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Dr. Susteren also serves on the CPR Initiative Board of Directors.

James E. Hansen, PhD, is the former Director of the NASA Goddard Institute of Space
Studies and current Director of Climate Science, Awareness and Solutions. CSAS is a program
of the Earth Institute at Columbia University in New York City. Dr. Hansen is the author of the
books Storms of My Grandchildren and the forthcoming Sophie’s Planet, and the principal
author or co-author of numerous papers on the subject of climate change and Earth’s energy
imbalance. He is best known for his testimony on climate change to congressional committees in
the 1980s that helped raise broad awareness of the global warming issue. Dr. Hansen’s recent
research establishes that fossil fuel GHG emissions have already raised Earth’s temperature well
beyond the Holocene range, potentially imposing an increasingly untenable burden on young
people to undertake or pay for exceedingly expensive COz extraction to limit climate change and
its consequences. His research also raises the prospect that continued high fossil fuel emissions
will melt the planet’s major ice sheets at a non-linear rate. On the other hand, in his work Dr.
Hansen has helped specify the magnitude and rate of decarbonization required to preserve a
habitable climate, and he has highlighted the potential utility of select methods and policies for
deep decarbonization and large-scale CO2 removal with lasting co-benefits.

Dr. Hansen also serves on the CPR Initiative Board of Advisors.

Climate Science, Awareness and Solutions (CSAS), is a public interest non-profit
organization with headquarters in New York, NY. csas.earth.columbia.edu.

Climate Protection and Restoration Initiative (CPR Initiative) is a public interest non-
profit organization with headquarters in Eugene, Oregon. CPRclimate.org.

Conflict of "*~=~st S*~*~ment

Petitioners retain no conflict to disclose except, potentially, one: Petitioner Birks retains
an interest in the success of air quality sensors manufactured by 2B Technologies wherein that
interest may be affected by federal rulemaking, compliance with which may require wider use of
such sensors to detect and eliminate GHG and other source emissions.

hideeaints entative

Petitioners are represented by attorney Daniel M. Galpern, to whom any questions or
requests for further information should be addressed: General Counsel, CPR Initiative, 2495
Hilyard Street, Ste. A, Eugene Oregon 97405. (541) 968-7164. dan.galpern@cprclimate.org.
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timetable that is consistent with both the overarching need to protect and restore a habitable
climate system and with the dem. ds of national and international security,’

(ii) remove and securely sequester from the environment excess atmospheric greenhouse
gases including, at minimum, surfeit atmospheric carbon dioxide (CO2) and methane (CHa4) or,
in the alternative, to pay into an Atmospheric Carbon Abatement Fund that EPA will
establish for the purpose of removing such subject chemicals and mixtures in an amount and
pursuant to a timetable consistent with protection and restoration of a habitable climate system.

The Petition establishes that the continuing production and use of the subject chemicals
and mixtures, as well as the release of their associated emissions (accounting also for legacy
GHG emissions) present both an “unreasonable risk of injury to health and the environment,”
and “an imminent and unreasonable risk of serious or widespread injury to health or the
environment.” TSCA §6, 15 USC §2605, and §7, 15 USC §2607, respectively. There are viable
alternatives to the continued heavy reliance on fossil fuels, and potential alternatives to the
sources of the other subject chemical substances and mixtures. As well, options are increasingly
available to contain from the environment or remove from the atmosphere certain species of
legacy emissions.

Accordingly, Petitioners aver herein that the continuing production, importation, distribution,
use, release and disposal of the subject chemical substances and mixtures presents a decidedly
imminent risk to health and the environment that is manifestly unreasonable, serious, and
widespread. At minimum, EPA must render the requested determination, and then commence the
requested rulemaking. In addition, the Agency should pursue immediate legal action in federal
court to address the imminent, serious and widespread risk.

9 Petitioners acknowledge that the Russian Federation’s illegal war against Ukraine may extend into the period of
deep decarbonization contemplated by the Petition. Accordingly, some heightened demand for US oil and gas
production and distribution may persist — in order to backfill prior Russian supply — until efficiency and
decarbonization efforts, within Europe as well as in the US, more than offset any needed additional production,
processing and delivery. A reasonable transition period therefore will be required, but that already is provided for by
law. TSCA §6(d)(1)}(E), 15 USC 2606(d)(1)(E). Moreover, notwithstanding NATO’s newfound determination to combat
climate change, continuing supply requirements by US and allied armed forces may at some point justify a partial, if
temporary, waiver, so as to ensure continued, if sharply reduced, supply. A long-standing TSCA provision also
alreadv provides for such a national security waiver. 15 USC §2621. The statute is sufficiently flexible, in our

jude nt.
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2035”'7 and to “exceed [] a straight-line path to achieve net-zero emissions, economy-wide, by
no later than 2050.”'8

In 1976, Congress enacted the Toxic Substances Control Act (TSCA) in recognition that
certain chemical substances and 1 xtures impose serious risks to health or the environment, but
are not “single media” problems and so require a holistic approach to mitigation and control.!® In
particular, Congress aimed to ensure that the federal Environmental Protection Agency retained
“adequate authority to regulate chemical substances and mixtures which present an unreasonable
risk of injury to health or the environment.” TSCA §2; 15 USC §2601(b)(2).

TSCA conveys express authority to the Agency to pursue restrictions by rule where it
determines that “the manufacture, processing, distribution in commerce, use or disposal of a
chemical substance or mixture, or any combination of such activities, present “an unreasonable
risk of injury to health or the environment.” TSCA §6, 15 USC§2605 (emphasis added). Further,
where such substances and mixtures present an “imminent and unreasonable risk of serious or
widespread injury to health or the environment,” the Agency may and, in the view of Petitioners,
should take legal action to contain and eliminate the risk. TSCA §7, 15 USC§2606. Fossil fuel
GHG emissions manifestly present just such an imminent, unreasonable, serious and widespread
risk.

As Petitioners also discuss infra, 2016 amendments to TSCA “radically transformed” the
statute, “with clear requirements and a mandate to . . . put in place strong and timely protections
against any unreasonable risks.”?° For instance, prior to 2016 EPA was authorized to impose
requirements only “to the extent necessary to protect adequately against such risk using the least
burdensome requirements.” 15 USC §2605 (2015). These and other limitations created a “legal
threshold that [] proved difficult for EPA [to meet].”?! Indeed, courts interpreted TSCA pre-2016
to require the Agency, “[i]n evaluating what is ‘unreasonable’ . . . to consider the costs of any
proposed actions” as well as “the environmental, economic, and social impact of any action."??
In sharp contrast, under the 2016 amendments, EPA must render its unreasonable risk

17 See also, https://www.whitehouse.gov/briefing-room/statements-releases/2021/04/22/fact-sheet-president-biden-
sets-2030-greenhouse-gas-pollution-reduction-target-aimed-at-creating-good-paying-union-jobs-and-securing-u-s-
leadership-on-clean-energy-technologies/.

18 The United States of America Nationally Determined Contribution: Reducing Greenhouse Gases in the United
States: A 2030 Emissions Target, submitted pursuant to Article 4 of the Paris Agreement to the United Nations
Framework Convention on Climate Change, April 21, 2021, at pages 3 and 6. Available at:
hitps://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/United%20States%200f%20America%20First/United%
20States%20NDC%20April%2021%202021%20Final. pdf.

19 David Markell, An Overview of TSCA, Its History and Key Underlying Assumptions, and lts Place in Environmental
Regulation, 32 WASH. U. J. L. & POL’Y333 (2010), at
https://openscholarship.wustl.edu/law_journal_law_policy/vol32/iss1/11/.

20 EPA Office of Chemical Safety and Pollution Prevention, Chemical Update: EPA Proposes to Ban Ongoing Uses
of Asbestos, Taking Historic Step to Protect People from Cancer Risk, April 5, 2022, at
https://www.epa.gov/newsreleases/epa-proposes-ban-ongoing-uses-asbestos-taking-historic-step-protect-people-
cancer-risk (visited April 6).

21 David Markell, An Overview of TSCA, its History and Key Underlying Assumptions, and its Place in Environmental
Regulation, Journal of Law & Policy (Vol. 32:333, 2010) at 367, citing to U.S. Gov't Accountability Office, Chemical
Regulation: Options For Enhancing The Effectiveness Of The Toxic Substances Control Act (2009) at 9.

22 Corrosion Proof Fittings v. EPA, 947 F.2d 1201, 1222 (5th Cir. 1991) (quoting prior version of 15 U.S.C.
05(c)(1)).

Page 10 of 37
Climate Protection & Res 1l e
lin









June ‘

more out of a set of seven Congressionally specified requirements to address and eliminate the
unreasonable risk.**

V. PROCEDURAL HISTORY: TWO PETITIONS UNDER TWO TSCAS

Petitioners here address the TSCA Section 21 requirements, 15 USC §2621, in part by
discussing the Agency’s 2015 treatment®® of an earlier petition filed by present Petitioner Viviani
and the Center on Biological Diversity (CBD). That 2015 Petition sought an unreasonable risk
finding specifically with respect to CO,.3

Though similar in some ways, the 2015 Petition requested that " ™A render a TSCA §6
unreasonable risk finding principally with respect to injury to the oceans, i.e., ocean acidification
and warming caused by CO; emissions. The present Petition seeks the Agency’s determination
with respect not only to COz, but the full gamut fossil fuels and their associated emissions
(including GHG emissions), as well as other GHG sources. And the case for the present Petition
cites to their impact the public health and all significant realms of the environment. Petitioners
emphasize, however, that impacts to the ocean environment remain important in the present
Petition; indeed, injury to the ocean has mounted since EPA’s rejection of the 2015 Petition. But
the unreasonable risk determination requested by Petitioners here requires the Agency to
consider the imposition not only to the oceans, nor even to water in general, but also with respect
to impacts to the air, to the land, and to “the interrelationship which exists among and between
water, air, and land and all living things.” TSCA §5(a) and §2(7), 15 USC §2605(a) and
§2602(7).

EPA offered several arguments for its earlier refusal to issue an “unreasonable risk”
finding.

First, and most important here, the Agency had argued that it could not make the
requested unreasonable risk finding because the earlier petition failed to provide sufficient data
for the Agency to adequately analyze the costs of a requested rule, and because the earlier
petition had not delineated a sufficient yet “least burdensome” requirement. Second, EPA
maintained that TSCA §6(a)(7)(C), providing the Agency with authority to impose a “replace or
repurchase” requirement on manufacturers, did not authorize it to compel removal of legacy
fossil fuel emissions — in part because CO; is a mere by-product of industrial activity that does
not move in the stream of commerce.’

34 Congress also specified, however, that where a specific risk to health or the environment “could be eliminated or
reduced to a sufficient extent by actions taken under . . . other Federal law[]” also administered by the Agency, then
that should be used — unless in the Agency’s discretion it is “in the public interest to protect against such risk” by
taking action under TSCA. TSCA §9(b)(1), 15 USC 2608(b)(1). Accordingly, even if another statute were available to
resolve an aspect of the fossil fueled climate crisis, Congress expressly reserved to EPA the option of proceeding
under TSCA.

35 EPA, Reasons for Agency Response; TSCA Section 21 Petitions: Carbon Dioxide Emissions and Ocean
Acidification, Oct. 6, 2015,a =~~~ t a TTrTUm mmTT onrT mimT ottt See also,
https://www.epa.gov/assessing-ana-managing-cnemicals-uraer-1scd.

36 See https://www.epa.gov/sites/defaultfiles/2015-09/documents/petition_oa_tsca_2014_final_2.pdf

37 We note, for completeness, that EPA also maintained that the earlier petitioners failed to adequately specify the
rule they sought, and that they retained no right under TSCA to request EPA consider use of legal authority other
than TSCA to address the relevant risks.

Page 13 of 37
Climate Protection & Restoration Initiative
CPRclimate.org



A. Unreasonable Risk

Petitioners emphasize here, most importantly, that several of the Agency’s earlier
arguments no longer obtain, and thus simply cannot tell against the instant Petition. The reason?
Because, on June 22, 2016, Congress substantially amended TSCA.*® As EPA itself observes,
TSCA now compels the Agency to evaluate chemicals “against a new risk-based safety standard
to determine whether a chemical use poses an ‘unreasonable risk’.” In particular, the Agency
notes that such a risk evaluation now must exclude consideration of costs or non-risk factors.>
That was a critical and long-overdue change that the Agency itself describes as having “radically
transformed” the statute.*

Accordingly, under the revised statute, EPA’s unreasonable risk determination now must
be “in accordance” with a risk evaluation that the Agency must conduct “without consideration
of costs or other nonrisk factors. . . .” TSCA §§6(a), 15 USC 2605(a) and §§6(b)(4)(A), 15 USC
2605(b)(4)(A) (emphasis added). Questions as to the cost of a proposed requirement, or whether
a method of constraining fossil fuel GHG emissions is the ‘least burdensome,’ simply no longer
may be entertained by the Agency in determining unreasonable risk for the subject chemical
substances and mixtures.”'

Petitioners note here that EPA in the past has considered certain risks from chemicals to
be unreasonable, thus compelling it to regulate under . sCA §6(a) — including those from mixed
mono and diamides of an organic acid,*? triethanolamine salt of a substituted organic acid,*
triethanolamine salt of tricarboxylic acid,** and hexavalent chromium-based water treatment
chemicals in cooling systems.*> But the imposed risk of injury to health and the environment (as
well as actual injury) stemming from fossil fuels and other GHG sources is orders of magnitude
greater than the above-referenced risks. Accordingly, Petitioners hold that EPA should proceed
in no less an expedited fashion to address the unreasonable risk from the subject chemical
substances and mixtures.

38 See https://www.congress.gov/114/plaws/publ182/PLAW-114publ182.pdf.

39 EPA, Highlights of Key Provisions in the Frank R. Lautenberg Chemical Safety for the 21st Century Act, available
at https://www.epa.gov/assessing-and-managing-chemicals-under-tsca/highlights-key-provisions-frank-r-lautenberg-
chemical. TSCA §§6(a), 15 USC 2605(a) and §§6(b)(4)(A), 15 USC 2605(b)(4)(A). [Emphasis added.]

40 Press release, EPA Proposes to Ban Ongoing Uses of Asbestos, Taking Historic Step to Protect People from
Cancer Risk, April 5, 2022, available at https://www.epa.gov/newsreleases/epa-proposes-ban-ongoing-uses-
asbestos-taking-historic-step-protect-people-cancer-risk.

41 Indeed, even prior to the recent strengthening amendments A had responded favorably, in part, to a TSCA §21
petition that it nonetheless deemed to lack sufficient facts to assess a “least burdensome” requirement. However,
instead of commencing an immediate rulemaking docket, EPA opened “a proceeding to investigate whether and what
type of regulatory or other action might be appropriate to protect against risks posed by formaldehyde emitted from
pressed wood products. EPA, Formaldehyde Emissions from Composite Wood Products; Disposition of TSCA
Section 21 Petition (June 26, 2008) available at https://www.regulations.gov/document/EPA-HQ-OPPT-2008-0267-
0032. On July 27, 2016, EPA finalized a rule to reduce exposure to formaldehyde vapors from certain wood products
produced domestically or imported into the United States. See https://www.epa.gov/formaldehyde/formaldehyde-
emission-standards-composite-wood-products.

42 CFR 747115
43 40 CFR 747.195
44 40 CFR 747.20
45 40 CFR 749.68
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of such substance or mixture,” but also where persons are “exposed to such substance or
mixture,” and to the “public” as whole.

Irrespective of the question whether EPA’s interpretation of TSCA §6(a)(7)(C) was
correct, Petitioners here note that an adjacent subparagraph of the statute, namely TSCA
§6(a)(6)(A), clearly permits the Agency to address legacy emissions. Specifically, that provision
authorizes EPA to impose requirements “prohibiting or otherwise regulating any manner or
method of disposal of such substance or mixture. . .by its manufacturer or processor or by any
other person who uses, or disposes of, it for commercial purposes.” 16 USC §2606(a)(6)(A).

Moreover, EPA’s prior thought that CO> cannot be both a substance that moves in the
stream of commerce and a byproduct of global industrial activity is not correct. Fossil fuels are
produced and distributed in the stream of commerce in full light of their CO2-formation
potential. Indeed, COz is not a mere byproduct, but rather the intended chemical product of fossil
fuel combustion. Energy released by combustion materializes only when the CO: carbon-oxygen
double bonds are formed. It is th- :fore in the instant that CO, is formed that the ene / can be
captured. After that, the generated CO; is either emitted to the atmosphere (its predominant fate,
to date) or else captured for disposal or commercial utilization.

Petitioners note, as well, that CO; is the chemical product that drives the pistons in an
internal combustion engine. The pistons are moved only when the carbon in the fuel (gasoline,
diesel, or natural gas) is combined with oxygen to form COz — thereby increasing the number of
moles of gas, and the pressure in the pistons, and thus powering the engine to do the required
work. In addition, the heat released from forming the carbon-oxygen double bonds expand all the
other gases (principally, N) in the piston as well. Again, the CO2 may then be discarded as
(increasingly dangerous) exhaust — but only after it has been employed to power the internal
combustion engine.

Further, CO itself is manifestly moving in the stream of commerce. According to a 2019
IEA report, some 130 million tonnes (MMT) of CO; is used in urea manufacturing for fertilizers,
and 70 to 80 MMT CO: is used in enhanced oil recovery. “Other commercial applications
include food and beverage production, metal fabrication, cooling, fire suppression and
stimulating plant growth in greenhouses.”*® Moreover, a carbon removal market is fast
developing. Indeed, recent action by the US government evinces a vigorous determinatior  to
the tune of tens of billions of taxpayer dollars — to develop a wide-reaching carbon removal
industrial base.’! Federal carbon removal action extends beyond research and development to
substantial, if capped, taxpayer funding of actual CO> removals. Indeed, a “credit for CO»
sequestration was added to the tax code in . .. 2008,” considerably enlarged in the Bipartisan

50 |EA, Putting CO:2 to Use, September 2019, available at hitps://www.iea.org/reports/putting-co2-to-use.

51 See Congress’ recent commitment of $11.5B to carbon capture pilots and demonstrations, including $6.5B for
“new carbon management” projects — $3.5B of which is for direct air capture regional “hubs” (each of which is to have
the capacity to capture, store or utilize TMMT of CO2/year) and $2.5 billion of which is targeted to “new or expanded
large-scale commercial carbon sequestration projects and supporting transport infrastructure.” In addition, “[tjhe
newly established Office of Clean Energy Demonstrations was allocated $3.5 billion in the bi-partisan infrastructure
bill, for carbon capture demonstrations and large pilots and $8 billion for hydrogen hubs including at least one utilizing
fossil fuels with carbon management.” Meanwhile, the US Department of Energy Loan Programs Office “will
coordinate the Carbon Dioxide Transportation Infrastructure Finance and Innovation Program Account” with $2.1
billion to finance CO2 transportation. US Department of Energy, Fact Sheet: The Infrastructure Investment And Jobs
Act: Opportunities to Accelerate Deployment in Fossil Energy and Carbon Management Activities, at

ht www ergy.goy  es/defaultfiles  21-12/FECM%20InfrastructureS - “Factsheet.pdf, vis | April 20, 2
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Budget Act of 2018, and is anticipated by the Joint Committee on Taxation to cost the Treasury
an estimated $0.6 billion over the 2021-30 period.>** Significant carbon removal investments
also have been announced recently by a consortium of big tech and financial services firms,**
while one company has committed not only to going carbon negative by 2030 but also to
removing, by 2050, “all the carbon the company has emitted either directly or by electrical
consumption since it was founded.”? In pursuit of those goals, Microsoft recently purchased
“carbon removal credits from 21 projects™® utilizing, in part, funds raised by an internal carbon
fee that the company charges its business groups.’’3® A database maintained by CarbonPlan
details 219 such projects worldwide with, by our count, 89 projects by 44 companies operating
throughout the US.*®

Moreover, TSCA is not limited to restricting only those chemical substances that are “in
commerce” or that present no global scale challenge. For one thing, such distribution is but one
of five activities within the reach of the statute. TSCA §6(a).®° Also, PCB-contaminated rags and
sewage sludge were restricted under TSCA, yet neither were is in commerce to the extent of
CO,.%" As to global scale, CFCs and dioxin were properly regulated at one time pursuant to
TSCA even though they were at one time produced on a global scale. Moreover, the Agency

52 Congressional Research Service, “The Tax Credit for Carbon Sequestration (Section 45Q),” as updated June 8,
2021, and available at https://sgp.fas.org/crs/misc/IF11455.pdf.

53 The credit “is computed per metric ton of qualified carbon oxide captured and sequestered.” Id.

54 These include, most recently and prominently, a $925 million commitment by Google, Meta (formerly known as
Facebook), Shopify, Stripe. Robinson Meyer, We've Never Seen a Carbon-Removal Plan Like This Before, The
Atlantic, https://www theatlantic.com/science/archive/2022/04/big-tech-investment-carbon-removal/629545/. Visited
April 20, 2022. According to Meyer, “In a world awash in overhyped corporate climate commitments, this is actually a
big deal.”

55 https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/

56 Microsoft Carbon Removal: An update with lessons learned in our second year (March 2022) at 9, available at
https://query.prod.cms.rt.microsoft.com/cms/api/am/binary/RE4QO0D (visited April 21, 2022). Id. at 13-17.

57 Microsoft Carbon Removal: An update with lessons learned in our second year (March 2022) at 9, available at
https://query.prod.cms.rt.microsoft.com/cms/api/fam/binary/RE4QOO0D (visited April 21, 2022).

58 In addition, in recognition that “market needs to go even further, faster,” the company recently made a $100 million
grant to a Bill Gates company aimed at accelerating “the development of technology solutions needed to reach global
net zero,” including direct air capture, energy storage and sustainable fuels. Lucas Joppa, Further, faster, together:
Microsoft donates $100 million to Breakthrough Energy Catalyst to accelerate and scale climate tech (September 19,
2021), available at https:/blogs.microsoft.com/blog/2021/09/19/urther-faster-together-microsoft-donates-100-million-
to-breakthrough-energy-catalyst-to-accelerate-and-scale-climate-tech/ (visited April 21, 2022).

59 See https://carbonplan.org/research/cdr-database, visited April 23, 2022. Petitioners here observe, as well, that in
TSCA Congress established that “commerce’ means trade, traffic, transportation, or other commerce . . . between a
place in a State and any place outside of such State. . .” TSCA §2(3), 16 USC 2602(3).

60 15 USC §2605(a). Unreasonable risk may be determined, as well, on the basis of injury to health or the
environment stemming from the chemical substances’ manufacture, processing, use, or disposal. Further, the Agency
is also authorized to base its determination on “any combination of such activities.” Id.

61 40 CFR §761 (Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in Commerce, and Use
Prohibitions) at §761.61 (PCB Remediation Waste).
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restricted CFCs under TSCA even though it believed, in 1978, that the health and environmental
consequences of ozone depletion and global warming were not well understood.®?

By its terms, TSCA is not constrained to bite-sized problems. Indeed, Congress charged
EPA with protecting not only public health but also “the environment,” and expressly defined the
term expansively to include “water, air, and land and the interrelationship which exists among
and between water, air, and land and all living things.” TSCA §2 (6), 15 USC 2603 (6).
(Emphasis added.) The definition admits of no local or locale limitation.®?

VL.  ARGUMENT, REQUEST, and PETITION

The present Petition aims 1 part to further the nation’s international commitments and
interests,* yet it is based squarely on existing federal law. In particular, Petitioners aim to
establish a firm foundation for an effective US decarbonization program. That firm foundation is
constructed herein pursuant to the clear terms of the Toxic Substances Control Act (TSCA), as
amended in 2016, along with related statutes administered in whole or in part by EPA.

On the basis of their review of the relevant science (see Part II of the instant petition)
Petitioners think that there is no question but that the subject chemical substances and mixtures
present an unreasonable risk of injury to health or the environment, compelling the requested
determination and then a subsequent rulemaking action under TSCA §6, 15 USC 2605. Indeed,
the evidence further establishes that the subject chemical substances and mixtures present “an
imminent and unreasonable risk of serious or widespread injury to health or the environment,”
requiring EPA to commence legal action in the absence of an immediately-effective rule. TSCA

62 EPA, Fully Halogenated Chlorofluoroalkanes, Final Rules, 43 FR 11318, stating, inter alia, that:

“Chiorofluorocarbons produce a risk to human health and the environment by causing depletion of the ozone layer.
Upon release from an aerosol product or other source, the compounds diffuse slowly to the stratosphere. When they
reach the stratosphere, they undergo photochemical decomposition which liberates free chorine radicals. The
chlorine radicals enter into a catalytic chain reaction with ozone molecules, and the net result is a depletion of the
ozone layer. . .

“While the effects of ozone depletion are very difficult to quantify, they are quite serious. The major immediate
concern is that increased UV radiation leads to a statistically significant increase in skin cancer. Some negative
effects on plants and animals are likely. There are also predictions of adverse effects because of an increase in the
Earth’s temperature (“green house effect”) and changes in climate. The health and environmental consequences of
these and other changes are not well understood. However, there is considerable concern that these consequences
will produce significant adverse effects.”

63 On the other hand, Petitioners observe that the Agency may specify the geographic reach of TSCA §6(a)
requirements that it applies to deal with the unreasonable risk of injury to health or the environment: “Any requirement
(or combination of requirements) imposed under this subsection may be limited in application to specified geographic
areas.” 16 USC §2606(a)(final sentence of subsection).

64 The present petition's demand for a phaseout of the subject chemical substances and mixtures is also necessary
to meet the aims of the pending international covenant to limit the severe imposition of plastics on human health and
the environment. See United Nations Environment Assembly of the United Nations Environment Programme, End
plastic pollution: Towards an international legally binding instrument (Draft Resolution: March 2, 2022)( Noting with
concern that “the high and rapidly increasing levels of plastic pollution represent a serious environmental problem at a
global scale, negatively impacting the environmental, social and economic dimensions of sustainable development”);
Altman and Dey, The World Has One Big Chance to Fix Plastics, The Atlantic (March 15, 2022)(observing, inter alia,
that “the response of producer nations, especially the U.S., the largest contributor to plastic waste, could ultimately
shape the treaty's success”); CIEL et al, Plastic & Climate: The Hidden Costs of a Plastic Planet (May
2019)(concluding that “[n]Jothing short of stopping the expansion of petrochemical and plastic production and keeping
fossil fuels in the ground will create the surest and most effective reductions in the climate impacts from the plastic
lifecycle.”).
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1. Necessary

TSCA §21 requires petitioners for a TSCA §6 rulemakii  to “set forth the facts which it
is claimed establish that it is necessary to issue, amend, or repeal a rule. 15 USC 2620(a)(1).

Petitioners aver such facts below and throughout the Petition. As well, Petitioners
establish in Part II that it is critically important that the subject chemical substances and mixtures
be phased out and their atmospheric surfeit reduced.”” In that context, EPA action pursuant to the
requested rule is necessary. Three sets of additional facts support that assertion:

(a) Insufficient US action to date

EPA has been attempting, in fits and starts,’”? to restrict fossil fuel and other GHG
emissions since at least 2007 — albeit pursuant to other statutes. But those efforts to date have set
no fossil fuel phaseout course. Neither have they put the United States on track to meet its own
nationally-determined obligation to slash net greenhouse gas emissions 50-52 percent below
2005 levels by 2030, nor to achieve “100 percent carbon pollution-free electricity” by 2035,7
nor to “exceed [] a straight-line path to achieve net-zero emissions, economy-wide, by no later
than 2050.”7¢ The President has both acknowledged and emphasized that unabated GHG
emissions present an existential threat to the nation and humanity, but that articulated reality has
yet to be reflected in US policy. The mismatch is reflected, in part, in exceptionally high US per

72 Petitioners observe, as well, that the set of actions they propose for consideration in a TSCA §6 rulemaking may
be necessary even if not sufficient to address the climate crisis. We take a moment here also to preemptively answer
one possible objection, namely that strong “unilateral” US action to phase out GHG emissions might relieve pressure
on other nations. Petitioners actually think the reverse would be true, namely that strong climate action in the US
would encourage similarly strong (or stronger) action in other nations. But in order to ensure a level playing field for
highly trade-exposed US business, the Agency in rulemaking should take care to impose on imports restrictions that
are no less rigorous than those imposed on US products. That aspect of the program should be backed up,
moreover, by the exercise of authority residing with the Secretary of Treasury, where warranted, to restrict or even
“refuse entry into the customs territory” of the US for any noncompliant “chemical substance, mixture, or article
containing” such a restricted substance or mixture. TSCA §13, 15 USC §2612.

73 For instance, with respect to “the third largest greenhouse gas (GHG) emitting industrial sector among stationary
sources behind Power Plants and Petroleum and Natural Gas Systems,” EPA, 2013 GHGRP Industrial Profiles,
https.//www.epa.gov/sites/default/files/2016-11/documents/refineries_2013_112516.pdf, see, EPA, Standards of
Performance for Petroleum Refineries, 73 FR 35838, 35859 (June 24, 2008) (declining to restrict GHG emissions
from petroleum refineries on the ground, among others, that “the regulation of GHG emissions raises numerous
issues that are not well suited to initial resolution in a rulemaking directed at an individual source category,” but
promising to explore “the many complex interconnections between the relevant sections of the Clean Air Act” and
“lay[] the foundation for a comprehensive path forward with respect to regulation of all GHG.").

74 The United States of America Nationally Determined Contribution: Reducing Greenhouse Gases in the United
States: A 2030 Emissions Target, submitted pursuant to Article 4 of the Paris Agreement to the United Nations
Framework Convention on Climate Change, April 21, 2021, at pages 3 and 6. Available at:
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/United%20States%200f%20America%20First/United%
20States%20NDC%20April%2021%202021%20Final.pdf.

75 ld.
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substance . . . presents an unreasonable risk of injury to health or the environment, the
Administrator shall by rule” (emphasis added) impose requirements, as necessary, so that the
chemical substance “no longer presents such risk™). Id.

3. Evaluation of the risk

The top-level statutory subsection as to unreasonable risk, TSCA 6(a), instructs EPA to
base its determination on TSCA 6(b)(4)(a). That subparagraph, in turn, provides, as indicated
supra, that the Administrator, in determining whether the manufacture, processing, distribution,
use or disposal of the subject chemical substances and mixtures “present an unreasonable risk of
injury to health or the environment,” must do so “without consideration of costs or other nonrisk
factors. . ..” TSCA §6(a), 2605(b)(4)(A).

EPA is also required to consider “an unreasonable risk to a potentially exposed or
susceptible subpopulation identified as relevant . . . by the Administrator, under the conditions of
use.” Id. As for “conditions of use,” Petitioners suggest consideration of the present and historic
use of fossil fuels including, in particular, the hydrocarbon combustion process that aims to form
CO; and HxO, releasing energy in the process.?*

As for candidate susceptible subpopulations to be considered as at unreasonable risk,
Petitioners suggest these include, but are not limited to,%* children and future generations,
individuals at increased personal risk such as the elderly and persons with disabilities,
populations at increased risk due to their socioeconomic status or homelessness, and Indigenous
and Native communities as well as communities of color.%

As explained in Part I, it is not necessary to generate prodigious quantities of subject
chemical substances and mixtures to avoid some greater injury to health and the environment;
indeed, the generation of GHG emissions by the manufacture and use of fossil fuels presents an
unparalleled risk of injury to health and the environment.

In the considered view of the Petitioners, on the basis, in part, of facts they adduce
in Part II of this Petition as to associated elevated risks of sea level rise, heat waves,

air, and land and the interrelationship which exists among water, air, and land and all living things.” 15 USC §
2602(6). For completeness, here, we note as well that the term “commerce” includes within its meaning “trade, traffic,
transportation.” 15 USC § 2602(3).

84 See University of Calgary, Energy Education, Hydrocarbon combustion,
https://energyeducation.ca/encyclopedia/Hydrocarbon_combustion, visited April 20, 2022.

85 Other susceptible subpopulations suitable for such Agency consideration in such an unreasonable risk
assessment of subject chemical substances and mixtures could include communities identified as disadvantaged
pursuant to the beta version of the Council on Environmental Quality’s Climate and Economic Justice Screening Tool
(CEJST). See https://screeningtool.geoplatform.gov/en/#16.79/11.94947/-121.6703489, visited April 19, 2022.

In the CEJST, vulnerability factors accounted for include household and median income, the poverty rate,
unemployment, housing costs, median home value, and the proportionate burden of energy costs; anticipated
agricultural, population and building loss due to climate linked natural hazards; air-borne PM2.5, traffic density, diesel
particulate matter and lead-paint exposures, and proximity to hazardous waste sites, superfund sites, and chemical
facilities at high risk for accidents; share of population with asthma, diabetes, or heart disease; high school degree
attainment and higher education enrollment; linguistic isolation; and low life expectancy. See Methodology at
https://screeningtool.geoplatform.gov/en/methodology#life-exp.

86 See Makati et al., Disparities in Distribution of Particulate Matter Emission Sources by Race and Poverty Status,
Am J Public Health 2018 Apr;108(4):480-485. doi: 10.2105/AJPH.2017.304297. See also, John Oliver, Environmental
Racism, Last Week Tonight (May 1, 2022) https://youtu.be/-vOXiUQIRLw.
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EPA itself has clearly held this view, including rulemaking under TSCA to restrict
formaldehyde emissions from pressed wood products.’! Indeed, EPA clearly held this view at
least as far back as 1977 when, under its TSCA authority, the Agency proposed to “eliminate
almost all of the manufacture, processing, and distribution in commerce of fully halogenated
chlorofluoroalkanes used as aerosol propellants.” 42 FR 24542 (May 13, 1977).%

The Agency specified then that its intent was “to reduce the emissions of such fully
halogenated chlorofluoroalkanes to the atmosphere, thereby reducing the health and
environmental risks caused by depletion of the ozone layer.” Id. (Emphasis added.) The Agency
based its strong action upon its concern, among others, that “continued release of these
compounds at current levels for an indefinite period will have adverse environmental
consequences, potentially affecting the entire global population now and in future generations.”
Id. at 24544, EPA therefore concluded that “the continued depletion of stratospheric ozone as the
result of discharges from nonessential aerosol products containing fully halogenated
chlorofluoroalkane propellants presents an unreasonable risk of injury to health and the
environment.” Id. at 24545. “Mindful, however, of the economic impact of such action, an 18-
month phase out schedule” was permitted in order to “insure that such products are removed
from the economy in a manner which allows for an orderly adjustment to the introduction of
substitute products.” Id.

Pursuant to a TSCA rule, then, manufacturers — and others, if the Agency deems it
warranted — must be required not only to phase out their associated activities but also to phase
out their utilization of the atmosphere for continuing disposal of their legacy emissions.?® That is
to say, they must be required to clean up their mess.

(1) Security and Burden-Sharing Accommodation (SBSA)

Petitioners recognize that a certain share of fossil fuels produced, including that imported
to the US, has been or continues to be relied upon by US and allied armed forces, as well as for
international peacekeeping, humanitarian relief, and domestic and international disaster
assistance efforts. In addition, a certain share of fossil fuels produced in the US derive from
public lands leased at the discretion of the federal government to private concerns for coal, oil
and gas production.

Furthermore, Petitioners advance the following, both in fairness but also, perhaps, in a
spirit of generosity towards an industry that has heavily profited by its ability to utilize our

91 See EPA. Formaldehyde Emissions from Composite Wood Products; Advanced notice of proposed rulemaking
and notice of public meetings. 73 FR 73620 (Dec. 3, 2008) (proposed rulemaking to determine “whether EPA should
take action, which may include regulatory action under TSCA section 6(a), action under TSCA section 6(b), voluntary
or regulatorv (e.g., under TSCA section 6) application of a voluntary consensus standard, or other approaches”). See
also, EPA, . _rmaldehyde Emission Standards for Composite Wood Products, “On March 29, 2021, EPA opened a
public comment period on proposed updates to the Formaldehyde Emission Standards for Composite Wood Products
rule under TSCA.” hitps://www.epa.gov/formaldehyde/formaldehyde-emission-standards-composite-wood-products
(including technical corrections to “better align EPA’s rule with the California Air Resources Board (CARB), allowing
the two programs to work in tandem with one another in order to create an effective and efficient formaldehyde
emissions regulatory system”).

92 See also, EPA, PARTS 712, 762: Fully Halogenated Chloroftuoroalkanes, Final Rule, 43 FR 11318 (March 17,
1978).

93 See, e.g., Shue, H. Responsible for what? Carbon producer CO2 contributions and the energy transition. Climatic
Chan 144, 591-596 (2017). htt  /doi.org/10.1007/s10584-017-2042-9
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Pursuant to the above discussion, with further detail to be developed in the course of
rulemaking, and in light of the unreasonable risk that the manufacture, processing, distribution in
commerce, use, and disposal of the subject chemical substances and mixtures, including legacy
GHG emissions, impose on health and the environment, Petitioners herein urge the Agency to
commence rulemaking aimed at the imposition on fossil fuel manufacturers, and others if
warranted, of requirements to:

1. phase out their production (etc.) of fossil fuels and other sources of the subject
chemical substances and mixtures, on a timeline that is at least as stringent as that required to
secure the US nationally-determined contribution under the Paris Agreement, and,

2. remove and securely sequester legacy GHG emissions, or else to pay into an
Atmospheric Carbon Abatement Fund in an amount to be determined that is nonetheless
sufficient to satisfy each producer’s carbon take-back obligation, accounting for the SBSA and
pursuant to a schedule consistent with the discussion above, with further detail, again, to be
developed during rulemaking.

D. Agency Action under other authority

In general, TSCA instructs the Agency to “coordinate actions” taken under that law “with
actions taken under other Federal ws” that it administers. Petitioners here list several such
statutory provisions outside of TSCA where rulemaking by the Agency could substantially
complement efforts under TSCA. Petitioners caution, however, that the present listing is partial,
and they reserve the right to supplement once the Agency opens a rulemaking docket.

1. Independent Offices Appropriations Act

Under the Independent Offices Appropriations Act (IOAA), 31 U.S.C. §9701 (as
amended in 1982) EPA or any other federal Agency is authorized to impose “a charge” for “a
thing of value” that is provided to any person.’® This may include “a charge for using the
public’s air to dispose of carbon dioxide and other wastes,” as one former EPA General Counsel
has put it.”” Such a user fee may be based not only on “the costs to the Government,” but also the
“value of the service or thing to the recipient,” the “public policy or interest served” and “other
relevant facts.” 31 U.S.C. §9701. The full cost to the government component of the user fee

98 The term “person” must be read to include the term “corporation.” Historical and revision note, US Code, 31 USC
§9701 (“The words "(including groups, associations, organizations, partnerships, corporations, or businesses)" are
omitted as being included in ‘person’,” in the statute). See

https.//uscode.house.gov/view.xhtml?req=(title:31%20section:9701%20edition:prelim)#sourcecredit.

99 E. Donald Elliott. EPA’s Existing Authority to Impose a Carbon “Tax,” 49 ELR 10919 (2019), available at
hit  /www  .or¢ Je tfiles/docs/49.10919.pdf.
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schedule to be established by the Agency, similar to the followir  in amounts that satisfy their
obligations.

Those minimum obligations are at least 50 percent of each such responsible party’s
cumulative Scope 1, 2 and 3 COz-e GHG emissions in the 1992 through 2022 period; 51% of
such 2023 emissions, 52% of such 2024 emissions, 53% in 2025, and so on until, by ~2073,
100% of each producer’s residual GHG emissions are removed and securely sequestered from
the environment.

No responsible party’s to-date carbon take-back obligation shall be relieved by its sale of
assets to any buyer with respect to any subject chemical substances or mixtures it produced,
distributed, used, or disposed of prior to such sale.

4. Other authority

The Agency, in addition to the above-denoted requirements, shall consider utilization of
additional authorities outside of TSCA but within its control where, in its expert judgment as to
the public interest, doing so will accellerate reduction of the unreasonable risk imposed on health
and the environment from the manufacture, processing, distribution in commerce, use, or
disposal of the subject chemical substances and mixtures.

5. Public participation

At every step of the rulemaking, the Agency must take special care to ensure the full
participation of highly impacted persons and traditionally under-represented communities, as
these are among the most likely groups to be at unreasonable risk from present and anticipated
climate impacts. As Petitioners discussed supra,''? these include, but are not limited to, children
and future generations, individuals at increased personal risk such as the elderly and persons with
disabilities, populations at increased risk due to their socioeconomic status or homelessness, and
Indigenous and Native communities as well as communities of color.

Petitioners emphasize that the Agency must take special care to ensure that the interests
of these groups are taken fully into account, including by the direct participation of informed
representatives, as the Agency develops rules governing the phaseout of GHG pollution to
restore a stable and healthy climate.

113 See §VI(B)(3): Evaluation of the Risk
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The operative term “unreasonable” merits comment, in the context of the climate crisis.
To be clear: allowing continued high GHG emissions from fossil fuels and other sources will
render large swaths of our nation (and the planet) far less habitable, as it will undermine natural
and human systems that support civilization.! These consequences, which we outline in some
detail below, will not be avoided with business as usual. But an alternative path is available and,
as indicated in Part I, the Administrator of the Environmental Protection Agency (EPA) retains
ample authority under TSCA to pursue it.2 Failure to pursue such an alternative path will ensure
the continuing diminishment of our children’s future, and that would be unreasonable.

Petitioners present part of the basis for this conclusion in the material below, including at
times in material incorporated by reference. The Agency should take account, as well, of
additional material that is undoubtedly within its reach where that further supports Petitioners’
demand for meaningful action without further delay.

IL. Earth’s Energy Imbalance

Humanity’s reliance on fossil fuels to meet fundamental energy needs is imposing an
increasing threat to human and natural systems, in large part because of the energy imbalance
that fossil fuel emissions have imposed on our planet. Additional emissions only amplify that
imbalance, pressing human and natural systems further toward the brink. Accordingly, in order
to safeguard a viable future for humanity and nature, we must restore energy balance and allow
Earth to cool back to a temperature no warmer than the mid-twentieth century.

The implication with respect to the object of this petition is clear: GHG emissions,
particularly CO> and CH4 deriving substantially from fossil fuels, have induced an energy
imbalance that itself presents a current and unreasonable risk of serious and widespread injury to
health and the environment, along with an imminent risk of far worse still to come.

Earth has gained substantial energy over the past four decades. In a careful
international effort, von Schuckmann ef a/. was able to calculate that approximately 90
percent of the excess energy is taken up by the ocean — due to its large mass and high
heat capacity. The balance is expended in melting ice (3-4%) and stored in the land (5-
6%) and in the atmosphere (1-2%).”

Figure 1 below depicts Earth’s current energy imbalance due to more energy arriving by
way of solar radiation than escapes back to space from the top of the atmosphere.

' Business as usual emissions would also strike directly at US national security. Christopher Flavelle, Julian E.
Barnes, Eileen Sullivan and Jennifer St  hauer, Climate Change Poses a Widening Threat to National Security:
Intelligence and defense agencies issued reports warning that the warming planet will increase strife between
countries and spur migration, New York Times (Oct. 21, 2021, undated Nov. 1, 2021)
https://www.nytimes.com/2021/10/21/climate/climate-change-national-security.htmi.

2 The President appoints the EPA Assistant Administrator for Toxic Substances, TSCA §2625(g), and EPA in turn
must report to the President annually about the rules it issues pursuant to TSCA §6, 15 USC §2605 -- including “a
summary of major problems encountered” in their administration. The Agency is also required to waive compliance
with a provision of TSCA if, in the President’s determination, that is necessary in the interest of national security.
TSCA §22, 15 USC §2621.

3 Von Schuckmann, et al Heat stnred in the Farth quetem® where dnes the energy go? Earth Syst. Sci. Data
(¢ tember7 120 Petitioner Han 1is  >c  ithor.
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substitution of chlorine and fluorine atoms for hydrogen. EPA has taken action under TSCA to
control other families/classes of compounds, before and after disposal, including poly-
chlorinated biphenyls (PCBs), chlorofluorocarbons (because of their ozone depleting effects),
friable asbestos in schools, and dibenzo-paradioxins/dibenzofurans.>® The family of refrigerants
shares common global warming effects and should be controlled and cleaned-up to prevent their
additional climate impact.

Despite the decreased production of CFCs due to the regulatory control, over a million
tons of CFCs remain in existing appliances (many disposed of in dumps), and these comprise a
significant source of potential future emissions. Similarly, banks of HCFCs and HFC's are being
established as some uses increase. The management of such CFC and HCFC stores are neither
controlled by the Montreal Protocol nor taken into account in UNFCCC inventories. The
problem is not small, as halocarbon releases are responsible for about 2-3% of the GWP of
released gases.®® It is estimated that there are over 57 GT*0 of carbon equivalents in disposed
appliances that will be released as the appliances break down and emit their refrigerants.#' These
discarded units are physically an environmental problem similar to that of discarded capacitors
containing PCBs and dioxin. EPA has a program to capture and destroy the latter such fluids
under TSCA, and a similar program should be put in place as a matter of course for discarded
refrigerants. Petitioners here request this be done without any delay; it need not await completion
of the rulemaking requested herein.

(C) Nitrous Oxide

Nitrous Oxide (N20) is a long-lived species emitted to atmosphere by soil and sea
microorganisms such as denitrifying bacteria and fungi. The atmospheric N2O concentration has
increased from about 270 ppb in 1750 to its present level of 335 ppb, and its concentration is
currently increasing at a rate of about 1.3 ppb/year (1.35 ppb in 2020 and 1.26 ppb in 2021).%
Nitrous oxide is unreactive in the lower atmosphere and thus has a long lifetime of slightly more
than 100 years. Once mixed into the stratosphere, however, it undergoes photolysis and reaction
with electronically excited oxygen atoms in the stratosphere where a small fraction is converted
to nitric oxide (NO) which catalyzes ozone depletion.*? Although N>O has a very low
atmospheric concentration, it contributes significantly to radiative forcing, with a global
warming potential 273 times that of CO; over 20 years.** Thus, a 1.3 ppb increase in N>O each

8 st
duuesseu ¢/oizuct.

39 hHne-/hanann ana nnvilnhnamiccinna/invantnnr-lic-areanhniige-nas-emissinns-and-sinks Last accessed and

no/1.

Jigatonne (GT), also

KIOUWIT a8 d petagidiing 15 1 DI {TU~] WIS, Ul 1,U00 11SYaw nics (vii ) ui 1 annon neuy dMS (Kg).
41 |IPCC/TEAP Special Report: Safeguarding the Ozone Layer and the Global Climate System.
42 NOAA Global Monitoring Laboratory, hitps://gml.noaa.gov/ccga/ 3 _n20/

43 Ravishankara, A.R., Daniel, J.S. and Portmann, R.W., Nitrous Oxide (N=0O): The Dominant Ozone-Depleting
Substance Emitted in the 21st Century, Science 326, 123-125 (2009).

hitps://www.science.org/doi/10.1126/¢ "~ ~ce.1176985
“4|P( AR6V  Ch72021
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year produces the same degree of warming as an increase of 0.35 ppm of COxz. Since COz is
currently increasing at a rate of ~2.3 ppm/yr, N2O emissions contributes about 15% as much as
CO: to additional global warming each year. Nitrous oxide emissions to the atmosphere have
both natural and anthropogenic sources. It is estimated that 62% of emissions are natural and
38% are due to human activity.** The principal anthropogenic sources are agricultural soil
management (e.g., application of fertilizers; 74%), wastewater treatment (6%), stationary
combustion (5%), chemical production and other product uses (5%), manure management (5%),
transportation (4%) and other sources (1%).*® Thus, large reductions in N2O emissions could be
achieved by reduced use of nitrate fertilizers, better management of farm wastes, and reduced
combustion of fossil fuels.

(D) Black Carbon

Black carbon (BC), or “soot”, is a component of atmospheric aerosols derived from
incomplete combustion of fossil fuels and biomass. It is the black smoke you sometimes see
belching out of tailpipes of vehicles, especially those such as trucks that make use of diesel fuel.
But it is produced with varying efficiency in combustion of all fuels, higher rates of production
occurring under fuel-rich conditions. BC particles are in the submicron size range and make up
typically 10-30% of PM2.5 (mass of particles have diameters < 2.5 um) in urban atmospheres.
Black carbon is “black,” in that it absorbs all wavelengths of visible light from the sun. Thus BC,
heats the atmosphere differently that GHGs, that is, by absorption of visible light from the sun
(reducing the planetary albedo) rather than by absorption of infrared radiation emitted by Earth’s
surface.

Black carbon also differs from GHGs in that it deposits, after a short residence time (days
to weeks) in the atmosphere, onto Earth’s surface where it reduces the albedo (reflectivity) and
can continue to absorb visible light. This is especially a problem for glaciers where black carbon
deposition enhances ice melt. Black carbon has been found in Arctic haze*’ and in Arctic snow,*
for example. It has been claimed that in some regions, such as the Himalayas, the impact of black
carbon on melting of snowpack and glaciers may be equal to that of CO,.*” Indeed, past IPCC
reports placed black carbon ahead of methane in terms of radiative forcing, but the most recent
report assigns black carbon a more modest role. The current IPCC best estimate for contributions
to global warming during the period 2010-2019 relative to 1850-1900 based on radiative forcing
studies is about 0.1°C, comparable to that of halogenated gases and nitrous oxide, but with larger
error bars than for either of those GHGs.’

45 K. L. Denman, G. Brasseur, et al. (2007), "Couplings Between Changes in the Climate System and
Biogeochemistry." In Fourth Assessment Report of the Intergovernmental Panel on Climate Change, Cambridge
University Press.

46 EPA, Overview of Greenhouse Gases, https://www.epa.gov/ghgemissions/overview-greenhouse-gases#nitrous-
oxide

47 Rosen, H.; Novakov, T.; Bodhaine, B. (1981) Soot in the Arctic, Atmos. Environ. 15, 1371-1374.
https.//www.sciencedirect.com/science/article/abs/pii/0004698181903437

48 Clarke, A.D.; Noone, K.J. (1985). "Soot in Arctic snowpack: A cause for perturbation in radiative transfer". Atmos.
Environ. 19 (12): 2045-2053. https.//www.sciencedirect.com/science/article/abs/pii/fS1352231007009752

49 Ramanathan, V.; Carmichael, G. (April 2008). "Global and regional climate changes due to black carbon". Nature
Geoscience. 1 (4): 221-227. https.//www.nature.com/articles/ngeo156

50 |PCC AR6 WG, Climate Change 2021, The Physical Basis, p. SPM-8, Fig SPM.2.
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(E) Short-Lived Gases

Short-lived air pollutant gases such as sulfur dioxide (SOz), the oxides of nitrogen (NO
and NOz) and volatile organic compounds (VOCs) contribute to radiative forcing principally
though aerosol formation and ozone formation. As discussed earlier, nitrate and sulfate aerosol,
formed from SO: and oxides of nitrogen produced in fossil fuel combustion processes, currently
mask about 0.4°C (or more) of warming that would have occurred to date in their absence. As we
reduce fossil fuel emissions, simultaneous reductions of these negative radiative forcings (due to
scattering of solar radiation back to space) will work against the gains we make in reducing
GHGs, making it all that more important to remove legacy GHGs in addition to cutting
emissions.

Ozone is a short-lived gas (a few hours to days) that is continuously produced in the
lower atmosphere by the NOy-catalyzed photooxidation of CHs, carbon monoxide (CO) and
VOCs.*!2 Tropospheric ozone has contributed about 0.2-0.3°C of warming relative to pre-
industrial times.>* The U.S. already regulates ozone under the Clean Air Act and its amendments
as one of six Criteria Pollutants.” The precursor CO is also a criteria pollutant, as is NO2, which
photochemically cycles with NO to catalyze ozone formation. On a global scale, however,
ozone will continue to be elevated due to large contributions from low-income countries that
have not yet imposed stringent air pollution regulations. It will be important for the U.S. to share
technologies and expertise in helping those countries reduce emissions of ozone precursors as a
means of reducing the global contribution to radiative forcing from this greenhouse gas. The co-
benefit to those countries will be improvements in the health and increased lifespans of their
citizens.

V. Unreasonable Land-Based Risk: A Short Survey

(A) Heat, Drought, Wildfire

Fossil fuel-driven heat, drought, and wildfire impose a current, imminent and
unreasonable risk of serious or widespread injury to health or the environment.

In its 2018 Special Report, Global Warming on 1.5 Degrees Celsius (2.7 Degrees
Fahrenheit), the IPCC noted that as the Earth warms to 1.5°C about 14 percent of Earth’s
population will be exposed to severe heatwaves at least once every five years.”® This level of
high temperature exposure may be unavoidable, at least for a period.*® Additional GHG
emissions will ensure that extreme heatwaves become widespread — with 37 percent of the
Earth’s people experiencing severe heatwaves at least once every five years. Indeed, in its 2021
report, the [PCC notes that with warming of 2.6°C heatwaves now experienced only once in a
decade will likely occur as often as 6 times per decade.’” Compounding the problem,

51 A. J. Haagen-Smit, A.J. and Fox, M.M. (1954) Photochemical Ozone Formation with Hydrocarbons and Automobile
Exhaust, Air Repair, 4:3, 105-136, DOI: 10.1080/00966665.1954.10467649.

52 Birks, J.W., "Oxidant Formation in the Troposphere," In Perspectives in Environmental Chemistry, D. L. Macalady,
Ed., Oxford University Press, pp. 233-256 (1998).

53 IPCC AR6 WGI, Climate Change 2021, The Physical Basis, p. SPM-8, Fig SPM.2.

54 EPA, Criteria Pollyt~rte bHna-/hanina Ana Aanvlaritaria_aircanlhitante

55 From NASA article
56 See July Temperature Update, op cit nte.34.
57 AR 6, SPM-23.
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(C) Extreme Weather
1. Predicted Changes in Frequencies of High Temperature, Precipitation and Drought

Increased temperature over land results in increased evaporation of water. In many
regions this results in a reduction of soil moisture and eventually drought, while in other regions
the increased water vapor in the atmosphere results in increased precipitation. Accordi: to the
IPCC,?® the increase in average global temperature of about 1.2°C that we are experiencing so
far is already resulting in increased frequencies of extreme temperature events, heavy
precipitation events, and agricultural and ecological droughts, as shown in Figure 16.

Hot temperature extremes that historically (1850-1900) occurred once every 10 years
now occur 2.8 times more often. For warmings of 1.5°C, 2°C and 4°C, such events are predicted
to occur 4.1 times, 5.6 times and 9.4 times more frequently; that is, a temperature event that
occurred previously only once every ten years would occur almost every year on average if the
planet were allowed to warm by 4°C. And those extreme temperature events would be even more
severe. As well, ten-year extreme temperature events are now 1.2°C higher than in the last half
of the 18" century, with temperature records continually being set at locations around the world.
As seen in Figure 16, global warmings of 1.5°C, 2°C and 4°C are predicted to result in 10-year
events that are 1.9°C, 2.6°C and 5.1°C higher than historical values.

The effects of global warming on 50-year events are greatly amplified over that of 10-
year events. For example, in the case of a 2°C warming of the planet, a 50-year event is
predicted to occur 13.9 times more frequently, meaning that humans and the livestock, crops and
natural ecosystems we depend on will experience what was a 50-year event once every 3.6 years
on average. For a catastrophic warming of 4°C, 50-year events would occur 39 times more often
or almost every year.

As also summarized in Figure 16, increases in the frequencies of heavy precipitation and
droughts are predicted to increase further with increased average global temperatures. Ten-year
events for heavy precipitation have already shortened to 7.7 years and will further decrease to
6.7, 5.9 and 3.7 years for warmings of 1.5°C, 2°C and 4°C, respectively. Ten-year agricultural
and ecological droughts are estimated to already be occurring once every 5.9 years and those
periods are predicted to be reduced to 5, 4.2 and 2.4 years for 1.5°C, 2°C and 4°C warmings. In
the same way that extreme temperature events will also be hotter, the historically 10-year events
will be wetter for heavy precipitation events and drier for drought events.

86 [IPCC AR6 WG, Climate Change 2021, The Physical Basis, pp. SPM-20-24.
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storms (113), hurricanes (44), wildfires (17) and winter storms (17). It is especially noteworthy
that the costs of inflation-adjusted billion-dollar disasters have increased steadily over the past
four decades, averaging $13B, $27B, $51B and $80B per year during the decades of the 1980s,
1990s, 2000s and 2010s, respectively. Associated fatalities have increased as well, averaging
281, 217, 305 and 521 annually in each of those decades. The costs of severe weather events in
terms of property and life clearly correlate strongly with the observation of increasing average
global temperature. The observed trend over the past four decades agrees with the expectation
that increasing the energy content of the land/ocean/atmosphere system will increase the
frequency and intensity of severe weather events.

We note that the conclusions of the NAS and IPCC are based on climate modeling and
observations of trends in severe weather in recent decades. They do not take into account the
possibility of much more far-reaching consequences that may result from nonlinearities in the
climate system, as has been proposed by Petitioner Hansen and colleagues (/ce Melt) based on
paleoclimate studies coupled with climate system modeling discussed above in reference to
increasing sea levels. With respect to the mechanism described above in Figure 12, freshwater
released to the ocean by melting of West Antarctic and Greenland ice sheets results in a
slowdown and possibly stopping of the thermohaline circulation in the vicinity of Antarctica due
to the lower density of freshwater. This “stratification” process induces amplifying feedbacks
that increase subsurface ocean warming and ice shelf melting. Another effect is expansion of sea
ice off Antarctica as a result of the colder surface water, causing increased precipitation over the
ocean and decreased precipitation over the ice sheet.

The transfer of ice and freshwater to the ocean could raise sea level by several meters.
This mechanism could explain the 6-9 m sea level rise that occurred in the prior interglacial
period. Near the end of that period (Eemian), 130,000-115,000 years ago, there is evidence of
much larger global temperature gradients with resulting extreme storms while Earth was warmer
by less than 1°C than it is today. The geologic evidence for the superstorms near the end of the
Eemian period are reviewed in /ce Melt paper and include [1] megaboulders averaging 100 tons
that were plucked from seaward middle Pleistocene outcrops and washed onto a younger
Pleistocene landscape, [2] wave run-up deposits that reach heights of over 40 m along hundreds
of kilometers of older built-up dune ridges in the Bahama Islands, and [3] chevron-shaped sand
ridges standing ~5-15 m across several kilometers of broad, low-lying platforms or ramps
throughout the Atlantic-facing, deep-water margins of the Bahamas.

A critical conclusion of the /ce Melt authors is that even a “... 2°C global warming
above the preindustrial level could be dangerous.” The study suggested that ice mass loss from
the most vulnerable ice could rise exponentially rather than linearly in which case doubling times
of 10, 20 or 40 years will yield multi-meter sea level rise in about 50, 100 or 200 years,

respectively.
VI.  Ocean-Based Risks A Short Survey

A) Acidificati~=

There is clear consensus among leading national and international scientific bodies that
anthropogenic CO» causes changes in ocean chemistry.
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capacity or performance” for marine life with likely substantial socioeconomic impacts.® The
U.S. National Climate Assessment concluded that ocean acidification will alter marine
ecosystems in dramatic ways including threatening coral reef habitats, inhibiting the ability of
marine organisms to form their shells or skeletons'® and causing reduced growth and survival of
shellfish in all regions.'"!

EPA itself has already concluded that greenhouse gases, including CO; and CHa,
endanger public health and the environment in part because of ocean acidification,'?? and that
“ocean acidification presents a suite of environmental changes that would likely negatively affect
ocean ecosystems, fisheries, and other marine resources.” '%3

That fossil fuel company-traced emissions make a huge contribution to ocean acidification
is made clear by recent research by Petitioner Heede and colleagues.'% They found that nearly
two-thirds of all industrial carbon dioxide and methane emissions between 1880 and 2010 can be
traced to the products of 83 large producers!®® of coal, oil, and natural gas, and 7 cement
manufacturers. Ekwurzel et al.!% found that between 1880 and 2010, emissions traced to these
90 largest industrial carbon producers contributed ~57% of the rise in atmospheric CO2, 42%—
50% of the ri¢  in global mean surface temperature, and approximately 26%-32% of the rise in
global sea level. Similarly, because the global surface pH is a function of the atmospheric
concentration of carbon dioxide,'” researchers led by R. Licker,'® using the Heede data,
quantified the contribution of fossil fuel producers to global-scale ocean acidification and found
that “emissions traced to the 88 largest industrial carbon producers from 1881 015 and 1965—
2015 have contributed ~55% and ~51%, respectively, of the historical 1880-2015 decline in
surface ocean pH. The latter 1965-2015 period, we note, also captures the timeframe in which

99 National Research Council, 2013. Review of the Federal Ocean Acidification Research and Monitoring Plan
Committee on the Review of the National Ocean Acidification Research and Monitoring Plan ; Ocean Studies Board ;
Division on Earth and Life Sciences ; National Research Council.

10 Last accessed 2/12/21

101 Doney, S. et al., 2014. Ch. 24: Oceans and Marine Resources. In Climate Change Impacts in the United States:
The Third National Climate Assessment, pp.557-578.

102 EPA, Endangerment and Cause or Contribute Findings for Greenhouse Gases under Section 202(a) of the Clean
Air Act 80 (Dec. 7, 2009).

103 75 Fed. Reg. 13538 (Mar. 22, 2010).

104 Richard Heede et al., Tracing anthropogenic carbon dioxide and methane emissions to fossil fuel and cement
producers, 1854-2010 Clim. Change.

105 These producers include investor-owned, state-owned, and nationalized companies.

106 Ekwurzel B, Boneham J, Dalton M W, Heede R, Mera R J, Allen M R and Frumhoff P C 2017 The rise in global
atmospheric CO2, surface temperature, and sea level from emissions traced to major carbon producers Clim.
Change 144 579-90.

107 National Academies of Sciences, Engineering and Medicine 2017 Valuing Climate Damages: Updating Estimation
of the Social Cost of Carbon Dioxide (Washington DC: The National Academies Press).

108 R. Licker et al, Attributing ocean acidification to major carbon producers
2019 Environ. | . Lett. 14 124060. Available at hitps://iopscience.iop.org/article/10.1088/1748-9326/ab5abc.
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the major fossil fuel companies became aware that continued emissions from the intended use of
their products imposed significant climate risks on public health and the environment.'%

Ocean acidification already constitutes an unreasonable, serious and widespread injury to
the marine environment. The oceans have absorbed CO: emitted into the atmosphere from coal
and gas-fueled power plants, industrial facilities, internal combustion engine vehicles, cement
production, and stemming from land use changes. From 1850 to 2019, 2,400 gigatons of CO:
were emitted by human activity.!'® Around 950 (and now, ~ 1000) gigatons remain in the
atmosphere,!!! with approximately half of the balance taken up by the oceans and the rest by the
land."? Indeed, each day about 22 million metric tons of CO> is taken up by the oceans.''? This
uptake of COz is changing ocean chemistry, causing the oceans to become more acidic. As we
have indicated, since the industrial revolution surface ocean pH has declined by 0.11 units on
average, corresponding to a 30% increase in acidity.''* !> 116 If emissions continue unabated,
ocean acidity will increase up to 170% from pre-industrial levels by the end of the century.'”

Figure 18 illustrates how the pH in the ocean decreases with increasing atmospheric CO2
concentration. The time series shows atmospheric CO> at Mauna Loa (ppmv) and surface ocean
pH and pCO; (natm) at Ocean Station Aloha in the subtropical North Pacific Ocean. The
increase in oceanic CO; over the period of observations is consistent with the atmospheric
increase of CO; within the statistical limits of the measurements.''®

109 Benjamin Franta, Early oil industry knowledge of CO: and global warming, Nat. Clim. Change 8 1024 (2018)
available at https:/www.nature.com/articles/s41558-018-0349-9.

112 Rhein, M. et al., 2013. Observations: Ocean. In: Climate Change 2013: The Physical Science Basis. Contribution
of Working Group | to the Fifth Assessment Report of the Intergovernmental Panel on Climate Change.

113 Feely, R.A. et al., 2008. Evidence for upwelling of corrosive “acidified” water onto the continental shelf. Science,
320 (5882), p.1490.

14 Orr, J. et al., 2005. Anthropogenic ocean acidification over the twenty-first century and its impact on calcifying
organisms. Nature, 437 (7059), pp.681-686.

115 Caldeira, K. & Wickett, M.E., 2005. Ocear  del predictions of chemistry changes from carbon dioxide emissions
to the atmosphere and ocean. J. Geophys. Res., 110(C9), p.C09S04.

116 Because the pH scale is logarithmic a small decrease is a significant change in acidity; for example, a decrease
of 0.1 pH is an approximate 30 percent increase in acidity. Can you refresh my mathematics knowledge of this?

"7 |BGP etal., 2013. Available at

http://www.igbp.net/publications/si = ariesforpolicymakers/summariesforpolicymakers/oceanacidifica* - =~ yimmaryfor
policymakers2013.5.30566fc61424«5a6¢91 11f4.htmi.

118 Feely, R.A., Doney, S. & Cooley, S., 2009. Ocean acidification: Present conditions and future changes in a high
CO; world. Oceanography, 22(4), pp.36—47.
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clearly constitute both an unreasonable risk of injury to the environment and health, and also an
imminent and unreasonable risk of serious and widespread injury to health of the environment.

(B) Ocean Warming

As climate change warms the Earth, the oceans respond more slowly than land
environments.'?® The US National Academy of Science,'?’ the Royal Society,'?® 377 members of
the National Academy of Sciences, including 30 Nobel laureates,'?° the InterAcademy
Partnership,'3? and scientists from around the world have identified increased ocean warming as
a threat to marine ecosystems.

As the EPA itself has observed:!3!

Changes in sea surface temperature can alter marine ecosystems in several ways.
For example, variations in ocean temperature can affect what species of plants,
animals, and microbes are present in a location, alter migration and breeding
patterns, threaten sensitive ocean life such as corals, and change the frequency
and intensity of harmful algal blooms such as “red tide” and threaten the ocean’s
primary producers. Over the long term, increases in sea surface temperature could
also reduce the circulation patterns that bring nutrients from the deep sea to
surface waters. Changes in reef habitat and nutrient supply could dramatically
alter ocean ecosystems and lead to declines in fish populations, which in turn
could affect people who depend on fishing for food or jobs.

Perhaps the ocean organism most vulnerable to temperature change is coral. Evidence
establishes that reefs will eject their symbiotic algae at even a slight persistent temperature rise.
Such “bleaching” slows coral growth, makes them susceptible to disease, and can lead to large-
scale reef die-off. EPA has found that coral reefs are “already disappearing due to climate change
and other non-climate stressors. Temperature increases and ocean acidification are projected to
further reduce coral cover in the future. Without global GHG mitigation, extensive loss of
shallow corals is projected by 2050 for major U.S. reef locations.”!??

Other organisms affected by ocean temperature change include krill,!?* an extremely
important link at the base of the food chain. Research has shown that krill reproduce in
significantly smaller numbers when ocean temperatures rise. This can produce a cascade effect

126 Sejas et al, Environmental Research Letters, Volume 9, Number 12, 2014

127 Climate Change Evidence & Causes, http://dels.nas.edu/resources/static-assets/exec-office-o* - ~'~'imate-change-
full. pdf

128 |4

129 An Open Letter Regarding Climate Change From Concerned Members of the U.S. National Academy of Sciences,
September, 20, 2016

130 Cheng, Lijing, et al. "Improved estimates of ocean heat content from 1960 to 2015." Science Advances 3.3 (2017):
e1601545.

131 [ ISFPA “Climate Channe Indiratare in tha | Initad Qtatae Angessed 12/22/202(
Internal citations olinueu.

132 EPA, Climate Action Benefits: Coral Reefs (Jan. 19, 2017). EPA Archive Pages.
133 Flores et al.: Krill and climate change, Mar Ecol Prog Ser 458: 1-19, 2012
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by disrupting the life cycle of krill eaters, such as penguins and seals—which in turn causes food
shortages for higher predators.

When water heats up, it e ands. Thus, the most readily apparent consequence of higher
sea temperatures is a rapid rise in sea level, as discussed earlier. Sea level rise causes inundation
of coastal habitats for humans as well as plants and animals, shoreline erosion, and more
powerful storm surges that can devastate low-lying areas.

As Petitioners also discussed above, we are already seeing the effects of higher ocean
temperatures in the form of stronger and more frequent tropical storms and hurricanes/cyclones.
Warmer surface water evaporates more, making it easier for small ocean storms to escalate into
larger, more powerful systems.'** '35 These stronger storms increase damage to human structures
when they make landfall. They can also harm marine ecosystems like coral reefs and kelp
forests.

Warmer sea temperatures are associated with the spread of invasive species and marine
diseases. The evolution of a stable marine habitat is dependent upon myriad factors, including
water temperature. If an ecosystem becomes warmer, it can create an opportunity where outside
species or bacteria, once excluded, can newly thrive, leading to forced migration and even
extinction of endemic and specifically-adapted species.

Changes in ocean temperatures and currents brought about by climate change will lead to
alterations in climate patterns around the world. For example, warmer waters may promote the
development of stronger storms in the tropics, which can cause property damage and loss of life.
The impacts associated with sea level rise and stronger storms are especially relevant to coastal
communities. Figure 19, from EPA’s Climate Change Indicators project, shows the change in
ocean heat content. The Agency pointedly noted that, “for reference an increase of 1 unit ... (1
x 10?2 joules) is equal to approximately 17 times the total amount of energy used by all the
people on Earth in a year.”!3¢

134 de Vries, Hylke, et al. "How Gulf-Stream SST-fronts influence Atlantic winter storms." Climate Dynamics 52.9
(2019): 5899-5909.

135 Zhang, Li, et al. "Decadal coupling between storm tracks and sea surface temperature in the Southern
Hemisphere midlatitudes." Climate Dynamics 56.3 (2021): 783-798.

136 EPA, Clime  Change Indicators, at https://www.epa.gov/climate-indicators/climate-change-indicators-ocean-heat.
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leading to coupled deoxygenation and ocean acidification in a future warmer, high-CO; world.
The synergistic effects of these multiple stressors may amplify the negative physiological and
microbial responses beyond the impacts anticipated for each perturbation considered in isolation.

Ocean models predict declines of 1 to 7% in the global ocean O; inventory over the next
century, with declines continuing for a thousand years or more.'*® An important consequence
may be an expansion in the area and volume of so-called “oxygen minimum zones,” wherein O
levels are too low to support many macrofauna and profound changes in biogeochemical cycling
occur.

Ocean deoxygenation is primarily the consequence of two generally reinforcing, but
independent, ocean warming processes: (1) oxygen is less soluble as temperature increases and
(2) warming waters, as well as decreased surface salinity from ice melt, enhance stratification
and thus reduced mixing and transport. The combination reduces the supply of oxygen, and that
loss of oxygen from the ocean wi cause myriad harmful effects — including a reduction in the
habitable range for higher organisms that require a certain minimum level of oxygen. Additional
major biogeochemical shifts may be triggered as well.!4

Significant deoxygenation has occurred over the past 50 years in the North Pacific and
tropical oceans, and a convergence of evidence implies further significant changes. Changes in
the North Pacific are tied to increased stratification in the subarctic region. O declines are
consistent with the predicted response to global warming in global ocean models, and the
patterns of observed O2 change can be reproduced with higher-resolution models driven by
observed forcings. The relative rapidity of O, decreases in the subarctic Pacific and in coastal
upwelling regions off the west coast of North America raises the specter of imminent impacts on
marine habitat and fisheries.'#! There is potential for even larger O; declines in the future if
levels of greenhouse gases in the atmosphere continue to increase.

Falkowski et al. analyzed relatively long-term databases of ocean conditions and found
trends of deoxygenation in upwelling areas along continental margins and shoaling of the depths
of critical oxygen concentrations. They concluc | that even a moderately long-term « line in
source-water oxygen and increasing nutrient concentrations will cause currently intermittent but
extreme deoxygenation conditions to become more frequent, intense, and persistent, with a
potentially profound impact on global fisheries.'*

139 Keeling, Ralph F., Arne Kortzinger, and Nicolas Gruber. "Ocean deoxygenation in a warming world." Marine
Science 2 (2010).

140 Harvey et al., Meta-analysis reveals complex marine biological responses to the interactive effects of ocean
acidification and warming, Ecology and Evolution 2013; 3(4): 1016—1030

141 Keeling et al., Ocean Deoxygenation in a Warming World Annu. Rev. Mar. Sci. 2010. 2:199-229
142 Falkowski et al., Eos, Vol. 92, No. 46, 15 November 2011
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of denitrification.!>* Both of these effects — release of N>O and limiting primary production (thus
slowing the carbon pump) will amplify climate change. A reduction in the nutrient supply to the
euphotic layer as a result of increased thermal stratification may also lead to a decreased
efficiency of the biological pump in sequestering atmospheric COz. The concomitant loss of
ocean buffering is another amplifying feedback.!>* 153

On the other hand, fossil fuel phaseout and removal of excess legacy emissions, as
Petitioners here propose, should reduce deoxygenation by more than half of what otherwise will
occur from our current trajectory. '

In light of their impact on ocean oxygen levels and the train of impacts arising from such
ocean deoxygenation, additional fossil fuel CO; emissions and legacy CO> must be deemed to
impose both an unreasonable risk of injury to the environment and health, and also an imminent
and unreasonable risk of serious or widespread injury to health or the environment.

—a

M Wridespreadand © 0z “zan Rir'

Although there is considerable uncertainty about the spatial and temporal details, climate
change is clearly and fundamentally altering ocean ecosystems.'>’ Further change will continue
to impose enormous challenges and costs for societies worldwide, and adversely affect future
generations.'*® The effects are widespread throughout the marine food web, impacting ocean
biodiversity,'*® with severe effects on top predators,'®® mesopredators,'®! herbivores,'%? as well as

183 Codispoti LA, Brandes JA, Christensen JP, Devol AH, Nagvi SWA, et al. 2001. The oceanic fixed nitrogen and
nitrous oxide budgets: Moving targets as we enter the anthropocene? Sci. Marina 65:85—105.
https://www.academia.edu/47919156/The_oceanic fixed nitrogen and nitrous oxide budgets M~ g targets as
we er the antl 3

154 Cermeno et al., The role of nutricline depth in regulating the ocean carbon cycle, PNAS V105 no. 51, 2008.
155 Viviani, Donn A., Spatial Variability in near-surface plankton metabolic rates. Diss. UNIVERSITY OF HAWALI'L.

156 JOC —UNESCO and UNEP (2016). Open Ocean: Status and Trends, S nary for Policy Makers. United Nations
Environment Programme (UNEP), Nairobi.

57 Du Pontavice, Hubent, et al. "Climate change undermines the global functioning of marine food webs." Global
change biology 26.3 (2020): 1306-1318.

158 O al. The Impact of Climate Change on the World's Marine Ecosystems, Science 18 Jun 2010: Vol. 328,
Issue 5985, pp. 1523-1528

189 Hillebrand, Helmut, et al. "Climate change: Warming impacts on marine biodiversity." Handbook on marine
environment protection. Springer, Cham, 2018. 353-373.

160 Rosa, Rui, and Brad A. Seibel. "Synergistic effects of climate-related variables suggest future physiological
impairment in a top oceanic predator." Proceedings of the National Academy of Sciences 105.52 (2008): 20776-
20780.

61 Flynn et al. Ocean acidification exerts negative effects during warming conditions in a developing Antarctic fish,
Oxford Journals, Conservation Physiology Volume 3, Issue 1, 2015

62 Poore et al. Direct and indirect effects of ocean acidification and warming on a marine plant-herbivore interaction.
( 3 2013 Nov;173(8):1113-24
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more acidic seawater, the combined effect of high temperature and lowered pH caused a
reduction in growth of primary polyps by almost a third.!”!

The latest global coral reef assessment'’? estimated that “large scale coral bleaching
events are the greatest disturbance to the world’s coral reefs,” and that a bleaching event in 1998
alone “killed 8% of the world’s coral. Subsequent disturbance events, occurring between 2009
and 2018, killed 14% of the world’s coral.”'”® Other results suggest that up to 70% of the world’s
coral reefs may be lost within the next four decades if current trends in climate change and
coastal human population growth persist.'’* Major threats to corals include warming sea-surface
temperatures,'’> expanding seawater acidification'’® and deoxygenation'”” resulting from GHG
emissions.

In 2013, Camilo Mora'’® found that “[0o]cean warming and acidification... are causing a
new set of conditions that are very close to the tolerance thresholds of corals, making them
vulnerable to massive bleaching . d mortality when long-term trends related to climate change
are added to natural variability.” The decay of coral reefs could potentially impair their ability to
deliver goods and services such as fisheries and tourism, valued in 1997 at over US $375 billion
annually.'”” Likewise, future changes in ocean temperature are expected to cause a redistribution
in the global diversity of cetaceans,'®® which in turn could impact local economies that rely on
tourism or the take of these species.

Anthony et al.!8! found that the combination of ocean warming and acidification from
increasing levels of atmospheric COz threaten coral reefs that are in many regions also subject to
local-scale disturbances such as overfishing and conventional pollution.'®? Further, in 2014

71Anlauf, Holger, Luis D'Croz, and Aaron O'Dea. "A corrosive concoction: the combined effects of ocean warming
and acidification on the early growth of a stony coral are multiplicative." Journal of Experimental Marine Biology and
Ecology 397.1 (2011): 13-20.

172 Global Coral Reef Monitoring Network (GCRMN), The Sixth Status of Corals of the World: 2020 Report (October
5,2021)athtt " .net/2(  eport/.

173 |d. _..ecutive Summary at 19.

174 Wilkinson, C., 2004. Status of Coral Reefs of the World: 2004. Australian Institute of Marine Science, Townsville,
Australia, p. 301.

175 Hoegh-Guldberg, Ove, et al. "Coral reefs under rapid climate change and ocean acidification." science 318.5857
(2007): 1737-1742.

176 |4

177 Alva-Basurto, Jorge Christian, and Jesus Ernesto Arias-Gonzalez. "Modelling the effects of climate change on a
Caribbean coral reef food web." Ecological Modelling 289 (2014): 1-14.

78 Mora et al., Biotic and Human Vulnerability to Projected Changes in Ocean Biogeochemistry over the 21st
Century PLOS Biology, October 2013, Volume 11, Issue 10

179 Costanza R, d’Arge RC, de Groot R, Farber S, Grasso M, et al. (1997), The value of the world’s ecosystem
services and natural capital. Nature 387: 253— 261.

180 Whitehead H, McGill B, Worm B (2008) Diversity of deep-water cetaceans in relation to temperature: implications
for ocean warming. Ecology Letters 11: 1198-1207.

81 Anthony et al. , Ocean acidification and warming will lower coral reef resilience, Global Change biology, Volume
17, Issue 5 May 2011 Pages 1798-1808
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likely to become extinct in the polar oceans, where the entire water column could become
undersaturated in aragonite (a naturally occurring crystal form of calcium carbonate (CaCO:s) this
century. Pteropods play an extremely important role in many ocean ecosystems. In the Ross Sea,
the pteropod Limacina helicina sometimes replaces krill as the dominant zooplankton species in
the ecosystem. In many polar and subpolar regions, pteropods are an important food source for a
wide range of species, including North Pacific salmon, mackerel, herring, cod, large whales, and
other important species that provide food and livelihood. Overall, pteropods are responsible for
an estimated 20%-— 42% of total carbonate production in the ocean,!*® so the aragonite
undersaturation risk to the marine carbon pump (the ocean’s biologically-driven sequestration of
carbon) is enormous.

The Southern Ocean (SO), covering about 34.8 million km?, will be one of the first and
most severely affected regions from ocean acidification (OA) due to naturally low levels of
CaCO0:s. It is estimated that under the current trajectory much of the SO will be unsaturated in
aragonite within two or three decades,'®” and it is expected that the seawater of the entire
Southern Ocean south of 60° S and a part of the subarctic Pacific will become unsaturated with
aragonite by 2100.'°% A recent meta-analysis found that many primary calcifiers are extremely
vulnerable to acidification and warming (Figure 18), and that their shells would be
thermodynamically predisposed to dissolve rather than form. This could eventually collapse the
marine food web and induce major alterations in the biogeochemical cycle of carbon.'®

et al., The origin and diversification of pteropods precede past perturbations in the Earth’s carbon cycle, PNAS, Sept.
24, 2020 at https://www.pnas.org/doi/10.1073/pnas.1920918117.

196 BednarSek N., Mozina J, Vogt M, O'Brien C, Tarling GA. 2012. The global distribution of pteropods and their
contribution to carbonate and carbon biomass in the modern ocean. Earth Systems Science Data 4: 167—-186.

197 Hossain, M. Belal, and Mahabubur Rahman. "Ocean Acidification: an impending disaster to benthic shelled
invertebrates and ecosystem." Journal of Noakhali Science and Technology University (JNSTU) 1.1 (2017): 19-30.

198 Kuroyanagi, Azumi, et al. "Decrease in volume and density of foraminiferal shells with progressing ocean
acidification." Scientific reports 11.1 (2021): 1-7.

199 Figuerola, Blanca, et al. "A review and meta-analysis of potential impacts of ocean acidification on marine
sifiers from the  wthern Ocean." Frontiers in Marine Science 8 (2021): 24.
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There are numerous approaches to sequestering CO; and CHs. Effective land use and
agricultural practices can significantly reduce CO> and CH4 emissions and sequester COz, as
mentioned above with respect to our discussion of natural climate solutions to sequester CO».

As for methane, near-source destruction methods may be employed to destroy fugitive
methane from the fossil fuel industry, such as aggregating and destroying fugitive emissions
from coal mines.??! Methods of destroying less concentrated methane are also being researched
and developed. Promising methane removal methods that, at least in “{d]esk and laboratory
studies,” appear to mimic natural removal processes, may prove to be viable — for example, iron
salt aerosols employed to enhance natural sinks and remove CHs as well as CO,.2%? If trials and
subsequent assessments of methane removal prove its feasibility,??3 then EPA could require oil,
gas, and coal producers to pay for their utilization to remove excess atmospheric methane, as
well as its CO; remainder.

Methods of removing ambient CO; also are being researched and developed, including
with the Agency’s support. Petitioners deem it critical that the Agency evaluate progress in this
area continuously to discern the efficiency and effectiveness of methods. Particularly in light of
the long atmospheric residence time of CO,, as discussed supra, 24 the full potential “to remove
CO; from the atmosphere and durably store it in reservoirs” must be pursued in order to
“compensate for residual emissions [and] if implemented at a scale where anthropogenic
removals exceed anthropogenic emissions, to lower surface temperature.”??5

However, while “[t]he cooling (or avoided warming) due to CDR might be proportional
to the cumulative amount of CO; removed from the atmosphere by CDR,”?26 CO; emissions and
removal efforts are not perfectly symmetric. This is so, according to the IPCC, because “the
fraction of CO: remaining in the atmosphere after an emission is larger than the fraction of CO2
remaining out of the atmosphere after a removal.”?7 This implies that, all other things being
equal, it is preferable to avoid an emission than to remove it later. For this and other reasons,
Petitioners strongly endorse a recent admonition from the Department of Energy’s Office of
Fossil Energy and Carbon Management, namely that “it is imperative that Carbon Capture and
Storage and Carbon Dioxide Removal technologies are not used as mechanisms to continue

221 https://verra.org/methodology/vm0014-interception-and-destruction-of-fugitive-methane-from-coal-bed-methane-
cbm-seeps-v1-0/

222 Ming, Tingzhen, et al. "A nature-based negative emissions technology able to remove atmospheric methane and
other greenhouse gases." Atmospheric Pollution Research (2021).

223 |n its recently-released AR6 Working Group | report, the IPCC stated, “Methane removal is, however, still in its
ir r and the available literature is insufficient for an assessment.” We note, however, that “the cut-off date for
s ic literature to be included in the contribution to the Sixth Assessment Report (AR6) of Working Group 1"y

January 31, 2021. See https:/’ ©.ch/2020/05/29/ipcc-extends-working-group-i-literature-cut-off-date-
postpones-final-leac' =" *10r-ir A\t minimum, a number of leading scientists have since that time attempted to
fc - aresearch agenaa aimea at systematically assessing the potential for promising atmospheric methane
removal. See Jackson RB et al. 2021 Atmospheric methane removal: a research agenda. Phil. Trans. R. Soc. A 379:
20200454 (May 20, 2021) available at https://doi.org/10.1098/rsta.2020.0454.

224 Op-cit nte 68.

225 |IPCC AR6, SPM-39.
226 /d

27 | §5.6 1.4
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More aggressively, it has :en proposed that lignin rich crops, which sequester carbon
refractorially, might be used directly as a soil amendment to enrich and provide carbon to
desertified or otherwise depleted lands, enabling the growth of more lignin crops to produce
additional fertile soils, geometrically amplifying the sequestration.** Climate change may
worsen desertification because of temporal changes in radiation, wind, temperature, rainfall and
other parameters driven by the increased energy in the atmosphere,** making soil management
all that more important.

Globally, human land use has resulted in an estimated 74 Mha of salinized agricultural
land**' — 43 Mha is irrigated land and 31 Mha is secondary salinization of nonirrigated land.
.uere are ecosystem and economic benefits, in addition to carbon sequestration, to reclaiming
desertified or salinized land, and studies have identified suitable tree species for reclamation of
saline farmland,?*? and the use of salinized lands for fuel-wood production.?** Of potential
halophytic shrubs, saltbush (A#riplex spp.) has been the most extensively examined due to its salt
tolerance and its nutritional potential as an alternative fodder for livestock.?**

Studies have shown that another economically beneficial use for tree litter and other
forestry and agricultural high lignin sources (>15%) would be for erosion control necessitated by
the expected increase in rainfall | many areas from the rising temperatures.?*

Sustainable biochar has both an energy and a sequestration component, so that it can be
used to produce fuels while the char itself can be used to increase soil fertility, thus enabling
greater sequestration of carbon. Researchers estimate that up to 12% of anthropogenic emissions
could be offset by biochar application to soils.?*¢

Reforestation and reducing deforestation can also play enormous roles. Reforestation to
combat desertification is underway, e.g., in Mongolia by the Mongolian and South Korean
governments.*’- 24 estimated that by halting deforestation, allowing forests to regrow, and
leaving mature forests undisturb¢ tropical forests alone could capture 25-35% of
anthropogenic carbon emissions. Of course, the sequestration potential of forestration “varies
depending on the scenario-assumptions of available land and of background climate. . .
Afforestation of native grasslands, savannas, and open-canopy woodlands leads to the
undesireable loss of unique natural ecosysems with risk biodiversity, carbon storage and other

289 Viviani, Bioenergy and Biobased Products, DOE National Bioenergy Center Strategic Partnerships Workshop,
April 11-12, 2001, at 150-168. https://www.nrel.gov/docs/gen/fy01/30304.pdf

240 World Meterological Organization, Climat- “hange Desertification, 2007.

241 Dregne, Harold E., and Nan-Ting Chou. "Global desertification dimensions and costs." Degradation
and restoration of arid lands (1992): 73-92.

242 Marcar et al., 1995; Benyon et al., 1999; Niknam & McComb, 2000.

243 E g. El-Lakany, 1986.

244 Norman et al., 2004.

245 Trees, Crops, and Soil Fertility: Concepts and Research Methods edited by G. Schroth, Fergus L. Sinclair
246 Nature Communications 1: 56 doi:10.1038/ncomms1053

247 Min-Kyung Kang et al, Jour. Korean For. Soc. Vol. 99 No. 5, pp 655-663 (2010)

248 Rosa C. Goodman and Martin Herold. 2014. "Why Maintaining Tropical Forests Is Essential and Urgent for a
¢ e Climate." CGD Working Paper 385. Washington, DC: (  ter for Global De  pment.
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change.”?*® Some of these harms have been identified herein, including severe heat, wildfire,
extreme weather, degraded air quality, ocean warming, deoxygenation, and acidification. TSCA
provides a vehicle for implementing the public policy called for by the Council necessary to
rectify the market failure.

The largest benefits and perhaps the most powerful argument for action may be the
possibility of catastrophic effects from continued emissions. These include the possibility of
amplified climate change stemming from feedback physical and chemical processes. Most of
these positive feedbacks are anticipated from the simple physics of the situation, including loss
of arctic ice-albedo®*” 2°® (more summer ice melt means warmer water, warmer water means less
winter ice formation, gradually decreasing each year’s arctic ice coverage) and the release of soil
carbon as frozen soil warms.>*° These effects are occurring now, and there are many others, 6

including potential collapse of the marine food web; impacts to cloud albedo®®'; alterations in

ocean circulation®?; rapid sea-level rise driven by West Antarctic Ice Sheet collapse or other
sources; shifts in weather patterns like the Indian Summer Monsoon or the West African
Monsoon?®3; ecological regime shifts in the Amazon or the Sahel; and the potential for massive
release of carbon from seafloor methane hydrates.?** Modeling studies have revealed the
potential for an atmospheric super rotation threshold that rapidly increases climate sensitivity by
changing planetary cloudiness®®® or an abrupt decline in the volume of snow on the Tibetan
Plateau.?®® Some of these potential tipping elements may be realized by 2100 or earlier under
current trajectories, others are likely not to materialize this century. In any case, both near and
long-term tipping points need to be included so that significant costs and benefits of regulatory

alternatives may be considered by decision makers.

286 The Cost of Delaying Action to Stem Climate Change, CEA, July 2014.
257 Pistone et al hitp://www.pnas.org/conter " “ 1/9/3322.short
258 Vfihma, T. Surv Geophys (2014) 35: 1175. hitps:/doi.org/10.1007/s10712-014-9284-0

259 Shuur et al, The effect of  mafrost thaw on old carbon release and net carbon exchange from tundra, Nature
459, 556-559 (28 May 2009).

260 Price, Jan . "Climate Tipping Poii ' (20

261Gjx K.D., Kioster S., llyina T., Archer S.D., Zhang.K, Maier-Reimer,E., Global warming amplified by reduced
sulphur flu  as a result of acean acidification. Nature Climate Change

262Raghmstorf, S., Box, J., Feulner, G., Mann, M., Robinson, A., Rutherford, S., Schaffernicht, E. (2015): Evidence for
an exceptional 20th-Century slowdown in Atlantic Ocean overturning. Nature Climate Change (online)

263 Nordhaus, William D., and Joseph Boyer. "Warming the world." (2000).

264 Schellnhuber, Hans Joachim. "Tipping elements in the Earth System.” Proceedings of the National Academy of
Sciences 106.49 (2009): 20561-20563.

265 Caballero, Rodrigo, and Matthew Huber. "Spontaneous transition to superrotation in warm climates simulated by
CAM3." Geophysical Research Letters 37.11 (2010).

266 Drijfhout, Sybren, et al. "Catalogue of abrupt shifts in Intergovernmental Panel on Climate Change climate
models." Praceedings of the National Academy of Sciences 112.43 (2015): E5777-E5786.
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The information provided herein suffices for the Agency to determine that the present surfeit of
these chemicals presents an imminent, widespread, severe and unreasonable risk of injury to
health or the environment, so that EPA should initiate a civil action against fossil fuel companies
to phase out production, release and the continuing disposal of these substances.

Further, Petitioners assert that the present concentrations of atmospheric CO2 and CH4
and ocean CO», combined with the certainty of worse to come absent emissions phaseout and
removal, amply meets the TSCA unreasonable risk standard. Moreover, there is strong evidence
that the benefits of strong action to reduce CO; and CHs4 concentrations outweigh the costs,?’? 273
1.e., the benefits based on the risk avoided and economic payback derived from increased
reliance on clean energy and removal of excess atmospheric concentrations of CO; and CH4 are
calculated in the trillions of dollars. Global, country, and industry-wide analyses estimate a
positive balance of benefit over cost for various mitigation options the Agency could select, and
numerous analyses show that even with uneven initial participation by some countries, the goal
of keeping or returning warming to below 1.5°C still may be attained. These facts alone, given
the enormity of the existential risk from global warming and ocean impacts, and the dire
consequences of not acting quickly, require the Agency to initiate rule making under TSCA.

Petitioners herein present data on (a) the socio-economic costs of CO; and CH4 pollution,
(b) the feasibility of controls on CO; and CHa, and (¢) the social cost of carbon including the
costs of delaying action to reduce and mitigate CO, and CHjy pollution. Ultimately it is the
responsibility of the Agency to gather all the necessary information, develop robust options and
decide how to proceed, in order to comply with the intent of Congress, i.e., that the
Administrator shall carry out this chapter in a reasonable and prudent manner, considering the
environmental, economic, and social impact of any action the Administrator takes or proposes.’’

(a) Socioeconomic C d Benefits

The release of CO; and CH4 into the environment is already imposing substantial social
and economic impacts, and these will become ever more damaging upon additional loading of
the atmosphere with these dangerous gases. Primary economic concerns include the lost
functionality of coastal cities and regions, agricultural degradation and collapse, lost worker
productivity, loss of life from migration-related civil unrest and war, and loss of fisheries and
increased food insecurity.

1. US economic risks from unabated climate change

Volume II of the Fourth National Climate Assessment (NCA4) (2018) focuses on “the
human welfare, societal, and environmental elements of climate change and variability for 10
regions and 18 national topics, with particular attention paid to observed and projected risks,
impacts, consideration of risk reduction, and implications under different mitigation
pathways.”?’”> The Environmental Protection Agency is one of 13 federal agencies comprising

27
21
274 TSCA §2601. Findings, policy, and intent.
W/ '018.glo  : ge.gov/chapter/ffron  itter-about/
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has been attributed to human-induced climate change. Resulting power outages had
cascading effects on critical infrastructure facilities such as hospitals and water and
wastewater treatment plants. Reduced oil production and refining capacity in the
Gulf of Mexico caused price spikes regionally and nationally from actual and
anticipated gasoline shortages. In the U.S. Caribbean, Hurricanes Irma and Maria
caused catastrophic damage to infrastructure, including the complete failure of
Puerto Rico’s power grid and the loss of power throughout the U.S. Virgin Islands,
as well as extensive damage to the region’s agricultural industry. The death toll in
Puerto Rico grew in the three months following Maria’s landfall on the island due
in part to the lack of electricity and potable water as well as access to medical
facilities and medical care.

Climate-related risks to infrastructure, property, and the economy vary across
regions. Along the U.S. coastline, public infrastructure and $1 trillion in national
wealth held in coastal real estate are threatened by rising sea levels, higher storm
surges, and the ongoing increase in h' 1 tide flooding. Coastal infrastructure
provides critical lifelines to the rest of the country, including energy supplies and
access to goods and services from overseas trade; increased damage to coastal
facilities is expected to result in cascading costs and national impacts. High tide
flooding is projected to become more disruptive and costlier as its frequency, depth,
and inland extent grow in the coming decades. Without significant adaptation
measures, many coastal cities in the Southeast are expected to experience daily high
tide flooding by the end of the century. Higher sea levels will also cause storm
surge from tropical storms to travel farther inland than in the past, impacting more
coastal properties and infrastructure. Oil, natural gas, and electrical infrastructure
located along the coasts of the Atlantic Ocean and Gulf of Mexico are at increased
risk of damage from rising sea levels and stronger hurricanes; regional disruptions
are expected to have national implications. Hawai’i and the U.S.-Affiliated Pacific
Islands and the U.S. Caribbean also face high risks to critical infrastructure from
coastal flooding, erosion, and storm surg

In the western United States, increasing wildfire is damaging ranches and
rangelands as well as property in cities near the wildland—urban interface. Drier
conditions are projected to increase the risk of wildfires and damage to property
and infrastructure, including energy production and generation assets and the power
grid. In Alaska, thawing « permafrost is responsible for severe damage to roads,
buildings, and pipelines that will be costly to replace, especially in remote parts of
Alaska. Alaska oil and gas operations are vulnerable to thawing permafrost, sea
level rise, and increased coastal exposure due to declining sea ice; however, a
longer ice-free season may enhance offshore energy operations and transport. These
impacts are expected to grow with continued warming.

U.S. agriculture and the communities it supports are threatened by increases in
temperatures, drought, heavy precipitation events, and wildfire on rangelands.
Yields of major U.S. crops (such as corn, soybeans, wheat, rice, sorghum, and
cotton) are expected to decline over this century as a consequence of increases in
temperatures and possibly changes in water availability and disease and pest
outbreaks. Increases in growing season temperatures in the Midwest are projected
to be the largest contributing factor to declines in U.S. agricultural. Climate change
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sea levels could cost more than $14 trillion worldwide annually by 2100, if global warming
reaches 2 °C above pre-industrial levels.?®

A higher-end projection of 184 cm and a 95% quantile of 292 cm by 21008 was
estimated by Le Bars et al, using a probabilistic process-based method. Uncertainties in the
projections increase when including the temperature dependence of Antarctic mass loss and the
uncertainty in the Coupled Model Intercomparison Project Phase 5 (CMIP5) model ensemble.

The costs required to respond to sea level rise are high and rising sharply. Sugiyama et
al.?®” looked at four kinds of cost: protection cost; dryland/capital loss; wetland loss; and wetland
gain. They found that, under an assumption of linear sea level rise, net wetland loss (wetland loss
offset by gain) dominated costs, estimating that the cost of sea level rise?*® was $1,182B for
global cost and loss.?® As well, using purchasing power parity (PPP), they estimate $1,991B for
global cost and loss (and $317B for the US).

A 2018 study**" estimated global and coastal sea level projections with warming of
1.5 °C and 2 °C by 2100 and compared the costs associated with RCP8.5 business as usual
temperature rise. They projected global sea-flood costs of $10.2 trillion per year (1.8% of GDP)
without additional adaptation for sea level projections with warming of 1.5 °C by 2100. With
adaptation they estimated costs could decrease to $1.1 trillion per year (0.2% GDP) for the same
1.5 °C scenario in 2100. If warming is not mitigated and follows the RCP8.5 scenario, global
mean sea level could rise to 86 cm (median) or even 180 cm (95" percentile) by 2100. This could
result in annual sea-flood costs of US$ 14 trillion per year and US$ 27 trillion per year,
respectively, if no further adaptation were undertaken.>*’

Meeting the Paris Accord limits®> could restrict sea level rise to about half of what it
would be under the IPCC business as usual projections (RCP8.5). This would provide for a
significant difference in risk, as “[t]he median global mean sea-level rise by 2100 is projected as
35 ¢m for RCP2.6 and 74 cm for RCP8.5”; and “under constant protection 0.2-2.9% of the
global population is expected to be flooded annually in the year 2100 under RCP2.6 and 0.5—
4.6% under RCP8.5.7?%} Starting in about 20 years, the damage patterns from sea level rise-

285 Zhongming, Zhu, et al. "Rising sea levels could cost the world $14 trillion a year by 2100." UK NOC (2018).

286 |_e Bars, Dewi, Sybren Drijfhout, and Hylke de Vries. "A high-end sea level rise probabilistic projection including
rapid Antarctic ice sheet mass loss." Environmental Research Letters 12.4 (2017): 044013.

287 Sugiyama, Masahiro, Robert J. Nicholls. and Athanasios Vafeidis. Estimating the economic cost of sea-level rise.
MIT Joint Program on the Science and P :y of Globai Change, 2008.

288 All in 1995 dollars.

289 “Cost and loss” refers to protection co  capital loss and wetland loss (net wetlands loss being the largest
contributor).

29 Jevrejeva, Svetlana, et al. "Flood damage costs under the sea level rise with warming of 1.5Cand 2C."
Environmental Research Letters 13.7 (2018): 074014

291 The latter would equate to 2.7% of global GDP.
292 This is ~ RCP2.6, which is includes atmospheric COz eq peaking at 490ppm and then declining.

293 Hinkel, Jochen, et al. "Coastal flood damage and adaptation costs under 21st century sea-level rise." Proceedings
of the National Academy of Sciences 111.9 (2014): 3292-3297. In the constant protection strategy, dikes are
maintained at their height, but not raised, so flood risk increases with time as relative sea level rises. In the enhanced
protection strategy, dikes are raised following both relative sea-level rise and socioeconomic development (i.e., dikes
are raised as the demand for safety increases with growing affluence and increasing population density) Dike costs
comprise annual investment cost (for building and upgrading dikes) and the cost of maintaining the additional dike
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shown to prevent hundreds of thousands of premature deaths, as well as significantly reducing
infant morbidity, so that a decline of seafood availability will increase deaths. Additionally,
entire populations, including subsistence fishing populations and poor communities that depend
on seafood, will suffer from the loss of this critical food source. For example, 95% of Alaskan
households do some sort of subsistence fishing, and 17% of the state’s population, 120,000
people, depend on subsistence fishing.>> Many subsistence fishers also have cultural ties that are
threatened by ocean acidification. Accordingly, CO2 and CH, implicate severe social and
environmental justice concerns.’®

Not only will ocean acidification affect global food webs and ecosystems, it also will
have a direct effect on the global economy. The U.S. economy is highly dependent on the health
of the ocean. In 2009, the ocean economy contributed over US$ 223 billion annually to the U.S.
gross domestic product and provided more than 2.6 million jobs.3** In Washington State alone,
the seafood industry generates $1.7 billion for gross state product and employs 42,000 people.’?’
Already, shellfish hatchery failures in Washington have caused an economic stir and caused
some hatcheries to relocate. Alaska’s commercial fishing industry is valued at over $4 billion a
year and supports 90,000 jobs; recreational fishing and fishing tourism add even more value.?%

Tropical coral reefs provide ecosystem services, such as habitat and nursery functions for
commercial and recreational fisheries and coastal protection. As reefs decline in warming and
increasingly acidified waters, there will be an ecological shift to a new ecosystem state
dominated by less commercially valuable species. Brander et al.3%7 estimated the annual
economic damage of ocean acidification-induced coral reef loss will escalate rapidly over time,
reaching $870 billion by 2100. In an updated review, Brander et al.**® estimated the annual
anticipated loss of ecosystem services from coral loss to be $1 trillion. Shoreline protection
afforded by coral reefs and the services they provide by preventing loss of life, property damage
and erosion are also reduced by legacy and continuing COz and CH4 emissions.

302 Mathis, J.T. et al., 2014. Ocean acidification risk assessment for Alaska’s fishery sector. Progress in
Oceanography.

303 Convention on Biological Diversity, 2014. An Updated Synthesis of the Impacts of Ocean Acidification on Marine
Biodiversity.

304 NOAA, hitp://oceanser “~- noaa.gov/facts/ocear nomy.html. See also, Cooley, Sarah R., and Scott C. Doney.
"Anticipating ocean acidificauon’s economic consequences for commercial fisheries." Environmental Research
Letters 4.2 (2009): 024007.

305 Washington State Blue Ribbon Panel, 2012. Ocean Acidification : From Knowledge to Action, Washington State’s
Strategic F ponse.

306 Mathis, J. T., et al. "Ocean acidification risk assessment for Alaska's fishery sector.” Progr  in Oceanography
136 (2015): 71-91. Alaska is ranked among the most vulnerable areas to acidification.

307 Brander, Luke M., et al. "The economic impact of ocean acidification on coral reefs." Climate Change Economics
3.01 (2012): 1250002.

308 Brander, Luke M., et al. "The economic impacts of ocean acidification." Handbook on the Economics of
Ecosystem Services and Biodiversity (2014): 78-92. See also, Lane, Diana, et al. "Climate change impacts on
freshwater fish, coral reefs, and related ecosystem services in the United States." Climatic Change 131.1 (2015):
143-157 (modeling three major U.S. locations for shallow water reefs — South Florida, Puerto Rico, and Hawai'i - to
project future reet cover and associated economic values to inform a GHG emissions mitigation scenario compared
to a business as usual to estimate, for example, that reducing emissions would result in an “avoided loss” in Hawai'i
of approximately $10.6 billion in recreational use}.
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events in the case of continued high emissions. But even for those that may be denominated as
relatively low probability, because of their fateful consequences they must be accounted for by
EPA either as a deterministic estimate or, as suggested by Weitzman,'” as a probability density
function. Otherwise, the Agency’s rulemaking will not be based on a true representation of all
critical potential costs and benefits.

Pycroft et al.?'® looked at the importance for the social cost of carbon to incorporate the
possibility of extreme sea-level rise. They incorporated three types of “fat tails” associated with
the effect of elevated temperature on sea level rise allowing for, and representing in the damage
function, the possibility that the physical consequences of greenhouse gases and/or the
consequent economic damages might be very high. They found that incorporating the possible
collapse of ice sheets “by adding thin, medium or fat tails to the climate sensitivity and damage
exponents” raises the mean value for the social cost of carbon dioxide. When tails for the two
parameters are normally distributed, the mean value of the social cost of carbon dioxide rises to
$135/t CO2 (33% above the standard model), when using lognormal distributions the mean value
is $147/t CO2 (44% above), and when using Pareto distributions the mean is $218/tCO2 109%
above).

The effects on the social cost of carbon dioxide range show a consistent asymmetry. As
expected, the 5" and 50" percentile values do not change significantly, while a more substantial
increase is registered for the 95 and 99t percentiles. The 95 percentile for the social cost of
carbon dioxide is $489/ tCO; with the tails normally distributed and $839/t CO2 with the Pareto
distribution (112% and 263% above the standard values). It should be noted here that EPA often
has credited 95M3'° or higher percentile*?® impacts in one or more aspects of each risk
assessment, €.g., for exposure or effect. But none of such previous uses of the 95™ or higher
percentile presented an equivalently devastating magnitude or potential risk as is presented by

the over-concentration of CO; and CH4 — including, e.g., from the potential of ice sheet collapse.

Executive Order 128663*! clearly requires accounting of low probability high impact
events in EPA’s risk and benefit analysis. As was observed by a group convened by OMB to
describe “best practices” for preparing the economic analysis of any significant regulatory action
pursuant to E.O 12866, “risk assessments should be conducted in a way that permits their use in
a more general benefit-cost framework,” so that they characterize, in part, “the probabilities of

317 Weitzman, Martin L. "On modeling and interpreting the economics of catastrophic climate change.” The Review of
Economics and Statistics 91.1  109): 1-19.

318 |d.

319 e.g., the U.S. Ambient Water Quality Criteria for Protection of Aquatic Life are based on Species Sensitivity
Distributions (SSDs), with the criteria set at the fifth percentile, they can be interpreted as protecting at least 95% of
the species in a community.

320 We note, for instance, that EPA uses the 99.9 percentile for exposure in regulating pesticide food tolerance, when
determining the threshold of concern for pesticide consumption. A lower percentile may be used if the risk
assessment contains a number of "conservative" assumptions that might result in overestimates of risk at the 99.9th
percentile. However, as noted in this petition, because many potential climate amplifying effects are ignored, the
warming, acidification and other deleterious effect estimates cannot be characterized as at all conservative.

321 'wh nfo.gov/public  /Utili =0
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systems) then substantially more premature deaths from air pollution would be avoided —between
178-346 thousand annually in 2030, and up to 0.7-1.5 million in the year 2050. Air quality co-
benefits on morbidity, mortality, and agriculture could globally offset the costs of climate policy.

McCollum et al.,*?¢ using a single integrated assessment model, assessed just the benefits
from energy security improvement, climate change mitigation, and the reduction of air pollution
and its human health impacts accrued by keeping warming under 2°C . They found that total cost
savings were between 0.1 % and 0.7 % of globally-aggregated GDP in 2030. While the steps
taken in their analysis add to energy system expenditures, the analysis showed that these costs
will be substantially compensated for by the corresponding reductions of air pollution control
and energy security expenditures.

Petitio: s are aware that while the impact of non-fossil fuel energy is complicated for
pollutants such as NOyx and SO; that are already subject to emissions cap and trade programs,
there are many pollutants other than CO» that pose serious adverse health and environmental
impacts, including fine particulate matter, volatile organic compounds, and trace heavy metals
not currently subject to emissions trading requirements. Emissions of these pollutants will be
reduced when fossil fuel generation is reduced, and the health and environmental benefit from
reduction of these pollutants need to be accounted for as benefits, to the extent each regulatory
option considered includes them.

In particular, exposure to ambient fine particulate matter (PM) air pollution from fossil
fuels is a major risk for premature death. Warmer temperatures speed up these reactions. When
we breathe, particulate matter is pulled into our nose and lungs. Its presence in our bodies
triggers inflammation. Many diseases and conditions are linked to inflammation — and by
extension therefore are linked to polluted air. Particulate matter comes in many sizes — with the
largest particles not making it much past our noses — because of a primary filtration process that
takes place. With smaller particles it’s a different story. The smaller the particle, the better it is at
escaping our body’s defenses. Ultrafine particulate matter is especially dangerous because it can
cross directly from lung tissue into the bloodstream where it is then carried throughout the body,
as illustrated in Figure 21. Research, already confirmed in nonl man primates, suggests that in
humans ultra-fine particulate matter also crosses the nasal mucosa to pass directly into the brain
— transported via nerve endings.’?’ These smaller particles, e.g., PM1 and PMO.1, present a
greater risk because they penetrate further into the body. PM 0.1 indeed presents the most
grievous risk as it readily crosses the alveoli into the blood stream, and then cross the blood brain
barrier—inducing inflammation in the brain as well as other organs.

326 McCollum et al, Climatic Change (2013) 119:479—494.

327 Obederdoster, G., Elder, A., & Rinderknecht, A. (2009). Nanopatrticles and the brain: Cause for concern? Journal
of Nanoscience and Nanotechnology, 9, 4996-5007.
ht  ‘www.ncbi.nlm.nih.gov/pme/articles/PMC380407 1/pdf/nihms-507989.pdf
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also associated with increased psychosis in adolescents.’*? Even low levels of pollutio

primarily from traffi  -are associated with an increased risk of mental illness in children.’?* The
Rt oot n e S " hat children exposed to particulate matter were
1L10IE 1IKELY 10 nave ~brain and damaged tissue in the prefrontal cortex,” as well as lower test
scores with respect to “memory, cognition and intelligence.”*** Researchers have also
established a statistically-significant association between emergency room visits for anxiety—

including panic attacks and threats to commit suicide—and air pollution.’*

Petitioners anticipate that the incidence of these diseases and impacts will rise; they
already bring an economic burden in the hundreds of billions of dollars. The cost in human

suffering alone amplifies the case that continued use of fossil fuels threatens public health.?36-337.
338

While particulate matter is formed by a range of anthropogenic activities, fossil fuel
combustion is the primary source. See Figure 22.33° Wildfire smoke and dust, the major natural
sources, are also increased by global warming. Accordingly, addressing warming by phasing out
fossil fuels, reducing other GHG sources, and removing excess atmospheric CO; and methane—
with the attendant resulting temperature moderation — accordingly will reduce the sources of fine
and superfine PM in the troposphere.

Using data from the Global Burden of Disease project and actuarial standard life table
methods, Apte et al**° estimated global and national decrements in life expectancy that can be
attributed to ambient PM2.5 for 185 countries. In 2016, PM2.5 exposure reduced average global
life expectancy at birth by ~1 year with reductions of ~1.2—1.9 years in polluted countries of
Asia and Africa. While more polluted countries would have greater increases in life expectancy
from reduced air pollution and reduced particulate matter, countries at all levels of economic

332 Newbury, J. B., Arseneault, L., Beevers, S., et al. (2019). Association of air pollution exposure with psychotic
experiences during adolescence. JAMA Psychiatry, 76, 61 23.

333 Oudin, A., Braback, L., Astrém, D. O., Strémgren, M., & Forsberg, B. (2016). Association between neighbourhood
air pollution concentrations and dispensed medication for psychiatric disorders in a large longitudinal cohort of
Swedish children and adolescents. BMJ Open 6:¢010004.

334 Weir, K. (2012). Smog in our brains: Researchers are identifying startling connections between air poliution and
decreased cognition and well-being. American Psychological Association, 43, 32.
https //www.apa.org/monitor/2012/07-08/smog

335 Szyszkowicz, M., Willey, J. B., Grafstein, E., Rowe, B.. & Colman, |. (2010). Air pollution and emergency
partmenty  sfor icide attemp  n Vancouver, Ca la. Environmental Health Insights, 4, 79-86.

336 Gladman, M., & Zinman, L. (2015). The economic impact of amyotrophic lateral sclerosis: A systematic review.
National Center for Biotechnology Information, U.S. National Library of Medicine.

337 Kirson, N., Desai, U., Ristovska, L., Cummings, A. K., Birnbaum, H., Ye, W., et al. (2016). Assessing the economic
burden of Alzheimer’s disease patients first diagnosed by specialists. BMC Geriatrics, 16, 138.

338 Kowal, S.L., Dall, T. M., Chakrabarti, R., Storm, M.V, & Jain, A. (2013). The current and projected economic
burden of Parkinson’s disease in the United States. Movement Disorders Society. US National Library of Medicine
National Institutes of Health.

339 Karagulian, Federico, et al. "Contributions to cities' ambient particulate matter (PM): A systematic review of local
source contributions at global level." Atmospheric environment 120 (2015): 475-483.

340 Joshua S. Apte, Michael Brauer, Aaron J. Cohen, Majid Ezzati, and C. Arden Pope, Environmental Science &
hnology 1 ‘e 2018 5(9) 3-551
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poses a significant risk to cardiovascular and respiratory health among the elderly population in
the United States, with the greatest increase in the association per unit of exposure occurring at
lower concentrations.” In particular, they found that each 1 pg/m? increase in annual PM: s
increased absolute annual risk of death by 0.073% (95% CI 0.071-0.076) and each 1 ppb
increase in summer Os concentrations increased the annual risk of death by 0.081% (0.080-
0.083). These translated to approximately 11,540 attributable deaths (95% CI 11,087-11,992) for
PM:s, and 15,115 attributable deaths (14,896—-15,333) for Os per year for each unit increase in
pollution concentrations. The effects were higher in certain subgroups, including individuals
living in areas of low socioeconomic status. These considerations are relevant here, since TSCA
directs EPA to identify and protect “potentially exposed or susceptible sub-populations,”3+*
which would include individuals living in areas of low socioeconomic status.

Lelieveld et al** estimated that globally, fossil-fuel-related emissions account for about
65% of the excess mortality imposed by air pollution. They relied upon Atmospheric Chemistry
— Climate (EMAC)**® model to estimate the climate and health outcomes attributable to fossil
fuel use, indicating the potential benefits of a phaseout and estimated 3.61 (2.96—4.21) million
deaths per year could be avoided worldwide by reducing and, for some uses, eliminating
combustion of fossil fuels. This could be up to 5.55 (4.52—6.52) million per year by additionally
controlling non fossil anthropogenic sources.

Peters et al.**” found, in a systematic review of literature,>*® that greater exposure to
airborne pollutants, particularly PM, is associated with increased risk of dementia. Because
many of the studies used quantiles and/or different statistical methods, no meta-analysis was
done.

TSCA provides regulatory and incentivized pathways to reduce particulate matter and
ozone. Making combustion less competitive through fees targeting market failures, or emission
limits, would ensure a market for non- and less polluting alternatives and encourage their
development. Germany, e.g., has increased its green energy profile from less than 3%**° to about

344 The term “potentially exposed or susceptible subpopulation” means a group of individuals within the general
population identified by the Administrator who, due to either greater susceptibility or greater exposure, may be at
greater risk than the general population of adverse health effects from exposure to a chemical substance or mixture,
such as infants, children, pregnant women, low-wage workers, the elderly, or persons with pre-existing respiratory
disease.

345 |elieveld, J., et al. "Effects of fossil fuel and total anthropogenic emission removal on public health and climate.”
Proceedings of the National Academy of Sciences 116.15 (2019): 7192-7197. The authors attempted to take into
account the global temperature and potential hydrologic impacts from removing fossil fuel aerosol pollution. They
suggest that such aerosol pollution, if removed, could help restore rainfall patterns (ameliorating long-term drought) in
Asia, the Sahel, and elsewhere, but at the cost of “liberating,” that is, unlocking considerable additional warming. The
study authors recommend, therefore, that “to reverse the major impacts on public health, regional climate, water
supply, and food production,” a phaseout of other anthropogenic emissions sources of CH4 and black carbon should
be pursued in conjunction with a phaseout of fossil fuels.

346 EMAC comprehensively simulates atmospheric chemical and meteorological processes and interactions with the
oceans and the biosphere.

347 Peters, Ruth, et al. "Air pollution and dementia: a systematic review." Journal of Alzheimer's Disease 70.s1 (2019):
$145-S163.

%48 Medline, Embase, and PsychINFO® were searched from their inception to September 2018, for publications
reporting on longitudinal studies of exposure to air pollution and incident dementia or cognitive decline in adults

349 Wistenhagen, Rolf, and Michael Bilharz. "Green energy market development in Germany: effective public policy
and emergingc  or id." Energy policy 34.13 (2006): 1681-1696.
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