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DefiningBackground Ozone

Three terfoosr adrief fuesreednt t ypes of background ozone, a
for regulatory purposes.

1. Nat ursadk gr@wmde conddhwénhdibaspresent without any
contribution fromNanywhbkrbaohgt hengl owbdllideu dess ¢ on
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background ozone frbmvewilhedmnmavseirn@nhde npeatshta nsee ver a
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Challenges in Estimating Background Ozone
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T WeattdatMe.t eor ol og,wdald &apteae diCi wa.nd direction, tem
humidity, etc.) are mnot currendgdequzetapsriieyseedhtat a
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Introduction

Exposore(nefot en r &fmed g erde gtaor dalse s s of where that o:
been fonkegat i vef thaiamacnl uhdeianlgt hr e s pi ratory ail ment
dea€Chi l,drtehne el derly, anidl peesoas ai¢ hparetsipduldo:
adverse health i mp.aEdtAs tfimhm tceoxopooaweerxepeosspuarnes i b1l e
fomore 1 PP emat ura dbet Dant @0 03t be2ele0B @ e algbe
ambient ozoommdOzxome emas adliso been linked to plant
yiéld.

Concentrations olfevebneontgithael lgy denecttseiadseirnegd ya 1
recognd zgldolmasal Oxdimd liesngeot e mi t tiend tdhier eacttmoys pbhuetr e
from chemical 71 eact io nwi tohf wvnoiltartoigleen oorxgiadneipce (cNOnp
ohydrocarbon) in tMQamd e¥@Gsc ea Ypef ekerilenwbinosgghist 0. n s

and their redtadthfeve modfn wdomendo®non a ,number of fa
including weatheentoatdi 6 nsenslfhaca tlhiefoentpionel wtfa notzso n
atmosphere ranges from-—-‘tumuressr ttch eweseafkpdr,t promwdiidii mg
pollution e mbhntaefdteict ozl tl obcand wel fare of popul
(skieg@r.e

While localf embpansiaprstchdcamidas®t ©o f ionzomaeny areas,

state and local eazoneg upadriitfywtongg esmwcuirecse sf aocut si de o

jurisdi ct(ibfeancaklg rcoodimls colwiolnle be described and disct
potentianhgd omgamaeslplowts pfeaentdo wa wi hal c.otmigner nti ¢ 1 € s
camlb® an opportunity for cooperation among |l oca

Th€l ean ACAAAct hlt. sEnveonment al Pr EtPeAde sitomb lAigemcy (
NationalAi AmbQiueanlti t y S ttaon dparrodse c(tNAHAQY)i ¢ health (p
and welfare (s.dbendamwy ftilree caltatr alihmmme mta neged omai

[primaryaseandguds]te to ™ Whoilect hehsettputdd ridisthiata 1
adverse impacts, EPA acknowledges that these st a
thesepdewven s.°Tzheer ONArAIQsSk s et |1 i mi tisn faombot®lma i cmdmc e n
commm i tpeorlilaut ant s : dleesa,ddsivnlxftudre geaaphaxnonni moheke de

1 The Environmental Protection AgendyRA) evaluated the extensive body of published literature and published its
findings inanintegrated SciencAssessmen(ISA). See EPA, Office of Research and Developmeregrated

Science Assessment for Ozone and Related Photochemical Qxe@d@tspp. 249, https://www.epa.govsa/
integratedscienceassessmensaozoneandrelatedphotochemicabxidants The reportoncluded“The current body
of evidence indicates that there is likely to bmaasalelationship between shettrm exposure to £and total

mortality [and] respiratory effects.

2 EPA, Health Risk and Exposure Assessment for Qzangust 2014, Section 8.1 Bitps://www.epa.gowaags/
ozoneo3-standardsisk-andexposureassessmemeview-completed2015

3J).Reillyetal,“ Gl obal Economic Effects of Changes in Crops, Pastur
Carbon Doxide, and Ozong Energy Policyvol. 35, no. 11(2007) pp.5370-5383.

4 According to Section 109(b)(1) of tt@AA, theNAAQS “shall be ambient air quality standards the attainment and

maintenance of which in the judgment of the Administrator, basedamncsiteria and allowing an adequate margin of

safety, are requisite to protect the public health. Such primary standards may be revised in the same manner as

promul gated. ”

5 EPA, Integrated Science Assessment for Ozone and Related Photochemical Oxidantd x x vi : “The CAA does
require the Administrator to establish a primary NAAQS ata-zefos k 1 evel or at background ¢ onc
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mat,had FEbaece is no evidence of a safe level of
adverse heal tohfheevfefrgctumceadwn nty between exposur
increases atcomecrenmthrhwt omepwe20s pppbBbillion (

Air quality motnhlkh ot & dmgeSasahrees omsncesntxr atridres iaf t
pollpnptandsthese measurements are tube ANAAQSI.etlfr mi
a monimeasures concentrations above tmhe standarc
averagismpgctiifme d Ptnh et haer eNaAAaQSound that monitor ma
“nonat t’adiensmegmtat pohl ioant haOnactet adiensmegnnta, t etdh en osnt a t
containing that area must propose a .Phameto brir
State Implementation Plads (SIPs) require appr o\

State air quality regulateoambidetedompanSdh Ptshhe¢yopr a ¢ t
hayaearisadnlkyiowner the sources of emissions within
flowimgniatntaee gmoens, genethalclkyg rroeufngmapgodbldeuct iaosn
making it mowmeaedwafsfti btal Unhiboend St €COhmgmest.
recognized this chall e@iAhsg avdtdhigrogotd armada gthddrt he or
proviwhiomh addres

sed intcecawstead ecaitr amaslplouwtti conf thhiam
nonatt.aihare ndet ail ed
gh

omafor ma,p5ic@hS nbameprotr tR45299,
The Cl edn Goiod Alei bor Provision: Over wiyew of |

Kate C. Shouse

ThEeAAl moand&ZPAst ot NAAQRSWery fainvd ryeevairsse t hem as
appr o fEH A tceompl et endt irtesv ineow to fr citchee 2 @ kD newlh d¢ m nidta r «
l owetrheed sfaondat?d pp'EPAepdOtppdbthat it has begun
NAAQSevanmnw that it iittye 2'8T¢hlt op rcoocnepdiueréew i fnogr a n d
setting the NAAQSomsxipderciwhHat dsoewr meoss contribute
background sources

2018, EPA tasmtnrocuanmleidn ep ltalnee cNAAQ S nrde wibetva imr Cl e a
entific Adawdwiodeg MCognmiditmeg background polluti

In
Sci
effects from NAAQSYBEKPAPA d ldm ¢ dmesnt or raatdedguiaer si .b e d

6 Criteria pollutantsare those that EPA has determirfethy reasonably be anticipated to endanger publicthealt
welfaré” and whose presence‘fambient air results from numerous or diverse mobile or stationary sGUTZeA.
§108(a)(1), codified at 42 U.S.C. §7408(a)(1). EPA determined that the following pollutants meet the Section 108
criteria: (1) carbomonoxide, (2) lead, (3) nitrogen dioxide, @tpundlevel ozone, (5) particulate matter, and (6)
sulfur dioxide.

7 National Research Councifstimating Mortality Risk Reduction and Economic Benefits from Controlling Ozone Air

Pollution (Washington, DC: ldtional Academies Pres2008),https://doi.orgl0.1722612198

8 Pollutant measurement averaging time for attainment determination depends on NAAQS, which depends on the

pollutant being measured and theltle response of interest (i.e., human acute health, humattdongmpacts,

ecological impacts). See “Pollution Exposure Averaging Met
averaging time. A single detection of an ambient air conagoitr exceeding a NAAQS number does not indicate a
“nentainment situation.

9 For more information about the NAAQB8onattainment requirementndSIPs see the corresponding sections of

CRS Report RL3085% lean Air Act: A Summary of the Act and Its Major Requiremégtdames E. McCarthy

10 CAA §109(d); 42 U.S.C. §7409d

L1 EPA, “National Ambient Air Quality Standards for Ozone: Final Rugtober 1, 2015ttp://www3.epa.gov/
ozonepollutiondctions.html The rule appeared in tik@deral Registeon October 26, 2015, at §ederal Register
65292

12 Respondent EPA Final Status Report at 4, Murray Energy Corp. v. EPA, Nel386 (D.C. Cir. Aug. 1, 2018).
13 E. Scott Pruitt, EPA AdministratorBackto-Basics Process for Reviewing National Ambient Air Quality

2
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ncernkgtbduandbhevel schdl poh gatti osmaaatlichregl sNAAQS
mor amatuend | d c d roma ne rfeogulaadtvarcse on how to treat
ontatisegatkaetnvironmental agenci‘ebsbhwutesought
ed for a ivnafloirdmbstd vorbcaec kagfr o u n’dA dcdointci EoRnfarlaltyi,o n s .

at ¢dsk foraddittoi adreavlelfolpexibilities for states
an®ard.

ZWOEOB
c == 0o N O
o

ch of the focus of ohziosnteobrtd mwamnl shpgyowri th da md me st ti rco 1
urMeemsb.ers of Congresgs mayblkaveramndetret anding
om natural andpamttieawmlasn ¢i lonecad® [sTHRexzcoense st andard
ntribus$oovneafckegemoundecopmee i mpp awiatsht a s
nattainment areas devetlhep eSIchPsn ttrhabtuta totnessmpatn dt ¢
addrBoe saGtohiegnt 8 s e ndetr h @ sse,drictshgirdte f bpek gr ound

ST o A
S ENOOO" O

gndocusingioancnatnti daimddddoardkessl mhtant aibso ut
@ourcdhe repor tditshtehme sgoiensi hoent stoon e nt sfic commun
derstnddoptgliecemps nfumrgetr hatwanding.

De f i nBiancgk g r Oziomul e

Thiesporrt widdkglieswmd saibr polluti on -lpervienla roizloyn ei.n 't
As of,wROhR8&8 2015 o02zo0neppsbthienndéarrde asselitnhiet te d7 Bt at e s
designahtett afionrmefmzabein g A)rCeu r 1r e 18 tesaur gcghe sntast utrhaal t
sourcseseunads Uwmi s ¢ dneaSytodntetersit bout tael tolzmsneea ta me a s
certai®™Matiylhhess i $ sues adiscmetsednhgue tmmayozone, hon
apply to other polluttammposendvtedledr bty @ NANADS s aandd
reduce bac kngaryo vuanlds oo zroendeuce background concentrat

Standard$,memorandum to EPA assistant administrators, May 9, 204&;://www.epa.gowitesproductionfiles/
201805/documentdmage201805-09-173219.pdf
14E P AFinal'‘Report on Review of Agency Actions That Potentially Burden the Safe, Efficient Development of

Domestic Energy Resources Under Executive Order 13783 Oc t o b ehttps:/iwivw.epa.gowitésproduction/
files/2017-10/documentso-13783final-report10-25-2017.pdf

BFor example, See D. A. Jaffe et al ., “Scient fofArc As ses s me:
Quality MaHEementa Science of the Anthropocer®. 6, no. 56 (2018).
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Figure 1. NAAQS Ozone Nonattainment Areas
8-hour* Ozone (2015 Standard0 ppb)

- ‘ 2’ T f
N, [ JOzone 2015 NAAQS Non-Attainment Areas |
3
s - — T ~

Source: EPA Green Book GIS Downloaldttps://www.epa.gogteenbook/greenbook-gisdownload

Notes: NAAQS, ozonenonattainmenupdated as of Sepiber26, 2018 Alaska and Hawaii do not contain any

areas of ozon@onattainment*Ozone nonattainment designations are determined usinghhee-year average

of the fourth-higtest daily maximuneighthour averaged ozone concentration measured at a regulatory air

quality monitor. See OPollution Exposure Averaging Metri

This report deal smeeaxsculruesdi vaetd ryglr waiiuttashd haddaedwaterdls a n d
materi aOzeofafee ¢Ttr a.n sFpi ogr@yy ©b & I d & nidndfdoi rta hoonuabln o z o n e
infdrfnt 1 ayer sanddowtalceh d tamnetseprhmeacrte wi t h, or contr
ozone at .ground level

16 The groundevel ozone for which the NAAQS is established should not be confused with stratospheric ozone.
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Ozone Transport 101

Three layers of the atmosphee relevant to ozone formation and transport. The watlixed layer adjacent to
the groundis called the planetary boundaryéa (PBL) and is part of the lower troposphere. Above the RO
distinct from it but stillpart of the troposphereg is another wellmixedl ayer cal l ed tbBheFDbdi
the stratosphere is the atospheric layer above the trogphere.Ozone concentrations in the PBarethe
primary concern of this report and the focus of regulation because that is where people live and breathe.
However, two other important paths of contribution to ozone in the PBL should also be discu@geldongrange
transport of ozone can occur in the free troposphere, g8 0zone concentrations in the stratospheage
naturallytwo orders of magnitude larger than at ground level and can sometimes mix down.

Ozone forms in the PBL frorenergyinduced (i.e., sunlighthemical reactions in the atmosphere of precursor
chemicals, includirigpth natural and humaoaused emissions of NGand volatile organic compounds VOCs.

The two largest processetrough which ozone is removed from the atmosphene deposition to the ground,
and chemical destruction of ozone by freshly emit@x. Ozone found in the free troposphere arrives there
largely from the layers above and below. $hévo removal processes are generally not available in the free
troposphee, and so ozone lifetime is extended, allowing for loagge transport €.g.,acrossthe Pacific ocean).

ThePBLheighttc an change throughout the day as the sun
the airin contact withit and pushig the boundary of the PBL higher (sometimes ufive kilometersabove the
surface). When that happens, air in the free tropospliethae layer above the PBLcan be mixed in. Biilarly,
whenthesungoesdowand t he eart hdés s ur fandbeginsto dekcend (as Itweas 75B
meters on very calm cold nights), thus pushing diom the PBLinto the free troposphere. This is a daily pathwg
for air exchange between the PBL and the free tropospheeaege storms can also cross the boundarywieen
the PBL and free troposphere and cause air from the two layers to mix.

Ozone in the stratosphere is naturally present at very high concentrations (p4@8 per million)due to
enhanced photochemical reactions of oxygen molecules. Ozone in thesptare is beneficial becausealisorbs
andfilters out ultraviolet radiation. Periodically, behind large frontal weather systems, stratospheric air can
brought down and mixed with tropospheric air. Thedgratospheric intrusiongcan bring high levelof ozone
with them.

Finally, since there 10 solid barrier between levels of the atmosphere, air from the lower stratosphere can
slowly mix with air from the free troposphere, potentially elevating ozone levels in the upper troposphere wik
air may bemore likely to reach the ground. This pathway for stratospheric contribution is more difficult to
identify because it doamt occur with a large weather system, and metrics that may be used to differentiate
stratospheric air (fromsay international traasport) are tempered by dilution with tropospheric air.

Congressional Research Service R45482 - VERSIOMN - NEW 5
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Figure 2.Atmospheric Transport Processes for Ozone

i@ DAY TIME : NIGHT TIME i@ DAY TIME
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1-5km
! (day)

)
25m-1km
(night)

Size, distance, and concentration are not shown to scale.

Source: Congressional Research Service

Di fferent Types of Background Ozone

EPA d enfait nuer da | B NBRngdr. Bamc ek g VEBY t he &z ormadl e2015
(the chemical mptation of ozone i1is O

NB is defined as the £that would exist in the absence of any manmade precursor
emissions. USB is defined as that tBat would exist in the absence of any manmade
emissions inside the U.S. This includes anthropogenic emissions outside the U.S. as well
as naturally occurring ozoré

A t hi rNdo rttehr M\imeeac K gramiusndal s o defined iBat¢hissrepor
explanmnemdrkel dew.ail

Natrml BacKgiBdund

Natural bzokhgrwhatd the averagkecvohcentmatwoml & fb
without any human influence. Ozone forms mnatur al
natur al emi ssions ofdpmgciti ghtsnifnhigomwengdet a¢ d onn c
met himeansporvenwtfif oalmhghe tsd ntatmwospherd c 1 ayer at
leelal led stratiosfp hicarhiocr Nwtumucsei.podd uttadamy monit o
abl e meeaspurrees etmrtu dama NBcbestoubbheho6dor marteo on of oz
widesprdalhegbaoabayl walyBitso weistthi ngaltoecbal scale at mosp
s 1 mu lmaotdieolns wi th inputs representing conditions

1780 Federal Registe65327, note 84.
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Themariender of this section summarizes the five m
the esti mauteidomcsongrreseahddaneevengedépéendent on b
ti mfrhghallenges in Estiithuaddthige Bap&kegshfaildh ¢ n@zaene
and umnteet aassocianddtlwetmodadki dgtprojects.

1. Lightnignigi g(hb NG i ng flashes cause mnaturally occ
oxygen in the at mos WRepé¢ e tlnilgehstancitn ga nadndgener a-
thresulting emrs mdond ygcthe warmer months and
r el eians etdhe f r eweh itcohb piose pimbh xe de lgk ¢ s rd 1 ayer
Fi g @rTeh e rdea tias s ut h@ge s tlci ognhttersiidbnugta i 1 'y, as well as
seasonal averageihpgmpectloacenansrations

2. Vegetati olhr e(e\sOCrse)l ease VOCs as a byproduct of
Biogenic VOCs fréomremgesomnrer oife VIOICs i1in t he
United Snaakti ensg7 Ou% oafb otuhte .?Voetgaelt aitnivoennt or y
emi ssions are largest,wHhanipbkbanhhse apeinagtamdl;
gr owing. Forthdanhsavandetvesmiosmmby deseedsawal Iy
as leaves drop and photosynthesis ends.

3. Wildfires NQYOWCsdfindes release both NOx and V(

ine particles), but thel hanmimgi amsd t he r1reac:
pomhdet t ype of fuwalwtdhwitcklsy barcdimgw hot t he
rns. LCpnéesolrtlbdd fires tend to burn cooler
1 1 uCtuarnrtesnt res e arcdfiiveea g g e admsarlstybhwaetlel t o
easonal average®Resemea chon weimtmpa toiven £.mi s s
mtories fromofnge events 1s on

atospheu®L®ms occurs naturally in the stre
ceombsnat can occasionally be transported do
els during certteaxithO bvoemact hlet r fedyweomtts ( s e e

~o 00 ~*gwuoeso-
-~

&
Swg —o @ T eT oA

n
v
re 1inforantamhd somh e@rmivae tritaiycearls tarnadns port of o0zo
ratospheric 1intnaf §geroomise daawle ¢c enstr caatd i kel y t o
gh elevationUsited Stnmatpdsy wectmssmrtthese
closer to the stratosphere. These events are
mont hs because the large storms that cause t
winter and spring.

5, Met haMee hlaanxobte ¢ m a di ti onally considered an o0zo
because it does not 1 eodMcett hewielslksl,yvidto tpirma uce
reacc¢conmdi bute t o Med d’hagtemousnpdh eorziocn el.i f et i me 1 s
the order of a decadmontclhmptaocday,® Hhotimebhen
andiisso ¢ on s i-ndiexrgddd bbad lllyh e t i me it contributes
formatiodtof somaecamul ating in the atmosphere
backgr oucnodn coeznotfirka tsi oomso.ne contribution 18sS ¢on:¢

ap pr o x isnpaattailmayl floyr m a n da si smeitnhcarneea scionmngc e nt r at i on

Bjaffe ¢enalifjc“Assessment of BSak Muellerrandn.dV. @allasdh e over t he
“Contributions of Natural Emi ssions to Ozone and PM2.5
( CMAQ) Muireningntal Science and Technologyl. 45 (2011), pp. 481-A823.

19E P AProfite of Version 1 of the 2014 National Emissions Inventoty 2 0 1-3, httpsp/www.ega.gogites/
productionfiles/2017-04/documents2014neivl_profile_final_april182017.pdf

20|, Zhanget al.,“Sources Contributing to Background Surface Ozone in the US Intermountairi Atestspheric
Chemistryand Physicsvol. 14(2014), pp52955309

a s
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i nc r*Tahsee ma j oan tsitlyocteg 1 co b aalrneane ¢t ha h e

production by baxytgamwendntaowasr olmi matural we
or in efossecult fiuela keimmigs soironvse né¢ 1 nfr emt her nat
enedgyel gapmmk nitncompl ete combu®%tion of biomass

North Americanl NBaBo)kground

North American background ( NAB)t hiast tehxc leusdtei smatthe d
effeaetbl kEBfamasmd emissions 1n NoNBsho uAnceersi caas. wWeABl |
humeanused sources ofiesmiovstionde PADmMNgwahitAmerica
monitors | ocawesdtcearams 5 1 0o € s t bamarnchthoentsei ds tSktnattbelse
measures of NABIAjiorr ctiwoc urleaatsioonhsa E aai br omgrcohti R
Oceamd then back .i nf2omdNtoadtholAmmgreah conditions a
pollution for me & hAmeornc aeamihsasvieo nas lionn gN enough 1ife
t he awaoyund t hee gtNobAheadd ame t he west. Therefore,
modeling is the best way to estimate NAB.

Humamused sources outsudecaofmil ot ¢4 Bme As canaemi
Estimates of Asian contr ilbnuitticodn rSttoalt begaterkdg r ound o z

l oc astpieocisfiiacn precursor emissions, and resulting
in the free Fig@peshhwewerr(,s ebececause this pollutio
elevations, it 1is more |1i1ikelyUniot ¢ shpofctcaatt eedi taite s a
higher elevations.

These-leppdr air flowsalmome aFichsl ymit tAsdifnif aaxtee ¢ h e
the late winter, spring, and earlscadmmer due t
circulation potntse bresg.i nAstioa it azpmadr s soifJfu liyn/ Aluagtues tw imo
seaseans tiemn China 1 e duicne sl aftoétTnhaatsiaoenf eoaft uorzeosn es u g g e
the maximum impact from Asian peaddlpgtiog. would 11

U. Backgr ¢ W6 8B)

USbackgt¢ttd8BYd includes aNBl adnadd t@mllhibsmeinamsse df r o m
emissions from Mextike punbl CaatuaMAAQfDofr tohzeo nmeo,st r e
EPAenericabéagkdod dansd dUS B:

The term* b a ¢ k g radéswfted used @ refer O3 that originates from natural sources
of O3 (e.g.,wildfires and stratospheri®s intrusions) andds precursors, as well as from
martrmade international emissions ©f precursors. Using the term generically, hoer
can lead to confusion as to what source®obre being considered. Relevant to e
implementation provisions of the CAA, we define backgro@®adhe same way the EPA

2TA. M. Fiore et al., “Characterizing the Tropospheric Ozon
to Climate aJloutnalAfiGeoplfysical Réseasch: Atmospheves 113, no. D8 (2008).

23, Kirschke et allobal THe tlka De c NatuesGeasdiengdal.& (2813)npp.s ,

813823.

2Prior to the analysis conducted for the 2015- ozone NAAQS
Relevant Background”  wikequivalent by definition to NABTheterm is no longer used.

M. Lin e tScaall.e, MoMuellt iAnal ysis of Bo uAimbaphesicChemistyandOz one over
Physics vol. 9, no. 10 (2009).
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Background Ozone: Challenges in Science and Policy

defines USB:O3 that would exist in the absence of any rmaade emissions insidée
u.s?

Mexican and Canadian emissions primarily 1impact
coun,t rwietsh maxi mum cHnomi bwetfi eatbwdrgt 3@atppepsd to bor
cit®Mosdel est icranttersi BHofk itobne zoofhaeal gf 2 PmbS5 @ oppb

with the highembuudWbseabasandthbha ant EPA review of

Challenges in Estimating Back

The contribution ofl bazxlkge oa o dvc @mfitvtawsant l @aca ¢ i ®dln  t
location, day to day, and even hour to hour. The
pol lutant emissnbdwmbksadfgiomgswaattksesr patterns that
and physical tr aifllseproer ti so fa ltshseo epioel el eudlt sawnat sty g ao r

e st i nmahteisneg dri vi bgckgroandboekond contributions.

As mentioned, est i mattoe sb aocfk gsroouurned® mgraeomnter irawl tdyie dosn
t hat saitmmolsapthee r iacn dc It ecannnddhtpeosr k1l t i n g Trhelsleu tmoadmre 1 s 1 e
od ardgd asets of ecminwdet ons ol pghboabrdath detailed
1 oc astpieocni fTihceisdeqpdtndt a are often not available at th
resol ution enseteidmad,e sa mdn ds/oor s i,mpwhifcihecaasieco ns mus t
uncerAtamag yheric measurements of ozone concentra
output to evaluate hovwlowwelvle rt,h ememosduerle mesn tp edraftoar r
pollut anotdse Ibeedi nagr em al so 1 imited, which increases
evaluating the performance of the model in captu
Model i ngs¢dt whdatceaknggr ound ozone and mburesguhbhtsrabut
s easawmerlargesepresent time sgpprpaaaisfdisct bphattgandtgt oot . b
bo®Pollution ExposuferAwvdda giowgaMetnfos mation ab

Retrospecfancve alldthe c hhalelicastgg efi actskeen ta dduietdi. o nFa 1
challange mpf i tdet dasmddelomp hititseromrsi cand current ¢
adding another. level of uncertainty

Pollution Exposure Averaging Metrics

The NAAQS for ozone is currently setat 70 ppld At t atid mefn t hi s N Abasedan thé threee
year average of the fourthighest daily maximumighthour ozone concentration measured at regulatory air
quality monitors. Using the fourthighest annual value may help protect areas from being penhijzeidh ozone
conditions that are uncommon. Calculating the thieear average allows for a buffer against years with
meteorological conditions that may be especially conducive to ozone. Daily maxemghsamour averages
represent lmth average shorterm exposureand a source or cause that is consistent throughout the day.

As mentioned, ozoneoncentrationschange by year, dagnd hourand from location to location. Background
ozone source contributions in any location can have a similarly high levatiability. Alspstudies have found na
correlation between high total ozone days and days with high lbagkg ozone contribution$8 These issues

2580 Federal Registe#5327 https://www.federalregister.gal201526594H-1320

®H. Wang et al., “Surface Ozone Background in the United S
Atmospheric Environmentol. 43, no. 6 (2009), pp. 134819; A. M. Fiore etla . , “Estimating North Amer
Background Ozone in U.S. Surface Air with Two Independent Global Models: Variability, Uncertainties, and

Re ¢ o mme n dAimodphlercsEnvitonmentol. 96 (2014), pp. 28300.

27EPA,“ T mpl ement ati on o f NAAQS: IsduesliAssochated with BagkgraiadOgdae
https://www.epa.gowzonepollutionbackgrounebzoneworkshopandinformation

22EPA,“ 1 mp 1l e me n € 2015iPomary @zZbne NAAQS
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Background Ozone: Challenges in Science and Policy

make it difficult toextrapolatehistoricalbackground ozone impacts in a way that is informative to for@ogithe
future impacts of background ozone on attainment. One way of addressing temporal variability and contriby
uncertainty is to average estimated ozone contributions across time. For this reason, many background o0z
analyses presentimpactsasmt hly or Oseasonal é average i mpact
background source averaged over the months of the year that represent meteorological conditions conduci
ozone formation (warm, sunny, clear skies and low wind), also refetw as an ozone season. Howevemile
seasonal average contributiomay provide information about the relative total contributioasd trendsfrom
various source$ and therefore which sourcesight be of more interest for research attentiinseasonal
average contributions do noprovide information about how a particular source may impactspecific days with
high ozone that determine attainment.

Trends in Background Ozone Co

According x¢ mi £PLiAcelh &NOHf ge in amir tantsitnhga ve decreased 81 %
nationally c¢complaren dtpd mttchid9 G aliaanmvakplosn gr 8 mans por t
ruWhile these reductions have resulUhededn total
Statemodel s suggent¢tr ¢hae¢estempblnny e@dduSraiant go §t ht ahte
same time fr awhea th awoeu | nde ghaatveed obnece nB’ eandedfiittiso.n a I

Decreasends 1 mnc otnocteanlmeocazsounoer 8 at r dgu wkeeWmG y moni t
an2d0 lg& ner alilhyhegosct &orint ¢ d¥ Matnaye ¢ smoomn d @ rsot s how
similtends 1 mvteat aathiconzsoagmes piotde s i mi | afrr ¢rdeed uct i on s
power asnedc tionrdi vi dual persdmadcashmg hdzandmanpack
monitors cionu ltdh ebacWadsueb etrso: o fi nosacwmssesoinmg aver age
temper ait mce © 8ignscai ndi ennstisn coefe Mfi%BrHei oonk dmadmgas devel op
increasing dowmtmrimuteiremfiiropplidndanmpoeasing gl ol
met hane co*centrations

Accordi ag@UBNatthienal ClijflancaAssegemsihee Uh986€d
Stateeshe number of wildfires andh® hreumhheam odfuradre
bued has sdiHxordeadasedmparedhtor tpddttabitBM@déndi cate:
emissions fawmen dipacttedafsitoemiptelr at uumnad duweation
buridFddBsyleows the annual c ooufn ta,] la nwdi 1tdof@i@rOe sa rleaar gbet
acres ftriomwg8 4

P®According to summaries avai CipdsStateaAir PoliuFioA Rule‘agdfAdicbRaiB r o gr am Pr
P r o g rhitpsi//wivw3.epa.goeirmarketgprogresgeportsindex.htm| EPA, <2016 Progress Report: CreSgate Air

Pollution Rule and Acid Rain Prograh?016, pp. 78, “Program Basic3 https://www3.epa.goairmarketgprogress/
reportspdfs2016_full_report.pdf

7. L. Ga mb lAnalyses of the Effects of Glbbal Chafige on Human Health and Welfare and Human

Systems ” E P Ahttps2/Mvevglpbalchange.gdwowsereportséap46-analyseseffectsglobalchangehuman
healthandwelfareandhumansystemsM. Linetal., U. S . Surface Ozone Trends and Extre:
Quantifying the Roles of Rising Asian BAtmospheiicChemisttyDome st i ¢
and Physicsvol. 17 (2017), pp. 2943970.

310. R. Cooper etal“L o n g - T ene firen@szabRural Ozone Monitoring Sites Across the United States, 1990

20107 Journal of Geophysical Research: Atmospheves 117, no. D22 (2012).

2CooperetalsLong- Term Ozone Trends at Rural Ozphiretadoni torin
“uU. S. Surface Ozone Trends and29®0Wxtremes from 1980 to 2

3BM. F. We h DreughtseFtooda, &nd Wildfiresih Climate Science Special Report: Fourth National Climate
AssessmenU.S. Global Change Research Program, v2017), pp. 232256, https://science2017.globalchange.gov/
chapterd/.https:/science2017.globalchange.gavapterd/.

g Si
014,
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Figure 3.Area Burned and Annual Count ofWildfires LargerThan 1,000 Acres, 1984-

T

Source: J. Eidenshink et abA Project for Monitoring Trends in Burn Severifyire Ecologyol. 3, no. 1 (2007),

pp. 321.
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While emission inventor i-easnafit dimmt Asxlo me amed hliighgy

cassever al dsasdtwmrgegess toft hat Asian emissioSns,

p

air qualitPBProhevetipasked. fosAsliafiuveducombasts ogg

uncertaintyahtoltahe pChiikn ensge, e g eamnentoyhameched r g ¢ t
15% redWNQemos si owncsothpar2dd 0t o
measursefmebhasePiakenzontomargi thes western
show, thter two decadeo»neifnfgl wibuedewat si hegntttade nd s ,

A le5v i eemwi sosfi o n s
coast

of

St aftrecsen twhst st opipne diikileh @adreda shiansg b e g3fitho weov edre,cr e a s e

since about 2000,

ozone levels measured

source suspetanesdp ornt paafrfEatsot bAsian air

Regulatory RelSem@™N@pturads"Sbar ces

De mons't

ra
eligible

t i
f o

34 State CouncilsThreeYear Action Plan for Winning the Blue Sky W&iGuo Fa [2018] No. 22, June 27, 2018) (in

ons of
r

high ozone directly related
exclusion from an o4do e eattt aRiund me mtf

Chinese)http://www.gov.cnzhengcegontent?201807/03/content_5303158.htnsee related LOC document at
http://www.loc.goviaw/foreigrn-newsarticlechina2020air-pollution-actionplan-released/

35 Baseline ozonis aterm used more generally to describe measured ozone in locations where there is no direct

influence of local emissions.

%D, D. Parrish e t-TeunlTrends ifi Baseline ®zone IConocefitrations mtghe North American West
C o a $Geophiysical Bsearch Lettersvol. 44 (2017), pp. 10,6750,681.

’D. F. McGlynn et aTerm“Vadieasitamding Somfrace
Atmosphergvol. 9, no. 125 (2018).
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Background Ozone: Challenges in Science and Policy

t hCcARI n order to facilitate successful demonstra
final guidance document 1in 26démdmst patecipamsatfiom s
wil d¥A rdersaft guidance document was released in A
exceptional events demonstrations for stratosphe
expectations, but they do not prevyiude etdhe os pomidf
the successful demonstrations.

Staldeal tr i boardlgul at ors recommended to EPA that t he
guidance document f®WUndSnatcettrin®m i @hAtlhe mi ssions.

demonstrationy oifntceomnt atiiboaurtalons durces may r1teduce
requirement enion PhRPRsvibet regulatory relief from :
desigHtation.

I ssues for Congress

Several 1issues mayedi bewiatfho ornesgoanrgdr etsos iboancaklg r o un d
poll 8ta&kevholders suggest chalhepgesddfi€htmtehen;y
of reducing ozone in abwtasowsthr pmt baan¢dk gidnd yn d a g ¢
t due to Bialkikt pftadadcandwat ldemonstrations of
gresestmager spanwgrehe obfacrkegsreoaurncdh ooznone as EPA
NAAQS. for ozone

r
n

e

A released a state of the sciodneadbrefggesntad o
edback orf?Thha jdouse s@emmi ttee on Srcdeinsiet,eBpace
e 1sste Whbdbrecommitthel dna Ehoarpopmgmean backgr ounc
, ®BDOhle8 foll owing f ouapipnoiionnss asmdnmmaliizeey tahned s ¢

ought forth both by stakeHfoddebyrebpomsetsi mony
vited stakeholders at the recent background o7
1. Some states, especinailtlteyad thstsvaet eass sienr ttehde twheastt e r
natur alU.aSn.d snoounr ces of ozone and precursors h

concentr attiaotness .in t heir

r
e
2 Current statutory and reguldJt8Srysoptrrcens to
often require tgarhd iamal ysactsapt mbidemhai mygbe cost

%« Treatment of Air Quality Monitoring Data influenced by E;

39E P AGuidédnce on the Preparation of Exceptional Events Demonstrations for Wildfire Events That May Influence
Ozone Concentrations”  2hépk:#www.epa.gositesproductionfiles/2016-09/documents/
exceptional_events_guidancel6-16_final.pdf

40 Many state and régnal level air quality policy leaders aimterested partiegrovided feedback to the white paper
and those comments wesemmarized by EPA arate available atttps://www.epa.gosgitesproductionfiles/2016
03/documentdigo3high-levelsummary.pdf Additional written comments from stakeholders can be found in a
separate EPA docket availablehttp://mww.regulations.goyDocket ID No. EPAHQ-OAR-20160097).

4142 U.S.C. 7509a.
“2EP A, “Implementation of the 2015 Primary Ozone NAAQS.”

43 See U.S. Congress, House Committee on Science, Space, and Technology, Subcommittee on EnSitatement,
Perspectives oRegulating Background Ozonkl8"Cong., 29sess., June 21, 2018.

44 Many state and regional level air quality policy leadersiatetested partiegrovided feedback to the white paper
and those comments wesemmarized by EPA arareavailable ahttps://www.epa.gogitesproductionfiles/2016
03/documentdigo3high-levelsummary.pdf Additional written comments from stakeholders can beddora
separate EPA docket availablehttp://www.regulations.goyDocket ID No. EPAHQ-OAR-20160097).
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3. Modeling results that attempt to quantify 1¢e
uncertain, and they rgiemppractesn.t historical, or

4, I1n most Il ocations, especi auldiyn ga rtbhaen | ocat i on
whitepaper pH)bhvehsdownp ERAt 1local sources ¢
part to total local ozone.

Most recently, the U. S. Ccooumr sti doefr eAd pwehe tsh efro rE R A e
background coamnte whthAQ&d t Tlheg ota shbeeemasdeci ded at
this report was published

A potential avenue fotrhse€Conpghééeésctoandddgeosf Ilgapkyg
ozone iset$t haoalhand TdeewWeligrmesmst nmfauyn dcionngs i d e r
implicathenfoblfowing, rmadenmey dsatta loenlsmddler s in t he
r e gulcaotmomruyti taitees i ntienpdo®od et ¢ he understanding of c
backgrouhd ozone

T International engagdeémdthtt drdeomlcdepedatdnadn't
research ctohlmldaybomptriooo®s undlerSs.t anding of mnon
contributions to U.S. air quality and may 1in.
reduction goals.

T Increased monitoratn ghiag h edrreoluetvie,dlssep vhicedr eta n d
through state or federalojregtudratsceray cahi r qual
campatiemnd ,ysiasanalf backgmnaomudnd mpzoewve trends
confidence in the performance of the models
contributions

T Addiotmaels ear ch and ndoedveell oepsnmieinnta tienst oof backgr ou:
representing addit,EdnaNli nwe ad.tah eNri nma tptagrtresr n(si .c
influence background ozone)prenddmodetl esi mpl
information ialbiotuyt atshseo cviaartiecadb wi t h background
contributions.

Finally, Congr ersosl ematyh act ®nnseitahearn eq tpal laiyt y . Met hane
to ozone, and so met hane emission reductions ha\

backmed omonc enft ro¥todndeintsi onally, ozone itself is a

EPA review of the ozone NAAQS is under way and s ¢
background ozone contributions suggesndedt as a t
oversight as EPA carries out this effort

®EPA, “Implementation of the 2015 Primary Ozone NAAQS.”

46 Many state and regional level air quality pollepders anéhterested partiegrovided feedback to the white paper
and those comments wesemmarized by EPA arareavailableat https://www.epa.gagitesproductionfiles/2016
03/documentdigo3high-levelsummary.pdf Additional written comments from stakeholders can be found in a
separate EPA docket availablehttp://www.regulations.goyDocket ID No. EPAHQ-OAR-20160097).

TA M. Fiore et al., “Characterizing the Tropospheric Ozon
to Climate aJloutnaldfiGeoplfysical Réseaych: Atmospheves 113, no. D8 (2008).
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