alternatively, a small heater or auxiliary 

boiler (potentially electrically powered) can be used to provide preheating or additional steam for 

solvent regeneration. A detailed modelling study for the UK government in 2020 examined 

means of accelerating start-up and shut-down times of a state-of-the-art gas-fired power plant 

 
39 Bui et al., Demonstrating flexible operation of the Technology Centre Mongstad (TCM) CO2 capture plant, 93 

Int’l J. Greenhouse Gas Control 102879 (2020); Bui et al., Flexible operation of CSIRO's post-combustion CO2 

capture pilot plant at the AGL Loy Yang power station, 48 Int’l J. GHG Control 188-203 (2016). 
40 Rua et al., Does CCS reduce power generation flexibility? A dynamic study of combined cycles with post-

combustion CO2 capture, 95 Int’l J. GHG Control 102984 (2020). 
41 Id.  
42 Niall Mac Dowell & Neelkumar Shah, Optimisation of Post-combustion CO2 Capture for Flexible Operation, 63 

Energy Procedia 1525 (2014). 

https://www.sciencedirect.com/science/article/abs/pii/S1750583619303652
https://www.sciencedirect.com/science/article/abs/pii/S1750583615301687
https://www.sciencedirect.com/science/article/pii/S1750583618304250
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with CCS (steam extraction for solvent regeneration).43 Four modified plant configurations were 

proposed to enhance capture rates during start-ups, including segregating solvent inventory 

between the regenerator and absorber loops during start-up; additional solvent storage; dedicated 

heat storage for regenerator preheating; and fast-starting steam cycle technologies or high-

pressure bypass extraction. Each of these approaches was determined to be suitable for 

maintaining capture rates above 95% throughout start-up, except for segregated solvent 

inventory (87%); this option could, however, be used in combination with other methods to 

reduce costs. The UK government has recently awarded funding to the FOCUSS project, led by 

SSE Thermal and involving the U.S. National Carbon Capture Center, which aims to reduce the 

cost of achieving very high capture rates (up to 99%) during flexible operation.  

 

Storage opportunities are well dispersed and within reasonable distance of gas-fired power 

plants throughout the country 

 

The U.S. has widespread and abundant geologic storage options in deep saline aquifers. Geologic 

storage of CO2 is widely available to reduce carbon emissions from fossil fuel-fired power plants 

and other large point sources. The U.S. Department of Energy (DOE) Carbon Storage Atlas 

estimates a median storage potential of over 8,000 Gt in saline formations in the U.S., which are 

spread across multiple sedimentary basins.44 This estimate of domestic saline storage capacity 

represents over 1,000 years’ worth of emissions from U.S. NGCCs.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
43 U.K. Dep’t for Bus., Energy & Indus. Strategy, Start-up and shut-down of power carbon capture, usage and 

storage (CCUS) facilities, BEIS No. 2020/031 (Aug. 17, 2020), 

https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/929284/AECOM_

report_final_version_clean_inc_appendices.pdf. 
44 DOE, NETL Carbon Storage Atlas 5th Ed. 28 (2015), https://www.netl.doe.gov/sites/default/files/2018-

10/ATLAS-V-2015.pdf.  

https://terc.ac.uk/news-events/carbon-capture-rates-in-focuss-sse-grant-beis/
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/929284/AECOM_report_final_version_clean_inc_appendices.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/929284/AECOM_report_final_version_clean_inc_appendices.pdf
https://www.netl.doe.gov/sites/default/files/2018-10/ATLAS-V-2015.pdf
https://www.netl.doe.gov/sites/default/files/2018-10/ATLAS-V-2015.pdf
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Figure 3, developed by Carbon Solutions, LLC using NATCARB data, illustrates generalized 

saline storage potential in the U.S. 

 

 
Figure 3 
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Figure 4 shows generalized saline storage capacity with existing coal and natural gas-fired power 

plant locations superimposed (137 coal plants, totaling 603 MtCO2/yr; 293 natural gas plants 

totaling 444 MtCO2/yr). 

 

 

 
Figure 4 

 

As illustrated in these figures, saline storage opportunities are widespread across the U.S. and 

much of the existing fossil fuel-fired power plants are located on top of or in proximity to 

sedimentary basins with significant saline storage capacity. 
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Additionally, significant saline storage potential has been identified in the offshore Mid-Atlantic 

region (see Figure 5 below). Battelle Memorial Institute led a DOE-sponsored consortium to 

investigate storage opportunities in the Mid-Atlantic offshore region including the Baltimore 

Canyon Trough and the Georges Banks Basin.45 The results of the study suggest that deep saline 

formations in this offshore region may be able to store hundreds of millions to billions of tonnes 

of CO2, which could serve as an important storage resource for fossil fuel-fired power plants in 

the Northeast region. 

 

 
Figure 5 

Hydrogen and Ammonia Firing 

 

I. Introduction 

 

Hydrogen is a versatile, carbon-free energy carrier that has the potential to substitute for natural 

gas in the power sector.46 Particularly in a future power sector consisting of significant 

renewable generation and requiring clean dispatchable support, hydrogen-fired plants may play a 

 
45 OSTI, Mid-Atlantic U.S. Offshore Carbon Storage Resource Assessment Project (Final Technical Report) 

https://www.osti.gov/biblio/1566748-mid-atlantic-offshore-carbon-storage-resource-assessment-project-final-

technical-report  
46 See generally, Testimony of Mike Fowler, Clean Air Task Force, Before the U.S. Senate Comm. on Energy & 

Nat’l Res. (Feb. 10, 2022) https://www.catf.us/resource/mike-fowler-testimony-senate-committee-energy-natural-

resources-hydrogen/.  

https://www.osti.gov/biblio/1566748-mid-atlantic-offshore-carbon-storage-resource-assessment-project-final-technical-report
https://www.osti.gov/biblio/1566748-mid-atlantic-offshore-carbon-storage-resource-assessment-project-final-technical-report
https://www.catf.us/resource/mike-fowler-testimony-senate-committee-energy-natural-resources-hydrogen/
https://www.catf.us/resource/mike-fowler-testimony-senate-committee-energy-natural-resources-hydrogen/
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meaningful, though potentially limited, role.47 Renewable electricity generation and hydrogen 

production and use could have a symbiotic relationship in the power sector, where hydrogen can 

be produced with electrolysis from excess renewable generation and stored for later use in gas 

turbines or other equipment in much larger volumes and with much greater energy content than 

is likely to be feasible with batteries, and where hydrogen-producing electrolyzers can be ramped 

down at times when additional capacity is needed on the grid. 

 

There is considerable industrial experience making and using hydrogen which is being 

transferred to the power sector.48 Some current commercial offerings from the major turbine 

Original Equipment Manufacturers (OEM) can operate on up to 30%–50% ratios of 

hydrogen/natural gas (by volume) using dry low-NOx combustors and even higher using 

diffusion combustors (albeit with implications for NOx emissions and control). Further, several 

OEMs have committed to offering 100%-hydrogen capable machines by 2030. Approximately a 

50% reduction in CO2 emissions can be achieved when using a 75% vol. hydrogen blend in 

natural gas compared to using natural gas only. Currently, gas turbines with higher hydrogen 

volumes face several challenges that must be addressed in parallel with NOx emissions, such as 

flashback, stability, and ramping and load-change impact, but those challenges can be overcome 

as more projects are built. From a thermodynamic viewpoint, 100% hydrogen turbines likely can 

achieve satisfactory power outputs; however, considerable engineering, analysis, testing, and 

real-world validation at full scale will be required to achieve commercial acceptance of high-

hydrogen heavy-duty gas turbines. EPA must utilize its authority under the Clean Air Act to 

press the state-of-the-art methods of pollution control forward.49  

 

The primary combustion challenge for gas turbines operating on hydrogen is NOx emissions and 

EPA should carefully consider this issue in exploring the potential for hydrogen co-firing. With 

dry low NOx combustors (“DLN” or “DLE”), conventional combined cycle gas turbines burning 

natural gas can achieve NOx emissions as low as 9 parts per million (ppm) by volume (dry basis, 

adjusted to 15% oxygen) and in the low single digits (ppm) with selective catalytic reduction 

(“SCR”).50 Hydrogen can burn hotter and faster and is more easily ignited than methane, the 

primary constituent of natural gas. Hydrogen’s stoichiometric adiabatic flame temperature 

(“AFT”) is several hundred degrees Fahrenheit higher than methane, and flame temperature is a 

strong (exponential) driver of NOx emissions, which increase rapidly at combustion 

temperatures above about 2900°F. NOx emissions from gas turbines burning up to 100% 

hydrogen can be managed effectively with diluent addition to existing diffusion flame 

 
47 Jane Long et al., Clean Firm Power is the Key to California’s Carbon-Free Energy Future, Issues in Sci. & Tech. 

(Mar. 24, 2021), https://issues.org/california-decarbonizing-power-wind-solar-nuclear-gas/. 
48 EPA may also base standards upon “the reasonable extrapolation of a technology’s performance in other 

industries.” Lignite Energy Council v. EPA, 198 F.3d 930, 934 (D.C. Cir. 1978) (finding it appropriate, and in line 

with the purposes of the Clean Air Act, to rely on technology transfer from other industries). 
49 Siemens Gas and Power GmbH & Co., Hydrogen power with Siemens gas turbines, fig. 3 (Apr. 2020), 

https://internationalgbc.org/wp-content/uploads/2021/07/0718_hydrogencapabilitesgt-april-2020.pdf; EPRI, 

Technology Insights Brief: Hydrogen-Capable Gas Turbines for Deep Decarbonization, Table 2 (Nov. 2019), 

https://www.epri.com/research/products/000000003002017544; EU Turbines, Commitments, 

https://www.euturbines.eu/power-the-eu/gas-turbines-renewable-gas-

ready/commitments/#:~:text=At%20the%20beginning%20of%202019,renewable%20and%20low%2Dcarbon%20ga

ses (last accessed Jun. 3, 2022).  
50 Sargent & Lundy, Combustion Turbine NOx Control Technology Memo (Jan. 2022) 

https://www.epa.gov/system/files/documents/2022-03/combustion-turbine-nox-technology-memo.pdf.  

https://issues.org/california-decarbonizing-power-wind-solar-nuclear-gas/
https://internationalgbc.org/wp-content/uploads/2021/07/0718_hydrogencapabilitesgt-april-2020.pdf
https://www.epri.com/research/products/000000003002017544
https://www.euturbines.eu/power-the-eu/gas-turbines-renewable-gas-ready/commitments/#:~:text=At%20the%20beginning%20of%202019,renewable%20and%20low%2Dcarbon%20gases
https://www.euturbines.eu/power-the-eu/gas-turbines-renewable-gas-ready/commitments/#:~:text=At%20the%20beginning%20of%202019,renewable%20and%20low%2Dcarbon%20gases
https://www.euturbines.eu/power-the-eu/gas-turbines-renewable-gas-ready/commitments/#:~:text=At%20the%20beginning%20of%202019,renewable%20and%20low%2Dcarbon%20gases
https://www.epa.gov/system/files/documents/2022-03/combustion-turbine-nox-technology-memo.pdf
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combustors. The turbine OEMs have considerable experience with these systems. Diffusion 

combustors rely on an inert diluent for NOx control, (generally either nitrogen gas, or 

water/steam), however, and availability generally is limited to Integrated Gasification Combined 

Cycle (“IGCC”) and chemical plants having air separation plants, or the process incurs high 

water consumption and demand on limited resources. All these diluents generally have a 

negative impact on plant efficiency. Therefore, diffusion combustion is a limited option for high-

hydrogen turbines in the electric utility sector. 

 

Low-NOx combustors in electric utility gas turbines burning methane typically use significant 

excess air flow to reduce flame temperatures and hence NOx formation. Stable hydrogen 

combustion also is feasible under very lean conditions, which can allow hydrogen use without an 

increase in combustion temperatures, and hence NOx, relative to natural gas. This potential is 

illustrated in Figure 6 where flame temperature for hydrogen and methane is plotted as a function 

of excess air volume. Both hydrogen and methane burn very hot at stoichiometric conditions 

(air-fuel ratio = 1.0) but in practice gas turbines burning methane use very lean air-fuel ratios 

(< 1.0) in order to limit peak flame temperatures and so reduce NOx formation. Hydrogen can 

burn even leaner than methane, and this property of the fuel creates opportunities for stable 

flames even under lean conditions needed to control temperatures. 

 

 

Figure 6: Flame temperature calculations by M. Fowler and N. Shilling using NASA’s Chemical 

Equilibrium for Applications tool.51  

 

 
51 NASA, CEARUN, https://cearun.grc.nasa.gov/ (last accessed Jun. 3, 2022); see also Schefer et al., ch. 8 – Lean 

Hydrogen Combustion (Mar. 1, 2007), https://www.osti.gov/servlets/purl/1731098; Vincent McDonnell, 

Development and Application of Multipoint Array Injection Concepts for Operation of Gas Turbines on Hydrogen 

Containing Fuels (Nov. 8, 2021), https://netl.doe.gov/sites/default/files/netl-file/21UTSR_McDonell.pdf.   

https://cearun.grc.nasa.gov/
https://www.osti.gov/servlets/purl/1731098
https://netl.doe.gov/sites/default/files/netl-file/21UTSR_McDonell.pdf
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Development of new low-NOx (“DLN” and “DLE”) combustors for hydrogen is an area of 

significant work by the gas turbines OEMs, and by 2030, OEMs are aiming to achieve NOx 

emissions performance similar to or better than natural gas while firing fuel with high (up to 

100%) hydrogen. Permitting decisions made today for new gas turbine projects can ensure NOx 

emissions per unit of electricity generated do not rise appreciably in the event of later conversion 

to high hydrogen firing, including mandates for use of SCR where economically achievable, or 

where the lowest achievable emissions are required 

 

The commercialization timelines for high hydrogen turbines will depend on the availability of 

hydrogen to achieve validation in full scale and ability to meet performance, emissions, and 

operability requirements. Lack of adequate hydrogen supply will extend these timelines. In 

addition to EPA’s efforts, DOE is working to create regional markets for demand and supply of 

clean hydrogen which will help accelerate learning through demonstration projects. DOE’s $8 

billion Regional Clean Hydrogen Hub Program, authorized by the Infrastructure Investment and 

Jobs Act (“IIJA”) of 2021, will support regions in developing the hydrogen production capacity, 

off-taker technologies, and connective infrastructure needed to establish regional clean hydrogen 

economies and will demonstrate diverse hydrogen production and use technologies.52  

 

The use of hydrogen only makes sense as a means of reducing pollution if the hydrogen used is 

from low- or zero-carbon sources. Combustion of high-carbon hydrogen will have the net result 

of increasing GHG pollution. For this reason, EPA should list the hydrogen production source 

category and set standards that limit emissions of GHG from the hydrogen production process. 

This will ensure that the hydrogen supplied from natural gas is low- to zero-carbon. Failure to 

address upstream emissions associated with hydrogen production used in power generation 

would result in net increases in GHG emissions, especially if sourced from uncapped steam 

methane reformers or from non-zero-carbon electricity. The emissions intensity of hydrogen 

sourced from electrolysis operations is also important. If electrolysis production results in higher 

emissions from the power sector (either because it is directly powered by grid energy or is 

powered by zero-carbon resources that would have otherwise been used on the electricity grid), 

then total power sector emissions will increase and use of such hydrogen to generate electricity 

would be counterproductive. EPA must evaluate this potential and determine whether it can set 

standards that will avoid any increase in emissions through use of electrolytic hydrogen in the 

power sector.   

 

EPA and other agencies must also ensure that hydrogen infrastructure is built and regulated to 

ensure no leaks, as hydrogen is itself acts as a short-lived indirect GHG.  

 

 

 

 
52 See DOE, Notice of Intent No.: DE-FOA-0002768, re: Bipartisan Infrastructure Law: Additional Clean Hydrogen 

Programs (Section 40314): Regional Clean Hydrogen Hubs (June 2022), https://eere-

exchange.energy.gov/Default.aspx#FoaIddd3fb3cd-2dde-4317-a342-697b9d1c3abc.  

 

https://eere-exchange.energy.gov/Default.aspx#FoaIddd3fb3cd-2dde-4317-a342-697b9d1c3abc
https://eere-exchange.energy.gov/Default.aspx#FoaIddd3fb3cd-2dde-4317-a342-697b9d1c3abc
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II. Operational Considerations  

 

In practice, gas turbines must perform well in a complex operating regime, which may grow 

even more complex as more variable renewable generation is added to the grid. Hydrogen 

turbines will have to manage considerable operational complexities including: 

 

• Fuel Flexibility: Fuel flexibility is required to cope with early uncertainties around the 

consistency and volume of hydrogen availability. Furthermore, capability to operate on 

100% natural gas or other non-reactive fuels as a backup (in the case of a hydrogen-

supply interruption), as part of startup and shutdown (“SUSD”) procedures, and 

potentially under low-load conditions to qualify as rolling reserve, could be necessary in 

rare instances. 

 

• Load Flexibility: Conventional natural gas DLN combustors are equipped with multiple 

nozzles that are activated in different sequences and combinations depending on turbine 

load. The same configuration is being adopted for hydrogen turbines with modifications 

around combustor design to cope with the increased pressure drop due to higher 

hydrogen volumetric flow rates.  

 

• Startup/shutdown: CO2 emissions during turbine startup and shutdown can be significant 

in the inventory of total annual emissions and facility permit restrictions. This will be an 

area of development as hydrogen turbines may be using natural gas during these transient 

operations.  

 

• Trips: When turbines trip, the fuel control system immediately stops supplying fuel, but it 

does not stop the flow of residual fuel contained within supply manifolds. Hydrogen’s 

low specific density and buoyancy may result in fuel “hideout”—especially in the upper 

regions of combined-cycle heat recovery steam generators.  

 

• Turbine Materials: Combusted gas from hydrogen will have higher moisture levels with 

higher heat transfer properties that can increase the temperature of hot gas path 

components and reduce their life. Maintaining turbine firing temperatures equivalent to 

natural gas will require attention to component cooling strategies and materials to avoid 

reduction of output and efficiency. 

 

OEMs have the resources, technologies, tools, experience, and qualification processes, as well as 

the development facilities necessary to solve combustion, thermal management, and materials 

issues associated with hydrogen and the increased moisture in its combustion products. Backup 

and startup procedures will likely require 100% natural gas, distillate, or other lower-reactive 

fuel, so a dual-fuel control system and combustor configuration will be necessary as has been 

employed for synthetic gas/natural gas-fueled IGCC turbines. The key questions are when and 

how these solutions will be commercially available; how much operational complexity and how 

many restrictions will be incurred; and what the emission profile of such units would be under a 
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range of operational scenarios. Regulatory drivers and certainty will support investment in 

developing and deploying this technology. 

 

III. Logistical Considerations  

 

Performance testing 

New turbines typically undergo a shop test before delivery to site where ‘as-tested’ performance 

data is compared to the design data. Turbines are then tested at the site of final installation to 

determine the actual performance characteristics when the turbine is coupled with the other 

components and uses the available gas onsite. Contractual obligations are generally only satisfied 

with performance testing where both parties verify the compliance of turbine specifications to 

the contract. Performance testing requires large volumes of hydrogen able to sustain the turbine 

testing for several hours. High-pressure hydrogen cylinders only allow for several minutes of 

turbine testing. Absent sufficient hydrogen supply to complete acceptance testing, it will be 

difficult to move forward with the next phases of technology development for higher hydrogen 

blends. Sufficient hydrogen supply can be secured by co-locating testing facilities with hydrogen 

production facilities such as in the case of Takasago Hydrogen Park in Hyogo Prefecture, Japan.  

 

Minimum hydrogen blend required to achieve meaningful CO2 emissions reduction  

A hydrogen/natural gas blend of 75vol% hydrogen is required to reduce CO2 emissions by 50% 

compared to 100% natural gas operation, see Figure 7. Ultimately gas plants utilizing hydrogen 

as a GHG mitigation measure must move toward complete replacement of natural gas for normal 

operations. While presently approximately 30% co-firing of hydrogen is feasible in the power 

sector in locations with access to clean hydrogen, these projects are a necessary steppingstone 

toward complete fuel replacement. The lower volume projects are demonstrated and in the near 

term will achieve reductions that can be improved upon in the future and will produce essential 

advancements and learning. As discussed above, EPA has the responsibility to ensure that on a 

case-by-case basis each EGU installs BACT and hydrogen co-firing must be part of the review.  

 

 
Figure 7 
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IV. Hydrogen Production, Delivery & Storage 

 

One of the key challenges for hydrogen-operated power plants is the lack of a consistent and 

adequate supply of low-carbon hydrogen.  

 

Production: To achieve the desired environmental impact from burning hydrogen in turbines, the 

hydrogen must be near-zero carbon hydrogen, which generally means hydrogen produced by 

electrolysis fed by zero-carbon electricity that is additional to the zero-carbon electricity 

otherwise used by the electricity grid or by steam methane reforming with high levels of carbon 

capture and geologic sequestration. Hydrogen from renewable energy would be used as the 

source for power generation if this hydrogen was imported from another geographic location 

with high renewable resources or was produced from excess renewable electricity generated. 

Low-carbon hydrogen of fossil origin can be produced consistently and can supply hydrogen as a 

baseload fuel without requiring large hydrogen storage facilities.  

 

Transportation: Delivering hydrogen to the plant will require a dedicated hydrogen pipeline from 

the source if hydrogen concentrations are to exceed 15vol% as part of a natural gas/hydrogen 

mixture. Hydrogen pipeline costs can be significant if the power plant is not in proximity to the 

hydrogen source. This is an important parameter to consider when planning on retrofitting 

existing power plants with hydrogen or siting new plants.  

 

Storage: Achieving high levels of hydrogen utilization rates in power plants necessitates on-site 

hydrogen storage to allow buffer capacity. While it appears that cost-effective hydrogen storage 

can be achieved by using natural underground caverns, some risks still need to be assessed.53 

Other methods, such as cryogenic storage, are feasible but commercially challenging. Regulation 

and policy-setting around this area are needed to better incentivize hydrogen storage solutions 

that are cost-competitive and widely adopted. Until this challenge is addressed, natural gas back-

up will be required to ensure continuous operations.  

 

V. Comparative Economics of Hydrogen Co-firing and Carbon Capture for 

Natural Gas Power Plants 

 

As discussed above, installing nearly 100% post-combustion carbon capture is currently 

available and cost-reasonable for gas-fired power plants. Depending on a variety of factors, using 

hydrogen for power generation would not necessarily compete with CCS and might have a role 

in decarbonizing power generation capacities. EPA should set performance-based standards that 

allow for advancement of a range of technologies in parallel. Figure 8 shows that the economics 

for using hydrogen versus CCS in power applications is dependent on the plant capacity factor 

and the price of hydrogen in question. Low-carbon hydrogen based on ATR/SMR + CCS 

technology will have a produced cost of hydrogen that is around three times that of the natural 

gas feedstock on a thermal energy basis. For instance, natural gas at $5/MMBTU, once reformed 

in an ATR/SMR + CCS facility, will produce low-carbon hydrogen at around $15/MMBTU, 

depending on many factors. This multiplier may vary depending on the scale of the facility, the 

 
53 See Maria Portarapillo & Almerinda Di Benedetto, Risk Assessment of Large-Scale Hydrogen Storage in Salt 

Caverns, 14 Energies 2856 (May 15, 2021). 
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efficiency of the reforming unit, and the associated cost of carbon transport and sequestration, 

which is plant-specific and location-dependent. Nonetheless, Figure 8 aims to show the levelized 

cost of electricity (“LCOE”) of an NGCC using low-carbon hydrogen without CCS compared to 

an NGCC using natural gas with CCS as a function of plant capacity factor.  

 

Figure 8 

 

As Figure 8 demonstrates, the best abatement option for the gas fleet will depend on several 

variables, including location, fuel price, capacity factor, and access to infrastructure. There will 

not necessarily be one GHG mitigation option that will work best for the entire fleet and EPA 

should use its authority to press advancement of available technologies in parallel. This approach 

will ensure that several advanced decarbonization options are available regardless of the 

configuration of the power sector or individual plants.  

Efficiency 

 

As described above, CCS, in particular, along with hydrogen co-firing, are available at 

reasonable costs and can achieve much deeper GHG emission reduction from gas-fired power 

plants than efficiency improvements. These facts alone disqualify efficiency improvements as 

BACT for individual power plants or as the basis of performance standards at present, never 

mind in a forward-looking way which is the direction EPA must look in setting performance 

standards. Efficiency improvements also degrade over time. CATF ACE Comments, 41-42. If 

there are limited instances where efficiency improvements are BACT, technology is readily 

available and cost reasonable to support emission rates of 700lbs CO2/MWh.54  

 
54 See Andover Technology Partners, Improving Heat Rates on Combined Cycle Power Plants, (Oct. 3, 2018) 

(attached) (reviewing efficiency options for existing gas plants); see also Lazard, Levelized Cost of Energy 

Analysis, v. 15.0, at 18 (Oct. 2021) https://www.lazard.com/media/451905/lazards-levelized-cost-of-energy-version-

150-vf.pdf (assuming 720lbs. CO2/MWh for new combined cycle gas). 

https://www.lazard.com/media/451905/lazards-levelized-cost-of-energy-version-150-vf.pdf
https://www.lazard.com/media/451905/lazards-levelized-cost-of-energy-version-150-vf.pdf
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Methane Emissions 

 

Any continued reliance on natural gas as part of a decarbonized energy future means it is critical 

to clean up the GHGs, both methane and CO2, upstream55 of the power plant. And any increased 

reliance on natural gas places a premium on establishing mitigation measures to reduce those 

emissions today. 

 

While equivalency can be a useful tool to evaluate the overall impact of methane loss to total 

methane and CO2 emissions, it is also critical that EPA uses the most updated data to determine 

the impacts of natural gas usage. EPA must ensure that the Greenhouse Gas Inventory (“GHGI”) 

accounts for all the known industry emissions, including super-emitters – infrequent, but very 

large emission events that can arise at oil and natural gas facilities. As currently calculated, 

EPA’s GHGI underestimates the methane emissions associated with the production and 

transmission of natural gas because it fails to account for these emissions. A large body of 

measurement-based studies have consistently shown higher oil and gas methane emissions than 

EPA’s inventory.56 Accurate accounting of super-emitters can increase the inventory estimates of 

emissions by 60-70%.57 Without representing the real methane leak rate, EPA will underestimate 

the true CO2 emissions rate of utilizing natural gas. 

 

It is also important for EPA to utilize the most recent global warming potential (“GWP”) of 

methane. To estimate the emissions rate of natural gas, EPA uses a 100-year GWP of 25, which 

comes from the IPCC’s AR4 in 2007. Since that time, the IPCC has updated methane’s 100-year 

GWP, finding it is 29.8 over that period.58 In estimating the emissions rate, EPA should use this 

most recent GWP.59 

 
55 Specifically, upstream in this section means oil and natural gas production, natural gas processing, and natural gas 

transmission and storage. 
56 Lyon et al., Constructing a spatially resolved methane emission inventory for the Barnett Shale region, 49 Env’t 

Sci. Tech. 8147 (2015); Zavala-Araiza et al., Reconciling divergent estimates of oil and gas methane emissions, 112 

Proc. Nat’l Acad. Sci. 15597 (2015); Zavala-Araiza et al., Super-emitters in natural gas infrastructure are caused by 

abnormal process conditions, 8 Nat. Commc’ns. 14012 (2017); Zimmerle et al., Methane emissions from the natural 

gas transmission and storage system in the United States, 49 Env’t Sci. Tech. 9374 (2015); Omara et al., Methane 

emissions from conventional and unconventional natural gas production sites in the Marcellus Shale region, 50 

Env’t Sci. Tech. 2099 (2016); Peischl. et al., Quantifying atmospheric methane emissions from Haynesville, 

Fayetteville, and northeastern Marcellus shale gas production regions, 120 J. of Geophysical Res.: Atmospheres 

2119 (2015); Caulton et al., Importance of superemitter natural gas well pads in the Marcellus Shale, 53 Env’t Sci. 

Tech. 4747 (2019); Robertson et al., New Mexico Permian Basin measured well pad methane emissions are a factor 

of 5–9 times higher than U.S. EPA estimates, 54 Env’t Sci. Tech. 13926 (2020); Zhang et al., Quantifying methane 

emissions from the largest oil-producing basin in the United States from space, 6 Sci. Advances 5120 (2020); Lyon 

et al., Concurrent variation in oil and gas methane emissions and oil price during the COVID-19 pandemic, 21 

Atmospheric Chemistry and Physics 6605 (2021). 
57 Alvarez et al., Assessment of methane emissions from the U.S. oil and gas supply chain, 361 Science 186 (2018). 
58 IPCC, Climate Change 2022: Mitigation of Climate Change 10-155 (Apr. 4, 2022), 

https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf.   
59 In addition to utilizing the most recent 100-year GWP for methane when looking at the emissions rate of natural 

gas, it is also important for EPA to evaluate and recognize the near-term benefits to reducing methane in its overall 

climate impacts analysis. While past assessments of GHGs anticipated changes at a steady rate, science has evolved. 

We now know that catastrophic tipping points – the loss of the Amazon rainforest, the collapse of the West 

Antarctic ice sheet – can occur at much lower temperatures than we thought in the past. Because of methane’s short 

lifetime in the atmosphere compared to CO2, IPCC estimates that methane’s 20-year GWP is 82.5. EPA should use 

this value, as well as the 100-year GWP, when evaluating methane reductions. 

https://report.ipcc.ch/ar6wg3/pdf/IPCC_AR6_WGIII_FinalDraft_FullReport.pdf
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We also note that while EPA’s proposed methane rule package for the oil and natural gas sector 

is a good first step, there are many ways in which it should be strengthened in order to properly 

address the sector’s methane emissions as outlined in our comments to that proposal.60 

Additionally, upstream CO2 emissions from natural gas sources like engines and turbines at well 

sites, compressor stations, and processing plants can also be substantial and should be accounted 

for as part of the upstream GHG emissions.  

 

Biogas and Biomethane 

 

To effectively mitigate climate change, we need true zero-carbon options, not just fuel sources 

that emit fewer GHG emissions than fossil fuels. EPA notes that “in certain contexts, the overall 

GHG emissions profile associated with the use of biogas could potentially be lower than the 

natural gas profile if avoided emissions are considered (noting that the upstream overall GHG 

emissions outcomes depend on a range of factors including business-as-usual practice applied to 

the biogas.” White Paper at 53.  

 

Depending on the type of biomass that is converted into gas, the use of biogas or biomethane to 

fuel combustion turbines can have a range of lifecycle GHG implications. For example, 

consuming gas derived from woody biomass and other feedstocks that require active gasification 

can drive harvest-related land-use changes that release soil and plant carbon to the atmosphere. 

EPA, and state permit reviewers, must consider emissions associated with land use changes; the 

alternate fate of the biomass were it not used for energy production; information about the 

decomposition rates of biomass that is left in situ; transportation emissions; as well as the 

significant upstream emissions associated with processes such as upgrading landfill gas. 

Comprehensive lifecycle emissions must be estimated rigorously using accepted peer reviewed 

LCA methods to capture the full climate implications of utilizing biomass feedstocks for 

electricity generation.   

 

As Commenters have previously expressed, in the context of Clean Air Act Section 111, EPA 

has not demonstrated that biomass co-firing can achieve an “emission reduction” within the 

source category and therefore it is not an appropriate basis for standards or method of 

compliance.61  

 

Conclusion 

 

Every day more dire warnings regarding the future and consequences of climate change emerge. 

Experts predict that new and existing gas-fired power plants will maintain a role in the U.S 

power sector even if it is different than its historic baseload or intermediate role. Commenters 

urge EPA to take swift and meaningful action to ensure that regardless of the size and role of the 

gas-fired fleet, it has a zero-emitting role. The technology exists to press toward that future and 

 
60 See generally Comments Submitted by Env’t Def. Fund et al., Re: Standards of Performance for New, 

Reconstructed, and Modified Sources and Emissions Guidelines for Existing Sources: Oil and Natural Gas Sector 

Climate Review, 86 Fed. Reg. 63110 (proposed Nov. 15, 2021), Doc. ID EPA-HQ-OAR-2021-0317-0844 and EPA-

HQ-OAR-2021-0317-0845. 
61 CATF/NRDC et al., Comments on Biomass. 
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EPA has the authority and obligation to secure it. Commenters look forward to continuing their 

dialogue with EPA to support stringent regulation of GHG emissions from the power sector and 

can be reached at the contact information below if the Agency has any questions. 

 

 

Respectfully submitted, 

 

Jay Duffy 

Attorney 

Power Plants Program 

Clean Air Task Force 

114 State Street, 6th Fl. 

Boston MA 02109 

jduffy@catf.us 

(802) 233-7967 

 

John Thompson 

Technology and Markets Director 

jthompson@catf.us 

 

Toby Lockwood 

Technology and Markets Manager,  

Carbon Capture 

tlockwood@cleanairtaskforce.org  

 

Ben Grove 

Staff Geoscientist 

bgrove@catf.us  

 

Ghassan Wakim 

Production and Export Manager,  

Zero-Carbon Fuels 

gwakim@catf.us  

 

Darin Schroeder 

Attorney 

Super Pollutants Program 

dschroeder@catf.us  

 

Kathy Fallon 

Director of Land and Climate 

kfallon@catf.us  
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