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To the Administrator of EPA: 

	John	M.	Fitzgerald	is	a	former	House	Subcommittee	Counsel	and	Legislative	Aide	handling	1

energy	and	environment	where	he	helped	to	staff	the	Congressional	Solar	Energy	Caucus.	
He	is	former	chief	counsel,	policy	director	and	current	board	member	of	conservation	
science	and	policy	non-proDit	organizations.		Contributing	organizations	include	in	addition	
to	Methane	Action,	OceansX,	Remineralize	the	Earth,	Climate	Protection	and	Restoration	
Initiative,	and	members	of	Restore	Our	Climate,	as	well	as	numerous	individual	climate,	
chemistry,	and	other	experts	primarily	in	the	U.S.	and	Europe.
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 Methane Action welcomes your call for public input on revising rules on methane 
and VOCs from new sources of oil and gas production, transmission, storage and use.  2

Methane Action is a relatively new not-for-profit organization.  Our Board includes 
experts in science, law and public policy and, we note, given your emphasis on this issue 
in your call for public input, a long-time representative and leader of climate justice 
communities actively addressing climate change. 

 Remineralize the Earth (RTE) is a not-for-profit organization based in 
Massachusetts promoting the use of natural land and sea-based minerals to restore soils 
and forests, produce more nutritious food, and remove excess CO2 from the atmosphere. 
RTE's Boards of Directors and Advisors also include experts in science, law, agriculture 
and government, and as you highlight in your call for in-put in this matter, we note that 
these experts also include women and persons of color.  3

 In the days leading up to the gathering of heads of state convened on Earth Day 
2021 by President Joe Biden to consider cooperative action on climate change, thirty of 
the world's leading scientists with expertise ranging from climate science and 
atmospheric chemistry to conservation biology signed a letter urging national and global 
leaders to: 

1) ensure that all countries are committed to aggressively reducing or 
mitigating methane emissions at their sources;  

	From	EPA's	May	12th	announcement:	Dile:	...EPA/EPA-HQ-2

OAR-2021-0295-0001_content%20(1).pdf	--"This memorandum authorizes the posting of 
EPA-HQ-OAR-2021-0295 to Regulations.gov for public access. The U.S. Environmental 
Protection Agency (EPA) is announcing the opening of a non-rulemaking docket for 
public input. The purpose of this docket is to solicit public input on the Agency’s efforts 
to reduce emissions of methane and other air pollutants from new and existing sources in 
the oil and natural gas sector in order to further the Administration’s policies as described 
in Executive Order 13990, “Protecting Public Health and the Environment and Restoring 
Science to Tackle the Climate Crisis.” The goal of this non-rulemaking docket and other 
public engagement efforts is to gather perspectives from a broad group of stakeholders 
for the oil and natural gas sector, including individuals and communities that experience 
disproportionate adverse health and environmental impacts as a result of oil and natural 
gas operations. 

	https://www.remineralize.org/board-of-directors-2/3
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2) fund and initiate programs to monitor atmospheric methane and to 
research and develop technologies that reduce atmospheric methane safely 
and effectively; and  
 
3) frame and implement a global agreement to return atmospheric methane 
concentrations to preindustrial levels. (See, Methaneaction.org) 

 The EPA has the authority it needs to lead in all three of these efforts, in 
cooperation with the President's climate team and the Secretary of State.  Indeed, given 
today's scientific advancements and the worsening of the climate catastrophe, EPA has a 
duty to do more than reduce emissions from new sources this sector. If you look beyond 
the Clean Air Act, the EPA has the authority and indeed the clear and present duty to 
require most of those whose activities lead to methane and VOC emissions in most 
sectors to remove those harmful pollutants, which in their activities they have unleashed 
upon others in order to externalize costs and maximize profits.    4

 We submit that you are duty bound to use your statutory authorities, and fulfill the 
public trust responsibilities of the Federal Government, to the fullest by incorporating 
methane and other pollutant removal methods in your requirements as those methods are 
assessed and proven out at scale and to do otherwise would be arbitrary, capricious and 
otherwise not in accordance with the law.  Your new methane rules can be at the core of 
the larger body of work that you and the world must undertake now on the run up to the 
Glasgow Conference of the Parties to the UNFCCC and beyond.  5

	See	reporting	by	Juliet	Eilperin	and	Andy	Revkin	on	fossil	fuel	companies	ignoring	the	scientiDic	4

warnings	of	their	employees	and	the	analysis	of	public	trust	law	in	ATMOSPHERIC RECOVERY 
LITIGATION: MAKING THE FOSSIL FUEL INDUSTRY PAY TO RESTORE A VIABLE CLIMATE 
SYSTEM BY MARY CHRISTINA WOOD* & DAN GALPERN** in the Journal of Environmental Law 
and Litigation --  
https://cprclimate.org/wp-content/uploads/2021/07/45-2wood.pdf.	

 See also, World Scientists’ Warning of a Climate Emergency 2021 William J Ripple, Christopher 5
Wolf, Thomas M Newsome, Jillian W Gregg, Timothy M Lenton, Ignacio Palomo, Jasper A J 
Eikelboom, Beverly E Law, Saleemul Huq, Philip B Duffy... BioScience, biab079, https://doi.org/
10.1093/biosci/biab079, https://academic.oup.com/bioscience/advance-article/doi/10.1093/biosci/
biab079/6325731: 
"Given the impacts we are seeing at roughly 1.25 degrees Celsius (°C) warming, combined with the many 
reinforcing feedback loops and potential tipping points, massive-scale climate action is urgently needed. 
The remaining carbon budget for 1.5°C was recently estimated to have a 17% chance of being negative, 
indicating that we may already have lost the opportunity to limit warming to this level without overshoot or 
risky geoengineering (Matthews et al. 2021). Because of the limited time available, priorities must shift 
toward immediate and drastic reductions in dangerous short-lived greenhouse gases, especially methane 
(UNEP/CCAC 2021)."... 
“To address this fundamental overexploitation, we echo the call made by Ripple and colleagues (2020) to 
change course in six areas: (1) energy, eliminating fossil fuels and shifting to renewables; (2) short-lived air 
pollutants, slashing black carbon (soot), methane, and hydrofluorocarbons; (3) nature, restoring and 
permanently protecting Earth’s ecosystems to store and accumulate carbon and restore biodiversity; ..."

	3
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 We therefore recommend that you use your several statutory authorities, including 
but not limited to the Clean Air Act, to require oil and gas emitters of methane to not only 
aggressively reduce emissions at the source but also to remove or cover the costs of 
removing the methane and VOCs they have emitted. Pending the deployment of methane 
conversion or filtering methods, EPA could require the removal of a carbon and health 
equivalent (which might be referred to as "CO2eh" if one were to include other 
environmental health effects of removing methane or other pollutants in addition to 
radiative forcing) of pollution thereof over the past twenty years, which is the combined 
life and perturbation time of methane in the atmosphere given its basic direct and indirect 
effects.  

 For example, as the Administrator you have the authority to restrict the use and 
require the removal of "any substance that presents an unreasonable risk of injury to 
health or the environment" . Indeed, if you so determine, then you are required to adopt 6

regulations ending or limiting that risk by requiring those who use the substance to limit 
its use and/or retrieve the substance. You can also regulate the process, amounts, and 
locations in which such substances are used.    7

 Considering that the EPA itself has found that substances it already classifies as 
hazardous including benzene, toluene, and other volatile organic compounds, are 
produced in the process of extracting and delivering methane, it is reasonable to restrict 
the process by which these are emitted to the extent practicable.  Given that there is no 
inherent right to subject others to hazardous substances and given that alternatives for 
heating and electric generation are readily available, it would be unreasonable to allow 
regulated entities to continue producing such emissions unless they were retrieved and 
destroyed or permanently removed in full.  

 In promulgating the recently restored methane regulations in 2016, the EPA 
stated: 

"Several VOC that are commonly emitted in the oil and natural gas source 
category are Hazardous Air Pollutants (HAP) listed under Clean Air Act 
(CAA) section 112(b), including benzene, toluene, ethylbenzene and 
xylenes (this group is commonly referred to as ‘‘BTEX’’) and n-hexane. 
These pollutants and any other HAP included in the VOC emissions 
controlled under the NSPS, including requirements for additional sources 
being finalized in this action, are controlled to the same degree. ... The 
HAP reductions from these standards will be meaningful in local 

	15	U.S.C.	§26046

	15	U.S.	Code	§	2605	-	Prioritization,	risk	evaluation,	and	regulation	of	chemical	substances	and	mixtures7
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communities, as members of these communities and other stakeholders 
across the country have reported significant concerns to the EPA regarding 
potential adverse health effects resulting from exposure to HAP emitted 
from oil and natural gas operations. Importantly, these communities 
include disadvantaged populations."  8

The EPA Has a Duty to Reduce Methane Emissions and Require Methane Removal 
to Reduce the Harm Inflicted by Methane and VOCs on Health and the 
Environment  

 As the scientific papers cited below demonstrate, about 25% of the climate 
change we are experiencing is caused by methane.  The doubling in density of it in recent 
decades in the atmosphere from the historic norm of less than .8 ppm to 1.94 ppm and 
apparent continuing increases makes this situation worse. Most of that increase in 
methane's presence in the atmosphere is due to direct releases caused by humans in oil 
and gas production, in livestock and rice production, and the warming and increased 
releases of methane that those human caused releases trigger, in turn, from natural 
sources such as wetlands.  Furthermore, EPA has noted, as we discuss further below, that 
reducing methane production for oil and gas use will reduce harmful VOCs at the same 
time. 

 The widespread use of methane along with substantial leakage was once thought 
to be reasonable given the lack of cleaner alternatives for generating heat or electricity.  
Given the rapid adoption of solar, wind, and geothermal energy sources (and shortly 
hydrogen), in improvements in the efficiency of transmission, storage and use of energy, 
and now in methods of removing methane from near leaks and the ambient atmosphere, 
however, within the time you have to begin to enforce your next methane regulations, it 
will no longer be reasonable to accept any leakage of methane that is not retrieved. 

New Electricity Storage Batteries Mean Renewables Can Supply Most Heat and 
Electricity Needed 

 Until recently many thought natural gas was needed as the primary fuel for filling 
the gaps that (essentially non-polluting) solar and wind could not, even with the best 
dispatching over efficient transmission grids.  However, in addition to advances in 
lithium and other batteries, this month we have seen the public announcement of iron-air 

	"The measures finalized in this action achieve reductions of GHG and VOC emissions through direct 8

regulation and reduction of [hazardous air pollutant] HAP emissions as a cobenefit of reducing VOC 
emissions. The data show that these are cost-effective measures to reduce emissions and the rule’s benefits 
outweigh these costs. (govinfo.gov/content/pkg/FR-2016-06-03/pdf/2016-11971.pdf,	at	35827).	
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batteries of utility scale and low cost on the very near horizon.  This means that natural 9

gas fired electric generating plants can be backed out of the grid along with coal and oil 
fired plants.  As we reduce the terrible direct health effects of the pollution fossil fuels 
cause, especially on front line communities that now include those subject to forest wild 
fires, floods and extreme heat, however, we should also replace the iron that some fossil 
fuel burning has emitted that may have helped to oxidize methane.  

Even Before the Advent of the Iron-Air Storage Battery the International Energy 
Agency Asked Nations to Stop Investing in New Fossil Fuel Production 

 The advent of powerful new storage options gives even greater force to the IEA 
statement that we no longer need new investments in fossil fuel supplies .  The transition 10

can be orderly, but it must be undertaken. As the Guardian put it, quoting the IEA: 

Exploitation and development of new oil and gas fields must stop this year and no 
new coal-fired power stations can be built if the world is to stay within safe limits 
of global heating and meet the goal of net zero emissions by 2050, the world’s 
leading energy organisation has said. 

In its strongest warning yet on the need to drastically scale back fossil fuels, the 
International Energy Agency (IEA) also called for no new fossil-fuel cars to be 
sold beyond 2035, and for global investment in energy to more than double from 
$2tn (£1.42tn) a year to $5tn (£3.54tn) The result would not be an economic 
burden, as some have claimed, but a net benefit to the economy. 

Fatih Birol, the IEA’s executive director and one of the world’s foremost energy 
economists, told the Guardian: “If governments are serious about the climate 
crisis, there can be no new investments in oil, gas and coal, from now – from 
this year.” (Emphasis added.)  11

The EPA Can Complete the Development, Assessment and Deployment of Methods 
of Removing Methane from the Atmosphere Efficiently, Safely and Affordably  

 It is practicable and reasonable to require that new sources of methane be allowed 
only if there is no practicable alternative in the location they will serve and if they will be 
accompanied by a significant net reduction in methane in the atmosphere, for example, 

	(https://www.energy-storage.news/news/long-duration-storage-mystery-revealed-form-9

energy-discloses-details-of-mul).  

	https://www.iea.org/reports/net-zero-by-205010

 See, https://www.theguardian.com/environment/2021/may/18/no-new-investment-in-fossil-fuels-11

demands-top-energy-economist. 
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20% more than any emissions of methane or the CO2 equivalent that they will cause. The 
EPA has the legal authority to require this and there is now the technical ability to 
accomplish this within a timeframe sufficient to include with advance notice in your final 
regulations.  Thus, it is not only within your power but it is your legal duty, given the 
Executive Order and the requirements of the laws you are charged to apply. 

 It is also reasonable to use your other authorities, as discussed on page 3 and in 
the next section, to address and reduce the increasing damage done by the releases of 
methane, VOCs and other pollutants from existing fossil fuel extraction and 
infrastructure, by requiring them to bear the cost of removing methane or its equivalents 
from the atmosphere both near and far from the sources as the technologies for doing so 
are nearly at hand and will be with a modicum of help from the EPA and others, in the 
U.S. or abroad. 

Under Existing Law The EPA Can Require Fees and Performance Bonds to Pay for 
the Development and Implementation of Its Methane Regulations, including 
Decommissioning. 

 The EPA should review its existing authorities under not just the Clean Air Act 
but also the full range of laws regulating substances that endanger public health and the 
environment or are hazardous per se. The set of Federal laws enacted after the Clean Air  
Act of 1970 were designed to protect the integrity of the environment and its ecological 
functions including Federal waters and wetlands, public health and safety.  These include 
but are not limited to the Comprehensive Environmental Response, Compensation and 
Liability Act (Superfund) of 1980, as amended in 1986, the Toxic Substances Control 
Act, of 1976 as amended in 2016.  This set of laws and the Clean Air Act as well as the 
public lands laws affecting many of the sites of oil and gas, (and coal) extraction, should 
already encompass the VOCs that are also produced in natural gas and oil production and 
should shortly encompass GHGs such as methane and nitrous oxide and CO2 given the 
increasing harms to the environment and health they are imposing. 

	 In	the	more	than	Difty	years	of	developing	modern	Federal	and	international	
environmental	law	against	a	background	of	Federal	common	law	and	trust	
responsibility,	and	international	customary	law,	few	gaps	remain.	It	is	only	cramped	
interpretations	of	them	in	most	cases	that	leave	pollution	control	needs	unmet. 	12

 These laws and others authorize the EPA to impose fees to cover the costs of 
containment, remediation and as necessary, removal, of such pollution.  Those fees 

	We	and/or	our	allies	expect	to	work	with	the	EPA	beyond	Diling	this	comment	to	craft	speciDic	12

research	and	regulatory	steps	including	but	not	limited	to	commenting	on	the	rule	or	rules	EPA	
proposes	in	or	by	September.		In	that	process	we	expect	to	provide	more	speciDic	suggestions	as	
warranted,	but	do	not	wish	here	to	limit	the	scope	of	EPA's	review.
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should include a requirement of performance bonds to fully cover the costs of halting 
leaks and removing any leaked methane from the atmosphere as the methods for doing so 
are scaled up.  These bonds should cover all existing and any potentially leaking 
abandoned oil and gas wells  and storage and transmission sites or pipelines.  13

 The median costs are relatively low and should not prevent the plugging or 
sealing of most wells, but the EPA must also be aware that some cost more than a million 
dollars to plug and must prepare to require those responsible to get the job done.  The 
good news is that contracting for multiple well plugging is more cost effective.  14

 In "Decommissioning Orphaned and Abandoned Oil and Gas Wells: New 
Estimates and Cost Drivers", In Environmental. Science and Technology, 
Daniel Raimi,	of	Resources	for	the	Future,	et	al.	summarized	their	review	of	
most	complete	data	base	of	oil	and	gas	wells	known	as	follows: 
,  

 Millions of abandoned oil and gas wells are scattered across the United 
States, causing methane emissions and other environmental hazards. Governments 
are increasingly interested in decommissioning these wells but want to do so 
efficiently. ...We analyze data from up to 19,500 wells and find median 
decommissioning costs are roughly $20,000 for plugging only and $76,000 for 
plugging and surface reclamation. In rare cases, costs exceed $1 million per 
well. (Emphasis added) Each additional 1,000 feet of well depth increases costs 
by 20%, older wells are more costly than newer ones, natural gas wells are 9% 
more expensive than wells that produce oil, and costs vary widely by state. 
Surface characteristics also matter: each additional 10 feet of elevation change in 
the 5-acre area surrounding the well raises costs by 3%. Finally, we find that 
contracting in bulk pays: each additional well per contract reduces 
decommissioning costs by 3% per well. These findings suggest that regulators can 
adjust bonding requirements to better match the characteristics of each well. 

 "Decommissioning Orphaned and Abandoned Oil and Gas Wells: New Estimates and Cost Drivers", 13
Daniel Raimi* et al. Environmental. Science and Technology, July 14, 2021, https://pubs.acs.org/doi/
10.1021/acs.est.1c02234.

	A	fact	sheet	said	to	summarize	an	agreement	on	a	bi-partisan	Infrastructure	bill	was	circulated	14

among	U.S.	climate	activists	on	July	28th.		It	included	the	following	paragraph:	Environmental 
Remediation. In thousands of rural and urban communities around the country, hundreds of thousands of 
former industrial and energy sites are now idle – sources of blight and pollution. 26% of Black Americans 
and 29% of Hispanic Americans live within 3 miles of a Superfund site, a higher percentage than for 
Americans overall. Proximity to a Superfund site can lead to elevated levels of lead in children’s blood. The 
deal invests $21 billion in environmental remediation, making the largest investment in addressing the 
legacy pollution that harms the public health of communities and neighborhoods in American history, 
creating good-paying union jobs in hard-hit energy communities and advancing economic and 
environmental justice. The bill includes funds to clean up superfund and brownfield sites, reclaim 
abandoned mine land and cap orphaned gas wells (Emphasis added). 
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  Many older pipelines have significant gas leaks and need to be repaired, replaced 
or closed.  Prof. Rob Jackson of Stanford and others have mapped these leaks in several 
cities prompting the cities to repair the pipelines in part due to the danger of explosions of 
ignited, leaked gas.  The filtration proposed by Jackson et al. could also be used to 
remove Nitrous Oxide, another GHG that also destroys protective stratospheric ozone. 

 To solve the problem of difficult to plug leaks more completely,  
Prof. Rob  Jackson of Stanford and others have designed a series of methods for 
destroying or converting methane near the sources of the leaks  or far from them. 15

One being tested now at the University of Copenhagen converts methane into water and 
minor amounts of CO2.  We describe these in the next section. 

The EPA, State Department and other agencies Must Work with Mexico and other 
Countries to Reduce Their Higher Rates of Leakage 

 In a summary of a paper to be published soon, Sky News reported the following 
serious findings today: 

"Mexico leaks more methane into the atmosphere than the US and at an 
"alarming and worrying" rate, a report has warned. 

The country's leak rate from oil and gas operations is twice as high as that of the 
US, which is the world's top oil producer, a group of researchers has found."  16

 In the steps we outline at the end of these comments we set out specific steps the 
EPA can undertake with other agencies and international organizations to solve these 
harmful leaks and remove the pollution resulting from them. 

 The EPA Can Help Complete the Development and Assessment of Methods 
for Destroying Leaked Methane at a Distance  

	"Methane removal and atmospheric restoration Zeolites and other technologies should be evaluated and 15

pursued for reducing methane concentrations in the atmosphere from 1,860 ppb to preindustrial levels of 
~750 ppb. Such a goal of atmospheric restoration provides a positive framework for change at a time when 
climate action is desperately needed." R. B. Jackson, E. I. Solomon, J. G. Canadell, M. Cargnello and C. B. 
Field, in Nature Sustainability, 20 May 2019. 

	https://news.sky.com/story/mexicos-methane-leak-rate-alarming-and-worrying-for-climate-change-16

report-warns-12366279 
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  We draw now upon a peer reviewed article from May 2021 summarizing what is 
probably the most efficient means of removing methane as recommended by the 
scientists in the second point of their April 2021 declaration: 

A nature-based negative emissions technology able to remove atmospheric  
methane and other greenhouse gases  17

Abstract: Fulfilling the Paris Climate Agreement requires reducing rapidly the 
new emissions of greenhouse gases (GHGs) to reach net zero by 2050. As some 
anthropogenic emissions cannot be zero, to compensate [for] them it will be 
necessary to remove GHGs from the atmosphere. Among possible methods, the 
Iron Salt Aerosol (ISA) offers new possibilities, including removal of methane 
and several other GHGs, as well as carbon dioxide. .... ISA mimic[s] natural 
processes and the dust which probably participated in the cooling during the ice-
ages over the past million years. ... studies indicate low cost, easy deployment and 
efficacy, all of which can be validated by future small scale field trials , a step 18

needed before... implementation at a climate-relevant scale. 

From Atmospheric Pollution Research, May 2021, continued. 

1. Introduction 

The Paris climate agreement called to limit global warming to less than 2 °C 
above pre-industrial levels, and is the biggest challenge humanity must meet 
(Anderson 2016). IPCC Integrated Assessment Models and scenarios show that 
limiting warming must combine reduction of GHG emissions with removal of 
GHGs from the atmosphere (Anderson 2016) through deployment of Negative 
Emissions Technologies (NETs). 

Numerous NETs have been proposed, with the majority focusing on carbon 
dioxide removal (de Richter et al., 2018; McLaren 2012). But non-CO2 GHGs, 
predominantly methane, provide nearly 35% of the climate forcing (Blasing 2016) 
by well-mixed GHGs. The global warming potential of CH4 ranges from about 
twenty eight to eighty four times more than CO2 on 100 year and 20 year 
timescales respectively (Myhre et al., 2013), therefore making CH4 removal 
important for overall work to address climate change. The Iron Salt Aerosol 
(ISA) technology described in this article can oxidize CH4 into CO2, while 
also causing other cooling effects (Oeste et al., 2017). (Emphasis added.) 
Anthropogenic sources now add about forty billion tons of carbon dioxide and 
CO2 equivalent (CO2-eq) to the atmosphere every year (CA&NCI 2019). More 

 Atmospheric Pollution Research, Volume 12, Issue 5, May 2021, 101035 https://17

www.sciencedirect.com/science/article/pii/S1309104221000891,	TingzhenMingab	
Renaud deRichterc	FranzDietrichOested	RobertTulipe		SylvainCaillolf 
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https://www.sciencedirect.com/science/journal/13091042
https://www.sciencedirect.com/science/journal/13091042/12/5
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https://www.sciencedirect.com/topics/earth-and-planetary-sciences/greenhouse-gas-emission
https://www.sciencedirect.com/science/article/pii/S1309104221000891#bib10
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/carbon-dioxide-removal
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/carbon-dioxide-removal
https://www.sciencedirect.com/science/article/pii/S1309104221000891#bib36
https://www.sciencedirect.com/science/article/pii/S1309104221000891#bib122
https://www.sciencedirect.com/science/article/pii/S1309104221000891#bib20
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/global-warming-potential
https://www.sciencedirect.com/science/article/pii/S1309104221000891#bib127
https://www.sciencedirect.com/science/article/pii/S1309104221000891#bib132
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/anthropogenic-source
https://www.sciencedirect.com/science/article/pii/S1309104221000891#bib27


than a trillion tons of CO2-eq would need to be removed (Allen et al., 2009) to 
restore the CO2 level of the early Holocene (280 ppm) (Harvey et al., 
2013; Indermühle et al., 1999). To remove billions of tons of CO2 per year 
(Herzog 2011), other proposed NETs generally require huge new infrastructures. 
The ...Iron Salt Aerosol (ISA) nature-based method for Greenhouse Gases 
Removal (GGR), ...could be a simple, safe and quite cheap way to remove ... 
warming compounds including CH4, CO2, some tropospheric O3, some black 
carbon (BC) (Emphasis added.) (Raju et al., 2020), by replicating the iron-rich 
dust production that might have helped to cool the planet in Ice Ages (Abadi et 
al., 2020; Sur et al., 2015). 
... 

In summary, tropospheric iron aerosols (Ito and Shi 2016; Li et al., 2017) enable: 

 (i) iron(III)/iron(II) photocatalysis under sunlight, generating chlorine  
atoms (Wittmer et al., 2016; Wittmer and Zetzsch 2016) which destroy  
CH4 and some local surface O3, 

 (ii) deposition of soluble iron over iron-deficient oceanic regions enhances 
 marine primary productivity (Maher et al., 2010; Okin et al., 2011), 

(iii) deposition of soluble iron over calcareous or alkaline soils enhances 
plant primary productivity (Abadía et al., 2011; Fernández et al., 
2013; Rizzolo et al., 2017), 
(iv) cloud formation by DMS enhances the albedo (Wingenter et al., 
2007). 

...  

Conclusion 

A nature-based method has been described in this article: proposing the use of 
ISA to enhance the amount of tropospheric Cl• in order to destroy CH4, some 
surface tropospheric O3 and some soot-BC, and then remove some CO2 by 
diluted Ocean Iron Fertilization (OIF); and cool the Earth by several other 
mechanisms such as producing DMS which will in turn act by Marine Cloud 
Brightening (MCB) effect (Wingenter 2007). 

In view of the risks of climate tipping points such as further melting of polar and 
subpolar glaciers, and potential massive release of methane by destabilization of 
oceanic methane hydrates or melting permafrost (Lenton et al., 2019; O'Connor et 
al., 2010), to our knowledge the ISA nature-based solution and photocatalytic 
processes (de Richter et al., 2017; Tang et al., 2019) are the only proposed 
methods that may enhance the speed of atmospheric CH4 removal. (Emphasis 
added.) ISA might also reduce or inhibit CH4 emissions (Hu et al., 2020; Jäckel 
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and Schnell 2000), while also mitigating other factors that increase the danger of 
tipping points (Lenton et al., 2019).  

 The recent article quoted extensively above summarizes many peer reviewed 
studies and experiments showing that the most cost-effective way to quickly reduce 
climate forcing is apparently at hand, and the EPA need only use its authorities to work 
with those whose research have brought us this close in order to assess and deploy this 
solution and reap the multiple benefits of it in a very short time. 

The Benefit/Cost Ratio of Methane Removal Compels the Administrator  
To Assess and Advance Its Use 

BENEFIT SECTION 

 Atmospheric pollution is altering the earth’s climate in unpredictable ways, some 
plausibly catastrophic. As Nobel Prize winner Elinor Ostrom noted “we have only one 
globe with which to experiment,” which suggests climactic uncertainty should tilt 
towards safety and efficacy.   

 Two recent articles explain the Biden Administration's current calculations of the 
social cost of methane: 

"Using 2020 as a baseline and a 3% average discount rate (explained further 
below), the IWG calculated the Social Cost of Carbon at $51/metric ton (mt), 
the Social Cost of Methane at $1,500/mt, and the Social Cost of Nitrous Oxide 
at $18,000/mt.  This represents a dramatic reversal in the federal government’s 
valuation of the impacts of climate change, as under the prior Administration 
these social costs were set at essentially insignificant levels."  19

"Ultimately, the Biden administration used the Obama-era formula for a central 
social cost of carbon for 2020 of $51 a ton, with methane and nitrous oxide, 
which both pack a stronger climate punch than CO2, at $1,500 a ton and $18,000 
a ton in 2020, respectively. These would rise to $85 a ton for CO2, $3,100 a ton 

	-- https://www.jdsupra.com/legalnews/biden-administration-reinvigorates-19

the-4196838/
#:~:text=Using%202020%20as%20a%20baseline,Nitrous%20Oxide%20at%20%2418
%2C000%2Fmt. 
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for methane and $33,000 for nitrous oxide by 2050 as damage from warming is 
expected to progress."  20

 Besides being a potent greenhouse gas, methane is a major contributor to ground-
level ozone formation.  Among other things, ozone has substantial negative impacts on 
human health and crop yields.  Because methane is relatively short-lived in the 
atmosphere compared to carbon dioxide, we suggest taking action to reduce methane 
offers a compelling path to a rapid reduction in global warming.  Although some who 
describe the removal of ambient methane over the high seas do not focus much on the 
effects of reducing ground level ozone, given that methane disperses widely in the 
atmosphere once released, a general drawdown of it will have significant reductions in 
ground level ozone of which methane is a constituent part. 

 Reducing methane emissions 45% by 2030 offers substantial benefits not only for 
the climate, but also agriculture, and human and ecosystem health, as such reductions are 
projected to avoid nearly 0.3°C of global warming by 2045.  The annual dollar value of 
these benefits, starting in 2040, is estimated as $470 billion, worldwide. Assuming a 
(perhaps conservative) share of GDP at 10%, the US (currently at 15% of worldwide 
GDP) loss is approximately $47 billion annually of the projected lost benefits. Some of 
these benefits include a reduction of 255,000 ozone-related premature deaths, 775,000 
asthma-related hospital visits, 73 billion hours of lost labor due to extreme heat, and 26 
million tons of crop losses annually.  21

 Swiss Re’s integrated assessment model estimates that worldwide economic 
losses could reach 10% of total economic value by 2050 if climate change remains on its 
current trajectory.  While the fallibilities of integrated assessment models are well 22

known, as the world’s largest reinsurance provider, Swiss Re must stand behind 
companies who insure against such losses, thus providing a relevant perspective and 
voice.  Moreover, Swiss Re arguably provides estimates that are more precise in terms of 
economic damages than some other integrated assessment models, in part because they 
include supply chain disruptions, migration effects, the effect of temperature on 

	(https://www.scientificamerican.com/article/cost-of-carbon-pollution-pegged-at-51-a-ton/- March 1, 20

2121.) 

	The	Digures	in	this	section	were	compiled	by	Ph.D.	economists	familiar	with	Federal	cost-beneDit	21

calculations	who	are	volunteering	to	help	Methane	Action.

	Swiss Re is the world’s largest reinsurance company and has been reporting on losses attributable to 22

climate change for at least twenty years.  In 2001, the USAID Policy Bureau discussed its recent report that 
climate change induced damage was the second largest loss category of the previous year globally. (John 
Fitzgerald served in the Policy Bureau of USAID at the time.)
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agricultural productivity, the impact on human health and labor productivity, as well as 
the risk of flooding in areas of economic activity, among other things.  

 According to Swiss Re, even if the Paris Agreement targets are hit (i.e., a 
temperature rise of “well below” 2C), North America’s GDP is projected to be 3.1% 
lower in 2050 than a “no-change” environment, which we calculate to be approximately 
(non-discounted) $1.5 trillion dollars (subtracting out Canada and Mexico) of lost GDP, 
or an average annual loss of approximately $50 billion. The discounted (3%) value is 
approximately $618 billion, with an average annual discounted loss of benefits of $21 
billion.  

 Swiss Re also estimates a “severe” 3.2C increase by 2050, in which North 
America’s GDP is projected to decline 9.5%.  We calculate the loss of total GDP 
(subtracting out Canada and Mexico) as approximately (non-discounted) $4.2 trillion, or 
an average annual loss of $140 billion. The discounted (3%) value is approximately $1.73 
trillion in total, with an average annual discounted loss of benefits of approximately $58 
billion.  

 Using our two estimates as bands, we suggest an approximate lower bound of 
discounted (3%) lost benefits at $21 billion annually and an approximate upper bound of 
discounted (3%) lost benefits at $58 billion annually.  23

COST SECTION 

 Methane removal (MR), specifically enhanced atmospheric methane oxidation 
(EAMO), is among the least-cost, restoration-scale greenhouse gas removal (GGR) 
methods, due to its ability to impact the entire global atmosphere with a small number of 
treatment sites, taking advantage of the atmosphere’s natural mixing.  Enhanced 
atmospheric methane oxidation can remove a climactically significant quantity of 
cumulative methane emissions over the past two centuries in a cost effective manner: One 
estimate places this at approximately 22 percent of all historic anthropogenic GHG 
emissions (CO2e), which is on the order of hundred of billions of tons of methane 
removed from the atmosphere (“Climate restoration by pathway”). 

 There are few cost studies that estimate the total cost of returning the atmospheric 
concentration of methane to pre-industrial levels, which is consistent with a climate that 
humans evolved for and flourished in for millennia.  Instead, most studies of the costs of 
methane remediation focus on estimating partial costs, such as the cost per ton of CO2e 
to reduce methane emissions by millions of tons per year, a small fraction of the 

	See	note	17.		These	are	estimates	of	experts	in	the	Dield	of	cost-beneDit	calculations	for	Federal	23

regulatory	procedures.
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approximately 400 GT CO2e of methane removal required to restore the climate (Source: 
“Climate restoration by pathway”).  Many studies focus on the impact of such measures 
on the fraction of a degree of warming avoided within a decade or two, rather than fully 
reversing global warming. 

 It is useful to compare the cost of methane oxidation first, to the cost of mitigating 
methane emissions from fossil fuel operations and agricultural sources, and second, to the 
cost of carbon dioxide removal (CDR). 

 Nisbet et al. (2020) point out that “removal of emissions from the air, after they 
have been emitted, is a major part of the CO2 carbon capture and storage discussion but 
has been little discussed for methane. This enquiry is a task that deserves attention and 
technological development.”  24

 Methane emissions reduction, primarily from the fossil fuel and agriculture 
industries, has the potential to remove 180 million tonnes of methane per year with 
currently available methods and can avoid almost 0.3 degrees C of warming by 2040.   25

 The costs of methane emissions reduction may range from $20 to $600 per ton 
CO2e.  Up to 75 million tons per year of methane emissions reduction is possible at a 
cost of less than $600 USD per tonne of methane reduced (UNEP 2021).  Methane flaring 
has a cost of $20 per ton CO2e, while agricultural emissions reduction is estimated to 
cost $50 to $65 per ton CO2e (Gillingham and Stock, 2018, Journal of Economic 
Perspectives, https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.32.4.53, Table 2, p. 59; 
amounts are reported in 2017 dollars).  Simulations of the GAINS model indicate that 
methane can be removed at a cost below $24 USD per ton CO2e for the energy, 
agriculture and waste sectors. (Lena Höglund-Isaksson et al 2020 Environ. Res. 
Commun. 2 025004 https://iopscience.iop.org/article/10.1088/2515-7620/ab7457/pdf, p. 
16).  The Joint Institute for Strategic Energy Analysis (2015) study identified millions of 
metric tons of CO2e of methane reduction opportunities, including some that are quite 
cost effective, however the size of this opportunity is not of sufficient scale to influence 
the atmospheric concentration of methane (JISEA (2015) https://www.nrel.gov/docs/
fy16osti/62818.pdf).  JISEA identifies methane emissions reduction opportunities 
amounting to approximately 120 million metric tons of CO2e per year (JISEA 2015, p. 
22). 

	((Nisbet et al. (2020, Reviews of Geophysics) https://agupubs.onlinelibrary.wiley.com/24

doi/full/10.1029/2019RG000675, Section 2.1) 

	(UNEP 2021 https://wedocs.unep.org/bitstream/handle/20.500.11822/35917/25

GMA_ES.pdf).

	15

https://pubs.aeaweb.org/doi/pdfplus/10.1257/jep.32.4.53
https://iopscience.iop.org/article/10.1088/2515-7620/ab7457/pdf
https://www.nrel.gov/docs/fy16osti/62818.pdf
https://www.nrel.gov/docs/fy16osti/62818.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/35917/GMA_ES.pdf
https://wedocs.unep.org/bitstream/handle/20.500.11822/35917/GMA_ES.pdf
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019RG000675
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019RG000675


 Adding to the relatively high cost of methane emissions reduction is the 
complexity of coordinating the effort across the myriad fossil fuel and agricultural sites 
where the emissions occur.  Nisbet et al. (2020) found large discrepancies between 
atmospheric methane concentration measurements and aggregations of the myriad 
emissions sites, stating that the discrepancy between “top-down” estimates of annual 
global methane emissions obtained from atmospheric measurements and “bottom-up” 
aggregations from summing emissions estimates from national data adds complexity to 
the policymaking process (Nisbet et al. (2020, Reviews of Geophysics) https://
agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019RG000675, Section 1.2) 
 
 Methane oxidation, however, has far lower costs than CDR. By introducing iron 
trichloride dust to the atmosphere, thereby enhancing the natural rate of oxidation, 
methane oxidation is far more cost effective than many well known methods of removing 
carbon dioxide.  The method takes the iron catalyst and aerosolizes it, suspending it in the 
air.  The resulting air with lower methane concentration then mixes with the surrounding 
air.  This has the potential to double the natural rate of methane oxidation.  The material 
cost of iron trichloride is likely the main cost component.   

 The most recent estimates by atmospheric methane removal researchers is at least 
an order of magnitude lower than the cost of CO2 capture by CDR, for example. 

	 In	the	May	2021	article	in	Atmospheric	Pollution	Research	entitled	"A	nature-
based	negative	emissions	technology	able	to	remove	atmospheric	methane	and	
other	greenhouse	gases",	the	authors	presented	cost	estimates	from	earlier	studies	
using	ISA	for	removing	CO2	alone	via	direct	application	to	ocean	waters	in	ocean	
iron	fertilization.		That	is	different	from	the	much	more	diluted	release	of	iron	dust	a	
few	hundred	yards	above	the	ocean	to	oxidize	the	more	powerful	GHG	that	is	
methane.		Nonetheless,	the	studies	are	useful	in	terms	of	determining	the	cost	of	the	
process:	

Table 1. ISA Costs. Selected literature indicates C:Fe ratios in plankton during iron 
fertilization experiments, illustrating the possible extremely low costs of Carbon 
Dioxide Removal (CDR) by ISA employing an iron organic complex as precursor. 
These figures assume material and delivery costs of US$ 35,000/ton of iron as 
ferrocene. They are for short term CO2 drawdown, not long-term storage, and do 
not include the other effects of ISA such as removal of some non-CO2 GHGs, 
nor albedo enhancement which could enhance ISA cooling potential (Oeste et al., 
2017). The molar ratio of Fe and C is given by Fe/C = 56/12 = 4.65, while the 
CO2/C ratio is 44/12 = 3.67, giving a Fe/CO2 molar ratio of 56/44 = 1.27. 
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Even recognizing that the C sequestration is only partial, the cost values obtained 
in table 1 (as low as $0.10/tCO2) suggest the ISA method (estimated at ~$1/tCO2), 
if field trials demonstrate its safety, could be the cheapest available Negative 
Emissions Technology (NET) (McLaren 2012). Its dilute dispersion means ISA 
has high plankton uptake potential, despite the uncertain amount of carbon that 
will sink to the bottom of the ocean for long term or permanent removal from the 
atmosphere. These cost estimates are partial, as they only take into consideration 
the possible OIF effect of ISA. So overall unit cost per ton of CO2-eq removed 
could be lower than these estimates if its additional effects in the troposphere 
could significantly enhance this cooling effect. In addition, ISA effects should be 
much more rapid, and the growth of phytoplankton in the upper ocean has the 
added benefit of increasing ocean biomass and the marine food web, even while it 
returns some carbon to the air. 

Expected ISA cooling effects not taken into consideration for the cost estimations 
made in Table 1 include tropospheric CH4 and surface-ozone removal, 
CH4 emissions reduction, tropospheric Marine Cloud Brightening by 

(Author and reference) 
Text from article

moles C:Fe 
ratio

tons 
CO2/1 ton 

Fe

cost in US$/ton 
CO2 removal by the ISA 

method

(Morel and Hudson 1985), (Anderson 
and Morel 1982), (Martin 1990)

10,000:1 to 
100,000:1

1,706,000 to 
75,871

$5/tCO2 to $0.5/tCO2

extended Redfield ratio (Liu et al., 
2010) 
106 Carbon: 16 Nitrogen: 1 
Phosphorus: 0.1–0.001 Iron

1,060:1 to 
106,000:1

833 to 
83,280

$42/tCO2 to $0.42/tCO2

Ho et al. (2003) 124,000:7.5 or 
16,533:1

12,990 $2.65/tCO2

Boyd et al. (2004) 26,000:1 20,428 $1.70/tCO2

(Maldonado et al., 2001) intracellular 
Iron:C ratios of 6.6 µmol iron/mol C

151,515:1 119,047 $0.3/tCO2

(Twining et al., 2004) 
Iron:C ratios of 6.0–14.1 µmol:mol 
before iron addition and 40 µmol:mol 
after iron addition

166,666:1 then 
25,000:1

130,951 
then 
19,643

$0.265/tCO2 then 
$1.80/tCO2

(Sarthou et al., 2008) 
Fe:C ratio mean value of 
4.47 µmol:mol

233,713:1 175,774 $0.2/tCO2

(Abraham et al., 2000) 
3 µmol Fe per mol C

333,333:1 261,902 $0.13/tCO2

(Buitenhuis et al., 2016) zooplankton 
and marine bacteria have a Fe:C ratio 
of 2.10−6 

500,000:1 392,854 $0.09/tCO2
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enhanced DMS emissions (Wingenter 2007) and some others (Oeste et al., 2017). 
Also, as will be seen in the next section, the calculations in the table above only 
take into account the iron content of phytoplanktonic cells, and not the iron 
recycling, nor the benefits to the oceanic food web. 

To remove billions of tons of CO2 per year (Herzog 2011), other proposed NETs 
generally require huge new infrastructures. The next section explains how the Iron 
Salt Aerosol (ISA) nature-based method for Greenhouse Gases Removal (GGR), 
if its safety is proved, could be a simple, safe and quite cheap way to remove 
some warming compounds including CH4, CO2, some tropospheric O3, some 
black carbon (BC) (Raju et al., 2020), by replicating the iron-rich dust production 
that might have helped to cool the planet in Ice Ages (Abadi et al., 2020; Sur et 
al., 2015). 
... 
Rough estimation of the additional ISA quantities needed to slowdown global 
warming has been estimated (Oeste et al., 2017) at the equivalent of current 
anthropogenic ISA emissions by fossil fuel industries: 100,000 to 200,000 tons 
per year. Several ways to add the proposed quantity of iron in the lower 
troposphere are presented in Fig. 1 (Oeste et al., 2017), without the associated 
pollution of the current anthropogenic iron emissions. 

 ... 
The global marine fuel consumption is estimated to about 450 million t/yr per 
year. If 300 ppm of iron could be added in the form of iron fuel additives to the 
fuel consumed by the shipping industry, then 135,000 tons of ISA could be 
produced. ...(Oeste et al., 2017). 

 ... 

 Given the costs found in the studies summarized in table 1 above, and given that 
methane is 84 times as warming over a period of twenty years as is CO2, it is not 
unreasonable to estimate that the cost of atmospheric methane removal is in the range of 
less than one or two US Dollars per ton of CO2e removed.  In comparison, CDR is 
estimated to cost between $100 and $1,000 USD per ton CO2. 

 Thus the benefit/cost ratio of enhanced atmospheric methane oxidation by ISA 
and closely related methods virtually compels the Administrator to advance its 
assessment and appropriate use. 

The summary of the EPA's 2016 Methane and VOC Regulations Shows Methane 
Fuel Production Leads to Emissions of Hazardous Substances and those that 
Endanger Public Health and the Environment, Requiring Control or Removal. 
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As EPA correctly stated in its Obama-era methane rule : 26

The measures finalized in this action achieve reductions of GHG and VOC 
emissions through direct regulation and reduction of [hazardous air pollutant] 
HAP emissions as a cobenefit of reducing VOC emissions. The data show that 
these are cost-effective measures to reduce emissions and the rule’s benefits 
outweigh these costs.  
... 
Several VOC that are commonly emitted in the oil and natural gas source category 
are Hazardous Air Pollutants (HAP) listed under Clean Air Act (CAA) section 
112(b), including benzene, toluene, ethylbenzene and xylenes (this group is 
commonly referred to as ‘‘BTEX’’) and n-hexane. These pollutants and any other 
HAP included in the VOC emissions controlled under the NSPS, including 
requirements for additional sources being finalized in this action, are controlled to 
the same degree. The cobenefit HAP reductions for the final measures are 
discussed in the RIA and in the technical support document (TSD), which are 
included in the public docket for this action. The HAP reductions from these 
standards will be meaningful in local communities, as members of these 
communities and other stakeholders across the country have reported significant 
concerns to the EPA regarding potential adverse health effects resulting from 
exposure to HAP emitted from oil and natural gas operations. Importantly, these 
communities include disadvantaged populations.  

 EPA stated, again correctly, that it has great discretion in how it regulates sources 
of pollution that endanger public health or welfare in the following section: 

... 

A. Statutory Background 

The EPA’s authority for this rule is CAA section 111, which requires the EPA to 
first establish a list of source categories to be regulated under that section and then 
establish emission standards for new sources in that source category. Specifically, 
CAA section 111(b)(1)(A) requires that a source category be included on the list 
if, ‘‘in [the EPA Administrator’s] judgment it causes, or contributes significantly 
to, air pollution which may reasonably be anticipated to endanger public health or 
welfare.’’ This determination is commonly referred to as an ‘‘endangerment 
finding’’ and that phrase encompasses both of the ‘‘causes or contributes 
significantly to’’ component and the ‘‘endanger public health or welfare’’ 
component of the determination.  

	(govinfo.gov/content/pkg/FR-2016-06-03/pdf/2016-11971.pdf, at 35827) 26
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 Today one can "reasonably anticipate" not only future endangerment, but one 
can reasonably anticipate seeing on the nightly news, night after night, the images of 
fires, winds, smoke, floods, deadly heat, drought and the clear and present damage to 
human health and welfare caused by methane and other GHGs. 

 As the EPA continued to explain its CAA authorities over foreseeable risks in 
2016: 

Once a source category is listed, CAA section 111(b)(1)(B) requires that the EPA 
propose and then promulgate ‘‘standards of performance’’ for new sources in such 
source category. Other than the endangerment finding for listing the source 
category, CAA section 111(b) gives no direction or enumerated criteria 
concerning what constitutes a source category or what emission sources or 
pollutants from a given source category should be the subject of standards. 
Therefore, as long as the EPA makes the requisite endangerment finding for the 
source category to be listed, CAA section 111 leaves the EPA with the authority 
and discretion to define the source category, determine the pollutants for which 
standards should be developed, and identify the emission sources within the 
source category for which standards of performance should be established.  

The Best System of Emission Reduction (B.S.E.R.) is Now to Destroy Any Methane 
Released or Not Extract, Transport, Store or Use Methane at all. 

CAA section 111(a)(1) defines ‘‘a standard of performance’’ as ‘‘a standard for 
emissions of air pollutants which reflects the degree of emission limitation 
achievable through the application of the best system of emission reduction which 
(taking into account the cost of achieving such reduction and any non-air quality 
health and environmental impact and energy requirement) the Administrator 
determines has been adequately demonstrated.’’ (at 35828) 
... 
The standard that the EPA develops, based on the BSER, is commonly a 
numerical emissions limit, expressed as a performance level (in other words, a 
rate-based standard). As provided in CAA section 111(b)(5), the EPA does not 
prescribe a particular technological system that must be used to comply with a 
standard of performance. Rather, sources can select any measure or combination 
of measures that will achieve the emissions level of the standard. CAA section 
111(h)(1) authorizes the Administrator to promulgate ‘‘a design, equipment, work 
practice, or operational standard, or combination thereof’’ if in his or her 
judgment, ‘‘it is not feasible to prescribe or enforce a standard of performance.’’ 
CAA section 111(h)(2) provides the circumstances under which prescribing or 
enforcing a standard of performance is ‘‘not feasible’’: Such as, when the 
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pollutant cannot be emitted through a conveyance designed to emit or capture the 
pollutant, or when there is no practicable measurement methodology for the 
particular class of sources.  27

 In 2021 and thereafter, EPA and its partners have and will have an even greater 
capacity to measure methane emissions near the source and from satellites.  EPA can 
attribute emissions to different types of operations and thus to require the removal of 
methane or its CO2 equivalents in proportionate amounts by those responsible for those 
operations.  28

  

EPA Can Take the Following Steps to Formulate a More Comprehensive Methane 
and Other GHG Control Program 

Reducing emissions and concentrations of greenhouse gases and black soot (climate 
forcing agents).  In order to reduce greenhouse gases and other climate forcing agents to 
historically healthy levels as soon as possible the Administrator of the Environmental 
Protection Agency (EPA), in consultation with the Secretaries of Energy, Agriculture, the 
Interior, State and Treasury, the Administrator of USAID, the Chief Executive Officers of 
the Millennium Challenge Corporation and the U.S. International Development Finance 
Corporation and the Export Import Bank, should: 

A) Use his existing authorities including but not limited to the Clean Air Act, the 
Toxic Substances Control Act, the Comprehensive Environmental Response and 
Control Act, the Resource Conservation and Recovery Act, the Clean Water Act, 
the Independent Agencies' Appropriations Act, to propose and promulgate 
regulations before July 4th, 2022 expediting the limitation or elimination of 
emissions of, and the removal from the atmosphere of methane, carbon dioxide, 
and other climate forcing agents in such a manner as to require the adoption of 
technologies that are designated by the Administrator annually as cost-effective; 

B) In consultation and cooperation with the Special Envoy and Domestic Advisor 
on Climate Change and the appropriate departments and agencies, including but 
not limited to the Chair of the Council on Environmental Quality, and foreign and 

	govinfo.gov/content/pkg/FR-2016-06-03/pdf/2016-11971.pdf,	35827-35829.	27

	See,	e.g.	testimony	of	EDF's	attorneys	and	scientists	on	the	docket	for	this	round	of	input	on	new	28

methane	rules	which	testimony	notes	greater	relative	emissions	from	older,	low	producing	wells,	for	
example.
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international governments, review existing and pending patents and relevant 
scientific and other literature for methods of removing methane, carbon dioxide 
and other climate forcing agents from the atmosphere both near and far from their 
sources and review methods for reducing or eliminating emissions thereof, as well 
as grants and contracts for the development of such technologies made by the 
U.S. and other governments, including but not limited to the United Kingdom, 
and foundations, and ensure that the research, development, and deployment of 
such methods is completed and advanced each year to the extent practicable, and 
incorporated in the Administrators' proposed rules and other actions, and to the 
extent possible in the actions of other relevant agencies, including but not limited 
to their foreign assistance, intergovernmental cooperation, and international 
finance programs, and provisions. The Administrator should complete the steps of 
paragraph (B), and its subparagraphs below by July 1, 2022 unless otherwise 
noted in the schedule set forth as follows as recommended by Methane Action's 
associated scientists, economists, and lawyers:  

 (i) Complete Laboratory Tests of EAMO followed by Field 
tests methane oxidation effects of iron in ships' fuel to assess the 
feasibility of removing methane from the atmosphere in order to reduce its 
presence as a pollutant with climate forcing and other dangerous effects by 
increasing the oxidative power of the atmosphere using chlorine atoms 
generated by iron-containing sea salt aerosols. This technique is called 
Enhanced Atmospheric Methane Oxidation (EAMO), employing iron salt 
aerosol to catalyze the oxidation. EAMO mimics the natural methane 
removal processes.  The Administrator should report on the effectiveness 
of EAMO and any co-benefits of oxidizing and removing methane such as 
removing CO2, nitrous oxide, tropospheric ozone and soot, marine cloud 
brightening, phytoplankton and marine life and the subsequent 
enhancement of sequestration. The Administrator should also inform the 
Commandant of the Coast Guard and the International Maritime 
Organization of these results for their use in assessing options for reducing 
pollution from ships. The Administrator, in consultation with the Secretary 
of State, the Secretary of the Navy, the Coast Guard, the Governments of 
Denmark and the Netherlands, and competent civil society, academic and 
scientific organizations should contract in FY22 for EAMO Field Tests 
and an Environmental Impact Statement encompassing the assessment of 
expanded ship (i) and land-based (ii) deployment and complete an 
Environmental Impact Statement and a Biological Assessment in advance 
of expanded EAMO deployment.  

To complete smog chamber tests in FY22 -  $1,600,000 

Field Tests from FY22-24:    $2,156,866 
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Environmental Impact Statement in advance of expanded EAMO 
deployment in FY22:     $   348,000 

(ii) Enhanced Atmospheric Methane Oxidation (EAMO) via Remote 
Island Tower or Unused Cooling Tower.  The Administrator should 
contract for an initial test project to disperse Iron Salts Aerosols ("ISA" in 
the form of FeCl3) into the atmosphere allowing ISA to work as a 
photocatalyst that in the presence of sunshine accelerates methane 
oxidation to CO2 and water.         
 $1,207,000. 

(iii) Methane Oxidation Monitoring System (MOMS).  The 
Administrator should complete the development of a Methane Oxidation 
Monitoring System (MOMS) using data from multiple existing satellites 
and from newly installed surface detection equipment, to be deployed on 
at least twenty ships or other stations by July 1, 2023.    

The global objective of reducing atmospheric methane concentration 
towards pre-industrial levels can be achieved through reducing emissions 
or by increasing methane oxidation. While technological emission 
reduction solutions have been prioritized, nature oxidizes methane in the 
atmosphere, and amplifying nature’s approach appears efficient and 
considerably faster and lower cost. Any successful methane oxidation will 
require accurate measurement of localized atmospheric methane reduction. 
Developing the technology to oxidize atmospheric methane requires rapid 
and reliable measurement of its oxidation or removal, and such systems do 
not currently exist. Providing accurate and rapid-response data could 
transform the fields of methane and CO2 removal. 

Current solutions to the methane problem lie mainly in methane abatement 
technologies at anthropogenic sources such as capping oil and gas wells, 
or reducing emissions from the agricultural sector and landfills. However, 
these methods have not made a considerable difference in reducing 
methane concentrations, and these sectors continue to grow and contribute 
additional emissions. In addition, natural sources such as wetlands, 
terrestrial vegetation, and thawing permafrost also contribute to rising 
atmospheric concentrations of methane. Methane abatement solutions do 
not address these emissions. Due to the scale and sources of methane in 
the atmosphere, it is imperative to implement solutions that remove 
methane from the atmosphere in addition to employing abatement 
technologies. 
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One unique characteristic of methane is that it has a relatively short 
atmospheric half-life of 8 years, as opposed to several hundred for CO2. 
This is because methane can react with oxygen in the atmosphere, in a 
process known as oxidation. This oxidation means that methane can be 
removed from the atmosphere relatively quickly, forming CO2 and water 
as byproducts. 

To produce the required accurate and rapid response GHG concentration 
data, the proposed Methane Oxidation Monitoring System technology will 
use satellite data, such as ESA Copernicus, and NASA Orbiting Carbon 
Observatory to measure large-scale (100 km granularity) methane and 
CO2 removal. Natural methane oxidation is expected to be measurable in 
this way by subtracting images separated by one week. This project will 
develop and test software to usefully track air masses over the ocean and 
detect methane oxidation and eventually CO2 removal with 1-week 
resolution. This should measure both natural processes and artificially 
accelerated processes. 

Establishing an accurate and reputable source of data in this way will 
result in close to real time evaluations of oxidation that will provide the 
foundation for methane oxidation technology development and 
deployment. This monitoring methodology is a critical element in 
transforming the field of methane removal, and could similarly impact the 
field of CO2 removal. Accurate measurements of methane removal could 
introduce high quality offsets into the multi-billion dollar carbon offset 
market, and displace lower quality offsets that are more difficult to 
measure. 

MOMS will collect methane data from satellites, analyze and validate 
oxidation over a given area, and provide data to groups developing 
methane removal technologies, which could be used for carbon offset 
certification requirements. In the coming years, MOMS will contribute to 
improvements in methane oxidation monitoring technology. MOMS 
expects to partner with other companies focused on monitoring methane 
concentration levels in the atmosphere, such as MethaneSAT. 
        $2,010,000 

(iv)  Agricultural and silvicultural methane removal.  In cooperation 
with USDA and its agencies, such as the USDA Office of International 
Research, Engagement and Cooperation, by July 1, 2022,  the 
Administrator of EPA should contract for an evaluation of GHG 
sequestration, uptake, oxidation and other long term removal methods in 
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agricultural and silvicultural practice, including but not limited to the 
methods described in paragraphs 4)(I) and (II) below. 

  I) With a goal of cutting methane emissions from rice 
cultivation in half, in cooperation with USDA and USAID, the 
Administrator of EPA should contract in FY 2022 for a three year test of 
the impact of various potential additives to rice farming, including but not 
limited to iron sulfates, approved for organic farming to enhance yields, 
fight plant chlorosis, and improve the nutritional value of rice crops by 
enhancing their iron levels in order to fight anemia, in conjunction with 
other changes in rice farming practice such as targeting the flooding of 
fields more efficiently --      $3,000,000; 
and 

  II) In consultation with the Secretary of Agriculture, and 
the Administrator of USAID, the Administrator of the EPA should contract 
with one or more qualified organizations in FY22 to complete over a 
period of 18 months an agricultural GHG sequestration program, with an 
initial focus on Haiti, that includes restoring minerals to the soil and 
provides multiple development benefits: to help Haitian agronomists and 
smallholder farmers adopt the regenerative agriculture practice of soil 
remineralization, leveraging southern Haiti's enriched basalt geology to 
restore badly depleted soils and forest ecosystems, launching agroforestry 
pilot projects, producing more nutritious food, removing excess CO2					 
from the atmosphere and reducing methane emissions.  The project should 
include constructing a local supply chain that diverts the rock dust by-
product 					from Haitian quarries and cement operations to school gardens, 
smallholder farms, and forest landscape restoration sites, to regenerate 
soils and restore forest ecosystems needed to replenish local food 
production and help create a regional Carbon Storage Network (CSN) of 
communities in southern Haiti working with for-profit, non-profit, and 
government organizations to design, test, implement and evaluate a 
methodological framework of Forest Landscape Restoration and Financial 
Inclusion that can be scaled throughout the Caribbean and globally. The 
communities and implementation partners under consideration have 
established operations in the country of Haiti, and have experience 
sustaining operations and emergency aid during a significant crisis, but in 
the event that instability in Haiti prevents implementation, a network of 
communities and partners in Puerto Rico will be available and ready to 
take up the project.      $300,000 

 (v) Achieving methane and other GHG emissions reductions, and 
potential sequestration and other removal via wetlands management.  
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In cooperation with USDA, and the Commandant of the Army Corps of 
Engineers, the Administrator of EPA should contract in FY22 for one or 
more investigations of relative wetland emissions of greenhouse gases, 
through field surveys and laboratory experiments to determine if 
alternative practices could reduce greenhouse gas emission, without 
significantly changing the ecosystem of important wetland and other land 
preserves, recommend such wetland management practices, and evaluate 
proposals for changing land status, e.g., rewetting drained wetlands. At 
$500,000 per year for 3 years:     $1,500,000 

(vi)  Surface-based Photocatalytic Enhanced Methane Oxidation 
(SPEMO).  The Administrator of the Environmental Protection Agency 
should contract for three years of research and development of surface-
based photocatalytic enhanced methane oxidation (SPEMO) to: 

  I) Lower methane emissions from coal mines, oil wells and 
animal farms, to ensure that the CH4 concentration from ventilated air is 
less than 1.7 ppm by volume; and 

  II) Apply photocatalytic paint to buildings, rooftops, 
photovoltaic panels, or in a ventilated conduit to reduce methane in the 
general atmosphere as a complement to commercial photocatalytic paints 
and coatings already being used because of their self-cleaning property 
and  ability to reduce urban pollution such as nitrogen oxides and 
volatile organic compounds. 

 At $1,000,000 per year for a total contract in FY2022 for (I) and 
(II) of:         $3,000,000  

(vii) Accelerate the recovery of the stratospheric ozone layer.  To 
complement the schedule for reducing HFCs already in place via the 
Kigali protocol and U.S. law, the Administrator of the EPA, in consultation 
with the Administrator of NOAA, the Scientific Advisory Panel of the 
Montreal Protocol, the Secretary of State, and the Secretary of Energy, 
should contract in FY22 for a three year study of technologies for 
eliminating Ozone Depleting Substances at the source or in the general 
atmosphere, to promote the use of those found feasible and to develop and 
publish a comprehensive mitigation plan for reducing emissions and 
eliminating ozone depleting substances from the atmosphere.  

$500K per year for 3 years:      $1,500,000  
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(C) EPA should complete a full environmental and biological assessment of 
the likely positive and negative impacts, including co-benefits, under the National 
Environmental Policy Act and Section 7(a)(1) and (2) of the Endangered Species 
Act and other relevant domestic and international impact assessment procedures, 
of any methods that have not been the subject of such assessments prior to the 
deployment of methods of reducing the impact of climate forcing agents or 
securing the long term removal from the atmosphere of climate forcing agents, 
including, among other methods, by the addition of minerals such as iron or other 
nutrients;         $5,000,000 

(D) Integrate Pollution Removal in Development Assistance and Trade.   
  
 1) The Administrator, in consultation with the Administrators of USAID 
and of ARPA-E, the Chief Engineer of the USACE and the Commissioner of the 
Bureau of Reclamation, the U.S. Customs and Border Protection, and the 
Secretary of Commerce, should calculate the difference between the climate 
forcing agents and other pollution emitted in the production of fuels, other energy 
sources, and other goods and services, including but not limited to air, water, toxic 
and hazardous materials pollution, and waste treatment and landfills or the lack 
thereof, in other countries and such pollutants emitted in the United States, and 
the costs of that pollution and of reducing, eliminating, and removing it, and 
inform U.S. Trade Representative and the Secretary of Commerce and the public 
here and abroad by publication in the Federal Register and direct notice to the 
affected ambassadors by June 1, 2022 of the results of those calculations and 
ensure to the extent practicable that those receiving assistance or permits in 
programs under their jurisdiction or control or exporting goods or services to the 
United States will limit and sequester, oxidize or otherwise remove the climate 
forcing agents or the carbon dioxide equivalent thereof to the extent practicable 
currently and endow a fund for the future reclamation of such agents as technical 
or natural capacities for so doing are available; and 

 2) The Administrator, in consultation with the Secretary of the Treasury, 
should assist the U.S. Customs and Border Protection, and the U.S. Trade 
Representative and the Secretary of Commerce, in calculating by June 1, 2022 
tariff and trade adjustments including if necessary, embargoes, that would 
internalize the avoided pollution-related costs and externalities that exceed those 
of comparable production and transportation in the United States; so that they are 
in a position to impose tariffs and embargoes accordingly by September 1, 2022. 

 3) By September 15th 2022, the Administrators of the EPA, in consultation 
with the U.S. Customs and Border Protection should use his existing authorities 
under the Clean Air Act, the Independent Agencies' Appropriations Act and the 
Toxic Substances Control Act, among others, to impose fees or tariffs on the 
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importation of goods the production and transportation of which releases CO2, 
methane, and other pollutants that create public or environmental health hazards 
including but not limited to climate change, and are emitted in excess of the levels 
permitted by U.S. producers and transporters of comparable goods and to the 
extent that they are not comparably subjected to such a climate tax in excess of 
other taxes by the countries of origin of those goods and the parts thereof.  After 
covering the costs of implementing the border adjustments (tariffs or fees) and 
controls (embargoes or other limits) the Administrator should create and retain a 
fund to cover the costs of contracts or grants for the cost-effective removal first, 
of methane and other short lived climate pollutants, and second, of carbon 
dioxide. 

(E) Ensure Global Governance of GHG removal methods.  
The Administrator should assist the Secretary of State and the US Trade 
Representative, in consultation with the Special Envoy for Climate Change and 
the agencies participating in the affected U.S. delegations, in proposing and 
pursuing resolutions and agreements for supporting the proper assessment, 
deployment and governance of methods of reducing the atmospheric presence of 
methane and other climate forcing agents to historic healthy levels; of assessing 
the effects thereof to ensure the sufficient, safe and proper use of technologies for 
reducing the emissions of carbon dioxide, methane, CFCs, HFCs, black soot and 
other climate forcing agents or the climate forcing impact of them; and for 
actively removing such agents from the atmosphere, within or apart from existing 
international agreements in a manner that is complementary to their objectives 
and not preemptive of any conservation and restoration efforts.  Those agreements 
should include but not be limited to the UNFCCC and its protocols and accords, 
the London Convention on Marine Pollution (via the International Maritime 
Organization), the Vienna Convention on the Protection of the Ozone Layer and 
its protocols, UNECE Convention on Long-range Transboundary Air Pollution, 
the Convention on Migratory Species, the Convention on Biological Diversity and 
other conservation agreements, the major international trade agreements, and the 
United Nations, and UNEP, FAO, UNDP and any other relevant subsidiary 
bodies.        $3,000,000 

(F) Report on Plans. The Administrator, in cooperation with the Secretary of 
State, should form a Committee on Climate Restoration comprised of the 
Secretaries and agency heads to report as recommended in subsections (E) and (F) 
on their training programs and plans for cooperating with the United Nations, the 
Organization for Economic Cooperation and Development and their subsidiary 
bodies, other interested nation states in implementing paragraphs (A)-(D) and for 
incorporating these elements in their work and measuring the success of their 
implementation; and  
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G) Report on Results.  The Administrator, and such Committee on Climate 
Restoration as he may be able to convene, should report on their progress and 
report any requests and suggestions for expediting the deployment of methods 
found to be effective in light of their direct and indirect costs and co-benefits as 
informed in more detail every two years by the assessments produced by and in 
cooperation with the National Academy pursuant to paragraph (H). 

H) Comprehensive assessment of atmospheric methane sources, sinks and 
solutions, and development of a plan for atmospheric methane reduction. The 
Administrator of the EPA, in cooperation with the Secretary of Energy and the 
Secretary of State, should, by December 1, 2021, commission a report from the 
National Academy of Sciences to be delivered in draft form by July 1, 2022, and 
in final form not less than 6 months later, providing (1) an assessment of the size 
and changes occurring in emission and sinks of methane globally; (2) an 
analysis of the likely impact of atmospheric methane on climate change and other 
problems caused by atmospheric methane; (3) a review of each major methane 
emission source and sink to determine what options are available to affect their 
impact on atmospheric methane levels; (4) a review of all possible, and all 
currently practicable, technologies, programs, policy and regulatory changes that 
could help reduce atmospheric methane levels, whether by abatement (emissions 
reduction) or remediation (Greenhouse Gas Removal), and for each proposed 
technology or policy change, consideration of their technological readiness, 
likelihood of success, barriers hindering implementation, cost-effectiveness and 
cost-benefit analysis, and likely overall impact on atmospheric methane levels; (5) 
development of national and global plans for atmospheric methane reduction, that 
provide goals and recommendations, and discuss options for investment in new 
technologies, possible regulatory and land management changes, and other means 
for reducing atmospheric methane, and the barriers to implementing them. 

 The Administrator should ensure that the report and plan are produced 
with the cooperation of appropriate government agencies, including but not 
limited to the Secretaries of Interior, Agriculture, Energy, and the Administrators 
of the EIA and USAID and others included elsewhere in this Section.  He should 
further ensure that authors include a range of conservation biology, oceanic, 
agronomy and atmospheric scientists, among others, as well as economists, 
engineers, policy makers, regulatory experts.  The federal agencies should also 
provide a companion report discussing their efforts, progress and challenges. The 
Administrator should commission an NAS report updating the initial report every 
2 years.        $4,000,000 

___________________________ 
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 Methane Action appreciates the opportunity to provide this input for the 
EPA's consideration in preparing its proposed revision of its methane and VOC 
rules and related programs.

	30


	The EPA should review its existing authorities under not just the Clean Air Act but also the full range of laws regulating substances that endanger public health and the environment or are hazardous per se. The set of Federal laws enacted after the Clean Air  Act of 1970 were designed to protect the integrity of the environment and its ecological functions including Federal waters and wetlands, public health and safety.  These include but are not limited to the Comprehensive Environmental Response, Compensation and Liability Act (Superfund) of 1980, as amended in 1986, the Toxic Substances Control Act, of 1976 as amended in 2016.  This set of laws and the Clean Air Act as well as the public lands laws affecting many of the sites of oil and gas, (and coal) extraction, should already encompass the VOCs that are also produced in natural gas and oil production and should shortly encompass GHGs such as methane and nitrous oxide and CO2 given the increasing harms to the environment and health they are imposing.
	Daniel Raimi, of Resources for the Future, et al. summarized their review of most complete data base of oil and gas wells known as follows:
	Abstract: Fulfilling the Paris Climate Agreement requires reducing rapidly the new emissions of greenhouse gases (GHGs) to reach net zero by 2050. As some anthropogenic emissions cannot be zero, to compensate [for] them it will be necessary to remove GHGs from the atmosphere. Among possible methods, the Iron Salt Aerosol (ISA) offers new possibilities, including removal of methane and several other GHGs, as well as carbon dioxide. .... ISA mimic[s] natural processes and the dust which probably participated in the cooling during the ice-ages over the past million years. ... studies indicate low cost, easy deployment and efficacy, all of which can be validated by future small scale field trials, a step needed before... implementation at a climate-relevant scale.
	1. Introduction


