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DA INICIC A LA REVISION DE LA NORMA DE
CALIDAD FPRIMARIA PARA - MATERIAL
PARTICULADO RESPIRAELE (MP 10} D.S. N° 59
DE 1993, DEL MINISTERID SECRETARIA
GENERAL DE LA PRESIDENCIA.

SANTIAGO, 13 de Enaro de 2010,
EXENTA N° 21

VISTOS:

Lo dispuesto en la Ley N°19.300, sobre Bases Generales del Medio Ambients; en el
Dezcreto Supremo N° 93 de 1995, del Ministerio Secrelaria General de la Preskiencia
que aprueba el Reglamento para la Dictacion de Normas de Calidad Ambiertal y de
Emigion; el D.5. N* 59 de 1998, del Ministeric Secretaria General de I Presidencia, que
sprueba la norma de calidad primaria para Matarial Particulado Respirable {MP 103,
modificade por el D.S. N° 45 de 2001, del mismo minsteria; y en fa Regolugion N® 1600
de 2008, de la Contralotfe Generai de la Presidencia, .

CONSIDERANDO:

Que la noma de calidad primarka para material particulado respirable (MP 10) fus
establocida por el 1.8, 58 de 1992 del Ministzrio Sacretaria General de s Feplblics, y
‘modificada por el 0.8 N° 45 de 2001 del misma ministers,

Que el articulo 36 del Reglaments para |a Dictagién de Nermas de Calidad Ambiental y
de Emision, dispone que toda norma de calidad ambiental ¢ de emision debe sar
revisada a lo menss cada 5 afics.

Que de conformigad con lo precentuada en el articula 11° det 0.5, N* 85 de 1995, del
Ministerio Secretaria General de la Presidencia, comesponde a esta Ditecaian Ejecufiva

dictar la resslucidn pertinents que permita dar iricig al Process de revision de la noms
de calidad,

RESUELVQ:

-,

1° Iniciese el process de revisitn de noma de calidad primara pars materjal
particulzdo respirable MP 10 {0.3. 58 d& 1998 del Ministerio Secretaria Generaj
de ta Repiblica, modificade porel D.S. N° 45 de 2001 del mismeg ministeria)

2° Famese un expediente para la Tamitacion del proceso de revisidn de {3 referda
roma,

3*  Fijase como fecha limite para [a recepcian de antecedentes sobre 195 contenidos
@ revisar respecto de la norma, of dis nomere 70, comtado desde la fecha de
publicacion de [z presente resolucidn en al Diarfo Ofickal ¥ en un diario o
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periddico de circulacion nacional. Cualquier persona natural o juridica podra,
dentro del plazo sefialado precedentemente, aportar antecedentes técnicos,
cientificos ¥ sociales sobre la materia,

4*  Publiquese |a presente Resolugion en e Disrio Oficial ¥ en un diarie o perdédico
de circulacidn nacional.

Andtese, comuniguese, publiqguese y archivese.

%H*NMCF

Bistribiiting

- Deparaments de Contral de la Contaeninacisn
- Deparmmenta Jurldico

- Dcina de Partes

= Archivo

Lo que transcribg 3 Ud,
PaTa su conaeimients
Faluda atentaments g g,
MNURY VALBLUENA CVEIERG
Oficial de Panes

Comisidn Naciona diel
. - .

: Medio Ambfr_ufe_ [_CDNAMA]
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Ministcrio Secretaria General
de la Presidencia

de In Erenle de Suehdca del Pemins] Superios, vamuoie pog
prixddadn dis den Luis Hécioe Mmuoen Pinpg,
Fal Adminigimtive X7 20-20148

quisitns leigiles,

Comisidn Narional del ¥ediy Ambicnte

DA INICTO A LA REVISION DE LA NORMA DE CaLl-
DAL PRIMARIA FPARA MATEREAL PARTICULADD
BESPIRAELE (MF 16} 1%, X* 59, DE. 1998

Me=olodsa)

Miim, 2| @erin.- Sentiogo, 13 de enerp de 2000(-
Wisknt: Lo dispassio an la Ley NP L9300, aobre By Chee-
rales del hWedio Ambaeme, en g dodela aupremo 57 53 de
19585, del Minjglerio Favotoia Gereral de 1a Presidengin, que
upsutibia el Feglamenta pars To Dty do Momnas de Cali-
dad Ambiencal y e Emicite; of D5 ™Y 59 de 1999, del
Mimimerio Searerarid Croneral de la Presidenpia, qus ppnatha
1 rarmade calidod primariq ppra Mesieial Baticiolado Baspis
muble (MP L0, modficade par ¢l TU% NE 45 d= 2004, del
migm hlinmierio: ¥ an |a resolunicn W™ 1600 de 2004, Sa La
Comiralaria Geosol de la Pregidensis.

Cangiderunds:

Chisz: | nomena de calidad poimaris parp manegie] pasivo-
Tndis raparsble AP 1) firr establerids por ol 0.5, 55de [958
slel Ministeria Seeretrig General de lu Presidengia, » medifl-
cade per ol TS, M 435 da 2001 del misma hiniaerio,

Chee el artled ¢ 3% del Raplumenta pam la Digeein de
Harmas & Cxlidid Ambéentnly de Emisidn_digpens queicda
i e calided ambigncel o de triidn debe ser revisada g
To-mened gk 5 afites.

Chae de comfprmidad con o preceptunde en ol nrfpulo
117 3=1D,5, M 73 de 1555, del Mindsterip Seereraria Sl
de la Presidence, comesponde o ¢ Diteccian Bjeoufiva
dictar la resclugidn penickale que permitdarinicie al proge-
w6 o revizidn de la nomma de ealided,

Resuglve:

17 Migice o proose de revisiba @& nerma de calidad
peimoria parn enorsial particulade respitgble W 10
[0S, 5% de 1993 de! Mirds=ripSesretaria Genoral de Iz
Praidencia, medifiends pes of 0LE. N7 45 de 2000 el
misme Milizicrs)

2*  Famese ur expadicene par la eramitaién del prioeso
de revisidn de la eferda ngrmy

¥ Flinsecoimo fechilimite pem Io recepezdi e antetedeo-
et 3ukom Las cosTienddes A revisar redpeeLs de la narma,
ol dia nfmere 70, eomads dtude La fecha de publicaesin
4 lg presease cosolucion en gl Drigrio Oficaal v on un
diarsr & periddico de gireutacin assioml. Cualquisr
perscme nanaal o jeidic podra, dencrg del plose sof-
Indor precoduntemenze, aporior onoedeaies wenice,
cientifieos ¥ seciaka sabrt la maeria,

47 Publigete Ta present= cesqlygidn en ¢l Diaris Oficial v
on un dindo @ perid o g Sirculacidn nocicmal.

Angless, edmmniquese, publiquese v orehivess. - Alvars
Sopay Fajuvic, Direzee Bjsoivg Coninidn Maciomal del
Bdedia Ambdente.

L ue arseribo & [ pars st eomctimiomio - Safudn
nteridnmee d L., Mury 'alboenn Qwejere, Slieial de Partes
Comisiem Magional de bedia Ambsente,

FODER NDICTAL

Mayrainformariindsponible s mmw poderjudiziol el - |

Leapodde Pumg Crnnd, Sosralaned )

Canede Apelaciones de Arca, ¥ Juzgade de Tetrs de
Arics.- Lhmuss a concurse, poc el iémane de dice Gias
cantados desde lo polblicheitn de csae mvise en el Barie
Qiigiad, por provedr ) sxia de Dbicial 4°, pertenegience 3 la
Quinla Categoria d=] Escalofin §: Empltaden gl Podec
Judicial, Gradn XTV dz 1n Eecala do Sueldas del Persooal de
Empleadon, vasarne por promaocicn de dorn Cegitio &) Car-
Tk Diaz Reymapa.

L irdererodns deben streditar ol cumplimienbg de los.
requigiced leglea.

Mixpoc infoommaeibn s ponible oiLnvnnpoderjudicial el
Lur Marfa Corblis ihuidree Socridania {5}

Carre de Apelacianes de Iquique, Juzpads de Leteas del
Trakajo de [quique.- LImgse 8 ¢ootutc extemo, par el
termina de diex digs comsdon desde o publicagite de t5te
svizn en ol Doarie Ofecial, para peovepss ol eormo da A waliz -
Auxiliar Administrive, penlenegiceea la S fpHm Cat=apriz
el Esenlafn da Empleadts del Poder Tudicial, Geoda X1
¢ 1n Escala de Surldos del Permal de Empbeadas, wicante
por promoocicn de dor PAricio Aguiles Ciceres Alepia

Lo inerezade deben sereditor el curnplinie s de o
tetjuizitos lepales.

Mayroeirdirma gidt du poo e ennnn poderjudiinl g -
Adainsledee de Toibunal,

Corle de Apslacipres de Antofygoia, Jumzado de Ga-
ramtia de Toenpilla- Llareess o conawse intsr, por gl
wrtning de dier die depde Ly puldicstica de =te
avistr en el Diaric Qfiginl, pars grrve el cage de Adminis-
fratvo 1* = Adminsrarive de Atencian de Publice, perteoe-
rignee 3 |3 Cuarts Catepesia del Egcglafin dc Empledos del
Poder iedicial, Gradg X107 de To Escalado Soeldos del Pemg-
nal de Emplendgs, wagain pir promecian de dota Moenvia
Werdniex Pangs Parcrdes,

Los imeresodps deben nereditar ol cumplimicnb s los
Taquisicos Tepoles.

Mayerinformacibe dsponible en s poderodiciol 21,-
Adrrinsirodee & Tribunal.

Conede Aptlacianesde Artefagama, Juzgads de Fari-
lia de Calzma « LIAmase pe0neurss sxbernd, pocel rming de
diez dim conepdoe deade la pubboacién de asie avizo n ol
Digrio Qfisial, pury provest el euge de Admimstativa 15
perieneciecte a la Quants Cete poria Acl Excalabéin fe Breple-
dox dal Prder Judis A, rado X0y de o Esenlg e Sueldos del
Pereodal da Eropleacdas, vecards pod prootiicm de doda Mirm
Saledad Ligugs Ferndmdez,

. Lo inketoadns deben aceeditar &l curplimacnba de los
refuigibos lepales

Wlmyorinfprma il dizpanibleen v, podeviodicial ¢l -

al

Adminizmodar de “Trktunal.

farte de A pelaciomes de AntoErgestn, Jurpndn de Litray
Jel Trobojo de Antafagast = LLzmose 5 comcurds axklomo, par
¢l lérmira de diex dias eantndos deade |a publémesn de et
avisa en €] Diarse Qficial, paca proveer el carpn de Awiliar -
Auciligr Admirissearig, pertenecientso.la St Calegaria
dil Escaluftn de Emplsados del Poder Judisial, Grado 3070
de la Escalo 3= Sueldcs del Parsenal de Emplends, vesirns
por promozion de dan Victor Huga Droguet i llar,

Liirs inberasadas daben aeredinr ] durmplzmeents de Tps

CORCURS0S

Coame de Apslationms de Arica- Lkamnge n e,
pot £l termmo de dbex diag coieados desde la publicaritn de
esteavizirnal DiaricDfieial, prraprovesr el Sl deRelior
e In Corte di: gt lacianes de Aricr pertensgiente a |4 Tty
Caogoria de] Escaloféa Brimpiia e Pader ludical, Gmdo ¥

iban Jegales
WD inEoratvscatm dispamiblean o, pod et jwifitial,d -
Admmiearadar da Tribumal.

Came de Apslationes de Capiapd.- Se repbre gz,
par &l 1 momo de deez dias cantadgr desde b publisacsdn de
e oviso s el Dinriq {Qfeiad, parn peveer £ corge de Relotor
de Ta Carle dz Apelagionts de Copiapd, perteoecients 3 Lo

Tereera Cmegraindel Escalofn Priemorio del Poder fudicsl,
Trado ¥ de To Bl dt Buelfsd del Persmal Supssiar,

2 voeants zepin Loy MY 20322,
L infereandie debn stroditr ol cumplimiecoe de Loy, -

Fail AdminisTative 27 [41-2000,

Los irdevesades debn persdive ol cumplimiendo de los
TeuiFibos legales,

Maytr indtemmeion dispocihle e w s priderjudiciald. -
Carlos Aeeveds Brzmaney, Sotrctaa.

Carte de A pelasinines de Valpariza.» Promigoss [4mo-
do-a eancuris, par el 1iTming de Sz dlaa coneados desde 1a
sublicacitn de et mvise en | Dt Wical, par provesral
cormg de Thefenpor Pibfice d= Putaendn, perteneviense 4 la
Teteern Ustegeora, Primern Serie el Eacxlalin Secundaria
del Pooer Judiciad, wacande peo mouncs de Gom Frangizeo
Tinz Yabera,

Fal Admioistrtivg 37 G4 T- 200

Los interesndng delin sizeditar ol cumplimienta de les
reqyisitad Jegales

Miryorindormaein ds ponil ke e woe, poder odicial 6.~
LElenpQrtene Arawds, Sotrotana

Carle de Apalaciones d="valparpiza,- Lo a toodur-
i, par ol bermine de diez Jias concedos desde Lo publicacica
de exie avisp &0 £ Dhacso Dficial, para prriesr 21 cargo de
Hotario Fabliss de Valpamiza ceo gsiento e la samuna de
Juan Femdndez, perlengeisnts a Jla Primer Calegrein, Seoum-
dp Ferie. @] Essalafan Secundaricedel Poder Judicat], vacantn
pit pevmocitn de doan Fremeisoo Javits abae Lozana,

Ral Adminisetiva b7 2hI010.

. L inberesades deben poveditgr ¢l cuitiplimioni de Jos

nuisilas legales

hayorinfivrmetion disponibleenwons, poderjmbial.d -
Elma Oriega Amande, Sepratarie

Carie ce Apeloeicnes deSaniaym. - LLamasen coedsras.
par el 1érmano do dine dias cancrdgs desde o publicarian d=
81 a0 on £] Daria Cifeinl, pars peenesar Los carpas de Tras
Jueces Titulares y Tiog fustts Supleotes pom 1a eonfieeridn dal
lisinde de alwgados oeresados en irdéorne &l Tribanal de
Coenenatidn Pablic, de confomidsd a la oy N° 12,386,

Los inberesagdps deberin arvedioe el cumplimiento d
fos mequisicos exigides poc ol articule 22 de 1 fey N 12586

Enol Admindstrarivg W S0t 2014

Wiy grinformixim dizpanibleen oo p o jmidicialed -
Fargin Mxzon Reyes, Seereigrig,

TCamre de Apelpriores 3 Sanibaye, 1° heepndo de Latros
gl Trabnjo de Sentiage.- LIATese 2 conpwrss e, par el
Bxthing c2 iz dins eomndes desde Ta publicarién de este
avie oo 4l Digrig Oficsal, parm peowesr of carpo o Adeninis-
bragivg 1%, wente 2 la Terpers Canegaria del Escalafén
& Eropleados del Poder Judicial, Sada 331 3= In Escolo &
Sueldos del Pergoral de Empleades, vecarde por prosnecoan
e defla Mubel Loreta del Carmas Meya Paloenines.

Las interemudas debeo asriditar & cumplimizems de Lot
reqnEded Lemles.

mear inbaremncdn dispei bl v paderjudicial o -
Ackmioistrador gde Tribua.

Crate de Apelogiorss 4¢ Santiags, 3 huagedp de Fami-
lia de Boncinmg - Tlimis o coocuso axdeme, por ¢l 160mans
e ez e @omiiudve desde In publicngidn de geie o en el
Diartitr (Micnall, para proseer €] ewgn de Ausiliar « Ausiliar
Administrative, perteystitois a la Siptimn Ceeoeda dal
Ezcxfafn de Emplidin del Poder Todigial, Grado X g la
Ez:ala dr Sueldos del Perrongl de Echploados, vacande por
promozian de defp Svneh Arcbtou Asbarga {Zandie,

Lag imperesaded deben acredicar el compdimiesie g oz
TEUTEACE [ogmbes.

Dlanyar in Eorenescian o gpestern P s oo wosowopoderjiedicial ¢, -
Acmirdgrador de Tribursl

Cocte de Apelncions do Sum Migoel, 1E° Tiagadn de
Garantia de Santiaps.- Limuss o concursg inrerme, @ ol
tErming Jde dick dimm somados desde By publicositn da e
aviga on el Diaria Oficial, porn prosess ol carge de Adminis
Irative 17~ Adminisoarivg de seps, potienecicnte o ln Teses-
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La idea de uspr a Zamorand y
Mara Abart como fosms de 13
mars Zibel de La Polar me parecld
extagrdlngria, antes, las actellas.
Ipcales del fhthol & vestlan en
Johnsan, usaban zapatos Ging,
ian 4 comer a las pamillsdes ge
La Cuea v Sefuian L2sadns oon sus
SEfNEs Teguidetas de toda lvida.
ZAMHHENYS [l con &80 pridctica
ADETIEE tOMS LN 240N ¥ 531k de
Chile 58 comdrtid n wn faghionista
Fermatitoal, ura estells del fifthol
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Tutbolistas 1 Cra el 2 ialiano
" puntuge, [0s sntegios de rara, &
¢haquetina Armanl y toda esa

La
Cutura

o
o2
o
i
Cnw
hfion

DUMINEO Semana del 28 de marzo al 3 de abril'de 2010 / LAGASIONCOMINGD | 51

- Pom ABGEL crRcavIELA

Vida y obra de la marca

Zamorano Zamora

pichangergs profesioales mueran.
Sus hisiorlas de cama leoaron
P tadys v, pam armidla de muchos,
5e tIrd 2 |a% megras minas del
momentd (indust kes picados ke
CxTiercn el rUmer 08 qUe £r3 Say).
Para sedudr & sus guechas, se
I35 levaka de viake, bes mgalaba
jowas, ropa, pertas fivks v hasta
autos. ZEFMANS &1 un crack,
1a mismisima Madonna ko vanked
entre fos hombres meis prapas del
plangta y has@a sa dip &l lwo de
levBndarse & wr aetintica Larradn,
Fue notable. Cuando la myjer

lo plantd diaz antes de casarse -

PorgLee gl 135 |enpuses Rpaces
no habaan legato & un atuardo

ek Chlle sOlding con 6. Despuds
del guiehre ¥ L3 humifiagidn dal
sbRmdono, Zamorans se retind el
Tome e madiEates, se casd ¢on
Marsa Albers. bt 2 ME Pascala,
luegn = hEncio Junior v se instals
Lormunicaciengiments Lomg un
hombre serio, de familia, lejos,
muy lgjos ded huswed ¥ la prensa
de faringula, Su petr mamento,
CuBnde Tor Rertas IUCaS S& armends
ot restro del Trangantlagn y sin
querina 52 consrtit en la cam gel
P Tracaso sotial de los Uhigmes
05, Zamarant como producty
perckd s vakor, [a gemme ke echi
La culpa de 130 ¥ piwa sobesiir
g que refugearse & |3 iviimidad

hasta que [jtMidagll: 13 enpresa
DirecTV, Junte a valderrama y
Batistina, lo relanzt al rercsdo,
El resuttade mucha major de 1o
e gy, Lias chilanos y e
hablan perdanado ko estafa del
Tramsantiago ¥ neevamente 1o
fecoiaelan coma wna figurs Imitekle,
De gnhf 3 rostro de Zabel junts a
su muler. abrazadas, mirdndoss
fogosos, vestidos con onda ¥
ulraguapos, demearindcie a (o8
chilens e sl des akearma pam
L& PRar, que e glamour y el St
estd gl akeance de todos, que se
puede sobrevivire al peor da los
TTECAses, ¥ que i febicidad estd
a un Transamdags de dxtawia...

cal

gama da artilughkes por los que ks edondmico satlctactonio para ¢lla,  de su casa en Los Domlficos Erande Zamoraog. )
i) - L
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5 Sangre sobre el fragil hielo AN ae oAU A

Une sabe que estd frente a una
bbena peliouka, no cianda cotman ws
expactativas -as0 k hacen tas correctin
5i 0 cando te amasiran mas alld de
los preuitios inicisles ¥ Son chpates
de dejarte ton la bom cermedn, Hermes
WSte Mueha wampiro dandg vyelta,
“Crepiscudn” v su fabula morglizande
=, termind por cobmar B pacienda sobre
ias pesibllidades del amor entre
bestas ¥ hUMENeSs. Perd “Crigtura de
La noche™ "Lk den ratte komma in™), gel
Suecn Tomas Afred:sn, viene a refirgorn
W@ np 1Armo & gness sino b foma de
ermendas el teror v la naturaleza Gz
eStes persinajns,
En Lo cartta, Shshear (it Hedebrant) es un
nifg retralda geee vive en Ios suburhios
de Estacoima. Hije d& rresle soltera,
BE contirdpmiente molestads mie sus
compafergs ¥ fantases con b iklea de
cobrar venganza, U chaddd €5 como
cuakuier ciuddd te hoy: departamesag
Je vivienda socil, sin gante en sos
espaclas pUblicos, con ks cortinas
CEmadas ¥ Con YECINOS que SOlo se
conocen narm e catdamien B micsda
& R tarvmencia B5 ya un o 3 famr
pors e dwestor; ef terror 85 meks 5imple
¥ mas coticsang, kb que da miedo, de
yvErkwl oo b Carhah oL S Oty

VEMPFG fo 23 Un monstrss, es alguien
que tkeng gtta Tarma de vida, como
si odin e beatase d2 un asunto de
DrefErt NS Sastromimicas. Apaneqen
MmUCha s cdranes [is persomages del
puehty: 13 e ausente, uh harbe oue
VIVE Com Batos., una paeela gque se trata
o0 indifarencia, companneg:s oe cokeohs
QU nd dudan én usar la viclencia. |

Cisiear v ER 500 k& MU do ese anbiems,

ham tenldo que DUSEar Sus Ardpics
madirrn da Aefernos U rerdos st s ey

Oue &l espeCtaner 52 1w Reianto da asa
forma de ver peilcidas 3 |8 qus &amos
tan acostumbredges, v frente & la cual
ESPEMAMS dens T 58 resusha Epidg,
parg bien g para mal,

*Criora de e nocke® o eadremadane e
eanistiemte sobre of ErenG en el gue se
Fribeyes, St =ik torminando scbee hislo
3 pUro fe aenperse, El objetied es el
limlte, ertender que b nodealears de
a5 pasiones os de onden Jesconocion
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MATEALAL PARTICULADS RESTTRAHLE (MP 10) [.5, N' 59 DE 1338,
TEL MINESTERSQ SECRETAR LA GEMERAL [F LA PRESIDEMCIA

SANTIAGE, 12 de Engam 4 2010,
EXENTAN® &
VISTOS:

Lodispuestn an Lay NH15.300, st Bloss Genaralssdal Medo smblerte;
£ & Dos i Suprama b 6 de 1935, de Minzlede Socrelais: Ganad
i la Presicencis oot apnmta.al Fegamana para b Didacsn de Neeros
<a Lalicad Ambiamial y 46 Emitica; o 05 K™ ES da 1992, ddl Minstedc
Becrelas Ganersd da b Presidanma. que spruska [ fecna de calidag
pnmena para Mated) Frtiadade Arzoraok (WP 50;, moditicads per &
.5 W 45 da 5001, det mbsme misigledie: y @ala Aesabzion N 1600 de
2008, da b Contalania Genaral dz 13 Precitercis.

CONSIDER AN,

Qug 1y vz da calidad primaia para matenal permicaans il
[MP 1) e ecwyabszida par o 0,5, 55 da 1568 el Minslenn Sewelars
E_nnetal B la _Hepl:lhlﬂ. y e, por ¢ 0,5, N* 45 de 2361 dal
misT& minsEic.

Cue 8 artlciia 36 o Reglamenhs par la Ciciacian o6 Momas 4 Calldad
Ambiemal y da Emisidn, clgpane que 1nda rami de Sdidad ambianal o
B BN G o mvisada a o mencs cens 5 anes.

Que da conformidad con ko precegdusdn £n 2! aniado 17 del D5, B S
- 1555, ol Wiinidnrn Secvetaa Ganamal dela Preskdenda, somecponds
8813 Direczidn Ejeeidivg ¢ 1r 1 rasolucin pertizaia que perrmta. dar
iniig 3| procese: da mwiskin de 18 nomna de caldad

RESUELVO:

1 btk o procasa da rviskm e nocime de calizd prinadia pars
« matenal potheibds reopirale WF 10 (D5, 59 da 15250 del ¥inisania
Sacrcaria Generdide la Feplbica, medBeada pared 0.5, MF 4590
00Tk o e i ighiri]
T Forowess un expecients G b framitadtn oel prooesa de revisifin
o8 3 relerida nama,

T ey nerme Facha (Ll A B R e A b ol e enho |
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Division de Politica y Regulacidn Amhbiental
Ministerio del Medic Ambiente

De

Mat, ;

Fecha :

MEMORANDUM N° 20 /2010,

Sea. Patricia Matus Comea
Jefa Divisitin de Politica y Regulacién Ambiemtal
Ministerio del Medio Ambiente

Sr. Rodrige Benitez Ureta
Jefe Divisidn Juridica
Ministerio del Medio Ambiente

Solicita promoga para formular anteproyecto de revisién de la Norma de
Calidad Primaria para Material Particulado Respirable {MP10).

8 de octubre de 2010

Por madio del presents, solicto a Ud. considerar los siguientes antecedentes, con objsto de
promogar el plazo de formulacion del anleproyecio de la revisién del DS N'S9/88 de
MINSEGPRES, MNoma de Calidad Primaria para Material Particulado Respirable (MP10).

El proceso se inicio formalmente &f dfa 13 de enero de 2010, a través de Resoiucion
Exenta N°21 la que fue publicada el dia 26 y 28 de marzo de 2010, en e diario oficial
¥ en el diario la Nacidh respectivamente.

Seqgln el art. 11° def DS N"93/95 de MINSEGFRES, Reglamento para la dictacidn
de normas de calidad ambiental y de emisidn, la elaboracion del anteproyecto tendré
una duracidh de giento cincuenta dias, es decit hasta el dia 28 de octubre del
presente.

Sin embarge, se ha planteado 1a necesidad de ampliar los plazos para la preparacidn
def anteproyecto, fundado en la necesidad de contar con los resultados del provecto
definitive de la Norma de Calidad Primaria para Material Particulade de MP2.5,
procesn gque se encuentra a la espera de ser aprobado por el Consejo de Ministros
para la Sustentabilidad.

Posterior al cumplimiento del punto anterior, se iniciardn las reuniones con el Comité
Operativo de Ta revision de la Morma de MP10, contando con un provecto definitive
de Norma de MP2.5 aprobada y gue permitira definir de mejor forma los escenarios
regulatorios que se plantearan en fa revision de la Norma de MP10, a partir del afio
2012,

Como parte de los antecedentes, se cuenta con los resulfados del Estudio
“Elementos para definir una estrategia nacional en la gestidn y regulacion de los
contaminantes MP10 y MP 2.5", desarrollado por la empresa consultora DICTUC S.A
afo 2010 y los antecedentes téenicos generados en el process de elaboracion de la
Moma de MP2.5 los que debidamente analizados, servirdn de sustento para la
revisién de la presente nomnativa,
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Per ko anterioimente expuesto, se ha evaluado que el plaze requeride para una prémoga
comprende hasta &l dia 31 de junio de 2011, Plazo que se estima suficiente para dar
ténmino at anteproyecto de |3 revision de norma.

Sin otro particular, se despide atentamente,

%ﬁn%!aat
C.c.:

- Archivo Divisidn de Politica ¥ Requlacidn Ambiental
- Archivo Departamento de Asuntos Atmosféricos
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MINISTERIO DEL. MEDIO AMBIENTE

: DIVISION JURIDICA
COREEND DE
A
CHILE
MRIAT LS Gk,
e s MEMORANDUM DJ N° 25/2010.-
DE : RODRIGO BENITEZ URETA
JEFE DEVISION JURIDICA
A : PATRICIA MATUS CORREA
JEFA DIVISION DE POLITICA ¥ REGULACTON AMBIENTAL
ANT. : Su Memorandum 20, de § de octubre de 2010
MAT. : Promuncianvente que indica
22 de octubre de 2010

Adjunto remitc a Ud. propuesta de Resolucién Exenta que AMPLIA PLAZC PARA
PREPARACION DE ANTEPROYECTO PARA LA REVISION DE NORMA. DE CALIDAD
PRIMARIA DE ATRE PARA MATERIAIL PARTICULADO RESPIRABLE (MP10), DS N° 59,
DE 1998, MINSEGPRES, que tienen el visto bueno de esta Division Juridica.

Solicito a Ud. dar tramitacidn a dicho documento.

Sin otro particular, saluda atentamente a Usted,

c.c.o Archivie Divisién Furidica
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PLIA PLAZO PARA PREPARACION DE
ANTEFROYECTO PARA LA REVISION DE NORMA
DE CALIDAD PRIMARIA DE AIRE PARA
MATERIAL PARTICULADO RESPIRABLE (MP19),
D.5. N° 53, DE 1998, MINSEGPRES.

Santiage, 22 de octubre de 2019
RESOLUCION EXENTA N° 13

VISTOS:

Lo dispuesta en (a Ley N° 18.300, sobre Bases Generales del Medio Ambiente: el
Decreto Supremo N® 93, de 1995, del Ministeric Secretarfa General de la
Presidencia, que establece &l Reglamenio para la Dictacidn de Momas de Calidad
Ambiental ¥ de Emizidn; Ia Resolucién Exenta N* 21, d= 13 de enero de 2010, da
ia Direccidn Ejecutiva de la Comisidn Nacional del Medio Ambiente, publicada en
el Digrio Oficial gl dia 26 de marza de 2010 ¥ en el diarie La Nacion 21 28 del
mismo mes, que die inicio al proceso de revisian de la nonrma primana de calidad
de a@ire para Material Particulado respirable (MP10) (D.8. N° 59, de 1598, del
Ministeria Secretaria General de la Presidencia de 13 Republica); lo dispussto en
los articules 40 y 70 letras a) v n), de la Ley 19.300, sobre Bases Generales dei

Medic Ambiente: [ Recolucian N° 1600, de 2008, de la Contraloria General de la
Repdblics, v

CONSIDERANDO:

Gue ¢ dia 29 de ootubre de 2010, vencs &l Flazp para el proceso dz elaboracion
del anteprayecto de revisidn de |a norma de calidad sefalada en los vistos.

Que mediante & memorandum N¢ 20, de 8 de octubre de 2010, Ia jefa de la
Division de Polifica vy Regulacion Ambiental solicite ampliar &l plazo para |a
Rreparacidn del anteproyects de revision de Ia horma de calidad aludida, dado
que sc estinma razonable esperar a la dictacian de la norma de calidad amkbigntal
primarta de MP 2,5 debido a que ambas nomativas se encuentran ImMimamenta
relacionadas debido a gue se trata del mismo contaminants, Se sefiala ademas,
que postenioments se iniciardn lag reuniones con ef Cornite Operative de Ia
revision de |z Nema de MP0, ¥a gue contando con una de Noma de MPZ.5
aprobada pemmitird definir de mejor forma los escenarios requlatoros que se
plantearan en Ia revision de ta Norma de MPY Q, a partir dei afio 2012, Asimismo,
menciona que los anfecedentes tecnicos generados 2n el provsso de elaboracian

de la Norma de MPZ2.5, senirdn de sustento para la revisidn de la presents
normatoe,

Que conforme la dispane =l inciso segundo del articule 40 de la ley 1%.300, sobre
Bases Generales del Media Ambiente, modificado por fa letra BY del N® 47, del
articulo primero de la ley N® 20417, comesponderd @l Ministero det Madio
Ambiente proponer, faciitar v coordinar Ia dictacién de normas de emMisiGn, para lo
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cual deberd sujstarse a las etapas sefialadas en ef articulo 32, Inciza tereens, ¥ en
el respectivo reglamento, en lo que fueren pracedentes.

Que el Reglamento que fia el procedimiento para la dictacidn de nomas de
calidad ambiental y de emisidn, D.3. N°83 de 1995, del Ministsric Secrefaria
General de |la Presidencia, dispone en su articulo 16 que dentro del plazo de
ciento cincusnta dias, el Direclor, por resclucién fundada, pird promogar o
disminuir los plazes establecidos para la preparacidn de los informes o dei
anteproyecto de nonma,

Que la mencién hecha al Directar Ejecutive de CONAMA, debe ertenderse hecha

al Ministro del Medio Ambiente, conforme lo dispane &l mencionado articulo 40 de
la Ley N®19.300,

RESUELVO:

Armpllase hasta el dia 20 de junic de 2011, el plazo para la preparacién del
anteproyecto de revisidn de ia norma primaria de calidad de aire para Material
Pzarticulado regpirable (MP10), DS, N° 59, de 1858, MINSEGPRES.

Andtese, comuniquese, y archivese.

o -"-ga,,‘. e AL gl
m&in@mcm BENITEZ PEREIRA
MINISTRA DEL MEDIO AMBIENTE
MINISTERIO DEL MEDHO AMBIENTE

MFGJ'%J’I’FL‘E

Divisién Juridica
Davisidn de Politicas y Regulaciones Ambientales

Comité Operativa de ta revisicn de

E:q:e_dienﬁa de B revis iﬁrr?\;es‘ﬁnrmanma LG QUE TRANSCRIES A LID., PARA

Arzhivo SU COMOQCIMIENT.
SALUCAATTE. AUD,,
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_Diniela Caimangue Fredes

Pl R
De: Hassett-Sipple. Beth@eparnail epa.gov
Enviado el; Miércoles, 12 de Enero de 2011 13:53
Para: Danela Caimanque Fredes
GG Stallworth_Holly@epamail epa.gov; Jenkins Scott@eparail epa.gov;
Martin. Karen@epamail epa.gov
Asunto: Re: Fw: Question about Review PM10 annual

Banigla, the background materials for the PM NAAQS review completed in 2006 are available at:

htep: /A . epa . qow/ ags/standards/pmfs

You may want to begin by looking at the 2005 Staff Paper and 2004 Criteria Document. Please note, that
in the US, the PM10 standard provides protection for effects associated with thoracic coarse pamcies
{PM10-2. 5) exposures, EPA has aJso established annual and 24- -hour PM2.5 standards to provide —
protection for effects associated with fine particle exposures

If you have additional questions on the PM10 standard, please contact Dr. Scott Jenkins {919 541 4605;
jenkins scott@eps.aov). If you have any guestions on the PM2.5 standards or the current review of the
suite of PM standards, you may contact me. Information related to our current review of the PM NAAQS

is available at:

hittp : / fwww.epa gov/ttn/naacs/standan m_index.Atml

Best regards,
Beth

Betf M. Hasszett-Sipple

Environmental Health Scientist

Ambient Standards Group {(C504-06&)
Health ard Environmental Impacts Divisian
Office of Air Quality Planning and Standards
U.5. Environmental Protection Agency

109 TW Alexander Drive

RTP, NC 27711

(919} B41-4605

Hassett-Sipple.Beth®epa.gov

(919) 541-0237 (FAX)

————— Holly Stallworth/DC/USEPASUS wrote: -----
To: Beth Hassett-Sipple/RTR/ USERPA/LIS@EPA
From: Holly Stallworth/DC/USERASUS

Date: 01/12/2011 11:06AM
Subject: Fw: Question about Reviaw PM10 annual

Beth -- would vou like to reply to this? Hope so. H

————— Forwarded by Holly Stallworth/DC/USERA/US on 01/12/2011 11:06 AM  -=---

from: "Daniela Caimanque Fredes” <dcaimangue@mme. gob.cl

T Haliy Stallwoth/DCTUSERAUSEER A 1
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ENVIRONMENTAL FROTECTION The EPA Docket Center suffered B. Need far Revizion of the Current
AGENCY darmege due to fiooding during the last Primary Fh)s Standards

week of Jane 2008, The Dlocket Center 1. Overview of the Froposl
40 CFA Part 50 is comtinufog to operate. However, 2, Comments an the MNeed for Revision

[EPA-HG-0AR-ZINH—D0M 7 FAL-§225-3]
RN 2060-Al44

National Ambient Air Quality
Standards for Particulate Matier

AGEMDY: Enwironmental Protection
Agency [EFAL
ACTION: Final rale.

SlMARY: Based on its review of the air

quality criteria and national ambient air

quality standards [NAAQS] for
particulate matter (FA), EPA is making
revisions to the primary end secondary
N A for PM to provide increased
prntecﬁngl of pu%iic haaﬁth and welfars,
respectively. With o to primary
standards for fine p;qlgf:les (generalfy
referring to particles less than or egual
to 2.5 micvameters (Wm) in diameter,
Pivlz 5], EPA is revising the level of the
2a-howr FMa » stendard to 35

micrograms per cubic meter (g/m?) and

teteiming the level of the aonval Phs s
standard at 15ug/m=. With regard to

primary standards for particles penerally

lezs than ar equal 1o 20pm o diameter
[FMe), EPA is retaining the 24-hour
FMyp and revoking the snmmal Phg
standard. With regard 3 secondary PM

standards, EPA is making them identical

in all respects to the primary Ph
standards, as revized.

DATES: This finzl mle is effective on
Decarnber 13, 2006.

ADDRESSES: The EPA, has established a
docket for this activn under Docket I
M. EPA—HQ—-DAR—ZUE] 10017, All
docrments in the docket are listed on
the www.regnlations.gov Web site,
Abthomph Nated in the index, sume
information is not publicly availzble,

&g, confidential business information or

other information whose disclosare iz
restricted by statute. Certain other
material, such as copyrighted raaterial,

is ot placed on the Internet and will be

publicly available only in hard copy
forrn. Publicly available docket
materials are available either
electronically through

www regnlotions.gov or in hard copy at
the Air and Radiation Docket and

Information Center, EPAMC, EPA West,

Roc B102, 1301 Constihrtion Ave.,
WNW., Washington, DC. This Dacket
Facility is upen from 8:30 a.m. to 4:30

p-m., Monday through Priday, excluding

legal hodidays. The Docket telephone
number is 202-586—1741. The
telephone number for the Pablic
Foading Room is 202-566—1744,

during the cleanup, there will be
tempeorary changes to Docket Center
telephone numbers, addresses, znd
hours of operation for people who wish
to visit the Public Bsading Foom to
view documents. Consult EPA's Federal
ister notice 2t 71 FR. 36147 (fuly 5,
2006) or the EPA Web site at
www.epa. fav/epahome/docksts. itm for
current information cn docket status,
lecatdons and telephone numbers.

FOR FURTHEA INFORMATION CONTACT: k5.
Beth M. Hassett-Sipple, Mail Code
C504-08, Health and Environmental
Impacts Division, Office of Alr GQuality
Planning and 3tandards, 113,
Enviremmental Protection Agency,
Research Triangle Pagk, North Carolina
27711, telephone: [919) 5414605, -
mail: hogsett-sipple heth@epa. gor.

SUPFLEMENTARY INFORMATION:

Table of Comtents

The following tepies are disruseed in
today's preamble:
I. Backgreund
A Summary of Resisions to the Phd
NaADS
B. Lagislative Requirements
C. Owerview of Air Quelity Criteria and
Standards Review for Pl
D. Balatad Coniro] Programs to Implement
FM Standards
E. Summary of Praposed Revisions to the
Fi MaAos
F. Otganization end Approach to Final PM
NAAQS Decigians
O Ratignale for Final Deattions oo Primery
Pz ¢ Standards
A, Introduction
1. Orrerwiew
2. Omervigw of Health Effacts Evidence
3, Overviaw of Chuartitative Risk
Aszecsment
B. Meed for Revigion of the Current
Primaty PM; s Standards
1. Introduction
2. Comments an the Maed for Revision
3. Conrlusions Regarding the Meed for
Beavizirm
C. Indicabor for Fine Particles
D Averaging Time of Primary Phz <
Standards
. Form of Privwary Phes - Standards
1. Ea-Houy FIv; s Standard
2. Annual Phis » Standard,
Z. Lewel of Pimary Phia s Stemderds
1. 2z-Hour Fhi; s Stancdard
2, Annaal Ps 5 Standard
{z. Final Decisions an Primary Phds o
Standards .
IM. Fationale far Firal Decisiohs on Primary
PM,p Standards
A Introduction
1. Ovarviaw
£, Crverview of Health Effects Evidonee
2. Dvarview cof Jmantitativa Rigk
Assessment

C Indigator for Thoracie Coarse Particles

1. Introdustion

2. Comments on Indicator for Thoramo
Coamse Particles

3. Degizicn ISot to Bevizse Py Indicetor

4. Unqualifiad P&d,9 5 5 Indicator

b, Plvya Indicatar

C. Unqusliﬁed. PI\I'IW I.nd.‘icamr. with
Adjestment to the Phiy » Component

4. Comclpsions Eegarding Indicator for
Tharaeic Coerse Particies

B. Conclusions Regarding Averaging Time,
Feem, and Lowel of the Coment Fhi, g
Standards

1. Aw ing Tirne

2. Leve]l and Form of the 24-Hour Pha, .
Standard

E. Final Desisicns an Primacy P
Standards

IV, Raticmale for Final Decisions on

Seecmdary PM Standards

A, Visihility Impatrment

1. Vigibility Impaimment Related to
Ambjent Phi

2. Need for Revisicn of the Cument
Secondary Pz 5 Standands to Protoct
Visibility

3. Tndicater of PM for Secondary Standard
to Address Vigibility Enpairment

4. Averaging Time of 3 Secondary PM;
Stanmdard fer Visihility Protection

5. Final Dectsions on Secondary PM; 4
Standards for Visibility Pretecton

B. Other PhI-Eolated Welfare Effects

1. Evidenca of Won-Vizbilty Welfare
Effacts Related to PM

2, Need fra Bevisicn of the Current
Secondary PM Standards to Address
Cither P -Related Welfams Effacts

C. Final Dacizions on Secondary Fhi
Standards

V., Interpretation of the MAAQS for PM

A, Amendments to Appendix N—
Interpreterion of the Mational Ambiant
Alr Cuatity Standards for Phar

5 Eﬁnzfl toring and orting

2. Maopitering and Data Be i
Considerations F

3. PMz 5 Compirtations end Data Handling
Crmventicns

4. Comforming Revisions

B. Propazed Appendix P—Interpretation of
the MNatienal Amhiant Afr Cuslity
Stﬂﬂdﬂd& fUI' PI‘I'I]_[;.:_:

C. fiznendmants to Appendizx K—
Interpretarion of the Wational Ambient
Adr Quality Standards for FMn

V1. Reference Methads for the Determination

of Particulats Matter as Fhi:p 2 5 and
Phia g

A Appendix O ta Part 50— FRafsrence
Method for the Deternination of Coar=a
Farticulate tfater 25 F['-'Im..zj in the
Atmesphers

3. Amendments to Apnendix L—FRefarence
Mathed for the Determination of Fine
Partienlate Matter [a= Ps ) in the
Atmpsphers

WII. Isgmaes Related to Implementation of Piig

Standards
& Summary of Commoents Received oo
Trancition ’
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B. Impaect of Decision on Ph,
Des icng

C. Imparct of Decisicn oo State
Implementation Plans [SIPs) and Cemtral
Ohligationa

D Comgideraticn of Pugitiva Emissions for
Nesv Bource Review (NSE) Purposas

E. Handling of Fii,, Exceedances Doe to
Exeeptivnal Events

VIIL Statmbory and Excentive Ordar Reviews

4. Executive Order 12866: Eagulatory
Flanning and Review

B. Paperwork ReducHon Act

C. Regulatory Fledbility Act

1. Unfunded Mandates Eeform Act

E. Exemstiva Drder 13132: Federalizm

F. Excoruative Order 13175 Comsnltation
and Cocrdination with Tndian Trital
Govremments

G, Executive Cheder 13045: Protection of
Children from Envirmments] Health &
Safpty Risks

H. Bxmcutive Order 13211: Actions that
Significantly Affact Eneray Supply,
Distritution or Cse

I. National Technalogy Transfer
Advancement Act

I- Executive Order 128%8: Federal Artions
to Address Eovironmental Tustos in
Mingrity Populations end Low-Incone
Populations

¥.. Congressional Review Act

1. Backeronmd

A. Stunmary of Rovisfans fo the FM
MNAAS

Eased on its review of the air quality
critetia and nationa] ambient air quality
standards (MAAQS) for particulate
matter [Ph), EPA is maldng revisions o
the primary and secondary NAAQS fur
PM to provide increased protection of
public health and welfars, mg:;ﬁvel}r.

With regard to primary standards for
fine particles (generally referring to
particles less then or equal to 2.5
micrometers (L) in diameter, Pha 5],
EFPA is revising the level of the 24-howur
FMz ; standard to 35 micrograms per
cubic meater pg/ms3), providing mcregsed
protection against health effects
associated with short-term expasure
t(including prematiure mortality and
increased hospital admissions and
SIMETZency room visits), and retaining
the level of the annual PM; s standard at
15 pgfm?, continuing protection against
health effects associated with long-teon
exposure (including premature
mortality and development of chromic
respiratory disease]. The EPA is reviging
the form of the annnal PMa 5 standard
with regard to the criteria for spatial
averaging, such that averaging acrnss
maonitoring sites is allowed if the annual
mean concentration at each monftoring
site is within 10 percent of the spatially
averaged anntial mean, aud the daily
walnes for each monitoring site pair
yield a correlation coefficient of at least
8.9 for each calendar quarter,

With regard to primary standards for
particles gemerally less tham or equal to
10pm in diameter [Phyg), EPA is
I‘Etﬂ.'IIIIIlg the 24-heur PMW g standard to
prutect against the health effects
associated with short-tema exposure to
coarse particles (including hospital
admiggions for cardiopulmonary
diseases, increased respiratory
symptoms and possibly premature
mortality). Given that the available
evidence does net sugpest an association
between long-teTmn expusure 1o coarse
particles at current ambient levels and
health effects, BPA is vevoking the
annual Phiyg standaxd,

With regard to secomdary PM
standards, EPA is revizing the current
24-hour PMz 5 secondary standard by
making it identical to the revised 24-
hour PMg 5 primary stendard, retaining
the annnal PMp c and 24-hour P,
secondary standards, and revoking the
annuzl PM;e secondary standard. This
suite of secondary PM standards is
intended to provide protection against
PM-related public welfare effects,
including wisibility impairment, effacts
on vegetation and ecosystems, and
materials damape and soiling.

B. Legisiative Requitements

Two sections of the Clean Air Act
(CAA] pavern the establishment and
revision of the NAAQS. Section 108 (42
R5.C. 7408] directs the Administrator
to identify and list “"air pollutants™ that
“in his judgment, may reasonably be
anticipated to endznger public health
and welfare” and whose “presence
* * *in the ambient air results from
nnmergus ar diverse mobile or
staticnary scurces™ and to {ssue air
yuality criteria for those that are Hsted
Adr quality criteria are intended to
“acomrately reflact the latest scientific
knowledge useful in indicating the kind
and extent of identifigble effects om
Tublic bealth or welfare which may be
expectad from the presence of [a]
pollutant {n ambient air * * *."

Secton 108 (42 U.5.C. 7409) directs
the Adminfetrator fu propose and
promulgate "primacy” and *“secondary”
NAAQS for pollutants listed under
sectiom 108. Section 109{b)[1] defines a
primary standard az one “the attainment
and maintenance of which in the

ent of the Administrator, based on
such criteria and allowing an adequate
margin of zafety, are requisite 1o ect
th?%lub]ic health."1 A secundax}rprm

1 The legislative history of section 146 indtcatas
that & primary standerd is to ba set at “the
saxiripm pengissible ambient girlewal * ™ "
which will protect tha health of any Jsansitive]
gronp of the populatior,™ and that for this purpose
"reference sh.iﬂd ke marda to = reprasentative
sampla of pareons comprising the seesitio: group

standard, as defined in sestion
109(b)(2], must “specify a level of air
quality the attainment and maintenance
of which, in the judpment of the
Administrator, based on such criteria, s
requisite to protect the public weltare
from any lenown or anticipated adverze
effects associated with the presence of
[the] pollutant in the ambient air 2

The requirament that primary
standards include an adequate margin of
safety was intended to address
uncextainties associated with
inconchusive scientific and technical
information available at the time of
standard setting. It was also intended to
rrovide a reasonatle degres of
grutec‘l:iﬂn against hazards that research

a5 not yot identified. Lead Frdustriss
Azgociotion v. EPA, 647 F.2d 1130, 1152
(D.C. Cir 1080], cert. denied, 449 115,
2042 (1980); Amercon Petroleam
Institute v, Costlg, 665 F.2d 1176, 11586
(D.C. Cir. 1931), cert. denied, 455 1.8,
1034 [1952). Both kinds of uncertainties
are compenents of the risk associated
with pollution at levels below those at
whic]l; human health sffects can be said
to cccur with reasonable scientific
certainty. Thus, in selecting primary
standards that include an adeqaate
margin of safaty, the Administrater is
seeking not only to prevent pollution
levels that have been demonztrated to be
harmfunl but also to prevent lower
pollutant levels that may pose an
unaceeptable risk of harm, even if the
risk is not precisely identified as to
nature o1 degree. The CAA does not
require the Administrator to astablish a
primary NAACS at a zera-risk lavel or
at a hackground concentration level (sae
Lead Industiies Association v. EFA,
supre, 547 F.2d at 1156 0. 31, bt
rather at & lavel that reduces risk
suffictently 2o as to protect public
health with an adequate maygin of
safety.

In addreszing the reguirement for an
adequate margin of safety, EPA
considers such factors as the nature and
severity of the health effects imvolved,
the size of the sensitive population(s] at
risk, and the kind and degree of the
uncertainties that must be addressed.
The selection of any particular approach
to providing an adequate margin of
safety is a policy choice left specifically
to the Administrator's judgment, Lead

rather than to 4 single persen in muech & group™ [5.
Rip. Mo, 91-1196, Blet Coag., Bd Sews. 20 [T970]],
EWWalfave efficts as defined in section 202(k) (42
2. #802(h]] incihade, buk ave st limited to,
* rdfycts oo soils, watser, crops, vegatation, mams
oud n materials, animals, wildlifa, weether,
wisibility and climata, darrega tn and deteriomtion
of proparty, and harords %o Canspartation, as wall
as effucts or cosnomic values and on parsonal
camfert and wel-halng. "
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Industries Assaciation v. EFA, supra,
647 F.2d gt 116152,

In setting standards that are
‘'requisite” to protect public health and
welfare, as provided in section 106(h)],
EPA’'s task is tn establizh standards that
ar¢ neither more nor less stiingent than
necessary for these purposzes. In
establishing primary and secondary
standards, EP'A may not consider the
costs of implementing the standards.
See penerally Whitmen v. Americon
Trncking Associntions, 531 U.5. 437,
465-472, 47576 (2001).

Section 109(d)(1) of the CAA requires
that "not later thap December 31, 18840,
and at 5-pear intervals thereafter, the
Administrator shall gomplets a
thorough review of the criteria
publizhed nnder section 108 and the
national ambient air quality standards
* * * apd shall make such revisiens in
such ¢riteria and standards and
premuzlgate such new standards as may
be appropriste in accordance with [the
provisions in section 109[b) an primary
and secondary standards]."” This
incIndes the gutharity to medify or
revoke a standard or standards, as
appropriate woder these provisions.
Section 109{d)(2] requires that an
independent scientific review
committee “shall complete 8 review of
the criteria * * * and the national
primary and secondary ambient air
quality standards * = * and ghall
recomregnd to the Adminisiegtor any
new * * * standards and revigions of
existing criteria and stendards as may he
appropriate * * *." This independant
review functicm is performed by the
Clean Air Scientific Advisory
Committes (CASAG) of EPA's Science
Advisory Board,

C. Cvervigw of Ar (Quality Criteria and
Standords Review for FM

Particulate matter is the peneric term
for a hroad ¢lass of cherically and
physically diverse substances that exist
as discrete particles (liquid droplets or
solids) over a wide range of sizes.
Particles originate from a variety of
anthropogenic statinnary and mobile
suurces as.well as from natural sources.
Particles may be emitted directly or
formed in the stmosphere by
transformetions of gaseols emissions
such as sulfur axddes (SO}, nitrogen
oxides N0, and volatils onganic
compounds [VOHZ), The chemical and
physical properties of PM vary greatly
with time, region, metaorology, and
source categery, this complicating the
assessment of health and welfare effects.

More specifically, the PM that is the
subject of the air quality eriteria apd
standards reviews includes hoth fne
particles and thorscic coarse particles,

which are considered as sepamte
subclasses of PM pollution hased in part
on lomg-established information on
differences in sourses, properties, and
gtmospheric behavigr between fine and
voarse particles [EPA, 2008, secHon 2.2).
Fine particles ars produced chisfly by
combusticn processes and by
atmospheric reactions of vartous
gaseous pollutants, whereas thoracic
coarse particles are generally emitted
directly as particles as a result of
mechanical processes that crush or
grind larger particles or the
resuspension of dusts. Sources of fing
particles include, for example, motor
vehicles, power peneration, combustian
sources at {ndustrial facilities, and
residential fuel burning, Sources of
thoracic coarse particles include, for
example, traffic-related emissions such
as tirs and brake Uning materials, direct
emissions from industrial operations,
constuction and demelition activities,
and agricultural and miboing vperations.
Fine particles can remain suspended in
the atmosphere for days to weeks and
can be ransported thousands of
kilometers, wheress thoracic coarsa
particles penerally depesit rapidly on
the provnd or other surfaces and aze not
readily ransported across urban or
broader sreas,

The last review of PA air quality
criteria and standards was completed in
Tuly 1997 with netics of 2 finzl decision
to revize the existing standards (62 FR
33652, July 18, 1997). In that decisirm,
EPA revised the P NAADS in several
respects. While EPA determined thar the
PM NAAQS should continue to forus on
particles less than or equat fo 10 pm in
diameter [(Ph, 5], EPA alsoc determingd
that the fine and coarse fractions of
PM; should be considered separately.
The EPA added new standards, nsging
Pz 5 as the indicator for fine particles
{with Pz < Teferring to paxticles with a
notninal aerodynamic dismeter bess
than or equal 1o 2.5 ymy), and nsing M.
as the indicator for purposes of
remilatiog the coarse fraction of Phyg
(referred to as thoracic coarse particles
oT coarse-fraction particles; penerally

* Including partigles with 3 nominal

asrodynamic diameter greater than 2.5
pm and less than or equal to 10 ym, or
PM.n 75). The EPA established two new
PMz 5 standevds: An anoual standard of
15 ugm? hased on the 3-year average of
annual arithretis mean PMa -
concentrations from single or multiple
community-criented monitors; and a 24-
b standard of 65 pgfm?®, besed on the
3-year averapge of the 88th percentile of
24-hour Pida 5 concentrations at each
population-oriented monitor within an
area. Also, EPA established a new

reference method for the measurement
of PM3 s in the ambient gir and adopted
rules for determining attainment of the
new standards. To continue to address
thoracic coarse particles, EPA retained
the annual P, standard, while
1evising the form, but not the level, of
the 24-hour P, - standard to be based
on the 99th percentile of 24-houx P,
concenTation: at each monitor i an
area. The EPA revised the secondary
standardg by making them identical in
ali respects to the primary standards.

Following promulgation of the revizad
P NAAQS, petitions for review were
filed by a large vpumber of parties,
gddressing a broad range u%issues. In
May 19549, a three-jundge panel of the
.5 Comt of Appeals for the District of
Columbia Cirenit issped an initial
decision that upheld EPA"s decision to
establish fine particle standards,
holding that “the growing empirical
evidence demonstrating a relationship
betwaoen fine particle pollution and
adwerss heaith effects amply justifies
establishment of new fing particle
standands,” Americon Tracking
Azzocigtions v. EPA, 175 F.2d 1027,
1055-56 (LT, Cir. 1954) [("ATA T
rehearing granted in part and dewied in
part, 185 F.3d 4 (D.C. Gir. 1898 [“ATA
II"'}, affirmed in part and reversed in
part, Whitman v. Amerfcor Trucking
Assocdations, 531 1.5, 437 £2001). The
Panel also found "ample support” for
EFPA's decision to regulate eoarse
particle pollution, but vacated the 1937
PMig standards, concluding that EPA's
justification for the use of FMg a5 an
indicator for coarse particles was
arbitrary. 175 F.3d at 1054-55. Pursnaat
to the court's decizsion, EPA removed
the vaceted 1987 Py, standards from
the regulations (CFR) (69 FR 45592, [y
30, 2004) and deleted the regrulatory
proviston (at 40 CFR 50.6({d)] that
condralled the tansition from the pre-
msﬁ.ﬂs 1987 P, standards to the
1987 PMyp stendards (55 FR 80776,
December 22, 3000), The pre-exizting
1987 Phy; standards remained in PIHEE :
Id, at BO7PT,

Mote generally, the panel beld [over
one judge's dissent) that EPA’s approach
t0 establishing the level of the standards
in 1997, both fior PM and for ozcme
NAADS promulgated on the same day,
effected "an unconstitutiona) defegation
of legislative anthority.” I at 103440,
Although the panel stated thar “the
factors EPA uses In defermining the
degres of public heslth concern
associated with diffarent levels of ozone
and PM are reasonable,” it remanded
the rale to EPA, stating that when EPA,
considers these factors for potential
nan-threshold pollutants “what EPA
lagks is any determinate criterion for
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drawing lines” to determine where the
standards should be set. Consistent with
EPA’s long-standing interpretation and
D.C. Circuit precedsnt, the panel also
reaffirmed prior rulings holding that in
seting NAAQS EPA iz “"not permitted to
consider the cost of implementing those
standards.” Id. at 104041,

Both sides filed ¢ross appeals an these
izsues to the United States Supreme
Conirt, and the Court granted certiorar.
In February 2001, the Sapremes Court
iggwed = unanimous decision upholding
EFA’s pusition on both the
censtitutional and cost ismres. Whitsan
. American Trucking Asseciabions, 531
U5, 457, 464, 47576 (2001). On the
constitrtinnal issue, the Court held that
the statutory requirement that NAAQS
be ‘requisite” to protect public health
with an adequate margin of safety
sufficiently puided EFA’s discretion,
affirming EPA's approach of setting
standards that are neither more ner less
stringent than necessary. The Supreme
Court remf:r.nded the case to the Coot of
Appeals for resolution of any imi
issues that had not been ﬂdrar;ggjfjuﬂg
that court’s garlier rulings. fd. at 47576,
In March 2002, the Court of Appeals
rejected all remaining challenges to the
standards, bolding under the traditional
standard of judicial review that EPA's
FMy 5 standards were reasonably
supported by the administrative record
and were not “arbitrary and capricious.”
Amegican Trocking Associations v,
EPA, 283 F. 2d 259, 36072 (D.C. Cir.
2002} [(“ATA 7).

In October 1897, EPA published its
Plans for the current perfodic review of
the PM criteria and NAAQS (52 FR
58201, October 23, 1987), including the
1997 Pz 5 standards and the 1987 PM;g
standards. The approach in this review
continues to addres: fine and thoracie
uerse parbicles separately, This
E&p@a:h has heen refuforced by new
informatiog that has advanced e
understanding of differences in humpan
exposure relationships and dosimetric
patterns characteristic of these two
subclagses of PM pollution, a3 well as
the apparent indapendence of heglth
effects that have been associated with
them in epideminlogis studies [EPA,
2004a, section 3.2.3). See also ATA I,
175 F. 3d at 1055-54, 1055-56 [EFA
ustified in establishing separate
standards for fine and thovacie coarse
particles),

As part of the process of preparing an
updated Alr Omality Criteria Document
for Particulate Matter (henceforth, the
' Criteria Document™), EFPA’s Matigmal
Center for Environmental Assessment
(NCEA] hosted & peer review workshop
in April 1999 on drafts of key Criteria
Document chapters, The first external

review dreft Criteria Document was
revigwed by CASAC and the public at

8 meeting held in December 1959, Baged
on CASAC and public comment, NCEA,
reviged the Criteriz Document and
released a second draft in March 20Mm
for review by CASAC and the public at
& meeting held in July 2001, A
preliminary draft of 4 staff paper,
EReview of the National Ambient Air
Quality Standards for Particulate Matter:
Assessment of Scientific and Technica)
Information (henceferth, the “Staff
Faper") prepared by EPA's Office of Air
Cruality Planning and Standards
(DAQPS] was released in June 2001 for
rublic comment and for consultation
with CASAC at the same puhblic
meeting. Taking futo account CASAC
and public comments, a third draft
Criteria Document was released in May
2002 for review at a mesting held in Tuly
2002,

Shortly after the release of the third
draft Criteria Document, the Health
Effects Institute (HEI) ? announced that
researchers at Johns Hopkins University
had dizcovered problems with
apylications of statistical software nsed
in & number of important
epidemiolopical studies that had been
discussed in that draft Criteria
Document. In responge to this
significant issue, EPA took steps in
consultetion with CASAC and the
Broader sclentific comppunity to
encourage researchers 1o reanalyze
affected studies and 1o submit themn
expeditiously for peer review by a
gpecial expert panel convened at EFA’s
request by HEL The results of this
reanalysis and peer-review process were
subsequently incorpomted into a fourth
draft Criteria Docuument, which was
released in June 2003 snd reviewed by
{CASAL and the publie at 2 meeting held
in Angust 2003,

The first draft Staff Paper, based on
the fourth draft Criteriz Domiment, was
released at the end of Angnst 2003, and
was revigwsd by CASAC and the public
at a meeting held in November 2003
Lhring that meeting, EPA also consulied
with CASAC on a new framework for
the final chapter (imegrative synthesis)
of the Criteria Document znd on
ongoing revisions to gther Criteria
Document chapters to address previous
CASAC comments. The EPA held
additional consultations with CASAC at
public meetings held in Febiery. Tuly,
and September 2004, leading to
puhlication of the final Criteria
Document in October 2004 (EPA,

#Thke HEI i & anpepedfit, independent reseerch
institute peintly and squally funded by EFA acd
multpla indwsteies that ctmdacts meseamch oo tha
health offocts of a pollution

26i04a). The second draft Staff Paper,
hased on the fingl Criteria Documant,
was released at the end of January 2005,
and wras reviewed by CASAC and the
public at 4 meeting held in Apri) 2005,
The CASAT s advice and
recommendations to the Administratar,
based on its revigw of the second draft
Staff Paper, were futther discussed
during = public telegonferance held n
May 2005 and are provided fn 4 June 6,
2005 latter to the Administeator
(Henderzon, 2005a). The final Staff
Paper takes inte account the advice and
recommendations of CASAC and public
comments received on the earlier drafts
of this document. The Administrator
subsequently received additional advice
and recommendations from the CASAC,
specifically on potential stendards for
thoracic coarse particles, in =
teleconference on August 11, 2005, and
in a letter to the Administrator dated
September 15, 2005 [(Henderson, 2005h).
The final Steff Paper was reigsned in
December 2005 to add CASAL's final
letter as am attachment [FPA, 2005],

The schedule for completion of this
review is gpoverned by a consent decres
rezolving a lawsnit filed in March 2003
by 4 proup of plaintiffs representing
national environmental organizations.
The lawsuit alleped that EPA had failed
1o perform its mandaory duty, under
section 109(d)(1), of completing the
current Teview within the period
provided by statute. American Lung
Associntipn v, Whitman [No.
1:03CY007 72, D.D.C. 2003). An initial
consent decree was entered by the court
in July 2003 after an opportunity for
public comment. The conzent decree, as
mndlified by the court, provides that
EPA, will sipn for publication notices of
preposed and fnal rulemaking
CONCErning its review of the PM NAAQS
no later than December 20, 2008 and
September 27, 2008, reapectively.

December 20, 2005, EPA issued its
preposed decision to tevize the NAAQS
for P [71 FR 2520, January 17, 200E)
(henceforth “proposal™), In the
proposal, EPA identified propesed
revisions to the standerds, based om the
air quality criteria for PM, and to related
data handling conventions and federal
referonce methods for mopitoring P,
The proposal solicited public comments
on alternative primary and secondary
standards and related matters.

The EPA held several public hearings
across the country to provide direct
opportunities for public comment on
the proposed revisinns to the PM
MNAACS. On Mazrch &, 2006, EFA held
three concurrent 12-hour publis
besring= in Philadelphia, PA: Chicags,
IL; and San Francisco, CA. At these
public hearings, EPA heard testimaony
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from 280 individuals representing particles are associated with health described abave, the provisional
themselves or specific intsrested effects; some of the "new™ assessment did not and could nat

Organizatioms.

ore than 120,000 comments were
received from members of the public
and various interested groups an the
Proposed revisions to the PM NAAQS
by the close of the public comement
period on April 17, 2006, CASAC
provided additional advice to EFA fa a
letter to the Administrator requesting
reconsideration of CASAC's
recommentdations for both the primary
and secondary PM; ¢ standards as well
#s standards for thoraric coarse particles
[Henderson, 2006]. Major issues raised
in the public comments are discussad
throughenet the preamble of this finel
action. A comprehensive summary of all
significant comments, along with EPA's
respanses thenceforth “Response to
Comments"), can be found in the docket
for this ralemaking (Docket No, ERA-~
HO-0AR-2001-0017}.

In the proposal, EPA recognized that
there were a pumber of new scigntific
studies on the health effeces of PM that
had been publizshed recontly and
therefore were not included in the
Criteria Document ® The EPA
committed to conduct 3 review and
assessment of any significant "new"
studies, inclnding studies submitted
during the public corement period. The
purpese of this review was to ensure
that the Admiristrator was fully aware
of the "new" scienca before ing a
final decizion on whether to rrvise the
current PM WA AQS. The FPA screened
and surveyed the racent literature,
including studies submitted during the
public comment period, and conducted
& provisional assessment (EPA, 20063)
that places the restilts of those studies
of prientially greatest policy relevance
in the context of the findiogs of the
Criteria Pncument.

The provisicnal assessment found
that the “new’’ studies expand the
seientific information and provide
important insights on the relationship
betwean Ph exposure and health effects
of PML The provisional assessment also
found that “pew” studies generaliy
strempthen the evidence that acute and
ehrapic exposure to fine particles and
arwte exposwre to thorecic coarse

AFn: eass of refarance, thaze sdles will he
raferzed to Bs ' ewt shudies or “oew' soomee,
wsing quotaticn marks arcund the woed new,
Hefamring to studies that wars published me
racently tn bave beer ircluded in ¥he 2004 Critera
Cocumeat a5 “new” shadias is intanded ta clasriy
diffarentiats swch studies S thace that bgwe boen
published since the last eview and eme ncluded in
tha 2004 Criteria Documen: [thaee chudias ara
sasnetimes referred m ax dw (without goodation
IDArks] OT MOTa Iecans etadias, to indicats that they
were not included in the 1506 Critexfa Docoment
and saus are oewly available in this review].

epidemiologic stirdies report effects in
wreas with lower concentrations of Pa 5
or FMe os than those in earlier reports;
“new™ trdoology and epidemniologic
studies link varions health effects with

g ranpe of fine particle sourges and
components; and “new™ toxicology
studies report effects of thoracic coarse
paniclesdhi\ut do not provide evidence to
sNpport sun%ms' ishing effects from
ESXPOSITE 10 WY anl;J:gmal particles,
Further, the provisional sssessment
found that the results reported in the
studies do not drametically diverge from
previcus findings, and. taken In context
with the findings of the Criteria
Document, the new information and
findings do not materially change aay of
the broad scientific eonclusions
reparding the health effects of Ph
exposure made in the Criteria
Document.

The EPA helieves it was impartant to
conduct a provisional assessmoent in this
case, 50 that the Administrator would be
aware of the science that deweloped too
recently for inclusion in the Criteria
Documesnt, However it is also important
to note that EPA’s review of that science
to date has been limited to screening,
surveying, and preparing a provisional
assessment of thege studies. Having
performed this limvited provisioaal
assessment, EPA must degids whether
te consider the newer smdtes in this
review and take such steps as may he
ngoessary to include them in the bagis
for the final decision, or to reserve such
action for the next review of the P
NAADS.

Asin prior NAAQS reviews, EPA =
hasing its decision n this review on
studies and related informaticn
inctuded in the Criteria Docrment and
Staff Paper, which have undergone
CASAC and pubiic review. The studies
asseszed in the Critetia Document, sod
the intepration of the scientific evidence
presemtad in that document, have
nndergone extensive critical review
EFPa, CASAC, and the public during the
development of the Criteria Domiment.
The rigor of that review makes these
studisz, and their inteprative
assessment, the most relizhle source of
seientific information vr which to base
decisions on the WAAQS, decisions that
all parties Tecopmize as of great import.
MAAQS decisions can hawve profound
impacts on public health and weifare,
angNMQS decizions should be based
o stagdies that have been rigorously
assessed in an inteprative manner aot
ooly by EPA bart also by the statutorily
meandated independent advisery
committee, a3 wall as the publis review
that accompenies this process. As

provide that kind of in-depth eritical
review.

This decision is consistent with EPA’s
Slmcﬁce In prior NAAQS reviews, Since

e 1970 amendments, the EFA has
tazken the wiew that NAAQS decisions
are to be based on scientific studies and
related information that have been
assessed as o part of the pertinent air
quality critetia. See e.p., 36 FR. 3185
(April 30, 1971} (EPA based original
NAADS for gix pollutants on scientific
studies discussed in air quality etiteria
documents and limited consideration of
comments to those concersing validity
of scientific hasis); 26 FR, 25678, 25679
25630 [September 11, 1873) [EFPA
revised aft quality criteria for sulfur
oxddes to provide basis for resvaluation
of secondary NAAQS). This
longstanding interpretation was
strengthened by new legislative

irements enacted in 1977, which

added secticn 109(d)(2) of the 4ct
concerning CASAC review of air quatity
griteria. EPA has consistently followed
thiz approach. 52 FR 24634, 24637 (July
1, 1887 [after raview by CASAC, EPA
issued a post-proposal addendum to the
PM Criteria Document, to address
certain new seisntific studies oot
inchrded in the 1882 Critexia
Document); 51 FR 25566, 25563 [May
22, 1956) [after review by CASAL, EPA
izzued a post-proposal supplement to
the 1582 Criteria Document to address
cartain new health studies not included
in the 1982 Criterfa Document or 1986
Addandum], The EPA recently
reaffirmed thig approach in it decision
not to revise the ozome MAADS in 1993,
a5 well as in ite final degizion on the FM
MNAAQS in the 1997 review. 58 FR
13008, 13013—13014 [March 9, 1003}
[pzone teview); 52 TR 38652, SREE2
(Tuly 18, 1897} (The EPA conducted a
provisional assessment bt based the
fina]l PM decision on studies and related
information included in the air quality
criteria that had been reviewed by
CASALL

As discuzsed in EPA's 1098 decision
ot tp wevise the NAAGS for ozone, new
studies may sometimes be of such
sipnificance that it is appropriate to
delay a decision oo revisicn of MAAQS
and fo supplerment the pertinent air
guality criterfa so the new studies can
be taken inte account (55 FR at 13013—
12014, March 9, 1993). In the present
case, the provisional asgessment of
recent studies coneclndes that, taken in
context, the new information and
findings do not materially change any of
the broad scientific conelusions
reparding the health effects of Phi
axposure made in the Criteda
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Document. For this reason, recpening
the air quality criteria review would not
be waxranted even if there were tfime to
do so under the court order poverning
the schedule for this rulemaking.
Accordingly, EPA is basing the final
decisions in this revigw on the stadies
and related information ingludsed in the
FM air quality criteria that have
undergone CASAC and public review,
The EPA will conzider the newly
Eeuhlished studies for purposes of
cision making in the next periodic
review of the PM NAAQS, which will
rovide the opportunity to fully assess
m through a maore rigormus review
prrﬁess involving EPA, CASAC, and the
ublie.
F In order to facilitate a comprehansive
and tmely review of the newly
available science, the Administrator has
directed EPA staff to begin the nexy
review of the PM NAAQS immediately.5

D. Related Control Programs To
Implement PM Standards

States are primarily responsihle for
ensuring attainment end maintenance of
ambient air quality standards once FPA
has established them. Under section 110
of the CAA (42 TLS.C, 7410} and related
provisions, States are to submit, for EPA
approval, State implementation plang
[5IPs) that provide for the attainment
and maintenanee of such standards
through control programs directed to
sources of the pollutants involved. The
States, in cenjunction with EPA, also
administer the prevention of significant
deterioration (PSD) program nnder
sectiong 180169 of the CAA (42 U.S.C.
F470-7a79) for these pollutants. [y
addition, the Act provides for
natinmwide reductions in emissions of
these and ather air pollutants threngh
related programs, such as the Federa]
Mobile Sour¢e Control Propram under
Title It of the CAA (42 U.8.C. 7321~
7574), which invadves controls for
automobile, truck, bus, motercycle,
monwead and off-highway engines and
aircraft emissions; the new souree
perfotinance standards under section
113 (42 17.5.C. 7411); and the national
emission standards for hazardous air
pollutants under section 112 (42 11.5.C,
T412).

As degeribed in a recent BFA report,
The Particle Pollution Beport: Current
Understanding of Afr Quality and
Emissiong through 2003 (EPA, 2004b],
State and Federal proprams have made

3 The EPA has repantly condurted a review of B
process by wilch the Agerey parfarny poriedic
MAAGS reviews t ideetify wiys in which the
peoe= eould ba strenpthaned end atrearslined
(EP'A, 200ER). The EPA inrends tg inoorporats
reracisendations from the NAAQS process raview
imto the next FM KAAQS raviaw.

substantial progress in redursing ambient
cancentrationg of PMys and PMa 5. For
example, PMy, congentations have
detreased 31 percent natienelly since
1988. Fegionally, PMin concentrations
decreased most in areas with
historically higher concentratinns—the
MNorthwest (38 percent decline], the
Scuthwest (33 percent decline), and
sonrthern California (35 percent decline).
Direct emizsions of PM), have decreased
approximately 25 percent nationally
since 1938, -

Programs aimed at reducing direct
emissions of particles have played an
important role in reducing P,
concentrations, particularly in western
areas. Some exarples of Mo controls
inchide paving unpaved roads and
using best managernent practices for
agricultural sources of resuzpended sail.
Of the 87 areas that were designated
nonattainment for P in the early
194903, 64 now meet thoze stendards. In
cities that have not attained the PM;q
standards, the numkber of days above the
standards is down significantly.

Nationally, Phvi: - concentrations hewe
declingd by 10 percent from 1994 to
2003. Ganerally, Pz - concentrations
have algo declined the most in regiong
with the highest concentraticms—the
Southeast (20 percent decline), southern
Californts [16 percent degline], and the
Indurtrial Midwest (8 percent decline].
With the exception of the Nertheast, the
Temaining repions posted modest
declines in PM; » concentrations from
1824 to 2003. Direct emissions of Phs«
have decreazed by 5 percent nationally
awrer the past § vears.

National programs that affect regiona)
emizsions have 2lsn coattitnzted to
loswer sulfate concentrations and,
consequently, to lower PM; ¢
concentrations, particnlarly in the
Industrial Midwest and Southeast.
Nztional azone-reduction programs
designed to reduce emissions of volatils
organic cnmszunds [WVOs) and
nitrogen oxddes (NOx) have also helped
reduce carbon and nitvates, both of
which are components of Pha -,
Additicnally, E®A’s Acid Rein Program
ha= substantially reduced sulfur dioxide
{50z} emissions from pewer plants since
1995 in the eastern United States,
contdbuting to lower PIL
congentrativns, Nationally, 50,
emissions have declined 9 percent, My
emigsiong beve declined 9 percent, and
YO ernissions have declined by 12
percent from 1999 to 2003. In eastern
States affected by the Acid Rain
Program, sulfates decreased 7 percent
over the same period.

Creer the nestt 10 ta 20 years, national
and regional regulations will make
major reductions in ambient P, 5

levels, The Clean Ajr Interstate Rule
[CAIR] and the Ny 5TF Call will
further reduce 505 and Ny emnissions
from electric generating units and
industrial boilers acrass the eastern half
of the 17.5.; regulations to implement the
1997 ambient air quality standards for
PMz . will require direct PMz 5 and
PM: s precursor controls in
nonatainment areas; and new national
mabile source ions affecting
heasy-duty disse] engines, highway
vehicles, and ather mobile sources will
reduce emissiong of NOy, direct PM; 5,
3, and ¥OCs. The EPA estimates that
these regulations for stationary and
mobile sources will et 505 emizsions
by 6 million tons annually in 2015 from
2001 levals, Emissions of N0k wil] be
cut by 8 million tons annually in 2015
from 2007 levels. Emissions of VOCs
will drop by 2 million tons, and direct
PM; ; emizsions will be cut by 200,000
tons in 2015, sompared ta 2001 levels.

In 20035, 39 nonattainment areas weore
designated g Mot attaining the P s
standards estahlished in 1957, 51Fs for
these areas ars due in April 2008.
Nunattainment areas are required to
attain the standards 2z = diticusly as
practicable” based on implementation
of federal measures already in place and
the adoption of other reasomabls control
strategies for sources located in the
nonattainment ares and state. The
presumptive tmaframe for attainment ig
within five years of desipnation,
dlthough EPA may epprove extended
attainment dates of sn additionsl one to
five years for areas with more serious
problems.

IMudeling done by EPA indicates that
by 2010, 18 of the 3% ourrently
designated nonattainment areas axe
Enjemsd t> come into attainment with

ose standardz just based on Tegulatary
programs already in place, including
CAIR, the Clean THesal Rules, and other
Federal messures. Between 2010 and
2015, further reductions in PM
concentrations in the eastern ULS. axe
projected due to exdsting federal
programs alone, on the order of 0.5 to
1.5 pz/me. All areas in the eastern U.5.
will have lower Py 5 concentrations in

. 2015 relative to present-day conditions,

In most cazes, the predicted
improvement in FMs 5 ranges feam 10
percent to 20 percent,

E. Summary of Fropased Hevisions to
the PM NAAQS

Fuor reasons discussed in the proposal,
the Administrator proposed to revise the
current primary and sacondary Fida s
and Py standards, 'With regard to the
primery Phis « standards, the
Adrninistrater proposed to revise the
lewel of the 24-hour PM: < standard to 35
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Hgim®, and to revise {he form of the
anmrual Pig s standard by changing the
constraints on the optional nse of spatial
averaging to include the criterion that
the minimom correlation coefficient
between monitor paits to be averaged be
0.9 or greater, determined on a seasanat
basis, and the criterion that differences
between mnanitor values not exceed 10
percent. Related mrrisions for PMg 5 data
handling conventions and for the
reference method for monitoring ¥ as
PM;z s were also proposed.

With regard to the primery b
standards, the Admi:ﬂpistrator propazed
to revizse the murrent standards to

rovide more targeted protection from

oracic coarse particles that are of

concern to public health. In part, the
Administrator proposed to estahlish a
new indicator for thoracic coarse
particles in terms of PMip oz, the
definition of which included '
gualifications that identified both the
milx of such particles that were
provisionally determined to be of
concern tao public health, and were thus
included in the indicator, and thase for
which currently available information
was provisionally determined to be
insufficient as a basis from which to
infer a public health concern, and were
thus excluded. More specifically, the
proposed P& g - - indicator was
qualified 50 az 1o inelude any amhient
mix of FM g 2 - that is dominated by
resuspended dust from high-density
traffic on paved roads and PM generated
by industrial sourees and constction
sources, and to exelude any amhbient
mizr of P52 < that iz dominsted by
rural windblemwm dust and sails and P
generated by agricuttural and mining
sources. The Administrater also
proposed that agricultural sources,
mining sounces, and other similar
sources of crostal material shall oot be
subject to control in wmeeting the
proposed standard. The Administrator
prapased to replace the current primery
24-hour PM,p stendard with a 28-hour
stamdard defined in terms of this new
PMig. s indicator. The proposed new
standard wonld be met at an ambient sir
guality monitaring site when the S-egx
average of the annual 08th percentils
24-heuy aversge Ph g - ; concentration
is less than or equal to 70 pgfms, which
wonld genemlly maintain the degree of
public health protecticn afforded by the
carrent Pidp standards from short-termn
exposure to thoracic coarse patticles of
concezn, Fegquirements for monitaring
sites that would be apprapriate for
determining compliance with this
proposed Phias s standard were
included as part of proposed revisions
ta EPA's ambient air monitoring

regulations (see 71 FE 2710, 273627428
and 71 FR 2706-2707 [proposing to
incorporate thess requirements as part
of the standard)). These proposed
requirements incinded a five-past test
for determining whether a potential
rronitoring site is suitahle for
cemparison to the standard, all fiwg
parts of which had to be met In
summary, the suitability test included
the foliowing peneral provistons: a
monitoring site mng be within an
urbanized area that hag a populaton of
at least 100,000 persgns; the site must
be within 2 black proup with &
population density preater than 500
peuple per square mile; the site muzt he
4 “populstion-oriented™ site; the site
gy not be adjacent to a large emissions
source ot otherwise within the micro-
scale environment affected by a large
source; and, if the frst four provisiogs
are et a site-specific assessment must
show that the ambient mix of P ¢
sampled at the site would be dominated
by resuspended dust from high-density
traffic on paved roads end PM penerated
by industrial sources and construction
sources, and would not be dominated by
rural windhlows dust and =oils and P
generated by agricultuial and mining
sources. Related new Phyp 5 data
handling conventions and a ngw
reference method for monitoring P as
Phiyp2 s were also proposed. The
Administrator also proposed to revoke
and oot replace the annnal P,
Stﬂﬁrdﬁfdaga;d' the secondary PM,

ith r h1n] BECOL 5
and PT'-'[]_{:. mdﬂdﬁ, the Administrator

osed to revise tha current standards

¥ making thern identical in all tespects

to the proposed primary Ehy s and
Pldipz « standards t0 address Phi-related
welfars effects including visihility
impairment, effscts on vepetation and
ecosystemns, materials damage and
soiling, and effects on ¢lizate change.

F. Crpanizaticn and Approaeh to Finad
FM NAAQS Decisions

This action presents the
Administrator's final decisions on the
review of the cuwrent pri and
secomdary Pl and PM,q standards.
Primary standards for fina partieles and
for thoracic coarse particles are
addressed helow in sectons O and I,
tespectively, Consistent with the
decisions made by BPA in the last
review gnd with the conclusions in the
Critecis Docnment and Staff Paper, fine
and thoracic coarse particles continmg to
ba comsidered as separate subclasses of
PM pollution. Secondary stendards for
fine and thoracie ¢oarze particles are
addressed below in section IV. Related
data handling conwentions and feda]
reference methods for monitoring P

ara addressed below in sections ¥ and
VT, recpoctively.

Today's ﬁnﬂiY decizions separately
addressing fine and thoracic coarse
particles are baged on a thorough review
in the Criteria Document of scientific
information on kgown and potential
humen health and welfare effects
aszociated with exposure to thease
gubclasses of PM at levels typically
found in the ambient air. These final
decisiens also take into account: (1)
Staff assessments in the Staff Faper of
the most policy-relevant information in
the Criteria Docament as well as a
quantitative risk assessment based om
that informatinn; (2} CASAC adwice and
recormmendationg, 5 reflected in its
letters to the Administrator, its
discussions of drafts of the Criteria
Document and Staff Paper at public
meetings, and separate written
comments prepared by individial
members of the CASAC PM Beview
Panel ? [hencefarth, "CASAC Panel™):
(3] public comments received during the
development of these docwments, either
in comnection with CASAC mestings or
separately; and (4) extensive public
comroends received on the proposed
ralemaking,

II. Rabonale for Final Becisions on
Primayy PMo - Standards

A, Introduction
1. Overview

‘This section presents the
Adminigtrator’s final decisions
regarding the need to revise the curment
primary PMz s NAAQS, and, more
specifically, regarding revisions to the
lavel of the 24-bour stapdard and to the
form of the annnal standard. As
discussed more fully below, the
maticnale for the final degision oo
appropriate revisions to the primary
P 5 IMAADS includes consideration
of: (1) Evidence ¢f health effects related
ta short- and lopg-term exposures to fne
particles; (2] insights gained fom a
quantitative risk agsessment; and (3)
specific conchistons regarding the need
for revistons to the cnrrsnt standards
gnd the elements of PMy 5 standards
(i.e., indicator, averaging time, form,
and tevel] that, taken together, are
requésite to pratect public health with
an adeguate marpin of safety.

In délveluping g;|1‘.1:|-1.1115 rationale, FPA hag
draswn upon an inteprative synthesis of
the entire hedy of evidence on
azeociations between exposure to

*The CASAL PM Beviw Prnel 19 comprissd of
the garen members of the chartered CAZAS,
suppleen gated by fifteem, subiject-matter sxperts
appaintad by tha Admrinietrator to peavide
sddifional eciaabific expartze relovont o tis
midw of the P WAADS,
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ambient fine particles and a broad range
of health endpoints (EF A, 2004a,
Chapter 91, focusing on thess health
endpeints for which the Critexis
TDocurpent concluded that the
associations are likely to be cansal. Thig
body of evidence includes hundreds of
studies conducted in many countries
around the world, using various
Indicators of fing patticles, n its
assessment of the evidence judged to be
most relevant to decisions on elements
of the primary Phis « standards, EPA hag
placed groater weight on 1.8, and
Canadian studies using PMa -
measurements, since studies conducted
in other eonmries may well reflect
different demographic and air poliation
characteristics.

Az with virtually any policy-relevant
scientific research, thezs is wncertainty
in the cheracterization of health effects
attribtutable to exposure 1o ambigat fine
particles, most penerally with repard to
whether observed assoriations are likely
cansal in nature and, if so, whether
thers are exposure levels below which
such asseciations are no longer likely.
As discussad below, an unprecedented
amount of new research has been
conducted since the last review, with
important new informaticon corning from
epidemiolopic, toxicologic, controlled
human exposure, and dosimetric
studies. Moreover, the newly availahle
research studies evaluated in the
Criteria Docurnent have undergone
intensive scrutiny throwgh multiple
layers of peer review, with ecdended
opporhmities for review and comment
by CASAC and the public. While
important uncertainties remain, the
Teview of the health effects information,
has beem extensive and deliberate. In the
judgment of tha Administratar, this
intensive evaluation of the scientific
evidence provides an adeguate basis for
regulatory decision making gt this time.
This review also provides important
input to BPA’s reseanch plen for
improving cur foture understanding of
the relationships between exposures to
ambient fine particles and health effgqts.

The health effects information and
quantitative rigk sssessment were
summarized in sections LA and ILE of
the propaosal (71 FE 2626-2641) and are
only briefly outlined below i sections
A2 and II.A.3. Subsequent sections of
thiz preambls provide 2 more complets
discussicn of the Admivistrator's
rationale, in light of key igzues raised in
public comments, for concluding that it
is appropriate to revise the corrent
yirirnary Phs « standards (zection ILE),
as well a5 a more complete discussion
of the Admintstrator’s rativnale for
retaining or vevizing the specific
elements of the primary PMa .

standards, namely the indicator (section
I.C); averaging time (section 11.03); form
[section TLE}; and level (zection ILF). A
summary of the finsl decisions on
revisioms to the primary PMas stendards
is presented in gection ILG.

2. Ohverview of Heath Effects Evidence

This section briefly cutlines the
informatinn presented in Section ILA of
the proposal on the health effects
associated with exposure 1o fiae
particles. As was tTug in the last review,
evidence from epidemiologic studiss
plays a key role in the Criteria
Document's evalnation of the scientific
evidence. Some highlights of the new
epidemiologic evidence available since
the last review mchide:

1) New mlti-city stadies that nse
uniferm methedologies to investigate
the effects of various indicators of Pid
cm health with data from multiple
locations with varying climate and air
pollution mixes, contributing to
increased understanding of the role of
various potential confounders,
including pasecus co-pollutants, on
ohserved assoctations with fine
particles. These studies provide more
precize ertimates of the magnitnde of en
effect of excposire to PM, including fine
particles, than most smaller-gcals
individual city studies.

[Z2) More studies of various health
endpoints evaluating associations
between effects and exposores 1o fine
particles and thoracic coarse particles
{discussed below in section 1, as well
as ultrafine particles or specific
components (g.g., sulfates, nitrates,
metals, organic compeninds, and
elemental carbon] of fine particles.

(3) Numerous smadies o
cardiovascular endpoints, with
particuler emphazis on assessmoent of
cardiovasoular risk factors or
physiological changes.

(4] Studies relating population
exposure to fine particles and other
pollutants measured at centrally lacatad
manitors to estimates of exposure to
amhient pollutants at the individual
level. Such studies have led to a hetter
understanding of the relationzhip
between ambient fine particle levels and
personal exposures to fine particles of
gmbient origin.

[5] Mew statistical approaches to
addrezsing ismres related to potential
confounding by gaseous co-pollutants,
possible thresholds for effects, and
Imneasurarnent eyeor and exposure
misclassification.?

7" Cemfnimding™ ooours when a health efact that
in causad by ome rick Beetor s atbrilnted ta ansth e
varishle thae i eerrelated with the cazsal sk
fario1; epidemiologic ana' vees attempt bo adust or

(8] Efforts ta evaluate the effects of
fing particles from different sourges
(e.g., maotor vebicles, coal combustion,
vepetative hurning, erustal #), using
factor enalysis or soures apportionment
tnethods with fine particle speciation
data,

(7] Wew “intervention studies”
providing evidence for improvements tn
respiratory o cardicvascular health
with reductions in ambient
concentrations of partieles and gaseous
co-pollutants.

addition, the body of evidence cn
PM-related effects has greatly expanded
sinees the last review with findiogs from
gtudies of potential mechanisms or
pathuways by which particles may result
in the e¥fsacts identified in the
epidemiclogic stzdies. These studies
include important new dasimetry,
tmdcolomic and controlled human

sure studies, as highliphted helow.
EXF;EI Animal gnd controlled human
exposure stadies vsing concentrated
ambient pattigles [CAPs], new
indicators of responss (e.g., C-reactve
protein and cytokine levels, heart rate
variahility], and animal models
simulating sensitive hurman
subpopalations. The Tesmits of these
studies are relevant to evaluation of
plansibility of the epidemiologic
evidence and provide insights into
potential mochanizms for PM-related
effects.

(9] Dosimetry studies using new
madeling methods that provide
increased understanding of the
dosimetry of different particle size
classes and in members of potentially
sensitive subpopulations, such ag
penple with iglmﬂi{: respitatory dizease.

Section I.A of the proposal provides
g detailed summnary of key information
contained in the Criteria Document
(EP A, 20043, Chapters B-48), and in the
Staff Paper (EFA, 2005, Chapter 2], on
the Jmewn and potential effects
associated with gxposure to fine
particles including information an
specific constituents and information on
the effects of fine particles in
combination with other pollutants that
are routinely present in the ambiont air

cantr] fr potential confoundaers (EF A, 2004a,
soction 8,1.5.2; EPA, 2005, sextion, 346,41 A
“thrazhald™ is a eorerotzation balaw which [t is
cxpacted, thit effacts are cot chearved (A, 20040,
saction ¥.:.7) EPA, 2005, section T.6.B). "Gasooas
co-pollutants” ger erally cefor to other commanly-
oecuting air pollutants. specifically O, CO, 50-
snd MOy, “Measurament artor mlaes ta undorhinhr
in the alr quaty measurements, while “mxpasura
rclisclassifiearion” includes uncertainty i tha uss of
ambignt pallutent measurementd in characterizing
populotion cxposures to FM [EPA. 20044, ssction
B.£5; EFA, 2005, section 5.6.2]

B Crpstal” s wsed bere to describe particles of
genlogic orign, which can be fourd 0 hotk fire-
arul coarze-fractinn PhL
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(71 FR 2626-2637]. The information

l:u%hlig]:ted there simunarizes:
1] Muitiple biolagic mechaniyms that
roay be responsible for marbidityf
mortality effects assoctated with
exposure to ambient fine particles,
ingluding potential mechanizms ar
pathways related to direct effects on the
Tespiratory systern, systemic effects that
are secondary to Bff&c’tf‘» iithe
respiratory system inclidin
cargfi?\rascular effects, ar diig‘ect
cardiovascular effects.

(2] The nature of the effects that have
heen reported to be assorciated with fine
particle exposures including prematire

mortality, apgravation of respiratory and
cardiow ar disease (as indicated by
increased hospital admissions and

emergency department visits), changes
in lnng fumction and increased
respiratory symptoms, as well as new
evidence fox more subtle Indicators of
cardigvascular health.

(3} An integrated evalnation of the
health effects evidence, with emphasis
on key issues raised in interpreting
epideminlogical stedies, along with
supporting evidence from experimental
(e.g.. dosimetric and tosdcologic)
sidies,

(] Sensitive or wninerabls
subpopalations that appear to be at
greater visk to such effects, incInding
individuals with pre-existing heart and
lung diseases, oldper adults, and
children.

5] Conclusions, bazed on the
magnitude of these subpopulations and
risks identified in health studies, that
gxposure to ambient fing parcticles can
have substantial public health impacts.

3. Dverview of Quantitative Risk
Assessment

In addition to 2 eopaprehensive
evaluation of the health effects evidence
available in this xeview, EPA conducted
a quantitative health rizk assessment for
selected health effects to provide
additionsl information and insights that
¢an help ioform decision malking on the
NAAQS, while Tecognizing the
limitations of mzch an assessment.® Az
discussed in section ILE of the propnosal,
the approach used to develop
gquaniiiative ok estimates associated
with exposures to Pz« was built npon
the mote limited risk assessment
conducted during the last review [61 FR
BAEEDY. The expanded and npdated
apsgzament conducted in this review
incloded estimates of risks of mortelify
(total non-zeeidents], cardiowascular,

9The EPA coztinues b eupport the devel opmeant
and application of riai adaesarment methods with
the poal of improving the cheracterization of rieks
and the communicaton of shesrtainties v zuck
sk eglimgbes.

and iratory), marhidity (hospital
adruir::Pian fo?cardinvasctglar ﬂJEd
respiratory canses), and respiatory
symptoms [not requiring
baspitalization) associated with recent
short-term [daily) ambient PM; 5 levels
amd risks of total, cardiopulmaonary, and
lung cancer mortality associated with
long-term exposure to Pz in a number
of example urhan areas.1¢

The EFA recognizad that there were
many sources of uncertainty and
variability inherent in the Daputs to this
assessment and that there was a high
degree of uncertainty in the resnlting
P s dek estimates. Such uncertainties
gengrally relate to a lack of clear
understanding of a number of important
factors, including, for example, the
shape of eoncentration-response
fonctions, particularly when, as here,
effect thresholds can neither he
discemned nor determined not to exist;
issues related to selection of appropriate
statistical models for the analysis of the
epidemiologic data; the yole of
potentally confrimding and rmodifying
factors in the concentration-response
relationships; issues related to
simulating how Pz 5 air quality
distributions will likely change in any
given srea npon attaining a partigular
standard, since stratepies tn redure
emisgions are not yet defined; and
whether thers would be differential
rednctiong in the many components
within FM, s and, if 50, whether this
wonld result in differential reductions
in rigk. Whilz some of those
uncertainties were addressed
guantitatively in the form of estimated
confidence ranges around central risk
estimates, other uncertainties and the
variability in key toputs were nof
reflected in these confidence ranges, but
rather were addvessed threugh saparate
sensitivity analyses cr characterized
qualitatively.

The concentratien-response
relatiemships nzed in the assessment
were based on findings from human
epidemiclogical studiss that relied on
fiwed-site, papulation-oriented, ambient
monitors as a sarrogats for actual
armbient PM; 5 exposures. The sk
agsessment included a series ofbage
case estimates that, for example,
included varions cutpaints intended ag
surrogates for alternative assumed
popudation threshalds. To its review of

0 Tha rizk asza9ament was discoszad in the Siaff
Paper [EFA, EDOS, chapter 4] and presanted mom
fully in g techeleal swppart dagusent, Parfoalota
Mattar Elanlth Rick Assegsmect for Solected, Uzban
Atvas {Aht Assaciates, 2006). The assessmont scape
and mathodalagy wore developed with
conziderable input fem the CASAC Panel ard the
publis, with CARAL concluding that the grnemal
agsrmaeat mothadeiogy and framewers were
appropratE (Hopke, 2002),

the Staff Paper and rick assessment, the
CASAC Pane} commented that far the
purpose of estirating public health
impacts, it "favored the primary nse of
an assurmed threshold of 10 pgfm? ™ and
that “a major research need is for more
work to determing the existence and
level of any thresholds that may exist or
the shape of nonlinesr concentration-
Tesponse CUTves at low levels of
exposure that may exdst™ (Henderson,
2005a). Other uncertainties were
addressed in various sensitivity
analyses (g, the nse of single-werans
multi-pollutant madels, nse of single-
versus molti-city models, 1se of 2
distributed lag model] and had a more
moderate and often variable impast o
the risk estimates in some or all of the
cities,

Key chservations and insights from
the PM; 5 risk assessment, tagather with
important caveats and kmitations, were
discussed in section ILE of the proposal.
In peneral, estimated risk reductions
associated with going from just mesting
the current swite of Ph: - standards 1o
just meeting slternative suites of annnal
and Za-houx standeards for all the
various assumed cirtpoints ghow
patterns of increasing estimated xisk
Teductions as either the anwal or 24-
haur standard, or both, were reduced
over the range considered in this
asseszment, and the estimated
percentage reductions in dsk were
sirongly influenced by the assumed
cutpoint level (see EPA, 2005, Figures
51,52, 5A—1, and 54-3). In
comparing the rigk estimates for the
cnly twe specific locations that were
included in both the prior and current
azsezsments, the magnitnde of the
estimates associated with fust meeting
the current annual standard, s terms of
percentape of total incideace, were very
gimilar for mortality associated with
lonp-term exposures. Current risk
estimates for just meeting the ourrent
suite of Py ¢ standards were similar in
one of the locations (Philadeiphis) and
somewhat lower i the other location
[Los Angeles] for mortality assocdated
with shert-term exposirres.

B. Need far Revision of the Current
Primary P : Standerds

1, Introducton

The initial 350 to be addressed in
the current revigw of the primary Pz -
standards is whethet, it view of the
advances in scientific keowledge
reflected in the Criteria Document and
Staff Paper, the existing standavds
sheuld be revized. As disoussed in
section 1.4 of the proposal {71 FR
2625-2687), the Staff Paper coneclnded,
based on the information and
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conclusions presented in the Criteria
Trocumment, that while impertant
uncertainties and research questiong
Temain, much progress has been made
since the last review in reducing some
key uncertainties related to our
understanding of the scientfie
evidence, The newly available
information generally reinforces and
provides increased confidence in the
likely causal nature of the associations
between short- and laxg-term exposime
to PMz s and mertality and morbidity
effects observed in the last retiew, and
provides additional information to
ipform judpments as to the sxtent o
which such associations likely romain at
lower exposure levels within the range
of ambient ajr guality.

The examination of short- and leng-
term expesures to specific compaomants,
Properhies, and sources of fine particles
gnd mrbrres of fine particles with
paseous co-pollotaots that are Hoked
with health effects, and the biological
mechanisms nnderlying the vbeerved
linkages, remain important resgarch
needz. Cther important research needs
ingluds better characterizing the shape
of concentraticn-response funcrigns,
including identification of potential
threshald levels, and methodalogical
izssues such as those associated with
selacting appropriate statistical mnodels
in Hime-series stdies 1o address time-
varying factors (such as weather] and
other factors (such as other pullution
veriables), and better chatacterizing
population exposures.

Nenetheless, important progress has
been made in advancing cur
understanding of potential mechanisms
by which ambignt PMa 5, alune and in
combination with other pollutants, is
causally linked with iovasclar,
respiratery, and lung cancer
assnciations observed in epidemiologie
studies. Thae 1o reanalyses and
extensions of key long-term exposure
studies, there is now greater ponfidence
in the causal nature of asgociations with
long-term exposures to fine particles
fthan in the last revigw, There iz alsn an
increased understanding of the
populations that are the mast
suseeptible to PMz srelated effects. In
addition, health effect associations
reported in epideminlopic studies have
been found to be generally robust to
confounding by co-pollutants,
especially for the maore nemernus shert-
term giposure studies. Further, while
groups of cornmenters had differing
views on the extent to which, if at all,
newly available evidencs increases
confidence in associations hetween
PM:z 5 and mortality and morbddity
effects, and op the sxtent of progress
that has been made in reducing

uncertainties since the last review,
virtually no commenters argned for any
relaxation of the current PMa 5
standards. Based on these
congiderations, EPA finds that overal]
the availahle evidence has increased the
scientific basis supporting the health
impacts of exposure 10 Pha «, and not
lessened it, providing cleax support for
fine particle standards that are ot least
as protective as the current Py ¢
standards.

Having resched this initial
congluston, EPA addresses the question
whether the awailable evidence supports
consideration of standards that are more
protective than the current Phs s
standards. In considering thiz question,
EPA first notes that the ¢osrent
standards were set as 4 suite thet

ther would most effectively and
sfficiently protect the public against
health effects related to both shert- and
long-tersa exposures to fine particles (62
FR at 38689). In s0 doing, the Agency
set the annual standard to be the
"generally controlling” stendard for
lowering both short- and long-term
Pz s concentrations. In confunction
with such an annnat standard, the
current Z4-hour standard was set to
provide coly supplementa) protection
against days with high peak PMa+
concentrations, localized “hotspots,” or
risks arising from seascmal emissions
that might not be well controlled by a
national annnal standard. Az discussed
below in section ILF, in congid,
what evidence to use as the hagis for the
1987 gnnwal stendard, EFA placed
greater emphasis on the short-term
exposute studies, which were judged 1o
be the strongest evidence at that time.
The long-term exposure studies
available at thet time provided ouly
supporting evidence far the anwug]
standard, which was set primarily hased
an short-term exposure studies,

In sddressing the question whether
the evidence now available in thi=
review supports considesstion of
standards that ate mare protective than
the cuarent PM; s standards, the Staff
Paper conzidered whether (1)
statistically significant health effects
assnciations with short-term exposures
tn fine particles oecur in areas that
wonld likely meet the current Phi; 5
standards, ¢ (2) azseciations with long-
term exposures to fine particles extend
down to lower air quality levels than
had previously heen chgerved. ts

W In ad dressing this question, the Criteria
Docpament hed recognized that altheagh e rs
lixely biclegic threahold levels in individwals Far
specific health respemses, the availakle
spidemiclogic avidenos ceithar supports aoe pefutbes
tha edstenca of thresholds ab the population levol
Eor the offiets of Pz » on mortacity acrass tha range

In considering the availeble
gpidemiologic evidence in this review
to address the question of whether more
protective standards should be
considered, the Staff Paper took a
broader approach than was wsed in the
last vewiew. This approach reflects tha
more ¢xtensive and stonger body of
evidence new available on health effects
related to both short- and long-term
exposure 1o PMz 5, and places relatively
preater emphasis on evidence from long-
term exposure stndies than was done in
the last review. As discussed below in
section ILF, this broader approach was
used at the time of proposal to consider
the mich expanded body of evidence
from short-term exposure studies as the
principal basis for setting the 24-hour
standard 1o protect egainst health ¢ffects
associated with short-term exposures to
FMa 5, and to consider the stronger and
more robust hody of evidence from long-
term exposure Pha 5 stadies as the
principal basis for sering the aomual
standard to protect against health effects
associated with lonp-term gxposures to
PM: s,

In first considering whether aress in
which short-term exposure studies have
been conducted wonld likely meet the
current Fi: 4 standards, the foous is
principally on comparing the long-term
average PM: s concentration in a study
aren with the level of the corrent
“penerally controlling” annual PMs s
standard. In considering the aveilshle
epideminlogic evidence related to short-
term exposures, the Staff Paper focused
vn specific epidemiologic studies that
show statisticaliy significant
associztions betwesen PMs < and health
effects for which the Criteria Document
judped associations with FMa s to be
likely cansal {EPA, 2005, section
5.3.1.1). Many mnre T7.5, and Canadian
studies are now available that provide
evidemce of assaciations hetween short-
term gxposure to Pz 5 and serions
health effects in areas with air quality at
and above the level of the current
anmual Py s stamdard (15 ggfm?).
MMoreover, a few newly available short-
term esposure mortality studies provide
evidence of statistically significant
associations with PMp s ih argas with air
guality levels below the levels of the
cuerent Py s standards. In considedng
these stadies, the Staff Paper focuzed on
thaose that include adequate pravimetric
Phiy s mass measuvements, and noted
where the associatiens sre generally
robust to alternative model specification
and to the inclusion of potentially
confounding co-pollutants. Thiee

of toeentratios in the studies, for either long-term
o1 short-tern Fha s sxcpoauras [EPA, 20044, section
#2.2.5].
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studies, conducted in, Phoenix (Mar ot
zl., 2003}, Santa Claxa County, CA
[Fairley, 2004) and eight Canadian cities
(Burnett and Goldberg, 2003), report
statistically significant asspciations
between short-term Phdz 5 exposure and
total or cardigvasoular mortality in arsas
in which long-term average PMz 5
concentrations ranged between 1% and
14 ppfm? and 93th percentile 24-hour
concentrations ranped between 52 angd
59 j.lgfm:*.“

In also congidering the new
epideminlogic evidence availahle from
U.5. and Capadian studies of long-term,
exposure 1o fine particles, the Criteris
Document noted that new studies have
built upon studies available iy the last
yeview and concluded that these studies
have confirmed and strengthened the
evidence of associatjons for both
moartzlity and respiratory morbidity
(EPA, 2004a, section 9.3,3], For
martality, the Criteria Document placed
greatest weight an the reanalyses and
extensions of the Six Cities and ACS
studies, finding that these smdigs
pravide stramg evidence for associations
with fine particles [EPA, 2004a, p. 9—
34}, netwithstanding the lack of
consistent results in other long-temm
exposute studies. Far morhidity, the
{riteria Document found that new
studies of a cobort of children in
Suuthern California have built upon
sarlier imited evidence to provide fairly
stong evidence that Inng-term exposure
to fine particles is agzociated with
development of chronic respiratory
disease and reduced hing fonction
grawth (EPA, 2004a, pp. 933 to 3-34],
I sddition to strengthening the
avidence of association, the new
extendsd ACS mortality study [Pope st
al, 2002) observed statistically
significant associations with
cardigrespiratory mortality (lcluding
lung cancer mortality) across & range of
long-term mean PM: 5 concentrations
that was lower than was reported in the
original ACS study availshle in the last
Teview.

16 Ag noted it the Staff Papar, thage shudies were
reacalyzed to gddraas quastona abaont the
application of the statiske! seftware usad in the
cripinal analyies, and the study resulis from
Fhoeoix ;md Sante Cla=a County werg littde chenged
ir altermative mpdeis [War et ol 2003; Fairlsy,
2003;, although Burnett and Geldbery {2007)
saportad taat thefr resvelts were sensitive 1o weing
differant taznpern] smoothicg methads, Tweo af
these studies alsa raportad sipeificant asspriations
with gaeeovs pollvtanty [Mar et af,, 2460 3; Feirlay,
£003). amd, oue of thess snudias 1eluded eoulii.
pollutent roda] resolts in reagalyses, TRporting it
agpoeilbions with P 5 temaimad eignificent with
geapous pallutants (Fairley, 2003]. The 96tk
parcentile 24-hous témccatrations wara
epproximately 59 pgimd in Falrley o g {2003), 35
Lt in Buraett and Goldborg (2003), and 22 par
m7 jn War et al, [2003].

Beyond the epidemiologic studies
sing PM: 5 a= an indicater of fine
particles, a large body of newly
available evidence from smdies thae
used Fliyp in areas where fine particles
would likely dominate this
messurement, as well az other
indicators or components of fine
particles [e.g., sulfates, corgbustion-
related components}, provides
additional suppuort for the conclugions
reached in the last review as to the
likely causal role of ambient P, and
the likely importamee of Ane particles in
contributing to oheerved health effects.
Such studies notably include new
multicity studies, intervertion stidies
{t]im‘t relate reductions in ambient PM to
abzerved improvements in iratory
or cardicvascular health, aﬁsgume—
vriented studies (e.g. suggesting
azsociations with combnrstion- and
wehicle-related sources of fine particles).
The Criteria Document algs noted that
new gpidemiologic studies of asthraz-
related increesed physician vigits and
symptenas, as well as new studies of
cardiagvelated risk factors, supeest
likely mueh larger public health impacts
due to ambient fine particles than just
those indexed by the mortality and
morbidity effects considered in the last
review [EFA, 20043, p, 9-94].

In reviewing this information, the
Staff Paper recognized that important
limitations and uncertainties associated
with thiz expanded body of evidence for
PMa s and other indicators or
eornponents of fine particles need to be
carefully considered in determinipg the
weight 10 be plared on the body of
stirdies availahle o this review. For
example, the Criteria Document noted
that althoupgh F-effects agsucistions
coptinue to be observed across muost
new studies, the newer findings de not
fully resolve the extent to which the
associations are properly attributed 1o
PM acting alone or in combination with
other passous co-pollutants or 1o the
gaseons ¢o-pollitants themselves. The
Criteria Docutognt concluded, bowever,
that owerall the newty available
epidemiologic evidence, especially for
the more nrmerous short-term expasure
stndies, subetantiates that associatong
for various PM indicstors with mortality
and morhidity are robust to confonnding
by co-pollutants (EPA, 20044, p. 9-37).

W’hﬁle the limitations and
uncertginties in the avaitable evidence
guggest faution in interpreting the
epideminlogic studles at the Lower
levels of ait gquality chserved in the
studies, the Staff Paper concluded that
the evidence now available pravides
strong support for considering fine
particle standards that would provide
increased pretection beyond that

afforded by the current FM; 5 standards,
The Staff Paper noted that a morg
protective suite of Phis « standards
wauld reflect the generally stronger and
broader body of evidence of associations
with mortality and morhidity now
available in thiz review, both in short-
term exposus shudies at levels below the
current standards and in Inng-term
exposnure studies that extend 1o lower
Yevels of air quality than in earlier
stdies, as well as increased
understanding of possible nndetlying
mechanisms.

In addition to this evidence based
evaluation, the Staff Paper alse
considered the extent to which health
risks estimated to ooour wpen
attainment of the current PMa s
standards may be judged 1o be
important from & public health
perspective, taking into account key
uncertainties agsocizted with the
quartitative health risk estimates, noted
above i gection IEA.3. In so doing, the
Staff Paper first noted that the risk
assessient addressed several ey
unceitainties through varions base case
analyses, as well as through sensitivity
analyses, as noted above in secton
043 and discussed in section ILE of
the proposal (71 FR 2637—2641), In
considering the health risks estimated to
noour upon attainment of the current
PMa 5 standards, the Staff Paper focused
in particular on a sexfes of base case rigk
estimates, while recopniring thar the
confidence x in the selected basa
case estimates do vot reflect all the
identified nncertainties. These risks
were estimated using not only the lingar
or lop-linear concentration-respanse
functions reported in the studies,?® but
alzo using alternative modified linear
functions as surropates for assumed
nen-linear functions that would reflect
the possibility that thresholds may esxdst
in the reported assnciatiops within the
Tange of air quality obeerved in the
srudies. Repardless of the relative
weipht placed on the risk estimates
associated with the concentratdon-
response fnnctions reparted in the
studies or with the modified fupctions
favored by CASALC [diseussed abave in
section ILA.3), the risk assessment
indicated the poasibility that thousands
of premature deaths per year would
voour in urban areas agrogs the 1.8,
pon attainment of the currett Fii- -

A5 coted iv sacten ILA af the propasal, tha
1eported “hear or lbgelinear concentretion-response
funetiges were applied down to 7.5 pgfm* in
nstimaking risk assoristed with Ytmg-toom aposyre
fi-. the lowest measurad lewel in the schanded ACS
siudy], end dowre to the eshiwated policy-rolevant
batkpronmd lovel in estimating tisk assnciated with
SACIHEMM Bxpomira (.6, 3.3 R/mA B easlem
urhen a=saE and 2.5 pgfee? fnr wettamm vrhap amos)-
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standards.'* Beyond the estimater
wnwidences of premature mortality, the
Staff Paper al=o recognized that
simdlagly substantial numbers of
incidemces of hospital admissions,
erMergency room visits, ageravation of
asthma and other respiratory symptowss,
and increased ceardiac-related risk are
dlso likely in many urban areas, hased
an risk assezsment results (EPA, 2005,
Chapter 4) and on the discussion related
to this “pyramid of effects” in the
Criteria Docurment [EPA. 2004, section
9.2.5). Based on these considerations,
the Staff Paper concluded that the
estimates of risks likely to remain upan
attaiyment of the current Phi; g
standsrds are indicative of rigks that can
reasnonably be judged to be Imnpertant
from @ public health perspective (EPA,
2005, section 5.3.1.)

In cenzidering aveilahle evidence, risk
estimates, and related lirnitations and
uecertainties, the Staff Paper conclnded
that the availahle information clearly
calls into question the adequary of the
clrrent saite of P s stanegards end
provides stromg support for revising the
current suite of PMy s standards to
provide increased public health
g:‘otact:m' . Al=n, taking into account

ege consideratinng, CASAC
advized the Admintstator that a
majority of CASAC Panel members werg
in agreement that the primary 24-hour
end annual PM - standards “should be
modified ta provide increased public
health protection'” (Henderson, 2005a),
The CASAC further adised that
changes to either the annual standard or
the 24-hour standard, or both, could he
recommended, and ex ed TEazoms
that furmed the hasis for the consensus
among the Panel metabers for placing
more emphagis on lowering the 24-hour
standard (Henderaon, 2005a).15

At the time of genfosal, in
considering whe the suite of PMa s
stamdards should be revised to provide
requizite public health protecticon, the
Adminigtrator carefully considersd the
rationale and recommendations
contained in the Staff Paper, the advics
and recommendations from CASAL,
and public comments to date on this

14 The Staff Paper recogmized how highly
dapandeant any spocific risk sstimates ara o tha
astried shape of the undarlying conessiration.
responsa functiors, neting remctheloss that
martality rizks art oot completaly aliminatad whee
tarrent Phl; 5 standards ame met in s ouober of
prcample urhan aress even wsing the highast
atnnied cutpoint levals canelderad iv the dek
aszesFmant (EFA, 2005, p. 5-13}

1201 the mdividual Panal marmhars whia
submitted writtan conmants spressing viows oo
eppropriste levels of tho M < standards, only cna
did net support changes to either the 24-hmar or
annial stacdard ta provide additional pablic haelth
protectiom, (Hendersoo, 005a].

issue. In so0 doing, the Administrator
placed primary consideration on the
evidence cbtained from the stadies, and
provizionally found the evidence of
serious health effects reported in shon-
term exposure stadiss conducted in
areas that would attain the current
standards io be compelling, especially
in light of the extent to which such
studiss are part of an overall pattem of
positive ang froquently stetistically
significant association? across a hroad
range of studiss that collectively
represent a stromg and robust body of
evidence. As discugsed in the Criteria
Document and Staff Paper, the
Administrator recognized that much
progress has been made sinee the last
review in addressing some of the key
uncertainties that were important
considerations in establishing the
currant suite of Pho - standards. For
example, progress made since the Tagt
review provides increased confidencs in
the long-term exposure studies as a
basis for considering whether any
revision of the annnal standard is
appropriate and increased confidence in

& short-term exposure studiss as a
basts for considering whether any
revision of the 24-hour stapdard is
apprapriate.1® In considering the risk
asgessiment presented in the Staff Paper,
the Administrator noted that the
aszessment contaired a sensitivity
analysiz but not 2 formal uncertainty
analysis, making it difficult to use the
tisk assessment to fomn a fudpment of
the probability of varinns risk sstimates.
lostead, the Administrator wiswed the
Tigk assessment in light of his evaluation
of the nnderlying studies. Seen in this
light, the rick assessment informs the
determinaticm of the public health
sigmificance of risks to the extent that
the evidence is judged to support an
affect at a particular level cfps.ir ality.
Based on these considerations, YE;
Administrator provisionally concluded
that the current PM; = standards, taken
together, are oot requisits to protect
public health with an adequate margin
of safety and that revizion is needed to
provide increased public health
protection,

2. Uomments on the Need for Revision

(>eneral comments based on relevant
factors that either suppart or eppose aoy
chanps to the current suite of Phg 5

& Tho EFA octes that this incresssd eoofidenes
iz the .ong- and chart-tarm sssneiotens groomlly
reflacts Tees uncertainty as ta the likely cansal
rature of ;mich azsnciatinn s, bt dovs oot addiess
directly the quastion af the odteot 1 which such
apgoclatione rerai brward tha I ¢eod of the
range of ambiant Pz « coneenbeatinns. This
quastion 1e central to the Agpeey's cvaluation of the
relevant evidanre to detershine appropriate
star darde levals, ax dimtameed below o section ILE,

primary standards are addrassed in this
gection. Comments on specifie short-
and long-term exposure studies that
relate ta consideration of the
approprizte levels of the 24-hour and
annual FMa ¢ standards are addressed
below in sections ILF.1 and M F.2,
respectively. General comments based
on implementation-related factors that
are ot a pexmissible basis for
comsidering the need to revise the
current standards are addressed in the
Response to Comments document.

Many public comments received on
the praposal asserted that the gurrent
PMz s standards are manfficient to
protect public health with an adequate
roaxgin of safety and revisions to the
stanlards are sppropriate. Ameng those
calling for revisions 1o the cuarent
standards are medical groups, including
the American Medical Association, the
American Theracic Society, the
American Academy of Pediatrics, and
the American Collegs of Cardiclogy, as
well as medical doctors and academic
researchers. For example, the American
Medical Association stated that PM air
prllotion is “a national public health
preblem"” and supported more stringent
standards based on studies that provide
evidence of associstions between PMa 4
and sericis health effects in areas with
FM; s concenirations that are helow the
1887 standaxds, Other medical
assoctations offered the following views
in support of more protective standards:
Az profazsicral organizations that rapresemt
physicians tresting patients with diseasea
gither cansed by or exacerbeted by air
palluticn, we are keenly aware of the impact
air quality baz gn the individual health of qur
patients. As such we are committed ta
supporting a steadard for PM that is
pratective of the health of vulnerablas
populations inctuding children, sehiors and
patients with respimtory and cardiae
cooditicms * * ¥, In shert, a significent body
cf raggarch has described potentiad
machanizme for and the mnge of health
effects cansed by PM air pollutfion, The
undersigned physician organizeticns find the
bedy of scientific evidence to be dgarana,
comprehensive atd compelling epcugh to
justify m significant tightening of the existing
MAACS P standards. [American Theracic
Sacigty et al.]

In g letter sipned from environroental
health researchers and physicians,
similar conelusions were drawn:

Meire than 2,000 pear-reviewed studies kavae
hbeen published since 1896 * * *, Thesze
shudiag, 5 discussed and interpreted in the
2004 EPA Criterin Docuonent, validate arlier
epidemiologic studies linking both arute and
chronic fine particla pollution with zaricus
marbidity and merielity. The newser regearch
has also cxpanded the st of health effertz
aszociated with PM, and has identified health
effects at lower exposure levels than
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previcusly reporied. In fact, the stience is
now sufficiently strong that it iz apprapriate
to cenclude that Paa 5 is sausally aszooiated
with numerous adverse health affacts in
humrams, at exposrs levels far below the
ourent standards, [Sehwarte &t al., 2005)

Similar conclusions were also reached
in comments by many naticnal, state,
gnd local public heslth organizatinns,
including, for example, the American
Lung Association, the American Heart
Asgociation, the American Cancer
Jociety, the American Poblic Health
Agsoeiation, and the National
Aassociation of Local Bogrds of Health,
as well a5 in letters o the Administrator
from EPA's advisory panel on children's
envirenmental health (Children's Health
Protection Advisory Committes, 2008,
2008). Al of these medical and public
health commenters stated that the
current PM; s standards need to he
revised, and that even maore protective
standards than those proposed by EPA
are neaded to protect the health of
sensitive population groups. Many
individiral commenters also expressed
such views.

State and loeal air paltution contel
awtherifies who commented on the
PM; s standards sapported Tevision of
the suite of current FMy ¢ standards, as
did the MNational Tribal Air Association.
The State and Territerial Ajr Pollution
Propram Administrators aad the
Aggociativn of Local Air Pollution
Countrel Officials [STAPPASALAPCO)
urged that BPA revise the PM: 5
standards in accordange with the
recommendations of CASAC, Each of
the individual State environmental!
public health agenries that commented
on the PM: - standards supporied
revizions to the current standards, with
st sypporting standards consistent
with CASAC's recommendations, The
Northeart States for Coordinated Adr
Use Mansgement (NESCALM) argued
for even mers stringent revisions 1o the
standards,

The commenters nuted above
primarily based their views on the body
of evidence assessed in the Criteria
Document, finding it to be stronger and
more compeiling thap in the last reviesws.
These commenters generally placed
much weight oo CASACTS Dnterpretation
of the body of available gvidence and
the results of EPA’s risk assesement,
heth of which formed the basiz for
CASAC's recommendation to revise the
PWas standards to provide inersazed
public health protection was hased.

Some of these cormmenters
specifically mentioned the independent
reandlysis of the original ACS and Six
Cities long-term exposure studies
conducted by HEI [(Krewslki gt af,, 2000)
that concluded that the griginal data

ware of high quality, the original results
could be fully I:lplil:ﬂted. and the results
were robust to altexnative model
specifications. Some also mentioned the
ACS extended stady [Pope ot af,, 20032)
and the Southern California children’s
cohort stady [Gauderman sf ol 2002} as
providing evidence of mortality and
marhidity effects associated with long-
temn exposures to Pz s 2t lower levels
than ha viously been studied, A
number of short-term exposure studies
werg also cifed by some of thase
commenters as providing evidence of
meriality and merbidity effents at lewels
well belew the Ievel of the current 24-
hour PM: 5 standard. In addition, meny
of these cotnmenters generally
concluded that progress had been mads
in reducing many of the uncertaintiag
identified ix the review and in
better imderstanding mechanisms by
witich Pz 5 may be causing the
vheerved health effacts.

Some of these commenters also nated
the results of EPA’s risk tstessment,
concluding that it showed that the rsks
gstimated to remain when the cumrent
standards are met are lange and
impuortant from a public health
perspective and warrant incrsased
protoction, Some of these comrmnenters
axpressed the view that PM, srelated
rizks are likely larger than those
estirnated in EPA’S risk assessment, in
part becange EPA based its risk
assessment on the ACS extended smdy
which had greater exposure
measurement error than other studies,
leading to an ynderestioty of the
relative risk, and because EPA
incorporated an assumed “cetpoint” i
its assessmemt that = not supparted by
stndies that find no evidence ofa
threshold.

In general, all of these commenters

on the impertanes of results from
the larpe body of scientific studies
reviewed in the Criteria Document and
un the need to revise the suite of PM; 5
standerds as articnlated in EPA's
proposal, while penerally differing with
EPA's proposed judpments about the
extent tn which the standards should ha
revised based on this evidence. The EFA
gecerally aprees with thege commenters'
conclusion regarding the need 1o revize
the current suite of Pia 5 standards. The
scientific evidence noted by these
COMIBEnters Was pengsally the same as
that asseszed ‘n the Criteria Docurnent
and the Staff Paper, and EPA aprees that
this evidence provides a hasis for
coneluding that the eurrent PM; s
standards, taken together, are not
adequately protective of public health.
For reazons dizcussed below in sectiog
ILF, however, EFA disagrees with
aspects of these commenters' views on

the level of protection that is
appropriate and supported by the
available scientific information.

Some of these commenters also
identified ' mew" studies that were not
included in the Criteria Document as
providing further suppont for the need
to revise the PMz 5 standards. 45
discussed above {n secton 1., EPA
notes thet, a5 in past NAAQS veviews,
the Agency is basing the firal decisions
in this review on the studies and welated
infermation included in the PM air
quality criteria that have undergane
CASAC and public renview, and will
consider the newly published studies
for purposes of decision making in the
next PM NAAQS review. Nonetheless,
in provigionally evaluating commenters'
arguments [see Response to Comoents
dogument), EF 4 notes that itg
provisional assessment of “pew"
science found that such stidies did not
matgrially change the conglusions in the
Critexia Document.

SAnother proup of compnenters
representing industry associgtions and
businesses opposed revising the current
Pz 5 standards. These views are most
extensively presented in comments from
the Utility Afr Regulatory Group
[UARG), representing a group of electe
generating companies and organizations
and severa] nationsl trade associations,
and from Pillsbury, Winthrap, Shaw
and Pirtman [Piﬁury et al ] on behalf
af 19 industry and business associations
(including, for example, the Allianee of
Antomehile Manufacturers, the
American Irem and Steel [nstitute, the
Natinnat Association of Manufacturers,
the American Petrolewim Institute, and
the 1.5, Chamber of Commerce).

These and other commenters in this
group generally mentioned marny of the
same stndies thet were cited by the
commenters wheo supported revising the
standards, as well as other studies, b
highlighted different aspects of these
studies in reaching substantially
different ¢onclusions about their
strength and the extent to which
progress has been made in redoring
uncertainties in the evidence sinee the
last review. These commenters generally
expressed the view that the current
standards provide the requisite degree
of public health protection. They then
considered whether the evidence that
ha: become available sines the last
teview has established a mone certain
tisk or a risk of effects that are
sigoificantly different in character to
thage thet provided a basis for the
current standards, or whether the
evidence demonstrates that the xisk to
public health npen attainment of the
current standards wold be greater than
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was understood when EPA established
the current standards in 19497

In support'u;g their view that the
present maite of primary PM: 5 standards
continues to provide the requisite
public health protection and should not
be mwvised, UARG and gthers generally
stated: (1] That the effects of concern
have not ¢ d sipnificantly since
1997; [2) that the uncertainties in the
underlying health science are as great or
greater than in 1997; (3 that the
estimated risk npon attaiurnent of the
¢urrent PM; 5 standards has decreased
gince 1957: and {4) that "new™ studies
net included in the Criteria Docwment
continue to increase uncertainty ghet
possible health risks associated with
exposure 10 Pz - These comments gre
dizcussed in turn below.

(1) In asserting that effects of concern
have not changed significantly since
1997, some of these cornmenters stated
that mare subtle physiological changes
in the cardiovascular system are the
only type of new Phi-related offect
identified in this review. They stated
that such subtle effects are far less
serious than the cardiovascular effects
such as aygravation of cardigraseular
digeaze that had been considered in the
last revigw, The EPA disagrees with the
assertom that subtle chanpes in the
cardiovascular systern are the only type
of new Phi-related effect identified in
this review. Further, EPA believes that
evidence of physintogical changes in the
cardicvascular system is important in
that it increases confidence
inferences ahowt the causal nature of the
associabions betwsen fine particles and
cardiovascular-related mortality and
hospital admissions.

Az discussed in the Criteria Document
(EPA, 3004a, p. 875), epidemiclogic
studies published since the last review
bave expanded upon and extended the
evidence examining possible links
between long-term exposures to fine
particles and increased risk of lung
cancer incidence and mortality, which
was considered to be Insufficient to
support such a linkege in the last
review, In this review, however, the
epidemiclogic evidence now available
“suppert{s) &n association between
long-terre exposuxe to fine particles and
lung cancer mortality; and g]& neEw
toxicological studies provide eredible
evidence for the hiological plausibility
of these associations" (EPA, 20044, p. 9
78). More specifically, the Critaria
Document highlighted "“tha newer
results of the estension of the ACS
study analyses (that include meve yoars
of participant follow-up and address
previcus criticisms of the earlier ACS
analyzes), which indicate that long-term
grnbient PM exposutes are associated

with increased risk of lung cancer. That
increased risk appears to be in about the
same range as that segn for 3 ronsmoker
rasiding with a smoker, with any
comsenuent life-shortening due to lunp
cancer” [EPA 20044, p. 5594}

In addition, as noted earlier, the
Criteria Drocument identified increased
nonhospital medical visits (physician
vizitz) and agpravation of a5
agsociated with short-term esrposurs to
PM: ¢ g5 beinpg newly identified effocts
since the last review, and concluded
that findings of such effects “suggest
likely much larger health impacts and
costs to soclety due to ambient PM than
Just those indexed either by fust hospital
admissions/visits and/for mortality.’" Id.
Further, the Criteria Document [EPA,
2004a, 7. 5=79) noted that there may be
Fhirelated health effecis in infants and
children, althouph only very limited -
evidence of such effects exdats.

(2) Im asserting that the nuncertaiatios
in the vnderlying health science are ag
preat or greater than in 1997, '
commerters in this group veriously
discusszad a number of issnes including-
The lack of demonstrated mechanisms
h].? which Phis 5 ay be Eﬂ?llsi.ﬂg
mortality and morbidity effects;
uncertainty in the shape of the
¢oncentration-response fpnctions; the
petential for co-pollutant confounding;
ungertainty in the tole of individual
egnstituents of fine particles: and the
sensitivity of epidemiological Tesnlts to
statistical mode] specification. Each of
these issues is addressed below. o
surnmary, these commenters concludad
that the substantial uncertainties
present in the last review have not been
resolved, that a previously unrecognized
sensitivity to model specification has
been newly identified, andfar that the
uncertainty about the possible health
risks associated with P, 5 exposure has
not diminished. As discussed below,
although EF A agrees that important
uncertainties remale, and that future
research directed toward addressing
thete uncertainties iz wartanted, EFA
beliewes that overall nneertainty shot
possible health risks assorciated with
both short- and long-term PM; 5
exposure has diminished since the last
review. As noted above, the preater
confidence in short-term expomme
studies supports the Administratar’s
increased reliance oo those studies as
the basis for the 24-hewr standard, and
greater confidence in long-term
exposure stndies supports the
Administrator’s increased reliance on
these studies as the basis for the anwual
PMg .17

7 Aa noted abova, this imcresed exefidenee in
the Ietgr and shert-mm asseciations genezally

With reeard to the issue of
mechanisms, these commentars noted
that although EPA recognizes that new
evidence iz now available on potential
mechanisms and plavsible biological
pathways, the evidence still does nat
rasolve all questions about how P, < at
ambient levels could preduce the effects
in question in this review. They further
assert that even if more recent
information has advanced owr
understanding of such mechanisme, it
would mot fustify revision of the
standard, The EFA nees that in the last
review, the Agency considered the lack
of demuonstrated hiologic mechanisme
for the varyinp effects ohgerved in
epiderniolagic studies to he an
irportant ceution in ite integrated
assessment of the health evidence, wpon
which the standards were based. Since
the last review, there hazs been & great
dsal of research directed toward
advancing our understanding of binlogic
mechanizms, While this iﬁﬁch has
not resolved all questions, and further
vesearch is warranted, it hag provided
important insights as disgussed in
sectiom [LA.1 of the propesal (71 FR
2626-2627). As noted there, the findings
frome this new research indicate that
different hoalth responses are linked
with different particle characteristics
and that both individual camponents
and complex particle mixtures appear 1o
be responsible for many biologic
responses relevant to fine particle
exposures. The Criteyia Document (BPA,
20043, p. 7=208] concluded: *"Thus,
there appear to he multiple biclegic
mechanisms that magy be responsible for
observed morbidity/mortality due 1o
expesure to ambiant PM. It also appears
that many biological responses are
produced by P whather it s composed
of a single component or a complex
mixture.” Further, EPA believes that
progress made in gaining insights into
potential mechantsms lends support to
the biclogic platsihility of regsalts
observed in epidemiclogic stdies (71
FR 2698). The mechanistic evidence
now available, taken together with
newly availshle epidemiologic
evidence, increases the Agency's
confidence that observed agsociations
are ezusal in nature, such that the risks
¢f health effects attributed 1o short- and
long-term exposure to Py 5, activg
along and/or in combinatinn with
gesecns co-pollutants, are now mare

tollaet Lz uneertainty as to the Ikaly causal
natura of mch eesociatfons, ol dews oot nddress
dirartly the gueetion of 1he sxtome to which soen
d5sOCiatons remain biward te lowar aod of the
ranpe of arabient Phia « conrentitiong. This
suestion is central to the Apercy's avaluatfon of the
mlevent svidenca to detarming appropriate
etanderde lavels, oo dismuased balow in sectico IOLF.
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certain than was wnderstood in the last
Teview.

With regard te wocertainty in
concentration-response functions, these
comumenters conchrded that “becauss
the actual shape of this funetion
remaing vnknown, this uncertainty has
not been reduced since 1997 (UARG, p.
17). The EPA, motes that, in contrast to
the last review when few studies had
guantitatively assessed the form of the
concentration-response function or the
potential for & threchold, several new
studies available in this review have
uzed different methods 10 examine this
question. and most have been unable to
detect threshold levels in timeseries
mortality studies. The Criteria
Document (EPA, 2004a p. 5—44] .
recognized thet in muit-city and most
sinple-city time-series smdies, statiztical
tests comparitg lineer and varigug
?ﬁnlimzar ar threshold maodels have not

own statistically significant
distinetons betwesn them; wherg
potential threshold levels have been
sugpested in sinplecity studies, they are
at fairly low fevals (Id. at p. 8-43).
Further, the shaps of concentration-
rasponse functions for long-term
exposure to PMg s was evaluated nsing
data from the ACS cohort, with the FET
reanalysis finding near-linesr increasing
frends throwgh the range of particle
levels obzerved in this study, and the
extended ACS study reporting that, the
various mortality associations were not,
significantly different from linear [71 FR,
2635).1¢ However, EPA grass that
uncertainties remain in our
undesstanding of the shape of
concentration-respomse fumotions, and,
consistent with the conclusion io the
Criteria Doctiraent, has concluded that
the available evidence does not either
support or refute the exdstence of
populaticon thresholds for effects
azsoeiated with short- or long-term
exposures to P across the ranpge of
concentrations in the studies. Even
while recopnizing that wncertainties
remain, EPA believes that our
understanding of this issue for hath
shert- and long-terrn exposure studias
has been advanced since the last review.

With regard to co-pollutant
confounding, these commenters asserted
that EPA haz been "'dismissive™ of this
issue in ass9ssing the epidemiolegic

-8 I aszassing such uarertiintics in $1is raview
relativa to the lact revigw, EPA notes that in the last
raview the lewnl of uncartainty assoriated with
longsterm axposura stiedies way sich that Eiay wers
natralied om as the primary basis for te ane sl
ztandard In tae last ceviewr, ralative ©sk ostimaies
from long-tarm expasim shadies wera deamed
*highly anerrtain® 52 FR 38668) and health effacts
from long-tarm expasure wers chamctorized as
“‘patentially indepeadeat™ [fd.) fom thoes
assneiated with short-tern exposurs.

evidence of azsociations between PM
and mortality snd morbidity endpoints
(UARG, p. 18). These commenters
asgerted that EFA hag ing iately
concluded that PM-relatag mortality
and morhidity associations axe gererally
robust i confeunding, which i ene of
the criteria considered in drawing
inferences about the extent to which
observed statistical associaHons are
likely causal in nature, The commenters
focuzed on ar examination of the extent
to which statistically significant Pha s
asgocistions based on oge-pollutant
models in & number of time-series
studies, and in an analysis of
assoctations with long-term exposures
in the ACS eohort studies, oftan did not
remain statistically sipnificant {m two-
palhrtant model:,

In geperal, EPA does not believe that
the examination of this issze put
forward by thess commenters reflacts '
the carnplexitiss inherent in assessing
the izsue of co-pollutant confounding.
A5 discussed in the proposal (71 FR
2634) and mere fully in the Criteris
Decument (EPA, 20843, section £.4.3;
chapter 8, szction 9.2.2.3.2), although
muﬁi—pnllutant models may be useful
teols for assessing whether gaseous co-
pollutants may be porantial
gonfounders, such modals canmet
determine whether in fact thay are.
Interpretation of the results of multi-
polhitant moadels is complicated Iy
correlations that often exist among iy
pullutants, by the fact that some
pollutants play a rale in the atmespheric
teactons that form other pollutants
such a8 secondary fing particles, and by
the inherent statistical power of the
stedies in question. While singlecity
multi-paltutint models have teceived &
preat deal of attention during thiz
review, the Criteria Document also
woted several other approaches to
examining the question, including &
mere careinl ¢xaminaticn of personal
exposures to PM aud oo-pollutants, the
use of factor or principal component
analyses, and the nse of intervention
studies (EPA, 2004a, pp. 8-245 to §—
24E). The Criteria Doacument also
recopnized that it is mportant to
congider the issne of potential co-
pollntagt eonfounding in the sontext of
the more recent evidence availahle
about the biglogical plansibility of
associations hatween the varions
pollutants and health outcomes, maodel
specification, and exposure eroor [ERA,
211043, p. £—254].

An exemple of other approaches to
examining potential co-pollutant
confounding is the study of personal
expasure to fine particles and co-
pellutant gases done in Baltirere
[Sarmat et al,, 2001). This study fonud

that day-to~day varistions in monitorad
ambient gazes were not associated with
day-to-day changes i persomal
exposures to those gages, but they were
asspciated with day-to-day cheanges in
persondl expusnre to Ph 5. One
reasonahble interpretation of this study is
that for cities like Baltimore, changes in
madel resubts when ambient gases are
included in multi-pollitent models may
stern from such gases being surrogates
for expozures o particles and not
confounders at ali.

The broader examingtion of this issng
in the Criteria Document ineluded a
forus on evaluating the stability of the
sizg of the effect estimates in time-series
stdigs wsing single- and multi-
pellutant models, as illnstrated in
Figuzes 816 throuph 8~19 (EFA, 20044,
TPp- =248 1o 3-251]. This examination
found that for maost Hme-series studies,
there was littla change in effect
esimates hased on single- and mult-
Sfﬁutam mpdels, although recognizing

in some gases, the PM effory

estimates wers markedly reduced in size
gnd lost statigtical sipnificance jn
models that included one or more
gasecus pollutants. The Criteria
Document also noted that PM and the
gasecus co-pollutants were often highly
conelated, and it is peverlly the case
that high correlatinne existed between
polintants where PM effect gstimates
were reduced in size with the inelusicn
of gasenns co-pollutants, With regad to
the analysis of multiple palltants from
the ACS cohort, # i impartant to note
that the effects estimates for fine
partickes achrally mereased in two
pellutant models that lacorporeted OO,
N3, and ozones, and were reduced only
for medels that incorparated 50.. The
Criteria Document recognized, however,
that 80k = a precursor for fine particle
sulfates, which complicates the
iJ:;ﬁpretaﬁnn of multi-polltant mode]
resulis, and that mortality may be
associated with not only Pids - but also
with uther components of the mix of
arebient pollutants in this long-term
Ba?mum study.

ar from being dismissive, EPA has
examined this issue in deteil based on,
the much mere extensive bady of
relevant evidence available in this
review. This Criteria Document
concluded that “the most consistent
Endings from amidst the divezsity of
mlti-polletant evaluation resales for
tliffsrant sites is [sic] that the PM signal
most oiten comes through most clearly,”
[EPA, 20043, p. B-254.) Whils
acknowledging that these analyses hawve
net fully disentangled the relative role
of co-pollutants, EPA believes that this
examination provides ghaster
confidence than in the lagt review that
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observed effacts can be atiributed to
ghert- and long-term exposirss to P s,
along and in combination with other
pollutants, while recognizing that
potential confounding by co-polhintants
remains z very challenging issue to
gddress, even with well-desigoed
stadies.

With repard to questinne ahout the
role of individual constituents within
the mix of fine particles, these
commenters pointad out that EPA
recognized this {ssue as an fmportant
uncertainty in the last review and did so
agzin in this review. These commenters
then expressed the view that such
continned nncertainty provides ue
grounds for reconsidering the Agency's
1987 conclusion that the current P
standards provide the requigite
pratection. As a general matter, EPA
agrees that although new research
directed toward this question has been
conducted since the last review,
impertant questions vemain and the
issne remains an important element in
the Apency’s ongoing research program.
The EPA does not agree, however, that
continued uncertainty with regard to the
relative teedeity of components within
the mix, of fine particles, in and of itself,
provides gxu‘ungs {or not revising the
suite of PMz 5 standards. Bather, the full
body of health effacts evidence that has
become avatlable since the last review
provides a basis for concluding that
additional public health protection is
warranted to protect against health
effects that have been associated with
expostre to fine particles mepsured as
PMM JLabeE

At the tmeg of the Iast review, the
Agency determined that it was
appropriate to control fine particles as a
group, as opposed to singling out any
particular component or ¢lass of fine
particles. This distincton was based
largely on, epidemiclopic evidence of
health effects using variens indicaters of
fine particles in a large nuraber of areas
that gad significant comtribnrtiong of
differing compuonents or sources of fing
particles, tngether with some limited
exrperimental studies that provided
sume evidence suggestive of health
effocts associated with high
concentrations of numerous fine particls
components. In this review, as
discuzsed in saction II.D of the proposal
(71 FR 2643-2645] and helow in section
0O.C, while most epidemiolapic smdies
continue to be indexed by Ph; < some
epidemiologic studies alsa have
continued 1o implicate warious
components within the mix of fne
particles that have heen more commenly
studied [£.g., sulfates, nitrates, carhon,
organic compounds, and retals) as
being associated with adverse effacts

(EPA, 20044, p. 51, Tahle 5-3). In
additfion, several recent epidemialogic
studies Included in the Criteda
Docament have nsed FM; 5 spacistion
data 1o evaluate associations between
martality and fine particles from
different sources, and some toxicologic
studies hawe provided evidence for
effects assoctated with various fine
Earﬁ:le COMPONETtS OF 51%e-
iferentiated subsets of fine particles.
The available information ¢entinues
o suggest that many different chemical
components of fine particles and a
variety of different types of source
catepories are al] azsociated with, and
probably contribute to, effects
associated with PMz . Consequently,
there continies 1o ba o basis to
conclude that any individual fine
particle component canriat be associated
with adverse health effects (EPA, 2005,
g.l 5—17). This information iz relevant to
e Agency's decision to Tetain PW2.5 gz
the indicator for fine particles (ag
disgussed below in secticn 0.C). The
EPA alsa believes that it is relevant 1o
the Apency's conclusion as to whethar
revision of the suite of PM: s standards
iz appropriate. Furthermors, while there
remains nncertainty abeut the role awd
relative toodcity of various components
of fine PM, the current evidence
centinues to support the view that fine
particles should be addressed as a group
for purpesss of publlic health protection,
and the remaining nncertainty does not
call for delaying any increase in public
health protection that other evidence
indicates may be warranted.
With regard to the sensitivity of
idemiclogic associations 1o the nse of
ifferent statistical models and different
approaches to model specification used
by researchers, these commenters
identified thiz {ssue of madel sensitivity
as an area in which uncertainty in
interpreting epidemislogic evidence has
increased since the last Teview.
Comments frorn UARG, Pillsbury ot al
the Annapnlis Center and others
puinted to examples where individual
edy reralts are sensitive to the nse of
alternative models, and to reviews that
recomrnend farther exploration of this
issue in futire reseaxch, 2= a basis for
asserting that current modeling
approaches ars too uncertain 1o use the
available epidemiclogic studieg azsa
basis for reviging the current PM: 5
standards. The EPA agrees that recent
work on model sensitivity heas raised
new concerns and the Agency has piven
much attention to this iseue. In 5o
doing, EPA recopuizes, as doss the HEI
and. other Tesearchers, that there is 1o
clear consensus at this ime as to what
copstitutes approprizte control of
weather and temporal tremds in time-

series studies, and that no single
statistical modeling approach is likely to
be most appropriate in all cases (EPA
2004a, p. 8-238).

While recognizing the need for further
research on this izsue, EPA believes that
the body of time-series epiderniclogic
studias considered in this review 1%
provides an appropriate basis fr
informing the Apency's decisions on
whether to revise the 24-hour M, ¢
standard, consistent with the conclusion
of the HEI review panel [“* * * the
revised findings will continue to help
nform regulatory decisions regarding
Py HEL 2003, EPA, 20043, B 8-237).
More specifically, as discussed in the
proposal (71 FR 2633-2634], the recent
timeg-gerie: epidemiologic studigs
evalugted in the Criteria Docnment have
included some depree of contral fer
variations in weathsr and seasonal
variables. However, a5 summarized in
the HEI review panel commentary,
selecting a level of control to adjust for
time-varying factors, such as
temperature, in Hme-geries
e'%idmiulngic studies involves a trade-
off. For exemple, if the mede] does not
sufficiently adjust for the relationship
hetween the health outcome and
temnperature, some effects of
ternperature could be falsely ascribed 1o
the pollutden varisble. Conversely, if an
overly aggressive approach is nzed to
vontrol for temperamre, the result
wounld possibly underestimate the
E;Huﬁun-mla.ted effect and compromise

g ahility to detect a small bt frae
pollution effect (EPA, 20042, p. 8-236;
HEI 2003, p. 265). The selection of
approaches to address such variable:
depends in part on prior knowladge and
judgrments made by the investigators, for
example, about weather patterns in the
stdy ares and expected relationships
between westher and other Sme-varyiug
factors and health cutcomes considered
in the study,

The HE! commentary also reached
severzl other relevant conclustons about
the resnalyzis of time-series stdies;
upon reanalysiz, the FM effect persisted
in the mejority of studies; in soms of the
large munber of studies in which the
P effect parsisted, the estimates of P
effacts were substantielly reduced; in
the few stndies in which further
sensitivity analvses were performed,
some showed marked sensitivity of the
P effect estimate 10 the degres of
smavcthing andfor the specification of

A5 discussad noeection 1A 23 of tho proposal
[71 FR, 2628—2610, ZA35], this hody of studing
ineludes these that did net vee paarslized additive
modals or wars reanalyzad to address problems
wilk appiigations of statistical softwaras wsed ina
number of importent atodise, a2 noted ahowa it
gection I,
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wezther; and, in most studies,
parametric smoothing approaches used
to pbtain comrect standard errors of the
P effect eztimates produced slightly
targer standard arvors than with the use
of peneralized additive models.
However, the impact of these areer
standard errors on the level of statistical
significance of the PM effect was migor
(EFA, 2004a, pp. 8-237 10 8-238). While
recopnizing the need for further
encploration of elternative modeling
approaches for time-seriez analyses, the
Criteria Document found that the
smdies included in this part of the
reanalysis, in general. continved to
demonsirate agsociztions between PM
and mortality and morbidity beyond
those atiributable to weather variahles
alone [EPA, 2004a, pp. 8-34d, 8-341).
For long-term exposure to fine

pariicles, the reanalysis and extendad
analyses of data from prospective gohort
studies have shown that reported
associetons befween mortality and
long-term exposure to fine particles are
robust to alternative modeling strategios
(Ererwski et of., 2000). As stated in the
teanalysis report, “The risk estimztes
reported by Investigators
ware remarkably rabust to alternative
specifications of the wnderlying risk
models, thereby sixengthent
confidence in the Drig;lnai’nﬂlgﬁmﬁ;
(Krewski et of., 2000, p. 232). In
extended analysis, Krewskd et al. [(2000)
did identify mode] sensitivities related
to education level and spatial patterns
in the data {a.g., comrelations in air
pollntant cemcentrations hetween cities
within a region of the country).
However, these model sensitivities do
not invalidate the findings of
stafistically significant associations
between long-term escpogsure to PMa «
and maortality, For example, while the
association was stronger for the subset
of the ACS cobrrt with the least
aducation, there was an association with
cardiorespiratory mortality in the entite
popalation, 20

congideriog these issues related to
uncertainties o the underlying health
science, on balance, EPA believes that
the available evidence interpreted in
light of thege yemaining uncerlainties
dres provide inceeased confidence
relative to the last review in the

20%Iore specifically, in mnltiveriata rodsls, tha
association found etwesn mortaty and losg-term
BMio s axposmze wis little chonged with addition of
sducation leval to the moda’ [Ereweki of 2!, 2004,
p- 184). Thiz indirates hat edwcation lewe] was nat
a confounder in the relatioaship batwsaen fine
perticles and mortal [ty, bot the ralationehip
hretwem fiae paricdes and moralicy is lages in the
population subaats with lower education ic this
stdy ad mot seatistieally ggsiBesnt o bbe
population subsat with the highest aducatiar. (EPA.
00<, p. B-100].

reported asseciations betwsen short-
and long-termn PMs s exposures and
mortality and morhidity effects. alone
and in combinatinn with other
pollutants, and generally supports
stronger inferences as to the cansal
natare of the associstions. The EPA also
beligves that this inereased confidence,
when taken fu context of the entire body
of available health effects eridence and
in light of the evidence from short-term
eciposiTe studies of associations
observed in areas meeting the current
suite of PMz 5 standards, adds support to
its conelnzion that the current suite of
PMs ¢ standards needs to be revised to
provide inereased public health
pratection. This increased eonfidence
also adds soppert to the Adminiztrator's
decision 1o place greater reliance on the
long-term exposure studies as the basis
for the annual PMz s standard and to
place greater relisnca on the short-term
expostire studies as the basis for the 24-
hour Py 5 standard.

[3] In asserting that the estimated risk
upon attainment of the ¢urrent Phiys
standards has decreased since 1997
[UARG, p. 23], these commenters
compared results of EPA’s risk
assessment dome in the last review with
those from the Agency’s risk assessment
done as part of this review, and they
voncluded that risks upon attainment of
the current PMz 5 standeards “are almost
surely far below those that wera
predicted in 19877 (UARG, p. 25). These
commenters used this conchigion as the
basis for a claim that there is ng reagon
to revize the current P, 5 standards. In
particular, UARG and other cormenters
claimed that bazsed on this purparted
reduction in risk estimates EPA cannot
reconcile a decision to provide a greater
level of health protection aow than that
afforded by the mmrent standards with
the “not lawer or higher than is
necessary” standarnd articulated by the
Supremae Court in Whirktor,

e EPA beliewes that thig claim ig
fundamentally flawed for three reasqons,
45 discussed in turn belows: [i) It
mischaracterizes the vse of the
quantitative risk agsessment in the 1997
Talemaling; (3f] it is factually incorrect
in comparing the quantitative risks
esimated in 1997 with those estimated
in the current rulemaking; and (iff] it
fails to take intw account that with
sitnilar tisks, acreased certainty in the
tisks presentad by PMa 5 implies greater
coneern than in the last review.

Firgt, this ¢laim mischaragterizes
EPA’s use of the tisk aggessment in 1497
in part by Dot recogrizing that the
lustrative risk assessment conductsd
for portions of two cities (Philadelphia
and Loz Angeles] in the last review was
only used qualitatively to assess the

need to revise the then-current PM;g
standards. The EPA used the 15987 risk
assossment esbdmates to confirm the
conglusions drawn primerily from the
epideminiogical studies that ambient
Phiz s levels allowed 1nder the then
current P standards presented a
serious public health problem. EPA did
not use it as a basis for selecting the
level of the 1997 PM standards. See 62
FE at 38656, 65; ATA I, 283 F. 3d at
373-74 [moting that EPA did not base
the level of the standards on the
numerical resulte of the rigk
assessment). In so deing, the
Administrator concurred with CASAC'S
jadgment that the quantitative rigk
estimates at the time were too uncertain
for EPA to rely on in deciding the
appropriate levels for the PM; s NAAQS.
Therefore, The finzl decision on the lews]
of the NAAQS was not hased on the
absolute or relative risk reductions
estimated in the quantitative risk
assassment. Instead, the decision was
basad on 4 direct assessment of the
available epidemiological studies and
the concentration levels abserved in
urhap areas examined in the studies
whera statistically significant effects
had been observed. Since EPA did not
rely om the 1597 quaniitative risk
estimates in setting the lovel of the 1997
standards, the 1987 astimates associated
with thase levels do not represent a
decizion on a requisite level of

tified risk from PM exposure, and
Eﬁr&ﬁo‘m de not support the argnment
that a lower estimated risk is more than
iz necessary to provide the requisite
lewel of protection. As a result, the
suggested quantitative comparizon
between the 1987 estimates and the
current estimmates of risks at the lavels of
th# current standards is not an
apprapriats besis for determining
whether the cuwment suite of PMa s
standards needs 1o be revised.

Seccnd, EPA relies on the current rigk
sstimates sssociated with meeting the
current standards in & qualitative
mATner, a5 in 1897, to inform the
conclusions drawn primarily fom the
epidemiological studies on whether
ambisnt PM: 5 levels allowed under the
current snite of Mg < standards present
a serions public health probiem
warranting revision of the soite of Py 5
standards. The 1097 estimate of these
risks, or any comparisen of the 1587 1isk
estimatas 13 the current estimates, are
irrelevant for that purpose, as the 1947
estimates reflect an outdated analysss
that has been npdated in this review to

refhiect the oumrent science.
Further, even if the 1997 and current

risk assessments were lagitimately
comparable for decision-making
purpsses, it would still be factaatly
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incorrect to conclude that EPA accepted
significantly greater risk in 15997 than is
now estimated to be associated with the
1997 standards based on the most recent
rizk assessment. It {s important to note
that a very large proportion of the
guantitative risks estimated in 1987 and
1oday comes from long-term exposure
mertality. The primary estimates from
the current risk agsessment (which
assume a potenttal threshold of 16 pe!
m*, a8 recommended by CASAC) result
in residual risks in terms of percent of
total incidence that are about the same
in the current review as they were in the
last review for both Philadelphia and
Los Angales.

Third, it {s fmportant to take into
account EPA's increased level of
confidence in the associations between
short- and long-term P ¢ expasures
and mortality and merhidity effects. In
comparing the scientific undemtanding
of the risk presented by exposure to
PM: x between the last and current
revigws, one must examine not oy the
quentitative estimate of risk from thess
expozures (e.g. the numbers of
prematire deaths or increased hogpital
admissiong at various levels), but also
the degree of confidencs that the
Agency has that the observed health
effects are canscally linked to Phds 5
exposure at those levels. As
documented in the Criteria Documeng
and the recommendations and
oconclusions of CASAC, EPA recognizes
significant adveances In our
understanding of the health effects of
PM: 5, based on reanalyses, extended
analyses and new epidemiology studies,
new himan and animal stidies
documenting effects of concentratad
ambient particles, new lahoratory
studies identifying and investigating
biclogical mechanizms of PM tosdcity,
amd new studies sddressing the utility
of using ambient monitors to assess
pepulatiem exposures to particles of
otitdoor crigin. As 2 result of these
advances, BPA is now more certain that
fine particles, alone or in combination
with other pollutants, present a
significent rizk to public health ar levels
at or abowe the rance of levels that the
Agency had considerad for these
standards in 1997 From, thiz more
comprehensive perspective, since the
risks presented by FM; - are more
¢ertain and the overall current
quantitative tisk estimates are about the
same as in 1997, Phy s-related risks are
now of greater concern than o the last
Eview,

In sum, quantitative Tick estirnates
were not & basis for EPA's decision in
setting & level for the PM; 5 standards in
1997, and thev do not set any quantified
“benchmark’ for the Agency's decision

o revise the PMa. ; standards at this
time, In a0y case, there is nota
significant difference in the risk
estimates from 2987 to wow, Finally,
EPA believes that confidence in the
casal relationships between ghort- and
long-term exposures fo fine particles
and varicus health effects has increased
markedly since 1997, Therefore, similar
oT ven somewhat lower quantitative
risk estimates today would not be a
basis to conclnde that na revision to the
suite of PMa ; standards is “requisite™ to
protect public health with an adequate

in of s .

["li Some of these commenters also
identified “new" studies that were not
imeluded in the Criteria Document as
showing “contioued erosion of the
hypothesis that there is a canzal
conngction between fine PM mass and
health effects" and further snpporting
“the conclusion that mere stringent
PMz 5 standards are not justified”
[Fillsbury et al., p. 14]. 45 discussed
ahove in section LC, EFA notes that, as
in past WAAQS reviews, the Agency iz
basing the final decdsions in this review
on the studies and related informarion
included io the PM air quality criteria
that have wedergone CASAC and public
review, and will consider newly
published studies for purposes of
decizsicn making n the mext PM NAAGQS
review. Nonetheless, in provisionally
evaluating commenters’ arguments (zee
Fespunsze to Comments dorement), EPA
notes that itz provisional assessmont of
*mgw” science found that such smdies
did not materially change the
conclusions io the Criteria Document.

3. Conglusions Regarding the Meed for
Revizion

Having carefully considered the
public coaments, as discussed above,
the Administrator believes the
fundamental scientific conclusions on
tha sffects of PMz s reached in the
Criteria Docurnent and Staff Paper,
dizenssed ahove in section ILE.1,
remain valid. In considering whether
the suite of primary PMp s standards
should be vevised, the Administrater
places primary consideration on the
evidence obtained from the
epidemiclngic strdies, and finds the
evidence of serions health effects
reporied in short-terme exposure stodies
conducted in areas that wonld meot the
current suite of PM; s standards to be
cernpelling, especially in Hoht of the
extent to which such studies are part of
an overall pattern of positive and
frequently statistically significant
asenciatinns across a broad range of
gtudies, The Administrarcr believes that
this literature collectively represents a
strong and generally robust body of

evidence of serious health effects
associated with both short- and long-
term exposures to FM: . Further, the
Administrator heliewes that the
increased canfidence in the evidence of
health effects assoriated with leng-term
axposure to FMy s supports velying on
long-term exposure studies 25 the basis
for setting the annual standard in this
revigw. is in contrast to 1997 when
EPA relied primarily on evidence from
the then-availahle shert-term exposure
shrdies as the primary hasis for seting
the anomal standard. As dizseussed in the
Criteria Document and Staff Paper, the
Admivistrator believes that muck
Progress has been made since the Fast
Teview in teducing some of the major
uncertainties that were important
considerations o establishing the
current suits ¢f Py « standards.

Extensive critcal resdiew of this body
of evidence, the quantitative risk
assessment, and ralated uncertainties
during the criteria and tandards review
process, including review by CASAC
and the public of the basis for EPA's
proposed decisicn to revise the suite of
primary PM; s sandards, hag identified
a number of issnes about which
differemt reviewers disagres and for
which additional research is warranted.
Nonetheless, ¢n balance, the
Administrater believes that the
remaining uncertzintes fn the available
avidence da not diminish confidence in
the associatinns hetween serdous
mortality and morbidity effects and
exposure to fine particles, in particular
a3 repurted in peer-reviewed short-term
exposure studies at levels allowed by
the current standards. In this repard, the
Administrator agrees with CASAC and
the majerity of public commenters that
revision of the current, suite of PMa s
standards ta provide incressed public
health protection is both appropriate
and pecessary. Based on these
considerations, the Administrztor
concludes that the current suite of
primary Phs < standards, taken topether,
iz not sufficient and thus not reguisite
to protect public health with an
adequate margin of safety, aad that
revizion is necded to provide ereased
public health protection.

It is important to note that this
conclusinn, and the regsoning on which
it is based, do not address the question
of what specific revisions ate
appropriate. That tequires looking
specifically at the cument indicator,
averaging time, form, and level of the
Zthour and annnal PMg 5 standards,
and evaluating ]:.hfh::idenc? E};ﬁfaﬂt to

etermining whe any o =
elemnents should be reﬁ.zred, The
analyses dizcussed above concerning
the peed to vevige the owrrent standards
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go ne further than determining whether
the evidence, taken es o whole,
indigates that greater gﬁhc bealth
protection is needsd that provided
by the current suite of PMy 5 standards.

C. Indigator for Fine Porteles

Lo 1997, EPA established PMe 5 as the
indicatar for fine particles. In reaching
this decision, the Agency first
considered whether the indicator
should be based on the mass of a size-
differentizted sample of fine particles or
01 OHE 0T more components within the
mix of fine particles, 3econd, in
establizhing a size-based indicator, 2
size cut peaded to be selectad that
wounld appropriataly distingoish fine
pa:éi;les from particles in the coarse

puglalel:N

In addressing the first question in the
lagt revrignw, EP A determined that it was
appropriate to control fine particles asa
group, a5 opposed to singling out any
particular component or class of fine
particles. Community health studies had
found significant associstions hetwesn
warions indicators of fine patticles
(including Pz s or PMyp in areas
dominated by fine particles) and health
effects in a large number of areas that
had significant mass contribetions of
differing components or sources of fine
particlaz, tacluding suliates, wucrd
smeke, nitratez, secondary organi
compounds and acid su]far.e aemsols In
addition, 8 wumber of animal
tocdcologic and controlled humen
exposure studies had reported health
effects associations with high
ooncentrations of numerons fine particle
compuonents (g.g., sulfates, nitrates,
transition metals, trganic compounds),
althongh such assaciations were not
comsistently observed. It also was not
possible to rule out any compongnt
within the mix of fine particles ag not
centritnzting to the fine particle effects
found in epidemislogic studiss. For
these reasons, FPA concluded that totel
mass of fine particles wag the most
appropriate indicator for fine particle
standards rather than an indicator hased
on PM composition (B2 FE 2BEGT).

Having selected a size-based indicatnr
for fine particles, the Agency then based
its selection of a specific size cut on a
number of considerations. In focnsing
on a size cut within the size range of 1
10 2 um (i.e, the intermadal range
between fine and coarse mode
particles), the Agency noted that the
available epideminlogic studies of fine
particles were based largely oo PM; 5
ooly very limited nse of PM; monitors
had been made, While it was recognized
that nsing PW; as an indicator of fne
patticles would exclude the tail of the
cpoarge mode in some locatons, in other

locations it wonld miss & portion of the
fine P, especialty nunder high hnmidity
conditions, which wonld result in
falsely low fine PM measurements on
days with sorme of the highest fine Ph
congentrations. The zelection of a 2.5

- um size cut reflected the regulatory

Importance that was placed on defining
an indicator for fine particle standards
that wonld more com IE'tE]. caphme
fine particles under &num tkaly
1o be encowatered an::mss: the U.5.,
espacially when fine particte
congenirations are likely to be high,
while recognizing that some small
coarse parbcles wonld alsn be captured
by PMs s monitoring, Thus, EPA's
selectiom of 2.5 pm as the size cut for
the fine particle indicator was based on
consideraticns of consistency with the
epidemialogic studies, the regulatory
importance of more completely
capturing fine particles under all
conditions, and the potental for limited
intrusion of coarse particles in some
areas; it also took into account the
general svailability of monitoring
technology (62 FR 2B658),

I this current review, the same
considerations continue to apply for
selection of ax appropriats indiecater for
fing particles. As an izitial matter, the
available epiderniologic studies linking
martality and merhi zhglt;' effects with
ghort- and long-term exposures to fne
particles comtine to be latgely indexed
by PMas. Some epidemiclogic studies
also have continued to implicate various
components within the mix of fine
particles that have been more commonly
studied (e.g., sulfates, mitrates, carbon,
organic componnds, and metals] as
being associated with adverse effects
(EPA, 2004a p. 9-31, Tahle 8-3). In
addition, several recent studigs have
uged Pivlz 5 speciation data to evatoate
the association between mortality and
particles from different sources
[Sehwartz, 2003; Mar o of., 2003; Tsai
et al, 2000; EFA, 20043, section 8.2.2.5).
Schwartz (2003) reportad statistically
significant associations far moxtality
with factors representing fine particles
from traffic and residual 6il combunstion
that were little changed in reanalysis to
address statistical modeling issnes, and
also an associaticn between mortality
and coal combustion-related particles
that was reduced in sire and lost
statistical sipnificance in reanalysis, In
Phoenix, significant associations were
reported between mettality and fine
particles from traffic emissions,
wegetative burning, and repional sulfate
sources that remained vochanged in
reanalysis models [Mar ot ¢, 2008).22

21 pfay af af. (2003 natad that sulfats alone in B
s’ngle-poiiatant made] was not assesialed witk

Finally, a srall sindy in three New
Jersey cities reported significant
associations between mortality and fine

arbicles from industrial, oil buerning,
E:mtnr vehicle and sulfate aerozol
sources, though the results were
soragwhat inconsistent between cities
[Tsai et e, 2000).22 Mo sigeificant
increase in mortality was reported with
a source facior representing crustal
material in fine particles (EPA, 20043, p.
B—Bdi] Recognizing that these thres
studies represent a very preliminary
effort to distinguish effects of fine
particlas from different sources, and that
the results ave oot always consistent
acrosg the gities, the Critevia Document
found that these stediss indicate that
exposuTe to fine particles from
combustion sources, but not crustai
material, is associated with mertality
(EPA, 20043, p. 8-77), Animal
tnxicologic and controlled hamean
exposure studiss have contivued to link
a variety of PM components o particle
types [e.p., sulfates, notably primary
metal sulfate emissions fom resideal nil
burning, metals, organic congttrents,
biozerosols, diesel particles} with health
effects, though often at high
concentrations (EPA, 2004z, sectiom
7.36.2). In addition, 2eme recent studies
have suggested that the ultrafine suhsef
of fine particles (generally induding
pazticles with a nominal asradynamic
diametar less than 0.1 pm) may also he
agznciated with adverse effect= [EFA,
20044, &1 B=G7 o B=GR).

teria Dociment recomized

that, for a given health response, some
Hne particle components are likely to be
more closely linked with that respomse
than others. The prezumption that
different PM constituents may have
differing biological responses is
tovdcolngically plangible and an
important source of uncertainty in
i ing such epideminlogl
mmmm spemﬂcEPl effec%ggt}icem Ay
be stronger correlation with mdividug]
PM components than with aggrepate
particle mass. In addition, particles or
particle-bound water can sct a= carriers
1o deliver ather tosde ageats toto the
Tespiratory tract, snggesting that

cardfovneonlar moetality, Bt that the 2ul fule
“fartae,” which was g6 assodated, mntained
elevated levels af lead acd broming. The authars
state what the health asscciation with the suifata [5)
Eagtar "may be weflective of the contibution of Pb
[laad] ansd Br (bromine| to tha S factos,™ Mar s
(2203} did not prevride informetion ebowt sngla-
pollutant anelysis of sulfate ar about contribaticn
«of Fb end Pr ta the 5 fctaz,

zzpinre speeiBeally, statisheally sigmiSeat
asariAbians wend rapsacted with hcm%.;:\epu-ueuu.ug
Ene particlas fom ail buming, indnatrael aed
fulfate amngal sonvmes in Mewark and with particles
from il burzing and meter vehide swmes o
amdea, and no statistically significent assecations
it mgnorsad in Elizabath,
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exposure to particles may elicit effects
that are linked with a mixtore of
components more than with any
individual PM component (ERA, 2004a,
section 9,2.3.1.4].

Thus, epidemiolagic and toxdcologic
studies have provided evidence for
effects aggociated with waricus fine
particle components or size-
differentiated subsets of fine particles.
The Criteria Document concluded:
“These studies sugpest that many
different chemical components of fne
paxticles and a variety of different types
of source categories are all associated
with, and probably contribute to,
mortality, either independently or in
comhbinationg™ (EPA, 2004a, p. 8=31].
Conversely, the Criteria Document
provided no basts to conclude that any
individual fins particle component
cannot be associated with adverse
health effects (EFA, 2005, p. 5-17). In
short, there is not sufficient evidence
that would lead toward the selecton of
cme or more PM components as being
primarily responsible for effects
associated with fine particles, ner jg
thers suffirient evidence to suggest that
imy companent should be eliminated
from the indicator for fine particles. The
Staff Paper continued to recognize the
importance of an fndicator that not enly
captures 21l of the most harmful
compements of fine particles ({e., an
effective indicatar), but 2lso emphasizes
comtral of thoze constituents or
fractions, including sulfates, mansition
metals, and grganics that have been
associated with heslth effects in
epidemialogic andfor teadcologic
studies, and is thirs moct 1ikely to Tesult
in the Jargest risk reduction (i,e., an
efficient indicator]. Taking inte account
the ahove considerations, the Staff Paper
conclirded that ft remains appropriats to
control fine particles as a proup; Le.,
that total mass of fime particles is the
mast appropriate indicator for fue
particle standards (EPA, 2005, p. 5171,

With regard to an appropriate size cut
for a size-based indicator of tatal fine
particle mass, the Criteria Document
concluded that advances in o
understanding of the characterigtics of
fine particles continue to support the
use of particls size 45 an appropriate
basis for distinguishing between these
gubclasses, and that a nominal size cut
of 2.5 wm remains appropriate (EPA,
2004a, p. %22, This conclusinn
follawed from a resogmnition that within
the intermodal Tange of 1 to 3 pm there
i$ oo unambignons definition of an
) iate size cut for the seperation of
l]ll:a overlapping fine and :na:'gs?e particle
modes. Within this range, the Staff
Paper considered size cuts of both 1 pm
and 2.5 pm. Consideration of these two

size cits tonk into account that there iz
penerally very little mass in this
intermodal range, alth in zome
circumstances {e.g., windy, dusty areas)
the coarse mode car extend down to
and below 3w, whereas in other
circumstancas (e.g., high hnmidity
eonditions, usnally associated with very
high fine particle conmcentrations) the
fine mode can extend up to and above
2.5 . The zame considerations that
led to the zelection of 2.5 um size cut
in the last review—that the
epidemiologic evidence was largely
based on PMa s aod that it was more
important from a regulatory perspective
to capture fine particles mors
completely under 21l conditions Kkely
to be encountered across the 1.5,
(especially when fine particle
cencentrations are likely to be high)
than to avoid some coarse-mode
intrusion into the fine fraction {y sume
argaz—led to the same recommendation
in the Staff Paper [EPA, 2005, p. 5-18),
which was engﬂr&ed by CASAC initg
recommendations for Phs s standards
(Henderson, 2005a, p. 6]. In addition,
the Staff Paper recognized that particles
can act as carriers of water, oxidative
compounds, and other cornponents into
the mspiratery system, which adds to
the importance of ensuring that larger
accomulation-mode particles are
included in the fine particle size cut
(EPA, 2008, p. 5-18).

Consistent with the Staff Faper and
CASAC recommendations, the
Administrator proposed to retain Py s
a5 the indicator for fine particles.
Futher, the Administeator provisionally
congluded that currently available
studies do not provide a sufficient basis
for supplementing mass-based fing
particle standards with standards for
any specific fine particle component or

et of fine particles, or for
eliminaﬁ.n% any individual component
or subset of ¢compeonents from fine
particle mass standsrds. Addressing the
turrent uncertaintiss in the evidence of
effocts associated with varions fine
particle components and types of seurce
categories ig an important elernent
HPA’s ongoing PM research pragram.

In sa ggi.ug, the Adminisﬂ%to? also
noted that some commenters had
expreszed views about the importance
af evalnating health effect assaciationg
with various fine particle compoments
snd types of source catepoties as a basis
for focusing ongoing and fumre research
o reduce wocertzinties in this area and
for considering whether alternative
indicator(s] are now or rsy be
sppropriate for standards intended 1o

totact against the array of health effects
S‘!a‘t have been associated with fine
particles as indexed by PMas.

Infoxmation from such studies could
also help inform the development of
magéies that emphasize control of
specifie types of emission sources zo as
to address particle: of greatest concern
to public health. While recopnizing that
the studies evalvated in the Criteria
Document provided some Jimited
evidance of such associationg that is
helping to forus research activities, the
Administrater solicited broad public
comment on issues related to studies of
fine particle components and types of
suurce categories and their usefulness ag
& basis for consideration of alternative
indicator(s) for fine particle standards.
Io general, comrnent was solicited on
relevant new published rescarch,
recommendations for studies that would
be appropriate for inclusion in future
research activities, and approaches to
assessing the available and futore
research regulis to determine whether
alternative mdicaters for fine particles
are warranted to provide effective
protection of public health from effects
associated with long- and short-term
exposure to ambient fine particles [71
FE at 2645], Mare specifically, the
preposal solicited comment on a
number of related issues, including the
extent to which reducing particulay
types of PM [differentiated by either size
or chemisTy) mipht alter the size and
toodeity of remaining particles; the
extent to which fine particles in nrhap
and rural ateas ¢an be differentiated by
&ige or chemistry; the extent to which
the latest scientific mformation can be
used te inprove our understanding of
the relationship of monitored pellution
levels 1o human exposnre; and on
studies using concentrated ambient
particles (CAP:) and their nse in
examining the towicity of specific
mizxtures of pallutants o n?parﬁcula:‘
source categories.

The EPA received comparatively few
public comments on {ssues related to
the indicator for fine particles.z2 Public
comments from all rosjor public and
private sector gronps received on the
proposal were overwhelmingly in favar
of EPA’s proposal to retain P s a5 the
indicator for fine particles. Commenters
who supparted retaining FMy ¢ as an
indicator arpued that current scientific
evidence does not identify specific
Components ¢ sowrces of concern and
therefore, that 8 mags-hased indicatar
remains the appropriate tndicztor for
fine particles (Fngine Manufacturers
Aggociation; American Lung
Assotiation et al). Some commenters
emphasized the need to conduct
additional research to more fully

1 Np public comments ware submitted regarding
the nse of 8 dilfeceat size far Sne particies,
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understand the effect of specific PM
components and/or sources cn public
health. For esmmple, the Electric Power
Research Institute highliphted specific
new rasearch stodies that had besn
completzd since the close of the Criteria
Document addressing issues related to
fine particle components and source
apportionment, and noted its cngoing
rezearch on component-related health
effects that includes coordinated
epidemiology, toxicology, and exposure
assessment studiss. The Administrater
recognizes the work of the Electic
Poawer Research Institute and agrees that
additional research is fmportant to
improve fumure understanding of the
role of specific fine particle components
and/er sources of fine particles. The
Administratar alsn recognizes the
ongring efforts of HEL to conduct
additicnal multdisciplinary resgarch
tergeted af expanding the available data
on the health effects associated with
spocific PM components [HEI 2005).

Haying considered the public
comments on this issue, the
Administrator concurs with the Staff
Paper and CASAL recommendations
and conclades that it {5 appropriate to
retain P, 5 45 the indicater for fine
particles.

. Averaging Time of Primary FM: 5
Stomd

In the lest review, EPA established
torg PM: < standards, based oo annnal
and z4-hour averaping times,
respectively (62 FR 38863—70], This
decision was baged, bo pext on evidence
of health effects related to both shon-
term {from less than 1 day to up to
several days) and long-term [from a pear
10 several years] measires of M. The
EPA nnted that the large majority of
community epidemiologic studies
reported associations based on 24-hour
averaging times or cn multiple-day
averages. Further, EFA noted that a 2a-
hour stamdard conld alzo effectively
protect against episodes lasting several
days, as well as providing some degres
of protection from potential effects
asgociated with shorter duration
exposures. The EPA also recopnized thet
an armual standard wonld ide
effective protection against hoth anaypal
and ult-year, cumulative exposures
that had heen associated with an array
of health effects, and that a much longer
averaging time would complicate and
unnecessarily delay control strategics
and attaintnent decisions. The EPA
considered the possibility of seasonal
effects, although the very limited
avaflable evidence of such effects and
the geasonal varfahility of sources of
fine particle proissions arross the
gountry did oot provide an adeqaate

basis for establishing a seazonal
averaging time.

In considering whether the
information available in this review
supported consideration of different
averaging Hmes for PM: 5 standards, the
Staff Paper concluded that the available
information is generally consistent with
amd supportive of the conclugions
reached in the last review to set Fivio ¢
standards with both annnal and 24-hour
averaging imes, In congidering the new
information, the Staff Paper made the
followinp observations (EPA, 2005,
saﬁoﬁs.s,a}: e of stud

1) There is & prowing body of stndies
that provide additional evidence of
effects azsociated with exposure periods
shoeter than 24-hers (o.g., une to
several houxs] (ERA, 28048, section
5.5.5,1). While the Staff Paper
copcluded that this information remaing
too Umited to sevve a5 a basis for
eatablishing o shorter-than-24-hour fine
particle primary standard at this tme, it
also noted that this information gives
added weight to the importance nfa
standard with a 24-hour averaging time.

(2] Some recent P, studies have
used a distributed lag over several days
to weeks preceding the health event,
although this madeling approach has
not been extended to studies of fine
particles [EPA, 20043, section 3.5.5).
While such studies continue to miggest
congideration of a multipls day
averaging time, the Staff Paper noted
that limiting 2&-hour concentrations of
fine particles will alse protect against
sffects found to be assuciated with Ph
averaged over many days in health
studisz. Consistent with the conclusion
reached in the last review, the Staff
Paper comcluded that a mottiple-day
averaging time would add complexity
without providing rore effective
protection than & 34-hour averape.

(3} Whils some newer studies have
investipated seasomal effects (EPA,
20042, secton 3.5.5.3], the Staff Paper
concluded that currently available
evidence of such effects is st ton
limited to serve as a basis for
considering seasonal standards.

Bazed un the shove considerations,
the Staff Paper and CASAC (Hendersom,
20083, p. 6] recommended retaining the
curvent annwal and 24-hear averaging
times for PM; 5 primacy standards. The
Administrator concurred with the staff
and CASAL recornmendations and
proposed that averaging times for PMg s
standards should continne to inclade
apnual and 24-hour averzges 1o protect
against health effects associated with
short-term (hours to days) and long-term
[seasons to years) exposure periods.

The EPA received wery limited public
comment on the izswe of averagies time

for the PMa s primary stendards. &
group of puh]?c: health and
anviropmental organizations apreed that
“the EPA has selected the appropriate
averaging times for the fine particle
sta&ﬁards" (Araerican Lung Association
eral).

Having considered the public
comment: ¢m this issue, the
Administrator concurs with the
recommendations presented in the Staff
Paper and recommendations made by
CASAC (Henderson, 20052) and
coneludes, as proposed, that it is
appropriate to retain the current annnal
and 24-hour averaging times for the
primary PM; 5 standards 1o protect
against health effocts associated with
short-term and lnng-term exposure
periads.

E. Form af Primary P, s Standerds

1. 24-FEowE PMs 5 Standerd

In 1997 EPA established the form of
the 24-hour PMo 5 standard as the 88th
percenttle of the annpal 2&-hez
concentrations at each population-
criented monitor within an area,
averaged over three years (62 FR 36671—
74). EPA found that, as compared to an
exceedance-based form used in earlier
PM standarde, & eoncentration-based
forem is voore reflective of the health risk
posad by elevated PA: - concentrations
becanse it gives proportionally preater
weight to day: wg]en somcentrations are
well above the level of the standard than
to days when the concentrations are just
ahowve the standard. Further, a
concentration-based form befter
compensates for missing data and less-
thav—every-day menitoring; and, when
averaged over 3 years, it has greater
stahility and, thus, facilitates the
development of more stabie
implementation programs. After
conzidexingar of concentration
percentibes from the 95th to the 95th,
EPA selected the 98th percentile az gn
appropriate balance between adequately
limiting the occurrence of peak
copcentrations and providing increased
stability and robustness. Further, by
baging the form of the standard on
concentrations measured at population-
oriented monitoring sites [as specified
in 0 CFR part 58], EPA intended to
provide protection for people residing
in or near localized aveas of elevated
concentrations.

In this review, tha Staff Peper
concluded that itis :Epmpriate to retein
a concentration-based form that is
defined in terms of a specifie percentle
of the distribution of Z4-hour Pz«
concaniations at each population-
arignted monitor within an area,
averaged over & vears, This staff
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Tecommendation was baged on the same
reasuns that were the hagiz for EPA's
selection of thiz type of form in the Jast
review. As to the specific percentile
value to be considerad, the Staff Faper
took irta consideratien: 1} the relative
risk reducton afforded by alternative
forrms at the same standard Tevel, (2] the
relative year-to-year stability of the aix
quality statistic to be used as the basis
for the form of a standagd, and (3] the
implicaticns from a public health
communication perspective of the
extent ta which either form altows
different numkbers of days in & year 1o
be above the level of the standard in
dareas that attain the standard. Based on
these considerations, the Staff Paper
recommended either retaining the agth
percentile form or revising it to be based
on the 99th percentile form, and noted
that primary consideration should be
given to the combination of form and
level, as compared 1o locking at the
form in isolation (EP4, 2005, p. 5—44).

In comsidering the infomrnation
provided in the Staff Paper, most
CASALC Panel members favored
continued use of the 98th percentile for
a concentration-based form hecause it is
mare robunst then the 9oth percentile,
such that it would provide more
stability to prevent areas fram moving in
and out of attainment from year to year
(Henderson 2005a). In recommending
retention of the 93th percentile form,
the CASAC Panel recognized that it is
the link between the form and lavel of
a standard that determines the dagree of
public health protection the standard
affords

In considering the available
information and the Staff Paper and
CASAL recommendations, the
Admintstrator propesed to retain the
form fex the 2&-hour standard. Tn so
doing, the Administrator foensed on the
relative stability of the 98th and 98th

ercentile forms as a basts for selecting

e 96th percentile form, while
recognizing that the degree of public
health protection likely ta be afforded
by 2 standavd is a result of the
cumbination of the form and the level of
the standard.

None of the public commenters mised
objections ¢ continuing the uze of a
concentration-haged foom for the 24-
hour standard. Many of the individuals
and proups who supported & mors
stringent 24-hour PMy ¢ standerd noted
above in Section I1.E, however,
recommended a more restrictive
concentraton-bazed percentile form,
specifically a 0oth percentile form. The
limited number of these commenters
who provided a specific rationale for
thiz recommendatinn generally
expressed their concern that the 95th

percentile form could allow ton many
days where concentrations exceeded the
level of the standard, and thus fail to
adequately protect public health, The
EPA meeived comparatively few public
commgrts from State and local air
polluticm contol authorities and tribal
orpanizations on the form of the Z4-hpur
PM; s standard. Of the Nmited number
of state air pollution contro] authorities
that comamented on the form of the 24-
kour PMz 5 standard, all supported
retaining the 95th percentile form. Of
the limited munber of local air pollution
contrel authoritles and tribal
organizations that commented on the
form of the 24-hovr FMs ¢ standard,
some supported retaining the 98th
percentile form while athers supported
the 99th percentile form. Bepond their
support for retaining the curtent 24-
b PMa 5 standard, which hag a 93th
percentile form, commenters
representing industry associations and
businesses provided no specific
COMMENts Teg the form of the 24-
hour PM; ¢ standard,

The EPA notes that the viewpaints
represented in this review are similar 1o
comments submitted in the last review
and through various NAAQS reviews.
The EPA recopnizes that the selection of
the appropriate form includes
mainteining adequate protection apainst
peak 24-hour values while alsa
providing a stable tarpet for rigk
manzgernent proprams, which serves to
provide for the most affective public
health protection in the long run.z+
Mothing in the commenters” views has
provided a reason to change the
Administrator's previous conclusion
regaxding the appropriate balapge
represented in gne proposed form of the
24-hour PM: « standard, Therefors, the
Adminfstrator concurs with CASAC
recorrmendations and concludes that it
is appropriate to retain the 9&th
percentils form for the 2a-hour PM, ¢
standard. .

In reaching this conclusion, FFA also
recognizes that several states that
otherwise supported EPA’s propusal to
retair the 95th percentile form of the 24-
hour PM; ¢ standard raised concerns
regarding a techni¢al problem
associated with a potentizl bias in the
mathod used to calenlate the 9&th
pergentile concentration for this form,.
MESCAUM, in particular, noted that
“the existing and propesed
methodology vields a lower [i.e,, less
stringent) value on averape fora 1 in 3

24 8en ATA LT, 283 F_ 3d at 374-375 which,
cencludes it is lagstiemate far EF A ta copsider
pramedion «f gverall cffectiveness of
implementatinon prograras, bels ding theic gverall
stahiliby, i satbing 4 stmdard thag 15 requisite o
prvtect the public haalth,

day frequency sample data-set
cotmpared to a daily sample data-set by
approximately 1 ug/m?"" [NESCAUM, p.
%), and resommended revisions to the
methodology such that “the calculation
s insensitivg to data cepture Tate
ot sampling frequency” (NESCAUM,
Attachment A, p.7]. Another state
commentar ested the issue could be
addressed b}srlfgtie addition of langrage
that requrires areas that are near the
daily NAAQS to continue to use every
day FRM/FEM sampling” (Delaware
Department of Natural Rezources, p. 4].
The EPA agrees with these commenters
that the potential bias in caleulating the
design value of the 24-hoor P«
standard is a concern Ta reduce this
biag, EFA had proposed to increase the
sampling frequency for monitoring sites
that were within 10 peresnt of the
standard to I in 3 day sampling (Part 54
section 12(d)(1)). The EPA is persuaded
by these comments that it is appropriate
to adust the preposed sampling
frequency requirements in arder to
further redure this bas. Accordingly,

-EPA 1z modifying the final monitoring

requirements such that areas that are
within 5 percent of the standaxd will be
required to increase the frequency of
sampling to every day [Part 58 section
12(d][11.2s

2. Anmual PM;S Standard

In 1897 EPA, established the form of
the anmual PM; 5 standard as an annnal
arithmetic mean, gveraped over 3 years,
from single or multiple community-
criented moniters. This form of the
annual standard was intended to
represent a relatively stable measure of
air quality and to characterize area-wideg
PM; ; concentrations in canjuncton
with a 24-hour standard designed to
provide adequate protecton against
localized peak or seascnal FM; 5 levels,
The current anniral Pz 5 standard level
is to be compared to measuremments
mades at the community-orientad
monitering site recording the highest
level, or, if specific constraims are met,
measurements from multiple
commmity-griented monitaring sites
may be averaged (Part 50 Appendix N
section 1.0(c) and 2.1(3) and (b) and Part
58 Appendix D secton 2.2.3.6.1; 62 FR
38672). Community-oriented monitoring
sites were specified to be congistent
with the intent that a spatially averaged
anmual standard protect persons living
in smaller communities, as well az thoge
in larger populetion centers. The
constraints on a/lowing the use of
spatially averaged measurements were

25 Seg final mlemaking notice ragardtng revisione
o ambdant air mondtering reguiveeesis, eliswhoomo
in todays Faderal Rbeter.
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infended to limit averaging across
poorly correlated or widely disparate sir
quality values. 26 Thiz approach was
jndged to be conststent with the shari-
1erm epidemiclopic sudiss on which
the annual FMz s standard was primarily
based, in which air quality data were
generally averaged across multiple
mopiters in an area or were taken from

a giogle monitor that was selected to
represent community-wide expasires,
net localized “hot spots™ (62 FR 38672,
These aiteria and constraints wers
intended to ensure that spatial averaging
wonld not resely in {nequities in the
level of protectioy, aﬂ'urcg{:d by the Fidy 5
standards (1 ).

In thiz review, there now exdsts a
much larger set of PM; ; afr quality data
than wag available in the last revigw,
Consideration in the Staff Faper of the
spatial varjability across urhan areay
that iz revealed by this new data bage
has raised guestions as to whether an
annua) standard that allows for spatial
averaging, within currently specified or
altemuative constraints, weuld provide
appropriate public health protection.
Andlyses in the Staff Paper to assess
theze questions, as discussed below,
ook inte acconnt both ageregate
population risk across an entire urban
arez and the potential for
disproportiorate impacts on potentially
vulnerable subpegmlations within an

Ared.

The effect of allowing the se of
spatial averaging on appregate
population rigk Eu'as considered in
sensitivity analysae included in the
health isk agsazsment [EPA, 2005,
section 4.4.3.2). In particular, this
included analyses of several urban areas
that compared estimated mortality risks
based on calcwlating compliance with
alternative standards [1] using air
quality values from the highest
corpmunity-oriented monftor in &n area
and [2) wsing air quality vafues averaged
acrogg all such monitors within the
congiraints om spatial averagiog allowed
by the current standard. 27 Az expested,

= The mETant covstraints inrlude the critaris that
the cor-elatine conflcient between monitor pairs to
ke aviznged be &t laest 0.6, ard that d¥eenoes i
mean 2T quality values between monitars te be
avesaged oot excesd 20 pescant a4d that atoos o
which monitoring sesvits may be averged shoald
prncipally ke ted by ihe sama mafor asission
souree of P 2 (Pact 58 App. D soction 2.8,1.6.11

= A« diyoussed i tha Staff Papes (EFA, 2005
seotion 4,2.2), tha menita-ed air quality 1eluas were
usad to detertning the design valus far Fie avsual
skndard in eack ares, as apalied ta a “composita™
maonitar to reflect arcanwide exposuces, Changing
the basis of the annual standard desigs walue from
the concent=ating at tha kighert moniter te the
averige congrnitzation acrdss all manitors
the ampurt of raducton i Pz« levels thar is
aseded to just paeet the current or altarzative
aminal standards, With avarering, less averali

estimated risks associated with long-
texm exposures that remain npon just
meeting the current annual standard are
preater when spatial averaging is used
than when the highest monitge i wsed
[1.p., the estirgared reductons in Tisk
associated with just attaininpg the
current or alternative annual standards
are less when spatial averaging is used),
as the use of the hiphegt moniter leads
to greater modeled reductions in
ambilent PMa « concentratinns 28

In considering the potentizl for
disproportionate impacts on potantially
vulnerable subpopulations, EPA,
assessed whather any such groups are
mare likely than the peneral populaticn
to live in consus tracts in which the
moniters recording the hiphest air
quality values in an area are located
Diata used in this analysis included
demopraphic parameters measured at
the census tract level, including
etducation level, income level, and
g:ercen-t minoTity population. Data from

& census tract in gach area in which
the highest air quality valwe was
monitored were comparad to the area-
wide average value [consistont with the
eonstraints on spatial #veraging
provided by the cpmant standard) in
each area (Schmidt et gf, 2005).
Recopniring the Itmitatdons of such
crogs-secticmal analyses, the Staff Paper
vhserved that the results suggest that the
highest corcentrations in an area tend to
be measured at menitors located in
areas where the g ing population
is more likely to havwe lower ediucation
and income levels, and higher
percentapes of minotity populations
(EFA, 2005, p. 541).2% Noting the
intended purpases of the form of the
annual standard, ag dizeussed above, the
Staff Paper concluded that the exdsting -
constraints on spatial avereging may not
be adequate to avoid substantially
Freater EXpOSUTes in S0Me aTeas,

wduction in ambiant Bz . it noeded o fust mast
thae aEnderis.

28 For eerple, haced 0w analyses conducted in
thras exempfe uthan areas, estimated mortality
incidanee astociated with long-tem expasurs based
o the ase of spatial avaraging ic abeut 10 t mora
then & parsent highar than estimated inmdanoe
besed on (ke use of the highest monitor (EPA, 2005,
p5=11],

20 0s suetmasized in secton Laut of the
proposal, the Critarls Docussest nates that some
epddarninlagic study meults, most notably e
asspcintions batwean totel mortal’ty and lspp-tamm
Pbd x extposura o the ADS cohort, bave shawn
larger efnet estimates in tha cokont mbgeowp with
lower aducetioz lavale (EPA. 2004a, p. 8=163}, The
Criteria Tocuseat a'sg notes tiat lower aducetine
level t3a e 3 marker or lowar sociaeceageic
stetus that may ba related to ingeaged vuinecahility
&o the aFacts of Ene particle exposures, for axampla,
ag a cesult of gmater expooure Tom proodméby to
smiroes much es roadwaye and iedugtry, s well o5
othar f2etnrs suck a5 paacer kealth status and accees
to kealtk coze (EFA. 200428, secticn B.2.4.3).

potentially resutting in disproportionate
i?fm cm these potentially vulnershle
subpopulations.

In considering whether more stringent
constraints on the use of spatial
averaging may be ap%:ﬂpriﬂte, the Staff
Paper presented results of an analysis of
recent afr quality data which sssessed
comvelations and differences between
memitoy pairs in metropolitan areas
across the country [(Schmidr ef ol
2005). For all pairs of PM; 5 monitors,
the median comrelation coefficient based
on annnal air guality data is
approximately 0,9, which is
substandially higher than the current
criterion (in Appendix D of FPart 55,
section 2.8.1.6.1) of 2 minimum
correlation of at least 0.6, which was
met by nearly all monitor pairs. The
taerent criterion that differences in
Eneam 4 quality values between
individual monitors and the
gortespunding multi-site spatisl average
not excesd 20 percent on an annual
basis also was met for most monitor
pairs, while the actnal apmual median
and mean differences for ail mondtor
pairs were 5 percent and 3 enit,
respectivaly. This analysis also showed
that in some areas with highly sexsonal
air quality patterns [e.g., due 10 seasonal
wood smoke emissions), substantially
lower seasomal correlations and larger
seasonal differences can ocour relative
to those abserved on an annual hasis,
Thi= analysis provided some
perspective on the ¢onstraints on spatial
averaging that were adopted in the last
review before data were widely
gvailable on gpatial distributions of
PME; - afr quality lavels,

In comsidering the results of the
analyses discussed abowve, the Staff
Paper cancluded that it is appropriate 1o
consider efther elimainating the
provision that allows for spatial
averaging from the form of an anomal
Py 5 standard or natrowing the
constraints on spatial averaging to be
hased on 1o6re restrictive criteris. More
specifically, based un the analyses
discussed abova, the Staff Paper
recommended congideration of tevised
sriteria such that the ¢errelation
eoeflicient between menitor pairs to be
averaged be at least 0.9, determined on
g seasunal basis, and annyal mean
differences between individual monitars
and coresponding spatial averages not
excend 10 percent (EPA, 2005, p. 5—
43,32

1¢In CASAL's review &f the Second Draft Stafd
Paper, mast of the mambars af the CASAL Ravicw
Parel fanrd the Bre parficle sections to be
"gererally wellewritten and seent Gcally wall-
reasomed” mat, bayond their recomeendation that
tha prirary Phio s stndards shouid be
streagtivened, CASAC provided no rpecifie
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In considering the Staff Paper
recommendations based on the Tesulis
of the analyses discussed above, and
focusing on a desire to be consistent
with the epidemiologic stndies am
which thg PM: s hezlth effects are based
antd comecern over the evidence of
petential disproportionate impact on

otentizlly vulnerable subpopulations,
gme Administrator proposed to revise the
fiorm of the annual PMg s standard
consistent with the Staff Faper
recomrnendation to chanpe two of the
criteria for use of spatial averaging such
that the correlation coefficient hetween
manitor pairs must be at least 0.9,
determined on & seazenal basis, with
differences between monitor values not
to exceed 10 percent (71 FR 2647). The
Administrater also solicited comment
on tha other Staff Paper-recommendad
alternative of revising the forrs of the
anoa) PMa ¢ standard to one haged on
the highest community-criented
monitor in an apea, with no allowance
for spatial averaming (Id, at 264 7—18).

Relatively fow pu;’;!].ic: Comments wete
received on the form of the anmmal PMq ¢
standard. OF the comomenters noted
above in Section I1.B who supported a
more stringent annual Phs < standard,
those who commented on the form of
the annnal FM: ; standard argaed that
the EPA snalvses described abova
demonstrated that the current form of
the standard results in uneven public
health protection lsading to
dizproporticnate u'n}:ams on pofentially
vulnereble subpopatlations, and thns a
ghange in the form of the standard is
needed, However, these commenters
argued that the proposed modifications
to the spatial averazing criteria were not
stringent enough and, in order 1o redugces
the possibility of pollirtion hatspots and
disproportionate impacts, especially in
arsas meeting the amnial Pha .
standard, spatial averaging should be
eliminated (American Lung Assaciation
et al., 2006, pp. 44—47; Schwartz, 2003,
P. 2} Of the commenters noted above in
Section ILE who supported retzining the
current annmal P, s standard, those
who commented specifically on the
firrm of the standard supported retaining
the current spatial averaging ¢riteria.
These views are most extensively
presented in comments from [ZARG who
argued that changes to the spatial
averaging criteria, effectively increasing
the stringency of the standard, ave ot
ne¢eded s the ourrent standards provide
the requizite depree of purblic health
protection [UARG, 2006, pp. 32-26). In
addition, one state air pollution contrel
agency supported a more stringent level

cOEmEnts regarding the fomn of the aeowal
standard (Heanderson, 20054, pp. 1-2).

for the annual Pz 5 standard in the
ranpge recommended by CASAC buat also
supported retgining the option for
spatial sveraging for the form of the
standard arguing that “rarely is ong
maoniter sepresentative of an entire
nonatiaiument area” especially in the
western U1.5, (Uteh Department of
Environmental Quality, 2006, p. 2).

The Administrator exaphasizes that
the intent of the cwment spatial
averaging criteria, as defined in 1997
based en a limited set of Pz 5 air
quality data, was to ensure that spatial
averaging would not result in inequities
in the level of protection provided by
the PMz 5 standards against health
effects associated with short- and long-
term ¢xposures to Pz 5. Based on the
analyses described above (Schinidt et
al., 2005), which are based on the much
larger sot of air quality data that has
becorae available since the lagt revigw,
EPA pow believes that tighter
constraints on spatial averaging are
pecessary to address concerns over
Sftenﬁﬂl disproportionate npacts on

g populations that EPA has identified
as helng potentially vulpnerable to Py
related health effects. The EPA believes
that current information end analyses
indicate that application of the current
form has the elear potential to result in
dispropertionate impacts oo potentially
vulnerable subpopulations in some
areas. The EFA recognizes that the
proposed constraints have the patential
1o increase the stringency of the annual
FPM; 5 standard in some areas in which
a State might chooss 6 use spatial
averaging. The EPA believes that in
such cases this increased strinpency is
warranted so as to address poasihle
disproporticnate impacts on potentially
vulnerable populations and more
generally te avoid inequities acrpas all
F attom groups. The EPA disagress
with those commenters who support
glirninating spatial averaging altogether.
The EPA belisves that the proposed
narrowing of the spatial averaging
criteria will adequately address the
cancerns about disproportionate npact
raised by sorme commenters, as analyzed
in the Staff Paper, by substantially
reducing the amgunt of spatial variation
in long-terre ambient levels that will he
3llmved 1o be averaged tugegirh in

etermining compliance wi E
standard. Therefore, the Administrator
couclades that the current form of the
standerd should be retained with the
propesed modifications. The forrn of the
annwg) PM: « standard is retained ac an
annual arithmetic mean, averagad over
3 years; howewer, the follawing two
aspects of the spatial averssing criteria
are marrowed: (1) The anmial mean

concentration at each site shail ha
within 10 percent of the spatially
averapged annual roean, and (2] the daily
walues for each manitoring site pair
shall ¥iald a correlation coefficient of at
least 0.9 for each calendar quarter

F. Lewel of Primary BM, s Stondards

In the last review, having concluded
that it was eppropriate i esiablish both
2a-herar and annual Ph; 5 standards,
EPA gelected a level for each standard
that was appropriate for the firaction to
be served by each (62 FE. 38674, J8676—
77). Az notad dbove, ERA conclnded at
that time that the suite of PMq 5
standards could most effectively and
efficiently protect public health by
treating the annnzl standard as the
generally controlling standard for
lewering hoth shart- and long-term
PMas concentrations.*! In confunction
with stich an snnual standard, the 24-
hour standard was intended to provids
protection agajnst days with high peak
Phd; 5 concentrations, localized
“hotspots,” and risks arising from
seasonal emissions that would not be
well controlled by an annual standard. 32

In selecting the level for the anmzal
standard in the Jast review, EPA used an
evidence-hased approack that
considered the evidence from bath
short- and lomp-term exposurs studies.
The rigk azsessment conducted in the
last review, while praviding qualitative
insights abenat the distribution of rigks,
was considered by EPA to be toa limited
o serve as a guantitative haszis for
decisions on the standard levels. In
accordance with Staff Paper and CASAC
views om the relative strengths of the
ghort- and long-term gxposure studies,
EPA placed greater ernphasiz on the
ghort-term exposure sidies. In =0
doing, EFa first determined a leval for
the annual standard baged on the short-
term exposure studies, angd then
considered whether the long-tetwm
exposure shidiss sugeested the need for
a lower level. While recagnizing that
health effects could cooar aver the full
range of concentratons observed in the
studies, EPA concluded that the

In 50 doing, EPA noted that an aanuwal standasd
wiauld focue enobrél programe o anmal av
PMz; concentrations, which would gegemlly
control the overall distribztion of 2s-hmir exposire
levals, as well a5 loag-term exposurs Lewvels, and
wald alsn resalt in fawe: and lowet 24-hogr poak
forcantretions. slternatively, a 24-hoar standard
that fecused cantmls gu prak concantrations cou'd
alsey eglt in lowsr anmuel aversge candmtEOLES,
Thus, EPA recognizad that efther standard 20uld
provide same degroe of protection from both <hoet-
and Inog-tnrm cocposmmes. with the other standard
servivg ta add-ess sitpations whera the daily peaks
and aprusL AvETAges A28 NOk congisterty corralatad
[62 FR. 266643].

32 Sem olsg ATA N7, 283 F.3d at 373 fandarsing
this ressoning).
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strompest evidence for short-term PMzs  standard, swith such standard aimed at~ PMy 5 studies a5 the principal basis far
effects poours for air quality protecting apainst health effects selecting the proposed level of the 24-
distritnetions with long-term associated with long-term exposures to hour standard. In gongidering these

concentrations near the long-term (g.g.,
anmual] average fo those studies
reporting statistically sipnificant health
effects, Thus, in the last review, EPA
selected a level for the annnal standard
that was somewhat below the lowest
lonp-term average Fi; s concentration
in a short-term exposime study that
reported statisticaily sipnificant health
effects. Further consideration of the
average PM; 5 concentmtions across the
cities in the key long-term exposure
stiudies available a1 that time did not
provide a basis for establiching a lower
annual standard level

In this review, the approach wsed in
the Staff Paper as a basts for staff
recommendations on standard levels
built upon and broadened the general
approsch used by EPA in the last
veview, This broader approach reflected
the mewe extensive and stronger bady of
evidence now avaflable on health effects
related to both short- and long-term
wxposure to Pidz s together with the
availahility of mmuch more extensive
M 5 atr quality data. This newly
availahle information was used to
conduct a mnee comprehensive risk
assessment for FMp 5. As 2 consequence,
the broader approach nsed in the Staff
Paper discussed ways to take into
accornt bath evidence-based and
quantitative risk-based considerations
and placed relatively greater emphesis
on evidence from long-term expomoe
studies than was deme in the last
review.

Given the extensive hody of new
evidence based specifically on Pha s
that is now available, and the resulting
Iroader approach presented in the Staff
Paper, the Administrator considered it
appropriate to 1se 3 somewhat different
evidence-based approach from that wsed
in the last review to propose appropriate
standard levels. In the Administrator's
view, the very laxge nurobers of Phzs
health effect studies that newe take o
tha gvailable body of evidence provide
the most religble basis for determining
the level of the standards. More
specifically, EPA's proposal relied on an
evidence-baged approsch, that
considered the much expanded body of
evidence from short-term exposute
Phds s stadies as the principal basis far
selectiog the level of the 24-heur
standard, with such standard aimed at
proteciing spainst health effects
associated with shorl-term exposures to
FM; s Likewize, the sironger snd more
robust body of evidence from the long-
term exposure FM;z s studies was
considered as the principal basis for
selectng the level of the annal

FMas,

With respect 1o the onantitative sk
assessment, the Administrator
recopnized at proposal that itrestsona
raore extensive body of data and is mare
comprehensive in scope than the
assessment conducted in the last
review, but was mindful that significant
unceriainties continue to underlie the
resulding risk estimates. Such
uncertainties generally relate to a lack of
clear understanding of a nember of
imporiant factors, inchiding, for
¢xample, the shape of concentration-

onse fimectioms, particularly when,
as here, effect thresholds can neither he
discerned nor determined not to exdst;
issues related to selection of appropriate
statistical models for the analysis of the
epidemiologic date; the role of
potentially confounding and modifying
factors o the concentration-respense
mlazi.uhon.shi 5; Issues related to
si M« air quali
disuib;i:?gm will likely cfi[:ngetyiu any
given area upnn attaiuibg a pacticular
standard, since strategies to reduce
emizsions are not vet defined; and
whether there would be differential
reductions in the many components
within P - and, if so, whether this
would result in differential reductions
in risk In the case of fine particles, the
Adminigtrater recognized that for
purpeses of developing quantitative risk
estimates such uncertaintios are likely
tn amplified by the complaxity in the
composition of the mix of fine particles
penerally present in the ambient air.
Further, in the Administrator's view,
this rizk assessment, which is based on
snrdies that do not resolve the issne of
a threshold, hag important livnitatcns as
a basts for standard senting, sines if no
threshold is assumed the assessment
necessarily predicts that ever lower
standards result in ever lower Hzks.
This hras the effect of masking the
incressing uncertainty in the risk
estimates that existz as lower levels are
considered, sven when 4 mange of
assnmed thrasholds is tncluded, Az 2
result, at the time of proposal the
Adminiztrator vigwed the risk
assessment ac providing supporting
evidence for the conclusion that there is
a need ta revise the current snite of
PM2 5 standards, but ke judged that it
did net provide an appropriate basis to
determine what specific quantitative
revisions are appropriate.

1. 24-Howr FM; 5 Standard

Based cn the approach discussed
abowe, the Administrator relied wpon
evidence from the shert-term expeosure

studies as a basis for the lewel of a 24-
hour standard, and having provisinnafly
selected a 98th percentile form for the
standard, the Administrator spreed with
the focns in the Staff Paper of looking
at the 92th percentile valnes in these
studies. In so doing, the Adiministrator
recognized that these studies provide no
evidence of clear effect thresholds or
lowrest-abserved-effects levels. Thus, in
focuwzing on 93th percentile values in
these studies, the Administratar wag
seeking to astghlish a standard level tha
will r:ﬂuire improvements in air quality
generally in aveas in which the
distribution of daily short-term
exposise 19 Pz« can reasonably be
expactod to be azzociated with serious
health effects. Althouph futnre afr
quality Improvement shatepies in any
particular area are not yet defined, most
such strategies are likely 1o tove a
broad distribution of PM: < air quality
values in an arga lewer, resulting in
reductions in Tisk associated with
exposures to PM; 5 levals across a wide
range of concentrationg.

Based on the information in the Staff
Paper and in a supporting staff
memorzndnm,#2 the Administrator
obssrved an overall pattern of
statistically significant associations
reported in studies of short-term
exposure o Pz s across 2 wide mnge of
24-hour average 95th percentile valnes.
More specifically, the Administrator
abzerved a strong predominance of
gtudies with 96th percentile values
dawn te shout 39 ug/m? (in Burnett and
Goldberg, 2003) reparting statisticelly
significant azsociztions with mortality,
hospital admissions, and respiratory
symptoms. For example, within this
range of air quality, statistically
figmificant associations were reported
for mortality in the combined Six Cities
study (and three of four tedividual cities
within that study ¢ (Klemwm and
Masgon, 2003), the Canadian &-Cley
Study (Burnett and Goldberg, 2003], and
in studies in Santa Clata County, CA-

43 A5 disraseed in the Staff Pager (EPA, 2005, p.
S=20] and supparting swff mamo (Ross and
Langstaff, 2005}, staff fronced aa 115, and Conadion
shart-term axpoewss Phia - sbadie that bad been
rearalyred as appropoate to address statistical
eadeling izsucs and considecad the extant to whicly
the reportad associations are robust te co-polluseng
confounding aed alteceazive modeling approaches
angd are hosed oo melatvely meliable air cvality data.
Additicnel eir guality date weed in 1his analysis
wets docurented it anatk er stoff memno [Foss and
Langstaff, 2066 that was plaged in the docket
ducitgy the public camment prriod.

0% the four cities W this shedy that wers withie
this range af aic coality, stavistizally significant
sl wore meporad for Boston, St Lois, snd
Faceorlle, gut not for Staubenville,
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{Faitley, 2003) and Philadelphia
{Lipfert, 2000); for huspital admissiong
andl emergency department visits in
Seattle (Sheppard et al., 2003), Teromto
[Burmett of gl 1937; Thurston at gl.,
1994), Detrait (Tta, 2003, for heart
failhme?s and prewrnonia, but not for
other canses}, and Montreal (Delfing et
al., 1998,35 for some but not all age
groups and years); and for respiratory
symptoms in panel studies in a
cembined Six Cities study [Schwarts et
al., 1994, as reanalyzed in Schwartz apd
MNeas. 2000) and in two Pennsylvania
cities [Uniomtown i Meas et al., 199%;
State College in Neas ef al., 1996}.27
Studies in this air quality range that
repoxted positive but not statistically
significant associations nclude
mortality studies in Detroit (Ito, 2008},
Fittsburgh [Chock et o, 2000),
Steubenville (Klemam and Mason, 20032],
end Montreal {Goldberp and Burnett,
2003, and a smdy of lung function in
Fhiladelphia *® {Neas st al., 1959).
Within the range of 24-haur average
96th percentile PM: » concentrationg of
gbout 25 to 30 ppfm?, the Administator
no longer obsarved this strong
predominance of statistically sigeificant
results. Rather, within this range, one
study reports statistically significant
Testlts (Max 2f al., 2003], other stadies
report mived results in which some
associations reported in the study are
statistically significant and others are
nct (Delfing ot al., 1987; Peters ot al.,
2000),2 and other studies report
associations that are nat statistisally
significant (Ostro, 2005:40 g
individual citfes within ¥lemm and
Masom, 2003), Further, the
Admiristeater concluded that the very
limited nurnher of studies in which the
93th percemtile values are below thiz
range (Stieh ef ol 2000; Peterg et of,,

#-Tha préposal incorsectly Listed this as an
asiasiation with ischeriz haort discase,

70The prepesal incorractly included Delfing g
al., 2587 ki 05 wall s correctly intluding itin
the meet lowear air quality moga,

a70F thi: sudies within this gronp that ovalaatad
wzalt-palltent associatiems, 35 disoussed abowve in
ascting LA 3, the revulis reported in Faivley (2003,
Sheppard (2003], end Ito (2003] were generally
Tobust to incluging &F gaseeus co-pothitants,

38 The propozel iccorrectly identifind this as
stetistizally sigaificant associstion.

W For meamples, Dalfine ef al. (1997) repart
stetisticelly =igaificant axsocistions hetween Ph- ¢
e fexpirmtory smerpancy departract visits for
lderly people [64 yaars ald), bat oot children [<2
¥earg ald), in o2e pact of the stedy parled [sumser
18993) bur nat the other (mumrneer 1932]. Poters of af,
(2000] repert new fndings of associations hatwaen
fine pertirles and cardiac arthytheis, but the
Criteria Document observes that the
BrsCmiatlons weye oepmted for 2 small subaet of the
study pomulatior thet had expariencad 10 o Mo
defibrillator dischargas (EFA, 20044, p B=1054],

3 The proposal incerrectly identi¥ed this ata
statsioaly aigniToart asnciarine.

2001) do neot provide a basis fer
reaching comclusions about essociations
at such levels. Thus, in the
Administeator's view, this hody of
evidence provided confidence that
statistically significant associations are
vecurring down close to this range, and
it provided a clear basis for
provisionally eonclnding that this range
Tepresents a range of reasonable values
for a 24-hewr standerd level. The
Admiristrator further noted that
foensing on the range of 35 to 30 pgfme
iz consistent with the interpretation of
the evidence held by most CASAC Panel
members s reflected in their
recommendation to selact a 2&hour
PM; 5 standard level within £his range
(Henderson, 20054, p. 7). The
Administrator recognized, howsrer, the
sepatate point that most CASAL Panel
members favored the range of 33 10 30
pEm? for the 24-hour PM; s standard in
cancert with an annnal standard set in
the range of 14 10 13 ug/m* (Id.}, as
discussed in sestion ILF.2 below.

At proposal, in considering what lewel
would be appropreate for & 24-hour
standard, the Adminigtrater was
mindful that this choice raguires
Judgrnent based on an interpretation of
the evidence that neither overstates nor
understates the strempth and Jimitations
of the evidence, or the appropriate
inferences to be drawn from the
gvidence. In the abzence of evidence of
any clear effects thresholds, EPA may
select a specific standard level from
within a ranpe of reasonable values, In
makinp thiz judgment, the
Adroinistrator noted that the general
uncertaipties related to the shape of the
concentration-response functons and to
the selection of appropriate statistica)
models affect the likelihood that
observed associations are causal down
i the lowest concentrations in the
studigs, Further, and more specifically,
the variation in results fornd in the
short-term expaosure stadies in which
the 9&th percentile values were below
35 pp/m® indicated an increage in
uncertainty as to whether likely cansal
associatons extened down below this
level [71 FE 2640].

In considering the extsnt to which the
guantitative risk assessment should
inform EPA's selection of a 24-heur
PM: 5 standard, the Administrator
tecopnired that risk estimates based on
simulating the attainment, ¢f standards
set at lower levels within this range will
inevitably suggest some additional
reductions in tisk at each lower
standard level considerad Howewer,
these quantitative risk estimates largely
depend upon assumptions mada about
the lowest level at which reported
associations will likely persist and

Temain eawsal in nature, Thus, the
Administrater was hegitant to use such
risk estivnates 45 2 basis for propesing a
specific standard level, parti 1y one
below 35 ug/m=, and instead preferred
to base the decision on level directly on
the evidence in the studie: themseives
(71 FR. 2649,

Taking the above considerations into
account, the Administrator proposzed to
set the level of the primary 24-heow
PMa ; standard at 35 pp/m?2.42 [n the
Administrator's jutdgment at that time,
based on the currantly available
gvidence, a standard zet at this level
would protect public health with an
gduguate margin of safety from serions
health effects, including prexasture
martality snd hospital ademissions for
cardigrespiratory canses that are likely
cansally associated with short-term
exposure 19 PMa -, This jndgment
appropriately considered the
Tequirement for a standard that iz
neither more not less stringent than
necessary for this purpoze and
recopnized that the CAA does nat
tequire that primary standards be set at
& zero-risk level, tut rather at a level
that reduces risk sufficiently so &= to
protect public health with an adequate
margin of safety.

At the time of propesal, the
Adminigiater recopnized that sharply
divergent views on the appmpria:%evel
of this standard had been presented to
EPA as part of the NAAQS review
process, and solicited comment oo a
wide tange of standard levels and
alternative approaches to characterizing
and addrezsing scientfic wicertaintiss,
Ong such alternative view focused very
strongly on the uncertainties inherent in
the epidemiclogic and toxdcologic
studies and the quantitative risk
assessrognt as the basis for goncluding
that no change to the current 24-heur
PMo s standard of 65 pg/m? was
warranted. In sharp contrast, others
vigwed the epidemiologic evidence and
other health studies as stromg and
robust, and generally plaged much
weight ou the results of the queantitative
risk agsessment &s a basis for soncluding
that a much stronper policy response is
warranted, gemerally consistent with a
standard lewel at or below 23 pgim?, A=
discussed below, the same sharply
divergent views were generally repeated
in comments on the proposal by the twe
distinct groups of commenters
identified in section ILE 2 ghove,

In considering comments received on
the proposal, the Administrator fixst
motes that CASAC provided additional
recomrnendstions concerning the

* A5 nated abeve, the propased fnmm of the 24.
bz standard wes the savoe as thi ceorme standard.



