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1. REBRIE{RFET (USEPA)

1—1. 20204 BREFFFMHEHEE (ISA)

Integrated Science Assessment for Ozone and Related Photochemical

Oxidants, April, 2020 (FFEEQD)

WA B PR MR A (ISA) 1A IREE I L DR & AR R A~ D E
ARl L 72 R e B il s T R oA Y v & B 5o kA
FxRH 2 MR DR KO R R O R KRB I MERE O B 2
PRl 2 =T b D TH 5.

TV BRI K DRERET U R A~ORERH 1-1 IS 5 TN 5.

Causality Determinations for Health Effects of Ozone I
I 2020 Ozone ISA
Respiratory
Metabolic 1 5
ong-term
EXpOSUE +
Short-temm
EXPOSUE l
Cardiovascular
Long-term
EXpOSUE
E Short-tem
é exposUre
Merous Syatem
E Long-term
EXpOSUE
2
Mela e Fieiriale
L Reproduction *
E and Fertility LCII'QJZEF'TI
B Exposure
=8
& | Pregnancy and E
Birth Dutoomes
Cancar Long-term
EXpOSUE
Short-term l
EXpOSUE
Mariality
Long-term
EXpIOSUE
Causal . Likely causal . Suggestive |:| Inadequate [ |
+ new causality determination; l causality determination changed from likely
causal to suggestive; * change in scope of health outcome category from 2013
Ozone ISA
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B DA UREE L PR R~ OO TRRER H D) & S
. BRHIOA Y URE & FFRER R~ DB OMITIE TRERRER O e
] EEInTV5.

BHIOA Y VIBRERIZOWTIEL, b MREEFERICL Y, AV RO
FEREIR T, KGERUOSHE, FFREER, 36 K OMERER R DO RIEICRE T 5
HIRELMGF H TN D,

T, EFOMIRICE Y RAFOA4 Y U RENG B OB, 1805EPHZEME
Jifif A (COPD) DAk, PRRARIEGMIE, A PP R ABIZ L 2 ARtk LUK
SR ED) =27 8. SESERMFRIRR~DORELFEEL TWND &)
AELS 2 HILTTN S

W EIEFIRIC LD . AV AT K DR DL, RIE. KGERIGHE
O, MEOPEBEREDIR FNFEIEI N TN D, ZiILD Q&N B4
X, LV TORFRER R~ DB OEAERIR A N =X L0, FlAY
Vg R L MR AR B OREA R 2k L OVARE & O B E MO A Y)Y
W2 U HEDOBFRIZ &L > TN D,

R4 UIgR@ICBA LTk, A UIRER LR RAER R, R T O R
aER, FERERSEC R E OBENFE TH D & D LEFMERH Y | D
TEREZ IR T 2 B EEMZE & OISR —BWERH 5. S5z, FEif
A R TR DSV i~ D RSB T D72 DN B W N TR R % o SRR
RIS & 5 .

Z CRERIC B SRR, ARl ISA THIO TREFE— > RARA
Y ATV E LTS vz, BiaErE, b MRER, B XL OYEFATIED
ORI Y R & A E O I TR RO RS &V & STz,

B EAFZEIC L0 | AR BV TE/ SR CRitHEREREE . i Y 7 U &
U RO, ZEREREEIME, TFigo 7 K oS sRAER OB #HE ST
WD, A U BREES DR AR OTE AL S AR N I A b LA
jnEglEEIL, arFaxTay, alF—)L R T U U OREE
N5 Z L e MEERR L OB BRI LDV RSN Tk, 4
VBB L L a— 2B LU VR L OZEE) & OB A S 5 SR
E—ELTWV5.

WA UIRER LD INE R AR LORECRORMRIT, 4Rl TR R
ZsgEbi s o0, #EHT HIZIFEA 5] EOHEICEEINTZ. 20O
ZEHHHIILLTO®@Y .

(1) BEWIA Y IREDDIME ROWEFET S RARA > MIH R D8I
WT—BMEORWEERZ 7R v MEEVFIEOHEIN



KO FHREZE,

DHEEM LN AR E L TWDH Z &

(3) PEEWTIEICEIT D

HIEGL I

WDTCORMEREMEN DD Z &

K DETER 2R

(2) T EERLMEEROT RRA b (ODARE, Bt OoEER
REEfRES L ONMEE LB, fdzad7a L)

(ZBE D AIEDN D

SAEOHIE AR LT

Health Outcome?®

Conclusions from
2013 Ozone ISA

Conclusions in the 2020 ISA

Short-term exposure to ozone

Respiratory effects

Causal relationship

Causal relationship

Cardiovascular effects

Likely to be causal relationship

Suggestive of, but not sufficient to infer, a causal
relationshipe

Metabalic effects

MNo determination made

Likely fo be causal relationship?

Total mortality

Likely to be causal relationship

Suggestive of, but not sufficient to infer, a causal
relationshipe

Central nervous system

effects

Suggestive of a causal relationship?

Suggestive of, but not sufficient to infer, a causal
relationship

Long-term exposure to ozone

Respiratory effects

Likely to be causal relationship

Likely to be causal relationship

Cardiovascular effects

Suggestive of a causal relationship®

Suggestive of, but not sufficient to infer, a causal
relationship

Metabalic effects

No determination made

Suggestive of, but not sufficient to infer, a causal
relationship®

Total mortality

Suggestive of a causal relationship?

Suggestive of, but not sufficient to infer, a causal
relationship

Reproductive effects

Suggestive of a causal relationship

Effects on fertility and reproduction: suggestive of, but
not sufficient to infer, a causal relationshipe

Effects on pregnancy and birth outcomes: suggestive of,
but not sufficient to infer, a causal relationship®

Central nervous system

efiects

Suggestive of a causal relationship?

Suggestive of, but not sufficient to infer, a causal
relationship

Cancer

Inadequate to infer a causal
relationship

Inadequate to infer the presence or absence of a causal
relationship®

3Health effects (2.g., respiratory efiects, cardiovascular effects) include the spectrum of outcomes, from measurable subclinical effects
(e.g., decrements in lung function, blood pressure) to ohservable effects (e g, medication use, hospital admissions) and cause-specific mortality.
Total mortality includes all-cause (nonaccidental) mortality, as well as cause-specific mortality.

2Denotes new causality determination.

“Denotes change in causality determination from 2013 Ozone 1SA.
9Since the 2013 Ozone I1SA, the causality determination language has been updated and this category is now stated as suggestive of, but not
sufficient to infer, a causal relationship.
#3ince the 2013 Ozone |54, the causality determination language has been updated and this category is now stated as inadequate to infer the
presence or absence of a causal relationship.
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1—2. 2022 £ FV U RIBRFEELE (NAAQS) DFEIREHEE ¥ 2 BURFH MBS

& (PA)

Policy Assessment for the Reconsideration of the Ozone National
Ambient Air Quality Standards, April, 2022

(IRITEEHD)

2022 4F O BUR AN 5 (PA) 1%, USEPA 0 2020 4F4> 2 NAAQS RT D1
BREHZET D2 DIERENTE b DO TH D, 2020 45 ISA TR ENTRER
R, BLXOKRKHE., B, V27 OEENIT &2 B FHRBORIZ D
WCRHiT L T 5.

PA DFERIE, KEDKKIHY DT OITHIE L7 iE#TH D CAACK
SIFGIE) ICHESN TV D ML L72R L B2 —FEBETH D5 CASAC
(KRB FHEHIZRER) DL USEPA~DO S B L ORE~O/ S 22T 5
ZEL, PAEROHEIO 1 STH 5.

4" NAAQS tET DR ;

2019 4EIZHAIFTIZ 2015 4ELLET DA L NAAQS FEHEA USEPA I LE L
7273, 2020 AT USEPA (34 > NAAQS JEHEZHERF T 2R E % L7z, 2021
FEZHCHIFTIEL 2020 HA4 "  NAAQS FEHED BRI 5 2 L Z2IRE L T-.

EPA (% 2020 4F ISA DABRICRE SN0 EMEDOH D TH LV b NERE
FEDSCHRIR SR 2 52 L. 7z 2R S L7z Z O O WF 9 % B E B9 FF-A
LT, AEDPA ZHE LT,

PA D 3 B TIL, AV HEKEIZEET 5 2020 FFORE D FRfREHT BE
LRFHIR X OEANRE RO BOR B 2R, FH L TRV | R
DFEHL & DR/ U A 7 GO BORBE ORI 128 2 2 T B LD
SREKBREAEO RE LICHET 2 EBERZLZL TWD, LA, £0%E
K& FHT 5.

3. 1 BIEDFEYEICEE T 5 2 IFH

F U FEEAE 0. 070 ppm 13X, w#EfE 3 AR T 1 H AR 8 R
VR L L CTERAFBRIZEWVETSH Y, 2020 FOUE T HHERF S
To. TOREREZ, A CIREE L RFEFH OMR a2~ D528 L O KR BER
AT DT DRI E SN TN D,

IE g5 R ~ D RSB LIAN D EIZ SN T fUEHEE, DE R~
2 BXOCRICET DR RE Sz, FA Y R &L
RO L OB & OBYRIZOWTORREGRN DD b
OO, HERT DITIIA T4 & HIE LTz, SR A4 gk L AR R
DO BAFRIZIR FBILR M B D AT REME DS BV & DR TR FE (XM 25 R o 2
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Dt MERERE L VI35 < BAKEO ik TRAT D gt o
b HIRERIRIE S B> TWD. BESGETOE RIS s, VA7 Db
BHAEEM A MR AR BN LRET H 2 ThoTo. 2020 FOLGETTH,
2015 FFICRUE ST HEHEL, Tk~ — T v TR EREZ 1R
L TWD LT,

HACFEAF L H L NOIRIEE LTAY U 2 L 8 IR

M OREEREHB XORMOA Y VRG2S L g3
FICHIR T EMEICTh 2 Z L3RS L.
Z ) U BRFRIRIE TOppb 1%, INFIPH OISR B L 7 b9 4 VIRiE
B (3725 80ppb) K VAR, Fio, HERKGRAER 21 S 6.6 I
[l DR R THTEERE DK T & PR ESRIEIR DA & 0378 S 7z Ko A
U BRETETRE L0 RN 2D, T70 ppb LoUL O REUEIIE, ANRAT AR #E
DIZD D+ 7w~ — Y VI ABIAENTWD | EffERF S .

3.2 [E M A MBTT A= 0OD— T Fu—F

< Adequacy of Current Standard

l

v v

Exposure- and Risk-Based Consideradons
~Naure, magniude, anc imporiance of

Evidence-Based Considerafions

~Does available evidence and relatied unceriainies esimaied exposures and risks associated
sirengthen or call into quesiion prior conclusions? wih just meeing the current standard?
= Evidence of heath efiects not previously #Uncenaindes in the exposure and risk
idendied? esimaies?

= MNewly ideniiied at-risk populagons?

= Evidence of healh efiects at lower levels or for
difierent exposure duralons?

= Uncerainies idenffied previously are reduced
or new uncertainiss  have emerged?

Does the
available information
callinto question the
adequacy of
current standard?

Consider Retaining
Current Standard

Consider Potential Aternative Standards

l

Elemenis of Polenial Aiernafve Standards

7 Indicator, Averaging Time, Form, Level

Qltential Alternative Stardards for Considerati@

B 1-3 1 WRIEEMHE 7 7 & 2 OBEEL




B 1-3 (3BT DRI ATRE R a2 f il 2 7o DT 7 r —F
. BHERYREML, BRER/ U X 7 IZES . B XL OBE T 5
FMCHIROIEER 2B 2 B L T, AT 5.

SR/ TR ) X 7 OB ZERYRAFFERERICE SV THE R LB, HED
AV RRBRELIEEC K> TARMAEDNRES D & ORfRmITZH0?

BUED MR L O S D U B HEIC & - TRk & % bR Or
Z RS 2 BRIZIL NAAQS D 4 DOJAREFE (FEEE, FXRsH, .
LoUL) DSRERICEE S ND.

3. 3 RSB L AR A L RRESEME

EREGERT U NI LD IR E~OR R R DR

FORHERMEC DOV TRRET L7z,

BEFEEZEET U N L~

2020 ELLEOHFIZE (Luben &, 2020 4F, Duffney &, 2022 4F) Di
BT, RRHPOF Y v O & ARER~DOREIZEIT 5 2020 4 ISA
DOFREFRDIKIBICET SND 2 Ei37e < NAAQS JEHEA AT H M B 7
We DT E e o7

b MRENFE T EIRE OSSR, MBERE O — PR 72K T & R KR
DIERTR A 75 E OIEG ZRIEIR BN FEIE S LTV D,

PP CIIRE DAY R EE L i RE~D 228 6 1 O BB E
DN KZZONFE~D B L O—B L7 AHBIRR I R S vz,
BT FRIFIT L., B 2R DM g~ DD X J1 = X LD FEH
IR BIRICARSL D . B T VIS IR, FEER Ok 5 B2 A
VURBDORENLDINTWD.

M- e e

TEREZR R NITI T DA L BE DI ER R~ DB Z I L7zt b
WREZ TS0 DR 7 A R & MR AR R~ D 2B D I TR S B AR
NHDHEWVNIFERITE D SRV, FY UIREN, BB H HFkic
R AEEFEAE RS X T AREMERH D Z LI LTk, KRF oA
VUVRE L W EOE(L, COPD DAL, MR EREYYIE, MR ERE AT
£ D ARSI KZ T2 DTN & O BREME & R T AR
RBBFOLNTWD . WEHEERIZE T 2 ARl L UOREs k= 2Ic B35
BT PR T, W BBF DGE . 4 VIRBENRL B R b 2
LAEEME L RSN TN D,

it DSBS~ D 22 %S

BT WF90 & RHESEMEAZ B T, DIAE REE LI =E, KRR
DI D OO, HERIF DI 53 &Hlr S i,

R R OB T W72 A4 IR & ORI RBMR A B D a FEMEA
U L S U7z, B EBRATZE CREBIR R A U IRERIC X T RE RS
M NV 7V ROEM, EERSIEE, FFiRO 7 oSk
HAOEMT D EEMEN RENTWA. Hio, B4 Y gE &R
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DN RRBIR 2 7R3 D HFSEI13 5 D 1, BRERTRE S RAVE R E 12X
T EDLDOTARFTHD LYW LT,

O SRR L 2EE T RICBE T AR, A4 U IREE & ORI REHR A
BN AH b DD, fEwMTTAIZIEAR T+ Th D &k L=,

DM DOREFELEIZHOWTIL, URTOMmEIFEAEED > T
V. T2l 2R BT DB R ~ ORI BT D5 AT AT RE 7R REHL
L, RRBEREZEDND OO, fFm T 213AR"+2ThbH. S HIT,
F BRI AR BRI B D E D ) E W A IR S AR
+5THD.

INFA A~ D I

SRR & RO D — B I S W T BEFE O B A2 AT
AV VB EOERED Y A REWEE Z D, I EAE . R
BoOTFHHT, o A2 L0 A4 Y VEEOREY 27 pNiE< . &
R Jg-o7- it 7e & M B OFIFRRN LI mOERIE, A4 B O
BN E O E TRENS.

W BRI T O B B

WEOHEERE, BT 2EAOEE, HiHAEBEEOR S 13, RERE
FED EFITENEINT 5. IREREICEELY 5 2 2 ERNIE, F#H L
o, B, BRERIEE, BESM AR END 5. B2, BEEO R R
& EHE) (6. 6 R ORI & 6 [a]1> 50 43R OEEHAR) O Far OWFSE
T, AV VIBRFEICL D MR DORE LIRREREE ORBRRIIE DL W
(1% 1-4).

16 r A Adams (2006)
*
X Adams (2003) &
14 |+ Adams (2002) .
\ )
0 Horstman et al. (1880) H
2 X Kim et al. (2011), McDonnell et al. (2012) Ov
3 & McDonnell etal. (1991)
S © Schelegle et . (2009) ®r
g Ory
‘810 [ ®Folinsbee et al, (1988)
s
= W Folinsbee et al. (1994)
i O
= 8 F A Adams (2000) v
g ® Adams and Oilison (1937) ﬁzv
[=9
3 ¥ 3
"
FV
4
Qv X F =Facemask
A Ay V =Varying
21 X
+r
0 DY % A 2 i a . N A i
30 40 50 60 70 80 90 100 110 120 130
Ozone (ppb)

X 1-4 A UBREFEIZ X 5 FEVI* (B MR ED 1 # &) B Ro g
% 1) FEVL 1353 WS BIE IS 81 5 B0 1 BROSBHIFEE, 1 D& L
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A URFEIRIE & W B BE O KB KON E O AR R
T E OB 2 s L WD IE P T, KRR ET 54 v
CHFEDRBET U ML L DBROFELZRHET D Z LI EICESE
WTTBY, ZTDOX ) R BE 5| X ZTREOBREIRILE YT LTV
720N LTeido T EFEE, KRR Z IR — F LTV 5H 05,
BAEDA Y VMR TRAEMET TRENALOND N E D DO
BITIRAE L T, L7adi> T, BIED A Y B2 72 T RS
TTTPHEINLGAY VIgFEEBET 5546, b MBEBEIFIC L - THE#R
RSN ARBIRE N ITERESREZEDRIKOBRBEETHY . BHESRME
(HARK], AR, BERE) PHELNINICHEEBE 52525 LT
W5 . MOEBA~OEBEOYITIL, (KRWVIRERE TOREBEZRL TR
V.

W TED AHEFEE

SO A RS IR R~ ORBE G E R T L3E < O
T L > THREIRSIL TV DD, 2D OBOIMRIZITEKAR L LT
REEFNEN TR > TV D, REEFMEIZIZ, 60 ppb AT OMEREH] (: 6.6
~ 8 W) DAY SRR D RBOBRIELE & R/ERICEEST D b
DO, b MEBRETHIITREIN T RWARD 7 V—T DRE
(] : 7O B RS R ENEEND. £io, BHIOA Y VIgER L
#REE L ORRRICR W T IRRECMOTG Y E O AR GRS KT T
EIER 72 BB DN T D REEEENR H 5.

AR L U R 7 B X OVRHEEM

b MERURIL FREOA Y VIRBEHE O N ORFEEEOR L RT
b MEFERFE T 5. USEPA 1%, b NERBHFZE TG S -8 134
VBB DIZE DD TH Y | WFIERER ORI AT D150 WE *
TAIBYEIR A DIFIEZ K > THEMEZ 725 Z Eid7an Sl LT
W5, 2020 4F PA THWCMRER - @REEE - U X VM ET VO E %
X 1-5 127~
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I Ambient Air Monitoring Data (hourly concentrations) I

Hourly concentrations at monitoring sites Photochemical

{— Adjustirents = Air Quality
Modeling

Hourly concentrations at monitoring site locations for different AQ
scenarios (just meeting the current standard and other design values)

Alr Quality

I Voronoi Neighbor Averaging (VNA) Interpolation ]

Hourly concentrations at cznsus tracts

|l

Exposure Modeling (APEX)
{exposure concentrations and ventilation rate for each individual's exposure events)

Population counts Time series of O, Population counts
of 7-hour daily eXposure events of 7-hour daily
maximum 0 (concentrations and maximum C,
exposures at ventilaion rates) for exposures at
elevated ventilation each individual elevated ventiation y

Controlled Human "'

Health-Based Exposure Data MSS-FEV, Exposure-
Benchmark (exposures involving

Exposure

L

Lung Function Response
Concentrations moderata or greater Risk Model (E-R)

EXOTUONE: B o i i von i e e i M Function
T
I
v &

Exposure to Benchmark Comparison Lung Function Risk

Risk

Output: Number and percent of simulated at-risk Output: Number and percent of simulated at-risk
populations estimated to experience 1 or more days populations estimated to expenence 1 or more days
with daily maximum exposures, at moderate or vith specified O,-related lung function responszs
greater exertion, at or above benchmark (FEV, 210%, 13% and 20%)

concentrations (60 ppb, 70 ppb, 80 ppb)

X 1-5 WRBEE—ZA0 Y X7 5T T LR

ZOFETINTIE, BUEOA Y U EREZG R LT D Hilsko K&VE S

WX T A VIRBREETLD Y R BZHE L TWD. BREA Y T
PR EE S V7B O NIZ5 | XL & S AR O | BIFE D FEYE
WL > TEDREREINDIDPERHT L TS,

UTFDOART 7T, B VT (T T X e RAN « TR T
caA e T4 TF5FNT LT Tz T AP T T A Rk RL
A R) DWg§E J\D&)Xﬁ%%’émﬁ“é KU T ORKA Y VRET
K{E=H) T F 5’ KREHALFEET Y 7, %J:Uﬁﬁrﬂ’]?(f
AL CTHET D, BEAOBIONY 271, KEFT DAY REHE

TEAE & ke )xﬁﬁgﬁmﬁé filiggre U A 7 3#ri&. FEVL BT
R DR 26 L C el % BRI B O BN » C EAE LA BN
T 5 ZDOMOMNERRED Y 27 2 HEET D2 &b Al
IR LY X7 5Tl S8 7T 3 FHDT I a2 b —
aVC2FEOY A7 BHEE LT,

(D MR EREL EOREZEA R L, FFREHEN EA L Ia b
— F SN ANE DO EEE

Q)R 7 < &b 1 EIOA Y BEHE O MifERE R T (BARRYIZIE, FEVL
DIKTD 10%, 15%, F721X 20%LL ) ZfRT 5 LHEE D AD
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B LEIE . B LOEEE OB T 2R 5 LHEE S D Ao L

HE.

BRI L OV 27 S ClE, BIIEDO Y DS T T°R4AT 54
VUREICKRT ARBAOBIOY A7 2HET HE1F TR, 250
S REF Y FIZONWTHHEE LT,

BATOAY VML F U A Ll LT, 75 ppb ¥ F U A TY 27 1%
EHICEmL 5. ®RIYIZ, 65 ppb U A TIL, BERELZBZD
IREEZ M 1 AU EE TRINDHEDOFHOEIG OHEEM TR K 3
D1 LIRS,

WH9eT — % L RHIE 7 VO ARMeSENE & RN, BATA Y VB 2 /T
THRRCY 27 OHEE LRI E L KIFT. RRJES T Y BT 5
REIEEHEE O AfERENE, B N ERBUFIT L 0 IRWERFERE RO HRRE,
DI ~OIME S NS IEREY 27 . BX O WEEE., Frlo 7t
EEBUAIZBEWAREEDO H D FRED NOEM D Y A 7 SR8
HiEZLND.

3.5 FHEMFIL L Bfz/ U A VIS BE

2020 ISA LUBEOHIZEZ £ 2 Th, AV L USNONALFEA T &
NOMERESZBIZBE L CEETH D &V ) i Zesbill I 2 o 7z,

A U UgER & ORI FEARO & D EEFERENX, ARl Ofbim & IZIE—S L
TRV, ZNFETLEERIC, &V o ~DEHEE & IRNEERA D H L b
ST,

R a R 2R T BRI e A g & REIRBIR O mlREME S @V & G
A S AV AR A U IREE E AR IR ORISR REAR N & D A HENE
DEWWE KB ST, EFIROF Y iRiE L EE R O RN K B ER
IR D B OO, HERIT HIII Ao Ll STz, 4 U REE
(BB L OEY) L O0MmEREE, TR, Al LOREZE, #
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Workshop, May, 2024  (IiRfTEED)
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2. EEZEMRA (HED

2—1. 20228 #KES

April, 2022  Annual meeting “Health effects of increasing ozone

exposure” (BfHEEH@)

HET TO A EAE O IE#IL. 2022 FEDOFERKRE T Michelle C Turner
S (IS Global) DFEHIZT TH 7=, ZOMWMEIILLTFTOLEBY THA.

(1) USEPA I% 2020 4F TSA ©, 4 OEYIIRTE L IR EARSE LTI Causal

(KRR B D) . RIINRTE & FFIRZRRIE T, HHIRE L A 2R v

7 v Rua— A% Likely Causal (KRR D RJEEPED &) . ZF4LLL

SR DIILAE R 72 U3 Suggestive (RIRBRAREDND DD, HERIS
DIZIIA+4y) ERE L.

Causality Determinations for Health Effects of Ozone

| 2020 Ozone ISA
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Figure ES-2  Causality determinations for health effects of short- and
long-term exposure to ozone.
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Long-Term Ozone Exposure and Mortality in a Large

Prospective Study
Michete C. Tumer' *44, Michast Jomer®, C. Avoen Pops I, Dansel Krewsss' 7, Susan M. Gapstur®, W. fyan Diver®,
Bormardo 5. Beckarmman®, Jten D. Mashat®, Jasco Su®, Dansel L Crouse™. and Richard 1. Bumen'*

Table 2. All-Cause and Cause-Specific Mortalty Hazard Ratics in Relation 1o Each 10-Unit increase in A Poltant Concantrations,
16822004 Followwp n Amencan Cancer Society Cancer Prevection Study Il Cohort, Unted States i » 669.048)

1000 Codesc Model Data, e
Couse of Death ICD-10Codes  Destha fo)  HBM O,  Regional PM,, Near-Source PM,,  LUR NO,
Al-Cause Moty A 23720 LR OO-IONH 104 (1.02-1.060 126119034 1,01 (1.00-1 )
Diweasas of the 300450250 105000 1.0 (101105 107 (104100 141129154 140 (1.01-1.05)

y 100-99. E10-E14
(phus Gabetos| (48)
A 0440 RO-24, S41R LI O0-108 107 (1061000 135123149 V.00 (1.01-1.06)
3051, 6048, 170
Ischemmec heart dsease 450-414; RO-25 45644 008051000 106 (1.02-1.11) 1801231600 1.08(1.06-1.12)
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P BA0EAL A BE0 A 1S OF-LR 101 090-1.15  2.02(1.33-307) 1.0 092-1.10)
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G efarea 480487, J10-J18 5509 100081 124(1,124130) 101071040 107 0.99-1.15)
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1130106-121) 131 (105-1.6%  0.94 090-09%

0;and PM, ; (r=0.18)
0, and NO, (r =-0.08)

(3) AV UIRFEFEN IS COPD FET O 11. 1%, 365,000 A & H#EE S i
TWnD.

“In 2019, ambient ozone pollution accounted for 11-1% (95% UI 5-:3~17-0) of COPD
deaths globally, for a total of 365 000 deaths (175 000-564 000).”

Lancet (2020)

(4) AV URBREEEIT ARG TO. I FRELHEIN TN D, KK
1R AR TIEPER A T 1. 25 FFFRE.
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“If air pollution had been lowered to the theoretical minimum risk exposure levels,
the average life expectancy change would have been 1-25 years.
For ambient ozone pollution, the life expectancy change was 0-15 years.”

Yin et al. (2020)

(5) AV UREIZ L AMKED 10 FER]OFGEZIT 3ppb H7-V 0. 18%
BRELHTEINTWD.

Association Between Long-term Exposure to Ambient
Air Pollution and Change in Quantitatively Assessed
Emphysema and Lung Function
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Ozone exposure leads to changes in

airway permeability, microbiota and

metabolome: a randomised, double-blind,

crossover trial " "

act
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0~ =
M 38
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: i
B e TR
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2 . -
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0s
PCak1 1M
W @ERSpublications
Ozone inhalation could Iead to depleted d y of resp y bacterial balanced
propartion b ! and pathogenic bacteria, and clevated levels of glucose and its
Niu et al. (2020) metabolites In respiratory tract hitpsi/bit ly/ 21590/Q

(1) BIPUIR L HESRFERNBND A OBRFRIZ & 2 Wi B0 45 %
DR MEZ EA SR bR ch T 5.

Ambient ozone effects on respiratory outcomes among smokers modified by =
ighborhood poverty: An analysis of SPIROMICS AIR =

&

Daniel C. Belz **, Han Woo *, Nirupama Putcha *, Lavra M, Paulin®, Kirsten Kochler*, Ashend Fawzy*, Nell E. Alexis ©,
R. Graham Barr*, Alejandro P, Comellas ', Christopber B. Cooper*, David Couper, Mark Dransficld”,
Amanda J, Gassett', Meilan Han', Eric A. Hoffman , Richard E. Kanner*, Jerry A. Krishaan ', Femando J. Martinez ™,
Robert Paine 111", Roger D. Peng *, Stephen Peters *, Cheryl S. Plrozzi b, Prescont G. Woodrull™, Joel D. Kaufmaa ',
Nadia N. Hansel *, For SPIROMICS Investigators

Ambient ozorru m ?Y.W among smokers

CAT scorm -_-._::
*"g o e i e
smokers across the U.S. a0
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Interaction botweon o w0t === N
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Long-term Respiratory Rt o+ g Py Remmoaon
expasiro Morbicity e Py : r 3

Sci Total Environ (2022)

(8) I DOWZETIEA Y VIRERIC L D00 REBIC S BEMEZFE O
DHONRHTETND.
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Lotg-term exposiste to ozove und cardiovascular mortality in o large CHERRY

Chinese cohiost —a———oy

Kb Lin ", Vi By ", Porsewes Mo ", Xinoded Lin *, Soupyonn Lineg * tongler Lin ', Peng Sin [ron

Hagy Doy ', Ping La ', e Tang ', Tiacan 15, ol Gao =~ - e o
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Frv Int (20221
RESEARCH REPORT K

Mortality and Morbidity Effects of Long-
Term Exposure to Low-Level PM, -, BC,
NO,, and O4: An Analysis of European

Cohorts in the ELAPSE Project
. v Tabde 3 [ A Adeeratoy s Mt ! - ¥ Sy
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Long-term effect of exposure to lower concentrations of air
pollution on mortality among US Medicare participants and
vulnerable subgroups: a doubly-robust approach
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Risk difference (95% C1)"  Attributable increase in Evalue
number of cases (95% (1)1 (multiplicative scale)

Main analyses

M, pg/m* 0.073% (0071-0076) 1154011 087-11992) 1062
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Lancet Planet Health (2021)
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Short-Term exposure to ambient air pollution and onset of work incapacity
related to mental health conditions
Luk Bruyneel “, Wies Kestens ', Marc Alberty *, Gingoe Karakaya *, Remata Van Woensel *,

Chuistian Horenans *, Elke Tringpeneess*, Chiatlotte Vanpoucke *, Frams Fierens*,
Tim S Nawrot *°, Blanca Cox

SHORT-TERM EXPOSURE TOAMBIENTAIR POLLUTION
AND ONSET OF WORK INCAPACITY RELATED TO MENTAL HEALTH CONDITIONS
20 EXAMME THE ASSOCATION BETWEEN SeORT. THsM

FLUCTUATIONS. I ALSRENT ARt POLL/ION AND ONSET OF
WORD NCAPACITY SELATED 10 MENTAL MEALTH CONORENS.

gy 151 gii 3

'ﬁ’ 12 270 EVENTS OF WORK INCAPACITY RELATED 10 MENIAL
MEALTI COMCITIONS. 1% 2000 N BELOUA

'
7, BUACK CARSON (5C) NTROGEN DIOXOE W01 OZORE (0 1!""" TLR LI PRAETTR T TR | PP TS |
B A0 PAICIATE MATTIR 25 PV} CONTROLLED FOR wl

TIMPERATLSE. RELATNE HUMOTY (24 AND TOTAL SOUAR

RAZWION (TSN

(o ABORICTONA TMESTAATETO CAGKCROLOVEN STLOY
W DALY AR POLLUTION ESTMAITS BY MUMCPRITY

“For O,, we found evidence of effect modification by type of mental health condition, with a
stronger association observed for problems related to life-management difficulty.”

Environ Int (2022)

(10) HIERIBBE(LIC X A4 Y UIRBH A LRSI TV,

Chmate - Polcymabing —oooooeoon Industrisl ssissions (CO,, PM and gresnhouse ganes)
: }
: i ' 1)
Lazrwrre vemper snaw Areved metsorobogy Eareme weather everny
Efeans : Ovone Wikitewr Clorote poralty  Damage 1o heslth <o
: lvanine s
- l
|
Camfamans i wriparlor -
Canidurvan viaw oo\ sy
Fig 2| The effect of climate change on the devel of cands dar Brrouse. Mtheoguogens: cbrmate Charge

A resudted in extreme temperatinm, altared metecrciogy and exatreme weather everts, Clmate change can sffect
candeovancular health booh drectly and indirecthy Direct pathwanys 000 Bough espouse 10 extieme temger stures and
o mur ualety, wha b prommte yyazermse inflammation ared 3 bypercoagubstie \Late and s thermormadstory prod evsen.
Indrect guthwayy mciude exponore 80 the by-products of clemate change, wxh ay damaged health-care ifraytructuee,
wildfres and secondary pollutants,. CO. carbon donide: NO . ntrogen daoside; PV, particidate mattes
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3. RAMFHEMEESR (CASAC)

3—1. AV VRIRREEEREL a2 R (T ONWTORR
Review Process for the National Ambient Air Quality Standards for

Ozone, June, 2022 (IRTERID)

CASAC %, USEPA 73 2020 44> 2 NAAQS T D FHRFHIE 5 7=k
R L72 PA IZOWTHEZZIT D72 DICSE LYV, YUi%aSE T, PA
IZBE9 % CASAC 75 DIEERLPA L B = —RiIC  ABSE THRIC O VW T &
DRUE L7iama T O 2 LW ELE Sidz. £7o, Filth. CASAC ORMY
BT 57 RRL ZREE O PALE2—DRD AT v F I _E LD
BERND-T-.

3—2. FVUHRESRFEMME (ISA) VE2—#R
Review of the EPA’ s Integrated Science Assessment (ISA) for Ozone

and Related Photochemical Oxidants, Nov., 2022  ({RfHEEHO)

[CASAC L B = — D5 ]

(1) 2020 ISA IZEH) STV D BEAFORFRIIZEDS . 2020 0; NAAQS
RTE O FMRFHIRH AR IR e i A 42t L T2 &1

(2)  EFEOBREIME A SN D EPA AV CRET —F N—
THEET — X DB TTIENZ Y B LA T 2O A REMN 72
WINZ DWW Crkam S L EE

(3) AV U DOREE~ORBELTRLBIEMIEE & MRENTENS D
T2 EWUNCKB LT B bEAMF T E LY T 5D+
STRIERDAE.

(4) & FNEE BILOEEMENSOT =X E2FRTL57 7 a—F )
EORE L AR

(5)  EHIA Y NREEE L RO TRIRBR) 2T TS &
5 USEPA O RSRIZIFIE.

(6) R#IA Y HREE L MR AR~ OREIZB L TiX, —HEBD CASAC A
N =N IG Y D IS BT D AHEFEMEDN Ko TV D T &
— DR HIEBIIE CA Y v~ DR & P T X TR
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L FECRIZET OMAR RIC BN RN &2 EnG (TH
%%%ﬂ LD b OO, HERIT HIIIA+57) LD USEPA @
2N Ak
(7) ﬁ%ﬁnT@%%@k®%Lﬁ%%némm% 28 I N
R ZE DI/ NSRS L DEVMZ O W T b S TVLRL.
(8)  FEWIEREE & D IER~DOREIZOWTIL, TRERBERREEDND
H OO HEFRHT DITIE 0TI 2 & BRI TV D &k
9) FEWIRER & DM ~DEIZHOWTIE, —HEd CASAC A X
—IRRABROFEF RN 2V & BLOEgRE &0 M 5E
CRICET 2 B F AT E O AR I —EMER 2
ZEI KO RHENDTZD, TRRBEREZRET 560D, H#H
T AT TRy ZEEREMAT TS EVD EPA @
BERICFAET S b, oo CASAC A v 3—(F, ODMLEREBIC K
DI OEFHIFIAER OB IIT LY | TRRBEFZRARE S
N5 ZEMFTTNDEEBEZTND
(10) A VIRGE LT RICHOWTIE, TREBEMRAZRET 50O
D, HERIT A3+ Tz LT 58, —E o CASAC A
IRERO—EME, ALY b v MRS E AN
BTV D Z &I
(11) AV RERIZ K 535
DD, HERIT DA%

RN
R ZOWTIE, TRRERZRET S
3 TIE7RvN ) & @ EPA T & IR
3—3. AV UBERFE (PA) VE=—fHE

Review of the EPA’ s Policy Assessment for the Reconsideration of

the Ozone National Ambient Air Quality Standards (External Review
Draft Version 2), June, 2023 (IRfHEEKD)

CASAC A L /8 —[F, PAITHOWT, IRHLE 72 5 =5 HFIC BT 5 20D
HERAICFREET, BEZHEWTERY | KDY MEICEEd 5 USEPA O
HIWTICFE L Tueu.,

(1) —WHEAEIZBI LT, CASAC A > N—|%, b NMREWIE~DEED

17, & NBRBIFZEAZH AT Z L DR, V27 0b HEM (1
it BAIIEE . WwmEEERLE) | ﬂﬁTét@@t%% 2
DFRF, REA ITBIT DELFFEDORS . PAICBIT DEZLNFEEOH
MO, EEh I LUV %ﬁ@@%ﬁﬁk@tbﬁ ZHFIEIT
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(2)

(3)

(4)

(5)

(6)

(7)

(8)

DVWTHIWEZREL TV D,

CASAC A /3 —(1 4 %ZBR<) X, BHARFFRI 3B E D — R B UE &
TIRIEVEDN AR L AR RE L T W BT L TV D
T UHEORE L O CASACIRE 2 X+ 5.

CASAC IE, b h~DIREFEZ LV EUICHET 57012, &FE THF
WAL TAHY AR T2 2 L2575, KEDOA
v 77T RPEEE (USB : U. S. background) 7% NAAQS DX E Dk
FEIWZEDEIITEHEL TS, Ny 7 7T FOKREIZET S
EH O N A+ Th 5.

CASAC &, ISA DAZERIFEHN PA THOIZEM I TN
EZ TN,

USEPA (X, & higEE (CHE) 7 — X IIRAFT HRMAE /R LTV DA,
CASAC [ ZEEHED 2 Y M A FEAM 3~ 2 BRI 77 — Z | U] 7 2+
FREINTNWRNWT L&A 4V Exothodu bt
v N EELRKIREG Y~ DU % 5 Lo Pt 9 % 3 60 DAME D &
L. URAZFHMCER S e b MEEIISTIC AW eV T &,
HOMNRT—ZHIRTHY . LEERN->T, AL D b MREH
FEDFEHLE P U 2 7 HEEIZEES T~ & Tidew.

CASAC A v /=L, BUEDENED L~V TIIARG A %2 0010k
ETERNWIENRINTVD LT 5. 1 BROSE IR &
(FEV1) 7%, Hernandez & (2021 4F) |ZiE®E7Z2 L C 70 ppb T
ROE~OREAZBE L, Kin 51X, (2011) X, EEIFFIZ 60 ppb
TRIE~OEEBEFIE LN, 26 OBFFRIZ T TR A
TG S ATz, FHEONE RS 2RI L7z, LR ATEE e 6 ~ T BF
WD b MREBEATICIZZRV. CASAC 1%, FRIR 8 7 OfdHE~0 B8 T
B3 25 A0 oo KERSr 23, BIAED PA PERICEENCIE S h
TWRWNEEZZ TIN5,

CASAC A _—2F (1 4%R<) 1T, AREELZIRET D720
(2. ET &7z NAAQS L~L%& 55 ~ 60 ppb O#IPHIZT 5 Z &
ZIRE.

CASAC 1%, 5% DAY > REA B KON PA (ZHEFAINFTE & /SR L
FEDW TS DB LHEUNCEETH &, BLY ISAICH
KEB L O DS CEE SN2 &L L2 2a T

=
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3—4, RXREEERBELoXICETIRER
Advice on the National Ambient Air Quality Standards (NAAQS) Review
14 Process, March, 2024  ({RAHEEK®)

CASAC s DIEMAL DT DIZLL T 212 2.

1. USEPA @ NAAQS HE L MENBUEDOEEL MR 5 Z L 25
LG CH, USEPA IX CASAC & BURIEE I 272 D145 724K
BT 5. BRMICIE,

a) VA7 B LU/ EIFREMmITICIE. LV IRERZR L1
AT, CASAC IZ L » TS SR, PR, BX O 7 +—2o%
GHDH T E PN,
b) USEPA IZAR Y v —ffli (PA)DIRETmrERAE T —F ¥ — M &L
R D 2 LS LE

CFRE Ok b=
TRIZIEZE 20 FEROAY L E 2 —HEd CASAC Y 22 X v ROHB %
AT AV U RKEEE (NAAQS) DHER & P BRI~ . JRYERLE LI
0 USEAP DIEMESGTR AR DT, CASAC DY a X REEZHA
DffERE TR

EPA Primary Ozone Standard

as

0.08 ppm (B4 ppb)

-
0.075 ppm
=
0.070 ppm 0.070 ppm E
*& *+— o
m
=1
S
P
= &0
51 53 3 I

%5

50

008 2020

Figure 1: Figure 1: History of the Primary O3 NAAQS from 1997 to the present.

FEZ 1-a) IOV T, 2019 4E & 2022 AED EPA @ TSA/PA TIZEEHED
BHERIFEM AR ERI T, CASAC A /83— 1 NI AEI T 5 Y
A7 ETITIRBONT N7 N2 LIS TEAT R ER T2 L 9@
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& AR R ) 27 B R ORGSO ® v MA@ T, CASAC
NAEIZE LT RN S D720,

Fo VA7 B L OIRESHTITIE, L0 RGER 2 LU 2 T, CASAC
IZE > TS SN PR B LR 2 G000 ERH 5.
ZL DA RNT Y vl aRrAr b ThH, XD RENR LV EBET
HZE, FRERRLLFHFHNB LI OEREBET L ENRBIR
TWaH 7.

R 1-D) 12>\ T, EPAOEFRE T 0 AN TFTOXIIRT 7 12—
Fy¥—hMIEEDOoNTNS.

Adequacy of Current Standard

L x
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Figure 3-1. Overview of general approach for the primary O} standard.

AFATREZ NG, USEPA R Z v 78U Th 5 LW L7256,
e OB RITBIEOREEDHERFICE S, Lo T, PA LE 2 —TiX
BER 2B IEEORFHZ O W TR B B 7220, Z O, CASAC
(CEER R EEIC BT 2+ 070 U A7 B XL OIRBEN— A DREHE
RN T, BORRER RSN A7 > a IR 5 Al 6E
PRGBS, F7-, EPA 2% v 7 O¥IMICRE LARWEES, PAO KT 7
RAS 1 D TIXBCREER 1L USEPA A& w7 & CASAC 726D FJF LT-
T RANA AZHEET D AREMED B D T2 0.

2. CASAC "B MEEL SNT-8A1%. USEPA 1L 2%k K7 7 + PA Z#2{it4
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L. ZHUE, AZy 7IRE L FEEMEICEIT D CASAC DT R/NA A7) —
BLARWL E2—Tid HE.

[$RE D5
CASAC &, MmO PA EEZFIET 5 L WO BEITICR D Z L.
ZDOHEROVLEMIZRET 2 5EREIX. AY v 7 O Piieufiim,. BAE
DL E2—060 CASAC DT RAAL R BILO—KrHLDOa A |
ERAMICER L TRETHLIEF LTS,
2019 425 (EPA [Z CASAC IZ 2 IR PA Z 2T 2 Z L 22X TH D |
ZORFRUTIE, ML L7z REA ZAERT 2 O TidZe <. REA 4347 % PA
IZHEE LT D728, CASAC D FLAEM & H72 535812, CASAC 3R
FEAEZ T 2 72 O O @I R BV 7o TV D 7.

3. FMHIL B 2 —DOPBIAEIF I USEPA IR HEZOW TR 23K 5.
CASAC 1% NAAQS L B =—TlE, e L = —dtil (IRP) DOWakss =
DIRIZHELU L TCNDLEEZD.

[fREDY =

2022~2023 FED A U EMET T 1 R 2BV T, CASAC 1IA4Y v Hiaet

PA MEH SNDRIIC, BRIV Ea—7 Bt AW TR ZZ T T

72UN, CASAC WM IRPIZ 2 A Y RN DB DO NAQS L E = —D 7 k&

A LNTHEIe > TWD. CASAC 1L, b L R AR I RABIETHZ L 72

< AYUBBREPAZLE2—T25 5RO, 5% DM

LB —TlE, VE=2—%BAtAT HRE1IC, CASAC 23 USEPA 6 7'm& X

IZOWTCOMHAEZITLZ E2RETD.
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4. HAREHRE (WHO)

4—1. 20214 XKREBETHIHAFIA4
2021 WHO Air Quality Guideline  (VRFHERID)

KRG Y & R RAOFRE L LT, 2015 4E 5 A, % 68 [Al LR
2L, DA WHAGS. 8 TdthE & BREE « KRUG U DIEFEA~DEEEA~DXIL %
FRAR L. 194 @ WHO IR ENC X » CTA&GR &7z (WHO, 2015 4F).

WHO 1%, ARIOfEFEZSFS 27 ) — U R RRWCET I A Z o R LS %
et 5720, KRREERBARKE O T IZET 2 WHO O KKE A R
A > (WHO global air quality guidelines : AQG) Z{ERK L7=. LLFOfd
FERE DI SENEN AT D7 L— AT — 7 1 2HE, AQG L~V ERE L=,

R B OB SN T 7 L — DT —7

fERE~DOBIZ BT D RRBARIT, O T 2Rl EERDS AT TERER
KEBREEORFETT . E72132 OfMOFIH T RER GBI X 2 & 0¥
T (RIRBIFR £ 7IXR RO ATRENE) (216> T, RANTHET S 5.
RERBAGRAGE ST Rzl setEns @ &l S nWig s
(B HRBERIRIE SN TWDEE) X THIRRIEH S 5.
RIRBIROHE TR T 7 b AOEBE LY ELEEND. KERDOE
TR, RRTEGT L DR GET =R, e BORfe, Bz E 7 v—7
B ELOARMEOEERLATEDE DK T 23 T EFR/HRER EENE) (2
T OBEON I g &ORE MR A2 OB RIBORF IS <.

[ B8R AQG L~V OHE AT v 7]

Stepl : f#EFET 7 A (BFEL - FERERSRIELT - LIMERIEL) DU X
7 b/ & SO R (CRF) 2B 5235

Step2:MEEE L ~L D AR EE (WEEE 34T D 5% % A L) Z R 18

Step3: EREREN B O N D bIRVEE 2 I E

Stepd: REIMRBERBD R X —T ¢ v TYREZRTE

Steps I DT U N LD FARPRE 2 e LT, bRV AQG X
IV RTE
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Step6 : KR EE R R I O MR R O RS2 2 514l (GRADE 7 7' 2 —F)
Step7: RHHY L B = —SEHitk (2 HH 7= 2 220 WL b 7Pl
Step8: [K HREHFR D 5% 22

liLﬂﬁﬁi AQG L~L)
KEIG GG DR E AN BT HHEHE L B ERED 99 /3—t& > K
§4wm@w%§%ﬁ AQGEIZTR UL T 5. (Y 13 2.05 %)

[ 4 o JhnE]
KIEBR BT X, 2020 4EICA Y TS D EHTD ISA 2 AR LT-.
IR 2RI B BRIt T~ B A > O BN B3 2 N BAR O HIE L, LA
AIO ISA DD LRI Th o 7o, BHIE LR &L MEFEERERIZON
X, FEHUEREBIR O FTREMEDSE DS O S K RBMR &2 R8T 5 6 D
’%Eéﬂt ZhUE. EEE RIS L= MOSES BfZE/s EoFi Lk
MR, TV DLNE ~DEEEZ AR Lo cdThH D
(Frampton et al., 2017; Rich et al., 2020). F7-. EEHFIEIZBIT
LHIBYWE o b r— L TE TN & Y OLNEBRER
WIS L OABRIT KT 2 HWIR0 72 5 BT B 5 R Itz & b 5.

TV A R H L ME L RIEAETRD O EEHE SN DGR E
TiX7Ze <. Kb ONZ2 I DRI b EFR (N0, o FITimES
NDTRNF =L o> TRRTOEMER G218 U TR S 56 E
DIN—TThHb. RKKHPTOAX X MEDOEIZHK S T 59 2 AibK
WL, S bR L IEA Z AAERMEARIA Y (VOC) . HFITA LR VOC
Thod. AZ IO VOO L0 b ISHEIMRNAY, XD 2NTEVRE T
Tfﬁé AL G D ARG R ﬁﬁik;UL%ﬂ@@ﬁ
BILAY VRED EHOKER & HD, £ 30 pg/m 2258 75 pg/m
(wo&Mﬂﬁ%ﬁ%\mmﬁfké.Ct//£@%@.m C. 1013 hPa
i, 1 ppm =1.9957 mg/m3)

[ & Wiz AQG])

AQG LLVBHFE O 7 v ha L TR SIL TS 8 DDRAT v It XD,
Step 1. RR#EEMHOFEAM (CRFs 23 & iLEEA)

T RTOIFMIERISETZHRIZEI T S Huangfu & Atkinson (2020)
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ICEDRBMA L B2 =TI MR EZREL T . E—=2 > —=XD 1 H
R 8 W EE A Y VIREONHE D 10 pg/m® HHINIC->E RR 1.01
(95% CI)1.00-1.02 &y, AV AT OWTIE, A Y UREDO HNAES)
INRE WD S I FERED 1 Bk Rz 7t H T 2083864, 1o
OWFFE (Di et al., 2017a) T CRF AEHE X4, K 60 ng/m® OIS
ISR ORED 5 /X—k A AN OIaE DRIERBRENHE S,
JoF X E B RSE = 73— R~ (CanCHEC) WFZEA 613, HLFH7Z2 &K
SRR A STz,
Table 3.11. Studies on peak-season, long-term ozone exposure and all

non-accidental mortality included in the systematic review by Huangfu
& Atkinson (2020), ordered by me(di)an concentration

Study ::E;{:ni.']:;n PS P25 HR(95% Cl)*
Weichenthal, Pinault & Burnett (2017)¢ 76.6 - 55.22 673 1.0280 (1.024-1.033)
Cakmak et al. (2018) 784 13.4 564 - 1.0400 (1.010-1.070)
Di et al. (2017a) 90.0 14.0 68.0° - 1.0115 (1.011-1.012)
Turneret al. (2016) 94.2 1.8 71.4® 884 10100 (1.010-1.015)
Lipsett et al. (2011) 96.2 17.4 67.6¢ = 0.9900 (0.990-1.000)
Bentayeb et al. (2015) 101.0 8.5 87.0¢ - 0.9800 (0.900-1.060)
Lipfert et al. (2006) 173.4 18.6 14284 - 1.0000 (0.990-1.020)

—, data unavailable; P5: 5th percentile (of the distribution of concentrations assigned to study participants);
P25 25th percentile; SD: standard deviation.

? Per 10 pg/m™

© Considered to be at high RoB.

© Reported in paper or by authors on request.

4 Calculated from mean and standard deviation using the following formula: Me(di)an - 1645 x SD.

Step 2. FEFWIIE CRIBNBIEE S NI IRFE 5340 D BUfE D FEfff
WREE AT D 5 %Z A AN, WS ST FHE LR ER A BER LT
5% A JAE TR, ARUVREEE 55ug/m* (Weichenthal et al.. 2018),
56 pg/m® (Cakmak et al.. 2018), B LN 68 ug/m®* (Di et al.. 2017a,
Lipsett et al.. 2011) C. 3 HWFFEDOIX 60pg/m® F 7213 64 pg/m®.
Step 3. fEEFED i/ MEDIRIE
I DO RWIRGRICEE T DR EO U A 7 BN EE RN H 5 &
FOIE.
Step 4. fEFE~DOEEBOR/IMEZ A U 550 EO B & L T AQG L
~NIVIRGE
Step2 £ ¥ AQG L~LdD HHFE AT 60pg/m”.
Step b. EHEARMEFEET U b AL (FFRIERRIETR) IZBIF D AQG L-UL %
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b

FEI SRR AR COIETE R & Ll L7228, RFIZ AQG L ~ULIT TR0
7z

Step6. HFFERE S D Al FEPERTALM

GRADE 7 7' & —F (2 & 0 FEFHAE T RIT OV CTUT R MR 3R B 123
IZOWTIHRW EFEl S 7z, 3T OIEFHIE L RAF5E TRHIE Sz
KL ~)LDOWZED 1 > (Weichenthal, Pinault & Burnett, 2017) IX
INA T AN@ENE T2 LTz,

Step7. T LV MIFFEDFHAI

2018 FEFK DN B 2020 FEEATNT T, WL OO HT LWAFZEN R E ST,
B F % 2 1 (Brauer et al., 2019, Pappin et al., 2019)., XK[E 3 4
(Lefleret al., 2019, Limet al., 2019, Kazemiparkouhi et al., 2020).
IO DOMTEE A X HICENT 5 &, FEFBEILTHEO HR 1E 1.013
(95% CI 1.002-1.023) &7, ZFHIL E 2 —fEREFETHo7. i
DORFT D RE 722201370 < T LW FLIZE S W T BEINTZEH AQG L
YL E R D LEITIR W & O

Step8. KIRPIROFTAE L

Bty o7y b sl oBENT, T2 6 < RRERICHD (FF
W2~ | O, TRIEBRAE RS TS5 (RECE) | ARSI
72 2013 -0 USEPA X° Heal th Canada DRFETHE R D AR O LT L &
.

[ & B ]

BE AL, RRVGYROBERNEIICRB T2 A7 v 7 & L TIRE S,
THYL N EL 2 I T oo B A2 B L TV 5.

TR 12 LT, =2y —X (Hm 8 FFMED 6 » HBEIEY)
DS @6 7 H ) O A A 100 pg/m* MER SN TWD.
ZHUE, TCICHARADOL S OMIR TEMRFTREETH DL Z PRI TND
L)L,

WEHM 2 LT, 70 ug/m’ OREDREINTND. ZHUTIRLSEH
EHTW% SOM035 DRETd 5. SOMO35 1. BFEAY i (1 Ho
IcKAE, 8 W) 7% 35 ppb (70 pg/ng/m’ \ZAHY) ZiEE % % fH.
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Table 3.10. Recommended peak season® AQG level and interim targets

for ozone
Recommendation 0, (ug/m?)
Interim target 1 100
Interim target 2 70
AQG level 60

* Average of daily maximum 8-hour mean O, concentration in the six consecutive months with the highest six-month

running-average O, concentration.

=] =5
[ 02 AQG]

= =0 EHAQG LY 60 pg/m® 1%, AERIEY) 48.7 pg/m®
(A5, 99 N—t X AV EAERPER O ER 2 2 L TR AQG
LULZEERT D L, 120 pg/m® L WHERS LI, ZOHKEE E—2
(REE) v — X CERPEEREOLHE 1.24 TEID L, 97 pg/m® L
IERELI, Y BIF ST, BEINER AQG L UL 100
ug/m* &7 5.

B —27 =X TOAQG LoL D3, JEEE 100 pg/m® 123
WHIX, BHOBRESAONRY EIICHYT 5. 13EAEDH KW
IR0 IREEEOBIIE—27 > — XD AQG L-UL % FE| 5
5.

A LRI X BB L ORES Sk~ & OB EEIC B3 S AT
(Zheng et al., 2021) TiX, FH AQG L~/L23 100 pg/m*® 1 H L4285
ENEY AQG UL 60 pg/m* D 1 H & L7235 A OB EIRRERIX
4.8%272%. BE—7 =X DR AQG LIV DOYE, EO X5 X
EFNRAN N THY | FEHR AT/ NS & L.

[ E B AEME]
EE AR 11X 160 pg/m’, BEEAZE 2 13 120 pg/m’ 4EE L=,
ZOHGEDY ATIIZFINEI 3%, 1%D ER LS.

AElD AQG TiE, A U RSE L L MR ERRIE LRI KT T EHIE
BICRHT 28 LOGEHLIC K SV TIRE SN TV DA, I AQG L~
100 pg/m’ (XFEAR & MHEERE ~ DB FED iz 2005 FFEOFHIRE A
A RITAERILCTHS.
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Integrated Science Assessment for Ozone and Related
Photochemical Oxidants, April, 2020

URL: https://assessments.epa.gov/isa/document/&deid=348522
Policy Assessment for the Reconsideration of the Ozone
National Ambient Air Quality Standards, April, 2022
URL:https://www.epa.gov/system/files/documents/2022-04/03_reconsideratio
n_draft_pa—v_final-compressedfinal.pdf
The Ozone National Ambient Air Quality Standards Science and

Policy Workshop, May, 2024

URL:https://cfpub.epa.gov/si/si_public_record_Report.cfm?dirEntryld=362873&
Lab=CPHEA
April, 2022  Annual meeting “Health effects of increasing
ozone exposure’
URL:https://www.healtheffects.org/sites/default/files/turner-ac2022.pdf
Review Process for the National Ambient Air Quality Standards
for Ozone, June, 2022
URL:https://casac.epa.gov/ords/sab/r/sab_apex/casac/ar?session=6470740018769
Review of the EPA’ s Integrated Science Assessment (ISA) for
Ozone and Related Photochemical Oxidants, Nov., 2022
URL:https://casac.epa.gov/ords/sab/r/sab_apex/casac/ar?session=6470740018769
Review of the EPA’ s Policy Assessment for the Reconsideration
of the Ozone National Ambient Air Quality Standards (External
Review Draft Version 2), June, 2023
URL:https://casac.epa.gov/ords/sab/r/sab_apex/casac/ar?session=6470740018769
Advice on the National Ambient Air Quality Standards (NAAQS)
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