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Dear AdministratoiVheeler

TheCharteredClean Ar Scientific Advisory Committee (CASAGheton December 3-6, 2019, and on
February 11-12, 2020, to peer review th& P A Boticy Assessment for the Reviewvtted Ozone National
Ambient Air Quality Standards (External Review Dia@ctober 2019)hereaftereferred to as the

Draft Ozone PA. The Chartered CASAC approved the report on February 12,2020.The CASACO s
consensusresponded t he agency @asindvidalrayiew coroneeists fromembers of

the CASACare enclosedQuestions from CASAC members to a pool of non-CASAC member

consultants and their responses are also enclosed. Major comments and recommendations are
highlighted béow and detailed in theonsensus responstescharge guestions

The Draft Ozond’A depends orn Draft Ozondntegrated Science Assessment (ISA) tlaatnoted in

the CASAC Report on the Draft Ozol®A, does noprovide acomprehensive, systetic assessment
of the available science relevant to undarding the health impacts ahanges in exposure to ozone
due largly to lack of asufficiently comprehensive, systemataccurate, and balancesliew of
relevantscientific literature; inadagate evidence and rationale for altered causal determinadiaha
need for clearediscussion of causality and causallbgical mechanisms and relevartogublic health

of the evidence presenteiven these limitationsithe underlying science ba$is policy
recommendationsome CASAOnembers conclude thale Drdt OzonePA does not establish that
new scientific evidencand data reasonably call into question the public health protection afforded by
the arrentprimary ozonestandard. Other membeofthe CASAC agree with the previous CASACG
findings and recommendations in their review of the 2014 Second Draft Ozone PA. In that review, the
previous CASAQopined that a primary standard set at 70 ppb may not be protective of public health

with an adequate margin of safety. The CASAC also fnds, in agreement with the EPA, that the avadabl
evidence does not reasonably oatib question the ajuacy of the current secondary ozetendard

and concurs that should be retained.



On overarching preess isswes, theCASAC strongly reommendghatthe EPA consider restoring a
traditional irteractive discussion processwhich the CASAC can interact directly with external expert
panels, while alsokeeping the option of obtaining written respes fromexternal experts to specific
quesions The CASAC strongly recommends that the EPA workiwaixperts in causal analysis
biological causation, management science, decision analysis, and risk analysisto improve thecausal
determination framework. Experts from outside the air pollution health effects area should be included.
The CASAC recommends that the EPA work with the National Academiesto critically review and
improve the logical and ceeptual foundationf its causal angbesand the clarity with withits

causal conclusions are egpgsed and communicatddoughouthe NAAQS review procss and in the
ISA and PA.The CASAC reconmends that it be given an opportunity to review a second draft of the
OzonePA (with an updated iRk and Exposure Assessment) after the final ISA for ozone iseleased.

Turning to specific comments on chaptersheDraft OzonePA, the AASAC finds thatChapter 1 gies

a clear, although brief, discussionlefislative background and history that provides useful context for
the review. For the final PA, the CBAC recommends that the EPA consider adding a discusfsiba
exceptional nature of the currddASAC and NAAQS review procssThis could include: (a) further
detail s of AdnBanciks ttroa tBoars if;(bYqprooseximgowitieout anuOzone
Review Panel and streamlining the review process to @etimely advice;and (c) appointinga pool

of nonCASAC member consultants to expand the expertise and fields of knowledge used to inform the
CASACO s . TheeGASAE recommends several msureso more fully realize the Drafdzone

PA6 s st adf seinggsa adursefgolicy-relevant information, beinguinderstanddb to a broad
audiene, and facilitating h e C A&IWCcE  the Agency and recommendatitorihe

Administrator

The CASAC indstheinformation inChapter 2o be clearly presentexhdusefulascontextfor the
review, but recommends adding discussion$ioWv precursorsantribute to ozone formation, and their
relative importance, as well agférences in seasonality and lewithin and between different regions
of the United Sties. The treatment ozone exposuserdated to wildfires and exceptional events
should beexpanded and clarified.

The CASAC has several specific recommendatiddsjled in the attached repofty improving the
accuracy, balance, comprehensivenesd,smundness of theaterial in Chater3. The CASAC
recommends that the finEBA should povide a more balanced report of relevant epidemioltmlye
reflected in the Final PA, as discussed furthéor the Draft Ozone ISAgausality determinatiafor
metabolic effectshouldbe updated to fiect the FinhOzone ISA thatFEV:1 decrements are not the
only relevant hdéh effed from ozone exposure should be mordyfdiscussed, along with its
implications forinterpretation and application of the risksassment resujtand lack of empirical
validation fa risk modelhg assumptions and predictions should be acknowledgeidisantplications
for uncertainty aboutublic health effects of changesaaone exposures should be discus3ée
CASAC recommensithat a thorough quantitative uncertgiand varialdity analyss should be added
and its implications for policyelevantconclusions discussed.

The CASAC commaets the EPA for the thorough discien and rationale for the secondary standard in
Chapterd, and agrees with the EPA that thuerent secondarystandardfor ozone shouldbe retained.
However, he CASAC recommends# theDraft Ozone PA should more thorghly address effects of
ozone on kkmate change by providing quantitative estimates aneém@oty bands for effects of ozone
on dobal warmingand the consequence faomomic and welfare effects on the Unitedi&ta
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The CASAC also has recommendations for future research needs, as detailed in the consensus responses
to the charge questions.

The CASAC appraates the oppdunity to provide advice onhe DraftOzone PA and looks forward to
theag ncyds response.

Sincerely,

Is/

Dr. Louis Anthony Ca, Jr., Chair
Clean Air ScientificAdvisory Commitee

Enclosures



NOTICE

This report hasden witten aspart d the activties of theEPA's Clean Air Scientific Advisory
Committee (CASAC), a federal advisory committee independently eletito provideextramural
scientifc information ad advice to the Administrator amather officials of theEPA. The CASAC
provides balana® expert asssment of scientific matters related touss and problems facing the
agency. This report has not bneeviewed for @proval by the agary and, hencehie contents of this
report do notepreent the views angolicies of he EPA nor of otler agencies ithin the Executive
Branch of the federal gernment. In addition, any mention of trade names or coriai@roducts des
not constitute @commendatiofor use. The CASAC reports are pegonthe EPA websitat:
http://www.epa.gov/casac
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Consensis Responses to Charge Quetsons onthe EPAS s
Pdlicy Assessment for the Review of the Ozone National Ambient Air Quality Standards
(External Review Draffi October 2019)
Chapter 1 - Introduction

Overarching$sues

The purpose of thBolicy Assessment (PA) is to kridge the gap beteentheE P A 6 sntifis c i e
assessments and the juaent required by the EPA Administrator when determining whether to retain or
revise theNational Ambient Air Quality Standards (NAAQS). It is unusuafor the CASACto review a

draft PAand draft Integrated Science Assessment (ISA) simultaneouslyinsofar & the ISA providethe
scientific basis for th® A. The CASAC recommends that it be given an oppoty to reviewa second

draft ofthe Ozone PA (with an update®isk and Exposure Assessment) after the finallSA for ozoneis
relesed.

As part of the current review cycle, tB®A providedthe CASAC with a pool ohon-CASAC member
consultants who respded to written quesons from theCASAC. Membes of the CASAC found that
this poolof consultantsprovided valuablénsights ard respasesand useful informatiortHowever, the
traditional review process, allowing interactive discussion between the CASdpallutantspecific
review pang& enablesignificantly more discussion and ldeeration among experts with difieng
backgounds ad ginions potentiallyresulting in a more comprehensive examinatiosashe
controversial topicsThe CASAC stronglygcommends that the EPA considerta#ng thistraditional
interactive discussioprocesswhile keeping the optionfabtainingwritten responses from external
experts in methodological and technical areas to specific questionsieddASAC, to complenme the
expertise of the review panend reduceisks of groupthink, confirmatioand confomation biases, and
otherbiases thatan inpairgroup judgments and decisions.

A specific important technical area where the current NAA€Q&w process lacks aduate technical
depth and claritys its use bcausal concepts and analysesgach caus conclusions and to exgss
them sahat dhers (including expert readers) can clearly understand tAéhough the causal
determination fmework in the draft IS and PA for ozone has been endat$er over adecade by
previousCASACs, thecurrent CASAC recommends that the causal determination framework be
reevaluated with the goal of improving clarity and reducing ambiguity. Discussions with the EPA dug
the pwlic meetings and viten comment$rom some non-CASAC member consultants raise questions
regarding the clarity of causal determination categories (please see Appendix B of the CASACG Review
of the Ozone ISA for further details). The CASAC thereforestrorgly recommends that the ER#ork
with expertdn causl analysisbiological causation, maragement science, decisi@nalysis, ad risk
analpsis to revise and inmpve the currentausaldetermination framework. Experts from outside the air
pollution health effects area should be included. The CASAC recommends that the EPA work with the
National Academiesto critically review and inprove the logical and coeptual foundationof its
causal angkesand the clarity with which its causal conclusions are @gpd and communicated
throughouthe NAAQS review process and in the ISA and PA.



Responséo Charge Qestion

To what extenioes the CASAC find that the informatiorCimgpter 1 is clearlypreserned and that it
provides useful context for the review?

The discussions of legislative dayround and history are clearly, although briefly, presénthey
provide useful context fothe review.

For the final PAthe CASAC recommends that the EPA&orsideraddng a discussion of the exceptional

nature of tle current CASAC and NAAQS review pces. Relevant background on changes in

processes and predues couldnclude: (a) furtheret ai | s of Admini strator Pr
memorandum (addg o thediscussion on p.-12); (b) proceeding without anzOne Review Panel and
streamliningthe review process to promote timely advias] (c) appoitmert of a pool d nonnCASAC
memberconsultants to expand the expertise and fields of kn@elesked to inforrthe CAS ACO s

review.

Relevant background on methodgilcal chages in the currenEASAC6s scienti fic and
approach in this review ciecoud be povided in a separate sem. Thesechanges shouldinclude
stronger emphases on:

(1) Statistical asodationvs. biological (melanistic) concept®f causabn;
(2) Clarity and reproducibility of the evidence the EPA is using to draw conclusions;
(3) Emphass an more eféctive integratiorof information from animal toxicology and controlled
human exposure studies
a. Elucidate and validate potential (i.e., hypothed) @usal bidogical mechanisms
undelying epidemiologically suggested health risks; and
b. Better characteee concentration-response (C-R) functions for pulmonary inflammation
and oher physiological responsés inhaled ozone.

The statedntentions fo theDraft Ozone PApresentediCh apt er 1 i nclude fAto s«
policy-relevant ifiorma t i oambg ondefistandadbl t 0 a br oad audi eingecdethed an
Agencyand ecommendati ons t o t hASACAThenCASC secomneemndsthad f r o n
these intentins be more fully realized in thimal Ozone PA by undertaking théllowing measures:

1. Summaize available empirical evidence on how changepublic health effects depend on
changes in ozone leveldeally, this informaion should be discussed in detan the final ISA.

2. Accurately smmarizefinal results from a systmatic relew and critical evaluation and
synthesis of relevant studiedied an to reach conclusiongncludng negative studies and
studies of nomhear GR funcions for ozoneomitted inthe draft ISAthat should inform the PA
This review should be done in the ISA and summarized and referenced in the PA.

3. Throughout théraft Ozone PA, clearly distingush betweerausal CR functions (describing
how publichealthrisks change in response changes in ambient ozone levels) eggression
C-R funcions(describinghow observed puld health risks differ across differenbserved or
estimated ambient ozerevels).In interpreting epidemiological data and refs] the Draft
Ozone PA addresseegression €R functionsand they should be defined as such and caveated

appropriately.



4. Discussin more detaithe health and policy impli¢ns ofcausal biological mechanisms of
inflammationrelated health #ectsin general and in sensitive populatias includingroles of
inflammationin mediatingadverse health eftts, andmplicationsof these mechanisms for
causal CR functions

5. Quantifyuncertainty ad variability in risk predictions taking into account epistemic
uncertainties (e.g., frommodeluncertainty and exposure estimatianog) as well as sampling
variability. Present comghensve, quantitative uncertainfgensitivity and variabilityanalyses
showing howhePAGs concl usi ons cnloddingcleoicdssor variati on

6. TheDraft Ozone PA should more thoroughly address effedteaznne on climate chaay
providing quantiative estimates and uncertainty bands for effects of ozone on glabaing
and consegenas for economic and welfareffects on the bited Sates.

Chapter 21 Air Quality

To what extent does the CASAGIfthat the information ilChapter 2is clearlypresened and that it
provides usefl context for the review?

Section 2.1 (O3 and Phatchenical Oxidants in the Atmosphgrehoulddiscusshow the precursor
emissiondisted in this sectioyoxides of nitrogen (NOX), volatile organic compounds (VOCs), carbon
monoxide (CO), andmethane (CHg), are important for ozone format. An overview ofthechemical
mechanisrashould bgresentedand important chemical reactions suld be highlightedThe relative
importance of each precursor sttbbe discissedwith respetto local (bothurbanand rural)ozone
formationand transport (intrastate and interstate) andozone fornaton in the remog troposphee. Also,
the relative impdance ofNOx vs. VOCsshould be discussed with respect to gedgcapcatian in the
United States. (e.g.,Southeast, Northeast, Central, Midwest, West).

Section 2.2 (Sources ad Emissions of @Precursor9 presentestmated retional values for 2014
National Emissions Inventory (NEI) emissionsHowever, there is noathiled dizussion on the
uncertainty associated with each padiot or source sectddome pollutants and secsowill be much
more urcertain than othes. For exanple, NOx emissions from ettric generating units (EGUs) have
low uncertainty since they atgpically captured by houyl continuous emissions modeling (CEMs). On
the other hand, other source sectors and faoitamaybe highy unceraiin. The wncetaintiesin the
emissions inventy (magnitude, spatial allocatioandtemporal allocation) shouloe discussd for
each polltant and source sectdn. addition,it would be helpful to add national maps contagnin
countylevel emisgns for NOx, VOCs CO, and GHs to show the variabilityacross the countryt is not
clear if CH is included in the VO@missionr not. The textshould clearly state if CHs included or
excluded from the VOC emissions discussethis chapter

Section 2.4 (Ozone inAmbient Air) should include a disca®n on ozone precursor trends in addition to
ozone trendsSpecifcally, trends in NOx, VOCsand CO measuremerftem national maitoring
networks (AQSnearroad NCore, and PAMS) shubd be includednd discussed.

Itisstatedon page 2L 9, 0 B esdasomabpatterh for an urban site in Baton Rouge, LA.
Throughoti the soutlkeastern U.S., thieighest @ concentrations are oftebserved in April and May
due to the onset of warm teematures combedwith abundant missons ofbiogenic VOCs at the stiar
of the growing season. This is often followed by lower conceotsdurirg the summer mohs, which
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is associated with high hudity levels that tend to suppressfOo r ma Alihaugh this staterent
might be trudor Baton Rouge it does not apply tthe entire southeastermited States. In addition, a
reference Isould be povided to supporthe statement that high humidity s suppress £Jormation.

EPAG6s 2016 EXx c e p lowseentanl ozofevnesmranants Reutd natural events to be
excluded from the official design values when compared to the@&\M somecases, identical
exceptional events can be treateffiedently in one location vsaanother based on how close the asda
the standardn both locatons, peopleould potentialy be impacted by adverse health effefstam
ozone, but the datareremovel in one locatio and not the othef.he Draft Ozone PA should discuss
how excepwonal events are accounted fottle policy assessment

Section 2.5 (Background Q) dexribesthe EPAG s ofitse€ommunity Multiscale Air Quality
(CMAQ) chemicatransporimodel with thezercout approachio estimate U.S. background,
international, anahatural contributiongFigures 222, 223, and 224 should add 400%line.The EPA
shoud add explanations for values over the 100% lifiae caption in Figure-26 is incorect. The
figures and tables coainingU.S. Background (USB) contribution on theverage of the top 10
predicted Qdays and thehighest Q days are very useful andelevantto policy decisios. These
values should be compared to previouskiby Jaffe et al. (2018)and Parrislet al. (2017, 2019)In
Appendix 2B the scale used Figure 2B15 should be reduced frob®0% to a lower value tolalw the
reader to see ¢hdifferences between monitoring sites.

The EPA should consider extenditige Photodiemical Assessnmé Monitoring StationgPAMS)
monitoring seasofrom 3 months (Jug July, August) t& months (nid-April, May, June, July, August
Sepember, mid-Octobej in ozore nonattainment areagcepeak ozone concentrations have been
shifting from sunmer to latespring and early fallOzone exceedances thatcar in the late gjing and
early fall may be impacted by different VOC spedlesm ozore exceedances thataur inthe summer

Chapter 37 Review of the Primary Standard

What ae the CASAGiews on thepproach described i€hapter 3 to considering the health effects
evdence and the riskassessment in order to inform preliminarynclusions on the primangtandard?
What are the&CASAC views regarding the keynsiderations for thpreliminary conclusions o the
current primary standard?

Air Quality

The EPA statesinset i on 3. 1. 2.2 that 0AnldedthRiskadEdpessre r i bed
Assessment] HREA suggested that reductions i3 @ecursors emissions in ordemheet a stadard

with an 8hour averaging time, colend with theappropriate form and levelould be expected to

reduce @ concentrations in terms of the tmesreported in epidemologic gudies to be associated with
respiratory morbidity and mortalit3Q FR 65348 October 26, 2D 5 )However, nultiple azone

chemisty analysege.g, Downey et al 2015; Simon et al., 201Bave demonstrated tha¢akand

lowest aily ozone concemationsboth decrease (due to the NOx disbenefit aspieof ozore chemistry)

An example is provided iRigure 1 Thenon-CASAC member consultants genally agreed that

decreasing peak ozone concentrations will not cemligidecrease themean ozone concentriains and
thereforedecreasing peak ozone is not necessarily expectaaimprove the mieics assoiated with
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respiratory mortality athmorbidity n epidemiology studie§.he CASAC recommends that the EPA
reconsidetheir statemaet.

St. Louis Mean 8-Hr Max O; Concentration at Different Design Values
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Figure 1. Distributionof Daily 8-Hr maximum ozone concentrations in St. Louis (averayedall
monitors n the city)for the 3year period of 2002003(red bars) 020132015 (hatched bk bars); DV
T design valueData fromEPAG Air Quality Sytemand aralyzed similarly b the analyses in Lange
(2018).

Health Effects Evidenceand Risk Assessment

Accurate& BalancedReporting

A few places in this daumentrequire some editing to ensaifully accurate and balanced reporting of
data and analyse

In sevead places he EPAsunmarizesthecaukai t y desi gnati ons @iy AThe ¢
continuesa support ar prior conclusions regarding tkey health dects associated with:=@ x posur e .
(Section 3.3.1, Section 3.5.1). Tleisould berevised: the senencedollowing that statemerih these
sectiongliscusseshatthere have ben ®me substantiathanges irthe causality determinations since

the last revaw.
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In Section 3.3.11,t he EPA states that #fEyv iiodsendaseciatectipasr di n g

hasbeen augmented by a number of epidemiologic studies negpdstive associatias between
shortterm G concentrations and emgency depament visits for a vaety of respiratory infection
endpoints (draft ISA, Appendid, Secion3. 1 . 7Sectigh 3.1¢/.4 of theOzone ISA also shows,
number of studieshét do not report positiveassociation®etween ozone and infectior@hapter 3
should provié@ a more balandaeportof epidemiology results

Fully Justified Conclusias

Chapte 3 requiressomeediting to ensure thatatedconclusionsare fully supported

Section 3.3.1.2 QOtherEffectg does not adequately explain why the evickefor metabat effects is
likely causalThe dataaremostly from animal studies with dgh expasure levels Thereis limited
concordance with human epidemiology stug@aslsomeof the evidence isontadictory Similar
limitations hold forlong-term eyosure and ntabolic effectsThe CASAC recommended in comments
on the Draft OzonéSA that the BPA reconsider the casality determination between shagrmand
long-termozone expose and metabolic etcts.For the OzonePA, the CASACrecommends that the
causality determinatiofor metabolic effects be updatemreflectthe Final Ozone ISA

Additional Policy-Relevantinformation

In Section 3.3.2it would be helpful t@dda discissian of whatfraction of the ppulation (particularly
at-risk populations if possible$ expected tepend 6.6 hours or more outdoors at moderatdiexer
This information would aid decison makersin compamg exposure likelihood to the primacpntroled
human exposur@CHE) studies

Section3.3.2(Public HealthImplications andAt-Risk Population$ lacks adequatdiscussion about
greater susceptility for minority and/or lowersocioeonomc status $ES populdions.More
information about these polations should be tiuded.

In the risk assessment conducted far 20150zoneNAAQS, the EPA inclued risk estimates for
outdoor workers. Thoseisk estimatesould be discussed irhts documet to addresthat potentially at
risk population.

Study Linmitations

The CASACcommends th&PA for its important caveatin Sectior8.3.3 statingt h a t hafie\also
considered what may be indicated by ¢épedemiologicstudiesregarding expgure concetrations
associated with health effects, and particularlgbghconcentrationshat might @cur in locations
when the curent standat is met. In so doindjowever, we recognize that these studies are giyer
focused orninvestigating the exstence of arelationship between{®ccurring in ambient air and specifi
health outcomes,rad not on diiling the specific exposu@rcumstance eliciting such effesé These
studies generally do not measure perserpbsures of #study popuktion or tackindividuals in the
population with a defined exposure te &one.Notwithstanding trs, we have @nsidered the
epidemiologe studies idetified in the draft ISA ato what they might indicate regarding €posue
concentratiosinthisre@a r d . 0



Clarity of Presentation

To ensure that data and analyses are clearbrteep Section 3.2 General Apppachand Key Issuesn
this Review) should clarifythe purposeof the risk assessment in the policy asseent evalation, and
howit is used in the ecision-making process.

In Section 3.4.2 RPopulation Exposurand Risk Edimatesfor Air Quality Just Me&ng the Current
Standad) and elsewére population exposurestimats (i.e, the estimates of percent of the paidn
exposedo certain concentrthons of ozom) are referred to assk estimats. Definitions of risk and
exposureshould beclarified.

The DraftOzone PA presents que differentrisk estimateproduced bythe McDonnell Stewart Smith
model(MSS) andexposure-response (E-R) models. Theeare discused at length in Appendix 3D, with
an indepth justificatiorof the choice of th&-R modelrisk results over the MSS results. The EPA
should add more dheinformationfrom Appendix3D to the main text

The EPA states #hfiThe limited evidencethat informsour understanding of potential risk to people
with asthna isuncertain butndicates thg@otential for them to experience greater effects or haverless
reserve to proteé@gainst sut effects than other population gps under similar eyosure

circumstarces, as summarized8 ct i on 3 .BGtthepotertialdov peoplé withasthma to
experience greater effex; and their responses caused by diminished reserve, need to belistinguished
anddisaussed separately

Focus onLung Runction Decrements in theisk Analysis

The CASAC has the followingoncernsaboutthe appoach taken fortte @one risk assessments
presented ithe Draft Ozone PA. The essentia}l exclusive se of lung function decremesin assessing
ozonerisk does nd adequately consider otheespiratory effects that are likely to be important in peop
with respiratory tseases such as asthmihe following summay pointsareaddressed belavt)

Asthmais a complex disease, with sl important feéures beynd airflow limitation; 2) Many d the
key features of asthma pathophysiology can be affdnte®posure to 0zone) The risk assessments
are based almost elasively on studies in dalthy adultand make unverified assumpticssout ozone
healt effectsin children with asthma.

1. Asthmais a complex diseag€&anta 2009) It involves airflow limiation, airway inflanmation,
and nonspecific airways hyperrespesessinjury to, and increasedermeability of, the
airway epithelimis an increasigly recoquized feature of the diseaseenodeling of the
airways is also part of asthmaith thickenirg of the submucosaldsenent membrane
consistently seen in lungopsies of people ith asthma, een in those with normal pulmonary
function.

Many peoje with asthma have normal lung functionna are asymptomatic at baseline, but other
features of the deag, including ainay inflammation and airways hyperresporms®ss, persist
even wen they arén remission from the symptoms of tsease.Most children with aghma

are able to be active amedercise outdoor3.hey develop problems when somethinggegsan
exacerbationsud as exposure to an allergen to whibey are sensitizea respiratoy

infection, or air pollutants, amonghers. Arguably the most importantpotential adverse effect
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of acute ozone exposure in a child with asthma is not whigtb&uses a transiedecrement in
lung function, but whe#r it causes an astlarexacerbatio.

2. Ozone has respiratory effects beyatsdvell-describé effectson lung function.It increases
airway inflammation, a key component in the pathophysiologgstima.Eosinophilic
inflammation is particularly iportant in #lergic asthmatics, ath we know from clinical studies
that airway eosiophilia is increaed in responseto ozone exposure in asthtits(Peden et al.
1997), especially when ozone is combimath an allergen chignge (Vagaggini et al2002)
Ozone incrases norspecific airways hyperresponsiveness in clinical stud@sone exposure
causesirway githelial injury and increasesraiay epithelial permeability, both cardinal
features in asthenpahophysiology.This increases the potenti@r materials depsited in the
distal airways, such as particles or allergensetxhthelung interstiium andvasular space.
These effects beyd lung function decrements likely contribute to the risarcdsthma
exacerbatin. Yet they arenot captured or consider@tdthe Draft Ozone PAG 8sk analysis.

EPAG current approach miniges thefull spectum of paertial ozone airway effectd hefocus
in the risk assessment is solely on kEdecause thatabase is robusBut we know from

other studies that the FEVespmse and theiavay inflammatory response occur via different
medanisms(Torres etdl., 1997; Franpton et al. 1997 Balmeset al, 1996) and some people
are more prone to one of thesféects than the o#r. This means that gre are individuals wh
will experience ineases in airway inflammation without lung functdecremets, or
symptoms.The alsence of symptoms couldstdt in a failure of the individual to limit exposure,
therely further worseninghe arway inflammatoy effect of the exposer

It is reasonalel to expect that, in people with asthmay ercrease in airway inflanmation isan
adverse effect, with the pential to increase the risk for an asthma exacerbd@epated
episodes of airay inflammation mg enhance airway remodeginwhich occurs irasthma, and
leads to irreversible reductions in tufunction

3. TheDraft Ozore PA makes the following assumuins:

a. Lung function decrements in response-® hour expostes rear 70 ppb are th sane in
childrenwith asthmaas they aren heathy adults.The clinical data in people with mild to
moderate abma, exposed atigher corcentratons than those directlglevant to the
standard, suggest thagople with asthmdo rot have markedly in@ase FEV; declines
compared with healthy bjects But it isinappropriate to assume that this extends to lower
concentrations, oto peoplewith more severe diseadeeoplewith asthmado appear to
experience greater effects on measof airway obstrution, includingairways resistance
testing.This is brieflyreviewed in théraft Ozone ISA, but not considered itmerisk
assessnd. Noneof thelow-concentration, 6to 7-hr studies listed in Tables 3Aand3A-2
includedpeople wih asthma Very few dinical studies havencluded severe or even
moderateasthma, letlane childrenwith asthmaand none have inclueld people with
undable ssthmaor those prone to exacerbaim This is a key knowledge gap and raises
legitimate questios dout whether theurrent standard prades an adequate margh
safdy for peoplewith asthma.

b. Absence of symptoms means leseity. The Draft Ozone PA seems D auggest that lung
function decrements in the absence of symptoms do not represahtase health effect
But this should not applyotchildren withasthmafor thereasons dis@sed above, and as
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addressed more fulip the European Rgaratory Saciety/American Thoracic Society
statement on adversedlth effects of air pollution (Thuxen et al, 2017).

c. Lungfunction and other respiratory effecteearapidly reversible in asthatic children,
similar to healthy dults The time coursef the pdmonaryfunction response is well
established in healthydalts, but less well in children, dregpecially in childenwith asthma.
There are no data on the psistence of respiratory effescin people with asthm#ollowing
low-concentraion, moreprolonged exposures.

The EPA should fuhter address these pointstie Draft Ozone PAdiscuss how EV1 decrements are
nat the only relevant health effect from ozogeposureand explicitly congler how these points impact
the inerpretation and appli@ation of therisk assessment results.

Risk Models

Chapter 3 and itsupporting appendes predict riks using models andsgunptions that have not been
validated forpredicting how changes in ozoa#ect public health riskS hey anit importantcaveats
similar to thoseprovided in thee P A 2084 OzoneHREA. These included the following for the 2012
MSS nodel(emphases added)

w #fClearly theintra -individual variability € inthe MSS model is a kgyarameter ants
influential in predictinghe proportions othe popuation with FEV;1 decements 20 and 15%.
The assumption that the distribution of this term isGaussian is convenienfor fitting the
model, but is not accurate The extent to which thisiis-specifiation affects the estimates of
the parameters ahe MSS nodd and its predidbnsisnott ear . 0

w A Al t htlee ungdel does not have good predictive aliy for individuals (pseudo-R2 0.28),
it does better at predictirthe proportion of indiduals with F&/1 decrements 10, 15, and 20%
(psuedo-R2s of 0.780.74, 068) (McDonnell et &, 2012). Tte clinical studies that these model
estimates are based onr@@nducted with yong adult volunteersather than randomly
sekcted individualsso it may be that séection bias has influenced thenodel parameter
estimates The paameter estirates are notery precise, partly as the result of correlations
between te paameter estimatés.The MSS model islgo sensitive to the ergure
concentrations, buwtve have not gantified that sensitiviy .We are unable to properly
estimate the true sendivities or qu antitatively assess the uncertainty of the MSS
modelé .As disawssel in Section 6.8 below, there e uncertainties in extraming the MSS
model davn to age 5rfom the age range of 18 to 35 toialhthe model wait.é [ Té h
uncetainty o the extensionte hi | dren of the MSS model.7 coul d
ad ds t h a ff hateEdemiledskeéyaources of uncertaynwith respect to thung function
risk estimates. These are: the pblogical modelm APEX for ventiation rates, the @
exposires estimated by APEX, the MSS model applied to ages 18 tod@extrapolatiorof the
MSS modeto children ages 5 to 18.At this time we do rot have quanitative estimates of
uncertainty for any of these 0

TheDraft OzonePAdoes statehita t i Wiag tlasrmedelucsestimate lung function decrements for

peopk ags 5 and older. dlvever, this modelvas developd using onlydata from individuals agke18

to35am t he age adj b 28Agdré A3t8) in tkemumergbbol Equaton 3D-13 is nd
appropriate for all/l a g e spredictiodsoave dasedmassurhphions tHattaet t h
unlikely to be acarate (e.g., that the paneter alph2 in Table3D2 1 quadr upllBtes on on.
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birthday) and tha the nodels and tkir predictiors have not been empirically validated or verified
should be mphaized. In effect, thDraft Ozone PA selects some specifitaametric models and uses
them to makeisk predictons, but the validity bthe models ad their predictions is unknown. The fa
PA should discuss the internal and external validity ofiglemodels and their pdictions and should
present the resglbf empirical validation tests for thiessk modelsand predictions.

Quanttative Uncertanty Analysis

The EPA does not providecertainty bounds on their exposure or risk estimates. Thyespresented
represenvariability between cities, not uncerteynThere are many ways that some sue@ of
uncetainty can be accountddr in these stimates samne d which are discussed dipresented in
Appendix3 1 these should be included in the méaxt to provide infornation for decision making. For
example, a page 3B145, the EPA referencéise work of Glaggow and Smith{2017), who provide a
method for quantitative uncertainty evaluatn. There is also an upper bound estimate of tRe E
functiontha is presented in Tide 3D-641 if there was an upper and lewbound function provided,
then thoseould simply 2 used for some quaintation of uncertainty.

The EPA discusses uncertagg with air quality analysis iBection 3.4.4 Key Uncertairties) aswell as
the way in which they have tried to reduce thrscertainty. However, this type of cantainty is aprime
candidate for guantitativeuncertainty analsis because there areigsites on the uncertainties
associated with the air qualitgtemates.

Appendces 3C and 3D

The more detailed discussion selection of study areas should bevedfrom Sectior3D.2.1 to

Section &.2 since Appedix 3C is presented prior Appendix 3D. lappears that Sacramento (2017
design value = 86 ppb) doestmoect the gcond selean criteria listed on page 3D 4 Armed mb i
statistical area (CSA)/metropolitastaistical areg MSA) ambient ai24 monitor deign values are
between 6680 ppb, thus hang minimal adjustment needed to just meet the currdm@& NA A QS 0 .
A reason foselecting this study area should be adetthe document.

It appears that th€ AMx chemical trasport model wasrdy run with 216 metewology while the
APEX exposure maelwas run using 2023017 meteorological data. The docum&imiuld exphin
how theg two models were combined to generaté52P017 exposures.

A comparison of 206 enissions useth the CAMx model[Table 3G4) to the 2014 NEI emissions
(Figure 21) showsimilar emissions for CO and VOCs (after adjusting for y&adfic biogenic
emissons). However, the anthropogenic NOx esioss in 2016 are 20% lower than thereopogenic
NOXx amissions in 2014This large diference $ould be explained.

The EPA perbrmed arbzone model performance evaluation (MPE) for eaotlysirea. Howeve
addiional explanation is needed to describe time series plots shovem pages 3€341 3C-61. It
appeas that the meaured MDAS isaveragedfor all monitors in an area and@mparedo the modeled
MDAS8 average for all monitors in theem.The documenshouldexplain how the modeled MDAS8
average i€alculated when observations are nmgsiFor @ample, do te correspondigg model result
get renoved ordo they remain in the axege? A o, it appears that tophe
right cornerofeachp | ot i ncl udes b o tshtwdl8 Bemaeintbrmativeutd eivaeate 0
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sites inside the CSA armlitside the CSAt( h e fobtesfséparately Th e tie# 0ofs hoiwn i n
Figure3G25 f or Januar yGeogsaoniy haé two yedauwd enengars in thetate. For

each study area and seasibmvould be usefuld plot all houly observed ad modeled concentrations in

asingle 24-hour diunal plot withmeans and standard deviations (similar plot as FigD+673.

The document should atude the number ahonitors used in each model perforrcarsummay table
contaned on page8C-317 3C-59.1ti s unc | e ar stesfae includedaléng with theC520
sites.Again, it would bemore infomative to evaluatetesinside the CSA andutside the CSAtle
ibuf f e separately foreeach study area

In addition to the ozone MPEt would be useful to perform mMPE for the ozone precurss (NOx and
VOCs). Ifthepecur sor concentr at i o atens,te HODM semsiity cebultstmaye o b s
not be accurate even if the ozamncentrations match obsetzms.

Figures 3G67 and 3C75 for Atlanta are both misgyth e75 A p p b odiswilutom. élthough NOx
emissions were not adjusted in Atlanta fog fbppb scenario, the adeling results for the 75 ppb
scenario should stibe included.

Section 3C.2.2.3 should dis@s why NOXx reductions alone were se&tddor adjusting desig values.
In many cases, VOreductions occur simultaneously with NOx uetions. Also, many aresaof the
county are equally as sensitive to VO@uetions as NOXx reductions.

Section 3C.6 dis@ses interpolation of adjusted air jtyausing Voronoi Neichbor Averagng (VNA).
A justification for choosing VNA over other methaglswuld be included ands uncertainty quantified.

The exposure and rigkesults from the 7 study ag that are in comom with the previous ozone HREA
reviewshould be compared andimilarities/differences tcussed in this document.

There is a figuréreferencedinpage3®1) t hat seems t o be hithafipeed ed as
number

Page 3D-80. For the MSS modelung function decrements are assdrteebe Ofor age >55yrs. This
modd does not inorporate newer data on lung function effectdhilthy older subjets (Frampton et
al., 2017), which demonstrated lufignction effects in subjesblder than 55 yrsThis should be
acknowledged in the PA.

In the Appendicesin a numbenpf locationsthereis t he st at ement i Elrathese Ref
need to béocated and fixed.

Other Notes

Insection3.3.1. Foot not e: 0 ASectian 8.8. olgghay thessthgle nawlgvailable 6.6hour
study is for subjectsaged 55 yarsof age or olér, and has a slightly lower target ventilaticete for the
exerci® periods. The exposure concentrations were 12@pply0 ppb, only the formef which
elicited astatistically significant FEV1 decremen thisage group osubjectgdraft ISA, Appemix 3,
section 3. 1lseestbballypo2the Avjomaristusly was a-dour exposure, not a 6.6
hour exposte.
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In Section 3.4.1 Conceptual Model andAssessmentApproach)p. 350, line 7: Rather thanii ssessing
expeure, vetilation rate, iteke dose, and estimated health risthe CASAC suggess i e satirigm
exposure, ventilation rate, ozone intake, and healttorisk

The end of theecond bullet point o page 361 is cutoff mid-sentence.

The lastsentenc®f the firstparagaph on page-82 needs to be editedhere seem to be waanissing
or juxtgposed

Conclusions

The CASAC agresthat the evidence newly available in thisievthat is relevanto setting the ozone
standarddoes nosubstartially differ from tha of the 2015 OzonBIAAQS revew. Someof the CASAC
agreewith the BPA that the availalel evidence desnot call into question the adequacy of protection
provided bythe current standaydnd thus support retaining the cmtrgrimary standardOther
members othe CASAC think thatthe current ozonprimary standardoesnot provideanadequée
margin of safety in thprotecton of children with asthma.

Chapter 47 Review of the Secondary Standard

What are the CASAC views theapproachdescibed in ctapter 4 to considering thevidence for
welfare effects in ordeto inform preliminary caclusions on the secondastandard? What are the
CASACviewsregarding tle ke consideraibns for the preliminary conclusions on therent
secondarystardard?

Background on the Current Stdard

The currensecondary standardfor ozone was set in 201,%ased on the scientifimdtechnical

information available at that timaswellastheAd mi ni st rat or 6s judgbdement s
welfare effectsevidencethe appopriate degree ofyblic welfare protetion for the reised standard,

and availake air quality informatioron seasonal cumulative exposures that may logvetl by such a
standard (80 FR 65292, October 26, 2015). \ihth20L5 decisionthe Adminidratorrevised the level

of thesecondarystandard for photochmicd oxidants, includingds to 0.070 ppm (70 ppbhi

conjunction with retaining the indicato®§), averaging time(8 hours), and form {#highest annual

daily maximum 8-hour averge concemation averaged across tlergears).

The welfare effects evadcebase available in tharevious NAAQS review induded decades of
extensive research on the phytxic effects 0fOs, conducted both in and outside of theited States
that docurents the irpacts of ozone oplants ad their associated ecosysterasS.EPA, 1978, 1986,
1996, 206, 2013).

In light of the extensive evidence base, the 20%2 concludel there was a aasal relationship between
ozone and visible foar injury, redwcedvegetatiorgrowth, reduced producity in terrestrial
ecosystems, redudgield and quality of ageultural crops, and altation of belowground
biogeocherntal cycles. In ddition, the 203 ISA concluded there was likely to be a causkionship
between G and educed carbon sequestratia terrestrial ecosystems, alteaatiof terrestrial
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ecosyste water cycling, and altation of terrestrial communitgomposition Furher,based on ththen
available evidence with regard t@ €¥fects on climate, tle 20130zone ISA also found thexto ke a
causal relationship between clyamin tropospheric ozoneoncentrations and radie¢iforcing, found
there lkely to be a causal legionship betwen tropospheric ozone concentrations and effat dimate
as quatified through surface tempetate response, and found the evidence torizeequate to
determinefia causal relationship ests between tropospherazone concentrationsd health and
welfare effects related to UB shielding

The 2015 secondary standard for ozone was a public welfare piey judgment made by the
Administréor, which drew upon thevailable scientific evidere for Os-attributable welfare effgs and
on aralyses of expostes and public welfare risks based on impé&ztegdation, ecosstems andheir
associated servicess aell as judgements about the apprate weight to place othe range of
uncertaintiesnherent in the evidence and arsdg.

Consiceraions Regardig Adequacy of the Prior Standard

The Adminidrat osrcanclusionn the previous NAAQS review regardinghe adequacy of the
secondarystandard that was set in 2008 (075 ppm, as annual’ighest daily maximum 8 hour
average concenttian awraged ovethree consecutive years) gave primary consitar o the
evidene of growthaffects in welstudied tee species and information in cuntuta seasonal ozone
expostues in certain study areds doing so, the exposure information fdass | areas was ealuated in
terms of the W126 Cumulative SeaabBxpasure Index, a index reognized by the 2018zone ISA
as a mat hemat iunadizing gnbienbadr quiay infiofmatron is a biobgically
meaningful form for ozoneegetation deds purpose® The EPA focused on the W126 index for this
purpose onsistent wih theevidence of the 201®zone ISA and advice from th€ ASAC. The
Administrator gave particular wght to analysis with focsion exposures in Class | areas, which are
landstha Congresset aside for specific uses intendedorovidebenefits to the pulic welfare
including lands that ar® be protected so as to conserneedtenic value and the natal vegetation and
wildli fe within such areas and to leave them unimpuiioe the enjoynent of future generation$his
emplesis on |lads afforded speciafjovernmenprotections such as nat@rparks and forests, wildlife
refuges and wilderness areasyme of which are desigmatas Class | areas under the Clean Air Act,
wascorsistent witha similar emphasis in the 2088view of theNAAQS (73 FR 16485March 27,
2008).

As noted across pareviews of thesecondarystandardfor ozone, the Administrabr 6 s j udgment s
regarding &eds that are adverse to public welfare considherihtendedise of the ecological receptors,
resourcs, am ecosystems affects. Thus, inthe previous NAAQS review, the Administrator utilizedhe
medanRelative Biomass Los&kBL) estimate for thetadiedspecies as a quaratiive tool within a
larger famework of considerations pertaigito the public welfasignificance ofOs effects.The
Administrator recognizeduch considerations toclude effets that are associated tvieffects on

growth and thathe2013 (zone ISAdetermined to be causalby likely causally related to ozonedn
ambient air, yet fowhich there are graar uncertanties affecting estimatex impacts on public

welfare. Theseothe effects included ragted productivity in terresal ecosystems, rededcarbon
sequestratiomi terrestrial ecosystems, alteratiohterrestrial communitgompostion, alteraion of

below ground bigeochemicatycles, and alteration of testial easystem water cycles. Eh
Administrator in consideriig the revised lowestandard, noted that a rieed standard would provide
increasegrotection for other gpwth-related effe, includirg for relative yield lossRYL) of crops,
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reduced carbostorage ard for types of effectfor which it is more difficul to determine pubdiwelfare
significance, asvell as for other welfare effects okone, such as visibfeliar injury (80 R 65390,
October26, 2015).

In reaclting a conclusion in the amouaot public welfare protection fsm the presence of ozoire
ambient air that is gmropriate to be affordeby arevisedsecondarystandard, the Aministrator gave
particular cnsideratiorto the follbbwing:

The nature and degg of effects of @on vegetton;

Thestrength and limitatios of the available and relevanformation
Commaents from the publicon thnAdmi ni st r at or 6 s;adr oposed deci si
The CASAC reviews mgarding the strengtlof the evden@ and its adequacy toform

judgements on public vfare protection.

PwpnPE

It was also nted that the Clean Air Act deaiot require that secondarystandard be potective of
all effects associated wifa pollutant in the abient ar, but rathe those knan or anticipated effects
judged fiadverwedarebo t he public

Does the Current Evishce Alter Conclusions from theast Review Regardig the Nature of
Welfare Efeects Attributabldo Os in Ambient Air?

The evidence newlavailable in ths current NAAQS review supports, sharpgnand expands on the
corclusions raded in theprevious NAAQS review. Consistent with thevidence inhe last
NAAQS Review, the currenthavailable evidence describes armagrof ozone effects ovegetdion
and reléed ecosystm effects as well as thele of ozone in radiative forcing dreffects on
temperatureprecipitation, and related otiate variables. Edence nevly available in thigeview
augments more limited previsly available eviderrelatedto insectinteractionwith vegetation,
contributng to conclusions regarding ozoniéexts on plantnsect synalingand on inseic
herbivores. Thus, the conclusns reached bthe EPAIn the lastNAAQS review are supportedyb
the current evidendease ad mnclusiors are reacdd in a few new areas basauthe now
expanded evidence. Tlearrent Draft Ozone PA detils of dfects of ozone on vestation and
ecosystm processes are revieweddstail and updated with mgy available evidence.

PublicWedfare Implicatiors

The pubic welfare implications othe evidence regarding ozone welfeffects are dependent on
the typeand severity of theftects, as well ahkeextent of the effect at@articular biological or
ecologicallevel of organizationin the Draft OzondA, the EPA discusses such factorslight of
judgements and conclusiom&de in prior reviews rgarding effets on the public wifare. As
providedin Section 10fb)(2) of theClean Air Act, thesecondarystandad i s t o ®I®fpeci fy
air quality the attainmeh and maintenance of whiéh the judgement of the Administratods
requisite to protedhe publicwelfare from any kawn or anticipated @verse effects associatedthwi
the presence of such giollutart in the ambient aid The secondarystandard is notmeant to protect
against dlknown or anticipated ozone relateglfare effects, but raer thosehat are judged to be
adverse to the publwelfare in a bright lineletermination of adversity is notrequired in judging
whda is requisite. This the lewel of protection from knowor anticipated adverse effects tabhc
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welfare that is regjsite forthe secondarystandad isa public welfae policy judgement to be nda
by the Administrator.

Is Therenformation Newly Avaliable in this ReviewRelevant ® Consideration of the Publ
Welfare Implications of Ozone RabdWelfare Effects?

The categoris of effects identied in the Clean AiAct to be included among \Ware effects are
quite divese andamong these categosi@nysingle categry includesmany different types of
effects that are of broadly varyingesgficity and level of rgolution. For instance, effectsn
vegetation is @aegory identified in the [@an Air Act Section 30@), and theDraft Ozone ISA
recoquized rumerous vegetion relaed effects of ozone at tlseganism, population, community,
andecosystem levelln thedecisions to revise theeconday standard in thedd two reviews (2008,
2015)the Administrator recognized thaylproviding protecton basedon considerabn of effects in
natural ecosystems areas afforded special protectitmerevisedsecondarystandard would also
A pr ov ival a praectiorefo other vegetation that issadby the public and potentially ffcted
by ozone indlding timber, producgrown for @nsumption and horticulturalants used for

| ands c apR68403) Ocbbdr@6, FO1p The EPA provides in th®raft Ozone PAFigure 4
2 (Potential effects of ¢bn the public wlfare, which does m excellent job at sumarizing the
potental effectsof causal or likely to bearisal impact of ozone on vegetatadithe organism,
populaton, community, and ecosystenesdls.

Exposures Agciated with Effects

Thetypes of effectsdentified in Figue 42 of theDraft Ozane PA vary widely with regard o the
extent and level ofetail of the available informatioi#& describes the ozongmosue
circumstances that magicit them. Therefoe, EPA organized a sectiom theDraft Ozone PA®
address fist, effects of ozonexposureon growth ad yield efiects, a category of effedisr which
information on exposure @trics and ER relationsips ismost advanced. In additi, the EPA
discussethe current information afable regeding exposuranetrics ad relationships betves
expasure and theccurrencend severity of visible far injury.

Growth Related Effects

Thelongstanding body ofegetatio effects evidence atudes a wealth ohiformation on
aspects of oawe exposure that are impant in irfluencing effects onlpnt growth and yiedl. A
variety of factors have been instgated, includingoncentration,ine of day, resge time,
frequency ofpeak occurrencglant phenology, pdisposition, etcln the lag several reviews,
based on the theavailable evidencesavell as advice frm the CASAC the EPA ha focused
on the use otumulative, seasonal coertration-weighted ndex fa considering the growth
related effects evidencend in quantitatie exposuranalyses for purposes of reaching
conclusions on the Secday Standard. Morespecifically, the EPA used the W1zZtased
cumulative, seasonal metrithis metric, commonly calledhe W126 Index, is a netiresold
approach desdred as the sigmoidallweighted sum of all hourly ozone conceations observed
duringaspedfied daily and seasondlme window, where each hwly ozone conasration is
given aweight that increased fro 0-1 within increasing conceration The most welstudied
data sets in thisegard are those for 11 tree speaieedlings and ten quereferenced and
described ly Lee and Hogsett (1996) aihtbgsdt et al (1997). These dataseinclude 1) for
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growtheffects on seedlings of a séttee spees, and2) for quality and yield effcts of a set of
crops. These datasewhich include growi andyield respone informaton across a range of
multiple seaspbal cumulaive exposures, we used to develop robusjuantitative, ER functions
for reduced gpwth (RBL). In seedlings of the teespecies and IR functions for RYL for a set
of common oops, the  E P dndlssions regaling exposure levels of ome associated with
vegetation relad effects at the time ofhe last review we based pmarily on these established
E-R functions. Théraft Ozone ISA concludes hat @At he ¢ u muideainciuding e X p
theWl26 Indexji ar e t h e b preach fa stuayinh thebeffeets atgpe exposure on
thevegeé at i on iAccordihgh; inthis &view, the EPA as in thask two relewsused
the seasonav126-based cumulative, concentratiaeighted metrc for consideréion of the
effects evidene in quantiative exposure analysgsatrticularly related togrowth dfects, whth
appearseasonable and scientifically soundhi§ informaion for the tree spees, in combination
with air qualityanalyss was &ey consideratin in the 2015 EPA decisian thelevel for the
revisedsecondary standard (80 FR 6529®ctober 26, 2015)

Other Efkects

With regard to climateelatedeffects, irtluding radiative forang, the newly available evidence
in this review dos nd provide nore detailed quantitativeformation regarding ozone
concentréions at the national st Although ozoneontinues tdoe recognized as having a
causal redtionship vith radiative forcing ad a likely causal relationship wieffects on
temperdure, pregpitation, and related clinb@variables, the neaniform distrbution of ozone
(spatially and temporally) rakes the deslopment of quantitative relationskipetweentte
magnitude of such &cts in differing ozone concentiats inthe U.S.chdlenging Thus, the
DraftOzoneISAre ogni zes t hat iicimate medaling tdols/anationatraso® n's i
models, aml the need for more comprehensolgservational datonthese effects represents
sources of ucertainty in gantifyi ng the precismagnitudeof climate responses to aze
changes, particularlgt regionascles While these coplexities affectheE P A 6 styta b i |
consier specific ozone concentrations@asated with differing magnitudes of clitearelated
effects, it does givehe EPA the ility to estimate growthrelated impacts of trees that can
inform their considerationfahe sequesationof carbon n terrestrial easystems, a process that
can redicetropospheric abundance of the polluté@©2) rankedifst in importance a a
greenhaose gas and radiative fongj agent.

What Are Important Uncéginties in the Evidence?

Among the ategores of effeds identified inpast reviews, key uncertaintiemmain in the current
evidence The categry of ozone wdbre efects for whch currenunderstanding of quantitaé
relationships is strongest is tegdplant growh. As a esult, this categgrwasthe facus of the
Admini strator 6s etstreview,iwithiRBLnmirde seediingplayingtthle rolef
surogate for tle broader may of vegetation relateeffects that range from the individiplant level
to ecosystm services. Limit@onsin theevidence base and associated uncertaintiegmesal in
the last reviewemain and inclde a number ofneertainties that dect charaterization of the
magnitudeof cumulative exposure conditionkaiting growthreductiors in U.S. forests.

As recognized in the last review, there are uncertaintigbe extent to which th&l tree specie®r
which thereare esablished ER functionsencompass the range of orssensitive species in the
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United States and also the extetd which they reprant U.S. vegetation as a whole. Therefore, it
should not bessimed that species ohknown sensitivity are terantto ozore.

The EPArecognizedmportant uncertainties iextent to which the R functions fo reduced growth
in treeseedings are alsalescriptiveof suchrelationships during later life stages favhich there is a
pauciy of established IR relatiorships In addition,the EPA recogizes limitations and theability
to estimate growth effectd tree lifetimes of yeato yearvariation n ozone conentrationsFor
example, the studies on whicletasablished ER functiors for 11 tree species are basedy in
duration (sgh as 82 dgs in a single year to 55fays spanning more than one year}hk Draft
Ozone PAthe EPA gaes to greakengths in valking thiough uncertainties and recognizing
limitations and data interptiaion with a number of studid¢isat they have consiered. Thiss not
unexpected due tt¢ biological variability in respoergo a pollutant such aszone n ecological
systems.

Exposure ad Air Quality Information

In generd the EPA decision makingn the last review placed greatweight on estimies of
cumuative exposures to vegeia based on ambient air monitoridgafor ozone and
consiceration of tlose esmates inight of ER reldionships for ozone related reddion in tree
seedling graith. These analyses supported ¢hngderation of he potentiafor ozone effects on
treegrowth and productivity as well &S associated impacts @range of eosysemservices,
including foress, ecosystem productivity, amdmmunity composition (86-R 65292, October 26,
2015).

In revising thestandard in 20150 thecurrentstandard, he Administrator concluded that with
revision of thestandardevel, he existirg form and &eraging tine provided the control needed to
achevethe cumulative sesonal exposure circumstances idegdifor theseconday standard The
focus of cumulativeeasonal exposure primarily reflethe evidence of ER relatonshipsfor plant
growth. The2015 conclu®n was supported by the air qualdgia analyzed at thaime. Analysis in
thecurrent reiew of the still moreexpanded geof air monitoring data, hich includes 1,545
monitoring sitewith sufficient data fowvaration of desig values, doumentssimilar findings as
from the analysis aflata from 20002013described in the last review.

Monitoring sites withlower ozoneconcentrations aseasuredy the designvaluemetric (based on
thecurrent form andveraing time of thesemndarystandard also have lower cumulative seasonal
exposues as quantified byhe W126 Index. As the form ardeagng ime of thesecondary
standard have not changed sint997, the analyses performed hbgenable to asseske @ntrol
exerted bythese aspectsf the standard in combinations with reductiamghe level (i.e.from 80

ppb in 1997 to 75 ppb i2008to 70 ppb in 2015pn cumulatve seasonal exposures inntes of the
W126 Index.

In Figure 47 of the Draft Ozone PA, the evidence cuertly availabe leadshe EPA to conclsions
regarding expose levels associated with effects @milar conclusionsn the last review. Bsed
largely on ths evidence in combation with use of RBlas a surrogat for vegetation related
effects, the valeof 17 ppni hrs was the average W126lex (over three yearsjas identified in the
2015 decision (80 FR 65393; Octoh2#, 2015). As summazed abovethe nformation availablén
the present reviewontinues tandicate that cumulativeeasonal exposulevels at wtually all sites
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with air quality meeting the auent standard fall below the level of 17 pgrs that wasdentified
when thecurrent sandardwas established (86R 65393; October 2@015). Additiondly, the
average W126ndex in Class | &as that metthe current standard fthe most recent thregea
period is below 17 and at or below 13 ppns in 44 6 those46 Clasd areas. In adition, in the
currentDraft Ozone PATable 42 summarizeslistribution of W126 Index alues in/near ass |
area. In summary, as is thcase at all monitoring siteationally, sites in or near Class | areas with
designvauesat or below70 ppb in themost recent thregear period have had seasonal W126
Index (based on three yeavera@) at or belowd 7 ppm-hrs. As was the case at thime the current
standard wasstablished, with the exception of four values thatioed nearly a deade ago in the
southwest region, cumuiae seasonal exgsures in all Claskareas during periods thatet the
curren standad were no higher than 1@pmhrs which reflects a protéive level in the standard.

Based on establishedEEfundions for treeseedling growt reductions in 11 spess, the tree
seeding RBL for the meliantree species 5.3% fo a W126 Indeyf 17 ppm-hrs, rising to 5.7%
for 18 ppmhrs, 6% for 19 pprlrsand 6.4% for 20 pprhrs. Below 17 ppnairs, median estiates
include 4.9% fo 16 ppmhrs,4.5% for 15 pprrs, 4.26 for 14 pprhrs,and 3.8% for 13 pp-hrs.
These estimates areachanged fromvha was indcated by the evidenda the last review.

The EPA has focused in the current review on thR Eelationsips available in thelast review ér
purposes of consideg ozone exposure lels associatedith growthrelated impactCurrently
avalable evidece, including the newly ailable in theDraft Ozone ISA does not indicate the
occurrence of ozoneelatedeffeds attributableto cumulativeozone exposures lowédran was
establified at the time ohklast review (.0@ ppm). As in the last rdew, the arrently available
evidence continues to supportaulative, seasonal exposure index as a biologicalgvant and
appropria¢ metric forassessment of the evidenaf exposure/sk information for egetation, most
particularl for growth reated effecs. This is reasonableesponsible, and reflects gbose of
scientific information by the EPA. The evidermmtinues to suppdrimportant oles for cumulative
exposire and for weigting higher concendtions over lower concertions of ozon@nd ambient
air. Thus, among thearious such indices considdra the literature the cumulative, concentration
weightedW126function cotinues to béest supported for purpes of relating mnone air quality to
growth-related effects.

The RBL appearstbe appropately considered assurrogate for an array of\atse welfare
effects and based on consideration of gsem frvices and ptential forimpacts to the public as
well as conceptal relationships beteenvegetation growth effis and ecosystescale eféds.
Biomass loss ia scientifically sound surrogaof a variety of adverse effects that could be exerted
to pubic welfare.In the previas review, the Administtar used RBL as surrogate for
consderation of the broader eay of vegetatio related & ects of potential wéare significance that
included effects of growth of individual sensitive species axténded to ecosy&m level effets
such as community cgoosition in natual forests, partidarly in protected publicands (80 FR
6543, October26, 2015).The EPA believs, andthe CASAC concus, that information available in
the present review doestrall into questiorthis approals, indicating there contues to be support
for the ug of treeseedling RBL as a proxipr the broadearray of vegetationrelated effects, most
paricularly those rkated to growth.
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To What ExtenDoes the Available Imffmation Alter Our Lhderstandingf the Magnitude of
Growth Reductions Expected to bERublic Welfare Significance?

It was recommenddd thelasr evi ew t hat a 6t% RIByy hsdeahoteditamnrac c e
identify asecondarystandard that would hnit threeyear averge ozone expsures somewhat below
W126Index values associated wih6% RBL in the median specieghis led to identication d a

seasonal W126 Index value of ggmt-hrs that tle Administrator concludewas appropriate as a

target aor below which the ew standard wuld generally restrictiamulative seasonal exposures

(80 FR 65407, October 26, 2015T.he currently avibable evidene continues to indicate conceptual
relationshipsetween reduced growth and the broader array of vegetatisted effects bamhbent

0zane exposure.

What Doeghe Information Available in th€umrent Review Indicate witiRegards to Suppbfor

Use ofaThree Year Average Seasonal W126@dr as the Gnulative Exposure Metric (Associated
with a Value of 1pm-hrs) for Describng the Requsite Level of Protectiofor the Secondary
Standard?

In the seting of the currenstandard, the EPA foused on combl of seasonal cumulative exposures
in terms ofathree year average W126 Index metric. The evaluatiotheiPA for the las review
recanized there to be limiteinformation to discern differeesin the level of protectio afforded
for cumulative grovith-related effects by standard focaed on a sigle-year W126 as compared to a
threeyear W126 Index (86 R 65390, October 262015). Accadingly, the identificatn of the three
year average farorsidering the seasonal W13a6dex recognizethat there \esyearto-year
variability, not justin ozone cacentrations, but also in environmental factors, inclgdanfall and
meteaological factors, that influences theccurrence and magnitude of oearlated effects in any
yearand contribute mcertaintiesto interpretation of the potentialftharm to pblic welfare over the
longer term. Based on this recogmit, aswell as othe corsideratons, the Administrator gxessed
greater confidence in jgénensrelated to public wéhre impacts baskon seasonalV126 Index
estimated by a thregearaverage andccordingly relied on that metric, which appears of oedse
thought and dentfically sound.

Does the Currdily Available Scientific Evidencen Air Quality and Exposur@nalyses Suppowr
Call intoQuestion the Adequacy of the ProtectiAffordedby the Current Secondary Ozone
Standard?

As delineated pthe dean Air Act,theseconday standard is meant to gtect against ozoneslated
welfare effects that are judged toe adverse to #public welfare. The EPAIn development of the
Draft Ozone RA, considered the currently available information regegavelfare effects bozone in
this context, while recogming that the level of proteon from known or anticipated agrse effects
to public welfare that is requisite for th@condry standargis a public welfare policy judgement
made by the Adminisata. The EPA consi@red tle quatitative analyses, includg associated
limitations and unagainties and the extent twhich they indiate differingconclusions regarding
the level of preection irdicated to be provided by the curretgndard from adveeeffects. The
EPA additionally considered the key aspsdif the evidence in air quality/exgure information
emphasied in establishigthe currentstandard and the associated public faed polio/ judgements
and judgements about inherent uncertairttielsare integral tadecisons onthe adequacy of the
currentsecondarystandardfor ozone. In considering the currentlgvailable evidece the EPA
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recognized th longstanding evidence base oétregetationrelated effects of ozone, augmented in
some apeds snce the lasteview. Congstent with the evidencm the last review, the currently
available evidence describean array of ozomeffects orvegetation ad related ecosystem effects as
well asthe role of ozone in radiative forcing with effectsatimate related vaables. The arrent
evidence base supps conclusions of causal relatibijs between, particularlyvegetation and

other endpoits and likey to be causal relationships betwether endpoints thahe EPA

thoroughly discussed in tharaft Ozone ISA. The EPA appropitelyrecoquized uncertaities in
categories of effects newlgentified thatcould limit consideratiorof the protetion that might be
provided by the currerstandad aganst these effects.

As was the case in the laswiew, a category oéffects forwhich the @idence suppas quantitative
description of reladbnships betweermir qualty conditionsandresponse iplant growth or yieldThe
evidence base continsi® indicate growtkrelated effects asensitivewelfareeffecs, with the
potential forecosystemaale ramificaibns. For this category of effectbere are estaidhed ER
functions that riate cumulatve seasonal exposuné varyingmagnitudego vaious ircremental
reductions in expected tree seedlingvgio(in termsof RBL) and in expeted crop 1eld. Decades
of research also recognizes visifidé ar injury asan effectof ozone, althogh uncertainies continue
to hampe efforts to quantitativelgharacerize the relationship of its occurrence and netege\erity
with ozone exposures

Reviewsof NAAQS alsorequired judgements on the extemtthich particubr welfareeffects éuch

aswith regardto type,magnitudéseverity, or extend) are imptant from a public welfare

perspective. In the case ofarg such a judgemenincludes casideratiorof the publicwelfare

significance of small estiatesof RBL andassociatedinquantified partial for larger scale effects.

With regard to public welfarggnificance of 56% RBL, the EPA notes CASAC charactation of

6% RBL (inseedlings ofmedian tre species) ithe last review. The rationale prded by the

CASAC with thischaracterizatiomnvas primariy conceptual and qutdtive rather than quantiise.

The conceptual characterization recognized linkbgegeen effects o the plantevel scale ad

broader ecostemimpacts and tlis facilitatedthe Administrata considelRBL as a surroda for

the boader impacts that atd be elicited by ozone. e 2A5 decision, the Administrator took

note of CASACadviceregarding usef RBL as goroxy and stthestandad wi t h Aunder |l vy
objective of a reised Secondarptandardhat would limit @mulative exmsures in nearly all

instances to those forwhithemeli an RBL esti mate woul dBlFR s o me
65407, Octobr 26, 2015)The 2015 dcision noted h a t Adiibidtr&ordoes not judeRBL
estimatesssociatd with marginal lgher exposues [at or above 19 pphrs] in isolated rare

instances b beindicativeof adverse effect® the public velfar e(&0 FR 654070ctober 262015).

In consideringhe quantitative analyses availabighe Draft Ozone PAthe EPA noted the fidings
from the analysis of recémir quality at sites acrosige United States, including in or near 64 Class |
areasard also analysis Phistoricalair quality. Findigs fran the analysis of air quality dateoin

the most recent perd and from the lager analysisof historical air quality da extended back to
2000 are consignt with the air quality analysis finding/sat were part oftie basis fothe current
Standad. Tha is, in virtually all design valuperiods and in all locatins at which thewrent
Standad was met, the thregear aerage W126 metric vgaat or below ¥ ppnthrs, the target
identified by the Adhinistrator in estalishing the arrentstandard (8 FR 6%04-65410, October

26, 2015).
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The EPA summarized in th®raft Ozone PAthat there is little in the information available the
current revew that differs fom that in the last review that reldtekey aspects oftte judgmentsind
associated decigiothat established the currestandardn 2015. The new informain available is
consistent wih that available in the last new for the primiple effects for vaich the evidence is

strongest (suchsagowth, reproductin, and relad larger scale effegitas well as visible foliar

injury).

Gereral Comments

1.
2.

The CASAC complimens the EPA ona vey thorough and wellvritten Chapter 4
The fourdation upon which scientific dataeweutilized while alsancorporating concpts of

judgenenton behalf of the EPAvith input from various entitielays a strong and clear saéfic

process otonsideratios for the preliminary conclusions ¢ime currensecondarystandard.

Thepreliminaryconclusion by thé&ePAthat the 2015decison to revise the level of the
seconday standard for photochemat oxidarts, including ozone to07 ppm (70 ppb)n

conjunction with retaining the indicator (€, averaging tim¢8 hours) and form @ highest

annual daily maximum-8our avelage concenttan, averagd across three years) aaws to be
working in main&ining anbiert air concentrationsf ozone across #United Stag¢s at levels

that are protective for the publieelfare, particularly as related to vegetation.

RBL appeasto be appopriatdy consideredas a surrogate for anray of alverse welfare effects
and tasedon consideration oécosystem servicemd potentiafor impact to the public as well
as conceptuaklationships between vegetation growth effects and staspale efects.The
CASAC agreses that biomass losssreported inrRBL, is a scientificaly-saund surogate of a

variety of adversesffects that ould be exerted to public welfare.
The EPA believes andthe CASAC concus, that information available ithe present revew

does ot callin to question this RBLproach, indicatinghat there contiuesto be support for
the use of tree seedliRBL as a proy for the broader array of vegetation retheffeds, most

particularly those related growth thatcould be impacted bpzme.
It was recommerwtl in the last reiew that a 6% RBL waB u n a abty bighd

and

endeayv

to identify aseconday standard tht would limit threeyear average ozone eogure sanewhat

below W126 Index values associated wit&aBBL in the median spées, andhe CASAC

concusthat this stategy is still scientifially reasmable. The identifiationof a seasonal WH

Index valueof 17 ppmhrs thatthe EPA concludesipprqriate & a target at or below which the
Secondary Standamould generally restriccumdative seasonal exposur@he CASAC
believes that this targetd dill effective in paricularly proecting thepublic welfare in light of

vegetation impacts from ozen

On August 23, 2019, the D.C. Circuit Court issued pimion concluding, in redvant pat, that
the EPA had not prowled a sufficient rationale faspets of its decision a the 2015 secolaaly

stardard (Murry Energy v. EPA, 936 F.3d 597 [D.C. Cir.18)). Accordingly, the court

remanded the secondary stamtta the EPA for furtherjustification orreconsideation,

patticularly in relation to its dasion to focus on a 3/ear average for conseshtion of the
cumulative exposure, in terms of W126, itied as providing requisite public welfare

protection, adits decision to not idntify aspecificlevel ofair qualityrelated to visible foliar
injury. It is not clear ifthe EPA has fully addressithis concen in the Draft Ozone PA.
Figure 4D3 contaning ascatter plot of W126 versustur ozone design ltees baed on 2015

2017 chta shold be included in Gapter 4to justify the use of the-Bourozonedesgn as a

surogéae for W126.
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9.

The CASAC recommendghat theDraft Ozone PA should more thorougtdddres effects of
ozone on climate change by providiggantitative estimates ahuncerainty bands for effects of
ozone on gbbal warming and the ogeqence for economic ad wefare effects on #aUnited
Staes.At a minimum, estimates of the changenviarming caused by a change in ozone should
be discussedndimplications for huma welfae in the United States should evalated.

10.The approach desbed in Chapter 4 to assideing the evidencéor welfare dfects is laid out

very clearly, thoroughlgiscused and documented, and provided a solid scientifilergnning
for theEPA concluson leaving the currerdecordary stardard in place.

Future Reseach

What are the BSAC views regarding the areas for aditihal research identified in Chaptersa®d 47
Arethere additional areas thiashould be highligted?

The CASAC ecommends thahé following be included as important areasudfire resarch:

w

egee

€€

PAMS monitoringinformaton for the months oApril through @tober in ozone nonattainment
areassince peak ozoeconcentrations have beshifting from summeto late springand early
fall. Ozone exceedances that occur in the late gl earlyfall maybeimpacted by diierent
VOC species than ozone exceedarthasoccur in the summer.

Further resachinto current ozone chemistrgndhow it may be impaed by dimate chage
Research ito development of more efficient and efigetcontrol stateges br ozone reduction
Assessrant ofrespiratory effectstherthan FEM at ozone levels that are tine range bthe
current standard, pigularly endpointssuch asairway hyperresponsivenss and airway
inflammation that are importafar childrenwith ashma.

External valdation ofthe FEM E-R and MSSnodels, ad validation with otheFEV1 models.
Further resegch into the metabolic effetsof ozone, partiglarly in human ppulationsfor
clinical health outcomes such as metabolic sgntk, diabeds, ¢c., as well as interradiate
indicators like insulin resistancandin animal toxicology studies abncentratims closer to
ambient concemations

Further research into the form of the ozone standard with specific focus on moving from the
fourth-highest daily maximum 8-hour ozone concentrations to a more integrated approach (e.g.
average of 10 highest daily maximum 8-hour ozone average concentrations.)

Further research into new technology to inform exposures of the general population, including
at-risk/sensitivepopulations, to ozone.
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Dr. James Boylan

Chapter 17 Introduction

To what extent does tIi@ASAC find that the informaton in Chagper 1 is clearly presnted and that it
provides usefulantex for the revew?

EPA has provide@€ ASAC with a poobf consultantshat can respond tontten questions from the

CASAC. Although the pool of consultartiasprovidedadditional insidpt and uskil information, they

do not serve the same roleaaBrma ozme review @nelsince there areandeliberationsd only

written answers to specificuggions. | feel that th&raditional review process (with pollutt gecific

review panels) isignificantly more informative o CASACO6s r ec o matievsweraal i on s
discussons and deliberains among expestwith differingbackgrounds and ogonsresulting in a
morecomprehensive examination of controvatsopics.

The purpose of #nPA is tobridge the gap betveen EPAG s s ci e nt thefjudgemeats ses s m
requred by the EPA Admirstrator when detenining whetheto retain or reviseie NAAQS. It is

unusuako review a draft PAand draft ISA simulineowsly sincethe ISA is thescientificbasis for the

PA. Also, it is unusual to include the REs part of the PArather than a standone documenthat is
reviewedprior to the releasef the draft PA. | feel hat a second draft of the PA (with an uigdbREA)

shout be reviewed bthe CASACafter the final ISAs released.

Chapter 271 Air Quali ty

To whatextentdoes the CASAC fintdt the inform#on in Chapter2 is clearly presenteandthat it
provides usful context for the review?

Os andPhotaehemcd Oxidants in the Atmoghere(Sedion 2.1)

This sectim shoulddiscusshow the precursoemissonslisted inthis sectioNOx, VOCs, CO, and
CHas) areimportantfor ozone formationAn overview of the chendal mechanism should Ipeesented,
and impatantchemicalreactions shodl be highighted.The relativeimportance of eacprecursor
shouldbediscussedwith respecto urban ozonérmation vs ozone formatio in the remote
tropasphereAlso, the relatie importance oNOx vs. VOCsshould be discssedwith resgct to
geograpla locationin the U.S(e.g., &, NE,Central, Midwest, West).

SaurcesandEmissionof Os Precursors (S¢ion 2.2)

This section pres#s estimated natiohaaluesfor 2014 NEI enssionsHowever, there is no detailed
discusgn on the unertainty assoctad with ech pollutant or soge setor. Some pollutants and
secbrswill be much mpe uncertain than oth& For ekample, NOx emisions from electric gnerating
units (EGUs) hae low uncertainty since they are typically aaptiby hourly CEMs.On the ober hand,
other source sectoamdpollutantsmaybe highly uncerin. Theuncertainies in the emissionsiventoy
(magnitude, satial allocationandtemporal albcation) shalld be discussed for each pollutant and
source seor. In addition, it would behelpful toadd national maps ataining countylevel emissions
for NOx, VOCs, CO, andCH4 to show the variaility across the coury.
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It is not cleaiif CH4 is induded in tle VOC emissions or nothe text should clearly g&if CHs is
included orexcluded from he VOC emissions disssed in thihapter

Ozonein Ambiert Air (Section2.4)

This section shald include a discuson on ozone precuwstrends in adition toozone trends.
Specifically, trends in NOx, VOCs, ai@D measuremens from nationalmonitoringnetworks (AQS,
nearroad NCore, and PAMS) shouloe ircluded ard discussd.

It is stated on e 2-1 9 , A B hesdasomatpatterarfan urban siten BatonRouge, LA.
Throughout the southeastern U.S., the &g concentations are ofte observedn April and May
dueto the onset of warm tempénaescombinedwith abun@nt emissions of biogec VOCs at the sta
of the growing seson. This is ofte followed by lower concentrations during the summer monthsshw
is assocated with high bmidity levels that tend to syppess Qf o r ma Whiletinis staement might
be trie for Baton Rouge, does not apply tohe entire southeasteU.S.In additin, a reference should
be provided to support the statement tiigh humidity levels suppresQ; formation.

EPAGs Zdptiosal Hrents Rule allsicertan ozone neasuremestdue to natural evesiio be
excludedfrom the official degn values when coparedto the NAAQS.In some cases, identical
exceptional evestcanbe treaed differently nh one loction vs. another badeon how close the areats
the dandard. In both Iacations, people arenpacted by advee health effects, bthe data is removad
one location and not the oth@hePA should discuss hoexcepional eents are accouadl for inthe
policy assessment

Background Q(Sectim 2.5)

EPAussdthe CMAQ chemcal transport modekith the zereout approacho estimaée U.S. background,
international, and natural contributiarfiSgures 222, 223, amd 2-24 shouldadd a 100% lineEPA

shout add explanations fwalues over the 100%te. Thecgptionin Figure 226 is incorrectThe
figures andables containing SB contribution on the avege of the top 10 predicted{@lays and the
4" highest Q daysarevery usefil and relevanto policy decisiors. These valas should be comped to
previous vork by Jdfe (2018)and Parrish (@17, 2A9).In Appendix 2B, the scelused in Figure 2B5
should be reduced from00% to a lower value to allow the reatteseethe differences between
monitoringsites.

Chapter 37 Review of the Primnary Standard

What are the CASAC wws on the appach decribedin chapter 3 to condering the health effects
evdence and the risk assessment in order to inform prelimic@amgusons onthe primary stadard?
Wha are the CASAC viewsgarding the kegonsiderationsdr the preliminaryconclusions onhe
current primary standard?

The nore detailed discussiomaelection of study areas should be moved from Se@i»2.1 to

Secton 3C.2since AppendixBC is presated prior Appendix B. Sacramento (2 design value 86

ppb) does not met the secondelectia criteria listedonpage3@ 4, A Combi lneal st ati s
(CSA)/metropolitan statistical area (MSA) ambiant24 maitor design \alues are betwee50-80 pb,
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thus having minimleadjustment neeatl to just meet thaurrent8-hr O3 NA A Q SAreason for
sdecting thisstudyareashauld be added to the docmt.

The CAMx chemical transport model was only runha2016 meterology while the APEX exposw
model wa run using 201-2017meteorologicatiata.This Chapteshauld give a highlevel explaation
of how thesetwo modelsverecombined togenerat0152017 eposureswith a reference to the
Appendix for additional detks.

A comparson of 2016 emgons used the CAMx model (Bble 3G4) to the 2014 NEI emissian
(Figure2-1) showsimilar emssions forCO and VOCs (after adjustg for year specific bigenic
emissiors). However, the anthropogenic NOx emissions in 20&62&6 lower than the anthroggenic
NOx emissions in 2014l his large diference should be exjhed.

EPA performal an @ore model perfomance evaluatiotMPE) for each study are&lowever,

addtional explanations neededo describe the time series @a@haovn in pags 3G347 3C-61. It
appeas that the measuredaximum ddy 8-hour average ozorn(®DAB8) is averagd for all monitors in
anarea and compared tioe modeled MDAS8 averader all manitors in thestudyarea The document
should explain how themodeed MDAS average is calcalted wherobservations are misg). For
example, do the correspand modelresults @t ranoved ordo theyremainin the averge? Also, it
appearsthat he et 0ofi ng€il uded i n the top rthGCshan defofirlenued
sites.It would bemoreinformative to ealuatesites inside the CSA aralitsidetheCSA ¢ h lkuff fie r 0
siteg sepaately. In fact, itwould be most informativeo develop indszidual time series plots for each
monitoring site included irachstudy aea.T h e fAtte ©d issHigore 3C25for Atlanta in
January i1140. However Geargiaonly hastwo yearround nonitors in the state-or each study area
andseasonit would be useful to plot alhourly observed and model@dncentratiosin asingle24-
hourdiurnalplot with means and standarédations §imilar plot asFigure 3-67).

The documat shouldinclude the rumber of monibrs used in each modelrpermance summariable
contained on pages 3817 3C-59.1 t i s u nhluffee @itesare ifcludedhadog iith the CSA
sites.Again, it would bemore infornative to evalae sites insice the CSA andutside theCSA (the
ibf f er)séepasatehfor each study area

In addition to the ozone MPH,would useful to perform anodelperformance evaluationdr the ozoe
precursors (NOx ahvVOCs).If the precursor concenttiansdond t clmifaetobservatins, the HDDM
sensitvity results may not becaurate even if thezmne concentrations match observations.

Figures 3G67 and 3C75 far Atlantaare both missig thefi75 pphbd ozone distributins. Although NOXx
emissions were ri@djustel in Atlantafor the 75 ppb sceario, themodeling results fothe 75 ppb
scenaricshouldstill be included.

Section 3C.5.2.2.3 should discuss why N@aictions abne were selectfor adjisting design values.
In many cases, VOC reductions ocsimultaneousy with NOx redetions.Also, many aeas of the
county are egally as sensitive to VOreductions as NOreductions.

Table 3C19 containing percd emssions ©ianges used faach urbamrea to just meetach of the 22
air quality scenariosvduatedshould include a egative {) sgn for emission reductions.
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It is stated on paged thati | n 2 0 ¥ B% offobsaheld by civilian workers reged outdoor

work at some pointluringtre wor Od@ge3-56, it i s st aotthes dsforfbdido@ e x C €
workes, who due tahe requirements of their jobpend more time outdoors sAnformation forthis

group, including specific durations time spent outloors and actity data, § limited, the gopupwas not
simulated in this assessmgathough we notethat atargeted angbis wa performed in the 2014

HR E A The footnote on page5 7 s t adoa workr®are not a population that hasrbeplicitly

simulated in theurrent aalyses, and thupdites to exposure duration and tangatilation rate n the

current simulabns would be expected to prode different results thahdse estimatedot the 2014

R E A The PA shoulaéxplain why otdoa workerswere not simulagd in thecurrent analyssandif

this would have a significantnpact onthe risk asessmnt

Section 36 discusses interpolation afljusted air quality usingafonoi NeighborAveraging (VNA).
A justification for choosing/NA over othermethods shoulBle includel and its unertainty quantified.

The exposure and kgealts from the 7study areas that aii@ common with th2014o0zore HREA
review shouldbe compaed andsimilarities/differencesliscussedn this document

The aurrentform of the stadard is dscussed in &tion3.1.2.3 For the previous three ozetandads,

the fom has been thannualfourth-highest dailymaximum 8hour ozone average concetion,

averaged over 3 yearBhe PA discusses the findingkdtthis formbetter represestthe conbuum of

health effets associated with increasing oeranncentations corpared to the exceedea form of the

previaus thour ozone standar@onsiderabnwas given to the fiftthighest value and the use of a
percantile-based fom. In addition,it was reognizedthat this brm of the standard provides stétlyil

with regard tamplementation of thetandardHowever,the PA does not discuss the possible akan
Aintegratedo form of thigweed daity @maxichan 8dourpzmnegueage av er a g
corcentrations).

Conceptual |l y, rmeofthestdndad Srogld movided Giter fepresentatioof the
continuum of health effects assateid with increasing ozone concentratiohgpically, the higler end

of thedaily maximum 8hour ozoneaveiage concentrain distribution drives health effescThe arrent
form of the standarthrows away the thee hghest concentrations (which typicallyould have the most
significant health impacts) and ignorebe@tpotentially high concentrigons beyod the fourtkhighes
daily maximum 8hour ozone avege cncentation This means that thentre ozone seasds
characterized by a singletdur averag ozone measuremerffs a result, a monitor that measures ¢hre
high ozone alues (e.g., 1Q®8, 95 ppb) and the fourtkhigh value is 70 ppb, would hatlee same
fourth-high vdue as anothanonitar which meastes 0 ppb for each of its four highest congations.
In addition, the remainder of the higher end ofdhty maximum8-hour ozone asrage conentration
distribution is ignored (i.e., fiftkhigh, sixth-high, seventhrhigh, eightkhigh, ninh-high, andenthhigh).
An integrated form of the standBfe.g., 186day average vs. fourthighest value) would be abtobetter
aacount for thesdigher comentrations as padf a multi-day average of dailmaxmum 8-hour ozone
average concdrations.In addition, a1 integrated form of the standard would\pde greater stability
than the current form of the standarihwegard toimplementation bthe stadard.

EPA should conpare the current form of tlstandird against variousintegratedorms of he standat to
determine if the relationship is lineaf flear 1.00) and if the current form of the standard is apiatepr
for representing the coimuum ofhealth effects assaatied with increasing ozoneroeentations.
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Georgia EPDexaminedtie currenform of the shndard against various integrated formshefstandard
(average othetop 4 andaverage of théop 10 ddy maxmum 8hour ozone avege concatratiors) at
all 23 0zone monitors in the staté @eowgiafor 2013-2018.Comparisonsvere maddor annual vales
(20132018)and 3year design valug®015-2018) Theozone design valué for the current form of
thestandad vs.the average ohe top4 daily maximum 8hourozone average concentratsovas 0963
(Figure 1) Theozone @sign valueg? for the curent form of the standard vs. the averagenetap 10
daily maximum 8hour ozone average concentrataras 0979 (Figure 2) This indiatesthatthe
current form othe standard is appropte to repesert the upper parof the ozone conceamation
distributionin Georgia A similar type of analysishould be performed for the entire country (either
stateby-state orregionby-region) to @temine if the current fornof the ozone standardappropria¢
nation-wide.

Ozone Design Values

0.080
y = 1.191% 0.0089 ‘/‘3
0.075 R2 = 0.9632 »

0“
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Figure 1. Comparison ofhe 3-year ozonedesign value$20152018) using the annud™ high daily
maximum 8hour ozone average concentratienthe annual aerage of the {4 daily maximum 8
hour ozome average concentrati®n
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Ozone Design Values

0.080
y = 0.9829x + 0.0006
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Annual 4th High Conc. (ppm)

Figure 2. Comparison of tle 3-yearozonedesig values20152018) using the annual"high dily
maximum 8-hour ozone average concentrati@ the annual averagetbe tq 10 dily maximum &
hour ozone &erage concentratns.

Chapter 41 Review ofthe Seondary Standard

Whatare the CASAC viewsn theapproach described in chapter 4 to consideringetidence for
welfare effects in order to inform preliminaryraiusions on he secondary stalard? Whaare the
CASAC viars regarding the keyonsideationsfor the preliminary corclusions on thewrent
secondary standard?

On August 23, 2019, the D.C.r@uit Court issued an opinion concluding, in relevant paat, Ef*A had
not provided a suftient ratonale for aspectsf its decision on th2015 conday standad (Murray
Enemgy v. EPA, 936 Rd 597 D.C. Cir. 2019]). Accordingly, the court remanded $econdary
standard to EPA for further justification or resaeraion, particularly in Elation toits decision to
focus on a 3/ear averag for mnsideation of the cumulat/e exposure, in tens of W26, identified as
providing requisite public welfarprotection, and its decision to not identify a specific lefair
guality related to \gible foliar injury. It is nat clear if EPA hadully addressedhis concern in this
document.

Figure 4D3 containing a scatter plot of W126 versufi@ur ozone dggn values based on 202917

data should be included in Chiap4 to justify the use of th 8hour @one design as arsagate for
W126.
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Chapters 3 and 4

What are the CABC views regarding thareas br additional research identified in Chapters 8dx4?
Are there additional areas that should be highlighted?

EPA slould corsider extendinghe PAMS nonitoring seasofrom 3 months (June, Julugust) to6
months (mid-April, May, June, July, Augus Sepember mid-Octobe} in 0zone nonattainment areas
sincepeak ozone concentrations have been shifting from surnenfete sprirg and early fallOzone
exceedances thatour n the late spring ahearly fall mg be impacted by dferent VOC speciethan
ozane exceedances that occur in the summer
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Dr. Tony Cox

Chapter 1i Introduction

To what extent dogbe CASAC find that the information Chapter 1 is clearly msentedand that it
provides geul coneext for the review?

The discissions ofegislative backgovund andhistoryareclearly, although befly, presented. They
provide useful context for theview.

For the final PA, it mighbe useful to add a discuss of the exeptional naturef the curent CASAC

and NAAQS reiew process. Sgcifically, relevan badkground on ©ianges in processes apdocalures

could include: (a) further details of Adm&ti at or Pr ui t t éremdiaBduro (addingoto tiea s i ¢
discussio on p.1-12); (b) thedisbandingof the CASAC Particuke Mater (PM) Review Panel and

streami ning of thereview process to prometimely advice; (c) the appointment of a pool of non

member consultants to expand thepextise and fields of knowdige usd toif or m t he CASACO
review; and (d) the Administrato 6 s C A 8 4 @xqdiit emphasis 0 ound sience hroughout the

review praessjncluding reexamination of lorgtanding assumpins and frameworks used in previou
reviews.

Relevant backgund onmethoalogical changemmthecu r e nt CA S Adafdsechsia@ali ent i f i
approach in this reiew cycle couldbe povided in a separatsetion. These include the following:
(1) Drawing and preeaving key conceptual distinctigrbetween

a. Association vs. ausatim
i. Formd quantitative ausalinference vs. judgment falrawingcausal conasions
from dag;
ii. Manipulativeor interventional caus@an vs. Bradford Hill or weighbf-evidence
(WoE) causton;
iii. Statistical vs. biologicglmechanistic) concepts of usation
b. Empirically verified evidencevs. unverified assumths andnodels;
c. Edimated vs. actal individual expsues; and
d. Explicitly derived and independently verifiable scientific conctusi vs. expert
judgments.
(2) Emphass on more effective integiah of information from animakoxicology and controlled
humanexposue studies to
a. Elucidate andvalidatepotentia (i.e., hypothesized)atisalbiophysical mechanisms
underlying epidemiologichf suggested health risks; and
b. Better characterize dos#epenlent thresholds and causal biogical C-R functions for
pulmonay inflammation anather physiologa respnses irother tissues, organand
systems in response to inhaled ozone.
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The statedritentions for the Draft PApresend i n Ch apt serve dasouceofipolidye @t o
relevartinfor mat i o n; Ostafidab®to dbeod u a d d i e i cfailitate advice do the
Agency andecoome ndati ons to the Admi hmeCASAC raconomeddsthat o m t
these inéntions be more fully reak in hePA by undertaking th following measures:

1. Summarize\ailable empiricalevidence on howhanges n publichedth effects dependno

changes in ozone levelkleally, this information sbuld be discussed in detail in thieal ISA.

2. Summarize resudtfroma systenatic review andritical evaluation and synthesbpf rdevant
studees relied on t@each corclusions including negative stliesand studies of nonlinearR
functions for ozonehiat were omitted in the draft ISBut that should inform theAR

3. Throughoutthe PAclearly distinguish betweegausal GR functiors (describiig how public
hedth riskschangen response to changas ambent ozone levels) and regressiorRC
functions(describing how observed public héfalrisks differ across diffent olsevedor
estimated ambnt ozonelevels). These are igeneraldifferent ®ncepts and diffrent curves.
Cauwsal C-R functions are ttevart for policy analysis. The draft PA addressesesjon GR
functions. The final PAhould use validated causaR functionsto predict effets d alternative
policy choices

4. Increase transpagncy and logicataundnes in deiving conclusion®y doamentng exactly
how conclusions were reached and \at#d, in enough detail so that etls can trace and check
thelogic used. Tls documentatioshoud provide clear operationalefinitions of thekey
guantitiesandtermsused tocalculate, validte, anl conmunicate scientific results. Conclusions
should adress the extent to which changiNgAQS standards for ozonesthonstably caises
changes impublic hedth outcomes. Uncertdiles aml variability in the answershould be
guantfied.

5. Distinguish betwen esimated and actual exposurdgoughout the PA.

6. Disauss in more detail causal biolmgl mechanisms of inflammean-related halth effects
preventable by reducing current ozanleves (including if relevant, oles of the NLRP3
inflammasome imediatng pesistent adverse health effects).

7. Critically disauss the biological realisnoftheP A6 s r i s k p r delthgassumpons,s a n d
specificaly for howpublic health risks @& predcted to chage in responsetchangesin ambint
ozone levels.

8. Presat results of empirical validation testsf t h esk pRedidiians and modeling
assumfions against observatiorspecifcally for how public halth riskshave changed in
resporse to ©ianges in atment ozone levs.

9. Quartify uncertainty and variabilityin risk predictions, taking into accouapistemic
uncertainties (e.g., from model und¢amty and exposure estimati erra) as well as sampling
variability. Present comprehensivguaititative un@rtainty, sensivity, and variahlity analyses
showinglowthe | SA6s ¢ oncl u sionsinselaton and Wweightihgoof studies, r |
compositions of populations (peesening catsally relevantnterindividual variability and
heterogereity in causal C-R functiong, modeling choi@s ad assumptions, intgreations of
undefined and vague terprend subjectig judgments on which the conclus®depend. These
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comprehensie anayses sbuld complementhe limited set of uncertainty ahvariaility
analyses in Section[3 of thedraft PA

Chapter 3i Review & the Primary Standard

What are the CASC views on thapproach described in chapter 8 tonsidering the health effts
evdenceand the risk asssment in order to inform prelirmary conclusions a the primary sindard?
What arethe CASAC views regardinthekey considerations for the prelinary conclusioe on the
current primary standard?

Chapter 3 and its suppory apgendixespredict risks gingmodek and assumptions thiaave no been

validated for prediéhg how changesn ozone affect public hedthrisks.It omits important caveatsish

as those mvided in the 2014 REA

(www3.epa.goittn/naags/standaiozone/data/2@ID& %eathrea.pd). These included thillowing

for the 2012 MSS model (emplessadded):

1 n Cadetheintra-individual variabilityé i n t he MS& pammeteeadisi s a k
influentid in predicting the proportionsfdahe ppulation wth FEV1 decremés > 10 and 15%.
The assumption that thedistribution of this term is Gaussian isconvenient forfitting the
model, but is not acarate. The extent to whichhis misspecifcation affectdhe estimaes of
the parametersféhe MSS model ands predictiondsnotd e ar . 0
1 AAlthoughthe model doeshot have good predictive abilityfor individuals (psued-R2 0.28), it

does better at preding the proportion of ingiduals with FEV1 decrementd0, 15, and 20%
(psuedeR2s of 078, 074, 0.68) (MDonnell et al.2012). The clinical studies that theseadel
estimates are based on were coneldietith young dult volunteers rather than randgm
selected individuals, sobmay be that selection biashas influenced the model paramete
estimates The paameter estimageae notvery pecise, partly as the re#t of correlations
between the paramete e s t i maMS$8 maglel i$ ddso sensitive toetexposure
concentrationshut wehave no quantified thasersitivi t y We age unable toproperly
estimatethe true sensitvities or quantitatively assess the unctinty of the MSS model €
As discusseth Section 6.3 below, there are uncertaintiesextrapolating the MSS molde
downto age5 from the ageangeof 18to 35 to which the maal wasf i t .  énfefiidinty of
theextenson to diildren of the MSS modeloud be substant idad .toh aSte citBF
staff have identified key sources ohcertainty with respect the lung fundion risk estimées.
Theseare: the physiologicahodelin APEX forventilation rate, the O3exposues estimated by
APEX, the MSSmodel applied to ages 18 to 35daextrapolatiorof the MSS model to children
agess t o 18. éwedotnothakei gantitativarestimatesof uncertainty for any of
these 0

The Draft PAdoes state th@t W areusing ths model to estimate Iupfunction decrements for people

ages Jnd older. Howeser, this model was developed ugionly data from individualaged B to 35

andthe age adjgmentte m [ b1 + T 838)]ih hgnmmgrakor of Equati@D-13is not

appopr i at e f oweves thé facttiptettee model Hredictions are basedsumptions that are
unlikely to be accurate (e.g., that the parameter alphaable 3021 quadrpp | es on" oneds 1.
birthday) and that the models and th@&dctions havenot been empirically alated or verified
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should be emphasizelh effect, the PA selects some specific parametric models and uses them to make
risk predictions, but the alidity of the models andeir predictions is unknown.

The find PA shoud disciss empirical validatioof model predictions for changes in public health risks
caused by changes in ambient ozone levels across a variety of sétshgsid explicitly addessthe
extent to whichthe property of invariant causal pretion hasbeen védated for the modelssed to
make predictions of the effects of potentialiietchanges in policiest. should comment on the internal
and external validityf the risk nodds ard their predictionsand should present the results of encg
validationtests for the risk modeand prediction€Chapter 3 and its appendices shauégrly
distinguish betweenausalC-R functions (describing how public healtbks changen respoise to
changes in atvient ozone levels) aneégressionC-R functions (descrbing how observed publitealth
risks differ across different observed or estied ambient ozone leveldjhese are in general different
concepts and differeurves. Caua C-R functions are relevd for policy analysisThe draft PA
addreses egressia C-R functions.The final PA should use validated causaRGQunctions (satigfing
the property of invariant causal prediction if possible) to predict eftéctkernative plicy choices.
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Dr. Mark Frampton

General Comments

The EPAtime-frame and pocessareinadequatdéor CASAC to provide a considered and insightful

review ofthis PA.The review of the ISA and the PA are being done simultaneously, when logically the

PA depend on the findings of the ISACASAC should be provided thlmoportunity to review, comment

on, and eceve responses from EPA on the ISA, before any cersidn of the PAThe EPA should

use CASACOGs advice on t he oftseRA. Byprepaeng the FAprfomta m t h
CASACOGs r evi,ERAisehbrtcitchiteng the rAcess, dnn effect severely limiting

CASACO6s adviseEFADNnthetoamne NAAQS.

The failure of EPA to appoint an expert review panel to assist CABAtsreviews of the ISA and PA,
as has been done for previdlBSAC reviews has adversely affected tlaality of the Committee to
provide the best advice the AdministratorPreviously the expert panel has interacted directly with
CASAC duringtheoudicme et i ngs i n an i1terative dlusichdandbn t o
that is absent with the nesructure.For this ozone review, additional expertisaneeded in
epidemiology, toxicology, and human clinical studies, and that expertise shdulie active
investigators in the fieldVhile the chartered CASC does nclude me physician, the reviewould

have benefittedespecially with regard to sonoé the key issues in the PA&pm input from additional
physicians with expertise in the resgiory efects of ozonexposure and impacts on asthiGASAC
strongly recanmendstiat future CASAC revieware assisted by expert panels with appropriately
diverseexpertise that are asked to provide written reviews and be present to interact during CASAC
ddiberations.

Chapter 3: REVIEW OF THE PRIMARY STANDARD

There areconcens in he approach taken fordlmzone risk assessments presented in thisTRA.
essatially exclusive use of lung function decrements in assessing ozone risk does not adequately
corsiderother respiratory effects that are likely to be importameopke with respiratory diseases such
as asthmarhe analyses do not adequately considerittks for people with asthma.

The following summary points will be addressed below.

1. Asthmais acomplex disease, witkeveral importanfieatures beyondirflow limitation.

2. Many of the key fetres of asthma pathophysiologgn be affected by expare to ozone.

3. The risk assessments are based almost exclusively on studies in hedtthyadmake unverified
assumptions about ozone health effacishildrenwith agthma

4. The current oane NAAQS level of 70 ppb does not provide an adeguatgin of safety for children
with asthma.
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1. Asthmais a complex diseagg]. It involvesairflow limitation, airway inflammation, and nonspecific
airwayshyperreponsgvenessinjury to, and increaskpermeability of, the airway epithelium is an
increasngly recognized feature of the diseaRemodeling of the airways is also part of asthma, with
thickening of the submucosal basement membrane consistsgiyn lung bopsiesof people with
asthma, een in those with normal pulmonary function.

Many pe@le with asthma have normal lung function and are asymptomatic at baseline, but other
featuresof thedisease, including airway inflammation and airwaygdrrespasveness, pesist even
when they arén remission from the symptoms of the diseddest chidren with asthma are able to be
active and exercise outdoofidey develop problems when saimeg tiggers an exacerbation, such as
exposure to an atgen towhich they are ensitized, a respiratoigfection, or air pollutants, among
others. Arguably hemost important potentiadversesffect of acute ozone exposure in a child with
asthma is at whetter it causes a transient decrement in lung fon¢tbut vhether it causesan asthma
exacerbation.

2. 0zonehas respiratory effectsbeyond its welldescibed effects on lung functioft.increases airway
inflammation a key component in the pafitosiology of asthmaEosinophilic inflammation is
patticularly important in allergc asthmatics, and we &w from clinical studies that airway eosinophilia
is increased in response to ozone exposure in asthmatiose increases nepecific airways
hyparesponsveness in clinical studiesnd ozone expage causes away epithelial injury and
increases airwaepithelial permeabilityhboth cardinal features in #sna pathophysiologyl his

increases the potential for materials deposited in the distalysiystechas particles or allergens, to
access theuhg interstitium and vasular s@ce.Theseeffects beyonl lung function decrements likely
contribute to the risof an asthma exacerbatioret they arenot captured or considered in the risk
analysis.

EPAscurrent approach minimizes/ignores the fydestrum of potenal ozoneairwayeffects.The

human clincal studies indicate that both lung function decremardsncreased airway inflammation
result from exposures as low as 60 ppb in theh udie. The focus in the risk assessment is solely o
FEV1, because thalatabag is rolust.But we know from dter studies that the FEVesponse and the
airway inflanmatory response occur via different mechanif2nd], and ®me people are more prone to
one of these effects thdme other. This meas that there are indivighls who will experience increases
in airway inflammaitbn without lung function decrements symptomsThe absence of symptoms could
result in a fdure ofthe individual to limit exposure, thereby further wenirg theairway inflammatory
effect of the gposure.

It is reasonable to expect that, in peoplthvasthma, an increase in airway inflammation is an adverse
effect, with the potential to imease tte risk for an asthma exacerbati®epeated episodes airway
inflammationmay enhance airway remeling, which occurs in asthma, and leads to irreviersib
reductions in lung function.

Studies in smokers provide additional evidence that advegsieatory effects of ozone can occur in the
absence of lugp fundion decementsCurrent active smokergseagenerally unresponsive to the lung
function decremeds of ozone exposur], but still may experiencairwayinflammaton [2], and ma
be atrisk for increased oxidative stress effects, beedlsiralveolar macroplages are primed by the
smoking[6].
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3. The ozone PA makehke following assumptions:

a. Lung function decmments in response te&hour exposures near 70 ppb @ieesame in asthmatic
children as they are in healthy adults.

The clinical data in people thi mild to moderate asthma, exposed at higher concentsatiamthose
directly rekvant to the standardiiggest that asthmatics do not have markedly incredaSéddeclines
compared with healthy subjecBut it is inappropriate to assume that this agtto lower
concentrationsor to people with more sevedeseaseAsthmaics do apear to experience griea
effects on measures of airway obstruction, inclu@dingays resistance testinghis is briefly reviewed
in the ISA, but not considered in thekrassesment.None of the lowconcentration, 6 to 7ristudies
listedin Tables 3A1 and-2 included astimatics.And very few clinical studies have included sevar
even moderate asthma, let alone asthmatic childmethnone have included unstablehasttics a
those prone to exacerbatiofi$us is a ley knowledge gp,and raises legimate questions about
whether the current standard provides an adequatemudrggafety for people with asthma.

b. Absence of symptoms means less adversity.

The PA gensto suggest that lung function decrements ia #ibsence of syptoms donot repesent an
adverse healthffect.But this should not apply to children with asi:a

c. Lung function and other respiratory effects are rapidly reversible in asthmaticachdimilar to
healthy adults.

The time cours of the pulmonarfunction respons is well establishedhihealthy adults, but less well in
children, and espedia in children with asthmaVe have no data on the persistence of respiratory
effects in astmaics following low-concentration, more prolged exposures.

4. The current ozone NAAQS level of 70 ppldoes not provide an adequate margin of safety for
children with asthma.

The EPA focuses almost exclusively on lung function effects in its riglsg®nt kecause of the
abundant human data tmat measurementhe databags for ozone effects on airwayflammation,
nonspecific airway hyperresponsivenessyayrepithelial injury, and epithelial permeabiliyemuch
more limited than for lung funain resporses, in part because of greater challenges in measurement
However, the curent analysis ignoresi¢ possibility, and in fact the likelihood, that tramsieng

function decrements may not be the most asbveffect of 0zone exposure, especitdhypeopk with
abnormal airways at baseline, as in asthma or COREknow from theclinical studies, cité in the

ISA and the PA, that 0.60 ppb ozone exposur&® hrs with exercise increases airway inflamnmatio
(in addition to causing lung functioredementg in healthy peopleAirway inflammation and other
effects reed tobe condilered in the risk ass@went because of their relevance in chronic lung disease
especially asthma.he exposure analysis tells that up to 11% of asthmatic children vei{perierce
exposures of this magnitude in areas that just meeautrentstandarcdf 70 ppp.We d o owdwith k n
any certainty how many of those children wouldlhexperience worsening of their asthma as a
corsequenceBut the clinical rationale supparg sucha risk is compellingThe epidemiological

studies, despmtthar remaininguncertainties, suppottis concernlt therefore seems clear that a
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NAAQS levd of 0.70 ppb does not provide an adequategmanf safety, especially for people with
airways diseag such as asthma.

CASAC recognized this in its advice the EPA during he 2014 review:

fiThe CASAC advises that, based on the scientific evidencaveh of 70 ppb provides little margin of
safetyfor the protection of public health, partiadly for sensitive subpopulations. In this regard, our
advice difersfromthat offeed by EPA staff in th&econd Draft PA. At 70 ppb, there is substantial
scientfic evidence of adverse effects as detailetthéncharge question responses, includingeseein

lung function, increase in respiratory symptoms, and &sefe arway inflammation. Although a \el

of 70 ppb is more protective of public health thaadurrent standard, it may not meet the statut
requirement to protect public health wahadequae margin of safetyin this regard, the CASAC
deliberate a lengh regardhg advice on other lals that might be considered to be protective of public
health with an adequate margin of safety. Egample, the recommended lower bound of 60wt d
cettainly offer more public health protection than level§@ppb a 65 ppband would provide an
acequate margin of safety. Thus, our policy advice ietthe level of the standard lower than 70 ppb
within a range down to 60 ppb, taking into agt your judgment regarding the desired margin of safety
to protect public health,and taking into accoutibat lower levels will provide incrementally greater
margins of safety.

[Letter from H. Christopherrey, CASAC Chair, to Gina McCarthy, EPA Admitrgtor, dated June 26,
2014, p. ii,
https://yosemite.epa.gov/sab/sabprodutbEsFA320CCAD326E885257D030071531C/%24File/EPA
CASAC-14-004+unsigned.pdf

Based on what we know about ozone megpry effects pesented in the ISA, arwdhat we know about
the nature of asinbOivappeas b SeAdevant fon thevcutrezeiew.

Additional Comments

P. 350 line 7:Raher h a massdssing exposure, ventilation rate, intake doskegimated heal risko |,
S u g g e s ating@xpasura, \rantilation ratezoneintake, and hetl risko .

In the ISA,EPA has establishednew health effect category of both short antgtterm netabolic
effectseachwi t h a Al i k el yaion,dudahas ihciudegthese &ffedig therrisk
assessmenthis is most likely due to thdifficulties in performing risk assessmenitmout much
evidence from human clinical or olvgational studies.The reasons for the absence of such a risk
assasnert should be aleast briefly addressl in the PA.

P. 3D-80. For the MSS model, lung functi@lecrementsareassumed to be O for age >5S. This
model abes not incorporate n@vdataon lung function effectsn healthy older subjec{g], which
demonstrated lung function eéfis in subjectslder than 55 yrsThis should be ackndedged in the
PA.
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Dr. Ronald Kendall

The Clean Air Scientific Advisory Comititee (CASAC) has been asked to review the document,
APolicy Assess menal AmbientAir Queldy S@adardseExtbraat Revadwr a f t 0
submittel October31, 2019.The document will beeferred to as 2019 Draft IRP and Ronald J. Kendall
was asigned Chapter # Review of the Secondary Standard and the charge was as follows:

Chapter4 i Reviewof the Secondary Standard: What areSBC views on thepproach

describedn Chapter 4 to consgting the evidence for welfare effects in order to inform
preliminary conclusions on the Secondary Standard? What are the CASAC views regarding the
key consideations for the preliminary conclusiorms the SecondsrStandard?

Backgraind on the Current Stdard

The current Standard was set in 2015 based osdirific and technical information available at that
ti me as wel |l a sudgenterdsregdadding timeiagitableawteltane éffeetaflence, the
appropriatedegree opublic welfare protewon for the revised Standard, and available air quality
information on seasonal cumulative exposures that may be allowed by such a Standard5@3®FR 6
Octadber 26, 2015). With the 2015 decisitime Administrato revisedthe levelof the Secondary
Standrd for photochemical oxidants, including ozone)(@ 0070 ppm (70 ppb) in conjunction with
retaining the indicator (§), averaging time (8 hoursind form (4"-highest annual daily maximum 8
hour average concration, averaged eross three years).

The welfare effects evidence base available in the 2@#&W® included decades of extensive research
on the phytotoxic effects ofDconducted botim and ouside of the U.S. that documents thepants of
ozone o plarts and their @sociated ecosystemd.S. EPA, 1978, 1986, 1996, 2006, 2013).

In light of the extensive evidence base, the 2013 Integrated Science Assessment (ISA) concluded there
wasa ausal elationship between ozone and visitédr injury, reduced vegdation gravth, reduced
productivty in terrestrial ecosystems, reduced yield and quafiggricultural crops, and alteration of
belowground biogeochemical cycles. In addition,26€3 Ozore ISA concluded there was likely to be

a caual relatonship between Q andreduced carbon sequeion in terrestrial ecosystems, alteration of
terrestral ecosystem water cycling, and alteration of terrestrial community composition (2013 ISA)
Further,based on the then available evidence witlarégo Q effects onclimate,the2013 Ozone ISA
also found there to be a causal relationship between chamgregpospheric ozone concentrations and
radiative forcing, found there likely to be ausd relationshipbetween tropospheric ozone
concentrations angffectson climate as gantified through sudce temperature response, and found the
evidence to be adequate to determine if a causal relationship exists between tropospheric ozone
concentrdonsand halth and welfare effects related to UB' shielding(20131SA).

The 2015 [@cision was a public &fare policy judgment made by the Administrator, whiodwdupon

the available scientific evidence fog-@ttributable welfare effects and on aysas of exposuresand

public welfare risks based on impacts/egettion, emsystems iad their associated isgces, as well as
judgements about the appropriate weighplace on the range of uncertainties inherent in the evidence
and analyses.
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Consideations Regardng Adequacy of the Prior Standard

The Administraor &andusion in the 15 Review regardinthe adequacy of the Secondary Standard
that was set in 2@X0.075 ppm, as annuaf'highest daily maximum 8 hour average concentration
averaged erthree corsecuive years) gave primary consideration to ¢éivglenceof growth affecs in
well-studied tre species and information in cumulative seasonal ozore=segs in certain study areas.

In doing so, the exposure information for Class | areasesaiuated in teims of the W126 Cumulative
Seasonal Exposuradex, anindexrecognizedy the 2013 ISAasmat hemat i cal appr oa
summarizing ambient air quafitnformation in a biologically meaningful form for ozone vegetation

ef fects pPIBISA).dseERAdcucerd on the W126 index for this purposedsientwith the
evidene of the 2013 ISA anddvice from the Clean Air Scientific Advisory Committ€®SAC). The
Administrator gave particular weight to analysis with focus on exposurdasal@reaswhich are

lands that Congress set aside for dpecsesinterded to proide benefits to theyblic welfare,

including lands that are to be protectecs®o conserve the scenic value and the natural vegetation and
wildlife within such area and to leawe then unimpaired for the enjoyment of future geations. This
emphasis ofands afforded speal government protections such as national parks andgonekllife
refuges, and wilderness areas, some of which are designated as Clasariderahe Ckan Ar Act,

was consistent with a similar emplsasi the 2008 Review of he Standard (73 FR 485, March 27,

2008).

As noted across pastreviewsodz one Secondary Standard, Admini :
effects that are adversepublic welfare consider the intended use of the ecologaapirs resairces,
andecosystems affected@hus, in the 2015 Review, the Administrator utilized thedian RBL estimate
for the studied species as a quantitative tool within a larger frarkefoonsderations pertaining to
the public welfare signifiaace d Oz effects. The Adninistrator recognizi such considerations to
include effects that are assoei@with effects on growth and that the 2013 ISA determined to be
causally or likely caudly relaed to ozone and ambient air, yet for which there aeatg uncertanties
affecting estimates of igacts on public welfare. These other effects includedceeidoroductivity in
terrestrial ecosystems, reduced carbon sequestration in terresigat@ns, alteration of terrestrial
community composition, atation of below ground libgeochemical cyclegnd alteration of terrestrial
ecosystem water cycles. TAelministrator in considering the revised lower standard, noted that a
revised Standard euld provideincreased protection for other growtlated effets, including for
relative yield loss (RYL) écrops, reduced carbon storage and for types of effectehich it is more
difficult to determine public welfare significance, as well as foeoivelfare dfects of ozone, such as
visible foliar injury (80FR 65390, October 26, 2@5).

In reaching aonclusion in the amount of public welfare protection ftbe presence of ozone and
ambient air that is appropriate to be afforded by a revisedr8ay Standard, the Administrator gave
particular consideratn to the foll owing:

Thenature and degree effects of Q on vegetation,

The strength and limitatiors the available and relevant information,

Comments from the public on the Administrétgroposed decision, and

The CASAC reviews regarding the stgémof the evidence andt$ adequacy to inform
judgements on public welfare protection.

Pwnh R
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It was also nagdthat the Clean Air Act does not require that a Secondary Standard be protective of
all effectsassaiated with a pollutant in the ambient air, bubeathoseknown or antigpated effects
judlgediadverse to the public welfareo (CAA Secti

Doesthe Current Evidence Alter Conclusions from the Last Review Reqgarding the Nature of
Welfare Effeds Attributable to Qin Ambient Air?

The evidence nely availade in this Revew supports, sharpersnd expands on the conclusions
reached in the last RewvigDraft Ozone ISA, Appendices 8 and 9). Consistent with the evidence in
the last Reviewthe curently available evidence describes an array of ozfiee® an vegeation
andrelated ecosystem efits as well as the role of ozone in radiative forcingeffiedts on
temperature, precipitation, and related climate variables. Evidence newabkvm this review
augments more limited previously avail@abVidercerelated to inect interaction wittvegetation,
contributing to conclusions regarding ozonfe@s on planinsect signaling (Draft Ozone ISA,
Appendix 8) and on insect herbivoresdld Ozane ISA, Appendix 8). Thus, the conclusions
reached by BA in the lastReview aresupported by the ctent evidence base and conclusions are
reached in a few meareas based on the now expanded evidence. The 2019 Ozone PA details of
effects of ozon®n vegdation and ecosystem processes are reviewed in dathilpglaedwith

newly avalable evidence.

Public Welfare Implications

The public welfare implicationsf the evidence regarding ozone welfare effects are dependent on

the type and severif the efects as well as the extent of the effect at a paidr biological or

ecologcal level of orgaraation. In the Draft Ozone PA, EPA discusses such factdighinof

judgements and conclusions made in prior reviews regarding effects on licenmifare. As

provided in Section 109 (b) (2) of the Cleam Att, theSemndary Standad | s t deveficf pec i
air quality the attainment and maintenance of Whicm t he j udgement of the
requisite to protect the public welfare frany knownor anticipated adverse effects associated with

the peserceof sud air pollutant in the ambientiar 6. The Secondary Standa
againstall known or anticipated ozone related welfare effects, but rather those that acktubdge
adverseto the public welfare in a bright line deterraiion of adversity it is nd required in judgig

what is requisite. Thus, the level of protection fromkner anticipated adverse effects to public
welfare that is requisite for the Second8tgndardis apublic welfare policy judgement to be made

by the Administratar.

Is Therelnformation NewlyAvailable in this Review Relevant to Consideration of thblieu
Welfare Implications of Ozone Related Welfare Effects?

The categories of effecidentified in the Clean Air Act to be included among welfarieetfs are
quite diverse andamong these categes, any single category includes many different types of
effects that are of broadly varying specificity and level of resolution. For insteffiees on
vegdation is a category identified in the Clean Aict Se¢ion 302 (h), andhe 2019 Ozone ISA
recognized numerous vegetation related effects of ozone atganism, population, community,
and ecosystem level (Draft ISA, Appendix 8). In tiegsionsto revise the Secondary Standard in
the last two revaws (2008, 2015) the Adminstrator recognizethat by providing protection based
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on consideration of effégin natural ecosystems in areas afforded special protection, the revised
Secondary $incardwodd als o ipr ovi de a | ev el taionfthapsusedbgthet i o n
public and potentily affected by ozone including timber, produce grown farsooption and
horticultural plants used f or ) EPAptavidesirpthengo ( 8
Ozone PA figure €. Potential effectsfddz onthe piblic welfare,which does an extent job at
summarizing the potential effects of causdi kely to be causal impact of ozone on vegetation at

the organism, population, commupniaind ecsystens levels.

Exposures Associated with Effects

The types of effects identiied in Figure 42 of the Ozone PA vary widely with regard to the extent
and level of detail of the available information that describes the ozone exposure circoassia
may eicit them. Therefore, EPA organized a sectiothim2019 Ozore PA to addrss first, effects

of ozone exposure on growth and yield effects, a categaifeadts for which information on
exposure metrics andE relationships is most advamcén addtion, EPA discusses the current
information availableegading exposure metriceind relationshipbetween exposure and the
occurrence and severity of visilfldiar injury.

Growth Related Effects

The longstanding body of vegetation effectdewteincludesa wealth of information on

aspects of ozone expwe tha areimportant ininfluencing effecton plant growth and yield

(Draft 2019 ISA). Avarietyoffetor s have been investigated, 1in
day, respite time, fragercy of peak @currence, plant phenology, predisposition,,ef@®013
OzonelSA). In thelast several revigs, based on the then available evidence, as well as advice
from the CASAC, the EPA has focused on the use of cumulative, seasonal concentration
weighted index for considering the growth related effects evidesedin quanitative exposre
analyses for pyposes of reaching conclusions on the Secondary Standarespezifically, the
EPA used the W12Based cumulative, seasonal metric (Draft 2018).1Fhis metric,

commonly called the W126 Index, is a Atbmeshold appoachdescribed athe sigmoidally
weighted sum of all hourly ozone concentrations observed daspgcified daily and seasonal
time window, where each hourly ozone concentratioiiveng weght that increased from-0
within increasing concerdtion (2013 ISA). The mostvell studied dataets in this regard are
those for 11 tree species seedliags ten crops referenced and described by Lee and Hogsett
(1996) and Hogsett et al (18P Thesedatagts include 1) for growth effects on seedlinfa et

of tree species and) for quality andyield effects of a set of crops. These datasets, whichdacl
growth and yield response information across a range of multiple seasonal clevfaisures,
were used to develop robust, quantitativeR Eunctions for reduced growthtermed Relative
Biomass Loss or RBL). In seedlings of the tree species @ fuBctions for RYL for a set of
common crops (Draft 2019 IusSns rgarAngpxpaswdelevels8) t h
of ozone associated with vegeon relatedeffects athe time of the lasteview were based

primarily on these establishedfEfunctons . The 2019 Ozone Draft | S.
cumulative exposure indices, includitheW126Index Rare the best avail
studyingtheeffeds o ozone expasre on the vegetatin i n t he U. S. o0 (Draft

Appendix 8). Accordigly, in this review, the EPA as in the last two reviews used the seasonal
W126-based cmulative, concentrationweighted metric for consideration ofethffect evidence
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in quanitative exposure alyses, particularly related to growth effects, which appear
reasonable and scientifically sound. This information for the tree species, in atiorbivith air
guality analysis was a key consideration in26&5 EPA decigon on the lgel for the revised
Secondary Standard (80 FR 65292, October 26, 2015).

OtherEffects

With regard to climate related effects, including radiative forcing, the nevalilable evidence

in this review does not provide more degdifjuanitative informationregarding ozone

concentrations at the national scale. Although ozone contiouss recognized as having a

causal relationship with radiative forcing and a likedy®l relaionship with effects on

temperature, precipitatioand related climate variabgs, the nomuniform distribution of ozone
(spatially and temporally) makes ttievelopment of quantitative relationships between the
magnitude of such effects in dfingozore corcentrations in the U.S. challenging (Draft 2019
OzonelSA, Appendix 9). Thg, the Draft 2019 one | SA recoghni zes that
climate moeling tools, variation across models, and the need for more comprehensive
observationatiaa on theseeffects represents sources of uncertainty imtjlyang the precise
magnitude of climate regnses to ozone changes, particularly at regional scalef ADGD

Ozone | SA). While these complexi tznes affect
coneentrdions associated with differing magnitudes amaterelated effects, it des give EPA

the alility to estimate growtkrelated impacts of trees that caiform their consideration of the
sequestration of carbon in terrestrial ecosystemsy@s tha canreduce tropospheric

abundance of the polluta@O2) ranked first in impotance as a greenhseigas and radiative

forcing agent.

What Are Important Unertainties in the Evidence?

Among the categories of effects identified in past revjé@guncetainties remain in the current

evidence (Draft OzonkBA 2019). Thecategory obzone welfare effas for which current

understanding of quantitative relatibmss is strongest is reduced plant growth. As a result, this

category was the focus tifeAdministrabr 6 s deci si on maki ndginitree t he |
seedings playingthe role of surrogte for the broader array of vegetation related effectsahge

from the individual plant level to ecosystem services. Limitations in the exethese anl

as®ciated uncertainties recognized in the lastes@reman andinclude a nmber of uncertainéis

that affect characterization of the magnitude of cumgatkposure conditions eliciting growth

reductions in U.S. forests.

As recognized ithelast eview, there are uncertainties in the extent to whingil 1 tree pecies for
which there are estéibhed ER functions encompass the range of ozone senspaaes in the U.S.
and also the extent to which they represent U.S. vegetation ade Wrerdore, it should not be
assumed that species of unkmosersitivity are toleranto ozone.

EPA reognized important uncertainties in extent to which tke fanctions for reduced growth in
tree seedlings are also descriptive of such relatioaghijng laterlife stages for which there is a
paucity of esthlishedE-R rdationshipsIn addition, EPA reognizes limitations and their ability to
estimate growth éécts of tree lifetimes of year to year variation in ozone concentrations. For
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examplethe studies onwhich the established-R functions for 11 tregpedesare based vary in
duration (such as2days in a single year to 555 days spanning more thanearely the 2019
Draft Ozone PA, EPA goes to great lengths in walking through untgetandrecoquizing
limitations and data interpretation wigmumber of studies that tey have consideredhis is not
unexpected due to the biological variabilityr@sponse to a pollutant such as ozone in ecological
systems.

Exposure and Air Qualitinformaion

In general EPA decision making in the last rew@acedgreaest weight a estimates of cumative
exposures to vegetation based on ambient air mamitdeta for ozone and consideration of those
estimates in light of iR relationships foozone rdatedreduction in tree seedling growth. These
analyss supported the considerabn of the potentialor ozone effects on tree growth and
productivity as welbsits associated impacts on a range of ecosystem services, including forests,
ecosystenproductivity, and community composition (80 FR 65292, Octa&r2015).

In revising he Standard in 2016 the now current Standard, the Administrator concludatitith
revision of the Standard level, the existing form and averaging time proviel@onthol neead to
achieve the cumulative seasonal exposurigidarces identified forthe Secondary Staadd. The
focus of cumulative seasonal exposure primarillests the evidence ofE relationships for plant
growth. The 2015 conclusion was sugdpd by the ar quality data analyzed at that time. Analysis in
the 2019 current review 6the still more expnded set of air monitoring data, which includes 1,545
monitoring sites with sufficient data for variation of design values, documents similargews

from the analysis of data from 2002013 described ithe lastreview.

Monitoring sites with lowepbzone concentrations as measured by the design value (hased on
the current form and averaging time of the Secondary Standard) also haveuowlative seasonal
exposures, as quantified by the W126exdAs theform and averagg time of the Seawdary
Standard have not changed since 1997, the analydesnped have been able to assess the control
exerted by these aspects of the standacdnmbinationswith reductions in the level (i.e., from 80
ppb N 1997 to 75 b in 2008 ® 70 ppb in 2015) ooumulative seasonal exposures in terms of the
W126 Index.

In the 2019 Draft Ozone PA in Figure74W126 Index values at monitoring sites witlig desgn
values (20152017) the evidence currently availabdads BPA to conclusiongegarding exposure
levels associated with effects as similar conclusions ite#teeview. Based largely on this
evidence in combination with use of RBL as a sunr@dar vegetdion related effects, the value of
17 ppm hrs wagheavaage W126 Index (wer three years) wadentified in the 2015 decision (80
FR 65393; October 2@015). As summarized above, the information available in the present review
continues tandicatethatcumulative seasonal exposure levels at virtudllgiteswith air qualiy
meeting the currdrstandard fall below the level of 17 pgms that was iddified when the current
standard was established (80 FR 65393; October 26, 2015).d%ditj the avrage W126 Index in
Class | areas that meet tharernt sandad for the mat recent three yeaeriod is below 17 and at

or below 13 pprirs in 44 of theeof 46 Class | areas. In addition, in the current draft 2019 Ozone
PA, table 42 summaizesdistribution of W126 Index values in/near Class | ardélasummay, asis

the casat all monitoring ges nationally, sites in or near Class | areas with desgres at or below
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70 ppb in the most recent three year period have had a seasonalnd&asedon three year
average) at or below 17 pphns. Aswasthe caseat the timghe current standandas established,
with the exception of four values thatoored nearly a decade ago in the southwest region,
cumulative seasonal exposures inGllss | areasduring periods that met the current standardewer
no higher than 17 pprrhrs which reflects amptective level in the standard.

Based on establishedEEfunctions for tree seedling growth reductions in 11 species, the tree
seedling RBL fothemedian tree species is 5.3% for a W126 Index of 17 pmis, risingto 5.7%
for 18 ppmhrs, 6% for 19 pprtrs and 6.4% for 20 ppirs. Below 17 ppnahrs, median estiates
include 4.9% for 16 pprhrs, 4.5% for 15 pprhrs, 4.2% for 14 ppehrs, and 3.8% fot3 ppm-hrs.
These estimates are unchanged from what vwehsard by theevidence in thdast review.

EPAhas focused in the current review on thR Eelationshipsvailable in the last review for
purposes of considering ozone exposure levels assbewtegrowth-related impacts. Currently
available evidengencluding the navly availabk in the 2019 Ozoneraft ISA does not indicate the
occurrence of ozoreelatedeffects attributable to cumulative ozone exposures lower than was
established at thentie of thelastreview (.07 ppm). As in the last review, tharently available
evidencecontinues to suppod cumulative, seasonal exposure index as a biologicadiyant and
appropriate metric for assessment of the evidence of exposure/risk inforfoatregetaton, most
particularly for growth related efé¢s. Thisis reasmable, respasible, and reflectgood use of
scientific information by the EPA. The evidermontinues to support important roles for cumulative
exposure and for weighting highesrcentraionsover lower concentrations of ozone and ambie
air. Thus amoryg the varios such indices corggred in the literature the cumulative, concentration
weighted W126 function continues to be best supported for purposes of relating ozoneigjirtqual
growth-related effects.

The RBL appears to be appriately consgdered as a suogate for an arrayf@dverse welfare
effects and based on consideration ofsgstem services and potential for impacts to the public as
well as conceptual relationigls between vegetation growth effects and ecosystem scHezts.
Biomass loss is a sciatifically sound surogate of a variety of adverse effects that could be ekerte
to public welfare. In the previous review, the Administrator used RBL as a surrogate f
consiceraton of the broader array of vegetation relagéidds of potenial welfaresignificance that
included effects of growth of individual sensitive speciesexiended to ecosystem level effects
such as community composition in natural forgsstjcularly in protected public lands (80 FR
65406, Octohe26, 2015). EPA kelieves, and concur, that infomation available in the present
review does not call intquestion this approach, indicating there continues to be support for the use
of tree sedling RBL as aproxy for the broader array of vegetatimtated effects, mog particulaty
those related tgrowth.

To What Extend Does the Available Informationek®ur Understanding of the Magnitude of
Growth Reductions Expected to be of Public \Wedignificance?

It was recommended in the last reviewtth6% RBL was ndaceptabllhi gh o andtoendea\
identify a Secondary Standard that would limit threarg@erage ozone exposures somewhat below
W126 Index values associated with a 6% RBLhemedian spe&ies. This led to identification of a
seasonldW 126 Indexvalueof 17 ppmhrs that the Adminisator concluded appropriate as a target at
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or below which henew Standard would generally restrict cumulative seasonal exposures (80 FR
65407, Oabbea 26,2015) The currently available evidence contintesdcate concepual
relationships between reded growth and the broader array of vegetatelated effets of ambient
0zone exposure.

What Does the Information Available in the Current Reviedicate with Regards to Support for
Use of a Thre&ear Aveace Ssa®nal W126 Index ashe Cumulative Expgure Metric (Associated
with a Value of 17 ppnrinrs) for Desribing the Requisite Level of Protection for the Secondary
Standard?

In the setting othe current Sandard, the EPA focused on control easonal amulative expasures

in tems of a three yeawvarage W126 Index metric. The evaluations in the PA folasiereview
recognized there to be limited information to discern differences in\kedieprotecion afforded

for cumulative growth relad effecs by a Sandad focused ora single year W126s compared to a
three year W126 Index (80 FR 65390, Octabe 2015). Accordingly, the identification of the three
year average for consideringetseasoral W126 Index recognized that there was y&ayear
variability, na just in oone concentrationgut also in environmental factors, including rainfall and
meteorological factors, that influences the occurrence and magnitude of ozone rektisdnedhy
year and contribute uncertainties to imestationof the potenial for harmto public welfare wer the
longer term. Based on this recognition, as wetithsr considerations, the Administrator expressed
greater confidence in judgements retitb pullic welfare impacts based on seasonal W12&xn
estimatedby athree year averge and accordinglyefied on that metric, which appears of reasonable
thought ad scientifically sound.

Does the Currently Available Scientific Evidence in Air Quaditd ExposureAnalyses Support or
Call into Questiorthe Adegacy of the Praection Affarded by the Currerfecondary Ozone
Standard?

As delineated by the Clean Airch the Secondary Standard is meant to protect against ozone related
welfare effects thizare judged b be adverse to the public welfare. THRA in developmert of the

Draft 2019 Ozone PA considedethe currently available information regarding welfareesf of

ozone in this context, while recognizing that the level of protection from kooamticipated

adverse effects to public welfare thetequsite for the Secondary Stadard is a public wéare

policy judgement made by the Administrator. EPA cde®id the quantitative analyses, including
associated limitations and uncertainties Hrekxtert to which they indicate differing conclusisn
regardngthe level of protectionindicated to be praded by the current Standard from adverse
effects. EPA adtionally considered the key aspects of the evidence in air quality/exposure
informationemphasizd inestablishing the now current Standandl éhe ascciated public welfare
padlicy judgements angidgements about inherent uncertainties that are intepgaicisions on the
adequacy of the current Secondary Ozone Standard. In considerougrdmély avaiable evidence,
EPA recognized the lorgtandingevidencebaseof the vegedtionrelated effec of ozone,
augmented in some aspects since the last re@ewnsistent with the evidence in the last review, the
currently available evidence deesanarrayof ozone effects on vegetation and rethecosgtem
effeds a well as tle role of ozone inadiative forcing with effects on climate related variabldse
current evidence base supports conclusions of causal relationships betweeramariregetaton

and other endpoints and likely to bausal elationships ketween otheendpoints that EPA
thoroughly discussed in the 2019 Draft ISA. EPA appropyiageognized uncertainties in
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categories of effects newly identified that could linuhgderaion of the protection that might be
providedby the curentStandardagainst thee effects.

As wasthe case in the last review, a category of effects foclthie evidence supports quantitative
description of relationships between air qualibypdtionsandresponse is plant growth or yield. The
evidence lae ontinuesto indicategrowth-related effets as sensitive welfare effects, with the
potential for eceystem scale ramifications. For this category of effects, there are established E
functionstha relate cumulative seasonal exposure of vegynagniudesto various incremerdl
reductions in exgcted tree seedling growth (in terms of RBL) and in expexrtap yield. Decades

of research also recognizes visible foliar injury as an effestafe, althoudh uncertainties continue
to hamper effds to quatitatively characterizehe relationship ofts occurrence and relative severity
with ozone exposures.

Reviews of NAAQS also required judgements on the extent to which particular weltses @iy

aswith regard to type, magnitude/severity,exteml) are important from a pblic welfare

perspetive. In the case of ozone, such a judgement includesdepatson of the public welfare

significance of small estimates of RBL and associatedamidied potential for larger scale effects.

With regard to plic welfare sgnificanceof 5-6% RBL, the EPAotes CASAC characterization of

6% RBL (in seedlings of nutan tree species) in the last review. The rationale provided by the

CASAC with this cheaderization was primarily conceptual and qualitatiraher han quartitative.

The coneptual characterizan recognized linkages between effects on the plant $eskd and

broader ecosystem impacts, and this facilitated the Administrator consideasRBLUrogat for

the broader impacts that could decited by ozone In the 2015 desion, the Administrir took

note of CASAC advice regardinguse of RBLasap@nd set the Standard wi
objective of a revised Secondary Standardwatid limit cumulative exposures in nearly all

instanes to theefor which the median RB estimate would be o me what | ower t han
65407, October 26,2015).8B 015 deci si on noted that #@Athe Adr
estimates associatedttvimarginal higher exposures [at or above 19 pprs]in isolaedrare

instarces to be idicative of adverse f f ect s t o the public welbf areo

In considering the quantitative analyses available in the draft 2019 Ozone RApE-” he
findings from the analysis of recent airadjty atsites acrossthe U.S., icluding in or near 4 Class |
areas and also analysis of historical air quakitgdings from the analysis of air quality data from
the most recent period and fronetlargeranalysis of historical air quality data exied backo

2000 are cansistent wih the air quality aalysis findings that were part of the basis for the current
Standard. That is, in virtually all design value periods and in all locations at Wiachrrent
Standard was met, the thrgear averag®¥/126 metic wasator bdow 17 ppmbhrs, the target
identfied by the Administrator in establishing the current 8tath (80 FR 6540465410, October
26, 2015).

EPA summarized in the draft 2019 OzonetR&e s littl e in the information available in thercent
review thatdiffers from thain the last reviewhat relate to key aspects of the judgments and
associatedlecision that established the current Standard in 2015. The new information available is
congstent with that available in the last review filhe prnciple effectsfor which tre evidence is
strongest (such as growth, reproduction, and related larger aftadts, as well as visible foliar
injury).
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General Comments

1.

2.

| compliment the Unite@tates Evironmental Protection Agency on a very thorough aeti-
written Chapter 4 comtbuting to the dréi 2019 Ozone Policy Assessment.

The foundation upon whickdentific data was utilized while also incorporating concepts o
judgement on behalfféhe EPA with input from various entities lays a strong ahebcscientific
process of ansiderations forite preliminary conclusions on the current Secondary Standard
The preliminary conclusion by the U.S. EPA that the 2015 ects revise the levelf the
Seconday Standard for photochemical oxidants, inchgdbzaneto .07 ppm (70 ppb)n
conjunction wih retaining the indicator £} averaging time (8 hours) afiorm (4" highest
annual daily maximum-8our average concentien, averaged acrosisree yearg appears to be
working in maintaining ambient aioncentatons d ozone acrasthe United Statest levels

that are protective for the public welfare, pautarly as related to vegetation.

EPA recommends the RBL apps&o be appropriatelyonsderedas asurrogate for an array of
adverse welfare effezandbasal onconsideratia of ecosystem seises and potential for
impact to the public as well as coptal relationships between vegetation growth effects and
ecosytem scale effects. | agethat homas loss, as reported in RBL, is a scientificabynd
surogat of a varief of adverse effestthat could be exerted to public welfare.

EPA believes, anticoncur, that information available in the present review doésall in to
guestio this RBLappoach, indicating there continues to be supfarthe wseof tree seedling
RBL as a proxy fothe broader array of vegetation related effects, mostcplarly those related
to growth that could be impacted by ozone.

It was recommend in thlag reewth at a 6 % RBL was Aunawedtoept abl
identify a Secondar$tandard that wodllimit three year average ozone exposure somewhat
below W13 Index values associated with a 6% RBL in the median speaiés,cancur that

this grategy is still scientifically reasonable. The identificatiohaseamal W126 Index vaue

of 17 ppmhrs hat EPA concludes appropriate as a target at or below whigchecondary
Standard would generally restrict cumulative seakexposure. | believibat thistarget is still
effective in particularly protectgthe puldic wdfare in light of vegetation imacts from ozone.
The approach described in Chapter 4 tos@tering the evidence for welfare effects is laid out
very clealy, thoroughly discusskand docunental, and provided a solid scientific underpinning
for the preliminary conclugns leaving the auent Secondary Standard in place.
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Dr. Sabine Lange

A reference list can be found at the bottom of this document for those studies that afereotatin
the ozone PA.

Charge Questions:Chapter 3 Review d thePrimary StandardwWhat are the CASE views on the
approach described in chapter 3 to considghe health effects evidence and the risk
assessment in order to inform preliminary cagonson the primary standard? What are the
CASAC views regardig the key consideratias for the prelimiary conclusions on the

current primary standard?

Air Qualit y

The EPA states igection 3.1.2.2thd@t Anal yses descri bed tetthadet ai
reductions in O3 precursors emissgin order to meetstandardwith an 8hour averaging time,

coupled with the appropriate form and level, would be exodotreduce O3 concentrations in terms of
the metrics reported in epidemiologic studebe asocided with respiratory morbidityral mortality

(80 FR 6343, October 26, 201p . 0

However, nultiple ozone chemistry analys@gsg. Downey et al., 26; Simonetal., 2012)have
demonstrated that in an area where peak daily ozone concentratienkeba@sedover time, over the
same period of time the lowestilgaozoneconcentratias have also decread (due to the NOXx
disbenefit aspect of ozonbamistry). An example is provided in Figure My general summary from
the consultant responses tostpointis that decreasing peak ozone concentrations will natigently
decrease thmean ozone conceations and therefor@ne cannot expetd improve the metas
associated with respiratory mortality and morbidity in epidemiology stydiesen bythe mea) by
reducing thevzone standard (which targets the peak)

Health Effects Evidenceand Risk Assesment

Accurate& BalancedReporting

There are a few placas this document that require some editing to ensure fully acamdtbalanced
reportirg of daa ard analyses.

In several places the EPA summarizestheecauslity designéions asii T h e entewidence primarily
continues to suppbour prior conclgions regarding the key health effects associated with O3

e X p o s(8ectien 3.1Secton 3.51). This is not an accurate summary statement, becausehtve
been some subantial changes ithe causality determinations since the last review. Thamaeh are
described in the paragraph following this senteand,so this initial statemeneedgo be changed to
more accurately reflect that.

In secton3.3.1.1 the EPA st e s Hvilleaceregarding respiratory infections and associated effects
hasbeen augmented by a number of epidemiologic studies reporting positive associations betwee
shortterm O3 concentrations and emergency department visits\arety of respirdory infection
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endmints (draft ISA, Appendix 3, section 3.1.7¢1)e@&ion3.17.4 of the ISAalso shows a number of
studies that do not repgbsitive associationsetweenozoneandinfections- the EPA needs to consider
how to reprt theseand otheepdemiologyresultsin a more balanced manner.

Fully Justified Conclusions

There are a few places in this document that require some editing to ensure that the ERI has
suppoted the conclusions that are being drawn.

In section3.3.1.2 (Other Effecs), the EPAdoes nbadequately explain why the evidence for metabolic
effectsis likely causal, when they state that the data is mostly from animal studies with pmguex
levels and there is limited concordance with humak@piology studies with sorme contradictory
evidence. Similar with longerm exposurand metabolic effects

In section 3.3.3, the EPA notesreference t@xperimental animal results of respmat effectsthat

fiThe exposures eliciting the effects in theselsisincluded multipe 5day periods wh O3

concentrations of 500 ppb oveth8urs per day (drafSIA, s e ct i o rrhiSBtype of idforrhatich) . ©
should be considered for biological pdhility, na justwhen deciding on relevant concentrations for

risk assesment.

Additional PolicyRelevant Information

There are some areas where additional inédion could be added to help pide information to
decision makers. I8ection 3.3.2he EPA coud add whatfraction of the population (particularly-atsk
populations if postble) are expectetb spend 6.6 hours or more outdoors at moderate exeFtien
information would help decision makers compare the exposure likelihood to the pririarst@ies.

In section 3.5.1 (Evideneleased considerations) tB#®A notes t h a urrerit @videncedsenot alter

our understanding of populations at risk froralhen ef f ect s of O3 exposures.
new metabolism causality determiioat? Dces ths suggest that people who are obese or have metaboli
syndrome are more sceptible?

StudyLimitations

I n section 3. 3.Wehave aocdh§iderecswihat may be irdibated by the

epidemiologic studies regarding exposure eotratiors assciaed with health effects, and particularly

by sich concertrations that right occur in loations when the current standard is met. In so doing,
howeverwe recognize that these studies are generally focused on investigating the existence of
relationshp beéween O3 occurring in ambient air and spedifdth oucomes, and nain detailing the
specific exposur e ci r cumstheserstades geretally doinbt meagures u c h
personal exposures of the study population aktiradividualsin the population with a defined

exposure to O3 ahe Notwithstanding thé, we have conseted the epidemiologic studies identified in

the draft ISAasowh at t hey might i ndicate regardi hig O3 e
good thatthe EPA acknowledged this limitatiowith these studieonsisent with the

recommendations fmo the expert consultants, these caveats should be appliéditaikar air pollution
epidemiology studies, not just those for ozone.
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Clarity of Preentation

There are a few places in this document that recgoree editing to ensure¢hat data and angsesare
clearly reported

In section 3.4.ZPopulation Expose and Risk Estimates for Air Quality Just Meeting the Current
Standardpnd elsewherthe EPA rdersto the population exposure estimates (i.e. thenatds of
percent of thepopulationexpo®d to certain concentrations of ozone) as a risk estimates Quface,
these estimates appear to be exposure, rather than risk, estimateBAe&d clarify their
definitions of risk and exposure for reasler

The BPA presents quatdifferent riskestimates from the MSS andREmodels. These are discussed at
length in Appendix 3D, with an kdepth justification of the choice of theFEmodel rsk resultsoverthe
MSS results. The EPA should add more of thisrmation to the mainext to clarify urther to the
reader why they emphasize thdREmodel results\ar the MSS results.

The EPA states that ATh e unddrsandirng efdotadial liskite peopke t h a't
with asthma is uncertain bundicatesthe potential ér them to expéence greater effects or have lesser
reserve to protect agairstch effects than other population groups under similar exposure
circumstancesas sutmarized insect o n 3 . 3 It ¥ noathecasethabthe litadevidence

indicates tle potential fopeople with asthmio experience greater effects, althougls itue and logical

that theymayhave less reserve. These two aspects neesl dsbused separtely and the differences

noted, because the ways in wainthey ae taken into amunt are diffeent. For the former, you assume
thatpeople with asthma hawesteeper ER response, or a lower threshold (although there is little data to
suggest thtthisis thecase). For the latter, you use a lower adverse#firediold, as the EPAlready

does wih the 10% FEV1 decrement threshold.

In section 3.4.5 (Publielealth Implications), | suggest adding@mmay of the percent of children with
asthnaexperencinga 10% FEV1 decrement, with a sentence or two alhewdvesity of those
changes in lungunction.

Quantitative Uncertainty Analysis

The EPA does notrpvide uncertainty bounds on their exposure sk gstimates. The ranges presented
represent vaiability between cities, not uncertainty. There are ynaays that some measui
uncertainty an be accounted for in these estimates, some of which areg#de@nd presented in the
Appendixi these shoulthe included in the main text to praethe Administrator with this information
for decision makingfFor exampk, on page 3B145, the EPA refeances Glasgow and Smith 2057
studythat provides a methodrfquantitative uncertainty evaluatiofhere is also an upper bound
estimate of the ERunction hat is presenteth Table 3D641 if there was an upperd lower bound
functionprovided, therihose could simply be used for someaqtification of uncertaiy for the
exposureresponse model.

The EPA discusses uncertainties with air qualitgtysis insecton 3.4.4 (Key Uncertainties) as well as
the waysn which they have triedo reduce this nicertainty. However, this type of uncertainty is a prime
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candidate for a quantitative uncertainty analysis because there are estimates on thentiesertai
asseiated with the air quality estimates.

In section 3.4 (Key Uncertainties) othis PA,the ER not es that @Aln recognit
some at sk groups and the potential for such groups, such as children with asthma, to exgarignc
function decrements at lower exposures than healthy adwlis madels generate mzero predictios

for 7-hour concentrations below the é16ur concentrationsivestgated in the controlled human

e X pos ur eThesBPA shoutd provide a ratidedor assiminga lack of threshold in an exposure
response relainshp as a way ofconsdering potentiahtrisk populations that may not have been
characterized in aexposureresponse assessmefs per the expert consultant responses it is not clear

tha this is a \alidated assumption for models based on CHE stiady

Risk Threshold

The EPA statem section 3D.2.8.2.that the McDonnelStewartSmith (MSS) modehas a thresholdf
accumulated dose built into the model. The EPA notes that thas ésconentraion threshold and does
not preclude effects atwer concentrations. Howeer, it is a threhold that suggestas has been
suggested by oth@nodels(Sdhelegle et al., 2012nd is consistewith the known MOA of ozone in
the respiratory tragthatthere are ozone doses belahich no dfects are expected to occur. This
concept of thresholdhould be discussed byFA in the mainéxt and should beonsidered aa factor
that isincorporatednto the ER model.

Other Notes

I n the Appendices i n arronRefednaeNotof F ¢ thesataedmbes t her
located and fixed.

In section 3.3.1.1 Footmt e : A Azed irmrsectiom §.31.1 above, the single newhijlalale 6.6hour
study is for subjects aged 55 years of age or older, and has a slightly lowevéattetion rae for the
exercise periods. The exposure conaiumns weae 120 ppb anddppb, only thdormer of which
elicited a statistically signifant FEV1 decnment in this age group of subjects (draft ISA, Appendix 3,
secti on 3Thidwagla typad think 2the.Agomandi study was al®ur exposure,ot a6.6

hour exposure.

The end of theecond bullet point on page3 is cutoff mid sentence.

The lag sentence of the first paragraph on pa@2 eeds to be editedhere seem to b&ords mising
or juxtaposed.

There is a figure (referenced iage3D-91) that seemstb e | ab el,ed nass efad of wi t
name.

Questions to Consultants

1) Multiple ozone chemistry analysgsg. Downey et al., 2015; Simon et al., 20i&)e
demanstratedthatin an area where peak daily ozone concentrativeng decreased over time,
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over the sameggiod of time the lowest daily ozooencentrations have als@edeased (due to
the NOx disbenefit aspect of ozone chemistry). An example is provicigdre 1. Wlat are
your thoughts about the change of annuarage ozane concentratios (which tend tde the
focus of epidemiology stud)esith decreases in annupéak ozone concentrations?

Responses:

Dr. Jaffe: nYes, |  Aarmyal @eeagahave thangen much lest than ehendesigh s :
values de b the NOx disbenefitHow this impact$ealth is a question fapidemiologists, so | am not
abletoars we r . 0

Dr. Jansen: AWhil e there may be anxualagdgstolbes , Y
small and could go in either direction. ©question | would ask isvhat the epidemlogical studies do
whenthe monitors do not operate forth#élf year , which is the case of

Dr. Lipfert: il requeneydstributoas frdnaRigare I to estimatevioow ¢umulative
risks could depend on thexposurerespone function (ERF) threshold postulated a linear ERF so that
thecontribution to the total risk is the product of the frequency and the midpoim Gf3tcon@ntraion
bin (Figure 2). With no threshold or up toocath30 ppb, there is noifference in curnlative risk, as is
the cae with high thresholds (> 80 ppl.the midrange (thresholds from 480 ppb), the cumulative
risk for the higher desigmaue (DV) distribution is about double that of the lower one lelte raio of
the 2 DVsis only 1.3, sbwing the importance of thsholds. Most epi studies have usethe measure
of peak O3 rather than the annual average. My own studies (see Appadixisedhe 95h percentile
of the daily O3 averages. 0

Dr. North: i fully agree that th decrease in anal average ozone exposus significant. | continue to
haveconcerns on whether the epidemiological results imply manipulative causality as ofposed
assocation and | am pleased to read that EPA is not usiegepidemiological reslis but rather

basing its recommendatioff®r the last round and the presengpomainly on human clinical studies.
There are still areas of the US, such as thea®arto are, that have MDAS levels well above the

current standarof 70 pb. | would liketo see CASAC fous on the public healtlsk in these areas. See
my general comments above regarding asthma. There ought to be more research to see if high ozone
episades in &cranento (and elsewhere in the Central Valley and_.tteeAngeks to San Diegarea)

have led ¢ increases in hospital missions and emergency departmenitsis 0

Dr . Parrish: AThe general situatcdathetemp@mpl i f i ed
evolution of urban ozone concentration diattions,where maximum dby 8-hour averge (MDAS8)

ozone concentrans have decreased, but the minimMid A8 values have increased. This causes the
distribution of MDA8 o0zone concentratiorsrarrow,as slown in the figure. The cause of the increase
in the mnimum MDAS8 ozone conentrations is aeduction in fresh NO ensgns in the urban area. The
effect d these emissions on days of low photochemical activity is for NO to react with daoniag

NO2. Thus, between the early 20@D03 period and the Et2013-2015 period, on ays of low
photachemical activity the MDA®zone concentrations have increalaidthe NO2 concentrations have
decreased. Since the mean and median MDA8 have najechsignificantiy over this time interval, it

may well be that th annual average ozone ogentrations havnot changed much. Thegsibility that
annual average ozonerentrations have not changed, but that NO2 concentrations have decreased,
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would be inportant toconsder in the interpretation of epidemiology studilat focus on annual
avegage ozoneconcet r at i ons . 0O

Dr. SaxoeBSERAKknNnowl edg eNOXknidsiond &eeapeatet o cesuls in a f
compressed O3 distribution, relative to emtrcondii o nBrajt Ozone PA, pg.-4), and it looks like
thatiswhatis showninDrL an g 6 s AsiFgwe leshods, howenehis also means that there will
bemore days that experience somewhat higher ozone concentrations, although poterdejy wih
levels that exceed very high concentrations. Witlardgto how these changeshould be intgreted for
epidemiology sidies, | think the larger issue ofli@mbient levels relate to actual personal exposures
of ozone and how this impacts exgpie meastemer error in the epidemiology studies is a more
critical isste. In the PA, ER acknowledge tis important source of uectainty, and is one reason
providedfor not conducti nRlgasdado nrips kleans ¢ Dgment . 0

2) Is an epidemiology study with higher statiatipower (sample size) imately more pratcted
against problems of confounding, error, and bias, thae@demiology study with lower
statistical power (sample size)?

Responses:

Dr.Janseni | atmgatisticianb ut | do not s e agimodoofourtdingeetcul d dApr
Confoundingex st s or it doesnodot. | f o nheghet stasistical powerr c on
allows it to be demonstrated more reliably. o

Dr . L i p;Baenplasizeoniy Bffecs random error. Effects of measuremembr, incomplete
controlof confounderspr a missspecified model are independent of sample size. €ahalyses are
widely regarded as the best approach to studyingtemg effects, butohort sanplesize can oly be
increased by recruiting more sabf or extending followup time, which atails aging and loss of the
more susceptible subjects. o

Dr. Nort h : ANO. I responded to a similar mhaemmgbi on i
large sample gie, and NOT from having resolved isseésonfounding, error, ad bias. Considewve

have a study of 10 million children showing that shoe giedicts reading ability. Because data were
obtained from 10 million children, a velgrge numier, the confidece interval is quite narrow. Does

this apparently accurate predtion imply thatgetting children larger shoes will improve their reading

ability? No way! 0o

Dr. Sax: AThe 1 ssue of st at i gotconfownding, grorsvandiasi s s e p
You can have a very large stutihg hasserious confoundg issues if tese are not controlled for (or

are unmeasured). Similarly, l&rgtudies can be prone to selection bias, exposure measurement errors,

etc. Sample sizéor statsticd power) wi | af fect whet hetadeffectiancisogl abl e
one aspect adtudy quality (larger sample sizes are preferred), but isaedesm other issues of study

quality, which are associated with the study design;uan, ard andyses methdology. That is, poor

study design, exaition orpoor methodologcan leadtoeror s and bi ases. 0
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Dr. Thomas: MANo. S maioncaedconfmindirg bidsescduld potentially aifdéctoany
study, irrespective of sargsize (o power). That aid, very large studies conducted bgliy

expeienced investigtors generallynake every effort to address such problems in the design and
aralysis and would discuss these issues in their publications. Also, studies of indigikialda may

have acces to more information to address Wiaa metaanalyses or agggatelevelstd i e s . 0

3) In section 3.3 (Exposure Concentrations Associated with Effects) and section 3.3.4
(Uncertaintiesn the Hedth Effects Evidence), the EPA notes that the epidemgystudies are
generallyassessing thesaociations between ambient ozone and specific health outeothes
are not investigating the details of the exposure circumstances eliciting thexse (€fig pg 3
40" and pg 343?). Do you think that this statemigs correct? If so, ighis statementanerally
true of air pollution epidemiology studies, or is @qliarly specific to ozone? If it is not specific
to ozone, then should this caveavays be casideed when evaluating exposure concentrations
assocated with these types apidemiology stilies?

Responses:

Dr. Jansen: MAYes, tbbekxarect. eEbelieve thdstateraents dreageneraily tnue and
the caveat should appgenerally notto just ozone. | suspect the reason it is hidgiég herein the

ozone poceeding is bease 0zone concentrations may be more variable than, say, P\ amuoo-
environments. Exposure is very dependent on the integrated levels of odars=imico-

environments, thus the use of the highly complex dai intensive APEX modelThat said, its not

clear that why similar efforts are not done for PM drebther NAAQS. Studies have shown
differences in PM and their species between the emhahd hanes,restaurants, groceries, etc. In many
cases PM isigherindoors due to numeus sources (g., cooking, dust, pet dander). Note that indoor
sources of ozwe (e.g., air purifiers) were explicitly excluded in this assessment. | find it cuhatis

EPA experns so much effort with APEX on ozone and not PMalFy, the whole APEX dcussion
impliesbut does not demonstrate that the complexities added to AEHIXin a more accurate
exposure estimate. 0

1 iwe have also considerathatmay beindicated by tk epdemiologicstudies regarding exposure
concentrations associated with health effects, and particularly by such concentrations that might occur in
locations when the current standard is met. In so dbioggever, we recognizbatthese tudies are

geneally focused onnvestigating the existence of a relationship between O3 occurring in ambient air

and specific health outcomes, and not on detailing the specific exposure circumstances eliciting such
effect s. 0

2 As a s s oepried it the @pidemiadgic analyses @ associated with air quality concentration

metrics as surrogates for the actual pattern of exposures experienced by study population individuals

over the period of a particular study, stadies are limited iwhat hey canconvey regardig the

specificpatterns of exposure circumstances (e.g., magnitude of concentrations over specific duration and

frequency) that might be eliciting reported hea
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Dr . Lipfert: 0Y eases. Epldmiolsgy deals onlpin mumbets, not ratiorsaled.
Redu@dlung function may leado hospitalizabn and then to death, but individual longitudinal
analyses wdd be required to follow such a path. Each of these processes would require its gwn lon
term andysis with its own confounders to be controlled ant possilde, perhaps likly, that different
pollutants could be involved in each process (except foksmgp | know of no epidemiology studies
that link sequential lonterm effects. Thetne-seriesmodelof Murray and colleagues (see Appendix)
postulate afrail subpopulationfom which all ddy deaths emanate in response to spikes in air
pollution and/o temperature. An advanced version of this model solves for prior relationshipsrwith ai
pollution ortemperature but the corresponding time scalesrstain. This model demuples the

causs of frailty from the causes of daily mortality which are hkel differ. Studies of daily mortality
and hospital admissions have indicated sinmgkationshps with ozone, but longeterm studies have
not . o

Dr. North : I anfiinclined tahink that theproblem is a general one that will only be resolved by getting

data on potential confounders such as income (more generally, socioeconomic stdtes)y,eameof
temperature, which have large impacts on mortalitymorbidity via mecharsms independemf air

pollutants. However, we should understand that at VERRN éxposure levels, air pollutants such as

ozone and fine particulate matter (e.g.pke) can auseillness and death. The shape of the expesure
respamserelaionship is critcal for assessgthe risks. Extrapolation over orders of magnitude is readily

done with available mathematics. But how this extrapolation is done should refletigudmn the

biol ogi c al mechani sms underlying damage to heal tl

Dr.Sax:ii | a g r asestatemietit the ambient data, whether from fixetle monitors or from
modelng data are only surrogates of the actual personal exposures and any differenitegectmtr
exposue measurement errors. This statement is truallfair pollution studiesnot only ozongand this
caveat should be included for other air pollutioldepmi ol ogy st udi es. 0

Dr. Thomas: AThe two st at e nppynbroady i airtpelldtionar e gener
epidemiology studies, not juszore. Most gpidemiologic stdies are basechaneasurements of ambient
pollution levels, which are readilyalable. For some pollutants, indoor sources or penetration from
outdoor sources, lotaariation in pollutant concentrations, tirrectivity pattens,etc, canbe important

saurces of intefindividual variation, which some studies have attempted to ifjydnyt for example,

personal monitoring, microenvironmental measurements, exposuedimgo@G P Sor accelerometer

instruments, etc., but such stesliae expensve and may benfeasible for lage-scale epidemiologic

studies. Since the statementsqueredd pl vy t o ozone studies, | donodt
are needed to poinubthe geeralt y of thi s i ssue. 0

ExposureResmnse Modeling

4) In section 3.4.4 (Key Uncertainties) of this PA, the EPAnb&st il n r ecogni ti on
data for some at risk groups and the potential fashsgroups sud as children with asthma, to
experience lung fution decrements at loweexposures thandalthy adults, both models
generate nonzero predictions fohdur concentrations below the 6Hur concentrations
investigated in the controlled hamexposuestdli es. 06 |I's assuming a | ac

A-35



exposire-respase relationshi@ standard metbd for considering potential atsk populations
that may not Ave been characterized in an exposuesponse assessment?

Responses:

Dr . L i dprhotawae:ofamly A st andar d met hod s,adddfronn cordrelladl i n g
(clinical) expements that are sensitive to selection of subjects. A linéatraieship may be the default

option with noisy data for which the lowest concentragimay be he least reliable. However, there are

good reasons tacaept the concept of (esmntially) zero hireshold, that differ between longnd short

term analyses. FEtime-series model of Murray and colleagues analyzes daily mortality relationships in
terms of he canbination of subject frailty and air pollution. Bmay result from excesfrailty or

exass pollution or both. As a result, in a sufficiently largeytajoon there will likely always be

someone sick enough to succumb to a small air pofiypertubation; the threshold depends on the
population at rik. The stuation with lomg-term effectss more complicated. They result from

cumulative or repeated esgures after a period of latency, so that effects of pollution abatement will be
delaya and it kecome difficult to define the appropriate exposure e peiods involved.

Background ozonwill also play a role. Here the threshold depends on the dbaséics of exposure.

Finally, health responses during a year will be the resulttbflong-and shat-term exposures, so that

even in the absence loing-termeffects there @y be pollutioarelated mortality at any outdoor
concentration level. Also,dér ent pol |l utants may be involved at

Dr . Nort h: alatk dthreshwld Isas ecomeya standard method in many af %@ s

risk assessmentactice. Many ofus oldtimers believe this practice is questionable, becabsanae of
evidence is not evidence of absence. The biological mechanisms underlyadgedhse kalthresponse

should be assessed based on availabdenvation including judgnent. Traditionatoxicology has used a
sigmoid shaped exposuresponse functim on the basis that very small exposures (episodic or

cumulative) are unlikely to triger an aderser e s ponse but as the exposure
defensesand repair meadmnisms can becoennadequate, so the adverse effect becomes common in an
exposd population. And the response may saturate with most or all of those who are slestejitib
havingthe adverse response.g., given enough bactarn the spoiled food, narly everyone gs sick

from eating it. But linearity to zero became commonamcer risk assessment. This assumption was
originated as a heaHprotective default ssumptionfor screening: a plausible upper bound for

identifying chemicalsdeserving moreletailed risk aalysis, and not for estimating the incidence of

human cancer.&! i near to zero is often used for the | a

Dr . Sax: 0T h nasmakempsemnzeclfrasthinatiessare truly more susceptibleéo

effects of ozone, tbn it might behat the threshold for effects might be lower, but not zerdoatih

data are limited, the data that are available do not indicate that asthmatrcs@siseptide than non
asthmatics to the effects of ozonefdnt, daa are inconsisit, with sometsidies indicating effects in
asthmatics at elevated ozone expes, but others showing no effects. For example, no effects on lung
function were obg®ed in athmaics compared to neasthmatics at exposures to 4§ for 2 hours
(Alexisetal.,2000)ash 200 ppb for 2 hours (Mudway et al .,

Dr . T h o inmisted otit ik sarlier rounds of questions, the exact shape of -aiehpeEase
relationship atlow doses, including the existence or not of a threshedifficult if not impossible to
detemine from feasiblesized epidemiologic studies. Hence, theadéfanalysis model generally
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assumes lovdose linearity (or lodinearity depending othe formof the outcome variable); see for
example the classiapea by Crump, Hoel, Lankpy, and Peto @76) | previously cited. This would be

true for either main edfds in the whole population or for effect modification in potentially sensitive
subpopilations,to the extent that the necessary data on individualswalable. The questiownf effects

below the current standard is particularly important, and espgétalhighly sensitive groups; to the

extent that such data exist, any demonstrabledose asscations should be considered in revising the
standardyhetheror not the assuption oflowdoe | i near ity or threshol ds

5) The EPA also notes in this section that there is a lack of iafimymabou thefactors that make
people more susceptible to orarelatedeffects, and tht the risk assesment could therefore be
underestimating the risk. Howeveretxposureresponse model used to estimate the risk of lung
function decrements use®th peopldn the health population with a greater response tonez
thanthe mean respoegq(i.e. that fration of the people in ctrolled human exposure studies
who hal FEV1 responses >10%, 15%, or 20%). Does this method already include consideration
for more suseptide people in the population?

Responses:

Dr. Lipfert: i Mst epidemiologystudies assumehlomogeneous populationrak which may be

convenient but isinrealistic. The remaining life expectancies of those aged 65 and over range from one
dayto 35 yor more with a median around 15 y. (This situatiortgiasfor populations buhot
necessarilyohorts, depending on gebt selection.) Many air pollutiompalemiology studies have

shown higher risks for subjects with prristing conditionsLung cancemortality rates are

proportional to the cumulativegaretessmoked, even thah not all smoérs get lung cancer.

Following this model, we would expect @olution-related mortality to respond to cumulative

exposures from a few days to deegdalepenthg on many other variables including preexisting désea

The aaswer to this gestion is thusYes, air pollution epidemiogy includes all degrees of susabjity

but the most highly susceptible subjects may do

Dr.No r t lam @ontdrned that FEV1 decrements are not a goodatalifor adverse healthmpacts in
sensiive populations. (See myegeral comments at the beginninglaétresponse. FEV1 measurements
vary a good deal. The Belzeewis paper mentioned inymO3 ISA resporse has perceptive criticism
about using FEV1 daia reseach.) It seems tme that lack oinformation, referring tahe words you

use in your first sestce, (1) should motivate detailed studies of the people that are judged to be at
highestrisk, and (2 leaders of agencies such as EPA should thinkr#egaly required stadard

setting tothe bigger issue of how frotect public health with an adedeaargin of safety. If adverse
health effects are judged to be essentially absemhdioh of tre United States (a reasonable inference
from Figure ESL inthelSA and Figure 25, page 212 inthe PA), then attentiorhsuld be focused on

the remaining a@swhere such adverse health effects may still be occurring. Are these adverse health
impacts relly there in these remaining areas, or are our goverhofigci als being overlyprecautionary

and protective in settingandards, but ignoring major publiedith protection needs by assuming that
some causes, such ackg rw ul BRAZhould Be,using commann sease and aok b a
be trapped itradtions that violateommon sense. Bhllevels of ozone and firparticulate matters that
millions of people in California have experienced from wildfire smoke plumes in 2017, 2018, d 20
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are farabowe the NAAQS standards and pose serious healtbtgféspeially to membes of sensitive
subgroups. Some of thesegpde are among my family, my friend®)d my neighbors. The costs
involved in reducing these risks to health from wildfiherpes areverylarge. So are the costs of
bringing ozone levelsi Saacamento into compliace with a 70 pp MDAS8 standard, even if ih

wildfire periods are exemptedn(iny humble judgment, the former activity makes much more sense
than the latter.) EPAtaff and CASAC should acknowledge these facts in their writteowheerts, as

part of advishg the EPA Admistrator on strategy witfespect to criteria air pollutantisbelieve giving
such advice is within the legal mandate of CASAC under the CleancAir &

Dr.Saxi The contr ol |l ed huma nhelessispfthe exposuresspounsg malsia t h a t
based on exposure cirmgtances that are highly unlikelydocur in the general population, and in

particular in susceptible population groups.(iheavily execising individuals exposed to elevated
concentrabns of ozone over exteradl periods of the). Only outdoor workerare likely to experience

the exposureonditions in these studies. In addition, the results clearly indicate that onlyla sma
percenage @ the study volunteers (although generally heatttiylts) had a statistidly significant

response to ozone, andraded by Dr. Lange, these respondgtsly represent people that are more
susceptible to ozone (particularly at lower ozooecentréions). Therefore, | agree that the model

already repreertis a very conservativestimation of aone effects that are liketo be protective of
sensitivepoplat i on groups. 0

Dr. Thomas: AThis question apemsuretidiesiantoel at e mo
epidemiologic studies but does seeméambeasmable approachof getting a haalle on interindividual

variability in susceptibility in that @antext. Obviously, the slope of an exposuesponse relationship in

the general poputeon will undeestimate risk for more sensitive individuals, arreimpottantly, for

idertifiable subgrops. Of course, there aréher characteristics than lung furmti(e.g., genetic

variants, age/gender, baseline health status, etc.) that coulahoeflsensivity of ozone or other

pollutants. To the extent thtite necesary data are ailable, most ejdemiologic studies haveported
variation across quantifiabke b gr oups, and given EPAOGsSs mandate t
such groups as Weas to he enire population should be taken into consideratiorevis ng st andar
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St. Louis Mean 8-Hr Max O, Concentration at Different Design Values
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Figure 1. Distribution of Daily 8Hr maximum ozone concendtions in St. Lois (averaged over all
monitors in the city) for the-8ear peiod of 20022003 (red bars) or 2013015 (hatched blue bars); DV
i design value.
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Dr. Corey Masuca

Chapter 27 Air Quality

2.3.1 Ambient Air Monitomg Requirements and/lonitoring Networks

There is a noticeable absence of disamssabout Near Road amitoring sites, especially for NOy, as an
0zone precursor.

2.3.2 Data Handling Convaahs andCompuations for Determining Whether the Standards Aet M

Moreelucidationneeds as to why theelection of the ozone design value as3year averagef the
annual &' highest daily Shour maximum concentration.

2.5 Background Ozone

While this sectbn focuses on background concentrations, expresseshaentrations that wald exist

in the absece of US anthropogenic emissions andnezmncentrations fnm global natural sources and
from anthropogenic sources transports from sources outside US wha localized interstate and/or
intercity transpdrof arthropogenic ozaeand/or precursors?

Chapter 3 - Review of the Primary Stardard

3.3.1.2i OtherEffects

With respect to the determination tmaétabolic effecthiave been determingd have ikely causal
relationship with ozone exposures, shaid finding stand eenthough the evidercthe most salient
evidence is from animatudies at exposurenditions much higher than those commonly occurring?

3.3.2 Public Health Implicatiorend At-Risk Populations

With respect to atisk populationsthereappeas to be anoticeable absence dfscussion about greater
susceptibilityfor minority and/or bwer SES populations.

3.3.3 Exposure Concentrations Associated with Effects

This setion indiatesthat otherwise valid epidemiological studies (&8l Canadg which found
paositive associatins between ozone and respiratory outcswesre deemed to bedsuseful since the
studies were conducted in areas and during time periods that madldve net the current standard.

When evaluating epidemiaiecal healh effects shauld this limitation be placed on study and study
result efectiveness? In otheravds, should epidemiological evidenaely be limited to those areas that
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meet the cuent standad with disregard for effects noted as both highetlawer concentrationghat
those of the auent standard?

3.4 Exposure and Riskflormation

General Qustions

What is the inherent purpose of the risk assessment in the policy assessiatibe?
Are the results from the risk assessment viewed tmdre substaintive tharcontrolled human and
epidemiological studies? Even given #x¢ensive list of unagainties highlighted in 3.4.4

3.4.1 Conceptual Model and Assessment Approach

For therisk assesmefm, why the utilization of ambient amonitoring cataconssting of cacentrations
at or nar the current standards? Why not consat®ne concentrationsell above and below the
current standard also?

3.4.2 Population Exposure and RiskiEmtes fo Air Quality Just Meeting the Current Stkmd

While nottotaly invalid, same concern with deeloping risk estimates from concentrasdrom eight
(8) repesentative cities.

Greater explanation and concadrn with &édsi mul at ed
While thefocus has been on areas just meetiregdurrent sndard, how would he percentages change
for each benchmark (i.e., 60 ppb, 70 pg®ppm) for concenations below the current standard? For

concentrations above the current standard?

3.52 ExposuréRisk-Based Considerations

While not totaly invalid, sorme conern with deeloping risk estimags from concentrations from eight
(8) repesentative cities.

While the focus has been on areas just meeting the current standard, how would theohdaysexnd
lung function decrement changes for cemications blow the current stadad? For concentrains
above the current standard?
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Dr. Steven Packham

Preliminary Comment. Empirical observations and pulmonary function data from controlled
humanexposues ae sufficient to conclude thatcausal biologicameanismexists beveen
objectively meagred decrements in FEV1 and subjectivegipms in healthy humaadults.

1. The shape of the biologically mediated FEMdseresponse curve is a funatiof the
inhaled hourly dosage rate and the cumulative dose @dalwler veral hous
immediately prior b the onset of the effect.

2. The thresholdor these biologicallynediated FEV1 responses in healthy adult
humans expasl for 6.6 hours to ozone conaetibns from 60to 87 ppb is estimated
to be 1,362 pg. (Schelegital. 2009)

3. This is equivalent to a cumlative dose of millions of trillions dighly reactive oxidiang
molecular moieties.

1362y .
Formula 1.23%28 yogadroN = 1.709 10
48m

4. Thethreshold doses for ozone induced FEV1 mports ofsympgomatic effects are
lower than for clinical signef pumonary inflammation.
5. Ozone induce®EV1 decrement is most probably one @fesal specific protecve
biological responses.
6. Ozone exposuresafie been shown to stimulate peripheral nsdlaw into ceriral
bronchi thereby enhancing particle transgpantn peripheral to ental airways and
mucociliary clearance of inhaled particldamhatter.
7. This beneficaldosed e pendent r es pofinerestdinoeitozone Aéi s o
characterizes the re@mt of a pimary defense mechanism essential to the protection
of mucosalsurfaces othe racheobronchial r ee. 6 ( For ster et al . 1¢

Recommendaions. In order to preant a review of key scientific studies aad integration of
current scientific evideseand knavledge, future O3 ISA and PA documents MUST present a
clear desciption of all the known biologtal mechanisms underlying the G&V1 effect and
further validae and refine the dose response functiomd=6V1 and pulmonary inflammation
derivablefrom contolled human exposure studies.

In response to the @sion,
i Wh e n sarelati@nship is onclusive to a high degree of scientdertainty as it is in lis
case, should this take precedence marsal inference when drafting a NAAQS I88?.
Parish Responded:

| have no relevant expertise, so | canmgpondto this gueston as an expert;

however, to a noexpert the answer is viously, Yes.

Substartive-bases for these RecommendationBigure ES3 in the Ozone ISA External
Review Drdt (shownbelow) is adapéd from the 2013 Ozone ISA which was éxdsn eight
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human atdiespublished betwen 1988 and 2013. The 2009 study by Sajlelet al. specificayl

played a decisive role in the 2015 revision of the O3 NAAQS from 75 to 7@BPpHR(65292
Oct 26,2015.
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Figure ES3 was adapted frorRigure 6-1 of 2013 Ozone ISA (U.S. PA,
2013)which was based on studies by Adams (2006), Adams (2003), Adams
(2002), Folirskee et al (1988), Horstman et al. (1990), Kim et al. (2011),
McDonndl et al. (2013, McDonnell et al. {991), and Schelegle et al. (2009).

In contrast toFigure ES-3, the orginal figure Figure 1) shown below from Schelegle et al.
2009, depicts thectual signoid aurvilinear relationships and mean accumulativeedo$the 31
healthyadult human subject@ho completed the four 6l6our chambeexposures to target naa
Oscorcentrations of 60,70, 80, and 87 ppb.
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Figure 1. Diagram of mean group values for cumulative dose of ozone
(micrograms) against time of exposure for each of the five protocols.
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The original data present@dthis wayconweys citical information to toxicologists and

biomedichresarders thats lost in translatia /
picture presemrtdin Figure ES3 . T o
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fromthe 60 and 70 ppb ozone exposure protocols. The inability to estimategboldiaising
the FEV1data from the 60 and 70 ppb o0zone expoguotocolsis most lkely becausdess tha
one thirdof the subjects had changesHEV1greater than 5%n either of these protocols.

(Emphasis added)
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Packham Figure 1 Adapted from ScHegle et & (2009) with toxicological

annotations

by author, 291
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The rotable diferences betweerkigure ES3 compared witiPackham Figure laredriven by
howdataai nt er preted by different scientific
descriiive narrdive of conclusions onto the sigmoid shaped d@sporsecurves one seethe
beginning of anmcreased trend of dosesponse curve safation between hour @nd hour 4:
Indicative of the cumulative Dose of Onset threshold between the regmeqinsurgrotocols.

Figure ES-3 is the product oimposinga quartal risk-assessnrég mindset upon dateollected
from continuously graded biologal responsesharacgristic of the ongoing physical events
integral to the nature of living organisms.

The narrative assciated withFigure ES-3 (found on page ES) is gossly misleading ad
completely overlools the positive confounding health benefienhanced PM cleares
stimulated by 200 ppb o0zone exposures mentioned above.

The controlled human studiby Folinsbee Adams, Horstman, Kim, EDonnell and Schelegle,
and atherscited belowin the References @nReading List, provide the empirical basf
testable hypothes that exposures to elevated ambient levels of O3 can cause measurable
decrements iFEV1 in healthy adults. These studie®cument that the effect @3 on reduced
FEV1volumes is temporarand suggest that hourly mean ambient @8centrations below 70
ppb are most likely incapable of causing FEV1 effects in most healthy adults.

Pulmonary Physidogy and Inhalation Toxicology:
Several nonmember cortants have expressereluctance to comnrd on certain questions
because of limitg familiarity with pulnonary physiology and inhalation toxicology. Here are
few facts to keep in mind.
1. Lungshave an ewlutionary history in whichwwfactant was key to thevelution of all air
breathing species othe surface of the planet, (Daniels angj&y (2003.)
2. Antioxidant secretions from epithelial Type Il cells into the liquid lining of the lungs is
oneof most mporiant natural defenses thaman organism has agaimaturaly

occurrig azore levelsinth@at mosphere near the earthos

3. All known effects of ozamon the human respiratory system are dose dependent.
4. Ozone stimulation of the respiogy airways evokes a number of defensi and adaptive
physiologcal respases in hurans

Overarching Hedth Benefits from Regulations Based on Smd Science:An accurag¢
understanding of the causal dassponse relationship between ambient ozone expasdr
respnse<licited in the humanrganism opens up a numharimportant optionghat could be
consicered in reviewing and setting NAAQS stards and in how thosdandards might be used
to protect, and even promote, public health. For instanceedhzation tha the ozonenduced
FEV1 effects are temporary,versible,and occuiata lower inhaled dse than a potential

adverse health effe€tuch as a pulmonaryflammatory response) could be considered a tenable

rationale for classifying them astural bexchmak marginof-safety indcators.
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Another applicdon of minute respiatory volume and hody MSS inhalation dosage models and
thresholds would be for th&PA to imbed
them into web and mobile platform
applications for public education apesonal
risk management. Shown here, as probf
concept, is ageenshd of such aveb
application thattan be found at

http://webapp0.myairhealth.comgiing an ~N
individual (user name Little Rock) in Sant 4 \
Monica Galifornia who is being exposed to ’ 1 1 ‘
193 pgm3 of PM2.5 orDctober11, 2019 ‘. d
during the Saddleridgevild fire episode the

useful informatiortha they should limitny — o
outdoor activity to 11 minutes or less if that / 152 s B 50
activity necessitates a physicakegion v 6 '
intensity level of 65% corresponding to an "Gone. 0055
average heartateof 152 beatsperminute or

higher.

A free iPhone app is also in the publantiin https://apps.apple.com/us/app/nnya
healthid790049340 By way of full disclosurefriends and in Utah ceveloped teseweb and
mobile applications on our own dime and have m#uan available free t¢the public since
2013. Here are a few screen shots representative of similar guliEmgeffered o folks in the
Los Angeles area dung this same &lderidge fire episde

b Air " Air
Profile : Cities| | Profile ad Cities| | profile A 12 Cities
LOS ANGELES, CA LOS ANGELES, CA LOS ANGELES, CA
Based on latest air quality you have: | | Based on latest air quality you have: Based on latest air quality you have:
minutes of outdoor minutes of outdoor minutes of outdoor
activity per hour at activity per hour at activity per hour at
. 65% intensity e 55%intensity . 55% intensity
—_— e ’
(153 bpm) (140 bpm) (140 bpm)

Ozone PM25 Ozone PM25 Ozone PM25
Expected Exposure  140ug 84ug Expected Exposure 58ug  84ug Expected Exposure 49ug  84ug
Recommended Max 308ug 84ug Recommended Max 308ug 84ug Recommended Max 308ug 84ug

Latest Conditions  @iipe0 CHEEND Latest Conditions  (ipED (RENEED Latest Conditions  GEppD (HENEND

Referenes to these applications in these commarrg not being made tannounce, promote, or
advocate these particular apps; but, to illustrate the powgyaantia of using sound scientific
methods anfundamental priciples d toxicology and human respiraty physiology together

with current mob# technology to promotpublic health and demonstrate the public health value
inherent in the EPA O3 and PMAX QS and lieir associated Air Quality Index Health

Advisories wha risk asessment ahientific knowledge from controlled human exposure
studiesare fully integrated.
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Additional Comments

COMMENT 1.Evidenceof inflammaobry markersnducedbothby exerciseandphysial exertion (See
list of referencem EXHIBIT A) should bencludedin thefinal OzonePolicy Assessmen{O3 PA)
along with a discussion of their effeespotentialconfounder®f inflammaory markersassoaated
with ambientozoneexposure

COMMENT 2. There needs to be better presentatiaf distinctions betweea) statistical association
versushiologicalmechanistic concepts of causation, apderifiable scientific conclusions versu
expert judgnentsas bases for forming and communicating pelielgvant causal coalusionsin the
final O3 PA and other documents produced as patiofaryNAA QS revievs.

COMMENT 3. Thefinal O3 PA shouldncludea discussion and analysespoftentialbenefits of
altemative forms of the standaoh public healtl{petagpsin Section3.1.2.3. Therewasanintriguing
ideapresentedn public commentdy the Ameican Thora Society (ATS) suggesting thiie form of
the standarahight be modified to preide better balthprotectionthroughimprovedrisk
communicatiorusng the air qualty indexwithout chaiging the stringency of the standdrenefits The
final O3 PA shouldalso presena review and a quantitative agdalitativeanalysis of a) the spdia
standardorm altemativesmentioned in public comments byetATS, ard b) otheraltemativesin the
form of the standard that might reasonably be expectiegpimve conpliance with the standard by
increagng theopportunity forstates anébcal air qudity agencesin developmenof adaptive
management strategies

COMMENT 4. Thefirst-time | sawkeystudies used to TABLE 1: NUMBER OF CITATIONS RELATING
determine the adequacy of a NAAQS was%962 In oy g S I
reviewing thethree volume PM criteridocumentatiorfCD)

as a toxicologist with th&tah Divisian of Air Quality, | AR
estmatedthataround3,885scientific sudieswerecited(See | Tomi 3.885

TABLE 1). There were aeast 390 references thephysical | Number Dealing with:

: ; Chemical & physical make up of PM 390
and ctemical progrties of PMand around 250 references | (i concentrations 250
reporting monitoringlata @ daily and annal backgroundPM | Estimated human exposure levels 200
concentrations. There were at least 200 refergpoviding ?g::fy“y i
data aalyses and estimates human exposw@ose levels PM plus other pollutants on mortality 37

andabout500 references amosimetryand an estintad 500 | PM effects separated from other pollutants - 4
studies on the toxicity of PM in laboratory animals and Pw‘:ﬁf};g,‘ﬁfii‘;ﬂ?gg,,f;“i’i;’ggn; :
controlled human gposues. Nearly 600 referencegrecited | —— —————
in Volumelll on health effets Most notably, thee were only thirtyseven(37) references citing studies
of associabns between daily PM and mortalit@nly four of thesestudies separated PM efteérom

the dfects of other pollutantand only wo were basedrodata from citiesin the United States.

3 United States EnvironmentBrotection AgencyOAQPS Staf Paper(1996).Reviav ofthe nationdambient air quality
standards for particulate matter: Policy assessment Of scientific and technical infornpetgenVI2" (EPA Publication
No. EPA452\ R-96-013). Research Triangle iRaNorth Carolina: Ofte of Air Qualty PlanningandStandard
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Theimpactof these fourassociatiorstudies cannot beverstated eitherin the 1996 PM NAAQS review
orin all subsequent reviewscluding the currnt ozoneNAA QSreview.

Think of it. Four association studieslipsed the policy relevance o§cientificevidence and knowledge
presented from hundreds laboraory and dinical experiment®n living organismslocumenting
anatomicalpiophysical biochanical and syi'emichomeostatic defense mechanisms common to
humars and other mammalan speciesagainsinaiural andubiquitousatmospheric stressors such as
particdatesandozone The combined weight of physical evidemeportedn hundredsnorepeer
reviewed papers pblished since 196 (many of which are not cited thedraft O3 PA) provide a
substantivesaentific bases for ruling out Bkely biophysical mechasm foratmosphericozoneinduced
mortality inmaturemammalian organisms.

COMMENT 5.The ERA should conhueto advocatauseof association studiea NAAQS reviews but
thereare at least two goagasons nab limit itself to the key associatiorstudyapproachFirstly, it is
now conceivable to use heart rate and individhaaly mass andodysurface aregbasal metabolism
rateandphysical exertion leveland locd reattime ozone concentratiomns calculate personalized
respiratory minute volunsandinhaledozonedoseestimatesisingdigital mobile deviceslt is nowalso
technicallyfeasille to monitorandcollect data from normal argensitive populabins in ad libitum
exposurestudiesinvolving human volunteers. Such an appro#mithe collectiorand analyss of
human exposureesponse&atawas not conceivable in 1996. But it is togdayd it shouldbe seiously
considered by the EPA in future reviewdes of ozoneandthe other criteria ptlutants. Secondlythe
persistentssociation studigsiesof uncetainty andcausatiorc an 6t be resol ved by
criteria pollutanpolicy-relevan asessmentsn key association studieSA problemcan tthesolved
from the same levelobcn s ¢ i 0 u s n e s s (QuokeattibutedrtoeAlbdt Eirtsteim) t . 0
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Dr. James Boylan

Chapter 271 Air Quality

1 Isthe dscussion orDs and Photochemical Oxidants in the Atmosph{&ection2.1) accurate
and conplete?If not, whatadditional information neexto be included?

1 Is the discussion o&ources and Emissions o Preairsoss (Section2.2) accurate and
compete?If not, whatadditional information needo be included?

1 Is the discussionn Ambient Air Monitoring and Data Handling Conventiof&ection2.3)
accurate and complet&éhot, whatadditional information neexto beincluded?

1 Is the discussion o®zone in Ambient Air (Section2.4) accurate and completéhot, what
additionalinformation needto be included?

1 Is the discussion oBackground @(Section2.5) accurate and completéhot, whatadditional
informaion needto be induded?

Chapter 37 Review o the Primary Standard

1 Is the discussion oBxposure and Ris€onceptual Model and Asssment ApproactBection
3.4.7) accurate and completéhot, whatadditional information neexto be included?

1 Is the dscussn on Populaion Exposure ad Risk Estimdes for Air Quality Just Meeting the
Current Standar(Section3.4.2 accurate and coplete?f not, whatadditional information
needto be included?

1 Is the discussion oRopulation Exposure and Risk Estingater Additional Air Quality
Scenarios(Section3.4.3 accurate and completéfhot, whatadditional information needo be
included?

1 Is the discussion okey UncertaintiegSection3.4.4 accurate and completdhot, what
additional information needo beincluded?

1 Isthe discussn onPublic Hedth Implications(Section3.4.5 accurate and completéhot,
whatadditional hformation neeslto be included?

Appendix 3C1 Air Quality Data Used in Population Exposure and Risk Analyses

1 Is the discussionn UrbanStudy Areas(Sectin 3C.2 accurate and complete™ not, what
additional information neexto be included?

1 Is the dscussion ombient Air Ozone Monitoring DatéSection3C.3 accurate and complete?
If not, whatadditional iformation needto be ircluded?

1 Is thediscusgn onCompehensiveAir Quality Model with Extensions (CAMx{Section
3C.4.]) accurate and compIf not, whatadditional information needo be included?

1 Is the discussion oBvaluation of Modeled Ozorf@oncentrationgSecton 3C.42) accura¢ and
completedf nat, whatadditional information needo be included?

1 Is the discussion oAir Quality Adjustment to Meet Current and Alternative Air Quality
ScenariogSection3C.5 accurate and completéfhot, whatadditional inbrmaton need to be
included?

1 Is thediscussiam onlinterpolation of Adjusted Air Quality using Voronoi Neighbor Averaging
(Section3C.6 accurate and completéhot, whatadditional information neexto be included?

1 Is the discussion oResults for Urba Study Areas (Secton 3C.7) accurateand compkete?If not,
whatadditional information neexto be included?
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Dr. Sabine Lange

Air Quality

1) Multiple ozone chemistry analys@s.g.Downey et al., 2015; Simon et al., 201t2ave
demonstrated that in an area where peak daily ozone concentrations have deve¥dsed
overthesame periodfatime thelowed daily ozone concentratiorfsavealsodecreasedue to
the NOXx disbenefit aspeot ozone chemistry)An example is pvided in Figure 1Whatare
your thoughts abouhe change of annual average ozone concentrgiidnish nd to be the
focus of epidemology gudies) with decreases in annual peak ozone concentrations?

Epidemiology

2) Is an epidemiology study with highstatistical power (sample size) innately more protected
against problems of confounding, errandabias,than an epidmiology study wih lower
statistical power (sample size)

3) In section 3.3.3 (Exposure Concentrati@gxssociated with Effects) and sexti3.3.4
(Uncertainties in the Health Effects Evidence), the EPA notes that the epidemiology atedie
gererally assessg the associains betveen ambient ozone and specific health outcomes and are
not investigatinghe details of the exposure circunrstas eliciting these effects (e.g. pg@
and pg 343°). Do you think that this statement is @nt?If so, is this shttement generalitrue d
air pollution epidemiology studies, or is it peculiarly specific to o2dhé is not specific to
ozone, then should this caveat always be considered when evaluating exposure concentrations
associated witthesetypes of epidentlogy studies?

ExposureResponse Modeling

4) In section 3.4.4 (Key Uncertainties) of this PA,theAEPn ot e s t h arnoftliellackof e c o g
data for some at risk groups and the potential for such groups, such as children wi#) twsthm
experience lundunction decremats at lower exposures than healthy adults, both models
generate nonzero predict®ior 7~hour concentrationiselow the 6.éhour concentrations
investigated in the control | e d&ofthiesh@dinae x posur
exposureresponseelationship a standard method for considenogentialatrisk populations
thatmay not have been charadted in an exposureesponse assessment?

‘A We Hhalaowensidered what méye indicatd by the epidemiologic studies regarding exposure concentratisasiated
with healtheffects, and particularly by such concentrations thghtroccur in locationsshen he curert standards met In
so doirg, howe'er, we recognize that the studiesra generally focused on investigating the existence of a rethijpn
between O3 occumg in ambient air and specific health outcomes, an@maletailing the speaif exposurecircumstances
glicitingsuche# ct s . 0

A As as s oc iedihtheeamiologic@malyses are associated with air quality concentnaidrics as surrogates
for the actual pattern of exposures experienced by stadulation individua overthe perod of a paiitular study, the
studiesare limited in what thegan conveyegarding the specific patterns of exposure circumstancesregnjtude of
concentrabns over specific duration and frequency) that might be eliciting reported hetlth oume s . 0

B-3



5) The EPA also notes in this section that there is a lack of infmmabou the factorghat make
peopk more sisceptible to ozoneelated effects, and that the risk assessment coulefoine be
underestimating the risk. However, the exposesponse miel used to estimate the risk of
lung function decrements uses $eqeplein the heah population wih agreder response to
ozone than the mean response (i.e. that fraction of th@epigocontrolled human exposure
studies who had FEV1 responses >10%90, or 20%)Doesthis method already include
consideration fomoresuseptible peopin the populabn?
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Figure 1.Distribution of Daily 8Hr maximum ozone concentratiomsSt. Louis(averaged over all
monitors in the city) for the-8ear period of 201-2003 (red bars) or 2013015 patchedlue bars)DV
T design value.
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