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ENVI RONVENTAL PROTECTI ON AGENCY
40 CFR Chapter 1
[ EPA- HQ- OAR- 2009- 0171; FRL- XXXX- X]
RI N 2060- ZAl4

Proposed Endangerment and Cause or Contribute Findings for
G eenhouse Gases Under Section 202(a) of the Clean Air Act

AGENCY: Environnental Protection Agency (EPA).

ACTI ON:  Proposed Rul e.

SUMVARY: Today the Adm nistrator is proposing to find that
gr eenhouse gases in the atnosphere endanger the public
health and wel fare of current and future generations.
Concentrations of greenhouse gases are at unprecedented

| evel s conpared to the recent and distant past. These high
at nospheric levels are the unanbi guous result of human

em ssions, and are very likely the cause of the observed
increase in average tenperatures and other climatic
changes. The effects of climte change observed to date
and projected to occur in the future — including but not
limted to the increased |ikelihood of nore frequent and

i ntense heat waves, nore wildfires, degraded air quality,
nor e heavy downpours and fl oodi ng, increased drought,
greater sea level rise, nore intense storns, harmto water
resources, harmto agriculture, and harmto wildlife and

ecosystens — are effects on public health and wel fare



within the neaning of the Clean Air Act. |In light of the
i kelihood that greenhouse gases cause these effects, and
the magni tude of the effects that are occurring and are
very likely to occur in the future, the Adm nistrator
proposes to find that atnospheric concentrations of
greenhouse gases endanger public health and welfare within
t he neani ng of Section 202(a) of the Clean Air Act. She
proposes to make this finding specifically with respect to
si x greenhouse gases that together constitute the root of
the climate change problem carbon dioxide, mnethane,
ni trous oxi de, hydrofluorocarbons, perfluorocarbons, and
sul fur hexafl uori de.

The Adm nistrator is also proposing to find that the
conbi ned em ssions of carbon di oxi de, nethane, nitrous
oxi de, and hydrof | uorocarbons from new notor vehicles and
new not or vehicle engines are contributing to this mx of
greenhouse gases in the atnosphere. Thus, she proposes to
find that the em ssions of these substances from new notor
vehi cl es and new notor vehicle engines are contributing to
air pollution which is endangering public health and
wel fare under section 202(a) of the Cean Air Act.
DATES: Comments on this proposed action must be received
on or before [INSERT DATE 60 DAYS AFTER DATE OF PUBLI CATI ON

I N THE FEDERAL REG STER]. If you submtted coments on the



i ssues raised by this proposal in dockets for other Agency
efforts (e.g., the Advance Notice of Proposed Rul emaking on
Regul ati ng Greenhouse Gases under the Clean Air Act), you
must still submt your comrents to the docket for this
action (EPA-HQ QAR 2009-0171) by the deadline if you want
them to be consi dered.

There will be two public hearings. One hearing wll
be held on May 18, 2009 in Arlington, VA. The other
hearing will be on May 21, 2009 in Seattle, WA. To obtain
i nformati on about the public hearings or to register to
speak at the hearings, please see the Supplenentary
| nf ormati on section below or go to

http://ww. epa. gov/ cl i mat echange/ endanger nent. htm .

ADDRESSES: Submit your comments, identified by Docket 1D
No. EPA-HQ OAR 2009- 0171, by one of the follow ng nethods:
. Federal eRul emaki ng Portal :

http://ww. reqgul ati ons.gov. Follow the online
instructions for submtting coments.

. E-mai | : GHG Endanger nent - Docket @pa. gov
. Fax: (202) 566-1741.
. Mai | : Environnental Protection Agency, EPA Docket

Center (EPA/DC), Mailcode 6102T, Attention Docket ID
No. EPA- HQ- QAR- 2009- 0171, 1200 Pennsyl vani a Avenue,
NW Washi ngt on, DC 20460.

. Hand Del i very: EPA Docket Center, Public Readi ng Room
EPA West Buil di ng, Room 3334, 1301 Constitution
Avenue, NW Washi ngton, DC 20004. Such deliveries are
only accepted during the Docket's normal hours of
operation, and special arrangenents should be made for
deliveries of boxed information.


http://www.epa.gov/climatechange/endangerment.html
http://www.regulations.gov
mailto:GHG-Endangerment-Docket@epa.gov

| nstructions: Direct your comments to Docket 1D No.

EPA- HQ- CAR- 2009-0171. EPA's policy is that all comrents
received will be included in the public docket w thout
change and may be nade avail abl e online at

http://ww. requl ati ons. gov, including any persona

i nformation provided, unless the comment includes
information clained to be CBlI or other information whose
disclosure is restricted by statute. Do not subnit
information that you consider to be CBI or otherw se

protected through http://ww.regul ati ons.gov or e-mail.

The http://ww. regul ati ons. gov Wb site is an “anonynous

access” system which nmeans EPA will not know your identity
or contact information unless you provide it in the body of
your coment. |If you send an e-nail comrent directly to

EPA wi t hout going through http://ww.regul ati ons. gov your

e-mail address will be automatically captured and i ncl uded
as part of the coment that is placed in the public docket
and nade available on the Internet. |If you submt an

el ectronic comment, EPA recommends that you include your
nanme and ot her contact information in the body of your
comment and with any disk or CD-ROM you submt. |If EPA
cannot read your comment due to technical difficulties and
cannot contact you for clarification, EPA may not be able

to consider your coment. Electronic files should avoid


http://www.regulations.gov/
http://www.regulations.gov/
http://www.regulations.gov/
http://www.regulations.gov

the use of special characters, any formof encryption, and
be free of any defects or viruses.
Docket: All docunents in the docket are listed in the

http://ww. regul ati ons. gov index. Although listed in the

i ndex, sonme information is not publicly available, e.g.,
CBlI or other information whose disclosure is restricted by
statute. Certain other material, such as copyrighted
material, will be publicly available only in hard copy.
Publicly avail abl e docket materials are avail able either

el ectronically in http://ww.regul ati ons.gov or in hard

copy at the Air Docket, EPA/DC, EPA West, Room B102, 1301
Constitution Ave., NW, Wshington, DC. This Docket
Facility is open from8:30 a.m to 4:30 p.m, Mnday
t hrough Friday, excluding |egal holidays. The tel ephone
nunber for the Public Reading Roomis (202) 566-1744, and
the tel ephone nunber for the Air Docket is (202) 566-1742.
FOR FURTHER GENERAL | NFORMVATI ON CONTACT: Jereny
Martinich, Cimte Change D vision, Ofice of Atnospheric
Progranms (MG 6207J), Environmental Protection Agency, 1200
Pennsyl vani a Ave., NW Washi ngton, DC 20460; tel ephone
nunber: (202) 343-9927; fax nunber: (202) 343-2202; e-nuil

addr ess: ghgendanger ment @pa. gov. Pl ease use this contact

information for general questions only. Oficial conments

must be submitted using the instructions above.


http://www.regulations.gov/
http://www.regulations.gov/
mailto:ghgendangerment@epa.gov

SUPPLEMENTARY | NFORVATI ON:

Addi tional Information on Public Hearings: The two
public hearings will be held on May 18 in Arlington, VA
and on May 21, 2009, in Seattle, WA. Both hearings w !l
begin at 9:00 am and end at 8:00 pm respective |ocal
times.

Addr esses: The hearings will be held at the foll ow ng
| ocati ons:

1. Arlington, VA: One Potomac Yard, 2777 S. Crystal

Drive, Arlington, VA 22202.

2. Seattle, WA: Bell Harbor International Conference

Center, 2211 Al askan Way, Pier 66, Seattle, WA 98121.

The public hearings will provide interested parties
the opportunity to present data, views, or argunents
concerning the proposed findings. The EPA may ask
clarifying questions during the oral presentations, but
will not respond to the presentations at that tine.
Witten statenents and supporting information submtted
during the comrent period wll be considered with the same
wei ght as any oral comments and supporting information
presented at the public hearings. Witten coments nust be
received by the | ast day of the comment period, as

specified in the proposal.



To obtain additional information about the public
hearings or to register to speak at the hearings, please go

to: http://ww.epa. gov/clinmtechange/ endangernent. htim.

Al ternatively, contact Jereny Martinich at 202-343-9927.
Verbati mtranscripts of the hearings and witten statenents
will be included in the rul enmaki ng docket.

What Should | Consider as | Prepare My Comments for
EPA?
1. Submtting CB

Do not submt this information to EPA through
www. regul ations.gov or e-mail. Cearly mark the part or
all of the information that you claimto be confidenti al
busi ness information (CBI). For CBI information in a disk
or CD ROMthat you mail to EPA, nmark the outside of the
disk or CD ROM as CBI and then identify electronically
wthin the disk or CD ROMthe specific information that is
clained as CBI. In addition to one conplete version of the
coment that includes information clainmed as CBlI, a copy of
t he comment that does not contain the information clainmed
as CBlI nust be submtted for inclusion in the public
docket. Information so marked will not be discl osed except
in accordance with procedures set forth in 40 CFR part 2.
2. Tips for Preparing Your Conments

When submtting comments, renenber to:


http://www.epa.gov/climatechange/endangerment.html

. Expl ain your views as clearly as possible.
. Descri be any assunptions that you used.
. Provi de any technical information and/or data you

used that support your views.

. Provi de specific exanples to illustrate your
concerns.

. Ofer alternatives.

. Make sure to submt your comrents by the coment

period deadline identified.

. To ensure proper receipt by EPA, identify the
appropriate docket identification nunber in the subject
line on the first page of your response. It would also be
hel pful if you provided the nane, date, and Federa

Regi ster citation related to your comrents.
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G Executi ve Order 13045: Protection of Children From
Envi ronmental Health Ri sks and Safety R sks

H. Executive Order 13211: Actions Concerning Regul ations
That Significantly Affect Energy Supply, D stribution, or
Use
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Environnmental Justice in Mnority Popul ati ons and Low
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| . | nt roducti on

A Sunmary

Pursuant to section 202(a) of the Cean Ar Act (CAA
or Act), the Admi nistrator proposes to find that the m x of
si x key greenhouse gases in the atnosphere may reasonably
be anticipated to endanger public health and wel fare.
Specifically, the Adm nistrator is proposing to define the
“air pollution” referred to in section 202(a) of the CAAto
be the m x of six key directly emtted and |ong-I|ived
greenhouse gases: carbon di oxide (CO,), nethane (CH,),
nitrous oxide (N,O, hydrofluorocarbons (HFCs),
perfl uorocarbons (PFCs), and sul fur hexafluoride (SFg). It
is the Adm nistrator’s judgnent that the total body of
scientific evidence conpellingly supports a positive
endangernment finding for both public health and wel fare.

The Adm nistrator reached this judgnent by considering both

observed and projected future effects, and by considering



12

the full range of risks and inpacts to public health and
wel fare occurring wthin the U S., which by itself warrants
this judgnment. |In addition, the scientific evidence
concerning risks and inpacts occurring outside the U S,
including risks and inpacts that can affect people in the
U.S., provides further support for this finding.?

Under section 202(a) of the CAA, the Admnistrator is to
determ ne whether em ssions of any air pollutant from new
nmot or vehicles and their engi nes cause or contribute to air
pol luti on which may reasonably be anticipated to endanger
public health or welfare. The Adm nistrator further
proposes to find that conbi ned em ssions from new not or
vehi cl es and new notor vehicle engi nes of four of these
greenhouse gases — carbon di oxi de, nethane, nitrous oxide,
and hydrof | uorocarbons — contribute to this air pollution.
The ot her greenhouse gases that are the subject of this
proposal (perfluorocarbons and sul fur hexafluoride) are not

emtted by notor vehicles.

L As di scussed | ater, EPA does not need to determne, and is not

det erm ni ng, whether inpacts occurring outside the U S. would be
sufficient by thenselves to justify the proposed endangernent finding.
Instead the inpacts occurring outside the U S. are considered as
provi di ng additional support for the proposed finding, in a situation
where, as here, the inpacts occurring within the U S. are sufficient on
their owmn to warrant the proposed finding. Thus, the Adm nistrator
does not now take a position on the |egal question whether

i nternational effects, on their own, would be sufficient to support an
endangernment finding under the Clean Air Act.
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The Adm nistrator’s proposed findings cone in response
to the Suprene Court’s decision in Massachusetts v. EPA,
549 U.S. 497 (2007). That case involved a petition
submtted by the International Center for Technol ogy
Assessnent and 18 ot her environnental and renewabl e energy
i ndustry organi zati ons requesting that EPA issue standards
under section 202(a) of the Act for the em ssions of carbon
di oxi de, methane, nitrous oxi de, and hydrofl uorocarbons
from new notor vehicles and engi nes. The proposed findi ngs
are in response to this petition and are for purposes of
section 202(a). EPA is not proposing or taking action
under any ot her provision of the Clean Air Act.

B. Background I nformation Hel pful to Understanding This

Pr oposal

1. G eenhouse Gases and Their Effects

G eenhouse gases are gases that effectively trap sone
of the Earth’s heat that would otherwi se escape to space.
G eenhouse gases are both naturally occurring and
ant hropogeni c. The primary greenhouse gases of concern
directly emtted by human activities include carbon dioxide,
met hane, nitrous oxide, hydrofluorocarbons,
perfl uorocarbons, and sul fur hexafluoride. O these six
gases, four (carbon dioxi de, nethane, nitrous oxide, and

hydr of | uorocarbons) are emtted by notor vehicles.
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These six gases, once emtted, remain in the
at nosphere for decades to centuries. Thus, they becone
well m xed globally in the atnosphere and their
concentrations accumnul ate when em ssions exceed the rate at
whi ch natural processes renpove greenhouse gases fromthe
at nosphere. The heating effect caused by the human-i nduced
bui | dup of greenhouse gases in the atnosphere is very
li kel y? the cause of nost of the observed gl obal warning
over the last 50 years. A detailed explanation of climte
change and its inpact on health, society, and the
environment is included in EPA s technical support docunent
(docket #OAR-2009-0171) and discussed in the context of the
Adm nistrator’s finding in Section I11.

The U. S. transportation sector is a significant
contributor to total U S. and gl obal anthropogenic
em ssions of greenhouse gases. Transportati on sources
subj ect to regul ation under section 202(a) of the Act are
the second | argest greenhouse gas-enmitting sector in the
US., after electricity generation, and accounted for 24

percent of total U S. greenhouse gas enissions in 2006 (see

2 According to Intergovernnental Panel on Cimate Change (1 PCC)
term nol ogy, “very likely” conveys a 90 to 99 percent probability of
occurrence. “Virtually certain” conveys a greater than 99 percent
probability, “likely” conveys a 66 to 90 percent probability, and
“about as |likely as not” conveys a 33 to 66 percent probability.



15

table 1 in section IV below) (these em ssions are conpared
on carbon di oxi de equi val ent basis; see footnote 18 for an
explanation). Detailed information on past, present, and
proj ect ed greenhouse gas concentrations and em ssions is
provided in the Technical Support Docunent, and sumrari zed
in Sections Il and IV, respectively.
2. Statutory Basis for This Proposal
Section 202 (a) (1) of the CAA states that:
The Admi nistrator shall by regulation prescribe (and
fromtime to tine revise)...standards applicable to
the em ssion of any air pollutant fromany class or
cl asses of new notor vehicles or new notor vehicle
engi nes, which in [her] judgnent cause, or
contribute to, air pollution which rmay reasonably be
antici pated to endanger public health or welfare.
Before the Adm nistrator may issue standards
addr essi ng em ssions of greenhouse gases from new not or
vehi cl es or engi nes under section 202(a), the Adm nistrator
nmust satisfy a two-step test. First, the Adm nistrator
must deci de whether, in her judgnent, the air pollution
under consideration nay reasonably be anticipated to
endanger public health or welfare. Second, the
Adm ni strat or nust deci de whether, in her judgnent,

em ssions of an air pollutant from new notor vehicles or
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engi nes cause or contribute to this air pollution.® If the
Adm ni strator answers both questions in the affirmative,
she nust issue standards under section 202(a).
Massachusetts v. EPA, 549 U S. at 533.

Typi cal ly, the endangernent and cause or contribute
fi ndi ngs have been proposed concurrently with proposed
standards under various sections of the CAA, including
section 202(a). Comrent has been taken on these proposed
findings as part of the notice and comrent process for the
em ssion standards. See, e.g., Rulemaking for non-road
conpressi on-ignition engi nes under section 213(a)(4) of the
CAA, Proposed Rule 58 Fed. Reg. 28809, 28813-14 (May 17,
1993), Final Rule 59 Fed. Reg. 31306, 31318 (June 17,
1994); Rul emaking for hi ghway heavy duty di esel engi nes and
di esel sul fur fuel under sections 202(a) and 211(c) of the
CAA, Proposed Rule 65 Fed. Reg. 35430 (June 2, 2000), Final
Rul e 66 Fed. Reg. 5002 (Jan. 18, 2001). However, there is
no requi renent that the Adm nistrator propose the
endanger nent and cause or contribute findings with proposed

standards. The Adm nistrator is noving forward with this

3 To clarify the distinction between air pollution and air pollutant,

the air pollution is the atnospheric concentrations and can be thought
of as the total, cumulative stock problem of greenhouse gases in the
at nosphere. The air pollutants, on the other hand, are the eni ssions
of greenhouse gases and can be thought of as the flow that changes the
size of the total stock.
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proposed endangernent finding and a cause or contribute
determ nati on whil e devel opi ng proposed standards under
section 202(a).

The Administrator is applying the rul emaking
provi si ons of CAA section 307(d) to this action.* Thus,
t hese proposed findings will be subject to the sane
rul emaki ng requirenents that would apply if the proposed
findings were part of the standard-setting rul enaking. Any
standard setting rul emaki ng under section 202(a) wll also
be subject to these notice and conment rul emaki ng
procedur es.
3. The Supreme Court’s Decision in Massachusetts v. EPA
a. The Petition of the International Center for
Technol ogy Assessnent

On Cctober 20, 1999, the International Center for
Technol ogy Assessnent and 18 ot her environnental and
renewabl e energy industry organi zations filed a “Petition

for Rul emaking and Coll ateral Relief Seeking the Regul ation

4 Commenters on the Advanced Notice of Proposed Rul emaki ng on

Regul ati ng Greenhouse Gases under the Clean Air Act, 73 FR 44354
(2007), see Section |.B.4 below, argued that EPA is required to follow
noti ce and conment requirenents for the endangernent and cause or
contribute findings. Wthout agreeing or disagreeing with the
reasoning set forth in those comments, the Adninistrator is applying

t he rul emaki ng requirenents of CAA section 307(d), including notice and
conment, to today’'s action. See, e.g., CAA sections 307(d)(1)(K)

(appl ying 307(d) requirements to the promul gation or revisions of
regul ati ons under section 202), 307(d)(1)(V) (the provisions of section
307(d) apply to “such other actions as the Adm nistrator nay
determne.”).
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of Greenhouse Gas Em ssions from New Mdtor Vehicles under
Section 202(a) of the Clean Air Act.” The thrust of the
petition was that four greenhouse gases—carbon di oxi de,

nmet hane, nitrous oxi de, and hydrofl uorocarbons —are air

pol lutants as defined in CAA section 302(g), that em ssions
of these greenhouse gases contribute to air pollution which
is reasonably anticipated to endanger public health or

wel fare, that these greenhouse gases are emtted by new

nmot or vehicles, and therefore that EPA has a mandatory duty
to issue regul ati ons under CAA section 202(a) addressing

t hese greenhouse gases.

After an opportunity for public comment, EPA denied
the petition in a notice issued on August 8, 2003. The
Agency concluded that it |lacked authority under the CAA to
regul ate greenhouse gases for purposes of global climte
change, and that even if it did have the authority to set
gr eenhouse gas em ssion standards for new notor vehicles,
it would be unwise to do so at that tine. The federa
appeal s court in Washington, D.C., upheld EPA s denial of
the petition.

b. The Suprene Court’s Deci sion

I n Massachusetts v. EPA, the Suprene Court reversed

the |l ower court’s decision and held that EPA had inproperly

denied the petition. 549 U S. 497 (2007). The Court held
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t hat greenhouse gases are air pollutants under the CAA and
that the alternative grounds EPA gave for denying the
petition were “divorced fromthe statutory text” and hence
i nmpr oper.

Specifically, the Court held that carbon dioxide,
nmet hane, nitrous oxi de, and hydrofl uorocarbons fit the

CAA' s “sweeping definition of “air pollutant’” since they

are “without a doubt ‘physical [and] chem cal ...substances
which [are] emitted into ...the anbient air.” The statute
i s unanbi guous.” 1d. at 529. The Court also rejected the

argunent that post-enactnent |egislative devel opnents even
“renotely suggest[ed] that Congress neant to curtai

[ EPA"s] power to treat greenhouse gases as air pollutants.”
| d.

The Court further rejected the argunent that EPA could
not regul ate notor vehicle em ssions of the chief
greenhouse gas, carbon di oxi de, because doing so would
essentially require control of vehicle fuel econony, and
Congress del egated that authority to the Departnent of
Transportation in the Energy Policy and Conservation Act.
The Court held that the fact “that DOT sets m | eage
standards in no way licenses EPA to shirk its environnmental
responsi bilities. EPA has been charged with protecting the

public's ‘“health’ and ‘welfare,’” 42 U S. C. § 7521(a)(1l), a
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statutory obligation wholly independent of DOI's nmandate to
pronote energy efficiency.” 1d. at 532 (citation omtted).
The two obligations nay overlap “but there is no reason to
think the two agenci es cannot both adm nister their
obligations and yet avoid inconsistency.” Id.

Turning to EPA's alternative grounds for denial, the
Court held that EPA s decision on whether or not to grant
the petition nmust relate to “whether an air poll utant
‘causes, or contributes to, air pollution which may
reasonably be anticipated to endanger public health or
wel fare.”” 1d. at 532-33. Thus, “[u]nder the clear terns
of the Clean Air Act, EPA can avoid taking further action
only if it determ nes that greenhouse gases do not
contribute to climate change or if it provides sone
reasonabl e expl anation as to why it cannot or will not
exercise its discretion to determ ne whether they do.” 1d
at 533. The Court held that three of the four reasons EPA
advanced as alternative grounds for denying the petition
were unrel ated to whet her greenhouse gas eni ssions from new
nmot or vehicles cause or contribute to air pollution that
may reasonably be anticipated to endanger public health or
wel fare. Thus, EPA had failed to offer a reasoned
explanation for its action. For exanple, the Court held

that concerns related to foreign policy objectives had
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“nothing to do wth whether greenhouse gas em ssions
contribute to climte change” and hence could not justify
the denial. 1d. The Court further held that EPA's
general i zed concerns about scientific uncertainty were
i kewi se insufficient unless “the scientific uncertainty is
so profound that it precludes EPA from nmaki ng a reasoned
j udgnent as to whet her greenhouse gases contribute to
gl obal warm ng,” in which case EPA nust so find. 1Id. at
534.

The Suprene Court was careful to note that it was not
dictating EPA's action on remand, and was not deci ding
whet her or not EPA nmust find that greenhouse gases endanger
public health or welfare. Nor did the Court rule on
“whet her policy concerns can informEPA s actions in the
event that it makes such a finding.” 1d. at 534-35. The
Court al so observed that under CAA section 202(a), “EPA no
doubt has significant latitude as to the manner, tim ng,
content, and coordination of its regulations wth those of
ot her agencies.” 1d. at 533. Nonetheless, any EPA
deci si ons concerni ng the endangernent and cause or
contribute criteria must be grounded in the requirenents of
CAA section 202(a).

Since the Suprenme Court’s decision in April 2007, sone

st akehol ders have taken the position, including in conments
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on the Advance Notice of Proposed Rul emaki ng di scussed

bel ow, that the Suprene Court did not foreclose EPA s
ability to deny the petition w thout addressing the
endanger ment question. For exanple, one industry group
argued that EPA could deny the rul emaking petition based on
statutory factors besides scientific uncertainty and those
already rejected by the Court, but did not describe what
those additional statutory factors may be or how they would
support a denial of the ICTA petition.

EPA does not agree with these interpretations of the
Suprenme Court’s decision. Mreover, comenters have not
provi ded exanpl es of additional statutory factors that they
believe would justify denying the petition w thout
addressi ng the endangernent and cause or contribute
criteria. Today the Adm nistrator is addressing these
criteria, and is proposing to find that the m x of six key
greenhouse gases in the atnosphere nmay reasonably be
anticipated to endanger public health and wel fare due
overwhelmngly to the effects of clinmate change.
Furthernore, the Admnistrator is proposing to find that
em ssions of greenhouse gases by notor vehicles
collectively contribute to the air pollution that endangers

public health and wel fare.
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4. EPA' s Advance Notice of Proposed Rul emaki ng on
Regul ati ng Greenhouse Gases Under the Clean Air Act

On July 30, 2008, EPA published an Advance Noti ce of
Proposed Rul emaki ng on “Regul ati ng G eenhouse Gas Em ssi ons
under the Cean Air Act” (73 FR 44354) (ANPR). The ANPR
presented information relevant to, and solicited public
comment on, a wide variety of issues regarding the
potential regul ation of greenhouse gases under the CAA,
i ncluding EPA"s response to the Suprene Court’s decision in
Massachusetts v. EPA. Section V of the ANPR contained an
earlier version of much of the material in this proposal,
including the legal framework, a summary of the science of
climate change, and an illustration of how the
Adm ni strator could anal yze the cause or contribute el enent
using information regardi ng the greenhouse gas em ssions of
the portion of the U S. transportation sector covered by
section 202(a). A July 2008 version of the Techni cal
Support Docunent (TSD) for this proposal was also in the
docket for the ANPR ( EPA- HQ OAR-2008-0318).

The ANPR al so contained a summary of much of the work
EPA had done in 2007 regarding draft greenhouse gas
em ssion standards for |ight duty vehicles and trucks under
section 202(a) of the Act. As noted earlier, EPAis

currently devel opi ng proposed em ssions standards rel ated
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to today’s proposal. EPA expects that these proposed
standards will be ready to propose for public coment
several nonths from now.

Finally, the ANPR al so di scussed pending petitions
under various sections of the Act requesting that EPA
regul ate greenhouse gas enissions from other nobile
sources, as well as stationary source rul emakings (recently
conpl eted, ongoing or remanded) in which comenters
suggest ed EPA regul ate greenhouse gas em ssions. EPA is
continuing to evaluate its response to those other pending
petitions and rul emakings and will address themin |ater
actions.

C. Solicitation of Comments

The Adm nistrator requests comments on all aspects of
this action. She requests conment on the data on which the
proposed findi ngs are based, the nethodol ogy used in
obtai ning and anal yzing the data, and the mgjor |egal
interpretations and policy considerations underlying the
proposed fi ndi ngs.

1. Legal Framework for This Action

Two provisions of the CAA govern today’s proposal.
Section 202(a) sets forth a two-part predicate for
regul atory action under that provision: endangernent and

cause or contribute. Section 302 of the Act contains
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definitions of the terns air pollutant and welfare used in
section 202(a). These statutory provisions are di scussed
bel ow.

A Section 202(a) - Endangernent and Cause or Contribute

As not ed above, section 202(a) of the CAA calls for
the Adm nistrator to exercise her judgnment and make two
separate determ nations: first, whether air pollution may
reasonably be anticipated to endanger public health or
wel fare, and second whet her em ssions of any air pollutant
from new notor vehicles or engines cause or contribute to
this air pollution.

Based on the text of this provision and its
| egislative history, the Adm nistrator interprets the two-
part test as follows. First, the Adm nistrator is required
to protect public health and welfare. She is not asked to
wait until harm has occurred but instead nust be ready to
take regulatory action to prevent harm before it occurs.
The Adm nistrator is thus to consider both current and
future risks. Second, the Adm nistrator is to exercise
j udgnment by wei ghing risks, assessing potential harnms, and
maki ng reasonabl e projections of future trends and
possibilities. It follows that when exercising her
j udgnment the Adm ni strator bal ances the |ikelihood and

severity of effects. Thi s bal ance invol ves a sliding
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scale; on one end the severity of the effects nmay be
significant, but the likelihood ow, while on the other end
the severity may be |l ess significant, but the |ikelihood
hi gh. Under either scenario, the Admnistrator is
permtted to find endangernment. |If the harm woul d be
catastrophic, the Admnistrator is permtted to find
endangernent even if the likelihood is small. In the
context of clinmate change, for exanple, the Adm nistrator
shoul d take account of the npbst catastrophic scenarios and
their probabilities. As explained bel ow, however, it is
not necessary to rely on |owprobability outconmes in order
to find endangerment here.?®

Because scientific know edge is constantly evol ving,
the Adm nistrator may be called upon to nmake deci sions
whi | e recogni zing the uncertainties and limtations of the
data or information available, as risks to public health or
wel fare may involve the frontiers of scientific or nedica
know edge. At the sane tinme, the Adm nistrator nust

exerci se reasoned deci si on naki ng, and avoid specul ative or

5 Of. Massachusetts v. EPA, 549 U.S. at 525 n.23, citing Muntain
States Legal Foundation v. dickman, 92 F.3d 1228, 1234 (D.C. Cir.
1996) (“The nore drastic the injury that governnent action nakes nore
likely, the lesser the increnent in probability to establish
standing”); Village of Elk Gove Village v. Evans, 997 F.2d 328, 329
(7th Cr. 1993) (“[E]lven a small probability of injury is sufficient to
create a case or controversy—to take a suit out of the category of the
hypot heti cal —provi ded of course that the relief sought would, if
granted, reduce the probability.”).
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crystal ball inquiries. Third, the Admnistrator is to
consi der the cunul ative inpact of sources of a pollutant in
assessing the risks fromair pollution, and is not to | ook
only at the risks attributable to a single source or class
of sources. Fourth, the Adm nistrator is to consider the
risks to all parts of our population, including those who
are at greater risk for reasons such as increased
susceptibility to adverse health effects. |[If vulnerable
subpopul ations are especially at risk, the Admnistrator is
entitled to take that point into account in deciding the
guestion of endangerment. Here too, both Iikelihood and
severity of adverse effects are relevant, and here too,
catastrophic scenarios and their probabilities should be
consi dered. As explained bel ow, vul nerabl e subpopul ati ons
face serious health risks as a result of climate change.
This framework recogni zes that regul atory agencies
such as EPA nust be able to deal with the reality that
“ImMan’s ability to alter his environnent has devel oped far
nore rapidly than his ability to foresee with certainty the
effects of his alterations.” See Ethyl Corp v. EPA, 541
F.2d 1, 6 (D.C. Gr.), cert. denied 426 U S. 941 (1976).
Both “the Clean Air Act ‘and conmon sense . . . denmand
regul atory action to prevent harm even if the regulator is

less than certain that harmis otherwi se inevitable.'” See
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Massachusetts v. EPA, 549 U S. at 506, n.7 (citing Ethyl
Corp.). To be sure, the concept of “expected val ue” has
its limtations in this context, but it is useful insofar
as it suggests that when severe risks to the public health
and wel fare are involved, the Adm nistrator need not wait
as evidence continues to accunul ate.

The Adm ni strator recognizes that the context for this
action is unique. There is a very |large and conprehensive
base of scientific information that has been devel oped over
many years through a gl obal consensus process involving
numerous scientists frommany countries and representing
many di sciplines. She also recognizes that there are
varyi ng degrees of uncertainty across many of these
scientific issues. It is in this context that she is
exerci sing her judgnment and applying the statutory
framewor k. Further discussion of the | anguage in section
202(a) and its legislative history is provided below, to
explain nore fully the basis for this interpretation.

1. The Statutory Language

The interpretation descri bed above flows fromthe
statutory | anguage itself. The phrase “may reasonably be
antici pated” and the term “endanger” authorize, if not
require, the Admnistrator to act to prevent harmand to

act in conditions of uncertainty. They do not Iimt her to
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nmerely reacting to harmor to acting only when certainty
has been achi eved; indeed, the references to anticipation
and to endangernent inply that to fail to look to the
future or to less than certain risks would be to abjure the
Adm nistrator’s statutory responsibilities. Mreover, by
instructing the Adm nistrator to consider whether em ssions
of an air pollutant cause or contribute to air pollution,
the statute is clear that she need not find that em ssions
fromany one sector or group of sources are the sole or
even the major part of an air pollution problem The use
of the termcontribute clearly indicates that a | ower
threshold than a finding that such em ssions are the sole
or major cause is a sufficient basis to nmake the required
finding. Finally, the phrase “in [her] judgment”
aut hori zes the Adm nistrator to weigh risks and to consider
projections of future possibilities, while also recognizing
uncertainties and extrapol ating fromexisting data. Wen
exerci sing her judgnent the Adm nistrator bal ances the
i kelihood and severity of effects. Notably, the phrase
“Iin [her] judgnent” nodifies both “may reasonably be
antici pated” and “cause or contribute.”
2. Origin of the Current Statutory Language

When Congress revised section 202(a) and ot her

provi sions of the CAA as part of the 1977 anendnents to the
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CAA it was responding to an opinion issued by the D. C
Circuit regarding the pre-1977 version of section 211(c) of
the Act. The legislative history of those anendnents,
particularly the report by the House Commttee on
I nterstate and Forei gn Commerce, denonstrate that EPA s
interpretation is fully consistent with Congress’ intention
in crafting this a provision See HR Rep. 95-294 (1977),
as reprinted in 4 A Legislative History of the Clean Air
Act Amendnents of 1977 (1978) at 2465 (hereinafter “LH").
a. Et hyl Corp. v. EPA

In revising the statutory | anguage, Congress relied
heavily on the en banc decision in Ethyl Corp. v. EPA
whi ch reversed a 3-judge panel opinion regarding an EPA
rule restricting the content of lead in | eaded gasoline.?®
After reviewmmng the relevant facts and law, the full court

eval uated the statutory | anguage at issue to see what | evel

6 At the time of the 1973 rules requiring the reduction of lead in
| eaded gasoline, section 211(c)(1)(A) of the CAA stated that the
Admi ni strator may pronul gate regul ations that:

control or prohibit the manufacture, introduction into conmerce,
offering for sale, or sale of any fuel or fuel additive for use
in a notor vehicle or notor vehicle engine (A) if any enissions
product of such fuel or fuel additive will endanger the public
health or welfare .

CAA 211(c)(1)(A) (1970) (emphasis added). The italicized |anguage in
the above quote is the relevant | anguage revised by the 1977
amendment s.
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of “certainty [was] required by the Cean Air Act before
EPA may act.” I1d. at 7.

The petitioners argued that the statutory |anguage
“w || endanger” required proof of actual harm and that the
actual harmhad to come fromem ssions fromthe fuels in
and of thenselves. Id. at 12, 29. The en banc court
rejected this approach, finding that the term *“endanger”
allowed the Admi nistrator to act when harmis threatened,
and did not require proof of actual harm Id. at 13. “A
statute allowing for regulation in the face of danger is,
necessarily, a precautionary statute.” Id. Optimally, the
court held, regulatory action would not only precede, but
prevent, a perceived threat. 1d.

The court also rejected petitioner’s argunent that any
t hr eat ened harm nust be “probabl e’ before regul ati on was
aut hori zed. Specifically, the court recogni zed that danger
“is set not by a fixed probability of harm but rather is
conposed of reciprocal elenents of risk and harm or
probability and severity.” 1d. at 18. Next, the court
held that EPA s evaluation of risk is necessarily an
exerci se of judgnent, and that the statute did not require
a factual finding. 1d. at 24. Thus, ultimtely, the

Adm ni strator mnmust “act, in part on ‘factual issues,’ but

| argely ‘on choices of policy, on an assessnent of risks,
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[and] on predictions dealing with matters on the frontiers
of scientific knowedge . . . .” 1d. at 29 (citations
omtted). Finally, the en banc court agreed with EPA that
even w thout the |anguage in section 202(a) regarding
“cause or contribute to,” it was appropriate for EPAto
consi der the cunul ative inpact of |ead from nunerous
sources, not just the fuels being regul ated under section
211(c). Id. at 29-31.
b. The 1977 Cean Air Act Amendnents

The dissent in the original Ethyl Corp. decision and
t he en banc opinion were of “critical inportance” to the
House Comm ttee which proposed the revisions to the
endanger nent | anguage in the 1977 amendnents to the CAA
H R Rep. 95-294 at 48, 4 LH at 2515. |In particular, the
Comm ttee believed the Ethyl Corp. decision posed several
“crucial policy questions” regarding the protection of

” The Conmittee addressed

public health and welfare.” Id.
t hose questions wth the | anguage that now appears in
section 202(a) and several other CAA provisions — “em ssion

of any air pollutant .., which in [the Adm nistrator’s]

j udgnment cause, or contribute to, air pollution which may

”  The Supreme Court recognized that the current |anguage in section

202(a)(1l) is “nmore-protective” than the 1970 version that was simlar
to the section 211 | anguage before the D.C. Circuit in Ethyl Corp
Massachusetts v. EPA, 549 U S. at 506, fn 7.
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reasonably be antici pated to endanger public health or
wel fare.”

The legislative history clearly indicates that the
Comm ttee intended the | anguage to serve several purposes
consistent wwth the en banc decision in Ethyl Corp. In
particul ar, the | anguage (1) enphasizes the preventive or
precautionary nature of the CAA®; (2) authorizes the
Adm ni strator to reasonably project into the future and
wei gh risks; (3) assures the consideration of the
curul ative inpact of all sources; (4) instructs that the
heal th of susceptible individuals, as well as healthy
adults, should be part of the analysis; and (5) indicates
an awareness of the uncertainties and limtations in
information available to the Admnistrator. H R Rep. 95-
294 at 49-50, 4 LH at 2516-17.°

As noted above, the phrase “in [her] judgnent” calls
for the Administrator to nmake a conparative assessnent of
ri sks and projections of future possibilities, consider
uncertainties, and extrapolate fromlimted data. Thus,

the Adm nistrator nust bal ance the |ikelihood of effects

8 See H-R Rep. 95-294 at 49, 4 LH at 2516 (“To enphasize the
preventive or precautionary nature of the Act, i.e. to assure that
regul atory action can effectively prevent harm before it occurs”).

® Congress al so standardized this | anguage across the various sections
of the CAA which address enissions fromboth stationary and nobil e
sources. H R Rep. 95-294 at 50, 4 LH at 2517; Section 401 of CAA
Amendnents of 1977
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wth the severity of the effects in reaching her judgnent.
The Conmi ttee enphasized that “judgnent” is different from

a factual “finding.”?

The Adm ni strator nay nmake

proj ections, assessments and estimates that are reasonabl e,
as conpared to a “‘crystal ball’ inquiry.” Mbreover
procedural safeguards apply to the exercise of judgnent,
and final decisions are subject to judicial review Al so,
the phrase “in [her] judgnent” nodifies both the phrases
“cause and contribute” and “may reasonably be anticipated,”
as di scussed below. H R Rep. 95-294 at 50-51, 4 LH at
2517- 18.

As the Committee further explained, the phrase “nmay
reasonably be anticipated’” points the Adm nistrator in the
direction of assessing current and future risks rather than
wai ting for proof of actual harm This phrase is al so
intended to instruct the Adm nistrator to consider the
[imtations and difficulties inherent in information on
public health and welfare. H R Rep. 95-294 at 51, 4 LH at

2518. 11

10 Throughout this Notice the judgnents on endangernent and cause or

contribute are described as a finding or findings. This is for ease of
reference only, and is not intended to inply that the Administrator’s
exercise of judgment in applying the scientific information to the
statutory criteria is solely a factual finding; while grounded squarely
in the science of climte change, these judgnents also enbody policy
consi derati ons.

1 Thus, contrary to the position set forth by at |east one commenter on
the Greenhouse Gas ANPR, the statutory | anguage does not require that
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Finally, the phrase “cause or contribute” ensures that
all sources of the contam nant which contribute to air
pol lution are considered in the endangernent anal ysis
(e.g., not a single source or category of sources). It is
al so intended to require the Adm nistrator to consider al
sources of exposure to a pollutant (for exanple, food,
water, and air) when determining risk. Id.
3. Addi ti onal Considerations for the Cause or Contribute
Anal ysi s

By instructing the Adm nistrator to consi der whether
em ssions of an air pollutant cause or contribute to air
pollution, the statute is clear that she need not find that
em ssions fromany one sector or group of sources are the
sole or even the major part of an air pollution problem
The use of the termcontribute clearly indicates a | ower
threshold than the sole or maj or cause . Mbreover, the
statutory | anguage in section 202(a) does not contain a
nodi fier on its use of the termcontribute. Unlike other
CAA provisions, it does not require “significant”
contribution. See, e.g., CAA 88 111(b); 213(a)(2), (4).
Congress nade it clear that the Adm nistrator is to

exerci se her judgnent in determ ning contribution, and

EPA prove the effects of climte change “beyond a reasonabl e doubt.”
I ndeed, such an approach is inconsistent with the concepts of
reasonabl e antici pati on and endanger nent enbedded in the statute.
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aut hori zed regulatory controls to address air pollution
even if the air pollution problemresults froma w de
variety of sources. Wile the endangernent test | ooks at
the entire air pollution problemand the risks it poses,
the cause or contribute test is designed to authorize EPA
to identify and then address what nay well be many
different sectors or groups of sources that are each part
of the problem

The D.C. Grcuit Court of Appeals has discussed the
concept of contribution in the context of CAA section 213
and rules for nonroad vehicles. In Bluewater Network v.
EPA, 370 F.3d 1 (D.C. G r. 2004), industry argued that
section 213(a)(3) requires a finding of a significant
contribution before EPA can regul ate, while EPA s view was
that the CAArequires a finding only of contribution. 1d.
at 13. Section 213(a)(3), like section 202(a), is
triggered by a finding that certain sources “cause, or
contribute to,” air pollution, while an adjacent provision,
section 213(a)(2), is triggered by a finding of a
“significant” contribution. The court |ooked at the
“ordinary nmeaning of ‘contribute’” when uphol ding EPA' s
r eadi ng. After referencing dictionary definitions of
contribute, the court also noted that “[s]tanding al one,

the term has no i nherent connotation as to the nagnitude or
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i nportance of the relevant ‘share’ in the effect; certainly
it does not incorporate any ‘significance’ requirenent.”
370 F.3d at 13.'2 The court found that the bare
“contribute” |anguage invests the Adm nistrator with

di scretion to exercise judgnent regardi ng what constitutes
a sufficient contribution for the purpose of naking an
endangerment finding. I1d. at 14.%

Li ke section 213(a)(3), section 202(a) refers to
contribution and does not specify that the contribution
nmust be significant before an affirmative finding can be
made. To be sure, any finding of a “contribution”
requires sone threshold to be nmet; a truly trivial or de
mnims “contribution” mght not count as such. The
Adm ni strator therefore has anple discretion in exercising
her reasonabl e judgnment and determ ni ng whet her, under the
ci rcunst ances presented, the cause or contribute criterion

has been net.'* In the past, the Adnministrator has

12 gpecifically, the decision noted that contribute’ neans sinply ‘to
have a share in any act or effect,’” WEBSTER S THI RD NEW | NTERNATI ONAL
DI CTI ONARY 496 (1993), or ‘to have a part or share in producing,’ 3
OXFORD ENGLI SH DI CTI ONARY 849 (2d ed. 1989).” 1d. at 13.

13 The court explained, “[t]he repeated use of the term ‘significant’
to nodify the contribution required for all nonroad vehicles, coupled
with the om ssion of this nmodifier fromthe ‘cause, or contribute to’
finding required for individual categories of new nonroad vehicles,

i ndi cates that Congress did not intend to require a finding of
‘significant contribution’ for individual vehicle categories.” 1d. at
13.
14 Section IV discusses the evidence in this case that supports the

proposed finding of contribution. EPA need not determine at this tine
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eval uated the em ssions of the source or sources in

di fferent ways, based on the particular circunstances

i nvol ved. For instance, in sone nobile source rul emakings,
the Adm ni strator has used the percent of em ssions from
the regul ated nobile source category conpared to the total
nobi | e source inventory for that air pollutant as the best
way to evaluate contribution. See, e.g., 66 Fed. Reg. 5001
(2001) (heavy duty engine and diesel sulfur rule). 1In

ot her instances the Adm nistrator has | ooked at the percent
of em ssions conpared to the total nonattai nment area
inventory of the air pollution at issue. See, e.g., 67
Fed. Reg. 68,242 (2002) (snownobile rule). EPA has found
that air pollutant em ssions that amount to 1.2 percent of
the total inventory “contribute.” Bluewater Network, 370
F.3d at 15 (“For Fairbanks, this contribution was
equivalent to 1.2 percent of the total daily CO inventory
for 2001.7).

Wil e these prior actions are instructive, they do not
establish bright line em ssion | evels above which a
positive contribution determ nation nust be nade, or bel ow
which a contribution determ nation could not be made. The

Adm ni strator may determ ne that em ssions at a certain

the circunstances in which em ssions would be trivial or de mnins and
woul d not warrant a finding of contribution
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| evel or percentage contribute to air pollution in one set
of circunmstances, while also judging that the sane |evel or
percentage of another air pollutant in a different
circunstances and involving different air pollution does
not contribute. Wen exercising her judgnent, the
Adm ni strator not only considers the cunul ative inpact, but
al so looks at the totality of the circunstances (e.g., the
air pollutant, the air pollution, the nature of the
endangernent, the type of source category, the nunber of
sources in the source category, and the nunber and type of
ot her source categories that may emt the air pollutant)
when determ ni ng whet her the em ssions “justify regul ation”
under the CAA. Further discussion of this issue can be
found in Section IV.
4. Comments on El enments of the Endangernent and Cause or
Contri bute Tests Made During the ANPR Public Comrent Period
Certain comments subnitted on the ANPRY® argued t hat

when eval uati ng endangernent and cause or contribute, the

15 Numerous comments on the ANPR di scussed the endanger nent and cause

or contribute findings, and set forth how vari ous stakehol ders believe
EPA is conpelled to nmake those findings. EPA has reviewed the coments
on the ANPR, and EPA appreciates the work that went into them \ile
we are not responding to every conment received in today’'s proposal

the Agency is taking this opportunity to respond to a few key conments
related to the test that some stakehol ders believe guides the
Admi ni strator when undertaki ng an endangernent anal ysis and cause or
contribute evaluation. As noted above, commenters should subnmit to the
docket for today’ s action any conments they want EPA to consider as it
makes a decision on this proposed determ nation
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Adm nistrator is limted to considering only those inpacts
that can be traced to the anount of air pollution directly
attributable to the greenhouse gases emtted by new notor
vehi cl es and engines. Such an approach coll apses the two
prongs of the test by requiring that any climte change
i npacts upon whi ch an endangernent determ nation is nmade
result solely fromthe greenhouse gas em ssions of notor
vehicles. It essentially elimnates the “contribute” part
of the “cause or contribute” portion of the test. This
approach was clearly rejected by the en banc court in Ethyl
Corp. 541 F.2d at 29 (rejecting the argunment that the
em ssions of the fuel additive to be regulated nust “in and
of itself, i.e. considered in isolation, endanger[s] public
health.”). Moreover, it conflicts with an enunerated
pur pose of the 1977 CAA Anendnents: “To assure
consideration of the cunulative inpact of all sources of a
pollutant in setting anbi ent and em ssion standards, not
just the extent of the risk fromthe em ssions froma
single source or class of sources of the pollutant; . . .~
H R Rep. 95-294 at 49-50, 4 LH at 2516-17.

Nor does EPA agree with comments that argue the
Adm ni strator cannot nake a positive endanger ment or
contribution determ nation unless the em ssions reductions

required by the resulting standards would “effectively
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mtigate” or “fruitfully attack” the inpacts underlying the
endanger nent determ nation. Again, such an approach fails
to appreciate the holistic approach that Congress adopted
in 1977. Moreover, as the Suprenme Court recogni zed,
“[algencies, like legislatures, do not generally resol ve
massi ve problens in one fell regulatory swoop.”
Massachusetts v. EPA, 549 U.S. at 524 (citations omtted).'®
The threshol d endangernment and cause or contribute criteria
are separate and distinct fromthe standard setting
criteria that apply if the threshold findings are net, and
they serve a different purpose. Indeed, the nore serious

t he endangernent to public health and wel fare, the nore
inmportant it may be that action be taken to address the
actual or potential harmeven if no one action al one can

solve the problem and a series of actions is called for.

8 EPA al so rejects the comment that EPA has defined “contribute” as
resulting in a “humanly perceptible” difference. See Regional Haze
Regul ati ons and Guidelines for Best Available Retrofit Technol ogy

[ BART] Determnations, 70 Fed. Reg. 39104 (2005). In that rule, EPA
noted that a 1.0 deciview change in visibility is humanly perceptible
invirtually all situations. Based on this, EPA concluded that for a
state making a contribution finding for an individual source under
section 169A(b)(2)(A), it would be unreasonable to determ ne that a
source emtting pollution that resulted in a 0.5 deciview change in
visibility did not “contribute” to visibility inpairment. |d. at
39120. In fact, EPA noted that “[i]f ‘causing’ visibility inpairnment
nmeans causing a humanly perceptible change in visibility, . . . then
‘contributing’ to visibility impairment rmust mean havi ng some | esser

i mpact .that need not rise to the |evel of human perception.” 1d. at
39120, fn 32. The Agency did not establish a test that required hunman
perception before contribution could be found.



42

| nportantly, these various narrow approaches to the
endangerment and cause or contribute criteria would
effectively preclude the Adm nistrator fromever nmaeking a
positive finding for a gl obal phenonenon like climte
change because the regul atory actions woul d al ways be
[imted to just part of the picture. Indeed, they would
preclude the Adm nistrator from making a positive finding
for any conplex pollution problemthat cannot be sol ved by
one regul atory action alone. This is contrary to Congress’
direction that the Adm ni strator consider the whole picture
when exercising her judgnent about the critical issues of
cause or contribute and endangernent to public health and
wel f are.

B. Air Pollutant, Public Health and Wel fare

The CAA defines both “air pollutant” and “welfare.”
Air pollutant is defined as:

Any air pollution agent or conbination of such
agents, including any physical, chem cal,
bi ol ogi cal, radioactive (including source materi al,
speci al nuclear material, and byproduct nmaterial)
substance or matter which is emtted into or
otherwi se enters the anbient air. Such term
i ncl udes any precursors to the formati on of any air

pollutant, to the extent the Adm ni strator has
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identified such precursor or precursors for the
particul ar purpose for which the term"air
pol lutant" is used.

CAA 8 302(g). Geenhouse gases fit well within this
capaci ous definition. See Massachusetts v. EPA, 549 U S
at 532. They are “without a doubt” physical chem cal
substances emtted into the anbient air. 1d. at 529.
Section |V bel ow contains further discussion on today’s
proposed definition of “air pollutant” for purposes of the
contribution finding.

Regarding “wel fare”, the CAA states that

[a]l| language referring to effects on welfare
includes, but is not limted to, effects on soils,
water, crops, vegetation, man- nade material s,
animals, wldlife, weather, visibility, and clinmte,
damage to and deterioration of property, and hazards
to transportation, as well as effects on economc
val ues and on personal confort and wel |- being,

whet her caused by transformation, conversion, or
conbi nation with other air pollutants.

CAA § 302(h). This definition is quite broad.

I mportantly, it is not an exclusive list due to the use of

the term*“includes, but is not limted to, . . . .” Effects
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other than those listed here may al so be considered effects
on wel fare.

Moreover, the ternms contained within the definition
are thensel ves expansive. For exanple, deterioration to
property could include danmage caused by extrene weat her
events. Ef fects on vegetation can include inpacts from
changes in tenperature and precipitation as well as from
t he spreadi ng of invasive species or insects. Prior
wel fare effects evaluated by EPA include inpacts on
vegetation generally, and changes in crop and forestry
specifically, as well as reduced visibility, changes in
nutrient bal ance and acidity of the environnment, soiling of
bui | di ngs and statues, and erosion of building materials.
See, e.g., Final National Anmbient Air Quality Standard for
Ozone, 73 FR 16436 (2007); Control of Em ssions from
Nonroad Large Spark Ignition Engi nes and Recreati onal
Engi nes (Mari ne and Land- Based), 67 FR 68242 (2002); Fi nal
Heavy-Duty Engi ne and Vehicle Standards and H ghway D esel
Sul fur Control Requirenents, 66 FR 5002 (2001).

There is no definition of public health in the O ean
Air Act. The Supreme Court has di scussed the concept in
t he context of whether costs can be considered when setting

National Ambient Air Quality Standards. Witnman v.

Anerican Trucking Assh, 531 U S. 457 (2001). In Witnman,
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the Court inbued the termwith its npost natural neaning:
“the health of the public.” 1d. at 466.

When consi dering public health, EPA has | ooked at
norbidity, such as inpairnment of lung function, aggravation
of respiratory and cardi ovascul ar di sease, and ot her acute
and chronic health effects, as well as nortality. See,
e.g., Final National Ambient Air Quality Standard for
Ozone, 73 FR 16436 (2007).

I11. The Adm nistrator’s Proposed Endangernment Fi ndi ng

This section describes the basis for the proposed
endangernent finding, by laying out the scientific evidence
and the Adm nistrator’s rationale for reaching this
judgment. The first section describes the approach EPA has
taken in gathering and synthesizing the best avail abl e
scientific information to informthe Adm nistrator’s
judgnent, the next section describes the proposed
definition of the air pollution, and the third section
di scusses the scientific evidence and the Adm nistrator’s
reasons for judging that the air pollution is reasonably
anticipated to endanger both public health and public
wel f are.

A Approach in Uilizing the Best Available Scientific

| nf or mati on
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EPA has devel oped a technical support docunent (TSD)
whi ch synt hesizes major findings fromthe best avail able
scientific assessnents that have gone through rigorous and
transparent peer review. The TSD therefore relies nost
heavily on the maj or assessnent reports of both the
| nt ergover nnental Panel on Cinmate Change (1 PCC) and the
U.S. dimate Change Sci ence Program (CCSP). EPA took this
approach rather than conducting a new assessnent of the
scientific literature. The |IPCC and CCSP assessnents base
their findings on the |arge body of many individual, peer-
reviewed studies in the literature, and then the |IPCC and
CCSP assessnents thensel ves go through a transparent peer-
review process. The TSD was in turn reviewed by a dozen
federal government scientists, who have contri buted
significantly to the body of climte change literature, and
i ndeed to our common understanding of this problem The
information in the TSD has therefore been devel oped and
prepared in a manner that is consistent with EPA s
Qui delines for Ensuring and Maxi m zing the Quality,
objectivity, UWility and Integrity of Information
D ssem nated by the Environnental Protection Agency.17

Furthernore, relying nost heavily on the assessnent reports

7 U'S. EPA (2002), EPA/260R-02-008
http: //ww. epa. gov/ quality/informationgui delines/docunents/EPA | nfoQua

i tyCGui del i nes. pdf
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that reflect the scientific literature nore broadly guards
agai nst an overreliance on and narrow consi deration of
i ndi vi dual studi es.

An earlier version of this TSD was publicly rel eased
on July 30, 2008, to acconpany the ANPR.  The July 2008
version of the TSD has been updated to reflect the findings
of 11 additional CCSP reports that have since been
publ i shed, and to incorporate nore recent climte data from
U S. federal agencies. This addresses a nunber of concerns
rai sed by comrenters about the July 2008 version of the
TSD, arguing that it relied too heavily on the I PCC Fourth
Assessnent Report (published 2007), which sone argued was
ei ther not current enough or not specific enough to U S
conditions. W note that the | PCC North American chapter
(of the Working Group Il volune) on inpacts, adaptation and
vul nerability covers the U S. and Canada (not Mexico) and
that the general findings in that chapter (drawn from many
i ndi vidual studies for the U.S.) are indeed applicable to
U S. conditions. Even with nore recent information
avai l abl e, the I PCC Fourth Assessnent Report remains a
standard reference, essentially serving as the benchmark
agai nst which new findings over the next few years will be
conpared. Therefore it also serves as a robust and

val uabl e reference for purposes of this proposal. The TSD
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has al so been edited or updated in a nunber of places to
refl ect specific comments received on the July 2008
version, and to reflect coments froman additional round
of review by the federal scientists follow ng the

i ncorporation of the nore recent scientific findings.

Regardi ng the scope of the relevant scientific
findings, EPA took the approach that the tinmefranme under
consi deration should be consistent with the tinefrane over
whi ch greenhouse gases may influence the climate (i.e.,
observed effects and projected effects over the next
several decades and indeed at |east for the remainder of
this century). Moreover, the analysis was not restricted
to only those climate and public health or welfare effects
whi ch nmay be attributable solely to greenhouse gas
em ssions fromsection 202(a) sources under the Act. In
addition, although the primary focus for eval uation of
risks and inmpacts to public health or welfare was on the
U S., careful consideration was al so given to the gl oba
cont ext .

Finally, climate policy or societal responses to any
known or perceived risks and inpacts to public health or
wel fare, which may or nay not be inplenented in the future—
whet her t hrough pl anned adaptati on or greenhouse gas

mtigation nmeasures—were not explicitly assessed in the
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endanger nent anal ysis. Sone observed and projected effects
or risks due to climte change reported in the TSD and
summari zed bel ow do have enbedded within them assunptions
about autononous behavi oral or managenent changes to cope
with climate change. W have noted these situations in the
TSD. However, it is the Administrator’s position that the
pur pose of the endangernent analysis is to assess the risks
posed to public health and welfare, rather than to estinate
how vari ous adaptati on and greenhouse gas nmitigation
policies nay aneliorate or exacerbate any endangernent that
exi sts. Indeed, the presuned need for adaptation and
greenhouse gas mitigation to occur to avoid, |essen or
delay the risks and inpacts associated wi th human-induced
climate change presupposes that there is endangernent to
public health or welfare. The Adm nistrator therefore

di sagrees with coomenters on the ANPR who argue that when
consi dering whet her the atnospheric concentration of

gr eenhouse gases nmay reasonably be anticipated to endanger
public health or welfare, she nust consider the inpact from
the regul ati on of greenhouse gases under the CAA fol |l ow ng
an endangernent finding. The Adm nistrator also believes
it is inappropriate, in considering whether greenhouse
gases endanger public health or welfare, to consider

potential private behavior ained at alleviating sone of the
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effects of climate change. Just as the Adm nistrator woul d
not consider, for exanple, the availability of asthnma
medi cation in determ ning whether criteria air pollutants
endanger public health, so the Admnistrator will not
consi der private behavior in the endangernent determ nation
at hand. On the contrary, aneliorative steps of that kind
woul d attest to the fact of endangernent.

To be sure, private adaptati on m ght be considered as
a relevant factor in deciding on the proper regulatory
approach, although the Adm nistrator need not decide that
here. Determ ning whether there are adverse public health
and wel fare inpacts due to the existence of air pollution
is a separate matter from considering the appropriate
approaches for responding to any such inpacts and the
possi bl e repercussi ons of those approaches. The proposed
approach suggested by commenters essentially would insert
extra-statutory considerations into the endangernent
anal ysi s.

B. The Air Pollution

I n appl yi ng the endangernent test to greenhouse gases
under section 202(a), the Adm nistrator nust define the
scope and nature of the relevant air pollution that nust be
eval uated. For this action, the Adm nistrator is proposing

that the air pollution be defined as the conbi ned m x of
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six key directly-emtted and |long-lived greenhouse gases
whi ch together constitute the root cause of human-induced
climate change: carbon di oxi de (CGO,), nethane, nitrous
oxi de, hydrofl uorocarbons, perfluorocarbons, and sul fur
hexaf |l uoride. The Adm nistrator acknow edges that there
are other anthropogenic clinmate forcers which play a role
in climte change (discussed below), but that for today’s
action these other climate forcers are not the priority and
may need to be evaluated further. Wat follows is a
summary of key scientific findings fromthe TSD and the
Adm ni strator’s rationale for the proposed definition of
air pollution.
1. Common Features of the Six Key G eenhouse Gases
There are a nunber of scientific and policy reasons
why the Admi nistrator is proposing that the air pollution
for this endangernent finding be defined as the conbination
of the six greenhouse gases. These six greenhouse gases
are well studied by and have been the primry focus of
climate change research, and are therefore the
Adm nistrator’s first priority in addressi ng endanger nent
for greenhouse gases. These siXx greenhouse gases share

common physical properties relevant to the clinmate change
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problem all are long-lived®® in the atnosphere; all becomne
globally well mxed in the atnosphere regardl ess of where
the em ssions occur; all trap outgoing heat that would
ot herwi se escape to space; and all are directly emtted as
gr eenhouse gases rather than form ng as a greenhouse gas in
t he atnosphere after em ssion of a pre-cursor gas. Because
of these properties, the climte effects of these
greenhouse gases are generally better understood than the
climite effects associated with nost other climate-forcing
agents (described in nore detail in subsection 4 bel ow).

As di scussed above, carbon dioxide is the nost
i nportant greenhouse gas directly emtted by human
activities in ternms of its total additional heating effect
bei ng exerted on the clinmate. However, the other
greenhouse gases are stronger heat-trappi ng gases conpared

to carbon dioxide on a per mass basis!®, and are responsible

8w use “long-lived” here to mean that the gas has a lifetime in the
at nosphere sufficient to become globally well m xed throughout the
entire atnosphere, which requires a nininmum atnospheric lifetine of
about one year. |IPCC also refers to these six greenhouse gases as
long-lived. Methane has an atnospheric lifetime of roughly a decade.
One of the nmobst commonly used hydrofl uorocarbons (HFC-134a) has a
lifetime of 14 years. N trous oxide has a lifetinme of 114 years;

sul fur hexafl uoride over 3,000 years; and some PFCs up to 10,000 to
50, 000 years. Carbon dioxide is generally thought to have a lifetine
of roughly 100 years, but for a given anobunt of carbon dioxide enitted
some fraction is quickly absorbed by the oceans and terrestrial
vegetation and the remainder will only slowy decay in the atnosphere
after several years, and indeed some portion will remain in the

at nosphere for nmany centuries.

19 @ obal warnming potentials (GWPs) for each greenhouse gas have been
estimated by I PCC so that em ssions of these gases can be conpared to
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for a sizable fraction of the total anthropogenic climatic
heating effect caused to date. Collectively, increased

at nospheri c concentrations of nethane, nitrous oxide,

hydr of | uor ocar bons, perfluorocarbons, and sul fur
hexaf |l uori de have exerted an additional heating effect on
the global climate since pre-industrial tines that is about
40 percent as large as the additional carbon dioxide
heati ng effect, according to the IPCC. O these non-CO,

gr eenhouse gases, nethane is the nost inportant in terns of
its total additional heating effect. Under all future
scenari os, carbon dioxide is projected to remain the

dom nant driver of climate change for the remai nder of this
century.

Because t hese six greenhouse gases share common
properties and are the key driver of human-induced clinmate
change, they have been the common focus of clinmate change
science and policy to date. The United Nations Franmework
Convention on Cimte Change (UNFCCC) addresses these siXx
I ong-lived, well-m xed greenhouse gases not controlled by

the Montreal Protocol on Substances that Deplete the Ozone

one anot her on a CO-equival ent basis. The GAP represents the

cunmul ative heating effect of a gas over a specified tinefrane in the
at nosphere (100 years), relative the heating effect caused by carbon
di oxi de, the reference gas. Carbon dioxide is assigned a GAP of 1
wher eas nethane has a GAP of 21. The GAP of sulfur hexafluoride is
23, 900.
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Layer. The IPCC scientific assessnents focus primarily on
t hese si x greenhouse gases and their effects on clinate.

Treating the air pollution as the mx of the six
greenhouse gases is consistent with other provisions of the
Act and previous EPA practice under the Act, where separate
air pollutants fromdifferent sources but with conmon
properties may be treated as a class (e.g., Cass | and
Class Il substances under Title VI). This approach
addresses the cunul ative effect that the el evated
concentrations of the six greenhouse gases have on clinate,
and thus on different elenents of health, society and the
envi ronnent . %°

The scientific literature that assesses the potential
ri sks and end-point inpacts of human-induced clinate change
does not typically assess these inpacts on a gas-by-gas
basis. It is true that estimates are avail able for how
i ndi vi dual greenhouse gases and other clinate-forcing
agents are contributing to the ant hropogeni c heating (or
cooling) effect being exerted on the global clinmate.

However, as one noves farther down the causal chai n towards

end- poi nt risks and inpacts to human health, society and

20 pue to the cumul ative purpose of the statutory |anguage, even if the
Admi ni strator were to | ook at the atnmospheric concentration of each
greenhouse gas individually, she would still consider the inpact of the
concentration of a single greenhouse gas in comnbination with that
caused by the other greenhouse gases.
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the environnent, such inpacts, whether observed or
projected, are typically not attributed to the tenperature
i ncrease or other climatic change due to the el evated
at nospheric concentration of just one of the greenhouse
gases.
2. Evi dence That the Six G eenhouse Gases Are at
Unprecedented Levels in the Atnosphere

G ven the long atnospheric lifetime and gl obal m xi ng
of greenhouse gases, gl obal average atnospheric
concentrations are an inportant netric by which to neasure
changes in atnospheric conposition. Current atnospheric
greenhouse gas concentrations are now at el evated | evels as
a result of both historic and current anthropogenic
em ssions. The gl obal atnospheric carbon di oxide
concentration has increased about 38 percent from pre-
industrial levels to 2009, and al nost all of the increase
is due to anthropogenic em ssions. The current (year 2009)
carbon di oxi de concentration is 386 parts per mllion (ppm
and has recently been increasing by about 2.0 ppm per year.
The gl obal atnospheric concentration of nethane has
i ncreased by 149 percent since pre-industrial |evels
(through 2007), and the nitrous oxide concentration has
i ncreased 23 percent (through 2007). The observed

concentration increase in these gases can al so be
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attributed primarily to anthropogenic em ssions. The

i ndustrial fluorinated gases, hydrofl uorocarbons,

per fl uorocarbons, and sul fur hexafl uoride, are al nost
entirely anthropogenic in origin, and have relatively | ow
at nospheric concentrations but are increasing rapidly;
concentrations of many of these gases have increased by

| arge factors (between 4.3 and 1.3) between 1998 and 2005.

Hi storic data that go back many thousands of years
show t hat current atnospheric concentrations of the two
nost inportant directly emtted, long-lived greenhouse
gases (carbon di oxi de and nmethane) are well|l above the
nat ural range of atnospheric concentrations conpared to the
| ast 650,000 years. Atnospheric greenhouse gas
concentrations have been increasi ng because human em ssi ons
have been outpacing the ability of the natural environnment
to renove greenhouse gases fromthe atnosphere over
ti mescal es of decades to centuries.

The Adm ni strator recogni zes these scientific findings
that the current gl obal atnospheric concentrations of the
Si X greenhouse gases are now at unprecedented and record-
high | evel s conpared to both the recent and di stant past.

It is also unanbi guous that the current el evated greenhouse
gas concentrations are the primary result of human

activities.
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Total concentrations of these greenhouse gases are

projected to continue clinbing, and thus to continue
pushi ng unprecedented | evels upwards for the foreseeable
future under different plausible assunptions of U S. and
gl obal greenhouse gas-emtting activities. Gven the |ong
at nospheric lifetime of the six greenhouse gases,
significant changes in total greenhouse gas gl oba
at nospheri c concentrati ons do not cone about quickly (i.e.,
within a few years). Future atnospheric greenhouse gas
concentrati ons—ot only for the renmai nder of the current
century but indeed for decades and in some cases centuries
wel | beyond 2100—ill be influenced by our present and
near-term greenhouse gas em ssions. Consideration of
future pl ausi bl e scenarios, and how our current greenhouse
gas em ssions essentially conmmt present and future
generations to cope with an altered atnosphere and climate,
reinforces the Adm nistrator’s judgnent that it is
appropriate to define the conbination of the six key
greenhouse gases as the air pollution.
3. Evi dence That El evated Atnospheric Concentrations of
the Si x Greenhouse Gases Are the Root Cause of Cbserved
C i mat e Change

The scientific evidence is conpelling that el evated

concentrations of heat-trappi ng greenhouse gases are the
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root cause of recently observed climte change. This is
different fromhistoric drivers of clinate change, such as
cyclical changes in the Earth’s orbit, which have occurred
over thousands of years.

The gl obal average net effect of the increase in
at nospheri c greenhouse gas concentrations, plus other human
activities (e.g., land use change and aerosol em ssions),
on the global energy bal ance since 1750 has been one of
warmng. This total net heating effect, referred to as
forcing, is estimated to be 1.6 Watts per square neter
(Wnf), with much of the range surrounding this estimate due
to uncertainties about the cooling and warm ng effects of
aerosols. The conbined radiative forcing due to the
curmul ative increase in atnospheric concentrations of carbon
di oxi de, methane, and nitrous oxide over the period 1750 to
2005 is 2.30 Wnf. The positive radiative forcing due to
carbon dioxide is the largest (1.66 Wnf). Methane is the
second | argest source of positive radiative forcing (0.48
Wnf). N trous oxide has a positive radiative forcing of
0.16 Wnf. The rate of increase in forcing due to these

three greenhouse gases during the industrial era is,
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according to | PCC, very likely? to have been unprecedented
in nore than 10, 000 years.

Warm ng of the climate systemis now unequi vocal, as
is evident from observations of increases in global average
air and ocean tenperatures, w despread nelting of snow and
ice, and rising global average sea level. d obal nean
surface tenperatures have risen by 0.74°C (1.3°F) over the
| ast 100 years. Eight of the ten warnmest years on record
have occurred since 2001. d obal nean surface tenperature
was hi gher during the |ast few decades of the 20th century
t han during any conparabl e period during the precedi ng four
centuries.

Most of the observed increase in global average
tenperatures since the md-20th century is very likely due
to the observed increase in anthropogeni c greenhouse gas
concentrations. d obal observed tenperatures over the | ast
century can be reproduced only when nodel simulations
i ncl ude both natural and ant hropogenic forcings, that is,
simul ati ons that renove ant hropogenic forcings are unabl e

to reproduce observed tenperature changes. Thus, nbst of

21 According to | PCC termnol ogy, “very likely” conveys a 90 to 99
percent probability of occurrence. “Virtually certain” conveys a
greater than 99 percent probability, and “likely” conveys a 66 to 90
percent probability.
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the warm ng cannot be explained by natural variability,
such as variations in solar activity.

In addition to attributing recent global warmng to
ant hr opogeni ¢ greenhouse gas influence at the gl obal scale,
both the I1PCC and CCSP reports attributed recent North
American warm ng to el evated greenhouse gas concentrati ons.
A 2008 CCSP report?? found that for North Anmerica, “nore
than half of this warming [for the period 1951-2006] is
li kel y?® the result of human- caused greenhouse gas forcing
of climte change.”

Therefore, by defining air pollution as the six
greenhouse gases, the Admnistrator is identifying the
fundanmental and underlying driver of human-induced climte
change, which in turn, as described bel ow, poses risks to
human heal th, society, and the environnent. The
Adm ni strator believes that the proposed definition of air
pol lution captures the root of the problem and addresses
the part of the problemthat is best understood,

scientifically speaking, and that is already the focus of

22 CCSP (2008) Reanal ysis of Historical Climate Data for Key Atnobspheric
Features: Inplications for Attribution of Causes of Cbserved Change. A
Report by the U.S. dinmate Change Science Program and the Subconmittee
on G obal Change Research [Randall Dole, Martin Hoerling, and Siegfried
Schubert (eds.)]. National Cceanic and Atnospheric Administration
National Climatic Data Center, Asheville, NC, 156 pp

2 This CCSP report used likelihood terminology that is consistent with
that used by | PCC where “likely” also conveys a 66 to 90 percent
probability of occurrence.



61

scientists and policy analysts involved in studying clinmate
change. Because the six greenhouse gases are collectively
the primary driver of the clinmate change problem al
current and future risks due to human-induced climte
change—whet her these risks are associated with increases in
tenperature, changes in precipitation, a rise in sea
| evel s, changes in the frequency and intensity of weather
events, or nore directly with the el evated greenhouse gas
concentrations thensel ves—ean be associated with this
definition of “air pollution.” This does not inply that
ot her ant hropogenic climte forcers, discussed bel ow, would
pose no risks. EPA has consi dered whet her other clinate-
forcing agents in addition to the six greenhouse gases
shoul d be included in this proposed definition of air
pol lution, and for the reasons di scussed bel ow is not
proposing to include themin the definition of air
pol lution for purposes of this proposed endanger nent
fi ndi ng.
4. O her dimte Forcers

There are ot her greenhouse gases and aerosol s that
have warm ng (and cooling) effects but are not being
i ncluded in the proposed definition of air pollution.
These include water vapor, chlorofluorocarbons (CFCs),

hydr ochl or of | uor ocar bons (HCFCs), hal ons, tropospheric
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ozone (&), black carbon, and other short-I|ived precursor
gases. For each of these substances, there are different
scientific and policy reasons why these substances are not
bei ng included in the proposed definition of air pollution
for purposes of section 202(a).
a. Wat er Vapor

Wat er vapor is the nost abundant naturally occurring
greenhouse gas and therefore nmakes up a significant share
of the natural, background greenhouse effect. However,
di rect water vapor em ssions fromhuman activities have
only a negligible effect on atnospheric concentrations of
wat er vapor, whereas direct em ssions of the six greenhouse
gases have significantly altered the gl obal atnospheric
concentrations of those gases, as detail ed above.
Signi ficant changes to gl obal atnospheric concentrations of
wat er vapor can occur indirectly through human-i nduced
gl obal warm ng, which then increases the amount of water
vapor in the atnosphere because a warner atnosphere can
hold nore noisture. Therefore, changes in water vapor
concentrations are not an initial driver of climte change,
but rather an effect of clinmate change which then acts as a
positive feedback that further enhances warm ng. For this
reason, the | PCC does not |ist direct em ssions of water

vapor as an ant hropogeni c forcing agent of climte change,
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but does include this water vapor feedback nechanismin
response to human-i nduced warmng in all nodeling scenarios
of future clinmate change. Based on this recognition that
ant hr opogeni ¢ em ssions of water vapor are a negligible
driver of anthropogenic climte change, EPA s annual

I nventory of U S. G eenhouse Gas Em ssions and Sinks does
not include water vapor, and greenhouse gas inventory
reporting guidelines under the UNFCCC do not require data
on water vapor em ssions.

Wat er vapor may be an issue of concern when it is
emtted by aircraft at high altitudes, where, under certain
conditions, it can lead to the formati on of condensation
trails, referred to as contrails. Simlar to high-altitude,
thin clouds, contrails have a warm ng effect. Extensive
cirrus clouds can al so develop fromaviation contrails, and
increases in cirrus cloud cover would al so have a warm ng
effect. The IPCC Fourth Assessnment Report estinmated a very
smal | positive heating effect for linear contrails, with a
| ow degree of scientific understanding. Unlike the warm ng
effects associated with the six long-lived, well-m xed
greenhouse gases, the warm ng effects associated with
contrails or contrail-induced cirrus cloud cover are nore
regional and tenporal in nature. EPA has received a

petition under the Act to consider the regul ation of
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aircraft emssions (water vapor and NOx) that lead to
formation of contrails (in addition to aircraft greenhouse
gas em ssions), and EPA plans to evaluate this issue
further. At this time, the Adm nistrator is not proposing
to include aircraft-related contrails or emssions that are
not greenhouse gases within the definition of air pollution
for purposes of section 202(a).
b. The Ozone- Depl eti ng Substances: CFCs, HCFCs and Hal ons
Chl or of | uor ocar bons (CFCs), hydro-chl orofl uorocarbons
(HCFCs) and hal ons are ozone-depl eting substances that have
been responsible for the depletion of stratospheric ozone,
whi ch prevents harnful forms of ultraviolet radiation from
reaching the Earth’s surface. The Montreal Protocol on
Subst ances that Deplete the Ozone Layer is an international
agreenent that controls these substances. In the U S.,
t hese substances are being controlled and phased out under
Title VI of the Act. Despite their ozone-depleting
properties, which the six greenhouse gases in the
definition of air pollution do not share, these substances
share ot her common physical properties with the six
greenhouse gases: they are also long-lived in the
at nosphere; well m xed throughout the gl obal atnosphere;
are directly emtted by anthropogeni c sources; and have

been responsible for a share of the human-induced heati ng



65

effect to date. However, these substances have not been a
priority for the scientists and policy analysts involved in
studying climte change, and they are not a priority for
the Adm nistrator for this action. The UNFCCC does not
address these substances and instead defers their treatnent
to the Montreal Protocol. The Administrator is not
proposing to include these substances in the definition of
air pollution with this action, but will continue to
consi der these issues.
C. Tr opospheric Ozone

| ncreased concentrations of tropospheric & are
estimated to be causing a significant anthropogenic warm ng
effect. However, unlike the long-Ilived six greenhouse
gases, tropospheric O; has a short atnospheric lifetine
(hours to weeks) and therefore its concentrations are nore
vari abl e over space and tine. For these reasons, its gl obal
heating effect and contribution to climte change tends to
entail greater uncertainty conpared to the well-m xed,
| ong- i ved greenhouse gases. Tropospheric O, is also not a
directly emtted greenhouse gas, but rather undergoes
secondary formation in the atnosphere fromthe eni ssion of
pre-cursor gases such as nitrogen oxides (NOx) and vol atile

or gani ¢ conpounds (VQOCs). For these reasons, the
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Adm nistrator is not including tropospheric G in the
proposed definition of air pollution with this action.
d. Bl ack Carbon

Bl ack carbon is not a greenhouse gas but an aerosol
particle that results frominconpl ete conbustion of the
carbon contained in fossil fuels, and remains in the
at nosphere for only about a week. Black carbon is a
conponent of particulate matter (PM, which is regul ated as
acriteria air pollutant under the Act. Scientific studies
have found an associ ati on between exposure to PM and
significant health problens.

Bl ack carbon causes a warm ng effect by absorbing
i ncom ng sunlight (whereas greenhouse gases cause warm ng
by trappi ng outgoing, infrared heat), and by darkening
bright surfaces such as snow and ice, which reduces
reflectivity. This latter effect in particular has been
rai sing concerns about the role black carbon may be pl aying
in observed warmng and ice nelt in the Arctic.

Bl ack carbon is co-emtted with other pollutants,
especially organic carbon, which all tend to have a direct
cooling effect on climte because they reflect and scatter
incom ng sunlight. However, black carbon, per unit nass,
is a nore effective warm ng agent than organic carbon is a

cooling agent. The |IPCC Fourth Assessnent Report estimated
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that co-em ssions of organic carbon nay be offsetting about
40 percent of black carbon’s warm ng effect on a gl obal
average. The ratio of black carbon to organic carbon
varies by fuel type and by conbustion efficiency, such that
different em ssion sources will have different net climte
effects; |ikewi se, different em ssion reduction neasures
will have different net climate effects. Furthernore,
because bl ack carbon is short lived in the atnosphere, the
net climate effect of a black carbon em ssion source wll

al so depend on | ocation; for exanple, em ssions that
deposit on a snow and ice, or get |ofted above cl oud
surfaces, could have a stronger warm ng effect. Like other
aerosol s, black carbon can also affect the reflectivity and
lifetime of clouds. How black carbon and ot her aerosols,
such as sulfates, alter cloud properties is a key source of
uncertainty in quantifying the total human influence on the
global climate. This total cloud indirect effect caused by
all aerosols (e.g., sulfates, black carbon and organic
carbon) is estimated to be causing a net cooling effect,
wth a large range of uncertainty. G ven these reasons,
there is considerably nore uncertainty associated with

bl ack carbon’s warm ng effect conpared to the esti mated

warm ng effect of the six long-lived greenhouse gases.
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G ven the nunber of science issues for black carbon
that are different than for the six greenhouse gases, the
Adm ni strator is not proposing to include black carbon in
the definition of air pollution for purposes of section
202(a) with this action. However, EPA is already
undertaking work to further evaluate the role of black
carbon in climate change, in addition to its role as an
el enent of the already-regulated PM, s. [Indeed, a recent
study?® referenced in the TSD estimated that black carbon is
having a nuch stronger direct warm ng effect (160 percent
hi gher on a gl obal average) conpared to | PCC s estimte.
EPA has al so received petitions to specifically address
bl ack carbon em ssions under the Act from mari ne and
avi ation sources, and EPA plans to respond to these
petitions in a separate action.

e. Fluorinated Ethers and Recently Identified G eenhouse
Gases

Fluorinated ethers are used in el ectronics,
anesthetics, and as heat transfer fluids. Like the six
gr eenhouse gases included in the proposed definition of air
pol lution, these fluorinated conpounds have heat-trappi ng

properties and can also be long-lived in the atnosphere.

24 Rammnathan V. and G Carnichael (2008) G obal and regional clinmate

changes due to bl ack carbon. Nature Geoscience, 1. 221-227.
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In many cases these fluorinated gases are used in expandi ng
industries (e.g., electronics) or as substitutes for

hydr of | uorocarbons . Al so, new conpounds that have
greenhouse gas attributes continue to be discovered, such
as nitrogen trifluoride (NF3). The |IPCC has now assi gned

gl obal warm ng potentials (GAPs) to both fluorinated ethers
and NF:. However, the total global radiative forcing
contribution of these conmpounds is not yet available to
conpare with the ant hropogenic heating effect caused by the
si X greenhouse gases. The Admi nistrator is not proposing
to include these gases in the definition of air pollution
with this action.

C. The Admi nistrator’s Proposed Finding That the Ar

Pol | uti on Endangers Public Health and Wl fare

The scientific evidence clearly indicates that
at nospheric levels of the six greenhouse gases are at
unprecedented el evated | evel s due to human activities, and
that nost of the observed global and continental warm ng
can be attributed to this anthropogenic rise in greenhouse
gases. The information presented here builds on these
facts that support the proposed definition of air
pol | uti on.

Based on the total weight of evidence, which is

briefly summari zed here and set forth in nore detail in the
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TSD, it is the Admnistrator’s judgnent that current and
projected levels of the mx of the six greenhouse gases
endanger the public health and wel fare of current and
future generations.

The Adm nistrator’s proposed endangernment finding is
based on the entire range of observed risks and potenti al
harnms to public health and welfare. The Adm nistrator is
not basi ng her proposal on any one inpact, but instead is
wei ghi ng the evidence collectively and determ ning that as
a whole it clearly indicates that the air pollution at
i ssue endangers public health and welfare now and in the
future.

Furthernore, the Admnistrator is taking into account
a nunmber of key considerations that provide gui dance on how
to weigh and interpret the collective body of scientific
evi dence for today’s proposal, nanely: the observed record
of climte change and our ability to attribute these
changes to the observed ant hropogeni c buil dup of greenhouse
gases in the atnosphere; plausible future changes in
climate over the next several decades and beyond gi ven both
t he accunul ati on of greenhouse gases in the atnosphere to
date plus expected increases in concentrations under
di fferent scenarios of future greenhouse gas em ssion

pat hways; the |level of certainty with which we can
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reasonably project both near- and long-termclimte change;
our ability to identify known risks to public health and
wel fare, both today and in the future in light of a
continually changing climate; the vulnerability of
particul arly suscepti bl e popul ati ons and regi ons; the
i kelihood that such risks to both public health and
wel fare are happening now and will happen in the future;
t he magni tude of such risks and inpacts to public health
and welfare; and finally a consideration of how key gaps in
our know edge of current, but especially future, effects
factor into an endangernent deci sion.

The foll ow ng discussion sets forth the
Adm nistrator’s rationale for making this proposed
endangernment finding, including a description of the
supporting scientific findings show ng evidence of the
effects that el evated greenhouse gas concentrations are
having currently and are projected to have in the future,
and the inplications of these effects for public health and
wel f ar e.
1. Evi dence of Qurrently Oobserved Cinmatic and Rel at ed
Ef fects

There is conpelling evidence that a nunber of climate
and physical changes are occurring now that can be

attributed to the anthropogenic rise in atnospheric
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gr eenhouse gases, and other changes that are consistent
with the direction of change expected from warm ng and
human-i nduced climate change. These observed changes
descri bed bel ow can adversely affect and pose risks to both
public health and wel fare.

The gl obal indicators of change go beyond the well -
established surface air tenperature rise discussed above.
Qobservational evidence fromall continents and nost oceans
shows that many natural systens are being affected by
regional climte changes, particularly tenperature
i ncreases. (bservations show that changes are occurring in
the amount, intensity, frequency, and type of
precipitation. There is strong evidence that gl obal sea
| evel gradually rose in the 20th century and is currently
rising at an increased rate. Wdespread changes in extrene
t enper at ures have been observed in the |ast 50 years.

G obally, cold days, cold nights, and frost have becone
| ess frequent, while hot days, hot nights, and heat waves
have becone nore frequent.

Satellite data since 1978 show t hat annual average
Arctic sea ice extent has shrunk by 2.7 + 0.6 percent per
decade, with |arger decreases in sumer of 7.4 = 2.4
percent per decade. The | atest data from NASA indicate

Arctic sea ice set a record low in Septenber 2007, 38
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percent bel ow the 1979-2007 average. |In Septenber 2008,
Arctic sea ice reached its second | owest extent on record.

Li ke gl obal nean tenperatures, U S. air tenperatures
have warmed during the 20'" and into the 215 century.
According to official data from NOAA's National Cimatic
Data Center:

e U S average annual tenperatures are now approxi mately
1.25°F (0.69°C) warnmer than at the start of the 20th
century, with an increased rate of warm ng over the
past 30 years. The rate of warmng for the entire
period of record (1895-2008) is 0.13°F/ decade while
the rate of warm ng increased to 0.58°F/ decade
(0.32°C/ decade) for the period from 1979-2008.

e 2005- 2007 were exceptionally warm years (anong the top
10 warnmest on record), while 2008 was slightly warner
than average (the 39'" warmest year on record), 0.2°F
(0.1°C) above the 20th century (1901-2000) nean.

e The last ten 5-year periods (2004-2008, 2003- 2007,
2002- 2006, 2001-2005, 2000-2004, 1999-2003, 1998-2002,
1997- 2001, 1996-2000, and 1995-1999), were the warnest
5-year periods in the 114 years of national records,
denonstrating the anomal ous warnth of the last 15

years.
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Over the contiguous U S., total annual precipitation
i ncreased at an average rate of 6.5 percent over the period
1901- 2006. It is likely that there have been increases in
t he nunber of heavy precipitation events within many | and
regions, even in those where there has been a reduction in
total precipitation anpunt, consistent with a warm ng
climte.

Sea | evel has been rising along nost of the U S.
Atlantic and Gulf coasts. In the md-Atlantic region from
New York to North Carolina, tide-gauge observations
indicate that relative sea-level rise (the conbination of
gl obal sea-level rise and | and subsi dence) rates were
hi gher than the gl obal nean and generally ranged between
2.4 and 4.4 mllinmeters per year, or about 0.3 nmeters (1
foot) over the twentieth century.

Climate changes are very likely already affecting U S
wat er resources, agriculture, |and resources, and
bi odi versity as a result of climate variability and change.
A 2008 CCSP report? that exani ned these observed changes

concl uded, “[t]he nunber and frequency of forest fires and

BBackl und, P., A Janetos, D.S. Schimel, J. Hatfield, MG Ryan, S.R
Archer, and D. Lettennaier (2008) Executive Summary. In: The effects of
clinmate change on agriculture, |land resources, water resources, and

bi odiversity in the United States. A Report by the U S. dinmte Change
Sci ence Program and the Subcomittee on G obal Change Research

Washi ngton, DC., USA, 362 pp
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i nsect outbreaks are increasing in the interior Wst, the
Sout hwest, and Al aska. Precipitation, streamflow, and
streamtenperatures are increasing in nost of the
continental U S. The western U S. is experiencing reduced
snowpack and earlier peaks in spring runoff. The growth of
many crops and weeds is being stinmulated. Mgration of
pl ant and ani mal species is changing the conposition and
structure of arid, polar, aquatic, coastal, and other
ecosystens.”

Regar di ng observed changes in extrene events, another
2008 CCSP report?® stated the foll owing: “Miny extrenes and
their associated inpacts are now changi ng. For exanple, in
recent decades nost of North Anerica has been experiencing
nore unusual ly hot days and nights, fewer unusually cold
days and nights, and fewer frost days. Heavy downpours have
becone nore frequent and intense. Droughts are becom ng
nore severe in some regions, though there are no clear
trends for North Arerica as a whole. The power and
frequency of Atlantic hurricanes have increased

substantially in recent decades, though North Anerican

% Karl, TR, G A Meehl, T.C. Peterson, K E. Kunkel, WJ. Gutowski,
Jr., D.R Easterling (2008) Executive Sunmary in Wather and Climate
Extremes in a Changing Climate. Regions of Focus: North Anerica,
Hawai i, Caribbean, and U S. Pacific Islands. T.R Karl, G A Meehl
C.D. Mller, S.J. Hassol, AM Waple, and WL. Mirray (eds.). A Report
by the U S. dinmate Change Science Program and the Subcommittee on

d obal Change Research, Washi ngton, DC
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mai nl and | and-falling hurricanes do not appear to have
i ncreased over the past century. Qutside the tropics
stormtracks are shifting northward and the strongest
storns are becom ng even stronger.”
2. Future Projected Cimatic and Rel ated Effects

Because at nospheric greenhouse gas concentrations are

expected to clinb for the foreseeable future, tenperatures

will continue to rise and the overall rate and magnitude of
human-i nduced climate change will likely increase, such
that risks to public health and welfare will |ikew se grow

over time so that future generations will be especially

vul nerable; their vulnerability will include potentially
catastrophic harns. Projected effects here focus on the
next several decades and the timeframe out to 2100.

The majority of future reference-case scenarios
(assum ng no explicit greenhouse gas mtigation actions
beyond t hose al ready enacted) project an increase of gl obal
gr eenhouse gas em ssions over the century, with clinbing
greenhouse gas concentrations. Long-Ilived gas
concentrations increase even for those scenarios where
annual em ssions toward the end of the century are assuned
to be lower than current annual em ssions. | ndeed, for a
gi ven amount of CQ rel eased today, about half will be taken

up by the oceans and terrestrial vegetation over the next
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30 years, a further 30 percent will be renoved over a few
centuries, and the remaining 20 percent will only slowy
decay over tine such that it will take many thousands of
years to renove fromthe atnosphere. Carbon dioxide is
expected to remain the dom nant ant hropogenic driver of
climate change over the course of the 21°% century. The
heating effect associated with the non-CO; greenhouse gases
is still significant and grow ng over tine.

Future warmng over the course of the 21%' century,
even under scenarios of |ow em ssions growh, is very
likely to be greater than observed warm ng over the past
century (Figure 1). Through about 2030, the gl obal warm ng
rate is affected little by the choice of different future
em ssion scenarios, according to IPCC. By md-century, the
choi ce of scenario becones nore inportant for the magnitude
of the projected warm ng; about a third of that warmng is
projected to be due to climte change that is already
commtted. By the end of the century, projected average
gl obal warm ng (conpared to average tenperature around
1990) varies significantly depending on em ssions scenario
and climate sensitivity assunptions, ranging from1.8 to
4.0°C (3.2 to 7.2°F), with an uncertainty range of 1.1 to

6.4°C (2.0 to 11.5°F), according to the I PCC
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Figure 1. Cbserved and Projected d obal Surface Warm ng

Source: |IPCC Fourth Assessnent Report (2007). Solid lines are multi -
nodel gl obal averages of surface warm ng (relative to 1980-1999) for the
scenarios A2, AlB and B1l, shown as continuations of the 20th century
simul ati ons. Shadi ng denotes the *1 standard devi ati on range of

i ndi vi dual nodel annual averages. The bottomline in the 2000-2100
period is for the experinent where concentrations were held constant at
year 2000 values. The bars at right indicate the best estimate (solid
line within each bar) and the likely range assessed for the six
scenari os used by the |IPCC

A obal nean precipitation is expected to increase with
gl obal warm ng. However, there are substantial spatial and
seasonal variations. Increases in the anmount of
precipitation are very likely in high latitudes, while
decreases are likely in the md-latitudes and sem -arid | ow
| atitudes including nuch of the already water-stressed

sout hwestern U.S., continuing observed patterns in recent
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trends. Drought is expected to increase in the western

U S., where water availability to neet demands for
agricultural and nunicipal water needs is already |limted.
Anot her projected inpact in the western U S. is decreased
water availability due to a range of inter-connected
factors. These include: decreased snowpack, earlier
snowrelt resulting in peak winter and decreased sumrer
flows, which will disrupt and limt water storage capacity
and will create additional challenges for water allocation
anong conpeting uses (agricultural, nmunicipal, industrial,
ecological). Rising sea levels could |lead to salt water

i ntrusi on of coastal ground aquifers, which would further
reduce freshwater availability for nunicipal and
agricultural use anong coastal comunities that depend on
t hese aquifers.

By the end of the century, sea level is projected by
|PCC to rise between 0.18 and 0.59 neters relative to
around 1990 in the absence of increased dynam c ice sheet
|l oss. Recent rapid changes at the edges of the G eenl and
and West Antarctic ice sheets show accel eration of flow and
t hi nning. \While understandi ng of these ice sheet processes
is inconplete, their inclusion in nodels would likely |ead

to increased sea-level projections for the end of the 21st
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century. Sea ice is projected to shrink in the Arctic
under all |1 PCC em ssion scenari os.

All of the US. is very likely to warmduring this
century, and nost areas of the U S. are expected to warm by
nore than the gl obal average. The |argest warm ng through
2100 is projected to occur in winter over northern parts of
Al aska. In western, central and eastern regions of North
America, the projected warm ng has | ess seasonal variation
and is not as large, especially near the coast, consistent
with | ess warm ng over the oceans.

The U. S is projected to see an overall average
increase in the intensity of precipitation events, which is
likely to increase the risk of flood events, though
projections for specific regions are very uncertain.

As the climate warnms, glaciers will |ose mass owng to
dom nance of summer nelting over winter precipitation
i ncreases, contributing to sea |evel rise.

For North Anmerican coasts, sea level rise nmay be
simlar to the global nean, with slightly higher rates in
western Al aska. The projected rate of sea level rise off
the lowlying U S. South Atlantic and Gulf coasts is al so
hi gher than the gl obal average.

Based on a range of nodels, it is likely that tropica

cyclones (tropical storns and hurricanes) wll becone nore
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intense, with stronger peak wi nds and nore heavy
preci pitation associated with ongoi ng i ncreases of tropica
sea surface tenperatures. Stormsurge levels are likely to
i ncrease due to projected sea level rise. Frequency
changes in hurricanes are currently too uncertain for
confident projections.
3. | npacts on Public Health

Many of the observed and projected changes in climte
and climate-sensitive systens di scussed above pose serious
risks to public health. The foll ow ng di scussion outlines
specific public health concerns raised by observati ons and
pl ausi bl e future outcones, recognizing the statutory
requi renent that the Adm nistrator consider how sensitive
or susceptible popul ations nay be particularly at risk. As
our discussion of increasing tenperatures suggests, the
adverse effects of greenhouse gas eni ssions are expected to
nmount over tinme. The findings of the I PCC, and of many
others, indicate that risks to public health wll be nore
severe in 20 years than in ten years, nore severe in 30
years than in 20 years, nore severe in 40 years than in 30
years, and so forth. There is disagreenent about whether
and when increases in adverse effects will be linear or
nonl i near; on sone projections, nonlinear increases in such

ef fects can reasonably be expected at sone future point.
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We believe that existing evidence supports a finding that
there are current adverse effects. This evidence al so
supports a finding that these effects will becone nore
serious over the next several decades, in sone cases out to
2100.

To be clear, anbient concentrations of carbon dioxide
and the ot her greenhouse gases, whether at current |evels
or at projected anbient |evels under scenarios of high
em ssions grow h over tinme, do not cause direct adverse
health effects such as respiratory or toxic effects. Al
public health risks and inpacts described here as a result
of el evated atnospheric concentrations of greenhouse gases
occur via climte change. The pathway or mechani sm occurs
t hrough changes in climate, but the end result is an
adverse effect on the health of the population. Thus these
effects fromclinmte change are appropriately denoted
public health effects. It is inportant to acknow edge t hat
effects on “welfare” do not always entail effects on
“public health,” and the Adm nistrator does not nean to
interpret “public health” to include “welfare” effects as
such. Today’s interpretation does not collapse the two
categori es—+any “wel fare” effects do not and cannot involve
public health. The Adm nistrator sinply neans to

recogni ze, with the scientific comunity, that
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concentrations of greenhouse gases endanger public health
t hrough a wi de range of pathways.

As described above, there is evidence that unusually
hot days and nights and heat waves have becone nore
frequent in the U S. Severe heat waves are projected to
intensify in magni tude and duration over the portions of
the U S. where these events already occur, with |ikely
increases in nortality and norbidity. The popul ati ons nost
sensitive to hot tenperatures are older adults, the
chronically sick, the very young, city-dwellers, those
t aki ng nmedi cations that disrupt thernoregulation, the
mentally ill, those | acking access to air conditioning,

t hose working or playing outdoors, and the socially
i sol at ed.

The Admi nistrator al so acknow edges that warm ng
tenperatures may bring about sone health benefits. Both
extrenely cold days and extrenmely hot days are dangerous to
human health. But at least in the short run, nodest
tenperature increases may produce health benefits in the
U. S (and el sewhere). Although the I PCC projects reduced
human nortality fromcold exposure through 2100, it is
currently difficult to ascertain the bal ance between
i ncreased heat-related nortality and decreased col d-rel at ed

nortality. Wth respect to health, different regions wll
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be affected in different ways. The Adm ni strator does not
believe that it is now possible to quantify the various
effects. Because the risks fromunusually hot days and

ni ghts, and from heat waves, are very serious, it is
reasonable to find on balance that these risks support a
finding that public health is endangered even if it is also
possi bl e that nodest tenperature increases wll have sone
beneficial health effects.

I ncreases in regional ozone pollution in the U S
relative to ozone | evels without climte change are
expected due to higher tenperatures and a nodification of
net eorol ogi cal factors. |Increases in regional ozone
pol lution increase the risks of respiratory infection,
aggravation of asthma, and premature death. EPA does have
in place National Ambient Air Quality Standards (NAAQS) for
ozone, which are prem sed on the harnful ness of ozone to
public health and welfare. These standards and their
acconpanyi ng regul atory regi ne have hel ped to reduce the
dangers fromozone in the U S. Substantial challenges
remain with respect to achieving the air quality protection
prom sed by the NAAQS for ozone. These challenges will be
exacer bated by climte change.

There will likely be an increase in the spread of

several food and water-borne pathogens (e.g., Sal nonell a,
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Vi bri o) anong suscepti bl e popul ati ons dependi ng on the
pat hogens’ survival, persistence, habitat range and
transm ssi on under changing climate and environnent al
conditions. The primary climte-related factors that
af fect these pathogens include tenperature, precipitation,
extrene weat her events, and shifts in their ecol ogical
regi nes.

Climate change, including the direct changes in carbon
di oxi de concentrations thensel ves, could inpact the
production, distribution, dispersion and allergenicity of
aeroal | ergens and the growth and distribution of weeds,
grasses and trees that produce them These changes in
aeroal | ergens and subsequent human exposures coul d affect
t he preval ence and severity of allergy synptons. However,
the scientific literature does not provide definitive data
or conclusions on how clinmate change m ght i npact
aeroal | ergens and subsequently the preval ence of allergenic
illnesses in the U S.

The 1 PCC reports with very high confidence® that
climate change i npacts on human health in U S. cities wll

be conpounded by popul ati on growt h and an agi ng popul ati on.

27 According to the | PCC | exicon, “very high confidence” conveys at

|l east a 9 out of 10 chance of being correct. “Hi gh confidence” conveys
an 8 out of 10 chance of being correct, and “nedi um confidence” a 5 out
of 10 chance.
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The CCSP reports that climate change has the potential to
accentuate the disparities already evident in the American
health care systens as many of the expected health effects
are likely to fall disproportionately on the poor, the

el derly, the disabled, and the uninsured.

Wthin settlenents experiencing clinmate change
stressors, certain parts of the popul ation nay be
especi ally vul nerabl e based on their circunstances. These
i nclude the poor, the elderly, the very young, those
al ready in poor health, the disabled, those Iiving al one,
those with limted rights and power (such as recent
immgrants with limted English skills), and/or indigenous
popul ati ons dependent on one or a few resources.

These potential inpacts of climte change have taken
on added nmeaning in light of the risk that hurricanes are
likely to becone nore severe with climte change, and in
I ight of our heightened awareness about how vul nerabl e the
US @lf Coast can be.

Some have argued that a positive endangernent finding
for public health cannot be nmade because the health effects
associated with el evated atnospheric concentrations of
gr eenhouse gases occur via clinmate change, and not directly
t hrough inhal ati on or other exposure to the greenhouse

gases thensel ves. These commenters argue that because
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“climate” is included in the definition of welfare, the Act
requires that all effects which may flow froma welfare
effect nmust thenselves be considered a welfare effect. The
Adm ni strator disagrees with this narrow view of the
endangernent criteria. Mrtality and norbidity that result
fromthe effects of clinate change are clearly public
health problenms. It would be anomal ous to argue that a
person who is injured or dies fromheat exhaustion or
i ncreased exposure to a pathogen has not suffered a health
impact. In addition, tropospheric ozone is already
regul ated under the Act as a criteria air pollutant in part
due to its adverse inpacts on public health. It is
estimated that climte change can exacerbate tropospheric
ozone levels in sone parts of the U S. The Adm nistrator
rejects a position that would treat the adverse effects on
the health of individuals caused by tropospheric ozone as
sonet hing other than a public health threat because they
are exacerbated by clinmte change.
4. | npacts on Public Welfare

The Act defines “effects on welfare” as including, but
not limted to, “effects on soils, water, crops,
vegetati on, mannmade materials, animals, wildlife, weather,
visibility, and climate, damage to and deterioration of

property, and hazards to transportation, as well as effects
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on econom ¢ val ues and on personal confort and well -being..”
CAA Section 302(h). It is clear that current and projected
| evel s of greenhouse gases and resultant clinmate change are
al ready adversely affecting, and will continue to adversely
affect, public welfare within the neaning of the Act. As
not ed, the adverse effects of greenhouse gases are expected
to increase over tine with growing tenperatures. This
poi nt holds for welfare as it does for health. 1In the
future, the adverse effects wll increase and perhaps

accel erate; projected risks focus on the next several
decades and out to 2100.

As heavy rainfall events are expected to becone nore
intense, there is an increased risk of flooding, greater
runoff and erosion, and thus the potential for adverse
water quality effects.

Cimate change will likely further constrain already
over- al |l ocated water resources in sone sections of the
U.S., increasing conpetition anong agricultural, nunicipal,
i ndustrial, and ecol ogi cal uses. Although current water
managenent practices in the U S. are generally advanced,
particularly in the West, clinmate change increasingly
creates conditions well outside of historical observations.
Ri sing tenperatures will dimnish snowpack and increase

evaporation, affecting seasonal availability of water. In
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the Great Lakes and nmmjor river systens, |ower |evels are
likely to exacerbate challenges relating to water quality,
navi gation, recreation, hydropower generation, water
transfers, and bi-national relationships. Hi gher water
tenperatures, increased precipitation intensity, and | onger
periods of |ow flows can exacerbate many forns of water

pol lution. Decreased water supply and | ower water |evels
are likely to exacerbate challenges relating to navigation
in the US.

CCSP concl uded that, with increased CO and
tenperature, the life cycle of grain and oil seed crops wll
likely progress nore rapidly. But, as tenperature rises,
these crops will increasingly begin to experience failure,
especially if climate variability increases and
precipitation | essens or becones nore vari abl e.
Furthernore, the marketable yield of many horticul tural
crops — e.g., tomatoes, onions, fruits — is very likely to
be nore sensitive to climate change than grain and oil seed
crops. The IPCC reported that noderate climte change in
the early decades of the century is projected to increase
aggregate yields of rain-fed agriculture in North Amrerica
as a whole by 5-20 percent, but with inportant variability
anong regions. However, |ike CCSP, |IPCC further stated

that maj or chall enges are projected for crops that are near
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the warmend of their suitable range or depend on highly
utilized water resources.

Hi gher tenperatures will very likely reduce |ivestock
production during the summer season, but these | osses wll
very likely be partially offset by warnmer tenperatures
during the w nter season.

Climate change has very likely increased the size and
nunber of forest fires, insect outbreaks, and tree
nortality in the interior west, the Southwest, and Al aska,
and will continue to do so. An increased frequency of
di sturbance is at least as inportant to ecosystem function
as increnental changes in tenperature, precipitation
at nospheric CQ, nitrogen deposition, and ozone poll ution.
| PCC reported that overall forest growh for North Anmerica
as a whole wll likely increase nodestly (10-20 percent) as
a result of extended grow ng seasons and el evated CO over
the next century, but with inportant spatial and tenpora
vari ation.

In addition to human health effects, tropospheric
ozone increases as a result of tenperature increases and
other climatic changes can have significant adverse effects
on crop yields, pasture and forest growth and species

conposi tion.
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Coastal communities and habitats will be increasingly
stressed by climte change inpacts interacting with
devel opnent and pollution. Sea level is rising along nuch
of the U S. coast, and the rate of change will increase in
the future, exacerbating the inpacts of progressive
i nundation, stormsurge flooding, and shoreline erosion.
Coastal aquifers and estuaries are vulnerable to salt water
intrusion due to rising sea |levels, which could conprom se
wat er sources used for nunicipal drinking water,
agricultural crops, and other human uses. Storm i npacts
are likely to be nore severe, especially along the Gulf and
Atlantic coasts. Salt marshes, other coastal habitats, and
dependent species are threatened by sea-level rise, fixed
structures bl ocking I andward m grati on, and changes in
vegetation. Population growmh and rising val ue of
infrastructure in coastal areas increases vulnerability to
climate variability and future climte change.

Water infrastructure, including drinking water and
wast ewat er treatnent plants, and sewer and stornmwater
managenent systens, may be at greater risk of flooding, sea
| evel rise and stormsurge, |low flows, and other factors
that could inpair functioning. For exanple, sone of these
i npacts are already being experienced in Al aska, where

rapidly nelting permafrost has damaged and di srupted
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drinking water distribution systens and wast ewat er
infrastructure.

Ccean acidification is projected to continue,
resulting in the reduced biol ogi cal production of marine
calcifiers, including corals.

Climate change is likely to affect U S. energy use
(e.g., heating and cooling requirenents), and energy
production (e.g., effects on hydropower), physi cal
infrastructures and institutional infrastructures. Cdimate
change will likely interact with and possi bly exacerbate
ongoi ng environnmental change and environnental pressures in
settlenments, particularly in Al aska where indi genous
communities are facing major environnental changes from sea
ice loss and coastal erosion that threaten traditional ways
of life.

Over the 21st century, changes in clinmate wll cause
sonme species to shift north and to higher elevations and
fundanentally rearrange U. S. ecosystens. Differential
capacities to adapt to range shifts and constraints from
devel opnent, habitat fragnentation, invasive species, and
br oken ecol ogi cal connections will alter ecosystem
structure, conposition, function, and services.

The Adm ni strator acknow edges that as for human

health, so too for welfare: noderate tenperature increases
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may have sone benefits, particularly for agriculture and
forestry over the short term as summari zed above in this
section and discussed in nore detail in the Technical
Support Docunent in Part 1V, sections 9(a) and 10(a). This
possibility is not inconsistent with a judgnment that
greenhouse gases in the atnosphere endanger wel fare.
Beneficial effects can coexist with harnful effects, and it
is not necessary to reach a firmconclusion, for particul ar
domai ns and sectors, about the net result in order to reach
an overall conclusion in favor of endangernent.
5. The Administrator’s Consideration of |nternational
Effects

The Adm ni strator judges that the inpacts to public
health and wel fare occurring within the U S. al one warrant
her proposed endangernment finding. |In addition, the
Adm ni strator believes that consideration of clinmate change
effects in other world regions adds support for today’s
proposal , but that consideration of international inpacts
is not necessary in order to reach a judgnent that there is
endangernent to public health and welfare. Thus, the
Adm ni strator does not now take a position on the |egal
question whether international effects, on their own, would
be sufficient to support an endangernent finding. Sone of

the world' s regions are expected to face greater inpacts
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due to climate change because they are nore vul nerabl e.
Even apart fromthe effects of clinmate change on other
worl d regions — effects which are considerable - the
Adm ni strator al so believes nmany of these inpacts could
rai se economc, trade, humanitarian and even nati onal
security issues for the U S.

The IPCC identifies the nost vul nerable world regions
as the Arctic, because of high rates of projected warm ng
on natural systens; Africa, especially the sub-Saharan
regi on, because of current |ow adaptive capacity (e.g.,
| ack of infrastructure and resources) as well as climate
change; small islands, due to high exposure of popul ation
and infrastructure to risk of sea-level rise and increased
storm surge; and Asian nega deltas, due to large
popul ati ons and hi gh exposure to sea level rise, storm
surge and river flooding.

On a global basis, according to the I PCC, projected
climate change-rel ated inpacts are likely to affect the
health of mllions of people, particularly those with | ow
adaptive capacity, as a result of a nunber of factors
i ncludi ng increased cardi o-respiratory di seases due to
hi gher concentrations of ground-|level ozone brought on by
hi gher tenperatures, and by nore frequent and intense heat

waves. Food production is expected to be nuch nore
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vul nerable to clinmate change in poorer regions of the world
conpared to food production in the U S. The IPCC al so
identified that the coasts around the world are
experiencing the adverse consequences of hazards related to
climate and sea level. Coastal settlenents are highly

vul nerable to extrenme events, such as storns which inpose
substantial costs on coastal societies. Ecosystens and
species around the world are very likely to show a w de
range of vulnerabilities to clinmate change, depending on
the extent to which clinmate change alters conditions that
could cross critical thresholds. The nost vul nerable
ecosystens include coral reefs, sea-ice ecosystens, high-

| ati tude boreal forests, and nountain ecosystens where
there is no possibility of mgrating to adapt to clinate
change.

Climate change inpacts in certain regions of the world
may exacerbate problens that raise humanitarian, trade and
national security issues for the U S, dimte change has
been described as a potential threat nultiplier regarding
national security issues. This is because, as noted above,
climate change can aggravate existing problens in certain
regions of the world such as poverty, social tensions,
general environnmental degradation, and conflict over

i ncreasingly scarce water resources.
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6. The Adm nistrator’s Consideration of Key Uncertainties

There are many inherent uncertainties associated with
characterizing both the observed and projected risks and
i mpacts to public health and welfare due to current and
proj ect ed greenhouse gas concentrations. Both probability
and severity are not easy to specify. It is difficult to
attribute any single past event (hurricane, flood, drought,
or heat wave) to el evated greenhouse gas concentrations
even if it is understood that anthropogenic climte change
has al ready made such events nore likely or nore extrene.
The precise rate and nmagnitude of future climte change,
for both the globe and for the U S., renmain uncertain, even
in the hypothetical case where current greenhouse gas
concentrations would remain constant over the next several
decades. Projecting the exact magnitude of a particul ar
i npact due to climate change is difficult due to what are
often long tinme frames to consider, the uncertain nature of
how t he systemor sector will be affected by climte
change, and uncertainties about how other factors (e.qg.,
i ncone | evels, technol ogi es, denographics) will change over
time which can in turn affect the vulnerability of the
system or sector to climte change.

Many uncertainties could push in the direction of

either greater or lesser risks as they becone better
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under st ood. EPA has acknow edged the possibility of
beneficial effects on both health and welfare. O her
possibilities include catastrophic events. Exanples of
such key uncertainties involve how the frequency of

hurri canes and ot her extrenme weather events may change in a
changing climate, the potential to trigger thresholds for
abrupt clinmate change (e.g., disintegration of the
Greenland I ce Sheet or collapse of the West Antarctic Ice
Sheet), and how responsive the climate ultinmately will be
to the heating effect being caused by anthropogenic
greenhouse gases. Even if the probability of extrenely

hi gh-i npact events may be snmall, the existence of such high
i npact events, and the potential for other currently
unknown catastrophic inpacts that could plausibly result
fromrecord-high atnospheric greenhouse gas | evels,
substantially bolsters the case for an endangernent fi ndi ng
with respect to greenhouse gases.?® These uncertainties
will be with us for the foreseeable future. However,
Congress expected the Adm nistrator to consider

uncertainties and extrapolate fromlimted data. It also

28 A recent economc study that has received considerable attention in
the climate change research conmunity (Weitzman, The Revi ew of
Econonmics and Statistics, 2009) has determined that if the probability
di stribution of the nagnitude of possible inpacts has a “fat tail”
then the expected utility of reducing the probability of that tai
becomes astronom cal. The study determ ned that anthropogenic climate
change is a plausible candidate for such a “fat tailed” damage
function.
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recogni zed that there are inherent |imtations and
difficulties in information on public health and welfare,
but nonet hel ess expected the Adm nistrator to exercise her
j udgnment based on the information avail abl e.

At the sanme tine, there is a broad base of scientific
evi dence that has been revi ewed extensively by the
scientific community, which supports the findings discussed
about how ant hr opogeni c i ncreases in greenhouse gases are
affecting the climate and the key risks to public health
and wel fare that human-i nduced climate change pose. The
Adm ni strator believes that the scientific findings in
totality provide conpelling evidence of human-i nduced
climate change, and that serious risks and potenti al
i mpacts to public health and wel fare have been clearly
identified, even if they cannot always be quantified wth
confidence. The Adm nistrator’s proposed endanger nent
finding is based on weighing the scientific evidence,
considering the uncertainties, and bal ancing any benefits
to human health, society and the environnent that may al so
occur. Gven the evolution of clinmte change science over
the past 15 years or nore, the Admi nistrator believes the
evi dence of discernible human influence on the gl obal
climate, and the risks that such clinmate change poses, has

becone nore conpelling, and therefore believes the evidence
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that there is endangernent to the public health and wel fare
of current and future generations has |ikew se becone nore
conpelling in step with our increasing understanding of the
climate change probl em
7. Summary

The Admi ni strator concludes that, in the circunstances
presented here, the case for finding that greenhouse gases
in the atnosphere endanger public health and welfare is
conpel ling and, indeed, overwhelmng. The scientific
evi dence described here is the product of decades of
research by thousands of scientists fromthe U S. and
around the world. The evidence points ineluctably to the
conclusion that climte change is upon us as a result of
greenhouse gas enissions, that climatic changes are al ready
occurring that harmour health and welfare, and that the
effects will only worsen over tine in the absence of
regul atory action. The effects of climte change on public
heal th include sickness and death. It is hard to inagine
any under standi ng of public health that woul d excl ude these
consequences. The effects on welfare enbrace every
category of effect described in the Clean Air Act’s
definition of “welfare” and, nore broadly, virtually every
facet of the living world around us. And, according to the

scientific evidence relied upon in making this finding, the
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probability of the consequences is shown to range from
likely to virtually certain to occur. This is not a close
case in which the magnitude of the harmis small and the
probability great, or the magnitude |arge and the
probability small. In both magnitude and probability,
climate change is an enornous problem The greenhouse
gases that are responsible for it endanger public health
and wel fare within the neaning of the Clean Air Act.

V. The Adm nistrator’s Cause or Contribute Finding

As noted above, the Adm ni strator has proposed to
define the air pollution for purposes of the endangernent
finding to be the m x of six key greenhouse gases in the
at nosphere. The Adm nistrator nmust also define the air
pol lutant or pollutants for purposes of naking the cause or
contribute determnation. In this section, the air
pol lutant(s) that may cause or contribute to the proposed
definition of air pollution are discussed.

As noted earlier, to help appreciate the distinction
bet ween these terns, the air pollution can be thought of as
the total, cumulative stock in the atnosphere. The air
pollutants, on the other hand, are the em ssions and can be
t hought of as the flow that changes the size of the total
stock. EPA did not conduct climte nodeling analyses to

determ ne what fraction of gl obal greenhouse gas
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concentrations are due to the em ssions from section 202(a)
source categories. Rather, consistent with prior practice
and with current science, EPA used em ssions as a perfectly
reasonabl e proxy for contributions to atnospheric
concentrations. |Indeed, cunulative em ssions are
responsi bl e for the cumul ati ve change in the stock of
concentrations in the atnosphere (i.e., the fraction of a
country’s or an econom c sector’s cumul ati ve em ssi ons
conpared to the world s greenhouse gas em ssions over a
long tine period will be directly proportional to that
fraction of the change in concentrations attributable to
that country or econonic sector); |ikew se, annual

em ssions are a perfectly reasonabl e proxy for annual

i ncrenental changes in atnospheric concentrations.

A The Air Pol | utant(s)

This section discusses the proposed definition of the
air pollutant for the cause or contribute finding as the
coll ective class of six greenhouse gases rather than the
i ndi vi dual greenhouse gases.

1. Proposed Definition of Air Poll utant

When maki ng a cause or contribute finding under
section 202(a), the Admnistrator nust first | ook at the
em ssions fromthe source category and deci de how to defi ne

the air pollutant being evaluated. |In this case, the
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source category emts four gases, which share common

physi cal properties relevant to climte change: all are
long-lived in the atnosphere; all becone globally well

m xed in the atnosphere; all trap outgoing heat that would
ot herwi se escape to space; and all are directly emtted as
greenhouse gases rather than form ng as a greenhouse gas in
t he atnosphere after em ssion of a pre-cursor gas. There
are ot her gases which share these conmon properties which
are not emtted by the section 202(a) source categories.
Nonet hel ess, it is entirely appropriate for the

Adm nistrator to define the air pollutant in a manner that
recogni zes the shared rel evant properties of all of these
si x gases, even though they are not all emtted fromthe
source category before her.

The Adm nistrator is proposing to define a single air
pollutant that is the collective class of the six
greenhouse gases. It is the Adm nistrator’s judgnent that
this collective approach for the contribution test is npst
consistent wwth the treatnent of greenhouse gases by those
studying climate change science and policy, where it has
become conmon practice to eval uate greenhouse gases on a
col l ective CO-equival ent basis. For exanple, under the
UNFCCC, the U.S. and other Parties report their annual

em ssions of the six greenhouse gases in CO,-equival ent



103

units. This facilitates conparisons of the nmultiple
greenhouse gases fromdifferent sources and fromdifferent
countries, and provides a neasure of the collective warm ng
potential of multiple greenhouse gases. There are also
several federal and state climte prograns, such as EPA s
Climate Leaders programand California’s Clinmate Action
Regi stry that encourage firnms to report (and reduce)
em ssions of all six greenhouse gases. Furthernore, the
Adm ni strator recently signed (March 10, 2009) the Proposed
Greenhouse Gas Mandatory Reporting Rule, which proposes the
reporting of greenhouse gas emi ssions on a COx- equival ent
basi s above certain C&-equival ent threshol ds, thereby also
recogni zing the common and col l ective treatnment of the six
gr eenhouse gases.

This proposed definition of air pollutant is not
uni que, as EPA has previously treated a class of substances
with simlar inpacts on the environnment as a single
pollutant (e.g., particulate matter, volatile organic
conpounds). These six greenhouse gases are being
considered collectively in the endangernent determ nation
because they share the sane rel evant properties regarding
their effect on the global climte and the associ ated
changes throughout the climte systemthat can result.

Thus, the Adm nistrator believes it is appropriate to
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consi der the six greenhouse gases as constituents of a
single air pollutant.

The Adm ni strator recognizes that only four of the six
greenhouse gases covered in the definition of air pollution
are emtted by section 202(a) source categories. It is not
unusual for a particular source category to emt only a
subset of a class of substances that constitute a single
air pollutant. For exanple, a source may emt only 20 of
t he possible 200 plus chem cals that neet the definition of
vol atil e organi c conpound (VOC) in the regul ations, but
t hat source is evaluated based on its em ssions of “VOCs,”
and not its em ssions of the 20 chem cal s by nane.

Nonet hel ess, the Adm nistrator recogni zes that each
greenhouse gas coul d be considered a separate air
pollutant. Thus, although proposing to define air
pol lutant as the class of six greenhouse gases, and basing
t he proposed contribution finding on that air pollutant,
the Adm nistrator al so consi dered each greenhouse gas
i ndi vidual ly, as discussed bel ow.

2. How the Definition of Air Pollutant in the
Endangerment Determ nation Affects Section 202(a) Standards

The Adm ni strator believes that she has significant

di screti on when establishing greenhouse gas eni ssion

standards under section 202(a) with respect to whether the
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greenhouse gases are treated as a single collective
pol l utant or each greenhouse gas is defined as a separate
air pollutant. Under section 202(a), the Admnistrator is
required to set “standards applicable to the em ssion of
any air pollutant” that the Adm nistrator determ nes causes
or contributes to air pollution that endangers. |If the
Adm ni strator defines the air pollutant as the collection
of six greenhouse gases, and nmakes the appropriate cause or
contribute and endangernent findings for section 202(a)
sources, then she is called on to set standards applicable
to the emssion of this air pollutant. The term “standards
applicable to the emi ssion of any air pollutant” is not
defined, and the Adm nistrator has the discretion to
interpret it in a reasonable nmanner to effectuate the

pur poses of section 202(a).

If the Adm nistrator defines the air pollutant as the
group of greenhouse gases, she believes she would have the
discretion to set standards that either control the
em ssions of the group as a whole, and/or standards that
control em ssions of individual greenhouse gases, as
constituents of the class. For exanple, it mght be
appropriate to set a standard that neasures and controls
t he aggregate em ssions of the group of greenhouse gases,

wei ghted by CGO equival ent. Depending on the circunstances,
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however, it may be appropriate to set standards for

i ndi vi dual gases, or sone conbination of group and

i ndi vi dual standards. These and other sim |l ar approaches
coul d appropriately be considered setting a standard or
standards applicable to the em ssion of the group of
greenhouse gases that are defined as the air pollutant.

The Adm ni strator would consider a variety of factors in
determ ni ng what approach to take in setting the standard
or standards; for exanple she would consider the
characteristics of the vehicle or engine em ssions, such as
rate and variability, the kind and availability of control
technol ogy, and other matters relevant to setting standards
under section 202(a). Likew se, taking into consideration
t he circunstances involved, the Adm nistrator could
determne that it was appropriate to set separate
standards, a group standard, or sone conbination of those,
in a case where each greenhouse gas was consi dered a

separate air pollutant.?

2 At this tinme, a final positive endangernent finding would not make
the air pollutant found to cause or contribute to air pollution that
endangers a regul ated pollutant under the CAA' s Prevention of
Significant Deterioration (PSD) program See nenorandum entitl ed
“EPA's Interpretation of Regulations that Deternine Pollutants Covered
By Federal Prevention of Significant Deterioration (PSD) Permt
Progranmi (Dec. 18, 2008). EPA is reconsidering this menorandum and
wi Il be seeking public corment on the issues raised init. That
proceedi ng, not this rul emaki ng, would be the appropriate venue for
submtting corments on the issue of whether a final, positive
endangerment findi ng under section 202(a) of the Act should trigger the
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B. Proposed Cause or Contri bute Fi ndi ng

1. Overvi ew of Greenhouse Gas Em ssions

In 2006, U.S. greenhouse gas emn ssions were 7,054
t eragrans®® of CO, equival ent3! (TgCOeq). The doni nant gas
emtted is CQ, nostly fromfossil fuel conbustion. Methane
is the second | argest component of U.S. em ssions, followed
by NO and the fluorinated gases (HFCs, PFCs, and SFe).
Electricity generation is the largest emtting sector
(2,378 TgCOeq or 34 percent of total U S. greenhouse gas
em ssions), followed by transportation (1,970 TgCOeq or 28
percent) and industry (1,372 TgCQeq or 19 percent). Land
use, |and use change and forestry of fset al nbst 13 percent
of total U S. em ssions through net sequestration. Total
U.S. greenhouse gas em ssions have increased by al nost 15
percent between 1990 and 2006. The electricity generation
and transportation sectors have contributed nost to this
I ncrease.

Total gl obal greenhouse gas em ssions in 2005 (the

nost recent year for which data for all countries and al

PSD program and the inplications of the definition of air pollutant in
t hat endangernent finding on the PSD program

30 ne teragram (Tg) = 1 million metric tons. 1 metric ton = 1,000 kg =
1.102 short tons = 2,205 |bs.

31 Long-lived greenhouse gases are conpared and sunmmed together on a CO,
equi val ent basis by nultiplying each gas by its d obal Warn ng

Potential (GAPs), as estimated by IPCC. |In accordance with UNFCCC
reporting procedures, the U S. quantifies greenhouse gas enissions
usi ng the 100-year tine frame values for GAPs established in the | PCC
Second Assessnment Report.
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gr eenhouse gases are avail able) were 38,726 TgCOeq. This
represents an increase in global greenhouse gas em ssions
of about 26 percent since 1990 (excluding | and use, |and
use change and forestry). In 2005, total U. S. greenhouse
gas em ssions were responsi ble for 18 percent of gl oba
em ssions, ranking only behind China, which was responsible
for 19 percent of gl obal greenhouse gas em ssions.
1. Overvi ew of Section 202(a) Source Categories and Cause
or Contribute Analysis

The rel evant nobil e sources under section 202 (a)(1)
of the Clean Air Act are “any class or classes of new notor
vehi cl es or new notor vehicle engines, . . . .7 CAA
8§202(a) (1) (enphasis added). The notor vehicles and notor
vehi cl e engines (hereinafter “Section 202(a) source

categories”) addressed are:
e Passenger cars
e Light-duty trucks
e Mdtorcycles
e Buses
e Medi unf heavy-duty trucks
As noted earlier, in the past the requisite

contribution findings have been proposed concurrently with

proposi ng em ssion standards for the rel evant nobile source
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category. Thus, the prior contribution findings often
focused on a subset of the section 202(a) (or other
section) source categories. Today' s proposed cause or
contribute finding, however, is for all of the section
202(a) source categories and the Admnistrator is
considering em ssions fromall of these source categories
in the proposed determ nation.

Sources covered by section 202(a) of the Act emt four
of the six greenhouse gases that in conbination conprise
the air pollutant being considered in the cause or
contri bute anal ysis: carbon di oxide, methane, nitrous
oxi de, and hydrof | uorocarbons. %2 To support the
Adm ni strator’s assessnent, EPA has anal yzed historica
data of these greenhouse gases for notor vehicles and notor
vehicle engines in the U S. from1990 to 2006. The source
of the U S. greenhouse gas em ssions data is the Inventory
of U S. G eenhouse Gas Em ssions and Sinks: 1990- 2006,
published in 2008 (hereinafter “U S. Inventory”). The
source of gl obal greenhouse gas emi ssions data, against

whi ch a nunber of conparisons are made, is the dimate

32 Emi ssi ons of hydrofl uorocarbons result fromthe use of HFCs in cooling
systens designed for passenger confort, as well as auxiliary systens
for refrigeration.
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Anal ysis Indicators Tool of the Wrld Resources Institute
(2007) . 33

There are a nunber of possible ways of assessing
“cause or contribute” and no single approach is required or
has been used exclusively in previous determ nations under
the Act. Because the air pollution against which the
contribution is being evaluated is the m x of six
greenhouse gas concentrations, the |ogical starting point
for any contribution analysis is a conparison of the
em ssions of the air pollutant fromthe section 202(a)
category to the total, global em ssions of the six
greenhouse gases. The Adm nistrator recognizes that there
are other valid conparisons that can and shoul d be
considered in evaluating whether em ssions of the air
pol | utant cause or contribute to the conbined concentration
of the six greenhouse gases. To informthe Adm nistrator’s
assessnment, the follow ng types of conparisons for both the
coll ective and individual em ssions of greenhouse gases

fromsection 202(a) source categories are provided:
e As a share of total current global aggregate em ssions

of the six greenhouse gases included in the proposed

definition of air pollution;

33 WRI (2007) Cimte Analysis Indicators Tool (CAIT). Available at
http://cait.wi.org. Accessed February 20, 2009
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e As a share of total current U S. aggregate em ssions
of the six greenhouse gases; and
e As a share of the total current global transportation
em ssions of the six greenhouse gases.
I n addition, when revi ewi ng each greenhouse gas as an
i ndi vidual pollutant, the Adm nistrator al so considered the
fol |l ow ng conpari sons:
e As a share of current gl obal em ssions of that

i ndi vi dual greenhouse gas;

e As a share of total section 202(a) source category
em ssions of the six greenhouse gases; and
e As a share of current U S. em ssions of that

i ndi vi dual greenhouse gas, including conparisons to

t he magni tude of em ssions of that greenhouse gas from

ot her non-transport related source categories.

Note that for gl obal conparisons, all em ssions are
fromthe year 2005, the nost recent year for which data for
al | greenhouse gas em ssions and all countries are
avai |l abl e. For conparisons within the U S., all em ssions
are for the year 2006, the nost recent year for which U'S
data are currently available. Al values for em ssion
nunbers represent total annual em ssions. Al annual

em ssions data are being considered on a CO equival ent
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basis, which is a comonly accepted netric for conparing

di fferent greenhouse gases, both in the U S. annua
greenhouse gas I nventory and with international greenhouse
gas inventories fromother Parties to the UNFCCC. 3%* Future
projected em ssions are not used in this cause or
contribute anal ysis, because they are uncertain and current
em ssions data are a valid proxy for near-term emnm ssions.
Thi s approach is consistent with how contribution has been
assessed in previous actions under the Cean Air Act.

Some comments on the ANPR argued that when eval uating
the contribution fromnew notor vehicles and engines, the
Adm ni strator needs to project what en ssions would be
after inplenentation of the fuel efficiency standards in
t he Energy | ndependence and Security Act of 2007 (EISA).

O her coments noted that the Adm nistrator should
recogni ze that in the future the denom nator of gl oba
aggregat e em ssions of greenhouse gases will increase as

t he nunmerator of new notor vehicle and engi ne em ssions
decreases. As noted above, the Adm nistrator believes that

the traditional practice of considering the recent notor

¥ Eni ssions of different gr eenhouse gases are conpared using gl oba
warm ng potentials (GAPs). The GAP of a greenhouse gas is defined as
the ratio of the tine-integrated radiative forcing fromthe

i nstant aneous rel ease of 1 kilogram (kg) of a trace substance relative
to that of 1 kg of a reference gas (I PCC 2001). The reference gas used
is CO2, and therefore GAP-wei ghted em ssions are neasured in teragrans
of CO2 equivalent (Tg CO2 eq.).
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vehicle em ssions inventory as a surrogate for estimtes
for new notor vehicles and engines is appropriate. In
general, the focus of the contribution test should be on
current and near-termem ssions. The current and near term
em ssions fromthe section 202(a) sources can be expected
to i npact atnospheric concentrations for nany decades to
cone, given the |ong atnospheric life of the greenhouse
gases. The Administrator is aware of the requirenents of
El SA, and she has concl uded that the expected reductions in
em ssions fromsection 202(a) source categories would not
affect her determ nation regarding cause or contri bution.
In addition to | ooking at absol ute em ssions conpari sons,
the Administrator also considered other relevant factors,
as descri bed bel ow.
3. Proposed Finding That Em ssions of the Collective
G oup of Six G eenhouse Gases Contributes to Air Pollution
Whi ch May Reasonably Be Anticipated to Endanger Public
Heal th and Wl fare
a. Total G eenhouse Gas Emi ssions From Section 202(a)
Source Categories

As di scussed above, the Adm nistrator is proposing to
define air pollutant for purposes of the contribution
finding as the collective group of six greenhouse gases.

Section 202(a) source categories emt four of the
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greenhouse gases (CO;, CHs, N2O and HFCs), therefore the
em ssions of the single air pollutant are the collective
em ssions of these four greenhouse gases. This section
sunmari zes information on total section 202(a) source
category em ssions of greenhouse gases within that
definition.3®

I n 2006, section 202(a) source categories collectively
were the second | argest greenhouse gas-em tting sector
within the U S. (behind the electricity generating sector),
emtting 1,665 TgCO,eq and representing 24 percent of total
U. S. greenhouse gas em ssions (Table 1). Between 1990 and
2006, total greenhouse gas em ssions from passenger cars
decreased 0.9 percent, while em ssions fromlight-duty
trucks increased 57 percent, largely due to the increased
use of sport-utility vehicles and other |ight-duty trucks.

A obally in 2005, section 202(a) source category
greenhouse gas em ssions represented 28 percent of gl obal
transport greenhouse gas em ssions and 4.3 percent of total
gl obal greenhouse gas em ssions (Table 2). The gl obal
transport sector was 14 percent of all gl obal greenhouse
gas em ssions in 2005. If U S section 202(a) source

cat egory greenhouse gas em ssions were ranked agai nst total

3 Detail ed conbi ned greenhouse gas enissions data for Section 202(a)
source categories are presented in Appendix B of the Technical Support
Docunent .
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gr eenhouse gas em ssions for entire countries, U S. section
202(a) em ssions would rank behind only China, the U S. as
a whol e, Russia and India, and would rank ahead of Japan,
Brazil, Germany and every other country in the world.

Table 1. — Sectoral conparison to total U S

greenhouse gas (GHG em ssions (Tg COQe)

U.S. Emi ssions 1990 1995 2000 2001 2002 2003 2004 2005 2006
Section 202(a) GHG
eni ssi ons 1231.9 1364.4 1568. 1 1576. 8 1617.9 1629. 7 1667.4 1670.0 1665.4

Share of U S. (% 20.0% 21.0% 22.3% 22.8% 23.2% 23.3% 23.6% 23.4% 23.6%

El ectricity Sector
eni ssi ons 1859.1 1989.7 2328.9 2290.9 2300. 4 2329.4 2363.4 2430.0 2377.8

Share of U.S. (% 30. 2% 30. 6% 33.1% 33.1% 33. 0% 33. 3% 33.4% 34.1% 33. 7%

I ndustrial Sector
em ssi ons 1460.3 1478.0 1432.9 1384. 3 1384.9 1375.5 1388.9 1354.3 1371.5

Share of U S. (% 23.8% 22.8% 20.4% 20.0% 19. 8% 19.7% 19.6% 19. 0% 19. 4%

Total US GHG enissions 6148.3 6494.0 7032.6 6921.3 6981.2 6998.2 7078.0 7129.9 7054.2

Table 2 — Conparison to gl obal greenhouse gas (GHG

em ssions (Tg COe)

2005 Sec 202(a) Share
Al US GHG em ssi ons 7,130 23. 4%
d obal transport GHG em ssions 5,909 28. 3%
Al'l gl obal GHG enmi ssions 38, 726 4. 3%

b. Proposed Contribution Finding for the Single Air
Pol | utant Conprised of the Collective Goup of Six
G eenhouse Gases
Based on the data summari zed above, the Adm nistrator
proposes to find that the em ssions of the defined air

pol l utant from new notor vehicles and engines contribute to
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the air pollution previously discussed. As noted above,
the Admi nistrator recognizes that only four of the six

gr eenhouse gases covered in the definition of air pollution
are emtted by section 202(a) source categories, and has
made her determ nation based on the conbined contribution
of these four greenhouse gases. It is not unusual for as a
particul ar source category to emt only a subset of a class
of substances that constitute a single air pollutant (for
exanpl e, volatile organic conpounds).

It is the Administrator’s judgnent that the collective
gr eenhouse gas em ssions from section 202(a) source
categories are significant, whether the conparison is
gl obal (over 4 percent of total greenhouse gas eni ssions)
or donestic (24 percent of total greenhouse gas em ssions).
The Adm ni strator believes that consideration of the gl obal
context is inportant for the cause or contribute test but
that the analysis should not solely consider the gl obal
context. G eenhouse gas em ssions fromsection 202(a)
source categories, or fromany other U 'S. source, wll
becone globally m xed in the atnosphere, and thus will have
an effect not only on the U S. regional climte but on the
gl obal climte as a whole, and indeed for years and decades
to come. The Admi nistrator believes that these unique,

gl obal aspects of the climte change problemtend to
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support a finding that |lower |evels of em ssions should be
considered to contribute to the air pollution than m ght
ot herwi se be consi dered appropriate when consi dering
contribution to a local or regional air pollution problem
| mportantly, because no single greenhouse gas source
category dom nates on the gl obal scale, many (if not all)
i ndi vi dual greenhouse gas source categories could appear
too small to matter, when, in fact, they could be very
significant contributors in ternms of both absolute
em ssions or in conparison to other simlar source
categories wwthin the U.S. If the US. and the rest of the
world are to conbat the risks associated with gl obal
climate change, contributors nust do their part even if
their contributions to the gl obal problem neasured in
terms of percentage, are smaller than typically encountered
when tackling solely regional or |ocal environnental
issues. Total U.S. greenhouse gas em ssions nmake up about
18 percent of the world s greenhouse gas em ssions, and
i ndi vidual sources within the U S. wll be subsets of that
18 percent. The Admnistrator is placing significant
wei ght on the fact that section 202(a) source categories
contribute to 24 percent of total U. S. greenhouse gas

em ssions for the proposed contribution finding.
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4. Addi ti onal Consideration of Wether Each G eenhouse
Gas as a Separate Air Pollutant Contributes to Air
Pol | uti on Whi ch May Reasonably Be Antici pated to Endanger
Public Health and Wl fare

As noted above, the Adm nistrator al so considered
whet her em ssions of individual greenhouse gas from section
202(a) source categories, separately, would contribute to
the air pollution defined above. This section discussed
the contribution of each of the four individual greenhouse
gases enmtted by Section 202(a) source categories.

a. Car bon Di oxi de Em ssions From Section 202(a) Source
Cat egori es

Carbon dioxide is emtted from notor vehicles and
not or vehicle engines during the fossil fuel conbustion
process. During conbustion, the carbon stored in the fuels
is oxidized and emtted as CQ and snaller anobunts of other
car bon conpounds.

In 1990, Section 202(a) source categories emtted 23
percent of total U S. CG em ssions, behind only the
electricity generation sector (36 percent). In 2006,
Section 202(a) source categories renmained the second
| argest sector, growing to 26 percent of total U S CO

eni ssi ons.
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Carbon dioxide is the dom nant greenhouse gas emtted
from Section 202(a) source categories (94 percent of total
U.S. Section 202(a) source category greenhouse gas
em ssions in 2006). Carbon dioxide em ssions fromthese
source categories grew by 32 percent between 1990 and 2006,
| argely due to increased carbon dioxide em ssions from
light-duty trucks (61 percent since 1990) and nedi unf heavy-
duty trucks (76 percent).

I n 2005, carbon dioxide fromsection 202(a) source
categories in the U S. were responsible for 4 percent of
gl obal aggregate greenhouse gas em ssions (a simlar
percentage conpared to the U S. share of gl obal greenhouse
gas em ssions when considering all greenhouse gas em ssions
fromU S. section 202(a) sources). Section 202(a) source
category carbon di oxide em ssions are a significantly
| arger share of global transportation greenhouse gas
em ssions (27 percent) than the correspondi ng share of al
US CO emssions to the global total (18 percent),
reflecting the conparatively larger size of the transport
sector in the U S. conpared to the gl obal average.

If the Admi nistrator were to eval uate carbon di oxide
as a separate air pollutant, she would consider the
em ssions fromsection 202(a) source categories to

contribute to the air pollution, placing primry weight on
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the fact that carbon dioxide is so dom nant anong al
section 202(a) greenhouse gas em ssions (94 percent) and
contributes to a significant share of all U S. carbon
di oxi de em ssions (26 percent) and gl obal greenhouse gas
em ssions (4 percent).
b. Met hane Em ssions From Section 202(a) Source
Cat egori es

Met hane em ssions from notor vehicles are a function
of the nmethane content of the notor fuel, the anount of
hydr ocar bons passi ng unconbusted t hrough the engi ne, and
any post-conbustion control of hydrocarbon em ssions (such
as catalytic converters).

I n 2006, nethane em ssions from section 202(a) source
categories were 0.11 percent of total greenhouse gas
em ssions fromU. S. notor vehicles and notor vehicle
engi nes. Methane em ssions fromthese source categories
decreased by 58 percent between 1990 and 2006, |argely due
to decreased nethane em ssions from passenger cars (62
percent) and light-duty trucks (51 percent). In 2006,
met hane em ssions fromthese source categories equal ed 0.32
percent of total U S. nethane em ssions and 0.03 percent of
total U. S. greenhouse gas em ssions.

Met hane em ssions from Section 202(a) source

categories were |l ess than 0.01 percent of total gl obal
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greenhouse gas em ssions in 2005. When conpared to the
smal | er subsets of gl obal transportation em ssions, and

gl obal net hane em ssions, section 202(a) source category
nmet hane em ssions were about 0.03 percent in both cases in
2005.

I f the Administrator were to eval uate nethane as a
separate air pollutant, she would consider the em ssions
fromsection 202(a) source categories to contribute to the
air pollution. The Adm nistrator would place primary
wei ght on the sanme reason that the Admi nistrator pronotes
t he reduction of nethane and other non-CO, greenhouse gas
em ssions fromsources with relatively |ow but potent
em ssions, as manifested in its donestic nethane partnership
progranms and the international Methane to Markets
Part nershi p, which was | aunched in 2004. Specifically,
these em ssions are at a level that contributes to the
climate change probl em and there are val uabl e reductions
avai l able fromthese | evels. As noted above, consideration
of the global nature of greenhouse gas em ssions and
climate change neans that a percentage contribution of
specific gases and sectors woul d be expected to be much
smal l er than for previous rul emaki ngs when the nature of

the air pollution was national, regional or |ocal.
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C. Ni trous Oxi de Em ssions From Section 202(a) Source
Cat egori es

Nitrous oxide is a product of the reaction that occurs
bet ween nitrogen and oxygen during fuel conbustion. N trous
oxi de (and nitrogen oxide (N&)) em ssions from notor
vehi cl es and notor vehicle engines are closely related to
fuel characteristics, air-fuel mxes, conbustion
tenperatures, and the use of pollution control equipnent.
For exanple, sone types of catalytic converters installed
to reduce notor vehicle NO, CO and hydrocarbon em ssions
can pronote the formation of nitrous oxide.

In 2006, nitrous oxi de enissions fromsection 202(a)
source categories accounted for 1.8 percent of total
greenhouse gas enissions fromU. S. notor vehicles and notor
vehicl e engines. Nitrous oxide em ssions fromthese source
categori es decreased by 27 percent between 1990 and 2006,
| argely due to decreased em ssions from passenger cars (39
percent) and light-duty trucks (10 percent). In 2006,
nitrous oxide em ssions fromthese source categories
equal ed 8.0 percent of total U S. nitrous oxide em ssions.
In fact, Section 202(a) source categories are the second
| argest U. S source of NO, behind only agricultural soi
managenment (which represented 72 percent of total nitrous

oxi de em ssions in 2006).
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I n 2005, nitrous oxide emssions fromU. S. section
202(a) source categories were 0.08 percent of total gl oba
gr eenhouse gas em ssions. Also in 2005 U S section
202(a) sources accounted for 1.0 percent of global NO
em ssions and 0.6 percent of global transportation
gr eenhouse gas eni ssi ons.

If the Adm nistrator were to eval uate nitrous oxide as
a separate air pollutant, she would consider the em ssions
fromsection 202(a) source categories to contribute to the
air pollution, placing primary weight on the fact that
ni trous oxi de em ssions fromsection these source
categories are significant in ternms of their contribution
to U S. (and global) em ssions of that particul ar gas.

Al t hough Section 202 em ssions of nitrous oxi de appear

small on a gl obal basis, they were 8.0 percent of total

U S. NO em ssions in 2006, second only to agricultural soi
managenent (which represented 72 percent of total nitrous
oxide em ssions in 2006). |In addition, as nentioned in the
previ ous di scussion of nethane, given the vast nunber of
sources and sectors that emt greenhouse gases around the
wor |l d, even sources which represent a small percentage of
U.S. or global em ssions can be considered to contribute to
the | arger probl em

d. HFC Em ssions From Section 202(a) Source Categories
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Hydr of | uor ocarbons (a term whi ch enconpasses a group
of eleven rel ated conpounds) are progressively replacing
CFCs and HCFCs in section 202(a) cooling and refrigeration
systens as they are bei ng phased out under the Montreal
Protocol and Title VI of the Clean Air Act. For exanple,
HFG 134a has becone a replacenent for CFC-12 in nobile air
condi tioning systens. A nunber of HFC bl ends, containing
mul ti pl e conpounds, have al so been introduced. The
em ssions pat hway can be conpl ex, with hydrofl uorocarbons
being emtted to the atnosphere during charging of cooling
and refrigeration systenms, during operation, and during
decomm ssi oni ng and di sposal .

Section 202(a) source categories of hydrofl uorocarbons
accounted for 4.2 percent of total greenhouse gas em ssions
fromU. S. notor vehicles and notor vehicle engines in 2006.
Hydr of | uorocar bons were not used in notor vehicles in 1990,
but by 2006 em ssions had increased to 70 Tg COe (this
represents an increase of 270 percent between 1995 and
2006). I n 2006, hydrofl uorocarbon em ssions fromthese
source categories equal ed 56 percent of total U S.
hydr of | uor ocar bon em ssions, naking it the single |argest
source category of U.S. hydrofl uorocarbon em ssions.

I n 2005, hydrofl uorocarbons from section 202(a) source

categories were 0.18 percent of total gl obal greenhouse gas
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em ssions. Wen conpared to the smaller subset of gl oba
transportation em ssions, section 202(a) source category
hydr of | uor ocarbon em ssions were 1.3 percent in 2005.
However, U.S. section 202(a) HFC sources equal ed 18 percent
of gl obal hydrofl| uorocarbon em ssions, nmaking it the
| ar gest source of gl obal hydrofl uorocarbon eni ssions.

If the Adm nistrator were to eval uate
hydr of | uorocarbons as a separate air pollutant, she would
consider the em ssions fromsection 202(a) source
categories to contribute to the air pollution, placing
primary wei ght on the fact that hydrofl uorocarbon em ssions
fromthese source categories are the largest U S. and
gl obal source of that particular gas, and em ssions have
grown 270 percent since 1995. |If the decision were nmade
t hat these em ssions do not contribute because
hydr of | uor ocar bon em ssi ons under section 202(a) nake up
just 0.18 percent of global greenhouse gas em ssions it
woul d be inconsistent with the U S. practice of encouraging
hydr of | uor ocarbon em ssion reductions. Indeed, if the
Adm ni strator determ ned that hydrofl| uorocarbon em ssions
fromsection 202(a) source categories did not contribute,
it would be unlikely that she would find contribution for
hydr of | uor ocar bons from any ot her source of these (and

ot her fluorinated) greenhouse gases. For these reasons,
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the Adm nistrator believes the gl obal context remains

i mportant to consider, but that nore wei ght should placed
on a contribution analysis done within the donestic

cont ext .

V. Statutory and Executive Order Reviews

A Executive Order 12866: Reqgul atory Pl anni ng and Revi ew

Under Executive Order (EO 12866 (58 FR 51735, Cctober
4, 1993), this action is a “significant regulatory action”
because it raises novel policy issues. Accordingly, EPA
submitted this action to the Ofice of Managenent and
Budget (OWVB) for review under EO 12866 and any changes nade
in response to OMB recomrendati ons have been docunented in
t he docket for this action.

B. Paper wor k Reduction Act

This action does not inpose an information collection

burden under the provisions of the Paperwork Reduction Act,

44 U.S.C. 3501 et seq. Burden is defined at 5 CFR
1320. 3(b). The final endangernent finding would not i npose
an information collection request on any person.

C. Regul atory Flexibility Act

The Regul atory Flexibility Act (RFA) generally
requi res an agency to prepare a regulatory flexibility
anal ysis of any rule subject to notice and comrent

rul emeki ng requirenents under the Adm nistrative Procedure
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Act or any other statute unless the agency certifies that
the rule will not have a significant econom c inpact on a
substantial nunber of small entities. Small entities

i nclude small busi nesses, snmall organizations, and small
governmental jurisdictions.

For purposes of assessing the inpacts of this action
on small entities, small entity is defined as: (1) a snal
busi ness as defined by the Small Business Admi nistration’s
(SBA) regulations at 13 CFR 121.201; (2) a snal
governmental jurisdiction that is a governnment of a city,
county, town, school district or special district with a
popul ati on of |ess than 50,000; and (3) a small
organi zation that is any not-for-profit enterprise which is
i ndependently owned and operated and is not domnant in its
field.

Because this proposed action will not inpose any
requirenents, the Admnistrator certifies that this
proposed action will not have a significant econom c inpact
on a substantial nunber of small entities. This proposed
action wll not inpose any requirenents on snmall entities.
The endangernent and contribution findings do not in-and-
of -t hensel ves i npose any new requi renents but rather set
forth the Adm nistrator’s determ nati on on whet her

gr eenhouse gases in the atnosphere may reasonably be
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anticipated to endanger public health or welfare, and
whether em ssions of greenhouse gases from new notor
vehi cl es and engines contribute to this air pollution.
Accordingly, the proposed action affords no opportunity for
EPA to fashion for small entities |ess burdensone
conpliance or reporting requirenments or tinetables or
exenptions fromall or part of the proposal.

D. Unf unded Mandat es Ref orm Act

This action contains no Federal mandates under the
provisions of Title Il of the Unfunded Mandat es Reform Act
of 1995 (UVRA), 2 U. S.C. 1531-1538 for State, local, or
tribal governments or the private sector. The action
i nposes no enforceable duty on any State, |ocal or tribal
governments or the private sector. Therefore, this action
is not subject to the requirenents of sections 202 or 205
of the UVRA

This action is also not subject to the requirenents of
section 203 of UMRA because it contains no regul atory
requi renents that mght significantly or uniquely affect
smal | gover nnents.

E. Executi ve Order 13132: Federalism

Executive Order 13132, entitled “Federalisnt (64 FR
43255, August 10, 1999), requires EPA to devel op an

account abl e process to ensure “neaningful and tinely input
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by State and | ocal officials in the devel opnent of

regul atory policies that have federalisminplications.”

“Policies that have federalisminplications” is defined in

the Executive Order to include regulations that have

“substantial direct effects on the States, on the

rel ati onshi p between the national governnent and the

States, or on the distribution of power and

responsi bilities anong the various |evels of governnent.”
Thi s proposed endangernent determ nation does not have

federalisminplications. It will not have substanti al

direct effects on the States, on the relationship between

t he national governnent and the States, or on the

di stribution of power and responsibilities anong the

various | evels of governnent, as specified in Executive

Order 13132. Thus, Executive Order 13132 does not apply to

this rule.

F. Executive Order 13175: Consultati on and Coordi nati on

Wth Indian Tri bal Governnents

This action does not have tribal inplications, as
specified in Executive Order 13175 (65 FR 67249, Novenber
9, 2000). Thus, Executive Order 13175 does not apply to
this action.

G Executi ve Order 13045: Protection of Children From

Envi ronnental Health Risks and Safety Ri sks
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EPA interprets EO 13045 (62 FR 19885, April 23, 1997)
as applying only to those regulatory actions that concern
health or safety risks, such that the analysis required
under section 5-501 of the EO has the potential to
i nfluence the regulation. This action is not subject to EO
13045 because it does not establish an environnental
standard intended to mtigate health or safety risks.

Al t hough the Admi nistrator considered health and safety
risks as part of this proposed endangernent finding, the
proposed finding itself does not inpose a standard intended
to mtigate those risks.

H. Executive Order 13211: Actions Concerni ng Reqgul ati ons

That Significantly Affect Energy Supply, Distribution, or

Use

This action is not a “significant energy action” as
defined in Executive Order 13211 (66 FR 28355 (May 22,
2001)), because it is not likely to have a significant
adverse effect on the supply, distribution, or use of
energy. This action does not inpose requirenments on these
activities.

| . Nati onal Technol ogy Transfer and Advancenent Act

Section 12(d) of the National Technol ogy Transfer and
Advancenent Act of 1995 (“NTTAA’), Public Law No. 104-113,

12(d) (15 U.S.C. 272 note) directs EPA to use voluntary
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consensus standards in its regulatory activities unless to
do so would be inconsistent with applicable [ aw or
ot herwi se inpractical. Voluntary consensus standards are
techni cal standards (e.g., materials specifications, test
met hods, sanpling procedures, and business practices) that
are devel oped or adopted by voluntary consensus standards
bodi es. NITAA directs EPA to provide Congress, through
OVB, expl anati ons when the Agency decides not to use
avai |l abl e and applicable voluntary consensus standards.
Thi s proposed rul emaki ng does not involve techni cal
standards. Therefore, EPA is not considering the use of any
vol untary consensus st andar ds.

J. Executive Order 12898: Federal Actions to Address

Environnental Justice in Mnority Popul ations and Low

| ncone Popul ati ons

Executive Order (EO 12898 (59 FR 7629 (Feb. 16,
1994)) establishes federal executive policy on
environnental justice. Its main provision directs federal
agencies, to the greatest extent practicable and permtted
by law, to make environnental justice part of their m ssion
by identifying and addressi ng, as appropriate,
di sproportionately high and adverse human health or

environnmental effects of their prograns, policies, and
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activities on mnority popul ations and | owi ncone
popul ations in the United States.

EPA has determ ned that this proposed endanger nment
determ nation will not have disproportionately high and
adverse human health or environnmental effects on mnority
or |l owincone popul ati ons. Nonet hel ess, when devel opi ng
t he proposed endangernent determ nation, the Adm nistrator
considered the inpacts of climate change on mnority or

| ow i ncone popul ati ons.
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