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ABSTRACT

This research aims to study the innovation of a prototype air-conditioned
bus waiting stop designed to reduce dust from traffic in the area of the city. Uthai
tani Province, Thailand. Objectives are to design a closed air-conditioned bus stop
and install a dust filter device and test the effectiveness of reducing the amount of
dust generated by traffic in the bus stop area. Data on PM,s (Particulate Matter of
size less than 2.5 micron) and PM,, (Particulate Matter of size less than 10 micron)
was collected with the air quality sensor model number PMS7003. The
concentrations of PM,s and PMq in three stations in the city of Uthai tani were
investigated using PM,s and PM;, air quality detectors with dust detector model
number of PMS5003 sensor meter in January 2022 to May 2022. The PM, s and PMy,
exposure of the people near those stations was evaluated and the health risk was

calculated using Hazard Quotient (HQ).

The results indicated that the highest concentrations of PM,s and PM,
were detected at the station on the roadside in front of the Central Stadium of Uthai
thani Province with the PM,s and PM;, concentrations of 58.40 ug/m’ and 64.13
pg/m3, respectively. Whereas the lowest concentrations of PM,s and PM;, were
found at the main bus station of Uthai thani Province with the PM,s and PM;q
concentrations of 51.41 pg/m® and 58.01 ug/m?>, respectively. In addition, the results
also showed that, in the rush hours (7:00 a.m. to 8:00 a.m..), the PM,5 and PM,



concentrations reached the peak of 75.26 ug/m? and 81.08 ug/m?, respectively. From
exposure assessment, the average daily intake of PM, s and PM,, of people were in
the range of 15.39x107 to 29.32x10” mg/kg-day and 17.85 x10” to 30.96x10° mg/ke-
day, respectively. The HQ values from both PM,s and PM,, exposure were greater
than 1. The study found that the designed air-conditioned bus stop prototype can
reduce the amount of particulate matter caused by traffic from the application of
engineering knowledge in its design, installation, inspection, and can control dust
levels with air pressure systems and air purification systems. Exposure to PM, s dust
within air-conditioned bus stops reduces dust within the range. 0.00-12.98x10*
me/kg-day outside the air-conditioned bus stop reduces dust within the range 20.47-
70.26x10™ mg/kg-day. The evaluation of HQ inside air-conditioned bus stops reduces
dust in the range of 0.00-0.26, which is less than 1. Qutside air-conditioned bus stops,
dust reduction is in the range of 0.33-1.41, which has a value greater than 1.
Exposure to PM10 dust within air-conditioned bus stops reduces dust within the
range. 0.31-18.01x10-4 mg/kg-day outside the air-conditioned bus stop reduces dust
within the range 30.08-97.46x10“ mg/kg-day. The HQ evaluation inside the air-
conditioned bus stop reduces dust is in the range of 0.00-0.16 and outside the air-
conditioned bus stop reduces dust is in the range 0.27-0.89, which has a value less
than 1, meaning that those who use the service at each measurement point do not

have an impact to health.
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Respirable dust = ayaAvwIAaNnIMseWinAy 10 lulasues wwauaselueinian
g1aningszuumaiumela waganunsanduazarauluusion

NunkanagusniAveslsn

PM, 5 = Particulate matter with diameter of less than 2.5 micron
PMyo = Particulate matter less than 10 microns

ppb = part per billion

ppm = part per million

mg/m’ = JadndusiognuiAniuns

AQI = Air Quality Index

HQ = Hazard Quotient
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1) duagossyurnliiiu 10 luaseu (PM) lufuifvuadusiiugudnans
lsiiAu 10 Tueseu ininmisindifomnas mawlufilas nssuiumsgnamnssy n1sun
sl wiemsvinlidunsannisneaine Fedsnansznudegunimiesarnidlenigladily
annsai azaunglussuumaiumela

2) duarepsvuinaliiiu 2.5 luaseu (PM,s) Lfﬂus!uﬁﬁLé’umu@uéﬂawimﬁu
2.5 luasou nannswlndanerunivue 1swndan Msinwas il wagnszuIunis
gnamnssn annsailufeanluvenlidadunaviliiAnlsaluszuumaiumela uaglse
Yonsne 9 mnldsuluvsinasnaiedunaiunueraranludedolenrlinsinues
Uanidouuszavsnmas silinasnausniay Sornsveuiin iJudu

U.S. EPA (20) lalsiAnd1imma1sues Particulate Matter 10: PMyo 1337 PMy,
M8 June1u (Course Particle) W uoy 1A Tidui1ugudnats 25-10 luasou
fuvasiidaanmsasasuuviosnuuilildamensanmsvudsian uagduanianssuages
Au Wudu warldli/1d1inaa1uves Particulate Matter 2.5: PMys 1337 PM,s angd
duaziden (Fine Particle) 1ueynafifiduiugudnaradnnia 25 luaseu duaziden
fuvdsriufinanafuidevessaousd Tsdlwil ssnugeamnssy atuiliinainmvsiuems
Tneldiu uenanifredamloslneanles (SO, sonlsdvadlulnsiau (NO,) uazasdUNs
semedns (VOC,) agviufisenduansdu q luemeiliiAnduluaziBonls

3. Uszunvas|uazaad

n13537uunUsEaNve s uareasluusTeINIA @11150TIMUNAINSTNYUL VDY
naiAnruazeadld ddl 1)

1. ]luduguqdl (Primary Emission Particulate Matter) 1ina1nn15uaaean
udstudnuafulnenss 1wy duamnau dundeinvza Dd sl s

2. fundenil (Secondary Emission Particulate Matter) 1inaInUHAT8619 9
Tuvssemandaniiduazessanunasiideldsroenis duussinnioraduoynialsl
vioiduoyniainiifiosdusznoufiutu arsfifussdusznaundn fo damalumsnuas
arduoudunid Tnedamauazlumsnluusserniaieusanunidy Secondary Emission
Tneiifnsdameslasonluduazlulnsiulaoenlediduaisisuiuufsorvesuy fogd
nafe Medauleslaeenlys Wegnuassgussennimazgnoandladiiunsadayinyinlsy
Fududuuruindnainnszuiunis Nucleation wazifinvuiafinguainnszuiunis
Coagulation uag Condensation UfATewis 4 fislutaiafsuarlunguiadiududiy

6 o

ddgnvinlidauadusndudadulml wasdadidrwinliasdunidduiududiadulm
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uifu Inetladeifiavinasesefuvesnsduiumdudiagulyel Wun Usinmves Precursor
anmUsIBINIALArUN3euea Precurser fuaymaduiioglungumavioazesimuen

4. vilnvaduaraas
yinvesuarossanansautsmuasiusznoumandl fil
1. #uAzes3Na158UN3d (Organic Dust) Hlsdusynauveasaisueu lalasiau
Lavoandiau wuseanidu
1.1 fuazessarsdunidainerunivug MRaainnismnlniiiniessud
Tnefloyninvesaiveufunavidoishnivdonnnamiviiveuaiossudiinsldthiuiioa
Judulng

'
laaa = ) ¥ 2

1.2 duaveasansdunsdnlulidin Junnaindyiy vah wavdulyd Tdnwoe

o

=

Jueunpvuiadnuaziiminui awnseasylueinield Juegiuanudulueiniauay
a1 ~ a Y = o 8§ Ya Y N o § Ya a 1Y
gaunndl W avesnasvesiuvsevg FwhliAneinsuivzeriliiialsngiule
| a A s aaa | a a & v & 1%
1.3 {uaroaIna1sdunIsntaIn 1w wuaiiise Wes wazlisa Wu wuld
wuoluoinid lnglanizi@esiinulusinmavinliiinlsalavatesiin 1wy viangdn AoRuin
15a lnnewd (Ui Fadiddamanionvdesaesegmuaisnieiiveiues nioe1afnediu
UNIAFING 9
9
2. Auazo0331na158Hun3Id (Inorganic Dust) H9IAUTENBUMIY 9 191 SO
NO* Ca’* Mg®>" K + Na® CU Br usausznousmulans WU nznl wanlul Lodludnod
d‘ | Y 1 Qill ¥ | ] Y a U ] %/
diesnmelasuduilidnlUuazasaulusiinigasyiliindunsigag1aieuss
5. unasnuiinguazeas

wasidleduazessluusseinia lnevaluannsauvseandu 2 Ussunnlng 9

o))

9 HUArDRINiATULBINILTTINYIA (Natural Particle) LagkuazeaaitinaInanssuves

e

e . A P ¢ v X o a o
ULy (Man-made Particle) ¥I0RUAYDDIVINYBIATINUU UINYALLOYA PRU

1. HuareailiaTunNsIINYIR (Natural Particle) unasniilnvesuazess

(% o '
= a

MANTULDININTIINYIAUUTUIINGNITUNISITUYIANA88819TIRAT UL TdIud 1ALy
nneliiAnduazeoss lauwn

1.1 auMANAATTAN 9 INAUAN LALWIYELITARANDIBUAIANAFITIIN

a a a

AAulvivulUwvuasgluomasgluusseinia wasanasgiufulaslanizegnsdslufhund

anwagliduiuwiy Wy fudunsanalonsefunumenaulilunguneay

Ya v 1d

1.2 arepunasaniivinainivigngwaziuliiisnwuzidusyninvuin

v
a o

Lﬁﬂ wagdiminiunanunsaassasslusiniels
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13 puilissdadefinnisssdavesguilnduasiididin uazatugn
Udes pangusssnamdusiuiunnn Sseynauaansvaioadosestululdas uasasey
Tuermalduudulininoufiagmnndufuginlan

1.4 ThefuiiAaanliifisinasaivldunnegnamis uidinveuis
ogluuinalndfuiiuiifalitiviniy fduafuanlilniindsddsufinngandildlédu

[y [y

wasnuiaddyvesaiuduazendluuvainegende

o

Cs

2. {uareasiliinaInfanssuvesuywd (Man-made Particle) n308uazaes

(%
=]

fuywdatuiuvastuliaUssamiiinanesiio f

2.1 HuaressiitinaINTzuUNSALUIALIUAILALN15AT19T HuRunI BT
nsznglunuuNEsAIWIUNS TN AMALAINNTUTSYNIUES NINBsTanAsuesULNIan
Aulrauiifnegidevessn leideainsasudanniaioseudivaiudesivinduniuieonin
uazsadnseIueud 2 Somedarszuieduazentoangenmaludnuuzaiurduazendle
vosfundedu nisdeaiauulel wiemsuuugainasasiliAnduinnsiauiliia
neesasuduaziusn Wusu

2.2 {uagesIIINNITABas e WY HuINN1TaTI9aUL/01A15 N1sUTUUR
A1N1595193 N3enauenAIsLAzAIoasIeng 4 miﬂ'aa%wLﬁaam&gw‘%aﬂ%’wqﬁzw
anssyUlne uenaniinseatmvanerinindimadantiAunounisieaiisdehlmangy
¢ ensneasensgienviliuyuiiundgnasinesnunaineiais saudsnnsiensy
MangeAsvsedneasianng q feuiiy

23 fuagessninniamawiivsivendowddutudunssuiunisifiang

[d 1 a

1 fuedeBlunsmssiinveywdnisusenavfanssuusedniy aeludrudniswnlng

[
=~ a

Fowdudiodmdsnummdeululiusslewding o wu msvsiueims wniewhnrudeuly
i 6‘3&miLmlwﬁﬂJmL%aLwaqé’ma'nﬂ'Eﬂﬁlﬁmaummaammzﬂmi’u

2.4 fuazeeiannfamsndudnsinuie aantufinu uazmhenuuesigi
fin1sUsznauRanTsuALTLIY WY §9ausn Ann1Ans $1uemnT wavlseensdeuinisly
FomdddunsuwlndiferlfiAandanuiluldusslovdlusunuudng 4 udeanunsa
reliAnasuaRwduReafiuluo st eulAiuTnamafiviiudosoonuannniy

2.5 Juaressa1nn13UTenaufani1sgnaInnssudie o 1wy 1sanuagaukay
vagulany guanunssundutiiiy gaanunssailgnaunssunaneImns guamnssunan
YuBlaiudt Tssnudseneuiansiferduiiu fu nse dmsumsldusslevilunsieainsesis

Taograniis Touna n1sllungesRUNIDNITTOUARLENNTIARU AUNTIE
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2.6 Huazesannlselniln Weinnsnazaunsandanseualiiidionanin
Tadudndudoadinmswilugd Weowmads wu dnsumiauiusiinnig o waviondesidndu 9
WalmAanassuanusou lultnannsewalniisely nswnludveutomnassananivinli
ANBUAANAFNTA 9

2.7 MswverdsnanastinialunguruniusenTognuIUNUIuie
9139¢in15MInveryaraelaen1siHY UBNINLAINITEAAIMNTTUTINDIAIN1TVBT]
a < a % [ < 1 Y a 1
Tn19mnvezdunani1svenuLeInig wik1vezliIasidunuulaaznaliiiannisuase
asuaiiy eenunlaud Huaresd PMy, arsusenaulalasansueu msuaulneenlen

wannLunasinlnd Ao uaroaullowusnuanvuzueIN1TAdauln?
Yoauwnaaniilnaznuseanidu 3 Useinn As wiaantdanuununvseNunmdulrasniie
Auazeadlaenss uwiasiillenliaunsandeunl laun Aanssululssnu graimnssy n1s

v & a ¥ Y] o | A AV vy v

Wb amaan 18Ut 1NN oAy warwraIn wIANaIUITALARBUNES bAkN NISLN LA
Wamnaslusasus Sesus (22) padl

Louvasnnidauuueansgateniowuuiuf (Fugitive Sources or Area
Sources)nu188d gaamnssuilifivastszurgvonds lawn duazessainnisiimiles
IANITATOUL/D1AT N15390DUDIATTUAZAINDAT N 9] NITNOATIIULNDAAAINTO
Usuugsssuuansisggulng niswntunlas iusu

2. wnasnilauuuegiufl (Stationary sources or Point sources) ¥18f4

A a | a P2 ' a
gramnssundvaesszuigveads taud 15e1ugnamnssy anudsenounis saldiiu
Tsaudauns Tseyurmuaznguianneasnnguau o wu yasnau 159@dm wagainaimsinuseu
sy

2. WURAIALUALUULAABUN (Mobile Sources or Line Sources) 11894

A o Yva iy a a v A a ~ ¢ AN W

N159579 5 AR uRTIN1sNSEANNEIauY laun saUTsYniiu fiu N1e Fuudvsedng
A o Y oa 'S A a aa Ay | Ay oA VAl P
MAaduann1slilangu vseAulaaunfnegiaesavusuauasliuinogauuued,

nszaeiegluenie lowdeansnsud wloseudfwalaosivdi du adus Wudu
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wviasinilanuugs wvdsiudouvuid || undsdidauuuidu unasiniiauuuitud
! ! ! '
- NTEUIUMS - uvasiiinande - NAN - ggransalvl
2AAMNTTY T1.9RAMATIY - 51950yl - AU9aAT0
- Tsarlvidh - MTHTATEN - glusd - audiu
- MsLdamE - s luilas Buq -duq
INGAFIUNTTY - HuRnmanesing
(e SBuq
uazuia)
- MSHYEE
-Puq

A 4 Ussianvasuvaanilinduazeas (23)

6. ANNIATFIUVDINUATDDY

Tagtunangusvnalaimuaaiunnsgiuiuazesdduusseinia (24) dmsunis

waztadenenisilloalazdsau L{;Jw;]lu J1uazidunfILanslunII1e 1
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JansaanIneInIAveslsemanues daulvgimuailuauiasgiuduazessuusseinie
Wady 24 s wazede 1 T elanunsndesiunansenudeaunimainnisléduduazeas
Tuussene fislusserduuazavzen ol AnnesguvesusasUssmawanasiulun
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M58 1 Aasgutuazaaslusisssina

PMlO PMZ.S
Useine (ug/m>) (ug/m?)
24 47lag 19 24 42l 19
psAnIauETElan (WHO) 50 20 25 10
US.EPA 150 - 35 12
annmelsy (EV) 50 40 - 25
DOALATLAY - 50 25 8
U
- Class 1* 50 40 35 15
- Class 22 150 70 75 35
duLdy 100 60 60 40
aalus 50 20 375 12

dufuenasguduaresdulssmalneldgnivuatu iearuauarandudu
vosfjuareadluusseinia lnsunsgiuaiedssezdu (24 $alug) fuuatuiiedosty
nansznuiegunNeuNsegnadeundy (acute effect) uazannsgiuAedsszazen (1 9)
fsunduiiledesiunansenuen vienansznuFesilenaintusoauniweundle (chronic
effect) TnaAnenIsuNTAILINSaUWRIRIFRonUsynaneldnsy sy dRdaadunay
SnwnunwaNnadoNand na. 2535 iteidungmanglunisivuasnsguduazens
TuussemevesUsanalne Tnedseasdon dil

1. UsenAnmgnITINTALIASoLLIYA afufl 24 (WA, 2547) 1509 v
1nsgruamnmenAluusssmalaesill senamenslunsevdydRduaiuuas

AUAINAILINADULITIF W.A. 2535 UTLAAIUIITNIIUUNYN LAY 121 ADUNLAY 104 9.

9 9

'
v

TUA 22 Aueeu w.A. 2547

2. Usgn1AAMENITNITAIIAdoNLRIER sonauatlunsy v dy R
dueSuuarinununANAdoNLtsnRA A, 2535 1309 AmusnasgIuluazoosuall
A 2.5 luaseu Tuusseimalaeialy Ussmalusisiaanyunwiigy 139 aoufilay 163 3

Fuil 8 nangIAu 2565
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3. UsemiAnsuAluAuiaiy (5o dvllnanineinavesusenalng w.e. 2566

UsgmAlusvfanuuneay 140 mouiliay 157 9 Tuil 3 NSngIAL 2566

M58 2 AnasguduazeadluuTseIniAvaslszmalng

AN (ug/m?)

Huazaoq .

“ 24 gla 19
Huazeosvwialiiiu 100 lupseu laiiin 330 Taivfin 100
Auazepunaliiiv 10 luaseu Taivfin 120 T3t 50
Huazeaualiiiu 2.5 luaseu laiviu 37.5 lsiviu 15

7. NSUNINTSANYVDIHUATDDY
Auautfvesnisundnizareveduaressiusgfuruindeineglusuing
fidudeunaziinsasuntasegnasanan Tnghlueynavesduazessinisusradunse
nauuazindeuinuuelslauniin (aerodynamic) IUNATBIDYNIATIMUARINAIINEIVES
durugudnatmsinay ziintiedululasuns (10-6 wns) vsesenin luaseu wazly
Hagiuisnienaalunisuaniasuazess fie NMsuUswnoynAenliuge o audidy

[

= o a ] A:{' < | aa < !
VONBUANA %QW‘U'NI?JU@SEJENV]&I&@ﬁ'ﬂu&l’]m/lQWLUUG;IU@%EJENVIMGUU’]@Lﬁﬂﬂ'ﬂ’] 10 lmmau

[V

Uszanas 80-90% lneiladedifidvanariliannmauninszaievesiuazens fifedl
1. gaflesdneiazdn1izenie (meteorology)

1.1 guungdl (temperature) Ingviluluainmilossfuaugauinduly
gunpiidafuas druerniauuiiuinlanarduiazassfigeduiionsenuoinimbufiaz
veneiaoon TurngfienaguassdigaduluagnieauivanszduiiuAutulugae
vnedilurngiiimandeuiivesomasinanasiadindueinialuseusislnauasas vie
avumasugsuiineliiin “gumgiinndu (temperature inversion)” FsUnAudgmmai

a

989U5TuNNAUTUINT WWa N esTa0dRnnUui1UaanNlanaLanadn1lsEAuAINUAIUD
U Y

¥ ' '

14
= = aa

U3ENIMA dnmduestuasiintudiofinngd YUYRIUNYI ﬂ??ﬂ@ﬂi%ﬁﬂiﬂi%ﬁUMﬁwaﬂ
UISEMATLININAZUNR Weiinanimdune tutunnuatssvosussenneluusnaii
gaun Suduanin Stable State gannyiiliAnmsdudinisnisnsratefuagnaienns
YpINaN¥NIgeINA ﬁqmaﬁﬂﬁuaﬁwwmmﬂiuﬂ%nm‘tfuﬁmmL%’u%’uqa wazidunmziivi

indunsesoguanvauyudiasaaindoula
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1.2 firmauazanusiad (wind direction and velocity) auviusauagiani
a ) i A o Y a Aa a Y a I
veuleasuaiiwIInnislugsniviiaawilnusnaiiasuaivgniadi ludiaududu
YBIATUATYFITU NTTUABNUATNATNYNNOINTA AR (wind speed) NTTuaaN
a111307192130919 (dilute) iawndeunafivesnly (Transport) d1nseuanyuIu (eddy) 1an
N11NquUYBNaTY 91998470 WAy winnszuany winlngniuaivivinisuuaiy
ponll Ingnsiersuaiwiululuiirmsiinuaunsaianssuanyuinluluiianisuuinng
a a

NIDUUIAY

13§ (rain) Hufinnasunazdlgszasodsanusninuiuassuazazanly
o 14 A a v 9 I v o aa v o ey
szumimmﬂiwﬂaqmg‘wu@ulm WU duURINIazaI8n e (solvent) @1115053UAINUNY
gilpsne q Neglueinia wu sumdudamesineanlednaralunsadansn (H250,) il
WWansianseulaneas 9 la

1.4 @au3u (humidity) USIAfiaNguge 9 evibiiAnni1ssiusdany
5¥1i19ATU (smoke) Funsan (fog) imdunuenaty (smog) ¥liviAmuddenisueadiull
Faunebiinlayviguassalunistuteineiunivuela

2. anndnwaziUsema Faiunsivazyrevinlnarsuaiiunasedily

ussenagnitaniaemlading luvaeinunndguideuseunsenuniiiiuwssnsenegyinli
Annnsavauvaasuafivluonealauinuasyinliinanraamgiinndu wasiuandunu

wvihlinisluaniewmvesarsuaiwluoniedululdenn wmsznisluaisuveseinianazie

Wi lvidenseang

AUZINYINUNIIATIRINHUAZRDY

wmsgruaunmeIniatuussenalulivuigsgaunanIneInANfeInIg

a

Fauansegluguvesanudutundevesasuaiivudasvdafivonliilldluusseinielugag
szognadinmunly Faivualagldfeyauaznanisdnuidonsinemans fivsueniawa
Fomeuazdunsevewaiivusasyiamnduiaiuansuaiviy q fisviuarududy was
spUrAIFuREAS o AU Lﬂwﬁugmwé’ﬂLLaza'ﬁﬂ%{jﬁaﬁu 5 Usenoutdnaiy wu Jadenng
welulaBuasadeonaasugia (Judu fFefunimsgiuamnmeinidluusseiniaasdos

lgsunmamumu wazusulgslimunzaudivanunisalidussey 9
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1. FBMsnsdnduazeasluusseinia

Uszinalnglausenialduinsgiuduazessvuialiiu 10 luasew Tuusseinie
Tneialuaudd n.e. 2538 Tnoanadonrundudulung 24 $2lus laiiu 120 lulasniuse
gnunAilans Aedsaududulunat 1 3 Ay 50 lulasnsudegnuiaiiums waziivun
wmsguduazosswaliifu 2.5 luasou luussememlulul wa. 2565 TagAnadsaina
Wudailunan 24 Falus Ll 37.5 lulasniusegnuiadiums Anadsnsndudulune 19
Liviu 15 lulasnsudegnuiaduns n1siiansanivuauinsguiuasestluusseiniady
$1UN9VRIANENTINNITAMIAEONWAIYA Faasgrulsimuadudanududueisves
a15uafien1981n1e (PMy, Wae PM, ) eeuliiilaluussenniauaz fvuniznsaiaaads

[

Yo uazeatluusseniaieliisnisasiaiad uninsgiu Weadu wanduisneeusuly

' '
aaa

szavaIna dmsuisn1snainszuuBunseltaunnsumuauuaiiwiuseuazlafimualy

ludszmiensumuguuaiiy (25) ieazideanuandlumnsng 3

M1319 3 WBNIaTrdaduazeasluusseniAveslszmalne

A15UANENY A5n1599/25n529901UUSEN A A5N15Ms2MMAUUSENA

21N AMIZNTINNTAIUINSOUUNIYR NSUAIVANUANY
- HUBYRRIVUIN -S¥UUNTTIUATA - Beta Radiation Attenuation
laiAiu 10 luaseu  (Gravimetric Method) %39 Beta Ray Attenuation
(PMy) —3§ﬂ’1§m$’aﬁli’@mm§m - Tapered Element Oscillating
- r}!uazaawu’m Federal Reference Method (FRM)  Microbalance: TEOM
Tiifu 2.5 lupsou  Aufl US.EPA fvium - Light Scattering
(PM,5) - Dichotomus Air Sample

1. 78155727V Beta Radiation Attenuation %38 Beta Ray Attenuation

[

FBsnsiainszuuganausadud Wunisnsiaineuniadusgisseiliadionneiniediug

lusguy aynIAdY AEAnasuUNTEAYNILlaelssdiuiaieriunsenunIeted1esalles

o aa o

n15ATEiUTIINeuNIAulaaInANUFuTUSvesUTI IS E N Buas SIE TN IUNTEAY

a

=~ 1 1 1 o ] Y Y 1 PN v
ﬂi@fl@@ﬂlﬂLllE)lelllLL@%N@HJWF’WJULﬂ’w@ﬁdLL@%'LHI‘ULWBUVWQ?WNL‘U@J‘UU‘U@Q@HﬂWﬁB)!‘LJ‘VIG]TJ‘U’N]

TgINaNNISVDLATDILD AIU
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1.1 21e5edumludeuag o suuiun Tl uAnuLIn d1msulu
azoowunliiy 10 lunseu (PMy,)

12 daarmannsalunsgedussdusniiednudanduaiaiovesuazens
Tuussena

1.3 Carbon-14 (C-14) \Wuuvasnuiindsdiudn

Sample Inlet

PMy, Tnlet

Segreganol Device
(PM; ¢

Heater

=
~ %

M-nﬂwttam

Vacuum Pump

2N 5 A5MIATINIALUY Beta Radiation Attenuation %38 Beta Ray Attenuation (26)

2. 7815952930 lAY Tapered Element Oscillating Microbalance: TEOM Wu

aUNIaliNUAI0E19UUY Low volume air sampler lnefinsenunsesazgninedivaleves

Y

tapered quartz tube Fagyiutmileudendusddiniulidunisiudsunasuesninud

Tum MUV IWUNANAIUUNTEAYN TS

==

Tapered Element
Osdcifating Microbalance  \ |/ |

(TEOM) LJ
Fiow spitter
"

pa—
S
Sk 2

-pass Mass o
flovdine J (tapered element)
Amplifier and

= .
& frequency
Ik
| dass. controllers

AN 6 ‘szUUﬂ‘J’Ja"ﬁ’ﬂc'\!uazaaﬂLLUU Tapered Element Oscillating Microbalance(27)



22

3. An199TI9TALUY Light Scattering meluedensiunasiuiauaawosds
vhsihdudmBauadsinssnuiveyaiavuinsg 4 Midrgnieluinies Tduasainainy
duuasinszidaduyuiios q lnsuasiinszidsanoyniadfislvunaiietuagiyaiunndnaiu
ponluvilianunsansiaiaduruindig 4 la wazanuisananiansnsiainlanunlaglises

NIUNNSTINTEANENT D

DoOD004LD336
Only spproved for
model APM-2
{PMLS/PM10)

AN 7 Lﬂ%mﬂﬁﬂﬁuazaaumu Light Scattering (28)

4. 33n15m539TALUY Dichotomus Air Sample N157533TABUA AL UMY
gunsalifufmegeiuwuu Dichotomus Air Sample 3@ Virtual impactor Fudugunsaliild
Tunrsiiveyniadulasusninuidu 2 auia @wisansiainvuiaduifivuiaénnia 2.5
luasou (PMys) kazoun Al univwInsendng 2.5 - 10 luaseau (PMys kaz PMy) laeld

a4 A = = Y ¢ a Ha < Yo o ] B
w3nlatATeufediy gunsalvdatilivuiadnuaslddnsinisivaveseiniatesninaies
High-Volume lagldnisgaeinieeiuindnvuindimsuduagessvuialiiu 10 luaseu

(PMyo) Wimnnsgnuivgunsaldnuenduazess (Virtual Impactor) iteusniuazestesniuy
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d09UUN0 Ao Yuakiitiu 2.5 luAsou (PM,s) LazauInsale 2.5 luaseu (PM,s) Fuluis

Taisfin 10 luasau (PM;o) wd1thuiunsasdo sl damivingiuveduageasianun
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\
i
\
|
\
1
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(100
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2N 8 sw‘umsv‘hmu%amsﬁuaqmﬂﬂué’q8 Dichotomus Air Sample (29)

5. 11395391 UAEeRlUUTTEINIARIETEUUNIIIUATA (Gravimetric) A7

w3sfudiagns High Volume Air Sampler

High ‘wDluime Samphr Haxd :
for FM parbcles 5 I
& n—]—I:L' T e
I\| r
F i

-

ol - s ooTploRly | !
twaugh B earpler ﬁﬁ:
ol S e .

o - Poriche smale e
10 ricres pine Bezagh
e earghing hewsd arc
e apped on B B

Eimat §—F

Al - POk g
10 rrcroe o Swpped
o s paciion plaie
n 1 pamping heed
ol 30 rl reaoh. e fller

AN 9 FTUUNMSINNUTBAATBANUAIDE19E|UAZEBIKUU High Volume Air Sampler (30)
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6. mimaﬁms!uazaaﬂuusammﬁéﬁEJLﬂ‘%'aﬁmmmwmmﬁ PM, s (PMS7003
WiF) @1311507AHuar089vUIn PM,s, PMyg, PM; o Tngangil LaTAUT USRS
WiouLanstu Wou I wavian Sauudugilunisinal PM,s + 109% vesaiienuls 4293n
A1 PM,s 8E5MI19 1- 999 pg/m? A3a1mauaued 10 U9 azkaninan1snsiadn 1 ads
fo 10 W9 anansavinaulugiseunl -10 esrnwaidua 83 60 ssmngadya dn1sAuIn
Wesamemanutuduivsluennia fukunseseuasden 37 llaswnsiiedesiunisgn
Fuainuuasowuraualng wanwmawuy LCD fsyuusanande In wndeednluli
A1UNTOLANINAKUY Realtime UuLAZosAaufiames, aursnlny, unuide uazwaniua

Dashboard Uy IoT platform ¢ anunsadedayaiingszuudumesidntiu wif

#UL1 2019-01-23 16:07
PM..s posm’ Temp

F=1

PM,, Py nal Us :
2@ 28 806

AN 10 Lﬂ'%laﬁmqmmwmmﬂ PM, s (PMST7003 WiFi) (31)

v

2. ATUAMATINBINA (Air Quality Index: AQI)

q

a

Fedlaaunimenie (Air Quality Index: AQI) (32) Wunissnesudeyananin
a1nelugUiuuidesdonudilavesuseyvunily ieineuwnsUsendunusiiasisagu
laFunsudsaniunisaluaivnisenialusdasivuninegluseaule duansenudaguain

sudpn3ald dvdamnimeinia 1 e g dusunuainududuresaisuafivnieeinia

¥
v a

6 wile 9Ll
1. duazassvuialdiiu 2.5 luasau (PMys) tuduifiduriugudnany
LAy 2.5 luaseu Fuananmswlndinaaingiuniviue M iannisinens il waz

NsEUIUNITRRaImNgsy ausalufsgeanludenld Wunariliialsalussuuniabu
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melanazlsadensng q mnlduludsinamnndefunauuszasarluidodevensily
mshauvesUendouyszavsamas vilvvaenausniay Ternsveuiin Husu

2. duazesswurnlitiu 10 luasou (PM,o) iuruiisivuiadusitugudnany
lhAin 10 luaseu FuAnnnnsmiindidonas nawnlufilds nssviunisgramnssy
nsua M3l viensilidunsainnisneains dwansznusogunmiilosinideneglaii

Tuausanlazaulussuvumaiumela

= < b4

3. faglolyy (0,) Wufrwnlifidnseddiseu dnduau azansunladntes

1
1Y

AndulansluseauussorniatuigsaInialankagseautuussenallanilnanusiu
Malelgunduaisuafivnisernadeiileleulutuusseanaialan AnanUfisensening

Aweanlynveslulasiau wazarsusznoudunidssineite Tneduasuandudissufizen

= 1

fnansenudeguan lagnaliiinn1sszAmeew wagszABPawaszuUMLAumMelIuae

A

Hoysing 4 AwanunsalunisihausesUonanas wiesiss Insamnzludin auvs wazau
fifulsavenFesa

a. fnwensueuneuenles (CO) \ufelifd ndu wazsa AnanMsIENLnsi
liauysalventomasifafueudussduszney fedansaavauogluinenisldlngayly

swshruslulnaduludindenundldnniteandaulszana 200-250 win wavielaluyin

v W

Tifngyiataglvugeduivalulnaduluden inidumisuenddlulnaiu (CoHb) vinlinis
adeeanduludiwadsng 9 vesienieantosas damalysnnigiineIN1sesunieuay

lavaTuntnIu

5. felulasiaulaeanles (NO,) WuReilififuazndu azareinldldntosiiod

Y

mlvlusssumAnieinannsnsesivesuyed Wy n1swlndiweindwing 9 anaimvnssy
veriia Wudu Meilinanessuunisuesiiusazinionniseuiinnielsafiertuniusiu

mela

aa A = 1

6. Madamesineonlun (SO,) Wufwnliidnieealidindesseu o dsauay
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aal [y o

naufiszAumNLtLTuge FuAnansssumAnasmanlvsieoimadifiiugdu (@ames) Uy
drutszneu annsnazaneniléd ansanituasiafivdudneduiueyniaduwuie
Anld Aediinansenulnensswiogunin viliAnmsseaeifesteiboym Al wagsvuu
maiumela maldsudunaiunu q sxvhlidulsaveonausnautesals
NSAAAYIAMAINEINATIE TUVRIATUANYN DN ALARZUTAN AU
NAANULHTUYRIE TUATEN 9D INAINTYANANTATIVIAAMATINRINA Lagdlse ey

v a a

YOIAIAMULTNTUVDIANTNAN YN INIANLAULAUAIRTTAAINDINIANTZAUANN 9
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eaziduanauanilunisan 2.1 msrwadvinuaimeinianielugiesziv Wuauns

LAUMNTI el

«
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P29aLRAsLALAUIBAISUANEN19IN AR TTIUNSAWIA TRl

AvuAli !—Q{X—X}+!-
X} — Xr I [
| = AndvllgauAuAINDINIA

X = ANUNTUYIEIINAN ET1901NIAINAITATIVIN

[

'
1o

X,y X, = ANRNEA, @980 VBIYNANULTNTUANSUaTYNdaAT X

i

J- =

'
(|t

A9, g9a0 VoI IVHAMAMEINANASITUYIATUTY

A= |

X anmnadgeenauinld arsuafiwniseinialssinniaian

Y & v o

fasan azltidunsiaanine1nid (AQI) ad ¥9vIaN1Y

Y 9 9

&E

[

PM,s wd8 24 Tlussieiiies: lulasniusegnuiaiuns vie pg/m’

PMy, tade 24 Balussiniiios: lulasniusiognuieiuns vse pg./m’

- 0, Wiy 8 Flussailen: dvwluiududiu e ppb w3 1/1,000,000,000

- CO \ade 8 Flussaiilos: daulududiu wie ppm %39 1/1,000,000

NO, e 1 Falus: daluitududiu wie ppb wie 1/1,000,000,000

- SO, Wiy 1 Falue: duluiududiu vise ppb wse 1/1,000,000,000



27

M54 4 ArpnududuvasasuaiisnisanAiguvinfiuAfiamnIwaINA

PM,.5 PM,q 0, co NO, SO,
AGI (pg/m?)  (pg/m?) (ppb) (ppm) (ppb) (ppb)
4 oo 4 \nde 8 dalus e 1 3lue
WAy 24 FalussiaLilag o o
faLilaq faLilag
- 0-15 0-50 0-35 0-44 0-60 0 - 100

26 - 50 15.1-25.0 51-280 36 - 50 45-64 61 - 106 101 - 200

51 -100  25.1-375 81-120 I, 6.5-9.0 107 - 170 201 - 300

37.6-75.0 121-180 71-120 9.1-300 171-340 301 -400

75.1 181 121 30.1 341 401
iy Fuly Fuly Fuly Fulu Fuly
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sudaunIneInIavesUseimalnewl iy 5 s¥eu Ao dawd 0 99 201 Yuly

9
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yaedifdudunse Weimshnnquiedsteatsazannsnydunseseding 4 manild
iy nsvhanewagAanseuRimiinveslany fudeu Sundn ndsadengd uazguiu Wudy
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= 1

avees FeeunAvesuareasaziiilgssuumaiumelavenannaziusgivruinud g
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1. Lﬁmé’mwmimaﬁszﬁummLﬁﬁusﬁwaw@uazaaaﬁgwmﬂszmm 1,000
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2. yhliRnvoenaudnauiissduanududuresduazeasionn faust 250 - 500
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3. iliAansasunUasnsvinuvesUoalufinfissduautuduvosu
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3. Mefuduiaruazaas (Routes of exposure)

madumelawdsoenifudesdiu Ao dauvunardiudns lnsdruuududioug ayn
AEVIDY YT WeRANAD wazdLans N ieenaunedIuen viaanal wavUsn B9EIuEnT 9 189
madumela azgnasznulagansfivsing o AlFsuanmamela madumeladuuuiivuayn
wazamuFudmsuTelumansesuazensiiduuelvg) dwsumesiiuresemedlumaiumela
danlulenUsznoudiovasnauilesanninedwzyinliauiiivesnisivavesennluen
anadalinaden1sandAnewuavestlulen nalnmsnnAvesuazeadlumaiumela loun

1. msUsnzilesmnanuies (nertial impaction)

2. mamnagneuilosnusilifuaisvedlan (sedimentation)

3. mawiveduenauuuuTleu (diffusion)

nansEvuseguAmTnINduaressiiaudensiisadntios Wy vilsdienns
waun auaa Sl dynlva Fuae eedniau wagle Wudu Sujuazessiifvural
Ay 10 luaseu (PMyg) szinadonalnnisnnAsvesuazoasludiusie g vasssuumela
duvuRausayn Aovos vaeaauAe ViaanauAedILen wazlen Bunelmindunsneroten
1y NMsniauTesnIaNlen waruTesaunawihly iansmeladiunnaudstuniie
Ingala

4. nalnn1sindunsievesaunaduaassuunnan

1. N15dnavveegIanlen (Alveolar inflammation) N13MNA19YBI8YANA
Auazosarwindn inaindadenvnildausedveazyhareduazessvuinanls a1nns
naasdudninaasnilugauuigiuiiieyneduazesssuinid nuaglreu fisemaniiay
MiiAnUfAsemevauesegufeiuiulutywd fs lAnn1sdnauvesgiautanain
MINTEAUYDIOMATDILATIRLIALEN WaglRinnszuIuMsdniauTesUondemuliainnis
Wasuwasweslusiilunanamnfiaznanefulvuiuuasisunudadonniiiuty

2. msdudnduneuvesdenluiduidon (Clotting pathway) Lﬁmﬁammﬁgﬂ
nszdulapAninmg q saisounmevesiuazesstuadnazinlugnssuiumsiuinduton
vouden lnslusiulunarauazidsuludulnuilueuiifeite sdunsudeinveadends
MA198N1191N Pneumatocytes Lilaannmsdniauveasadgeanlulen daildiunseduls
Annsduidufeuvesdenuaziluanmguesgiiinisalvadlsamiladumen

3. Anunilnesnardun (Plasma viscosity) n15ANwlUUIEWN AL D TUTANY
Anudusiusseninsanuiduduremanauniunisiasuulasuessefuafivniseniely

! 14 a ! 14 PN 1 a = = = a a
naugvgazngudyeiliavyns FinnisAnyinsldsusdasmisinaisuvedaiin
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[esnannszuiumssnauveswadganluemiluguiisend sundunisme dine aily
aFuIEANFUTUSTEnINIE AUl uaraasluaInAkara AN salMsdedInluaiseun

4. n3gnnszauveteynIAluazessvuIaanituenAluieniale (Airway
reactivity) NsuAfIveInduioazintuilofududalunasnaune (Trachea) uay

waenaulug) (Large bronchi) gnnszsfudiednsi wu a1nmdu atuyns wazuaiiunig

a o v oA

01M1A anseiiindsnnndsitledsuresadumelaiididy fo asnogluiivazansis
grisnszdunsliuimesndunioiou 1y wseanunauiu Tnsiamzedrsidluvaonauves
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agmn eladuneu loves saifunziiomasnay wazuzi3wenldie Tudninaasamuin
va s
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2. Tsadiadulsavewnadumela fafinnuliiuvemaenaulunisauesmeuse
ansiu AesEAe Wy duazess inasnenlsl ilvivassanfuiias wanseenliifiunig
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3. plwiduufiselifuvessyuugliduiu Faduufiservessismenuindu
nunAdlefiansuvanvaeudngsnnie ensaziluazessaudnd duazesdludiu arsmand
= \ a = v X va & A v v a v A a P
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10 luaseu FeRndudosas 99 vesluaresavianun zinegusialnseaynuasuiniintiy
ldanaunsarutngvasnadla dasundvunn 5 - 10 luaseu asiingvasnay (trachea) uay
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dale uaznaneidunsadaisn Taduarsiansou anisszaaidesszuumaiumels uas
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AnuSiieafuszuuTuge
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Uszanal 7,949 Au visenn q Tilasasiisasansidoulmivssuna 322 Au wazidlodwunny
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- smuﬁﬁ’qehuqma WU 7 AU 13 18 15 15 28 14
- SOHUAUTINNAILYAASD 245 262 273 270 226 157
- 303N ULUA 1,914 2,001 1,942 1876 1681 1,193
- 508 9 71 71 82 74 67 40

W 2,795 2990 3,010 2,958 2,561 1,802

1. AnufifeafussuuvudIEsTaE

SPUVIUAIAISI 50T Maneds UTnsANuANTUdlasansiUsE T nAY
anusaldusnisle wu saluih salwildau salwiluudu saleeans sawd Wudu szuy
msvudsansisazdnlngliuinistaednisimundunisasansaaaivesnisiiuinig
wuuaulIL

N33 MUNUTTNNVBITZUUIUEAIT IS0

N139UNUTLLANTDITEUUVUEAIA1515 008811 UTEANTBIUTNNT
wiseenliidu 4 Uszian Ao nsaudsdiuyana n1saudsdlneaiswuusudne nisvuds
Hlpgansfeuinsanssny wayssuvtudsansisusandies Inedieanden fall

1. M3vudsdrnuyAna (Private transportation) Ao n1svudsiildoruninug
finsounsenadldlilumaifums 1wu soguddiuyana sodnsenu sadnsemueud Wudy

2. N15VUAELA8A1TUUUSUIS ( For-hire urban passenger transportation)

Ao Msvudgliuimsuazdlduinsinisanassimeuimsaramtneuldusnig nsvuds
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sUsuuTnlifidunsuasmansliinisiiuiuey ansnsaivdsunadidnuanudesnis
vouflduing 1wy sauiing uewnesledsuing Wusu

3. mﬂudﬂ@m BE1TAI8UTN19815719U 2 (Common-carrier urban passenger
transportation) fie ML mMUAELe mTensiuEnsuazalngansliuiueu 1wy
sl selagansuszdmng sawid Wusu

4. sTUvILAIESISIzIAEias (Urban public transportation) Ao nMsuwasiisau
MIvuaAElngaTHUUTUI AN TUUAR I ngaSIgUS N15aNs S0l

BIAUTENDUVRITLUUVUEIENSI 0L

& aa [ 6

aswmy feriand (36) naninesduszneunsnenwyeszuUYLds Tnesily
udn anansauusle fail
1. grunImugnIesa (Vehicles or car) 4A31unU181R8INUANIN Fleet waz
Rolling stock wagdlaildfaydndmiladio Transit unit (TU) anefanguuioynvese e
fszneudiseiuazindeuiilunfeniunsifiumis
2. MY EUN NN TAUNIY WIeUBULIANI (Ways, Travel ways or Right-of-way)
fanuvnesausauuitily veens auudmiussuutudsassnsuastemssolagans
3. aanuillin3uusnis (Transit stop facilities) \usunssildngaiiiosu - de
Alduinisuusesniduraneysznn laun
3.1 Y1w3uda (stop) Ae sumisitldmgaiiiesu - degfléusnsnasaidums
TAusns
32 @0l (station) Ao 81A1sTiTnUgnaelitiiesessunisiduinisues
ALTUSNITUAZNTANTUNUATN 9 V0ITEUUTUS
3.3 Wifleusa (Terminals) fie aniilgavineveadumisvudsiiunnnimils
Gunnatuly wesdugefiflasanslfifuanuiidmiuoudumeniafiums
3.4 aonilwasumieglagans (Multimodal transfer stations) Ae aanildm3u
mswaBuegldumsserinessuvsudagUuUUg
6. Tsuffugunivuzialsadentigs lsnAveruninusduiufidmsuli
grunmuzit1eenndsnsliing lswonthgaduanuiidmiutenusueumvug
5. szuuiiieates (Relevant systems) 5eUUAIUAN (Control systems) Usznau

TUie seuuRnaueiunivue ssuvdeaiswavaunsalniuandyaialnasas sudgud

AIUALLAZ ST UUNGITUEN 5B
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6. anensAuTanEoIEUNSRUINT (Transit routes or Transit lines) ADAUUKT®
wamaitieummmgldlunsdyasiun aenmsdiuse Route) SnldfuusnssalagasUsesn
VAZEUVIINITILES (Line) TldRunsuudsuuwdeuutauuiilanensidusedeuiy
Huduaunn mndunsilivinsedlumilesazgnifonitlassessuurudaansisae
(Transit Networks)

2. msdanguszuurudsansisuslnenaly

T3 lUsURuUNISHuNIUsEANA1T 9 n9gnia1sunIndanuLanmiaiy

Y

[

ffidnvnreddlaegamilsiiunnssfuegiaiulddndunidanaeitul msduunszuy
yudsanssuriitoniusgrsuninaislned18991ndnyarveauan1a (ROW) @11150UU9
sandu 3 ngu laun

1. nswuseUuAUL (Street transit) singni3enludndenilein nsvudsuuituii
¥4 (Surface transit) gnrvualiiusuuuunsvudsilivinmsuuauilagldfufiouusaniu
funszuaasnas vilvmuuidefiovesuinisdeutaei ilesanldsudvinaannszuaasas
duieglagsou Anuiildlumsliuinsminiimiuwesnssuaasasinesmsudunamn
Mnnsiidesgadenaluvaziiaonsu - 41 flasansiduszey 9 sULuumsudsTidneglungy
#lfun salavans

2. MIVURIUUNALT99Y (Semi-rapid transit) UsznouieguluUNsUudsd
Tusnmsvudunslsiifveunnisauaunadidaduunsng medissedu uasiufinouu
7ilU ssvurudsiidneglunduiifdousisolasans usgnsvudwuusaugeii Adsdiuanma
A UNTUADTATUTHANBUILTS LRT ATINAMIalenIInnsuaasasussnnduegadnia

[y

lnguszaninmnislvuinisvesssuvruddlunquiliueg UsEAUTINITLENWANIEBNIN

Y

NILHADTIVTOU LATALALNNAVDIUANI
3. NSVUEIUULTeAU (Rapid transit) Wuszuuvudsifiszaiunsiuinisas
Tz uEeweiniusinsg ANuansalunsieieudnelagans AUl LYeiaveInis
Tu3ms uazaudaonds ssuvaudwuusunibiuiniseglutagiunamuaindunsauds

JULUUTN

v & \ a & AV Yo a a
mMsvudsmesalagandussuvrndsamagdnguwuunililasuanuiiouuass
) [~ a 5 I | d'd [ @ c{' %
AUl ua U 9VIILUUTULUUNTVUSINLANURAINTAY Tz uniusnls
wegUiuuNsUIMT w89 Fdduideliaviniauetayanisusn1sveesalagansukuusing 9
BT ATAUNINTINYDIUS N8 TalagasNTARUBY Falaavilusnunvuznldluseuu

a 1Y [ Y o &
Uﬁﬂ’]i‘ﬂua\‘m’miﬂiﬂHﬁqiﬂ’m’ﬁﬂ"ﬂ’]LLuﬂ@@ﬂ1®L‘IJ‘L! 3 Uselnn Al
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1. salagansuuNINgg1u (Standard buses)
salngansuuuansgy axlinuenvesiisalagndsssning 35 - 40 vn
(11 - 12 1) Suuiiiflasansozunndretiuly JuegfuamusmvesiisouarsUuuunis
fnFuefidanariu Jagtuffeenuuusalasansidliamuddyfumsimuuasusulsednuas
#19 9 vesiasnanniu solasanssunuulvlldgneenuuuliissduiumelufsodivn fusepd
mstu Smneduvdegunsalondwiudinsilesaifu wardnuardu  veshsniignoanuuy
Wignne anuazmnuartlilasarsiidudgsoigviefivedrinmessmeanansalivuing

ToegnsazmntazUanniedaay

AW 12 salagdanskuuinnsgu (Standard buses) (37)

2. salagansvuinan (Minibuses)
< aa 9 LY} A I3 I
Juselagansfifl juuuunazdnuazaasiisafinainvany salagansvundnus
A

avjulnndsiudsunanAeudidesilosmnidusandngninluldluuinsiddnuazianizei

TawA NSIAAUIAITHA

e

Igariingg nstiusnistudnuarsasuinwasnisliuinisiu

Al
Y
& A 44 & & Ad
NUNLUAVIULUDIVIDNUN

a ' Y a ° =~ N |
Nﬂ'ﬂqﬂwquLuusﬂﬂﬂﬁﬁmUiﬂqﬁﬁq LazdNSIUasULURYBININRTIRT

=2

e

Ao a

TanAoudas e Wuuaumuilos Wudu
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AW 13 salaeda1svulstan (Minibuses) (37)

3. 30lnganIANREY (High-capacity buss)
salapansmnege Wugtuuuveamsuinissalaeansidenldfusuu Fesn
Tnsansnuqgeilia-ldd1sBudurasnisduiunisiiganiisalasanssunuuduuly
yauzifofufiduguuuuiineinassndnuasanuduailunsamuseuiu Tnoems
og1sBsludumantimnamuuiuresilivinisgs neiluamsauisesnidu 2 Uuuu Ae
salagarsuuuansdu (Double Decker Buses) LagsnlanatsuuuR ol (Articulated or

bending buses)

AN 14 salagdswuuaaIdy (Double Decker Buses) (38)
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2 15 salagansuuunanas (Articulated or bending buses) (37)

4, miﬂﬂmig‘ﬂ!,wuﬁtﬂ‘le} (Specialized categories)
drusnnudrfeldwmuzatvunmdnunlddmiuliuing leiluil 4 susuy
e laun
5. s0gu1Asgu (Standard van) farguun 5 - 15 fids fengnisleudy

Wszana 3 - 5 ) uaziivdsmen yinlvnsiiun - ean Wulusmeainuandi

AN 16 390UMIFIU (Standard van) (37)
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6. sadildasunisdaiiia (Modified van) Wusagifingsngeniwuuansgu
wazUNATIENAtsEAUNuN1ElUAIT0 NN A TEFI5ANNI NI MUUNINTFIY S0SNUT
Tpen3luiinug 9 - 16 N1 dAununuganinsoduuuainsgiu onensldanudssuiu

5-7%

A 17 sagildFuniseaiia (Modified van) (39)

7. salaga1sauiaian (Small bus) Wumnueiifdnaiuazssuutundound
msosnuuulilanvauzadipsalagaskuunnggu dnldiaseseuifwausazdvunaiidnnda
FOAUATWUUNINTTIY WUz Useinniliingnug 18 - 35 NS danuvumiugen 91ensiy

Nuwdy 10 - 15 U wazdinunnieluuninninniruskuuduy

LD

g 4
O]

2 18 salagansvulnidn (Small bus) (40)
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3. wan1zanvislatdeve s TuwINU

NANITANTD DI IUNINULANY 9 Fuaulusendinunsmrindvenisiy
wudu dfuiwaluiniesud Wy sasud sanawmesled saande 130 uazindesdy o
Uaegansity Ay uaziieeng 9 vanvagviineenumiaielaids uazidigennialudnsigs
TnglowzsasuddaduunasindafinoliiAauaivmasinimnndigauazasuauuilylden
wsglutagtunisanuaunatsfulladefiddyveanisidunis lngarsuazuafivi
UanUdesansaeusil fil

1. loidey Usgnaumie arsuauueuuanlyn (CO) wazarsuaulnoonlan (CO,)
lalnsansuau (Hydrocarbon) eanledvuadlulasian (NO) a1sngudanlas (Aldehyde)
wardamasiaeanlen (SO,)

2. il Usgnaudie naansuay (Carbon) ansusznauvasnga (Teraelthy Lead)
asnnguiluead (Phenol) tnifusaeus (Fuel) uavansduvidanngululas (Nitro organic)

3, loidevessanwa Usznaudae letn (Vapor) ardusunsuuenlas (CO) uay
sonlwrvadlulnsiau (NO) lalasarsueu (Hydrocarbon) daweslaaenlen (SO, wazansngu
danlan (Aldehyde)

4. Wwi1weeshRWwa Usenaunig namsuesududiuiuuin winuieaanaiu
fiuszneudeludvendnelsufinlalasaisuau (Polycyclic Aromatic Hydrocarbons) (41)

sy

M99 7 nsUanUasekuazassvunnliiu 10 luasau (PM,,) vaeunviuzusay

Uszbnn

Vehicle classification HiVol Partisol DSFU NAEIP
(mg/km) (mg/km) (mg/km) (mg/km)

Motorcycles 0.0010 0.0010 0.0003 0.0020

Cars 33.4000 28.8000 26.1000 33.0000

LDVs 3.0000 2.5000 2.4000 10.3000

HDV 2.8 2.4 2.2 22.3

Buses 0.1 0.1 0.1 0.7

a Calculated using emission factor data for an average speed of 112 kph (NAEI, 2008).
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wuIRRLANgugINuN1sUsEliuAULH SRR uN N
an1deunarfvesanduinermaniuiaAussmaanigowsnilaaueuiuy

A3UTEIUAMULESS (Risk Assessment) aanidu 4 Junau F9lasun1seausua81aninealg

a o

NNUIBIUAN 9 TudsemnaanszomsnIsIunieIAnsivinedawindeu (Environmental

a

Protection Agency #30 EPA) Usznaumie 4 Jumau (42) ¢iadl

Tumaui 1 n15Useiliudanna1u (Hazard Identification)

Qe

upouil 2 nsuseiliunsiasuduna (Exposure Assessment)

2

Qe

uRoUN 3 N15UsERuANMTURY (Toxicity Assessment)

2

1%
[

JUADUN 4 N15BTUILANWULVBIAINULEE (Risk Characterization) 1518824289

De
De

1. nsUsziliugdeAnay (Hazard Identification)
o = = = o I a A Ao w = v v v
tupputiiunsfinwiiiensumaiuindiinnaiuiiasauladauduiusiv

nansenumuaun el Inesyuiannuludunsevesdneiu vieseuindmneudile

=

fianududunsisanntesiiisdls Junsunisdendinnaudemuanantivesdnn mud

N899 B9l 3 Uszipunaniiuiunusyiiu lawn

'
a

a A Aa Ao
1. @15 ANNIDEIANANUNUAMM T UN W

] Y

'
A a

2. mimﬁmamaﬂmuﬁﬁmmmmqa fAnadudulagnszaneiig
3. answivedsanaudiemuanansalumsiadeuiligs
MsTenuasadvioasanANdesUsEnauMeamdswesasfine A

U153 (Cancer Risk) wazausdesludunsedunenainueids (Non Cancer Risk)

2. mMsUsziiun1slasudueid (Exposure Assessment)
msUszfiunslesuduiadudsnmsussanamiotausunannududure s

anAuvioansTiutazeauldsu TasUsznaudedunausg q il
1. ANSANUARNYUEVDINITAUNA %éfmﬁmalﬁmwmwﬁa;gaLﬁ'mﬁ’ué’ﬂwmz

P99AIIAFDUNINIEAIN LU AN MBINTA @N1NNI9gnToaine an1mn1enilaans

AU ﬁ&gwaﬂswuqmmﬂﬁmw 5 1Junuy
2. MIAURNEUNNITTUAUNE (Identifying Exposure Pathways) ldUN19N1T

&

Sududadunisuanadanistduiuuazn1s a1 nnsUaNEEY9FIRNANY Aatulun1TIASIY

Y 9

U NN STUdNladamuLrasi L llnvesdennaumeuiu Inglsigazidunnadl
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M1319 8 YN 9 vassNIeNdAnANIgsaNeveFURuNE

AINaN Foamesing q vessnaneiiasnauiiiginevesiFuduis
vnléhy mMafuens fvids mensmeglassnineeui

thiniu mMadiues At mensmelasewinsenuiin

ATNOUAY  MNNLANDINNT WU

91N nan1smgla

AULAZAY  MNLANDINNT WA

91915 NILAUDINT

3. M3iANslasuduia (Quantifying Exposure)

Mg M3UTIUNTFUAIRNADNE S 19NEAEUN 1IN ST UANaRUAINaNa

4 9 ludruvesnislasududadnnaulunsdifnatsiiluenimaunsaruinmusuim

v o

'
a

nslasududaades1oiu (Average Daily Intake %38 ADI) seaun1sy 1 lnaAiasid1nsy

WHWTIN 9 Aseazidunfanandlunisng 9

(amnn3il 1) ADI = CA x IR x ET x EF x ED
BW x AT
Tog@  ADI Ao USsunaunishasududiawassetu (n/nn-tmtingrsnie /)
CA A ANUTNTUIBIENSIUINIA (UN./aU.41.)
R Ao onsinismgla (au.a./val.)
ET Ao nanlun1ssuduna (va./3u)
EF fe enwdlunislésududa (204 Su/A)
ED  fe szmsnaniduda @) eedundevesszang - ongueslneans)
BW A tminvessnsnig (nn.)
AT Ao Yrsalunslasudusia (Tu) (ED X 365 1u/A)



aq

A1579 9 ANATEIMSUUSLIUNSIASURUNE

wsimas fuwds ARSI 319949

uwiinidgvessinerivey 70 kg.

o

1MTNRAYITI9NULAN

0-151Y 10 kg.
15-5% BW 14 kg. US EPA
5-121 26 kg. (1989)
gnsnsmelavesing 0.830 QU.41./%.
IR
gasnmamelavesin 0.208 AU/,
7 01gtuidevosszying (70 T) - US EPA
SrezaNEuN ED
918U LAYATIINLUUADUN (1989)
auilunislésududa (Fu/) EF 181513715 (Fuuns - Juand)
, - 3 3791 (2552)
Faattunslasududa () AT ED X 365 T/

4. msuszifiunnuduiie (Toxicity Assessment)
NIIUIAUFUNUTIENINNVUINVBINITHUNANUToN1EUINSIARKNALES AU
auammadnsgaveazthlugnmsannasguivasndeluuywd Tnenisussifiuanany
il 2 gUnuy oA mnuduiviineliAnuzifauazanudufiviidusunseduuenain
uzi5s Tnedian Slope Factor (SF) iu Apnudufivdldly n1s Ussfiuanudufivuesans
AouziSs waz A1 Reference Concentration (RFC) Wuarmudufeildlunsusaidiuain
Hufiwfidusunsmeduusnainuzise @43)
5. N1593UNLANUUZVDIAIINELS (Risk Characterization)
mia%mﬁﬁﬂwmwmmmLﬁaaLﬂuﬂWiﬁﬂ%’aaﬂmm 3 Sunoudsdunesule
Snwarmsududavesarsuafiviiussasulasududa Insussifiuanadndiunissududa

(%
v Y

(HQ) \awUswainUsemvulasuduiaansuaivisasimtuiinansenuseguainniali (44)

[y

D!
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Adndrun1sfududa (HQ) » 1 munes Ysuuasuafiviisraneldiundaons
nelylinkanseNuAaguAINYTBLAN
AMEIALIARAUN N

Adndrunisiududa (HQ) < 1 munefia Uhinaasuaiuisanieldiudegly
st veniulivdeaglunngiiveuiu

lasansSudulaasuaiy

M1319 10 agUduuInIansussiiunssudues

Tunay daya
miﬂimﬁu?q@ﬂmu - Ua%umimaﬁﬂu?ulfmé’amﬁLﬂué’umw/qumﬂuﬁuﬁ
(Hazard Identification) - Juansuaiwneliianansenuluaeniig
nsUsEIduNSEuEE - ANUDNTUTBIENTHAN Y
(Exposure Assessment) - AT SuAUA

- szznandisuduia

- YDINWNTSUAUNE
msUszdiuanduiy - amnuufivfinelfiAnuziss
(Toxity Assessment) - aruduivfidusunsiedunenanuns
N9 UEANBULNITTUALLE ~ wlaanedndiunnudes
(Risk Characterization) -HQ =21 = AwiEeq

-HQ < 1 = Anzwausule

Yy o = LY
anujineanumalulagnisdasiuduazeas

waluladndeuruldlunistesdunazudlalyniduazessvuiadnain

(%
v A

WARSALEAUTEANAN 9 @LNTARENAINNENATVNULA (45) Aeil
1. veineu (Setting chamber)
Vewniursenannaunia Wugunsalnivauuaivenavineynineg1edny
waziluguuuuwsn q vesunsalaruauuaiun1seinia lagldndnnisnisnaeans
FoinmsuneunasenaInnszuavesievioomelagedunalnnisanlasusdltuises

lan faty fesnnaynindgnesnwuulinluiesfivenglnguasiniueiniuwuiveu

a1 v

lngainiaaglvaitigiios drudunazlananniewuringveieaiinliAuS1veIn T LA



a6

omadsiloynaeg danuisianasdssalioyniransannasioussliudsvedanlusies
ANBYANA
2. s¥UUANUURIAINAT (Packed scrubber)
szuusnuuiiana Wugunsalmuauuaiveimaviineynia dldveaman
Tunsindueynialdogieiiuszansam lnefindnnmsiauiiddyie nisiilvieinads
vioornafitounialvariureaas Taevhludmsunmsdniveynaagldigen aslaniu
v danusavinlévaisds 1dun msdevureuvadliiuaroowlesgdnszuaninia vie

[

Iinseuaanialyar LU dureumad vsekieinalnanutuiagnivewnainiousg

v W

dipauniaeglunsruaeiniAmdeunidilindazesmseneniissdulan uneauninnalnly

n1sANduayNIANEIAY 3 naln fia N15NTENULLEIINANRAE N1aiANUlnenIILasNIS

'
a o

s nalnidd ﬁqmﬁaﬂalﬂﬂswuLﬁaqmﬂmmL?ﬁaw‘iﬂﬁagnmgﬂﬁﬂ%’ﬂﬂaﬁw &Nt
Gummmw‘%aﬁjﬂ%éfaqgﬂﬁ 1LeN99NAINATTRAVIDINIARILIDNT THN 9 19U AIBLTILLN
dhsvadlan Meusundswdousmigudnans uionisldunuiu 1wy Tasidusnlddos
ihluthinneumindusnldlmiviessuneiistely
3. szuulalaau (Cyclone)

lalaau Wugunsalmuauuaiiwemavineynadnuszianvils dsldndnnns
manamanindefuriesnneynia udlalauldnalnndnlunisuenoyniafousanies vie
wsigudnandauinannisilinssuafeniooinaianimsuintunieludilelaay
dwalioyniagnuiisuagnssnuiundseslalnau esanaundesvioluiudy 9y
punAdzanasbesafousiliudawedlan vilinssuaoinmanyuduraiiousnduoon
NNszuaINA nszuanNATadulzUusgazsidngdutureslelaaulufiamaiideann
fusaiivedlelaaunioluiiananisivafivuiufuiduseursesduidunsinszuonyes
lalaau suTvedlelaauasdefulvinssuasinialvaiuasgaiudaisvedlalaay usani
audnanwiliijuiadeudiiuueenannszuasinia uazvuiuativedslaauudaindeusilua
asgduds nszuanimazlnadeounduiugduu fuazgnandeseanainlelaaunis
AUANNEENTUSUNGYY

4. szuURINTaY (Bag filter)

fhnseaienganses lugunsalmunuuafivernaviineynaussinmmilsiiten
T fuunsnanoiosanivszansamlunisfuineynings ndnnsvinuvesgenses Ae
nsUdeslrermaisiounialuariiuginses Falasundvindnedmeviedndnaiaiivesing

serinalien WalsuduiuaseseNAndoynIAIsAdeunNdImIINTas0IN AT LA
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shurinsesdiueymaazgniulifidulevesinnsedasodnalavdniiddey Ae nisadadiy
Tngnsa nMsnsznuLilesanaandesuaznisuns eviinsnsesdeluibos q aziAnnsazan
waveseymadututuiivuiarlufhnsssdadsniituresoynia Weindureseyneatui
finnsesudrnziinnalnfiddniuinnalanis Ao nalnnisaeniudadunalanisiniu
sumaiiintuilesaneymafivualmyifuniwesisiiazaenlsd
5. szuudnulagandeUszqlniln (Electrostatic precipitator)
syuuAndunuuededszqluiimieuuulninain Wuedesdlonldusliii

lunsueneynialaelduseyleunanaiiivennianivss i luluauuluihain aynia

9 9

supdoudmunuiuaidndlninssiuiu insssindunuulniiatnduszdnsamasnn

'
= o

Tunsanduifivwainnds 1 luaseu ldunndnfesas 99.5 Anuduggdesuazaunsodu
fnwSould wantunsviuvensasinduuuulninadniinad
1) lauszqlnilvituaynia

2) veunaniivszqlaeldusduiatinanauuwiugn

[

3) idneunATiiule
w3osnndusuulniihadngnussendldagianiisvislunisaivaudy 1wy
NsAUANKUAINERAIMNTIUlaVEENAIMNTINAN BRaIMNTINNTEANY LsanuRaaliiuay

=l 6 [~4 v
FLUUN LUURY

6. szUUELUsEUN (Spray chamber)

a

¢S o N a o 9 ¥ o v o
sruvalsdin Wussuurdaduazeswseieniiuseansainenlddmsusingu
1 [} ‘:‘; v 1 ! 1 aa
a¥e0vUIALYY WU T WNaU wazuazessaInnIsvasulany diulvagazlvlunsaltanu

T Y
Y

Mnsveumasninduazeategvinalnaainyuyy

7. S¥UURAANLUULIUYS (Venturi scrubber)

[y o

a [ a a L4 a 1
szuvdnanuuuwings vdnnisihanulagnisiveiniede (Wastegae) Inaru

Fasvuuidugesuau (Venturi tube) feauEIgaUsEaIa 15,000-20,000 fpm wnluly

=

szuulurneillivounmdafiorsvidogaduituiilurisnanfidu Tasszuvdadnuuuiiugda
Usgansnmlunsvinuaaseglunasiszuuiifiussaninings mnzdmiuldlunmsvdaua
ansviiafinenseluazeasuuaan
8. SYUUNTRIBINTA
seuunseseIne gnldiussreunsvaneiauslaiadidngs 1900 lnsiamzogng
feludrenenasasiulanaded 2 Tnsudunseserniafideuldid uuiunsesernianiia
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sunoiflesgiivsnil Smingiusni Taelul w.e. 2565 deudideunsngiay - Weusuax
WUIIALaAY 24 %Laimacguazaawmmﬁﬂ (PMy5) azkuazaasvuialiiu 10 lunsou
(PMy) Liitfiummnsgiu (50 lulasnsu/gnuaeniums) waglul w.e. 2566 WwuinAade 24
%aim@uazaawmm% (PMy5) LAUAININTFIUAIUIY 28 U (AN193g1u 50 lulasnsu/
anNuIANAT) WagduazeadvwInliiu 10 luasau (PM,p) HuAImNINTEIN 3703 9 U (A
unsgu 120 lulasnsusegnuiafiuns) dddurhadieudinuiidede 24 $alusiuazens
YUIALEN (PM,5) waziuazessswialiiiu 10 Tuaseu (PMy) 1AuAmnsgiuegluginiiou
UNTIAY - ey Fudutadiienniauiuds YaRunneeInime1aineIntans TR 1w
mswlufilas N3 TaRNIINISinEas ldl nsAnuIAN w3eviAv1aY fWan1a1nTane

% a =1 £
PLAL LUURAU
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M58 14 AadeseiiouUsinaEuazaasvunadn (PM,s) waziuazaasvuialiiu

10 lunsau (PM,o) TuiNuiidamingiiesnil U w.a. 2565-2566

Huazoasvuialitiu 2.5 luasau (PM,s)  Huazaasvuialkitiu 10 luasau (PM,,)

(up.n./av0.4.) (uA.n/au.4.)
ou Ywa  Auwafs  Uwa  Awalls Ywa  Awede  Jwa  Awede
2565 g9gn 2566 gegn 2565 gegn 2566 gegn
24 . 24 . 24 . 24 .
unsAY - - 40 82 - - 65 120
NUANUS - - 49 97 - - 72 135
EVRIHY - z 58 96 - - 86 130
WYIEU - - 62 93 - - 89 127
N YA [ - 27 43 y - 44 63
Tnungu - - 14 233 - - 26 43
nINHIAL 13.0 27 13 21.1 24.0 46 26 42
danau 11.0 24 16 21.1 23.0 44 33 44
AugIeU 11.0 21 13 24.2 23.0 41 28 49
SRRGGH 20.0 43 16 29.3 34.0 73 32 57
N AINYY 24.0 34 - - 42.0 58 - -
SunAu 30.0 44 - - 51.0 74 - -

La¥INNSANWIARE 24 %ﬁimamaqﬂuazaawuméﬂ (PMy5) hazHunazons
ualaiiAy 10 luasew (PMy) 3nanningiadnnunineinialndifssde an1lingivin
AunMeINIA suauntiln daniauasarssd Tl wa. 2565 duusidiounsngiau - ey
furian nuinAade 24 Faluaduazessvuinidn (PM,s) uazduazosavuinliiiu 10
luasou (PMyo) Liiumunsgiu waslud we. 2566 WUIANRAY 24 %Laims'guazaawmﬂ
AN (PM,5) LAUAMINSEIUTIUIY 37 T (AM019557U 50 LulasnSw/anuianiuns) wagku
a993vUn kAN 10 luAsau (PMy) LAUAININTEIY 918U 3 FU (A1u1a951U 120
lulasnIusiegnuiaiiuns) Felurhaiouiinuinaady 24 %’ﬂms!uazaawmmﬁﬂ (PM,5)
wazduarossuIakiiiy 10 luaseu (PM,) iuAmnsgIueglugdamauunsing - ey

LU
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M58 15 Anefenedsuliinaduazeasunndn (PM,s) wazduazaasunaliiv
10 luasau (PM,o) Tunundaningiasiiuazdminuaseadssa U w.a. 2565-
2566

Huazansvunalitiu 2.5 luasou (PM,s)  Auazeasvuialifiv 10 luasau (PM,)

(wA.n/av..) (uA.n/au.u.)
. WAL WA, WAL, WA, WAL WA, WAL, WAL
2565 2565 2566 2566 2565 2565 2566 2566
R R R . R 9 R R
giivsnll  wemrwA  @viesndl  wewnse eviesall weed @iiesad uesneW
unIIAU - 33 40 34 = 68 65 64
nUAS - 27 49 43 - 46 72 91
FTRTEH - 30 58 51 - - 86 96
SUCAI 7 32 62 53 = = 89 -
IBLERGH - 14 27 23 - - 44 -
Tquieu - 11 14 11 - 27 26 -
n3NHIAY 13.0 12 13 10 24.0 29 26 -
RRAGE 11.0 11 16 14 23.0 27 33 -
fugeu 11.0 10 13 10 23.0 25 28 -
AAAY 20.0 14 16 12 34.0 40 32 -
WP 24.0 20 - - 42.0 45 - -
Suau 30.0 27 - - 51.0 58 - -

6. Mmaiutheselsafifientosfiuuaivmeainiavasussuvy

31N3189uteyalusEUU HDC Dashboard ¥84n5eM339a15150U8Y 1wl w.a.
2565 wuiUsgmwuluiiufidaingiissiiinisiduihedelsanuafivornia 5 ndulen
WU 74,218 518 lnelsgazidundiunsiengulse Fail

6.1 naulsamaiuniele 1fud lsnvangaiuizess (Chronic Obstructive
Pulmonary Disease #58 COPD) WuUszr1sudullenanun suIY 8,498 518
15miia (Asthma) 911U 186 518 1sAlendnlau (pneumonia) 91UaU 3,308 578 tauinlng)
(Influenza) 71U 246 518 L3AABENLAU (Acute Pharyngitis) 3143 13,334 578 15A3YN
FnauLaesa (Chronic rhinitis) S1uan 833 518 wazlsanasnaudniay (Bronchitis) §1uaw

6,331 918


https://www.phuketinternationalhospital.com/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B8%A5%E0%B8%A1%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A-bronchitis/
https://www.phuketinternationalhospital.com/%E0%B9%82%E0%B8%A3%E0%B8%84%E0%B8%AB%E0%B8%A5%E0%B8%AD%E0%B8%94%E0%B8%A5%E0%B8%A1%E0%B8%AD%E0%B8%B1%E0%B8%81%E0%B9%80%E0%B8%AA%E0%B8%9A-bronchitis/
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6.2 ngulsaiilavasaidieniazaussgadiuiaiiian loun lsaiilaviaiben
(Ischemic heart disease, IHD) 91u7u 101 578 wazlsaviaanaon buauas (Cerebrovascular
diseases: Stroke) 97U3U 12,930 51¢

6.3 ngulsandniay 91U 10,591 518

6.4 ngulsARvTiednEy S 17,105 518

65 naulsadu o leuA uzifaon (Lung cancer) $1uau 755 118
nasuIdeiiieades

ayas) sens il 919fidlu ARST suN wardsvgyn gudl (49) nAnwiUTuukuy
azoowuInliiiy 2.5 luasau n1gluredlavanssalasarsaisisaslungavny wuin
sauszdmnssuemedianududy PM,; 1ds (iAn./aus) AasnszozIaINTAUIANN
fian (2,650+2,308) 5031170 safldda (1,996:1,042) salui1d7 0@ (1,070+626)
salilnBuensil (806+645) sagansisay (424+324) uazsouiing (366+362) Anudfy
LﬁaﬂisLﬁumilé’%’ﬂé’uﬁaiugﬂmaﬂ%mmmﬂﬁ%’uﬁuﬁamﬁ8318’3’14 (Average Daily Intake
%30 ADI) (un./nn.-uw.319n18/31) wud lunguilngsausedmisdiuenmainisSuduia
u7niian (0.0063) s09a3un Ae safidiva (0.0034) 504 (0.0014) salwiinduensd (0.0011)
wazsalwildfiea (0.0008) muainu drulungufnnudl sauszamsusueiniainissu
Fuifannniign (0.0149) sesasun Ae salufindiiiea (0.0028) sadarsnsaug (0.0026) uay
salwitudue1si (0.0016) mudnsu (safifvalinunguilavansiduinvugsinisdrse)
AnsuAUEUTUSSEMIsUS I PM, s AUEA1IEMSTUTNUIT PM, s ﬁLLuaiﬁmﬁqa%uiumq
flsnlnsansansisueiinisseae Gsanafifladoduandoudu q fifina wwu n1stuasves
ALABENTIENINENNT ANINNITITINT M8
2379 Azuuns (50) leAnwinansznuvesduazessvuimdnliiiu 10 luaseu

(PMyo) mﬂmmmmﬂuuuﬁamuuﬁﬁﬁaqsumwmmLﬁﬂﬁ'm‘%u nsalAnwlsuTeunseUgy
ede s1newied Jainuasugy wud Usunaiuazesswuiadntiiiu 10 luaseaw (PMy)
12 8 $alus anelusieaSoudade 0.247 + 0.178 un/auu. dwu lsaSouasensifion
ey JUsauazessundnliiu 10 luaseu (PMy,) ldy 8 $alus aelureadou
ALaAY 0.110 + 0.056 UN./aU.L. @IUnN1TTUSURE PM,q vaatiniseululsaseunguinyy den
#an 0.0060 3./, vosimiTngienie/u gagn 0.0611 un./nn. vosiminiisnie/Ju

wagdlenade 0.0202 + 0.0145 un./nn. vesdmtnsnne/du lsaseulungudssuiigy e

'
o

fgn 0.0026 Un./NN. U8 ININIeNNE/TU §9gn 0.0205 un./nn. Yo mtingeMe/Tu uay



63

frtafy 0.0089 + 0.0045 un./nn. Y minsianie/ Ju WelUSeumguusuia PMy,
U U U ! a ! = = a ! = ! = =

n13fuduia wud Lsaseulungudnet dusuu PMy, wnnnlsaseulunguidseuiiey
! ' a v v v v A =3 1 =3 Y o ! A a !
denadeUsuunisiududavesinSeulunguinuwiegrunuladn nardme lsaseulungy
AnwdUSUaUNIISUAURE PM, (0.0202 + 0.0145 1./ An. UaUIntnsIen18/41) 11nnan
TsaSeulunduIeuiiisu (0.0089 + 0.0045 an./nn. YBNTINTINE/T0)

giuns wiaunse (51) Anwinisussliunislasududaduazassvuinluiu
10 lupsou (PMyo) ¥093U3NT8IUEUATUTN TUNUTLUANUDILYY NTUNNUNIUAT WUT
USunaduazeadruinliiu 10 luasou 1093uNfIUsnasuauumdn auuses wagauuly
%08 lngilA1afeiniu 0.1287+0.0128 Un./au.u. (BUAUAININTIIUAINUA 111U
0.05 4N./aU.4.) 0.0467+0.0428 UN./AU.U. Wag 0.0144+0.0132 UN./AU.YU. ANUAIGY
WoLATIZY A8aRR One-Way ANOVA wuindanuunnaeiuegeiitedifsy (p<0.05)
Tudsziudiinarnududunissududavesidulsodnsenusudiuinafieg usasuouuman
auuses wazauuluges dA1 EC Wwiuiady 0.0477 un./au.. 0.0175 un./au.u. wag
0.0004 1N./aU.4. MIMAIRY WeawlsuiuamuInsguUsinaduazessvwinaliiv 10 luasau
Avua 0.05 un./ au.u. BiAuAINIAIFIUAIMUA 5908387 HQ A1 0.9532, 0.3499 uas
0.0096 MUAIGU B3 HQ < 1 UUsHAlAIATUTINTULUATUINIASURUREaUSIE Az RBY
by 10 luasau NTumelasudeglununiesusulivieeglunneiveusula

= 4 Y Yoo o Y a dl ' ¥ o w1

fisnay 91nNned wazany (52) nuseiliuanudedoguainainnissududadu

< { 1 Y £% | a |

AYeRIuUIALANNIT 10 luAsau (PM,,) Iuﬂqmwummammmamﬂﬂﬁwmamammwsmm
Tne wud1 vesrTamnuviadiseauanudutuves PMy, agluinaeiainnsgiuinsensiuseu
vue A Lifiu 5 me/m? MITBuNansEnusieaunImaNssududaiuainnisusenau
915hUYN 6 WwiauiiniuLn nudn wilnanwdwlnglennisegluszauuiunans Seuay 52.46

A a < t%4 ¥ 1 <@ 1 = U
5998911 e Hen1sdnties Segar 27.87 agalsinunudn IN155189UINTTEAUTUSS
Tusurisnuwiag Segar 1.64 9Inn1sassimtadeniiauduiusdessaunisionnis
Aaunfvosniinau wuin Jadensduiaduavesswiaantuiunujifaunaznisliald
gunsalllostudunsiediuyrravazUineu Wudadefidwmadoninuuwnnd1svessziu
pn1sRaUnAeEdltud1AYN19adf (p-value<0.05) kagnadNNITUsEIIUAIUELIHIY
WRsnAMIESTIAMNIN Wud FUHURNuliaudssieaun A syuAsut19Eauly

'
[y = = [y

D9EAUAININ WALLIBLUITEAUAMIESIN LAY WU Auvdawdaialiseiuady

[y

desegluseavas (Fovar 77.77) sesmaunfosenuaout19gaGosa 16.67) WarseAugIN

Y

(3egay 5.56) Aunusdieudaiimnaulseauaiudetegluseauas (Sogaz 100) dunis
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wifnauddl finnudeseglusziugs (Fouazss.46) sesannfesziurouiiegs (fovaz
11.58) uazsuviiauavifes(Cashier) finnuidsogluseiugs Fovaz 54.55) s0sanie
seauABulNgs (Seway 45.45)

391 1gdnd uazany (53) Anwinmsuszifiuanudsdunssuduiaduazens
yuradnniy 10 lulasiuns seninsguvuiteginduaginalsalifiu Sminuasadisssusy
wuhUSinauazessvuiadnndy 10 lilasiums luyswulndlsslifiu fawedeuiinauily
Fuiiishunn 0.0434 un /av.a. wazFuidulinn 0.175 un/av.a. feiAunnssuaanm
91MAlUUTIBINARINUTENANTUAIUANNARTT VLA AMNATEIL 0.12 1N./aU A1 KANS
nrainusinauluguvulnalsdsifuiuinaduluiufifiunn 0.0463 un/aus. waziud
dilain 0.068 un./avy. faliiRudunnsgiu uashsaosueudanudsdunssudualy
azoed lnsyuwulndlsslifiufianumdsannniiguwuilnaainlsdiiiu lneAiededadou
mdsdlunisfududa (HQ) vesyurulndlsasifiuluiufinunnuazdulsinnilan HQ 1.27
uay 5.09 N1y yurulnalsslifudanedodadiuamndssdunisiududa HQ Tutuitdy
Anuazruliinnviiu 1.34 wag 2.00 Auddy

Suad A3513501 (54) lafnwinasanuununasniaduazessvuiaannid
2.5 luaseu Iuﬁuﬁmmﬁaﬁmi’mﬂw@aﬂ WU AIAUTTUVBIEY PM, 5 Tuwafiuiiiios
fanadoeglugi 10.9+3.9-70.7+14.7 pg/m’ wazfiAAunnsgIuaaameniealy
ussernaialufidmualy 50 pg/m’ oy 3 1w Ae tWouunsIAY - HunAu W.e. 2564
dURY PM,s TuﬁuﬁﬁuﬁmﬁmLa?iaas_ﬂuszi’m 16.849.6 — 84.6+18.5 pg/m> LazilAtiy
UINTFIUBY 4 19U AB LABUSWINAN W.A. 2563 - TUAN W.A.2564

NOuN155 NINdalssnl uaznadn usIAs (55) lnfinwrAuduRusTaTuN
veeuaraaIvwInliAY 10 luAsau (PM,y) wazduazeasvuinliiiy 2.5 luaseu (PMys)

VDIUABTATNIAUAZYANIA WUTT PMy, Uag PM, 5 denagluinadiunnsgiunmunineiniely

EN

uste1n1alagnily lngdiagguasazivsunaduazessnnnitgiegadu Wednsem

ANUFNRUSNUI HuareaIntaeIvwInlANUFuTus LA I9aRaY IszAuauduiusys

Y

N9193909N U lngAdadI1uve9 PM,s/PMy, ¥8901AMile Avangiusenideunile

ISP 1

AMARgiuean N1ANANY LazAAla AxiAfu 0.67, 0.65, 0.64, 0.59 kay 0.45 ANUAGIY
WawSsumgudadiuduazeasrauiazgiinia nuinaalaunnsieannngiaiaiag
mamilaunni1aanaianziuesn nnsiSeuiisudadiuluaress seningania wui

- 1

goudanazgaiuiidndiuduazestunndaiu Inedadiuiuaveatlugaudanialadidrdndiu
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= 1

duazoosunnianniiniadu vusigguuiifissnans useniifidaduiuazendliiunnsing
fugiinnndu

41305 U3 (56) AN IAMEN BT VRIlUATORITUIALAN PMy UWag PM,s was
arwduiusvadsafiisrtosiuuafivinennia lufiufiusaunmd 4 wuth audnunzes
AuazenvuIndn PM;, uaz PM2_5a]zﬁmma‘hwaﬁ"uLmaiaﬁ%ﬁmuaﬁﬂuﬁuﬁ Fazunneng
fuluusazanidnsiainlasaunsawiadu 2 nqu fie 1) unasiuliauaiivainnisusenay
Aanslaslal up uazdosfiu uazmsuszneuianaviiosiulufiud 1 vnudminassys
wag 2) undstudauafivainnisasasvuds mamnlndveadoindsanatuvossasus

]
1 )

laun FanTauyusi yunNUs NIzuATATEYsET Lasassysinaunasnilangud

q

[y

(1) zdidnadiosel Medounarsedalusgendingud (2) wesnduunasindawuusgiu

'
| oA

i wingu? 2 AedAnseeazdndiu PMys T PMy, 110037 TA8AINTIN PMy, wae PM, s 3¢l
Agdlutigguun anadlutisggiou uazdanadesiigeludremgruiesainiAnainnisey
Sravotiu ﬂ"]La?iaiﬁEJSZ'f”JI@NSUmamﬁmwi’mﬁauimyj%ﬁmgqeﬁuiuﬁzmLﬁ?j"]LLamhqﬁ'f]
afyan Wug wazane (57) IeAnwinsusziliuanuidssiuaunmainnslésudu
PM, 5 Tutsnguds anfluiimeuiadiesnuning fainsees ikl armnududuvesdu
PM, s dA10glutdae 3.9-136.0 pg/m’ uag fiAady 44.0+428.4 pg/m’ yenand wevinnns
Uszifiuanmidsaseguamdiemsiuinainatdadiunnidss (HQ) wuin Aade HQ
o3 PM, s voufinlutasngudsiicnunnniiglvg) wazdaniu 1.0 Fauansindanudssie
auamwosuywd esnnifndanudosnsusinuesndiaugsisdmalisnsinismelasie
ﬁmﬁﬂé]’aqq LﬁaﬁwmiﬂimﬁummL?imﬂﬂidaml,%wamiuwwé (Ric) nN15LASUEll PMys

aglurae 10-6 9 10-4 Famueanud1 anwudedunisiensieiaasintula
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< UETPN ° = =~ i
1BN9INN153519INNNIIMelavesysevrunldusnistiesausedmadieuiisusening
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s o mmmmm
§ Sextnfnid :

AN 24 Nunlun1saneAne1Ie (58)

Ussunsuasngualagig

Uszwnsildlunis@neinsell (N) laun Yseuvunendeegluluniuiigneiiies

giiysnll Fandngviestll 9w 3 U dell 1) uShuanlvuddawingiissil 2) usiiu

SUAUUAYUSNUTNFUINARINA 1T IRTReTEsNl Lag 3) USUNNIINYIAYTIUANLAIAIUN

9

InguIMsaUNTEAgsH Janingniesnil 91w 2,477 AU

[
a A

nauileganldlun1sineinsed fe Useysunnlyuinistiesauszdmidluin

v '
% = a I

Wungnoilesgisil Janingyivsill 39uiu 3 Usia fell 1) usnaaaiflvudedimda

9

[ Y =

9ie511 2) uSasuauuatenanutiauInfininasdimingvesid uway 3) v
uANgde LA WIEITINgUI N aAumssRosh Jmingiesildl Siuau 180 au Al
Mnmsfvusuadaegalaglinguisaudaiauy (Rule of Tumb) Fadunsimuasun
yeanguinoglnsmdeismuinvesszansludnuazsessnirdunanduiosas (59)
SuRuNIsAMUATLIAFI08 19T TIINUTEr s Eadudesay) ves alua
p3ntiust (60) Tazidundauandlunisieil 3.1 waziledesiunmaamadeuluvusiiy
suswdeyanazaniyminismeunduresnuuasunuilliauysaivietosniniidivun
vi3ofidayaanme (Missing data) SsmainasiAntufesay 10 fideTausuruadedidlnl
u 367 au Sdlumafusunudeyannngduiegndunisinuedsildnisduiegnauuy
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M5 16 VUANgUAIRE1TRIITAINAINTIILUSEY NS (Radudonaz)

YunUszeng (N) VUIANGUA2DE (n)
100 - 300 50
500 - 700 40
1,000 - 1,500 25
2,000 - 2,500 15
3,000 - 5,000 10
6,000 - 10,000 5
15,000 - 20,000 2.5
30,000 - 50,000 1
70,000 Fuly 05
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BnsfneITe
nsnsAnwuinnssunisesnwuuthesauszdnmaliuemaaaiuainnisasnashu
adsil fduneumsdniiunig el
1. tunaudi 1
mMafiununuteyauasfnymainideiifetes
2. Sumeuii 2
msnsataUiinaduazessundniinmsanasiasivualinseuaquitud
nsasasndnivualulnsinedloseiiesid Suau 3 Ui Ae 1) vinmanidvuds

% v LY I

Jawingiestd 2) vsnusuauuaendnniiauuivinasdwmingiesiil uae 3) Usau
UM TINALMIAIN e AN sedumsiesh damingriesni lagltieTesdle
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FIAMAAININGUIN TRdUNTENETH Tadingviesidl
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3. Aansszuudiuennmasiaiadnnuuazldurunsovtia N95 Anfeszuy
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4. msuszenalinannistesiuduainnisasasainaieguenidiluaigluernisiuy
Un InonsnUszgliain uazmsuszgndldiinanazgaenimainaieuen (Intake Fan) 7
sihunsanUinaduazesudafieitniansesuavesdiasldfiamedsedu MERV 11 Tuly
Potunagluoasuuuln Welinngluthesauszdmdussdiueiniaganitusseinia

Y

Aeen (Positive Pressure) o1MARTeiianazsdnduruazoatnananvieseseliladay
neluenns SUsuaduazeasnitminTgiu wiliiinaugaeinimoen (Exhaust Fan)
vduilefunmstifufianmsnsinavesernmanigluthesalszdms lnsmsisnsnisge
sontiosnindnmninierniadinu ietisanduazesdluvissuasdieifiun1sszuigeina

aeluanmng

No Dust Bus Stop

A 31 uuudnaesthesausEdmsiuaniAaniuaINn1seses

6. Sumauil 6
n13939 Uil uazosswuInanaINnITIsIasateuenLazaelutiese
Uszamauuuaufuerniauaziingunsainsesdu fetiesilionsrnfnduvdannmnigu
PMS7003 Tumn 4 2 dalus vihefu 7 as detu fail 06.00 w. 08.00 1. 10.00 u. 12.00 u.
14,00 u. 16.00 1. kA 18.00 1. vinfu e 3 Weu Aedusmieuiguisy - Weudwmiau
2565
7. Yunoudl 7
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8. Yumaui 8
ANTUN15USEIUNSSURURAwazUSELIUSEAUAINULEYS (Hazard Quotient;
HQ) siegunmannIslasudulauazeeavuIndinaINNsasasInIsmelavesssanaun

lgusnisthesauseamnaiuulausuomeauasiingunsainsasu

nsaTeidayauazulans
1. msaszvidaya
N33R zdayaUsuIud a0 UUIMENIINNITITIATABUBNKATA 18 Y
p1sthesauszdmsiuulalsuainmanazinaunsalinsesdu AnwunvlineyniALyIuaey
dedumununguarsuafivlueinia S1uru 2 vila 1iun duagessunaliiiu 10 luaseu
(PM;) wazawinlaitiu 2.5 Tuaseu (PM,s) Ingdasiziusinaiuazessuindnidieuiioy
serinneuenwarelueimsthesaussimisuwuulnuiuennieuasingunsainsesu
2. nsAurnlsinansSududaduazassuunaian
31011595195 8 TnefnUsifarsan laun Usuiamnududuve sasind]
pnudvesnslesudula ssezan s sudula wardowmnanisiududa Tngldnisiansan

[

nsfuduraniensmela Feaunsadiuinangns aail

(€ x IR x ET x EF x ED)

PM — I
(BW x AT)

dlo | = U‘%mm?aaammﬁmﬁ%’u [USanaun PMyg, PM, 5 (mg/kg-day)]
C

mututuadevesdennanmieasuaivlueine (mg/m?)
R = dwsinismela (m*/hrs)

ET = nalunisduia (hrs /days)

EF = poudvesnsduda (days/years)

ED= ssuznaiduda/ssesianfienduagluiiui (years)

BW = 1wmtinvee319ny (ke)
AT = sspznaniildiade (days)

1AYEIUNTALNUAIAILUTIINASANBIASIL S10aLDUARILANILUANSIY 14



14

M58 17 MsunuAvasiwUsnsAmuIMUSInamsSuduiad uazaasuuinianain

1333133
fauds A" e UAAID19D9
C = amnududuresds A1 PMy, thag A1 mg/m?> drinmsianisamninenia
AnA1xlueIne PM, 5 Wazides NTUAIUANLATY
IR = 9ns1n1smela 0.83 (Auade) m’/hrs  ATSDR
FR = Factor of 1 -
Retention
FA = Factor of 1 -
Absorption
ET = nanlunsduda Anwadese Tl 24 hrs/days  aumela 24 Falug
EF=pnudivesnisduda 107 Juvihnng days/years  aumglanniu 365 Ju
(Aedeuiins
ITWINLADU U.A. -
N.A. 2565)
ED=sv8zanTiduia/ 9141288789NG years syezmienduaguesngy
igammﬁmﬁaa&ﬂu A998 SPRRRN
i
BW=t19iinv83319n7e ‘1311/1%@%%&%@ kg ﬁmﬂfﬂmﬁwmﬂduﬁaaﬂw
feE9 inmaiudeya
AT=5z8znanflltiade 01g10A8v0INGY days 9191288709NqUAI0E1991
reE9 maiudeya
RfC PMyy 0.011 me/kg-day  EU legislation
RfC PM, s 0.005 meg/kg-day  U.S.EPA




3. NISANUIUTTAUANULEBY (Hazard Quotient; HQ)

ABEYNINDINNT
U2 F9EUNTOAIUINGAT Al

Hazard Quotient (HQ) =

Lfi@ HQ
CcDl =
RfC

LYY

78

lasuduiaduazeasvuininainnisasiasniansmelaves

(%

CDI (mg/kg-day)

RfC (mg/kg-day)

ANEAAIUAIIULEE

ANNINIFIUAINUA (Mg/kg-day)

USunanssuduiaduazessuinidn (me/kg-day)

1AYEILNTOLNUAIFILUTIINAISANEIATIT 51882 DUARILANILLANS1Y 18

A1519 18 NISUNUAIVBIAUTNITATUIUSTAUAMULEYS (Hazard Quotient; HQ) ¢

GRIERLY
fanUs A Vel WIAR9D1984
RfC 0.011 me/ke-day EU legislation,
(Reference concentration) 2005
C= anududuvesiuazees  msdudaduavensvuindn  me/m’
YuALan ldnnsifiuiiee
R = dasnsvela 0.83 (Aiade) m*/hrs ATSDR, 2005
ET = nanlunisdusa seUzAFuNaLsaziuYee  hrs /days LUUADUNNM
QGHIZeRERR
EF=pufivesnisduia ITUTAFUNALAAZIUVDY  days/years  WUUADUDM
naudiegdly 17
ED = szeziantunisegly sgovnamsogluiuiives  years wuude U
i QGHZeRERR
BW = thmiinwasinane Andeintnuengy kg TGO

A9819

AT = S¥aLLIAN bR

ED ¥ * 365 Ju

days
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n13uUan152AuAI1Ud83 (Hazard Quotient; HQ) Aoguniw wiseaniiu

HQ < 0.1
0.1>HQ<1.0
1.1 >HQ < 10
HQ > 10
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Tdunswagluseausi

[y [y

Tsunsweglusyauliunans

[y
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i Lﬁaaamwuﬂwmaﬂizaﬁ"}maLLUU"TJ@U%’Ummﬁuazﬁwqﬂmaﬁmmﬂu naapUUTEENS NN
N3anANSEURENEAZR099INNN9T3T AN TUTEHUN TS UL A WAL INNNTITNTHAY
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aelutazneuenthosauszdmie deazihlugmaiunldlunsiostunansenuseguain

a

nFuduialuaroeuIndninIINNI5935195 dusulszrruildTinegiunisnunig

Y

uagMsTUAdNAIA 9 Suazidunistisanaudssninnslasududatiuiuazoosuiaidn
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anunsoasunan1sineAduld 6 daw dail

1. Joyaransfinwanududuvesuarentvuinian

2. si’fa:uuawamiﬂszLﬁumi%’ué’uﬁauaﬁsﬁummLﬁaa (Hazard Quotient; HQ) »®
GUR

3. Jayananiseanuuutesauseimi

4. Yeyausz@vinmnmsannisdudaduazessundnvasthesalszdmg

5. wansUsEiunsSuduiauarseiuauEes (Hazard Quotient; HQ) flaguaw
MniuazeswndnsznIeeuentazangluthesadszdnig

6. @3 Uazanusiena

v = Y v J <
dayanan1sanwranududuvesiuazassvuiaian
91NN1395I9IAUTINAUAZORWINENAINNI5A5 19T mUA ATE URRUILT

N335 IManenualundnneilinsgrivsll Aseuaau 3 USIM Ae 1) uSuaatvuds
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[ 1

fifiunisnsiatalugn q 2 $2lus S1uau 7 adedetu 923981 06.00 1. 08.00 U. 10.00 U,
12.00 1. 14.00 u. 16.00 u. ua¥18.00 u. fisnwazdondii
1. Usuaantuudedamningiiasil

N399I InUSINUareRIEIAENAINN15AT AT US AN Huudfmin
9118519 Wil ﬁﬂ"]La?{smmL%’m%’umaqs!uazaawumhjtﬁu 2.5 luasou (PM,s) Tu 24
Falus sevinafouunsnnu - wwanAL wLA. 2565 Wiy 51.41 pg/m? fiAndsarududy
gegainiu 87.89 pg/m’ uawilmanududuiademaawintu 14.56 ug/m’® deagiiuldn
AnedsAnudiiuvesuaresualiiiy 2.5 lunseu (PM, ) Tunmauuazaadogegad]
AnAuIAsgIUfifsue fe limsiAu 50 ug/m’ Tu 24 $alus laeillefinrsanaadsa
WDudi PM, s uensieiion wudn seninafeusunsiay - ngua1aN w.A. 2565 fidaduany
WNTU PM, 5 S18LA8WUNAY 61.68 , 59.29 , 54.98, 61.19 Uag 19.92 ug/m> muaiau lng
Foufidaadsnnuduty PM, . qaﬁqmﬁatﬁaumimu WU 61.85 po/m® waziieuiidl
ARAsAUENTY PM, G]é’lfjﬁ Ao ieunguA1AN WY 19.92 pe/m® dmsuanaienin
Wuduvesiuagesswuinliiiu 10 luasou (PM,o) 24 $2lus lusznitudounnsiay -
NOWAIAL NW.A. 2565 WU 58.01 pg/m’ ﬁﬂ"uagSQQWNL%N%MQQQG]LViWﬁU 93.11 pg/m’
uazilAidsmaniyindu 15.44 pg/m® Feaziiuldindiedsmsnduduresiuazoosunall
W 10 luaseu (PMy,) lmﬁuﬂ'wmmgmﬁﬁmum Ao 120 ug/m? lu 24 F2lus wazile
FsanAnadoaududy PM,, wonsieiou wuitlufousnsing - nguniau wa. 2565
finadeainududy PMy s8iiowsinfu 68.75, 67.25, 62.59, 70.16 waz 21.32 pg/m’
aasu Tneieudidiaedsninuduty PMy, q@ﬁqmﬁalﬁaummau Windu 70.16 pg/m’
LAz ouaARaYA TN PMy mz’wﬁlfqm AD MBUNYYAIAULWIAY 21.32 pg/m’

J1vazdunfuanslunisg 19
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M99 19 Anafeanududuvasiuazaasuualiiu 2.5 luasau (PMys) wazlitiu 10
luasau (PMyp) Ustiaanfvudsdamningiesi szudnafsuunsnag -

NOWNIAU N.A. 2565

Huazaasvunaliiu 2.5 luasau Huazoasuunaliiu 10 luasou
(PM;5) (PMyo)
AU Anade 24 93lus (ue/m®)  Anele  Anade 24 99l (ue/m?)  Anede
Algegn A1 Wi T8 Algega A1 dweu 58
Mgn  Fusstd.  \heu Agn  Susstd. e
UNINAL 72.44 52.56 a 61.85 77.89 58.89 0/7 68.75

qumﬁué 86.11 38.0 6/7 59.29 91.00  44.00 0/7 67.25

A 72.44 34.78 a/7 54.98 79.89 39.56 0/7 62.59

SGCRE)Y 87.89 48.33 6/7 61.19 93.11 59.00 0/7 70.16

WAL 24.67 14.56 0/7 19.92 26.56 15.44 0/7 21.32

AN
50 pg/m? - 120 pg/m? -
UINTFIU

LﬁaﬁmimmmmL%;J%’W@WQU%@@WM@MLM 2.5 lupsau (PM,s) Tuusiia
annflvudedanin @Mesll m1u9IansIaie Ao 93913a1 06.00 Y. 08.00 W. 10.00 .
12.00 . 14.00 4. 16.00 U. ¥AZ18.00 L.IZNINUABUNNTIAN - WYUAIAN W.A. 2565 WUINL]
AALTNTY PM, 5 BE5EWIN 3 — 140 pg/m’ waziilofiansanaanududy PM, ., wense
WoUNUI AA1AIULTUTY PM, 5 08581119 29-140, 30-107, 28-134, 33-131 Uaz3-44
pg/m’ anuaau Iaenudndia1mududu PM, s gegawiniu 140 pg/m’ lulhsuunsiay wag
AAIAIULTUTU PM, Gi’ﬂfcjﬂWiﬁU 3 uy/m® Tuiieunguniau Tneglaaaifinuaiaing
WUTU PM, 5 qaﬁq@ﬁanm 08.00 1.589891178 1381 06.00 u. vewniu lnglumauunsiay
- fluray wuALRABAUE LY PM, qqﬁqm 1381 08.00 W. Wfu 107.71, 77.14 way 67.29
ug/m’ ANa19U wazluRoULYI8Y LAZLADUNYBAIAN WuALaAsALT LYY PMy5 &9

figm 1an 06.00 u. Wiy 76.86 uaz 30.00 ug/m’ TBaziBuadauansluam 32
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AIANYHYUTDIUAL DRI PM, . UShanivuasimingiesil
(HOUNNTIAL - WEUAIAL 2566)
—— Fadn =l Fngqn —A—m’%ﬁ"mm

150

—
o
o

¥004 PM,

mmmwmus!ua

50

A 32 Arpnududuvasiuazassvuialifiu 2.5 luasau (PM,s) usiaaaaniivuds

JmIngvigsil

dmiuaranududuvesiuazessvuinlitiuy 10 luaseu (PMy,) usiuaand
VWARMINQNYFIH ANUYINIANTIATA TENINADUNNTIAY - NOWAIAY W.A. 2565 WUl
Aenduduegsening 3 - 150 pg/m’ wazilefiansanAianuduuensieifounuin e
AINTY PMy, 085MIN 32-142, 32-112, 28-150, 36-142 Uag 53-3 ug/m’ A1Ua6Y
laefiA1AITNTY PMyo geaainiu 150 pg/m’ Tuthsuiiunas wazdA1nanududy PMy,
draaiiy 3 py/m® Tudeunquniau Madtisnardinuaraududy PM,, gefigmfiolian
08.00 1.589891778 a1 06.00 u. vesniu Tngluiieunnsiay - funau wuaALadsAIN
LUUUY PM, 5 qﬁqm 1187 08.00 U. Wiy 113.29, 83.00 Lay 75.86 pg/m’ mua1au wazlu
Wouweu uazifiounguniey wuAedsanadudy PM,; gsflan 1aa 06.00 u. iy

86.43 Wag 33.57 ug/m’ TwazidenflanslunIn 33
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AIAUVUYUVDB{UATDBY PM, , UShianilvuasianingiiesnil
(HOUNNTIAL - WEUAIAL 2566)
—— fadn =l Fnggn —A—m’%ﬁ"mm

200
=

2 150
@
@
3
=

& 100
=
=
=
g

g 50
«
[
s

0

Q @ I Q A Q& P U S > D > Q @ @ I
N > ;N AN Q Q Q S A A & o oW N N N N
O NZ Ne Ny % O oV A 9 NN N Q N Nel N

A 33 Arpnududuvesiuazassvuialiiiu 10 luasau (PM,o) Ustanaatuuds

JmIngvigsil

2. UShaBuauusenaniinauINIINa19dmIngiiesil

9111159929300 U UAZORIVUIALENDINNIFIFIVTUTIAFUAUUAE AN T
aunnfnandmingsiostil nuaAedsaududuvesiuazossuunlitiu 2.5 luasey
(PM,5) 24 13 SzndnaiiousnsIng - NOYAIAL W.A. 2565 AU 58.40 pg/m’ fiaadey
Anudutugagainiy 102.33 pg/m’ uasiidadennududuianyindu 14.56 ug/m® @
%LﬁulﬁdwmmﬁlammL%’m%umaﬁﬂuaxaaqmuﬂmlajLﬁu 2.5 luaseu (PM,5) Tunmsiuuay
AdsAduTY PM, s qqqmﬁﬁmﬁummgmﬁﬁmum Ao luAsiiu 50 pg/m® Tu24
Flue waziflofiansanAadsnududy PM, s wonsIewiou U sEninafieuunsing -
WOWAIAY WA 2565 HARAsAmdudu PM,s eifeuindu 66.90 , 6832 , 64.71,
70.89 waz 21.17 pg/m’ audiu TnewioudidAadeanududu PM,. iwaLﬁaugaﬁqﬂﬁa
Woumeu winfu 70.89 pg/m® wasiiteuiifiaadsanuidudusiiiian Ae Weunquaiau
Wi 21.17 pg/m? é’m%’whLa?ﬂ"st'mL%u%umaqsguazaawumhjtﬁu 10 luasou (PMyp)
24§19 SERTUROUNNTIAN - NOBAIAY W.A. 2565 WU 64.14 pg/m’ TANABAY
udugsgauindu 105.11 ug/m’ wazlidedsanuidudumanvinfu 16.11 ug/m’ deay

wiulannaederududuvesduazessnuialiiiu 10 luaseu (PM,o) liiuAminsgui
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fmug fie 120 pg/m?lu 24 Hlus wazdlefiansanaiadonnududu PMy, wonseiou
wUsERIafouNNTIAN - NquA1AN WA, 2565 SAadsanududy PMy, sedeurindu
74.60, 75.29, 70.75, 77.00 way 23.00 ug/m’ nuasu Tneifaudidanadeninududuy PM,,
qqﬁqﬂﬁmﬁaummau WU 105.11 pg/m’ LazieuiiiAnadeamuEuty PM, eﬁ"wqﬂﬁa

PUN¥NIAY WU 16.00 ug/m® $18asLBEnRILARAILURNTI 20

M1519 20 Anfsaududuvasduazaasuualiiu 2.5 luasau (PMys) wazlitiu 10
lupsau (PMyp) UStansuauuaIenanuiinauainInasdeningiivsil

FTUINUADUNATIAY - WOUAIAU W.A. 2565

Huazassvunnliiu 2.5 luasau uazassvuinliiv 10 luasau
(PM25) (PMyo)
U Aade 24 49lu9 (ug/m?)  AuaBe  AwRAE 24 Falue (ug/m?) ARl

9

AgeEn A1 dweu S Algege A1 w5

agn  du>std.  Lheu A1gn  du>std.  1hau

UNIAL 72.44 52.56 /7 66.90 90.67 60.78 0/7 74.60

qumﬂ’ué 95.56 43.00 6/7 68.32 98.67 54.11 0/7 75.29

fuau 85.56 42.11 as7 64.71 89.00 49.44 0/7 70.75

ST 102.33  61.78 /7 70.89 105.11  69.89 0/7 77.00

N WNIAU 31.22 14.56 0/7 21.17 33.67 16.00 0/7 23.00

AN
50 pg/m? s 120 pg/m? -
AINIZTU

LﬁaﬁﬁmmmmmL%’m%’wmtguazaawmmhjtﬁu 2.5 luAsau (PM,s) Tuusiia
SuauuaenanuiawivInadmingfies il muYinaninseninsnouunsay -
WOwAIAL WA, 2565 MU TArnnududuegszning 3 - 179 py/m’ waziilefiansane
ANUTUTULYNTIBLABUNUTN TAIAIUTUTU PMys 88581319 35-179, 30-124, 28-134,
36 -146 uar 3-44 ug/m’ AU IAENUILAIANUINTY PM, s gegaiviniu 179 pg/m’
TuiRauuns1AY wazdAIAINULIUTY PM,s Gfﬁqmwhﬁ’u 3 pg/m® lutheungquniaulag
F31181 7N uAIAIIE U PM,, qaﬁqmﬁanm 08.00 U.5898911A® 1281 06.00 U.

o Tu Tuifouunsiaw - du1Ay wuANaREANUTNTY PM, 5 897ian 1381 08.00 w. iy
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127.71, 88.43 uaz 82.71 pg/m’> Muanau uazlufoulueeu -LHaung BNy WuALaAY
AU Y P!\/\z_sqaﬁqm 19817 06.00 U. W1AU 87.71 wag 30.00 pg/m> A1UEIAY

SNYALLDUANILANILUNTN 34

AIAUYHVUYDIE{UALDRY PM, . UShIANSUAUUAEaNTNEWINANINA1NTnin

giius1ll (oulNTIAY - NWAIAY 2566)

e A1BREY el ANGAAA i A1FNAA
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> > > > B Q Q S R R SN N S A S
KON RN R A 9 N A N 9 A

AW 34 Aranududuvesduazessvuiakitiu 2.5 luasau (PM,s) Usiaasuauuany

nanutauINARINa19T I Ingiinsil

dmsuAmauuturesuavosualiiiu 10 luaseu (PM,o) Ushnsunuy

[ [ Y = 1

aenanyinauInAnINademingies 1l #1u9I1Ia19599T0 TENIINABUNNTIAY -
WowAAY A, 2565 wuindAanududusgsening 3 - 192 ug/m® waziilefiansann
ANULHTURENTIBRDUNUTT TANAIITNTY PMy, 8gs¥nine 38-192, 37 , 28-150, 36-142
Wag 53-3 pg/m’ Muany Lagdenauduty PMy, agawiiu 192 pg/m’ ludieuiiuiay
WazIAIAIILINTY PMy, si"'rqmwhﬁu 3 pg/m’® luifeungquniai Tnegaeanfinuaaing
it PMy, gefigaferian 08.00 u.58sadnAe 11A7 06.00 U. vesniu Tuideuunsiay -
flunAy nuAtedsAUTuTY PMZ,5qqﬁqm 1381 08.00 U. WU 132.43, 92.86, 86.86
ug/m’ way 32.71 pg/m’ Tufoungunin dufuiieusoutunuAaas ALy

PM, s qqﬁqm 1181 06.00 U. AU 88.57 pg/m’ srwazidunnuanslunin 35
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AIAUYHYUTDIEUALDRY PM, | UShiaiSuauuaevdnvuaudinina19dmin

giius1ll (NoulNTIAY - NWAIAY 2566)

e A1BRE =l ANGIAR e A1ANAN

250
=1
=
= 200
-
@
3 15
%150
=
=
;3
= 100
a
=
=
(o
& 50
&
.

0

Q @ @ Q N N S L, e e . ® S ® Q @ @ N
> - > N S N 3 R I S S N N N N
O W e ¥ o A SN A O N e

A 35 Arpnududuvesiuazessvuialiiu 10 Tuasau (PM,o) Ustansuauusne

NaNUTAUINARINA19 T Ingiin sl

3. USLIUININENEETIUAINENUIINGNIAUITNMSIRBNNTHNYTA TaningTiesiil
NATNTIVIAUIUNIINY1RYTINAMNANVIINGNVAUINTLRAUNTZLNYSH
Janingyiesiil W‘Uﬂ'ﬂLa?ﬂlstmL‘?J'u%’usumc'guazaawmmhjLﬁu 2.5 lupsou (PM,:) 24 41139
SEMIAFEUNNTIAL - WQWATAL WA, 2565 WU 52.12 pg/m’ SAnaduanududugsan
WNAv 93.11 pg/m? LLazﬁﬁWLaﬁaﬂawmLﬁt’J’u%’uG‘hqmmwﬁ’u 14.56 pg/m* Feaziiulaindade
ANNTUveIuazatuInliiv 2.5 luasou (PM,s) ”LumwswLLazﬁWLaﬁagqqmﬁﬁﬁLﬁu

WmsgIuAivue Ao ldaisiiu 50 pg/m? Tu 24 47lue lnaillaiasanAnaisnududy

a

PM,s WUASIELADY WUINTANRAEAMULTNTUINAY 64.30 , 58.13 , 57.60, 62.10 uag
19.56 pug/m® uadiu Tneiieuiifiaadsnnududu PM,, Qaﬁqﬂﬁalﬁaumﬁﬂu Wiy
64.30 pg/m* waziiaudidaiedsaaududy PM,, G]B’Wﬁjﬂ AD LABUNYUNIAY LWINAY
19.56 pg/m? ﬁm%’uﬁﬂLa?iammLﬁﬁmﬁu%aaﬂuazaawmmhjﬁu 10 lunsou (PM,o) 26 las
SEMIFDUUNTIAL - WAWAAN WA, 2565 WIAU 58.53 pg/m® TAnaRuaututugean
WU 96.44 pg/m? LLazﬁmLaﬁammvﬁﬁuﬁwqﬂwiﬁu 15.11 pg/m’® Fzdiulginaade
AMULINTY PMy, lﬁLﬁummmigmﬁﬁmum Ao 120 pe/m?Tu 24 F3lu9 wazidlofiansanen

AN PM;o BENSIELADU WU HANLRASAUINUY PMy, WINAU 69.79, 66.38, 65.43,
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70.11 wag 21.00 pg/m’ MUAIRY IAgLABUNTAIAIUTLTY PM;, gefignAaifau ey
WA 70.11 ug/m’ waglAouNiA1RAe Uty PMy, AdnfaiioungeniIny winiu

21.00 pg/m?’ sazlenfuandlunsg 21

M99 21 Anafeanududuvasiuazaasuuialiiv 2.5 luasau (PM,s) wazliiiu
10 luasau (PMyo) UM INGIag5IUALNSEN V1IN NUAUINNSLRAN

= a o o/ (Y = 1 I~
NITNYIN WRINYNYTIU ITUINUABUNNIIAU - WEWATIAN N.A. 2565

Huazoasvunaliiu 2.5 luasau Huazoasuunaliiu 10 luasou
(PM, 5) (PMyo)
U Anafe 24 4l (ug/m®)  Anade  Anade 24 dalug (ug/m®)  AaAe

AgeEn A1 dwau S Algege A1 w5

Agn  Ju>std.  LAau fgn  Ju>std. LAy

UNIAL 73.67 54.00 Y 64.30 82.44  60.67 0/7 69.79

qumﬁué 79.00 41.33 a/7 58.13 83.67  48.67 0/7 66.38

fuaw 77.67 38.00 a/7 57.60 81.89 44.56 0/7 65.43

ST 93.11 48.22 6/7 62.10 96.44 58.33 0/7 70.11

N WNIAU 26.00 14.56 0/7 19.56 27.89 15.11 0/7 21.00

A1
50 pg/m? = 120 pg/m? -
AINIZTU

LﬁaﬁﬁmmwﬁmmL%’m%'uﬂmt!uazaawmmhjtﬁu 2.5 luaseu (PM,s) Tuusiieu
UMM Y TIUAINEIININGUIAUTNSIREUNTENeSA Jandngvivsti mudisian
A5IIA TENTIUADUUNTIAN - WO¥AIAY W.A. 2565 WUl FAIANTNTUBYTENIN
3 - 148 po/m’ wazillefiansanarnududunensiewounudn Saranududu PM,s
98381119 31-141, 37-97, 37-128, 37-148 uar 3-44 ug/m’ AUAIRU lagnuinda1A
WNTY PM, s gegaiviniy 148 pg/m’ lusiiouansnag waglanaanududy PM,s Gi"']qﬂwhﬁ’u
3 ug/m® Tulfaunguniny Tnggaaariinuatnnududy PM, s qqﬁqmﬁanm 08.00 u.
T09a9NAe 1187 06.00 u. luifleuunsian fufounguninu wuanadsaududy PM,s

geflan 131 08.00 u. AU 110.86, 70.71 wag 29.29 pg/m’ Auaisu uazluiiou
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NUAINUS WUALRAEAILTNTY PM, 5 ge¥1dn 1381 06.00 u. Wiy 70.14 pug/m’ uavihay

g WU 80.86 ug/m’ AuafuveImNiuTIgasBuafandlunIn 36

ANAULULVUTDINUALBDY PM,, , USINNIN IR IUAUASEN VI ING YA

UInsiadunsinesh Janingyiestil (ReuunsIAY - weuAAY 2566)

——ady =l Agegn  =—fe=—rArngn

150

100

¥989 PM,

mmmwmu@ua
u1
o

AW 36 Arnududuvesiuazaasvuialitiu 2.5 luasau (PM,s) Usanuminegnay

FIUANVNENYIINYNVAUINSIRAUNTENYTA FanInaviesiil

dmiudArAududuvesuageasvuinliiin 10 luaseau (PM;g) usiia
IR TIUAMIENVINGURUTNISIRENNTENETA Jamdngiusi nuYinia1nsnia
FENIUABUNNTIAY - WAIAN W.A. 2565 WUINLAIAMUTUTURETENING 3 — 150 pg/m’
wazidlofonsanainnudiduLeneaunuI Saanududy PMy, 9g381I9 34-146,
32-112, 28-150, 36-142 wag 53-3 pg/m’ Mua1eu InedlA1nududy PM;, g9gatviiiu
150 pg/m? Tuimauiunau Lazda1AuaNy PM;, G?ﬂzjmwhﬁ’u 3 pg/m® Tuihaungunia
Tnggrananfinumauduty PMloQQﬁqmﬁanm 08.00 1.5898941A® 1381 06.00 U. VDI
yniu Tnglueunnsnam - Tunan wuAnadsnBITNTU PM, s gafign Laan 08.00 u. Wiy
114.43, 77.00 uag 79.43 pg/m® muddu uaglufousweu — Wounguaiaunuaaie
AMULUTY PM, 5 gaﬁqm 1181 06.00 UW. AU 88.57 Ly 32.71 pug/m’ SIUazl0uAAILENS

Tunw 37
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ANANLINVUTDINUAZ DB PM, , USLINNNING NG ETIUAUASENYTING NUAUIANT
a a a v kg 0 a A
LRAUNTENYTH WNINYNYTIU (LNBUNNTIAY - NEBNIAN 2566)
—— fadn =l Fnggn —A—m’%ﬁ"mm

200
=

2 150
@
@
3
=

& 100
=
=
=
g

g 50
«
[
s

0

Q @ I Q A Q& P U S > D > Q @ @ I
> > N N Q I 3 R I G SRS 2N AN AN 2N
O NZ Ne Ny L3 O oV A o NN N KON 9 N Nel N

A 37 arpnududuvesiuazassvuialiiiu 10 luasau (PM,o) Ustiniumning sy

FIUANVNENYIINYNVAUINIRANNTNYTA FanIngniesiil

%’agawamsﬂizLa‘iums%’ué’uﬁauazszﬁ'm'mulﬁ'm (Hazard Quotient; HQ) fiagunw
nnsUssiunisiududanagnisuszifiussfuanudesdegunimyeuywd
(Health risk assessment) Tngn1sduamaInAd@adiundudes vie A1 Hazard Quotient;
HQ 9 nnslasududaduazossuIainaINAI39TIAsNIIEla wazn1sAuIuUsziy
AnadsUinaiuazeesilsuanmamelaluudazdisa wazusazfuvessvuvuild
u3nmsthesnusedima luituil 3 u3ou fe (1) Unuandvuddmingivsiil (2) Vi
SUAUUANENANMTNAUINANING1RNINGTIET1H wa (3) USHAUMINGITYTIUAIMASAIN
INPNVAUTNITRAUNIENYTA TaMTAeus1l SENIIUABUNNTIAY - WEBAIAN 2565
Tunn 9 2 $2lus $1uau 7 adedetu Tuda919a7 06.00 u. 08.00 u. 10.00 u. 12.00 1.
14.00 4. 16.00 U. Wa¥18.00 u. lngfinrsananardadiunnuidss (HQ) Tu 4 sedu fe

1 o (Y

(1) szaulaifidunsne HQ < 0.1 (2) Tdumsreeglusedus 0.1 > HQ < 1.0 (3) Hdunswegly

[y

szAulIuna 1.1 > HQ < 10 uay (4) Bdunsigeglusyiugs HQ > 10 lngnani1sAnwiva

[

3 USIIL US8aTLDUN P9t
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1. Usnuaandvudsdmingiesiil

31nn1sUsslunissududauazeasvuinlitiuy 2.5 lunsau (PM,s) Tuuiiiu
annilvudadaningiivsnil szuinafiounnaey - nguatay 2565 wuin fidedsUsinmns
Suduiariaiuegsening 0.584 - 3.4992 x 10 mg/kg-day Tnelefinsauenifunediou
WU Laaumi’muﬁmLa?{w%mmmié’uﬁasiai’uagiﬁzwm 2.0926 - 2.8841 x 107 mg/kg-day
LazifeunuAS — WWeunquana wasdAedsUSinunmsdudasie fusgsening 1.5129 -
2.5082, 1.3847 - 2.7340, 1.9242 — 3.4992 uag 0.584 — 0.982 x 107 me/ke-day MINa1GU
éi’m%’uﬁ’]La?alaﬂ%mmmi%’uﬁmﬁasialﬁauagjszwm 0.793 - 2.4558 x 107 mg/kg-day laed
ﬁhLaﬁlsﬂ%mmmﬁué’mﬁaqaﬁqmimﬁaumimm WiNAU 2.4558 x 107 me/kg-day Lay
ﬂ'%aﬁ'aﬂ%mwmﬂﬁ%’ué’mﬁﬁmz’wﬁqmimﬁaquwmﬂu WU 0.793 x 10 mg/kg-day
vazeafuanslumnTg 22

dmsunmsUsediunsSuduiaiuazeasualiiiu 10 luaseu (PM,) Tuusinu
anrfluudsdavingiiosni szuirafeunnsiay - nauatau 2565 wui anedsUiinunis
Sududanaiuegsening 0.6147 — 3.7070 x 10 mg/kg-day Tnedlofinsanuenduseiiou
WU Lﬁaumimmﬁﬂ'm?aﬂ%mwmﬂﬁiﬁuﬁaﬁiai’uagjiwdw 2.3446 — 3.1010 x 102 mg/kg-day
LaziAeunuAUS — WWeunqunia waslAnedsUsinumsdudasiefusgsyning 1.7518 -
3.6230, 1.5750 — 3.1807, 2.3490 — 3.7070 uag 0.6147 - 1.0574 x 10 mg/kg-day
A1uaIFu @nfudedsuiuiunisiududadeifeusyszning 08486 - 2.7933

x 107 mg/kg-day lagddnadsusuiumssududagangaludoumwiou winfu 2.7933

o A

x 107 mg/kg-day kazAnaasUTuIunIssududanignlutioungunial 1M1y 0.8486

q

x 10?2 mg/kg-day s1uazldunfuanslumisng 22
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AN519 22 Nan1sUTSEIUNSSURUNARAYSEAUAIULEBY (Hazard Quotient; HQ)

agunw nduazassvundn Usadafivudedwingiesii

Anafenny  Anadeany  AlEunamsududE seuAMUEe
4 WuTY PM, s tudu PM,, Mean (5.D.) (Hazard Quotient; HQ)
i (ug/m?) (pg/m?) (x 10 mg/kg-day)
WU PMys  HWPMy,  HWPMys  Hu PMy,
unIIAL
10 .. 57.67 64.56 2.2960 2.5703 4.59 2.34
11 u.A. 71.44 77.67 2.8442 3.0923 5.69 2.81
12 u.A. 60.89 68.22 2.4242 2.7160 4.85 2.47
13 3. 56.89 65.56 2.2650 2.6101 4.53 2.37
14 u.A. 52.56 58.89 2.0926 2.3446 4.19 2.13
15 u.A. 59.59 68.44 2.3844 2.7248 4.77 2.48
16 u.A. 72.44 77.89 2.8841 3.1010 5.77 2.82
NUATNUS
7 AN, 61.89 71.33 2.4640 2.8399 4.93 2.58
8 N.N. 53.33 60.67 2.1232 2.4155 4.25 2.20
9 n.N. 86.11 91.00 3.4283 3.6230 6.86 3.29
10 A.N. 59.44 68.11 2.3665 Lol 4.73 2.47
11 NN, 53.22 64.00 2.1188 2.5480 4.24 2.32
12 NN, 38.00 44.00 1.5129 1.7518 3.03 1.59
13 N.N. 63.00 71.67 2.5082 2.8534 5.02 2.59
fuau
7 3.0 47.11 53.78 1.8756 2.1411 3.75 1.95
8 31.. 34.78 39.56 1.3847 1.5750 2.77 1.43
9 il.a. 45.78 53.89 1.8226 2.1455 3.65 1.95
10 3.4 72.44 79.89 2.8841 3.1807 5.77 2.89
11 d.a. 59.56 68.22 2.3713 2.7160 4.74 2.47
12 d.a. 56.56 67.00 2.2518 2.6675 4.50 2.42

13 3.A. 68.67 75.78 2.7340 3.0166 547 2.74
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Anafenny  Anadeany  AliunamsududE seuAMUEe
4 WuTY PM, s Ludu PM,, Mean (5.D.) (Hazard Quotient; HQ)
Rt (pg/m?) (pg/m?) (x 10 mg/kg-day)
WU PMys  HWPMy,  HWPM,s  Hu PMy,
LYY
11 e, 87.89 93.11 3.4992 3.7070 7.00 3.37
12 1.8, 61.44 69.56 2.4461 2.7694 4.89 2.52
13 13.8. 57.11 66.78 2.2737 2.6587 4.55 2.42
14 13.8. 58.67 67.56 2.3358 2.6898 4.67 2.45
15 1.8, 60.00 69.33 2.3888 2.7602 4.78 2.51
16 1.8, 54.89 65.78 2.1853 2.6189 4.37 2.38
17 v3.8. 48.33 59.00 1.9242 2.3490 3.85 2.14
WOHAIAL
9 N.A. 24.67 26.56 0.982 1.0574 1.96 0.96
10 n.A. 23.89 26.33 0.951 1.0483 1.90 0.95
11 w.A. 15.56 16.00 0.619 0.6370 1.24 0.58
12 n.A. 14.67 15.44 0.584 0.6147 1.17 0.56
13 n.A. 21.67 24.11 0.863 0.9599 1.73 0.87
14 w.A. 19.89 20.44 0.792 0.8138 1.58 0.74
15 n.A. 19.11 20.33 0.761 0.8094 1.52 0.74

LazanTUszifiunudssdequanveslszvuUInaandvuddmia
gvissdlannsldsududaduagoasmuialiiiu 25 luasou (PM,s) wuinddiuauiud
ﬂimwuﬁmizﬁummL?%awiaqmmwmﬂmié’mﬁas!u PM, s aglusesu “fidunsngeglu
seAulunae - Bdunsigeglusedugs” laeila1 HQ ags¥nIng 1.17 - 7.00” lagwuindl

[y

udiAn HQ gefigaegluiieusmieu fe 7.00 uazFuiiiien HQ sanegluifounguanau fe
1.17 laganansausnduuuidasefuanudssogunmainnsdudavesusiaziiouls
fail eunnsieu fiA1 HQ ag3eming 4.19 - 577 uanfoununiug - Heunguaiau dan
HQ 8¢5¥%314 3.03 - 6.86, 2.77 - 5.77, 3.85 - 7.00 Uag 1.17 - 1.96 aua1au §1m3uns
Usziiluanuidssieguanueaszvvuuinuandvudidmingivsniannslasududadu

avepsuuakiiiu 10luAsau (PM;o) WudnfiduiwiunyuseanyulAseaunudeswegunin
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nMsduRadu PM,, agludunsieszaus auau 7 Ju Andusesas 20 Inenuindlan HQ
98581319 0.56 - 0.96 wazilAszauANUdgwaauamn aglunme “ddunsigeglusediu
Uunans - Tounseegluseiugs” d1uiu 28 Ju Anlufesar 80 lneliAn HQ agsening

1.43 - 337 7 Tauildn HQ geigaeglufoumwieu Ao 3.37 wagilaA1 HQ Agalufiow
funau e 1.43 MoaziBoadauandlumsnad 4.5 lnsaunsonenduiuiuidaisziua
Aeowioguamannisduiaveauiazidonlddsd Wouunsau fd1 HQ agsening 2.13 -
2.82 UazlilounuAus - Wounguniau fd1 HQ 8gsening 1.59 - 3.29, 1.43 - 2.89,

2.14 - 3.37 way 0.56 — 0.96 MUANU S18ALLDLANILAAIIUAITIE 23

A58 23 N19B3UIYANYALANNLEEIRHBEUNINDINIILIUIUNANTTURERUALDI VLA

dnusadaivudedwingiivsid

Ardndauaandes U (Fovaz)
(Hazard Quotient; HQ) fiagunw WU PM, 5 W PMyg
laifidumsne (HQ < 0.1) 0 0
dunsoegluszium (0.1 > HQ < 1.0) 0 7(20.00)
gunsweglusyaiuliunans (1.1 = HQ < 10) 35 (100.00) 28 (80.00)
gunsgeglusyaugs (HQ > 10) 0 0

2. USnsuauUmEnaNUaUINANINa19dnIngiesill
nNsUsEiuMssuduiaiuageaswabifiu 2.5 luaseu (PM,5) Tuusnasy

aUUANENENMNAUINAKINGNTIMINGNEEIT SeninauRaUNNIIAN - NQBAIAN 2565 WU

a

fAnadeUsununissududasetusgsening 0.5052 - 3.5506 x 107 mg/kg-day Tnewdle
Asauendusieiieau nuin Laaumsmmﬁ@hLa?iw‘%mmmiﬁmﬁasiai’uagjiwdw
1.7772 - 2.8837 x 107 mg/kg-day hagkipununIfius - LAoungwa1AY waziaade
YSunumsdulaneTuegsenIng 1.4920 - 3.3157, 1.4611 - 2.8837, 2.1436- 3.5506 uag

LY YY)

0.5052 — 1.0832 x 102 mg/kg-day euasu dmsuanadsusuianissu uilasiovioust
3¥NI19 0.7348 - 2.4596 x 107 mg/kg-day Imaﬁﬂ'ﬁLa?isJiJ%mmmi%’Ué’uﬁaqqﬁq@iuLﬁau
W98 LMY 2.4596 x 102 me/ke-day LLasza?{w%uwmms%’ué’uﬁaﬁwﬁqmimﬁau

NQEAIAL LAY 0.7348 x 102 me/kg-day S1azidensauandlumisng 24
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dmsunmsusediunsSuduiaduazeasunaliiv 10 Tuaseu (PMy) Tuusnu

SUAUUAENSNNTNAUINANINANTINTNRNEE 1T TENTIUFBUNNTIAY - WO WAL 2565

a

Wud1 TAnadeusununissudulaseiuegsening 0.5252 - 3.6470 x 10” mg/kg-day lag
Fofinsanuenidusoiieu wuin ileuunsauiidiadeynansduiade Tuegsening
2.1089 - 3.1460 x 10? mg/kg-day uaziiaunuA1WuS — Hounguaiay uaziidede
YSunaumsdudanaiuegsening 1.8775 - 3.4236, 1.7154 - 3.0880, 2.4250 - 3.6470 uag

LYY

0.5052 — 1.0832 x 102 mg/kg-day Au&du d1wsuaaasyuiuinnissu HPGERIERIRE

Ly

58314 0.7348 - 2.6810 x 102 mg/kg-day lngfiAnadsusunanisivdudageiaalufiou

WY WY 2.6810 me/m’ LazAnafeuSunanssuduiaiigalumounguainy wiiiy

0.7348 mg/m? s1uazidunnuanslunise 24

A1519 24 Wan15USTLIUNNSSUFUNELASZAUA2MULEYYS (Hazard Quotient; HQ) #ia

qUn 2 nduszassuRInEn USaBuauuEenanulinauafnInas

AW INQIisl
Anafenny  Anadeany  AfiunamsiududE seuAMUEe
. WUYU PM, s LUNTU PM,, Mean (S.D.) (Hazard Quotient; HQ)
Tuit (ug/m?) (ug/m?3) (x 10 mg/kg-day)
WU PMys  BWPMy,  BWPM,s  Hu PMy,
unsIAL
10 u.A. 51.22 60.78 1.7772 2.1089 3.55 1.92
11 3.A. 75.78 82.67 2.6294 2.8684 5.26 2.61
12 3.A. 67.00 73.78 2.3247 2.5600 4.65 2.33
13 4.A. 61.44 69.33 2.1318 2.4056 4.26 2.19
14 u.A. 64.56 72.78 2.2400 2.5253 4.48 2.30
15 3.A. 65.22 12.22 2.2629 2.5058 4.53 2.28
16 u.A. 83.11 90.67 2.8837 3.1460 577 2.86
NUATAUS
7 AN, 75.00 80.11 2.6023 2.7796 5.20 2.53
8 N.N. 60.00 66.56 2.0818 2.3094 4.16 2.10
9 n.N. 95.56 98.67 3.3157 3.4236 6.63 3.11

10 AN, 71.56 79.22 2.4829 2.7487 4.97 2.50
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ALRATAINY

LUy PM,

ALRAEAINY

LUy PM,,

AUSUIUNTSUS U &

Mean (S.D.)

SEAUAUES

(Hazard Quotient; HQ)

un (pg/m?) (pg/m?) (x 10 mg/kg-day)
WU PMys  HWPMy,  HWPMys  Hu PMy,
11 AN 64.56 71.89 2.2400 2.4944 4.48 2.27
12 AN 43.00 54.11 1.4920 1.8775 2.98 1.71
13 AN 68.56 76.44 2.3788 2.6523 4.76 2.41
fuau
78.a 48.22 58.11 1.6731 2.0163 3.35 1.83
8 1.A 42.11 49.44 1.4611 1.7154 2.92 1.56
9 4. 49.56 56.78 1.7196 1.9701 3.44 1.79
104 85.56 89.00 2.9687 3.0880 5.94 2.81
114.a 76.00 82.56 2.6370 2.8646 5.27 2.60
12 4.0 68.44 74.33 2.3747 2.5790 4.75 2.34
134.A 83.11 85.00 2.8837 2.9493 577 2.68
LYY
11 w8, 102.33 105.11 3.5506 3.6470 7.10 3.32
12 138, 68.89 74.67 2.3903 2.5908 4.78 2.36
13 13.8. 69.44 76.78 2.4094 2.6640 4.82 2.42
14 3.8, 67.11 73.11 2.3285 2.5367 4.66 2.31
15 1.8, 64.67 71.44 2.2439 2.4788 4.49 2.25
16 13.8. 62.00 69.89 2.1512 2.4250 4.30 2.20
17 138, 61.78 69.89 2.1436 2.4250 4.29 2.20
WOHAIAL
9 W.A. 23.67 26.22 0.8213 0.9098 1.64 0.83
10 w.A. 31.22 33.67 1.0832 1.1681 2.17 1.06
11 w.A. 23.56 25.56 0.8175 0.8867 1.63 0.81
12 n.A. 15.78 16.11 0.5475 0.5590 1.10 0.51
13 w.A. 22.78 24.67 0.7904 0.8558 1.58 0.78
14 w.A. 16.67 17.22 0.5784 0.5975 1.16 0.54
15 n.A. 14.56 16.00 0.5052 0.5551 1.01 0.50
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LAEANNITUTTEUAINEE IR DAUN N VR TEYTUUT IS UAUUAE NNV

= [ o Y

aufinarsdmingivsil annslasududaduazossvuinliifiu 2.5 luaseu (PMys)
wudIuiunusenvuliaseiuanudesdeguainegluseaudunseseaui 91Ul
Ju Anidudosas 2.86 lagwuinden HQ Wiy 1.01 uazliAnszauanudsssoaunin aglu

naudt “Tdunsieeglusziuiiunans - fdunseedlusziugs” d1uiu 3¢ Tu Anduiovas

97.14 TnefiA HQ 8g5e1319 1.10 - 7.10 ” Tasdld1 HQ gefiamegluiieuluwiou Ae 7.10

'
[y

uagilan HQ Manlufounguaiau e 1.01 Taganunsausnduruiuiiasziuanundes
sogunINIInnsduiavesurasouldded eunnsiay fe1 HQ egsEming 355 - 577
LaZifauUNuAINUS - WWauNguAIAY A1 HQ agvening 2.98 - 6.63, 2.92 - 5.94, 4.29 -
7.10 Wag 1.01 - 2.17 mudiu dwiumsusiliunnudessioguamuesUssnvuuinniy
auuaendnuiauInfIna1sdmingviesll annislasududaduazessvuinliiiu 10
lunsou (PMy) Wudwﬁﬁi’wuaui’uﬁﬂizszmuﬁﬁhizé’ummL?%&Jwiaqmﬂ’lwagﬂué’umwaizﬁuﬁw
Fuau 7 Ju Andudesaz 20 Inenuinle1 HQ 8g5e1ning 0.46 — 0.98 wariiANszAuAIY
Heosseguan egluinast “Tdunseeglussiuiiunans - fdunsoeglusedugs” S1uau

=Y

28 Ju AnluSosas 80 InefiA1 HQ ogening 1.56 - 3.32 ” laedlAn HQ geignaglufion

9 Y

ey Ao 3.32 kasiiA1 HQ Aranlufouliuiny Ao 1.56 laua1u15awenIIuILIUNLA"
sERuAMULEBRgUAINAINMSENaTauiaziaulafall Weuuns1AY JA1 HQ BgTening
1.92 - 2.86 ULAzABUNNAINUS - IRuNguAIAY dA1 HQ 8g5eNINe 1.71 - 3.11, 1.56 -

2.81, 2.20 - 3.32 kg 0.46 — 0.98 MUAIAU S1YALLDUARILEAILUNITI 25

A58 25 N19B5UIYANEALANNLEEIRBEUNINDINIIUIUIUNANTTURERUALRI VWA

nusasNauLaeanuinauINiwInanswiingiestil

Ardndauaudes Ty ($ovaz)
(Hazard Quotient; HQ) Aiagunw WU PMy 5 W PMy,
Laifidunsie (HQ < 0.1) 0 0
Funsweglusedusi (0.1 > HQ < 1.0) 1(2.86) 7 (20.00)
gunswegluszauliunans (1.1 = HQ < 10) 34 (97.14) 28 (80.00)

sunsgegluszauas (HQ > 10) 0 0
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3. USAIMAINAYTUAUIENVIINGNVAUINITIRANNIHNLTA Jmingiiasiil

31nnsUsEliunssuduiaduaveasvwinliiiu 2.5 luaseau (PM,s) luusin

[ Y =

UMINYIDYTIUATLAIANVIINGNIAUIASRAUNTLLNYTH 3999985710 SERINUNADY

q

UNTIAN - NGWAIAY 2565 WU TARAsUTIIMNMTIUdNTade TuogsEMing 0.5452 -
3.4867 x 107 me/kg-day lnendlefinnsaweniduseiiow nudn ieuunsiauianade
YSuunisdudadeTuegsening 2.0222 - 2.7588 x 107 mg/kg-day wazlhaununIius -
Founguainy uazdAnds T sdudadotuegsening 1.5477 - 3.1332, 1.4230 -

2.9085, 1.8057 — 3.4867 waz 0.5452 — 0.9736 x 102 me/ke-day aua1diu dmsuaiade

[V Y]

Ysununsiududasianouagsening 0.7324 - 2.3681 x 107 mg/kg-day TnedfiAede

[

Ysuumsiududagananlumauunsiaumnniu 23681 x 107 me/ke-day wagelade

'
¥ @ o

il'%mzums%’ua:umamﬁqmimﬁaquwmﬂm Winiu 0.7324 x 10 mg/kg-day

dmsunmsUsediunsSuduiaduageasualiiu 10 Tuaseu (PM,) Tuusiu

a o [ Y =] 1

UMINYIDYTIUATLIENVIINGNIAUIAISLRAUNTLLNYTH IUNIABNYSIH TLNINABU

Q

'
a1 a

UNSIAL - NHWAIAN 2565 WU AAnadeUSuaun1TTuduianaduegsening 0.5658 -
36114 x 107 me/kg-day Inewflefiansaweniduseiou nuin Weuunsieuianaie
USunumsduiadeTuegsening 2.2719 - 3.0872 x 107 mg/kg-day Uagkiioununius -
POUNGBAIAY LLas:ﬁﬂ'wLaﬁa‘d'%mzumﬁé’mﬁaﬁiai’uagjismn 1.8226 — 3.1332, 1.6687 -
3.0666, 2.1843 - 3.6114 uay 0.5658 — 1.0444 x 102 me/ke-day Audsu dmsuaade

(% U 1 = 1

Usuaun1sSudulanathouatse1ing 0.7846 — 2.6255 x 1072 mg/kg-day Tnefifade

U

(% o/ LY N I 1

Usuraun ssudunagsnanluifnouluesu windu 2.6255 x 10?2 mg/kg-day Lazmlade

Y 9

'
o a

UTunanssududasanlulhounguniau windu 0.7846 x 1072 me/ke-day 518a2188nR9

9

wARILUAISIS 26
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A5 26 NaN1SUTSEUNSSURUNARAYSEAUAIULEEY (Hazard Quotient; HQ)

ADHUNIN 2INHUBTIBIVUIALEN UILINUMINGIYUA NIV ING VA

UINIsLRdunszinesh Jamdngiesnil

AuRdeana  Auadennu  ASinaumsududs seeuAades
4 WUUTU PMy s LUu9U PM,, Mean (5.D.) (Hazard Quotient; HQ)
R (pug/m?) (pg/m?) (x 10 mg/kg-day)
WU PMys  BuPM;, BHuPMys  HuPMy,
unsIAL
10 u.A. 58.89 66.22 2.2053 2.4798 4.41 2.25
11 d.A. 67.33 12.67 25213 2.7213 5.04 2.47
12 u.A. 62.00 68.44 2.3217 2.5629 4.64 2.33
13 4.A. 54.00 61.11 2.0222 2.2884 4.04 2.08
14 u.A. 54.44 60.67 2.0386 2.2719 4.08 2.07
15 3.A. 12.33 77.00 2.7086 2.8835 5.42 2.62
16 4.9. 73.67 82.44 2.7588 3.0872 5.52 2.81
NUATWUS
7 AN 60.56 69.00 2.2678 2.5839 4.54 2.35
8 N.N. 49.00 55.78 1.8349 2.0888 3.67 1.90
9 N.N. 79.00 83.67 2.9584 Sel 252, 592 2.85
10 .. 57.78 66.22 2.1637 2.4798 4.33 2.25
11 AN, 56.89 70.22 2.1304 2.6296 4.26 2.39
12 NN, 41.33 48.67 1.5477 1.8226 3.10 1.66
13 NN, 62.33 71.11 2.3341 2.6629 4.67 2.42
fuau
73.A 46.89 55.56 1.7559 2.0806 3.51 1.89
8 il.A 38.00 44.56 1.4230 1.6687 2.85 1.52
9d.A 45.00 53.67 1.6851 2.0098 3.37 1.83
10 8. 72.00 80.67 2.6962 3.0209 5.39 2.75
113a 64.44 72.89 2.4131 2.71295 4.83 2.48
12 3., 59.22 68.78 2.2176 2.5756 4.44 2.34
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Anaderny  Anadeany  AnfBinaunsiudusa seuAMUEe
4 WUTU PM, s LUu9U PM,, Mean (5.D.) (Hazard Quotient; HQ)
Rt (pug/m?) (pg/m?) (x 10 mg/kg-day)
WU PMys  BUPM;, BHuPMys  HuPMy,
13 4.a. 77.67 81.89 2.9085 3.0666 5.82 2.79
LYY
11 e, 93.11 96.44 3.4867 3.6114 6.97 3.28
12 1.8, 68.44 74.56 2.5629 2.7921 5.13 2.54
13 13.8. 61.11 70.00 2.2884 2.6213 4.58 2.38
14 3.8, 56.33 65.67 2.1094 2.4592 4.22 2.24
15 1.8, 55.22 63.22 2.0678 2.3674 4.14 2.15
16 b3.8. 52.22 62.56 1.9555 2.3427 3.91 2.13
17 b3.8. 48.22 58.33 1.8057 2.1843 3.61 1.99
NOAIAN
9 N.A. 20.89 23.11 0.7823 0.8654 1.56 0.79
10 w.A. 26.00 27.89 0.9736 1.0444 1.95 0.95
11 n.A. 19.89 20.56 0.7448 0.7699 1.49 0.70
12 n.A. 16.89 18.11 0.6325 0.6782 1.26 0.62
13 w.A. 14.56 15.11 0.5452 0.5658 1.09 0.51
14 w.A. 17.78 18.33 0.6658 0.6864 1.33 0.62
15 n.A. 20.89 23.56 0.7823 0.8823 1.56 0.80

LaraInnsUsziuAI Ao gu 1M YR U TEY IV UUT AL ING Y
FIANAIVIINGNVAUINTREUNTEAETH Taningiivsill annislasududaduazvees
ki 2.5 luaseu (PM,s) Wudﬁﬁﬁmaufuﬁﬂsz%wuﬁmizﬁummLﬁawiaqsumwagj
Tusgdudunsneseium S1uu 1 Yu Amdufesas 2.86 Taewuinilen HQ Winfu 1.09 uasil
AszRuAuAssioguam ogluinus “Idunsisegluszduuiunans - fdunsoegly
szauge” 9w 34 Ju Anduiesar 97.14 neliA1 HQ ogsewing 1.26 - 6.97 ” laedian
HQ geiigneglulfiouwiou Ao 6.97 wazildn HQ Mgalufounguaian Ao 1.09 lny
anunsnuendautuiifdssiuanudssteguaimannmsduiaresusasdouldded wWou

ung1AY dA1 HQ 8g5¥nI19 4.04 - 5.52 WazlABuNUAIWUS - Weoungeaial dA1 HQ o
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¥R 3.10 - 5.92, 2.85 - 5.80, 3.61 — 6.97 wag 1.09 — 1.95 AUa19u d@1usSun1sUsEiily

ALALIADAVNINVBIU TV UUTIULYNING N U TIUATMAIVING WA U N TLRAUNTE

= v W

Aesh Faingiiesnfiannnislasududaduazessvuinlidiiu 10 luaseu (PM;p) wuind

A 9 B~

Puuunuszesuliniszauaudesseaunimegludunsieszaus $1um 7 Tu A

| [y

Foauaz 20 InenudndeAl HQ ag5e1313 0.51 - 0.95 wasllAseAuaNdsdsiogunn aglu

[

LY I [ a o I [y 9 [ a [ 2/
LNEUN N@umi’]ﬂ@%hﬁ%@UﬂWUﬂa’N - maummagluimum ANUIU 28 1Y ANLUUTDEAY

Y

= =

80 Tneilen HQ agszwing 1,52 - 3.28” Tneile HQ geflanagluifeuluweu fe 3.28 uaxil
A HQ saslufiouiiuiau Ae 1.52 Tasansnsausndnnuiudifiassiuanudssdequain
Mnnsduiiavesusiazifeulddd euunsan fid1 HQ agsEming 2.07 - 2.81 uazidiou
NUAINUS - WhBUNGYAIAN A1 HQ BE58MI1 1.66 - 2.85, 1.52 - 2.79, 1.99 - 3.28 uaz

0.51 — 0.95 MUAINU S18AZLDYAAILEAII UM 24

M358 27 ATBSUITANBMLANULTEIRBEUAINIINIIWLIUNINTANRER LAz YUIN

LANUSIUUNNINYIFYTIUAMAIFIVIINSWUAUTNITIRAUNTZNYTA 9%

giesIil
Adndauauides iy (fevaz)
(Hazard Quotient; HQ) Aagunw WU PMj 5 W PMy,
Lifidunse (HQ < 0.1) 0 0
Funseeglusedusm (0.1 > HQ < 1.0) 1(2.86) 7(20.00)
gunsgeglusyauliunans (1.1 = HQ < 10) 34 (97.14) 28 (80.00)
suneeglusedugs (HQ > 10) 0 0

dayananiseaniuutesausedmig
fmﬂmi@@ﬂLL‘U‘ULLaSafﬂé}gﬂﬂﬂ‘EJiﬂ‘LJi%ﬁT’WI’N‘U%JUEJ’m’]ﬁaﬂﬂ!uf\]’mﬂ’ﬁf\]i’]% lneviinis
Aaddluuinndunuumevdnuihauuiwinatsdmingiesid fndnnislunisaniinudy
AYDBIINMTITINT Feld
1. ssuunmstesiuduainaieuen WWunsuszendldndnnstesiuluainaieuen
dhdnnelutihesauszdmna Tnemstauszgliain ioannisdusituresennianeusndiliu
azepanInn1sasagudindanielutesausedmis §935ii0unsinunseduluazons

agludresadszdmililvgaduainn1sBusiuveduazessainnisasiasaiguen il
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‘Usz?ﬁn%m‘wmiamﬂ‘%mmﬁguazaaqmﬂmsaiws&?jyuaguif'fumfmilﬂaﬁwuawiz@ﬂﬂasaﬂizﬁw
MaUTueNA

2. szuuvenenmia WumsUszgndlindnmsidnoynievesuazessitoganely
thesnuszdmeieiniaseneina (Luunsesneiag) Saufunistesturuanaisusnidi
lngluthesaussdmis lneuszansnmnisanduazeesnelutosnysedmduogiv
UsvavisnmueainiesienainiAlazIuInAIssene AT ANz aniUes

3. szuuANAueINIANSauszuLenaInA Wun1sUssgndldndnnisdesiudu
Mnmsamesmeuenidunaeluiiesassdmanasidneyniaiegnigluthesayszsma
LLﬁigUUﬁﬁmamaz@mmmﬂmﬂmauaﬂ (Intake Fan) AHuNsanUTIMUaz0UE e
FBnnsene 9 1wy nisnsesduazeadasliflawesseiu MERV 11 Fuludrednanneluties
Uszamnadielineluthesnuszdmnsiiusadiuoiniagendtusseinianisuen (Positive
Pressure) o1nAfia I sNsHdnduiuazesseonantiesedisreiilesauneluthesauszd
ya SUSnauazessnIATY ﬂgﬁﬁﬁﬂaugmmmﬂaaﬂ (Exhaust Fan) unsdusiierdy
nsUadunAnInIsivaretsenianglutiesalsedmis lneaisiisnsinisgaeentaunii
Sarimsthenmamdnm F3msdinaniannsoanduazesduriodduazditofiunsszue

onanelutesaUseamangiunu

w38 fiAnensinavesarnianeluthesalszanmie
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amu 39 thesauszimauuutauiuaniauazingunsainsasdy

toyauszanSamnisannisaudaduazessuuaidinvasiesauszdmne

NNy IUTEAVEAINNTaANsELNE LAz eeIINAN1NN159s195P0eTn
Uszdmsiuulnlsuoniakasinguniningay lnen1snsiaiausunaduagesivuinly
Wi 2.5 luasau (PM,s) wasuazeasuunliiiu 10 luaseu (PMy,) Tusenituseuliguieu-
Aaau 2565 Wuna 92 Tu feiaiesilonsavinduuianamnigu PMS7003lunn 9 2 dalus
sinaify 7 afaseu Tunnan 06.00 u. 08.00 u. 10.00 u. 12.00 u. 14.00 U. 16.00 U. Uas
18.00 w. NIU WU @1u1snanduareavuiabitiy 2.5 luasau (PM,s) Indudoaz
92.66, 91.95 uay 99.49 wazansaaniuazessvuIaliiiiy 10 luaseu (PM,) Ifiadees

Ay 92.66, 89.09 kAL 96.88 MUAINU Lnelsyardunfll
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1. wan1snsIvdaanududuvesduazaasauiaidnateuanuwazateluiiesa
Usedmna
HAN37 539 3InANNTNTUYRIuArRRIvWIR LAY 2.5 TuATou (PM,s) wuinly
Woullguisw n1eusntigsausedmieliadnudutuue sl PM, s 085en319 1-45 pg/m’
Tngnueanuitudugegaluiaat 08.00 u. vesiudl 16 fquiou 2565 uanIINdTamudn
ANULLUIReEU PM, s aeludhesadszdmneliAanudutuegsevning 0-9 pg/m’ Ingnwy
AAnudadugaanluian 06.00 u. vesiuil 9 fiquisu 2565 wazlufeunsngiau 2565
WUAIAUATUTUVBIEU PM, 5 AeuanUinesalsedmiaedsening 1-55 pg/m’ lagnue
Amnudiudugagalua 18.00 u. vesiuil 1 n3ng1AN 2565 waznumaadutuye u
PM, s meluthesausgdmieegsening 0-19 ug/m’ lngnuaianuidudugagaluial 06.00
u. ¥9afuil 3 nsngaAy 2565 wazluideudsmau 2565 nuAANudRTuves U PM,
Meuantesauszdmeegsening 1-33 ug/m’ lagnuainnududugeanluiian 10.00 u.
Yo37ufl 16 AIW1AY 2565 waznuAANNduYeIEy PM,s anglutiesauszdmised
5¥wi19 0-3 pg/m’ TnsnuAanududugeaaluiia 06.00 u. vosiudl 9 damau 2565

s1vazidunfuanslunIn 40

ANALLYNTUYBUAZBY PM, , meuen-nmelu Urgsauszdmig

(Fouliguigu - AsvAu 2565)

O ne/ly  e=fll=—n1eiuan

$084 PM,
N N
(] (S

—_
w

q

—_
o

ATAUVUIUHUA

AW 40 Aranududuvesduazeasvuialitiu 2.5 luasau (PM,5) nreuan - anely

Ungsauszame ssudnameuliguisy - waudmnay 2565
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dmiunan1InIvinAUluduveduazessvuIaliifiu 10 luasau (PMy)
sevihadeufiguisu-daman 2565 Wuian 92 Yu Meiedesilensraiafuadannwiiu
PMS7003 Tumn 4 2 Halas weiu 7 adssetu Tuaan 06.00 1. 08.00 1. 10.00 1. 12.00 4.
14.00 w. 16.00 W. kag 18.00 U. »nIu wuitlumsuiiguisuanudutuved uaressvuinlyl
A 10 luaseu (PMy) meweniiesadssdmieegsening 1-57 pg/m? lngnuaianududu
aeanlulaan 08.00 u. waatuil 16 Hquisu 2565 uananiifanudtaududuvesiupPm,,
aeludlgsadseimnadiarainududuegsening 0-9 pg/m’ IngnuAianududuagaly
1@ 06.00 u. v833uil 9 fguieu 2565 uazluieunsngiau 2565 wumeandudue sy
PMyo Auandiesadsedmieegsendng 1-69 pg/m’ lngnuaianududugeanluiim
18.00 u. vos¥udl 1 nsnpIAu 2565 wazwumaaduduvery PM,, neluthesauszdn
9938133 0-20 pg/m® InemuAauidudugeanlunan 06.00 u. vesuil 3 nsngiAx
2565 wagluploudanai 2565 wuAANNTUYRIEY PM, neuendiesauseinnieey
5311919 1-55 pg/m® Inemuainuidutugegnluia 10.00 u. veaiudl 16 A 2565
LagNUAIANNTUYRHU PM;, Angludigsalseinieegsendng 0-8 pg/m’ lagnwuen

ANAUTNTUGIEAlUIaT 06.00 U. YBITUN 9 FwnAu 2565 Treazideaddkantlunn 41

AIAINILYNTUYBIUAZBY PM, ) nneuen-n1elu Unesauszdmng

(Weufiguieu - Fwvay 2565)

O ey ==l nn2uan

{uazaed PM,
— N N W
w o (S, o

AAIULVNYURUA
=
(@}

A 41 Aanududuvesduazassvuialitiu 10 luasau (PMy,) n1euan - el

Ungsauszame ssudnameuliguisy - waudmnay 2565
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2. wansUTeuliisuUsutneisvesuazeasrualdnsEninantguanuay
meluthesauszamig
nan1sUIsuIiBuUIIMI0Ase 9 UAL8ITUINLANIINATTATIVTIENINS
aeusniazagludissalseimie Tussniradeuliguisu-daay 2565 luudaziuniy
Pranamsasainveausazifion wui lunnifeulinuedevesiuazessualsiiiu 2.5
Lupseu (PM,s) uazduavoasvuinlidiiu 10 luaseu (PM,o) senininsueniazaiglutie
saUsEdmaiianuuansstuegdaiau TnenuinUiinaaisvesluazessuinliiu 2.5
lupseu (PMys) neuentnesausedanie egsening 4.74 - 20.26 pg/m’ waznigluliese
Usgdmeegsening 0.00 - 3.74 pg/m3Imaimﬁauﬁqmauﬂ%mmmﬁssuaas!uazaaq PM, s
aeuenthesauszdmg egfszning 9.33 - 18.33 pg/m’ lusaiginneluthesausydmnsey

¥ 0.57 - 2.33 ug/m’ T18agldenfalanstunn 42

USunauaiievesu PM, . sevnanieuen-n1ely Uresausednms

Wwiaudlguieu 2565

20
15

10
0 ,_l | m— — — — m—

06.00u. 8.00u. 10.00u. 12.00u. 14.00u. 16.00u. 18.00%.

B!u PMZ.S

S1nauRdyvd

©

o
2
ol
=
(&)
]
c
)
®

14.6 18.33 15.83 11.63 11.23 9.33 12.83

1] aeluiie 2.33 13 0.8 0.67 0.57 0.57 0.83

W neueniie @ aelulie

A 42 YSunauadevaduazaas PM, s meuen - meludhesadszamidlubiou

dquneu 2565

luhounsngiaudsunanndsvesduazessvuialiitiu 2.5 luasau (PMys)
meueniiesauszdmiegsening 12.48 - 20.26 pgy/m’ luragiaigludlesauszdmia

USunauadeveddu PMys 085ening 0.61 - 3.74 pg/m’ Teazidensauanslunin 43
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USunauadevasiu PM, . sevenieuen-nely U1esausedmng
S WauNINYIAY 2565
a
g 30
s
2 20
<t
2
t’:) 0 - [ [~ ] — — — —
06.00u.  800u.  10.00u.  1200u.  14.00u.  16.00u.  18.00u.
W oueniy 1377 20.26 14.32 13.39 12.48 13.65 17.32
m meludne 3.74 1.48 1.65 0.97 0.77 0.61 1
.mauam?w .m&ﬂuﬁw

AN 43 Ysunauafevasruazaas PM, s meusn-nigluthesauszinmsluineu

n3NYIAN 2565

TufoudmipuUiuinedevasduazeosvuinliiiu 2.5 luasou (PMys)
Aguantigsauszdmie agsening 4.74 - 10.52 pg/m’ agludhesauszdmie Usuw

WAV PM, 5 88551319 0.00 - 0.13 pg/m’ sngazidendiaianslunin 44

USunauafievasiu PM, . sevenieusn-nely Uresausedmng

WRUFMNAL 2565

15

2.5

p=

% 10

2

@

S 5

G

g

T []

2 _ . o o

& 0600,  800u.  1000u. 1200w 14004  1600u.  18.00u.
mneuente 616 10.52 7.97 5.74 5.9 474 761
m meludhe 0.13 0.06 0.03 0 0.06 0 0

W Mouente I awlule

AW 44 YSunauadevaduazaas PM, s neuan - meludhesadszamidubiou

f991AU 2565
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dmFunansisuiisunaiedsvesuazessruinvuialiiiu 10 luaseu
(PMyo) Meuanuazngludiesausedmie luseninauseuliguisu-danay 2565 Tuwsiagiu
puTnaINInTIsinveslazifeu wuin lunnifeulinaladevesuayessunnliiiy
10 luaseu (PMy,) syrinanisuenuazn1eluthesausedmelianuuanai1esiueg19gniau
Imawudm%mmmﬁmaaﬂu PM;o Meuandiesalsedmieegsening 8.68 - 28.10 ug/m’
wazanelutesaussdmisegsening 0.10 - 5.19 pg/m’ lngluifeuiiguisutiinaadsves
duazeed PM;, nMeusniiesausedimns egsening 10.00 - 21.37 pe/m’® Tuvnigiiniely

Tresausedmeegsening 0.57 - 2.43 ug/m’ Sgaviduaduandlunin 45

USunauaiievesiu PM, , sevinanieguen-nelu dresauszdnnig

Wauilquiey 2565

25

10

20

bl PM

q

15

SunuRAEYaY

10

a

U
H

(| [ | (] = [ [ |
06.00u.  800W. 1000u.  1200u.  1400u. 16004  18.00u.
mowuente 161 2137 17.33 12.73 12.03 10 14.57
m melute 2.43 137 0.9 0.7 0.57 0.63 1

W Mouentie [ awlule

A 45 YSunauadevaduazaas PM,, neuan - agluthesauszanmsluhau

fqu1eu 2565

luthounsngianysuiaedevesuazessauinlifiu 10 luasou (PM,)
Aguaniesauszdmie agsening 17.23 - 28.10 ug/m’ luvagiaigludlgsauszdmis

USunauadeveddu PM, 9581319 1.03 - 5.19 pg/m’ gazideananandlunin 46
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10

30

bl PM

3

USunaudeves

a

W Meueniiy 19

20
1 I
0 |—| = = =

06.00u.

m aelude 5.19

WBUNINYIAN 2565

I|—|

8.00u. 10.00u. 12.00u. 14.00u.
28.1 18.32 23.74 17.23
2.16 2.19 1.26 1.03

W Mouenie [ avwluie

YSunanadevasiu PM,, sevinenisuen-nglu Uresadseanms

I|—|

16.00u.
17.74

1.06

18.00u.

23.71

1.55

A 46 Ysunauadevasuazaas PM,, Aeuan - ngluthesauszinmsluiaau

n3N1AN 2565

luwaudsneudsunaaisvesiuazeasvunliiiy 10 luaseu (PM,p) neuen

Ung5aUsedmne 0g5ening 8.68 - 19.26 pg/m’ Agluthesauszdmnavsunaiaiievesy

PMy 885811779 0.10 - 1.00 pg/m’ sgazidennanandlunin 47

) 25
= 20
= 15
@
=
el
G
<t 5
g
&
S 06.004.
@ ouenths 11.81
o awluite 1

WOUAINAL 2565

8.00u. 10.00u. 12.00u. 14.00u.

19.26 14.94 10.32 10.58

0.35 0.32 0.48 0.35
B meuante = aeluthe

USunauafisvesdu PM, , seminanieuan-nielu dresadszdnnie

10 I I
0 (] — —_— I.—. I._. I_ P

16.00u.

8.68

0.1

18.00u.

13.06

0.1

A 47 Usuauadevasuazeas PM,, aeuen - negludlesadszdmmnslubou

f991AU 2565
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3. nan1sussfiuntsiududanazszdund1uides (Hazard Quotient; HQ)
Aagunnanduazessvuadnseninanieusnuazaeludiesalszdmng
nnsUszliunissududaduazessvuinladiiu 2.5 luaseu (PM,s) 270
N1935195009UsEvUTENINNNsuanwaznglutiesaussmanuulausueniauay
Angunsainsosu sewiafeufiquisu-Aamay 2565 lunng 2 $alus S1uau 7 adsdety
Tud194381 06.00 w. 08.00 w. 10.00 Y. 12.00 W. 14.00 Y. 16.00 U. kar18.00 U. WU
féht,a?ﬂlaﬂ%mmﬂﬁ%’uﬁmﬁarﬁgu PM, s meuanthesaussinmnadeTuegsyning 0.164 - 0.703
x 107 me/kg-day Tnewdlefinnsauendusiedieu nui Laauﬁqmﬁuﬁﬁﬂm?{aﬂ%mmmﬁ

(3 |

dudasu PM, 5 n1euendiesausyimiemeiueysening 0.324 - 0.636 x 10° mg/kg-day
LATLADUNINGIAY — FINIAY LLazﬁﬂ'ﬂLa?{w%mmmsé’uﬁa@u PM, s neueniiesauszan
N Tuegsening 0.433 - 0.703 uag 0.164 — 0.365 x 107 mg/kg-day m1ua1su §1usu
mLa?iw%mmmi%fUé’mﬁm'Ju PM, s neuendigsalszdmissaineusgsening 0.241 -
0.521 x 107 mg/kg-day TnpilAedsusunanssududageanluieunsngiau wihiu 0.521
x 10° mg/kg-day LLazﬂ'wLaﬁlw%mmmi%’uﬁuﬁamz’wﬁqmﬁlulﬁauﬁqmm WwiAv 0.241 x 107
mg/kg-day Tusumsﬁﬂ'%aﬁ'aU%mmma%’ué’mﬁas’Ju PM, s nelutesausednnisdeived
5¥%314 0.000 — 0.130 x 10 me/ke-day lnendafiansauwanidusieiiou nuii wiou
fquisuiianadeuinansdudanu PM, s aeluthesauszdmissdetusgszwing 0.019 -
0.081 x 10° mg/kg-day wazliaunsnIAL — A9n1AY LLazﬁﬁﬂLaﬁﬂﬂ%MWMﬂwsﬁuﬁa@u
PM, s ngluthesauszdmnaseduegsending 0.021 - 0.130 x 10° mg/kg-day uag 0.000 -
0.004 x 10 mg/kg-day AINEIRNU ﬁm%’umLaﬁaﬂ%mwmﬂﬂi%uﬁmﬁaﬂ!u PM, s nnelutese

Uszdmnesialnauagsening 0.07 - 0.051 x 10° mg/ke-day lnedlAnadeusunnnissuduia

'
o a

gegaludleunsngiay Wity 0.051 x 10° mg/kg-day wazAade Ui ssudulamign

Tuhoudsmau windu 0.007 x 10° mg/ke-day s1uazldunnuanslumisng 28
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AN519 28 NaN1SUSLLIUNISS U URELATTEAUAULEEY (Hazard Quotient; HQ)

fagunw neuazassvualifiu 2.5 luasau (PM,s) seninenieusnuas

nelutgsauszammig
ANLRATANNY  ARAANY ATUSINMSSUSUNE STAUAMLE B
WUDYU PMy s LUUdU PM, 5 Mean (5.D.) (Hazard Quotient; HQ)

1281 ameuenthe  agludie (x 10 mg/kg-day)
(ug/m?) (ug/m?) Anguen nalu meuen  melude
e Ue Ue

fqu1eu

06.00 u. 14.60 2.33 0.507 0.081 1.01 0.16
08.00 u. 18.33 1.30 0.636 0.045 1.27 0.09
10.00 u. 15.83 0.80 0.549 0.028 1.10 0.06
12.00 u. 11.63 0.67 0.404 0.023 0.81 0.05
14.00 u. 11.23 0.57 0.390 0.019 0.78 0.04
16.00 u. 9.33 0.57 0.324 0.019 0.65 0.04
18.00 u. 12.83 0.83 0.445 0.029 0.89 0.06
n3ngIAY

06.00 u. 13.77 3.74 0.478 0.13 0.96 0.26
08.00 u. 20.26 1.48 0.703 0.051 1.41 0.10
10.00 u. 14.32 1.65 0.497 0.057 0.99 0.11
12.00 U. 13.39 0.97 0.464 0.033 0.93 0.07
14.00 u. 12.48 0.77 0.433 0.027 0.87 0.05
16.00 U. 13.65 0.61 0.473 0.021 0.95 0.04
18.00 u. 17.32 1.00 0.601 0.035 1.20 0.07
GAALGEY

06.00 u. 6.16 0.13 0.214 0.004 0.43 0.01
08.00 wu. 10.52 0.06 0.365 0.002 0.73 0.00
10.00 u. 7.97 0.03 0.276 0.001 0.55 0.00
12.00 u. 574 0.00 0.199 0 0.40 0.00
14.00 u. 5.90 0.06 0.205 0.002 0.41 0.00
16.00 u. 4.74 0.00 0.164 0 0.33 0.00
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Anafenny  Anadeany  AliunamsududE seuAMUEe
WUdU PM, s LUUdU PM, 5 Mean (5.D.) (Hazard Quotient; HQ)
1281 ameuenthe  angludie (x 10 mg/kg-day)
(ug/m?) (ug/m?) AnguBN nalu meauen  aelude
e te te
18.00 u. 7.61 0.00 0.264 0 0.53 0.00

waza1nn1sUsEiusERuAIILAe (Hazard Quotient; HQ) AOFUNINYB
Uszrvuannnissuduiaduazessauialiiiv 2.5 luaseu (PM,s) 31NN1595193018U8NWAY
aeludusalsedmiauulayusueinianazingunsaingesdu seninamoulguisu-
daman 2565 wuin fuutuiiussnvudiensefuauidssdoguninainnissudulary
PM, s Meuantesauszannig agﬂuazﬁué’ummszﬁuﬁﬁ Fuu 17 Ju Aedudesas 80.95
Taowuindidn HQ ag3ewing 0.33 - 1.01 uaziiAsziuaudssdoguan egluinasi “d

sunseegluszauliunans - Tdunseegluseivas” S1uiu 4 Ju Andudesar 19.05 lng

a1

A1 HQ 8genine 1.10 - 1.41 ” lagdlA1 HQ gegaegluifiounsngiad Ae 1.41 uagildan

]
1 [y =

HQ sgatufiouliquiey Ao 1.01 IngaunsanenIuIuIundAITEAUANLE WU N

[
v I a IS

NNSEURERY PM, s neuanthesadseiimevesdaziioulanl thauliquigu A1 HQ

9
985813149 0.65 - 1.27 WazlRaunIng1Ay - &may de1 HQ agsendng 0.87 - 1.41 uax
0.33 - 0.73 MUAINU dMTUNITUTTRUANUELIDFUNINVBIUTEYITUIINNTTUFUR Y
azeoruInliiiy 2.5 luaseu (PM,s) 31n11535193018lule50Usedmasuulausu
a ¢ | 1 ‘:4 a a Ao o A
pIMAkarAngUATalNI Y SEnInunulguUIBU-A9IAN 2565 WUl UT1UIUTUA
UszyvullAmseiuanudessaguamannnissuduiany PM, s neludlgsaussinnsegly

LY [y a1 (Y

szauldiduniediuiu 17 Tu Anduiesay 80.95 uazilArszAuanuidssriogunineylu

ee

v o

szAuduRTIBsEAUA1 91w 4 Tu Amdudesaz 19.05 tawdlAn HQ 9g521M319 0.00 — 0.10

! ) =

laganusauenIuILiunlAseuaNudsswaguamaInnsduiaiy PMys n1elutiesa
Usgdmavesusazinaulaned Woulguieu A1 HQ agsening 0.04 - 0.16 wagiiay
nInQIAN - deran dlA1 HQ ags¥nIng 0.04 - 0.11 wag 0.00 - 0.01 AUEIFIU T1UaLLdLA

AILAAILUATSIG 29
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A58 29 AMTBUNLENEAILAMMFSRRFUNINNIUIUIUNTN TTURE uazaR U
PMy 5 29nM1333139508uanuazn1glulnesalszdmne sendnafauliguieu-

d91AN 2565

Andngaundnades U (Fouaz)
(Hazard Quotient; HQ) fiagunw aewenthesa  aeluthesa
Us23M19 U32399114
Liifidunsne (HQ < 0.1) 0 17(80.95)
Funsweglusedius (0.1 > HQ < 1.0) 17 (80.95) 4 (19.05)
suneegluszauliunane (1.1 = HQ < 10) 4.(19.05) 0
suneeglusedugs (HQ > 10) 0 0

3 nn1sUseiun1ssududaduazessauinlitiu 10 luasau (PMy) 210
N19991935984UTE9UsTINAsuenuaza1slutesalszammnanuulausueniAuay
Angunsaingasdu senitufouliquisu-gaiau 2565 Tunng 2 Flae F1uau 7 adsdetu
Tur791981 06.00 . 08.00 1. 10.00 W. 12.00 W. 14.00 W. 16.00 U. WAZ18.00 W. WU
ﬁhl,a?alaﬂ%mmﬂ’ﬁ%’uﬁuﬁas!u PM;o neuentgsadseinmneseTuegsening 0.301 - 0.975
x 107 me/ke-day Tneilefinnsanuenduseiou nuii Lﬁauﬁqmauﬁﬂ'wLa?{w%mmmﬁ
ey PMy nneuenthesausedmieneiuegsening 0.347 - 0.741 x 10° mg/kg-day
LATLABUNINA AN — F9YIAY LLazﬁﬁ'ﬂLa?iaﬂ‘%mmmﬁmﬁacgu PMy, NMeuentigsadsean
N9ReTURYIENIN 0.597 — 0.975 Wag 0.301 - 0.668 x 10 mg/kg-day muasu d1miu
Aedsuinianisfududadu PMyyatsuandigsauszsinisdeifiousgszning
0.439 - 0.733 x 10° mg/kg-day ImaﬁﬁhLa?{EJ‘U‘%;J1mms%’ué’uﬁaqaqmimaaumngmu
WU 0.733 x 10 mg/kg-day LLawhLa?isﬂ%mmmi%’ué’mﬁaﬁwﬁqdmﬁauaqmmJ Wiy
0.439 x 10 mg/kg-day Tummzﬁﬂ'wLaﬁlaﬂ%mmmi%’uﬁuﬁac{u PM, neTutesausganmis
MeTuegs¥ning 0.003 - 0.180 x 10”° mg/kg-day Tnelofinnsanemiusioiou
wuin Weudiquisuiiaedeuiinansdudady PM,, neluthesaussdimadeuegsewing
0.022 - 0.084 x 10° mg/kg-day waLABUNINYIAN — FIVIAY wasfiaadeusinanisduda

Hu PMy, melutnesadsedimiesioiuegsening 0.037 - 0.180 x 10° mg/kg-day wag

Y

0.003 - 0.035 x 10 mg/kg-day MIuaIAY é’m%’umLagaﬂ%mmmﬁué’mﬁmﬁu PM,o N8l

Urgsausedmesiaiiouaysening 0.021 - 0.071 x 10° mg/kg-day Tnefirniadeysunans



LERERRGE

114

luiaunsngiau 1y 0.071 x 10° mg/kg-day wazAnadsUsuinnissu

urasaaluhaudmiay wiiu 0.003 x 10° me/ke-day s1eaziBunsiuandtunisng 30

A15719 30 NaN1SUSLIUNSSUSURELATSEAUANLEEY (Hazard Quotient; HQ)

dagunn 3nEuazaasvunaliitiu 10 luaseu (PM,o) sendnennguanuas

nelutgsauszammig
ANLRATANNY  ARAANN  ATUSINMSSUSUNE STAUAMLEE
WudY PMyg LU PM,, Mean (S.D.) (Hazard Quotient; HQ)

1281 meuanthe  agludie (x 10° mg/kg-day)
(ug/m?) (ug/m?) AngusNn amelu  ansuen anelude
e the te

fqu1eu

06.00 u. 16.10 2.43 0.559 0.084 0.51 0.08
08.00 u. 21.37 1.3+ 0.741 0.047 0.67 0.04
10.00 u. 17.33 0.90 0.601 0.031 0.55 0.03
12.00 u. 12.73 0.70 0.442 0.024 0.40 0.02
14.00 u. 12.03 0.57 0.417 0.019 0.38 0.02
16.00 U. 10.00 0.63 0.347 0.022 0.32 0.02
18.00 u. 14.57 1.00 0.505 0.035 0.46 0.03
nINYIAY

06.00 u. 19.00 5.19 0.659 0.18 0.60 0.16
08.00 u. 28.10 2.16 0.975 0.075 0.89 0.07
10.00 u. 18.32 2.19 0.636 0.076 0.58 0.07
12.00 U. 23.74 1.26 0.824 0.043 0.75 0.04
14.00 u. 17.23 1.03 0.597 0.036 0.54 0.03
16.00 u. 17.74 1.06 0.616 0.037 0.56 0.03
18.00 u. 23.71 1.55 0.822 0.053 0.75 0.05
GV RLGE

06.00 u. 11.81 1.00 0.409 0.035 0.37 0.03
08.00 u. 19.26 0.35 0.668 0.012 0.61 0.01




115

Anafenny  Anadeany  AliunamsududE seuAMUEe
WudY PMy, LU PM,, Mean (5.D.) (Hazard Quotient; HQ)
1281 amauantie  aelulhe (x 10” mg/kg-day)
(ug/m?) (ug/m?) Anguan aalu amausan  Agluthe
te Ue Ue
10.00 . 14.94 0.32 0.518 0.011 0.47 0.01
12.00 u. 10.32 0.48 0.358 0.017 0.33 0.02
14.00 u. 10.58 0.35 0.367 0.012 0.33 0.01
16.00 U. 8.68 0.10 0.301 0.003 0.27 0.00
18.00 u. 13.06 0.10 0.453 0.003 0.41 0.00

waraInn13UsefiusedualmLdes (Hazard Quotient; HQ) Aogun WYY
Uszrruainnisiududaduazessuuialiiiy 10 luaseu (PMy,) 31nN15351395018UBNUAE
neludigsausedmisuudalsueiniauasfingunsainsessu senditufauliquisu-
Aaman 2565 wuin fuutuiiussrvuiienseiuauidssdoguninainnissudulary
PM o meventesaUsysamaiaae a@iuazﬁué’umwmzﬁuﬁw Anvdusasay 100 Tnenuin

a1

A1 HQ 9g5enIn9 0.27 - 0.89 Tnedlen HQ gegnegludaunsngau As 0.89 uazilen HQ

'
o

AanlufaudmAY fie 0.27 laganunsauenIIuILIUNTAITEAUALLENWAYAINIINNTT

[
v v v a A a

dudau PMyp n1euentiesausedmmisvesusazinsulaneil lneuliquiey diA1 HQ oy
52194 0.32 - 0.67 UALIAOUNINYIAY - AAY UAT HQ g2 0.54 - 0.89 uag 0.27
- 0.61 muaIdu mTuN1IUTEEUANNLEL W OAUN N VBIUTEI UM TS UFUR AU
avosvuIAliiiy 10 luaseu (PM;) 31nn1sasnesaeluthesaussimauudnuiveinie

a ¢ | | - a a Ao o A a
wazfngunsainsedu seninufeuliquigu-damiau 2565 wudn d9uiuiuiuszvIvuiian

% Ql' ! (% v U L I (% ra
seAuAUdgIaavnmaInnsTududaiu PMy, ngludhesadssdmisegluseaulid
duns1eduau 20 Tu Amdusesas 95.24 wazdid1szauanudesrogunneglusedu
duasieszaum 911U 1 Tu Anludevas 4.76 TaefiAn HQ 9g531313 0.00 - 0.16 1oy

o L dld ! L dl ! L3 v U

ausanenIuIviunlaseduaIudereguamaInnsdudaiy PM;, aeludigsa
Usgdmsvesuaazidoulasell iweuliquisw A1 HQ ogsendng 0.02 - 0.08 uavifiou
nINQIAN - deraw dlA1 HQ ags¥ndng 0.03 - 0.16 wag 0.00 - 0.03 AUAIFIU T1UaLLDLA

fawandlumsne 31
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M358 31 AMSBUILANEAILAMMESRREUNINANIUIUIUNTN ST uazaR U
PM,o 31nN153519308UanuazA e ludhesauszdmie ssudnafeudiguieu-

d91AN 2565

Adndaunnudes Y (Fogaz)
(Hazard Quotient; HQ) fiagun1n aewanthesa  aeluthesa
Uszame Usgamg

Lifiduns1e (HQ < 0.1) 0 20 (95.24)
Sumswagluszius (0.1 > HQ < 1.0) 21 (100) 1(4.76)
suneegluseiuliungad (1.1 = HQ < 10) 0 0
suneagluseaugs (HQ > 10) 0 0
d5duazanusiena

NMSANBILIRNIIUNITERNwUUTETaUTEIMINUTUINIABAELAINN1TITIRT
lngaliunisfnyluiunsnneiieswiissii Ymiagies1d senitaseuunsiay - ey
@Ay 2565 ﬁfummmawwaﬂﬁﬁﬂmmmifmqﬂizmﬁmmmﬁ%’ﬂﬁ a1

1. Nam’iﬁnmmwtﬁ'uﬁ'waaB'JiuazaawmﬂLﬁnmnmsasﬂ% TunuNane
= s = % 7 % =
\Wasaviesil Jwingiiesiil

NaN199329 S uul uareeUIAENIINN159193 ne T ua AT UAR
WUNNI5ITIUSNTIMUA LIRS HNBLIB98YIEE1H ATOUARY 3 U Ao 1) USiannil

1w [ Y IS

yudidaningiivsill 2) uinasuauuamendnniauINAnIna1sdwmingvies il uag 3)
UIUNINGIFYTIUAINAIYVIINGNIAUTNISIREUNSTINYSTH Jmingrissil seninuieou
UNFIAN - WAWAAL A, 2565 WUT USnaaanduudsimingvisdiidnadoanuduty
va|uageoavuInliiiy 2.5 luAseu (PM,s) qaﬁqmagﬂiﬁ 51.41 pg/m? lagluunazinauian
ANUTNTUYDIRY BEYTENIN 29-140, 30-107, 28-134, 33-131 way 3-44 pg/m’ ANEIGU
LLazﬁﬁLafﬁammLﬁmﬁumaaﬂuazaawmmlﬁﬁu 10 luaseu (PM,o) qﬁqma&ﬁ 58.01 ug/m’
lngluudazipoudaianudutuveslu 0g5enings2-142, 32-112, 28-150, 36-142 uaz 53-3
ug/m? auddy dmfuuinaduauuaendnvihausfnandmingiiesiil wu Alede
ANULTNTUTRIHUAL PRI lAY 2.5 TuATeu (PMys) qqqmagjﬁ 58.4 pg/m* lagluusay
WeudA1ATNTUYOINY BYTENTIN 35-179, 30-124, 28-134, 36 -146 Uay 3-44 ug/m’

AINEIRY wazANRAEAMUTNTUYRIH UareaTuIAliAL 10 luAsou (PMy) @eanagd
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64.14 ug/m’ lnglunsazifouliAiAnudutuvoddy agsening 38-192, 37, 28-150, 36-
142 waz 53-3 pg/m’ auddu Tuvasdl U3 IedesumunIEIIIne U3
dunszlAosh Ymingiusni nudiedsnududuvesluazossuuialiiu 2.5 luaseu
(PM,.5) geflanogil 52.12 pg/m’ Tnsluudazifoufiinanutuduvesiu agsewin 31-141,
37-97, 37-128, 37-148 Uz 3-44 pg/m’ ANNAIRU LazANRAsANUTLTUYe uALDBq
yunnlsitiu 10 luaseu (PMy) gaitanegd 58.53 ug/m’ Inslunsaziieuiidmuidudures

FlU 88581ing 34-146, 32 112, 28-150, 36-142 Uag 53-3 pg/m’ A1uasu Favie 3 VS

I I A

frmenududureiduaressrunliiiu 2.5 luaseu (PMys) 8391dn Aowiouuwiey Laga

q

anudududuaressuuialiiviu 10 Tuaseu (PM,,) geigafeiioununiiug asiiiulain
AafsAMulturesuazeaswInlifiu 2.5 luaseu (PM,s) g9ninnadiuinsguansy

AIUANNATYIVUA BedonARediuNITANYITBINgYA1ST NiNdalssni uaznaSen UssaeAs

(% v 6 (Y o/ v 6

(55) MU Huageeasassruinilnuduiusiulazdgauias Iszauaduduiuseaindt

[ Ly

AU WazaenndesiuNMIANYIvedaniy Wug wavauy (57) MUY PM, 5 Tutiwgg

q g7

a1

uds ndtufinauiaifesnunwn Sminszees Tl daraduduvestu PV, fdneg
T3 3.9-136.0 pe/m” uae flfnady 44.0+28.4 pg/m’
2. Han1sUszfiunsFUFudaiuazaaevLINLANINN1595195 VB IU ST Y YUY
Uin1sthesausesnne Tuiluiisunaiosgiivsnil Smingiusil
Naﬂwsﬂmﬁuﬂ13%’uﬁmﬁas§uazaawmmé‘ﬂmﬂmsmwﬂuﬁuﬁ 3 U fiD
1) UShaannflvudedmingiivsil 2) ushaluouumendnyiauuiuinasdmingivsiil
LAY 3) USLIMNUNIANG YT IUAUMIEIUIINENIAUTNISRaUNTEAYSH Taningvisnil
FENIIUABUUNTIAY - WEBAIAY 2565 WU UTIanfivudedaningiiesid da1n1siu
dudaduazessvualsitiu 2.5 luaseu (PM,s) geflanluliiounnsnau $291a7 08.00 u. fio
0.043 mg/kg-day lngluusiazinouiiAnissuduianuazestagsening 0.021 - 0.029, 0.015
~0.034, 0.014 - 0.029, 0.019 - 0.035 waz 0.006 — 0.010 mg/kg-day ANUAIFU wazAINT
%’Uﬁmﬁaﬁwqﬂimﬁaquwmm 7991981 16.00 W. Av 0.005 mg/kg-day wazNanITUTELEIU

v v

n1sFuduiaduazessvuinaliliiu 10 luaseu (PMyg) nud Anissuduiageianluineu

|
v o

UNTIAYN Y9381 08.00 U. AB 0.045 mg/kg-day kagAINITFUANNAManlwRUNGYAIAY
4391381 20.00 U.AD 0.005 me/kg-day tneluusiazifouilanissuduiaduazestagsening
0.023 - 0.031, 0.018 - 0.036, 0.016 — 0.032, 0.023 — 0.037 ez 0.006 — 0.110 me/ke-
day futandiu dusuuinasuauuaenanuiiauuiwInadwmingyiesll wud A1nisiu

[y
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11/5/65 | W. 30 31 25 37 43 19 7 8 12
12/5/65 | . 22 19 3 5 14 22 30 15 12
13/5/65 | . 33 ar 39 22 21 19 14 6 4
14/5/65 | . 15 25 27 11 19 16 iy 11 9
15/5/65 | #1. 14 33 28 11 14 15 3 6 7
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AANUN N.-3 USUIUEU PM, 5 UTIUNMINAINGIEETIUATMHIYIINGNYAUINITIRAUNTE

WNesh Jmingiesiil

Yunaduazeasuwnliiiu 2.5 luasau (PM,;) (Ug/m )UsiiaiumIng1agsumumianuningiun

UIn1siefunszinesh Janingiiesiil

P 06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00
u. u. u. u. u. u. u. u. u.

10/1/65 | a. 64 123 59 48 39 35 41 53 68
11/1/65 | ». 72 88 109 73 38 41 48 55 82
12/1/65 | W. 110 109 71 49 40 32 35 49 63
13/1/65 | Wq). 69 84 67 42 39 38 41 48 58
14/1/65 | #. 98 105 58 31 35 33 37 a1 52
15/1/65 | 4. 79 126 83 51 38 39 78 76 81
16/1/65 | 91. 92 141 125 49 50 46 42 50 68
7/2/65 | A. 83 93 59 53 49 50 48 a8 62
8/2/65 | ®. 91 66 33 38 37 40 39 a6 51
9/2/65 | W. 67 80 95 94 87 63 65 74 86
10/2/65 | ). 89 81 53 50 58 a7 41 ar 54
11/2/65 | #. 59 52 55 52 58 59 50 61 66
12/2/65 | &. 83 35 42 45 ar a4 48 38 40
13/2/65 | 91. 69 75 83 50 48 49 50 71 66
7/3/65 | Q. 40 51 38 40 a2 46 a4 59 62
8/3/65 | o. 41 a6 40 35 33 36 39 35 37
9/3/65 | W. 49 61 a6 40 a1 37 41 43 a7
10/3/65 | W 64 121 85 56 a6 59 57 84 76
11/3/65 | fi. 81 88 55 53 49 50 56 79 69
12/3/65 | 4. 56 65 56 58 50 52 54 76 66
13/3/65 | 9. 97 63 62 89 80 83 73 78 74
11/4/65 | a. 136 132 95 89 80 71 83 77 75
12/4/65 | ®. 116 100 71 55 53 50 33 67 71
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Unauiuazessawaldiu 2.5 Tuaseu (PM,;) (ug/m>)usiiammingrdesumunanvningnan

UIn1siefunszinesh Janingiiesiil

T 06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00
u. u. u. u. u. Uu. Uu. u. u.

13/4/65 | W. 86 72 63 64 58 55 45 52 55
14/4/65 | Wq). 69 55 53 48 51 48 51 67 65
15/4/65 | #i. 54 65 64 42 48 42 a4 71 67
16/4/65 | &. 53 54 63 52 a5 45 a4 60 54
17/4/65 | 9. 52 ar a5 46 ar 34 45 61 57
9/5/65 | A. 30 a2 39 16 18 16 14 8 5
10/5/65 | ®. 49 34 19 20 23 18 23 30 18
11/5/65 | . 27 33 23 24 29 20 12 6 5
12/5/65 | Wq). 19 21 6 5 40 19 15 14 13
13/5/65 | f. 27 14 11 13 32 14 11 5 a4
14/5/65 | . 25 23 24 15 17 14 16 15 11
15/5/65 | 9. 17 38 31 29 30 13 14 7 9




AMARUIN N.-4 YSanauslu PM,, USasnntivuddaningiivsil
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Usunauiuazeasswinliiu 10 luasau (PM,,) (ug/m>)uiiaaanivudsdwmingiivsni

06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00
2./0./4. | a0
u. u. u. u. u. u. u. u. u.

10/1/65 | . 76 97 72 53 48 39 33 95 68
11/1/65 | ®. 90 118 97 87 38 55 58 81 75
12/1/65 | W. 106 116 83 57 54 32 39 64 63
13/1/65 | nq). 77 87 58 63 55 40 59 77 74
14/1/65 | #. 92 107 54 32 39 36 38 69 63
15/1/65 | . 85 126 74 54 45 43 48 69 72
16/1/65 | 1. 98 142 82 58 48 50 49 99 75
7/2/65 | a. 87 92 69 66 70 59 61 68 70
8/2/65 | ®. 106 86 32 33 61 47 55 58 68
9/2/65 | W. 83 83 101 99 76 79 76 111 111
10/2/65 | ng). 86 112 52 53 59 64 52 65 70
11/2/65 | 4. 61 78 70 69 70 55 61 59 53
12/2/65 | 4. 35 41 41 40 53 59 56 35 36
13/2/65 | 1. 69 89 90 69 73 61 53 72 69
7/3/65 | a. 41 55 42 43 47 51 49 69 87
8/3/65 | ®. 46 43 36 a2 36 28 a4 41 40
9/3/65 | W. 74 68 51 55 37 42 43 57 58
10/3/65 | . 81 150 79 77 51 57 72 77 75
11/3/65 | #. 80 74 81 51 60 62 62 69 75
12/3/65 | 4. 68 65 68 62 60 62 62 76 80
13/3/65 | . %6 76 71 64 72 73 70 82 78
11/4/65 | . 142 125 88 77 92 84 79 75 76
12/4/65 | @. 111 103 68 76 67 37 36 64 64
13/4/65 | . 74 71 74 64 68 59 51 72 68
14/4/65 | wq). 73 65 61 66 72 58 65 76 72
15/4/65 | #. 73 72 73 63 67 57 58 83 78
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Usunauiuazessawalidiu 10 luasau (PM,,) (ug/m’)usiiaaanivudedwmingiiosni

P 06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00
u. u. u. u. u. u. u. u. u.
16/4/65 | . 71 68 65 56 65 63 59 71 74
17/4/65 | 9. 61 59 56 62 60 52 54 63 64
9/5/65 | a. 41 29 25 24 32 52 30 3 3
10/5/65 | ®. 53 52 16 19 17 16 21 21 22
11/5/65 | w. 30 28 19 20 17 14 4 7 5
12/5/65 | Wq). 24 18 17 15 4 7 12 19 23
13/5/65 | #i. 46 40 39 22 26 18 13 7 6
14/5/65 | . 19 22 36 16 15 22 18 20 16
15/5/65 | 9. 22 35 a6 24 23 16 3 6 8
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MAKNUIN N.-5 YSHaEly PM,, USadSuauuaenanninauiniwina1edsvwingiivsil

Ysunauduazeasvunalitiv 10 luaseu (PM10) uSiaSuauusevanviauiuiwinaisdmin

giigsil
06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00

/e | e | u. u. u. u. u. u. u. u.

10/1/65 | a. 60 96 66 58 51 53 49 49 65
11/1/65 | e. 11| 121|129 86 a5 59 60 64 69
12/1/65 | W. 113 | 138 91 58 53 38 a7 65 61
13/1/65 | g 85 101 68 69 55 50 61 62 73
14/1/65 | f. 115 | 139 71 71 49 41 52 50 67
15/1/65 | 4. 96 140 77 60 49 44 52 65 67
16/1/65 | 1. 122 | 192| 113 71 56 58 60 64 80
7/2/65 | A. 85 103 78 85 79 76 /e 69 73
8/2/65 | . 109 84 ar 84 a6 54 54 59 62
9/2/65 | . 76| 107 | 109 | 118 94 90 78 118 98
10/2/65 | wa). 109 | 128 67 74 72 67 57 68 71
11/2/65 | f. 67 80 77 80 73 72 71 64 63
12/2/65 | 4. 36 49 59 60 64 61 61 60 37
13/2/65 | 1. 86 99 | 101 68 68 54 66 72 74
7/3/65 | a. 53 65 52 49 54 57 63 63 67
8/3/65 | ®. 53 51 50 52 a1 46 49 51 52
9/3/65 | . 66 76 55 55 a7 46 a7 59 60
10/3/65 | g 94 148 96 85 68 61 75 83 91
11/3/65 | f. 92| 106 | 105 66 69 66 68 82 89
12/3/65 | 4. 72 80 85 62 61 63 73 83 90
13/3/65 | 9. 118 82 85 81 76 7 83 84 79
11/4/65 | 2. 144 | 150 | 112 105 102 91 87 76 79
12/4/65 | ®. 127 114 83 75 72 49 52 a8 52
13/4/65 | . 96 89 85 7 76 66 66 68 68
14/4/65 | ). 78 74 70 76 69 68 65 85 73
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Usunaudluazeasvunaliiiu 10 luaseu (PM10) usiaSuauuasendnvitauiuivinarsdmin

Q1isil

06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00
/e [ | W u. u. U u. u. u. u. u.
15/4/65 | #. 74 79 76 63 66 61 64 82 78
16/4/65 | &. 74 I 73 67 65 59 67 72 75
17/4/65 | 9. 67 66 65 74 73 66 60 76 82
9/5/65 | a. 51 a2 a8 21 16 21 23 5 9
10/5/65 | ®. 66 71 28 26 16 11 27 28 30
11/5/65 | W. 31 34 25 43 50 19 7 8 13
12/5/65 | Wq). 22 19 3 5 15 23 31 15 12
13/5/65 | #. 35 56 a5 22 21 19 14 6 a4
14/5/65 | &. 15 26 30 11 19 16 17 11 10
15/5/65 | 9. 14 a1 83 11 14 15 3 6 7
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AMANUIN N.-6 USHIUHU PMyp USHIAINNINGIREITIUAAEN VNG NVAUINTLRRUNTY

WNesh Jmingiesiil

Ysualuazaasvunalitiu 10 luasau (PMy,) (ug/m’) U1 INgae s uAILmeaIu1Ing1iun

UIn1siefunszinesh Janingiiesiil

T 06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00
u. u. u. u. u. u. u. u. u.

10/1/65 | a. 72 127 70 58 a5 40 48 64 72
11/1/65 | ». I 90 113 I 43 48 57 64 85
12/1/65 | . 113 113 76 60 ar 38 39 59 71
13/1/65 | Wq). 76 85 74 50 46 a4 48 59 68
14/1/65 | #. 100 111 69 34 39 36 a4 49 64
15/1/65 | . 82 129 85 63 43 46 84 78 83
16/1/65 | 9. 92 146 128 61 62 55 50 62 86
7/2/65 | A. 85 96 70 64 60 61 57 57 71
8/2/65 | ®. 95 74 8 a4 42 47 45 56 62
9/2/65 | W. 73 83 97 96 91 72 3 7 91
10/2/65 | ). 90 83 65 62 68 56 48 59 65
11/2/65 | #. 69 85 67 63 69 69 61 74 75
12/2/65 | 4. 38 39 50 55 56 52 58 43 a7
13/2/65 | 91 86 79 87 62 58 59 61 75 73
7/3/65 | Q. 49 63 43 48 50 57 52 68 70
8/3/65 | o. 50 56 48 39 37 41 46 42 42
9/3/65 | W. 60 70 55 a7 49 a4 48 52 58
10/3/65 | g 73 128 86 68 65 69 69 89 79
11/3/65 | #. 85 93 68 66 60 60 67 81 76
12/3/65 | 4. 67 74 67 69 62 63 65 79 73
13/3/65 | 9. 100 72 71 91 82 85 78 80 78
11/4/65 | a. 143 134 98 91 84 7 83 80 78
12/4/65 | ®. 118 101 I 66 64 61 36 71 77
13/4/65 | . 90 7 71 72 68 68 54 62 68
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Usanarluazeasvunalifiv 10 luasau (PM,p) (ug/m’) UMM INgIae A MURSEIUINe YN

UINSIRANNTEINYTA J9ndngiiesiil

T 06.00 | 08.00 | 10.00 | 12.00 | 14.00 | 16.00 | 18.00 | 20.00 | 23.00
u. u. u. u. u. Uu. Uu. u. u.
14/4/65 | Wq). 75 66 65 58 60 59 61 3 74
15/4/65 | #i. 66 72 72 50 58 49 53 76 73
16/4/65 | . 64 66 72 65 54 54 53 70 65
17/4/65 | 9. 64 57 55 57 57 41 54 71 69
9/5/65 | a. 33 51 46 16 18 16 15 8 5
10/5/65 | ®. 60 37 20 20 23 18 23 32 18
11/5/65 | . 27 38 23 24 29 20 12 7 5
12/5/65 | Wq). 19 21 7 5 ar 21 16 14 13
13/5/65 | #i. 27 14 ) 13 36 14 12 5 4
14/5/65 | . 25 23 26 15 17 14 17 16 12
15/5/65 | 9. 18 a5 38 33 32 14 14 7 11




AANUIN V-1 HANTTUSHUNTTUFNNALAZAIAUEBIINEU PM, 5 USLaandlvuds

JmIngviesil

nan1sUszliuNSSuduauazA A udssiansauRauazaasuualiiu 2.5 luasau (PM,;) A

Fraaunuaavuddamingiesiil

\iau 4391781 n1s3udua anuidss (HQ) AVeLd
3.9, 06.00 . 0.034 6.72 me/kg-day
08.00 w. 0.043 8.58 me/kg-day
10.00 u. 0.027 5.45 mg/kg-day
12.00 w. 0.020 3.92 me/kg-day
14.00 w. 0.016 3.15 me/kg-day
16.00 u. 0.015 291 mg/kg-day
18.00 w. 0.016 3.20 me/kg-day
20.00 . 0.028 5.55 me/kg-day
23.00 u. 0.024 4.72 mg/kg-day
NN, 06.00 u. 0.028 5.55 mg/kg-day
08.00 . 0.031 6.14 me/kg-day
10.00 w. 0.023 4.65 me/kg-day
12.00 u. 0.022 4.35 mg/kg-day
14.00 u. 0.022 4.40 mg/kg-day
16.00 w. 0.020 4.08 me/kg-day
18.00 w. 0.020 3.96 me/kg-day
20.00 w. 0.023 a.67 me/kg-day
23.00 . 0.023 4.67 me/kg-day
.. 06.00 1. 0.025 4.91 mg/kg-day
08.00 w. 0.027 5.36 mg/kg-day
10.00 u. 0.022 4.38 mg/kg-day
12.00 w. 0.019 3.75 me/kg-day
14.00 u. 0.018 351 me/kg-day
16.00 u. 0.018 3.59 me/kg-day
18.00 u. 0.019 3.88 meg/kg-day
20.00 . 0.024 4.85 me/kg-day
23.00 wu. 0.026 5.16 meg/kg-day
STRJN 06.00 wu. 0.031 6.12 me/kg-day
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nan1sUsTiunsSuduiauazAaudsian sduiaduazaasvunliiiu 2.5 luasau (PM,5) n1u

YrauTuaatvudamingnesi

\hau 4391781 n1s3udua Anuidss (HQ) AVeL
08.00 wu. 0.028 5.61 mg/kg-day
10.00 u. 0.025 4.90 me/kg-day
12.00 . 0.023 4.53 mg/kg-day
14.00 . 0.024 4.78 mg/kg-day
16.00 u. 0.020 4.00 me/kg-day
18.00 u. 0.020 3.96 me/kg-day
20.00 4. 0.025 5.04 mg/kg-day
23.00 4. 0.025 4.91 mg/kg-day
WA 06.00 u. 0.012 2.39 mg/kg-day
08.00 w. 0.012 2.31 mg/kg-day
10.00 . 0.010 2.05 mg/kg-day
12.00 u. 0.008 1.55 mg/kg-day
14.00 u. 0.007 1.49 mg/kg-day
16.00 1. 0.008 1.56 mg/kg-day
18.00 1. 0.005 1.09 mg/kg-day
20.00 w. 0.005 0.93 mg/kg-day
23.00 . 0.005 0.91 mg/kg-day

nan1sUsTdiunsSuduiauazAnudssran 1 sdudauazassvualiiiu 2.5 luasau (PM,5) 5189u

vl ivudsdmingiesiil

Loy o 2./a./. n133ududa AMandes AVl
9 10-1.A. 0.023 4.59 mg/kg-day
o) 11-.0. 0.028 5.69 me/kg-day
0 12-41.0. 0.024 4.85 me/kg-day
UNI1AY Nne) 13-1.A. 0.023 4.53 mg/kg-day
f 14-31.A. 0.021 4.19 mg/kg-day
a 15-1.0. 0.024 477 me/kg-day
o) 16-1.0. 0.029 5.77 me/kg-day
9 T-N.N. 0.025 4.93 meg/kg-day
Q) 8-N.N. 0.021 4.25 me/kg-day
ANNINUD
N 9-n.. 0.034 6.86 me/kg-day
) 10-n.9. 0.024 4.73 meg/kg-day




149

nan1sUsTiiunsTududauazAnudsran sdudaduazansvunliiiu 2.5 luaseau (PM,5) 5189u

uvshaaatuudsdmingiiosiil

au W 2./a./4. nssuduNE AAEsa e
f 11-n.9. 0.021 4.24 mg/kg-day

@ 12-n.90. 0.015 3.03 me/kg-day

9 13-A.0. 0.025 5.02 mg/kg-day

Q) 7-4.a. 0.019 3.75 mg/kg-day

9 8-i.a. 0.014 2.77 mg/keg-day

W 9-4l.a. 0.018 3.65 mg/kg-day

Tunmu e 10-41.A. 0.029 5.77 mg/kg-day
fl 11-4.a. 0.024 4.74 mg/kg-day

d 12-4.a. 0.023 4.50 mg/kg-day

9 13-4.a. 0.027 5.47 mg/kg-day

Q) 114318, 0.035 7.00 mg/kg-day

Q) 12-13.8. 0.024 4.89 mg/kg-day

W 13-13.8. 0.023 4.55 mg/kg-day

Wy | wg 14-431.8). 0.023 4.67 mg/kg-day
7 15-14.¢. 0.024 4.78 me/kg-day

& 16-L1.4. 0.022 4.37 mg/kg-day

Q) 17-11.8. 0.019 3.85 mg/kg-day

) 9-W.A. 0.010 1.96 mg/kg-day

Q) 10-w.A. 0.010 1.90 mg/kg-day

W 11-w.A. 0.006 1.24 me/kg-day

WEWAIAN | W) 12-0.A. 0.006 1.17 mg/kg-day
fl 13-W.A. 0.009 1.73 mg/kg-day

5 14-w.. 0.008 1.58 mg/kg-day

Q) 15-w.a. 0.008 1.52 mg/kg-day
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ANANUIN V.2 HAN1TUsEIRUNTTUFURaLazAIANULEBIINE Y PM, 5 USIIndsuaulEne

nanvauNIRINamIngiesnil

nan1sUszliunsTududauazAAudesiansduiaduazaasvualifiu 2.5 luasau (PM,5) Ay

YAIUTIMENa NN ErE T auINARINa19dninginsnll

\iau 4391781 n1s3udua anudss (HQ) | wiae
3.9, 06.00 . 0.033 6.65 me/kg-day
08.00 w. 0.044 8.86 me/kg-day
10.00 u. 0.028 5.59 mg/kg-day
12.00 4. 0.020 3.97 me/kg-day
14.00 w. 0.015 2.99 me/kg-day
16.00 u. 0.014 2.89 mg/kg-day
18.00 w. 0.016 3.17 me/kg-day
20.00 1. 0.017 3.47 me/kg-day
23.00 u. 0.021 4.18 mg/kg-day
.. 06.00 u. 0.027 5.31 mg/kg-day
08.00 . 0.031 6.14 me/kg-day
10.00 4. 0.025 4.91 me/kg-day
12.00 u. 0.026 5.26 mg/kg-day
14.00 u. 0.022 4.41 mg/kg-day
16.00 w. 0.021 4.14 me/kg-day
18.00 w. 0.020 4.02 me/kg-day
20.00 . 0.021 4.25 mg/kg-day
23.00 U. 0.021 4.22 me/kg-day
.. 06.00 1. 0.025 5.04 mg/kg-day
08.00 wu. 0.029 574 mg/kg-day
10.00 u. 0.024 4.89 mg/kg-day
12.00 w. 0.020 3.97 me/kg-day
14.00 u. 0.018 3.52 me/kg-day
16.00 u. 0.018 3.62 me/kg-day
18.00 u. 0.020 4.09 meg/kg-day
20.00 . 0.024 4.72 me/kg-day
23.00 wu. 0.024 4.84 meg/kg-day
STRJN 06.00 w. 0.030 6.09 mg/kg-day
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nan1sUsTdiunsSuduiauazAnuEsran sdudaduazaasvunalifiu 2.5 luasau (PM,5) n1u

YauauiaERa U ERaNUaUINARINA1 I mIngTiesIil

\hau 4391781 n1s3udua anuidss (HQ) | wiae
08.00 w. 0.030 6.07 mg/kg-day
10.00 u. 0.026 5.16 mg/kg-day
12.00 . 0.024 4.90 mg/kg-day
14.00 . 0.023 4.67 mg/kg-day
16.00 u. 0.020 398 me/kg-day
18.00 u. 0.020 3.94 mg/kg-day
20.00 4. 0.024 4.77 mg/kg-day
23.00 4. 0.024 4.72 mg/kg-day

WA 06.00 u. 0.010 2.05 mg/kg-day
08.00 4. 0.013 2.52 mg/kg-day
10.00 . 0.009 1.89 mg/kg-day
12.00 u. 0.007 1.32 mg/kg-day
14.00 u. 0.007 1.42 mg/kg-day
16.00 4. 0.006 1.22 mg/kg-day
18.00 . 0.006 1.20 mg/kg-day
20.00 . 0.004 0.78 mg/kg-day
23.00 . 0.004 0.82 mg/kg-day

nan1sUsTiiunsSuduiauasAnuEssran 1 sdudaduazaasvualiiu 2.5 luasau (PM,;) 5189u

USInSuauUa e auINAnINa19Tningviesadl

\iau W 2./9./. n135udURE Aades e
9 10-4.4. 0.018 3.55 me/kg-day
Q) 11-3.4. 0.026 5.26 me/kg-day
N 12-41.0. 0.023 4.65 me/kg-day
UNIIAY | WY 13-1.4. 0.021 4.26 me/kg-day
il 14-31.4. 0.022 4.48 me/kg-day
Gl 15-4.A. 0.023 4.53 me/ke-day
® 16-1.A. 0.029 577 me/ke-day
9 T-N.N. 0.026 5.20 me/ke-day
) 8-N.N. 0.021 4.16 me/ke-day
ANNINUS
W 9-N.N. 0.033 6.63 me/ke-day
e 10-n.. 0.025 4.97 me/kg-day
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nan1sUsTiiunsTududauazAnudsran sdudaduazansvunliiiu 2.5 luaseau (PM,5) 5189u

USLadsuauuaeanunauINnWINa19wmIngivsdl

au W 2./a./4. nssuduNE AEes WY
7 11-n.9. 0.022 4.48 me/ke-day
@ 12-AN. 0.015 2.98 mg/kg-day
a 13-n.9. 0.024 4.76 me/kg-day
Q) 7-4.a. 0.017 3.35 mg/kg-day
Q) 8-3l.a. 0.015 292 me/ke-day
W 9-4.m 0.017 3.44 mg/kg-day
Tuen | we 10-31.m 0.030 5.94 mg/kg-day
fl 11-4.a. 0.026 5.27 mg/kg-day
d 12-4.a. 0.024 4.75 mg/kg-day
9 13-4.a. 0.029 N\ mg/kg-day
) 11-13.8 0.036 7.10 mg/kg-day
Q) 12-13.8 0.024 4.78 me/kg-day
W 13-13.8 0.024 4.82 me/kg-day
WY | e 14-431.8 0.023 4.66 mg/kg-day
7 15-13.8 0.022 4.49 me/kg-day
& 16-11.8 0.022 4.30 me/kg-day
Q) 17-1.8 0.021 4.29 me/kg-day
) 9-W.A 0.008 1.64 mg/kg-day
Q) 10-w.A 0.011 217 me/kg-day
W 11-w.a 0.008 1.63 me/kg-day
WEWAIAN | N 12-n.A 0.005 1.10 mg/kg-day
fl 13-0.A 0.008 1.58 mg/kg-day
5 14-w.@ 0.006 1.16 me/kg-day
Q) 15-n.a 0.005 1.01 me/kg-day
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AMAKUIN V-3 HANTUTLRUNSTURURELASAIRMUEBRINANEY PM, 5 U180

WNINYIRYINUAMMEIVINGNUAUINTRAUNIHAETH JanIngiiesil

nansUszliunsududauazAaudssiansduraduazaasuualitiv 2.5 luasau (PM,;)

UM INYIFYTUAMIE VNG NVAUINITRRUNIZINYA Jevingiiesiil

\iau 4391781 n1s3udua ANuABs (HQ) | miae

3.9, 6.00 4. 0.031 6.25 me/kg-day
8.00 u. 0.042 8.30 me/ke-day
10.00 w. 0.031 6.12 mg/ke-day
12.00 u. 0.018 3.67 me/kg-day
14.00 U. 0.015 2.99 me/kg-day
16.00 w. 0.014 2.82 me/kg-day
18.00 U. 0.017 3.45 me/kg-day
20.00 . 0.020 3.98 me/kg-day
23.00 u. 0.025 5105 me/kg-day

.. 6.00 u. 0.026 5.25 mg/keg-day
8.00 u. 0.026 5.16 me/kg-day
10.00 u. 0.022 4.49 me/kg-day
12.00 wu. 0.020 4.09 me/kg-day
14.00 wu. 0.021 4.11 me/kg-day
16.00 u. 0.019 3.77 me/kg-day
18.00 . 0.018 3.65 me/kg-day
20.00 wu. 0.021 4.12 me/kg-day
23.00 . 0.023 4.55 me/kg-day

.. 6.00 w. 0.023 4.58 mg/kg-day
8.00 u. 0.026 5.30 me/kg-day
10.00 wu. 0.020 4.09 me/kg-day
12.00 u. 0.020 3.97 me/kg-day
14.00 1. 0.018 3.65 me/kg-day
16.00 wu. 0.019 3.88 me/ke-day
18.00 wu. 0.019 3.89 me/ke-day
20.00 . 0.024 4.86 me/kg-day
23.00 u. 0.023 4.61 me/kg-day

STRJN 6.00 u. 0.030 6.06 me/ke-day
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nan1sUsTiiunsSuduiauazAnudssian sdurauazansvunaliiu 2.5 luasau (PM,s)

USIUUMNINYIETIUANMIEIVIINEUYAUINISRANNTENYTH Jeandnaviesiil

\hau 4391781 n1s3udua ANuABs (HQ) | miae
8.00 u. 0.028 5.62 mg/kg-day
10.00 wu. 0.024 4.86 me/ke-day
12.00 . 0.021 4.24 mg/kg-day
14.00 . 0.020 4.09 mg/kg-day
16.00 . 0.018 3.69 me/ke-day
18.00 wu. 0.018 3.69 me/ke-day
20.00 4. 0.024 4.87 mg/kg-day
23.00 4. 0.024 4.75 mg/kg-day

WA 6.00 u. 0.010 2.08 me/kg-day
8.00 1. 0.011 2.19 mg/kg-day
10.00 . 0.008 1.64 mg/kg-day
12.00 w. 0.007 1.31 me/kg-day
14.00 w. 0.010 2.02 mg/keg-day
16.00 . 0.006 1.22 mg/kg-day
18.00 . 0.006 1.12 mg/kg-day
20.00 w. 0.005 0.91 me/kg-day
23.00 wu. 0.003 0.70 me/kg-day

nan1sUsTdiunsSuduiauazAnudssian sdurauazaasvualitiu 2.5 luasau (PM,s)

UM INY Y TIUAMVNEVIINGUVAUINTRAUNTHNEIA Jeandngiivsnil

Wou | du 2./a./. QUERIGEG] Aades YAVeL]
3 10-4.4. 0.022 4.41 me/kg-day
o) 11-.. 0.025 5.04 me/kg-day
N 12-41.0. 0.023 4.64 me/kg-day

A, | wg 13-1.4. 0.020 4.04 me/kg-day
f 14-31.4. 0.020 4.08 me/kg-day
a 15-11.9. 0.027 5.42 me/kg-day
o) 16-11.9. 0.028 5.52 me/kg-day
3 T-N.N. 0.023 4.54 me/ke-day
Q) 8-N.N. 0.018 3.67 me/ke-day

A 9N, 0.030 5.92 mg/kg-day
e 10-n.9. 0.022 4.33 me/ke-day
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nan1sUsTiiunsSuduiauazAnudssian sdurauazansvunaliiu 2.5 luasau (PM,s)

USIUUMNINYIETIUANMIEIVIINEUYAUINISRANNTENYTH Jeandnaviesiil

Wou | 2./a./4. nssuduNE AEes e
f 11-n.9. 0.021 4.26 me/ke-day
@ 12-A.N. 0.015 3.10 mg/kg-day
Q) 13-n.9. 0.023 4.67 me/kg-day
0 7-4.a. 0.018 3.51 mg/kg-day
9 8-3l.a. 0.014 2.85 mg/kg-day
W 9-4.m 0.017 3.37 mg/kg-day
1A | 10-31.m 0.027 5.39 mg/kg-day
fl 11-d.a. 0.024 4.83 mg/kg-day
a 12-4.a. 0.022 4.44 mg/kg-day
9 13-4.a. 0.029 5.82 mg/kg-day
3 11-441.8 0.035 6.97 mg/kg-day
Q) 12-13.8 0.026 513 me/kg-day
W 13-13.8 0.023 4.58 me/kg-day
WLe. | g 14-431.8 0.021 4.22 mg/kg-day
i 15-13.8 0.021 4.14 me/kg-day
G 16-11.8 0.020 391 me/kg-day
Q) 17-1.8 0.018 3.61 me/kg-day
9 9-W.A 0.008 1.56 mg/kg-day
Q) 10-n.A 0.010 1.95 me/kg-day
W 11-w.@ 0.007 1.49 me/kg-day
we. | g 12-W.A 0.006 1.26 mg/kg-day
fl 13-W.A 0.005 1.09 mg/kg-day
G 14-w.@ 0.007 1.33 me/kg-day
Q) 15-n.a 0.008 1.56 me/kg-day
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AANUIN -4, Nan1sUsEEuNsTUFUAaLaTA1AEBIRNE Y PM;, UStIaatvuds

JmIngviesil

nansUszliunsTududauazAtanudesiansduraduazaasvualiiv 10 luaseu (PM,p) Ay

Fraaunuaavuddamingiesiil

\iau 4391781 n1s3udua anuidss (HQ) WY

3.9, 6.00 4. 0.035 3.23 me/kg-day
8.00 u. 0.045 4.10 me/ke-day
10.00 w. 0.030 2.69 me/kg-day
12.00 u. 0.023 2.09 me/kg-day
14.00 U. 0.019 1.69 me/kg-day
16.00 w. 0.017 1.53 me/kg-day
18.00 . 0.018 1.68 me/kg-day
20.00 1. 0.032 2.86 me/kg-day
23.00 u. 0.028 2.53 me/kg-day

NN, 6.00 u. 0.030 2.73 mg/keg-day
8.00 u. 0.033 3.00 me/kg-day
10.00 U. 0.026 2.35 me/kg-day
12.00 wu. 0.024 222 me/kg-day
14.00 wu. 0.026 2.39 me/kg-day
16.00 U. 0.024 2.19 me/kg-day
18.00 U. 0.024 2.14 me/kg-day
20.00 wu. 0.027 2.42 me/kg-day
23.00 . 0.027 2.47 me/kg-day

.. 6.00 . 0.028 2.51 mg/kg-day
8.00 . 0.030 2.75 me/kg-day
10.00 wu. 0.024 2.21 me/kg-day
12.00 u. 0.022 2.04 me/kg-day
14.00 1. 0.021 1.88 me/kg-day
16.00 wu. 0.021 1.94 me/kg-day
18.00 wu. 0.023 2.08 me/kg-day
20.00 . 0.027 2.44 me/kg-day
23.00 wu. 0.028 2.55 me/kg-day

STRJN 6.00 u. 0.034 3.13 me/ke-day
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nan1sUsTdiunsTududauazAnuEsran sdudaduazaasvuialiiiv 10 luasau (PM,p) Au

YrauTuaatvudamingnesi

\hau 4391781 n1s3udua anuidss (HQ) WY
8.00 u. 0.032 291 me/ke-day
10.00 wu. 0.028 2.51 mg/kg-day
12.00 . 0.026 2.40 mg/kg-day
14.00 . 0.028 2.54 mg/kg-day
16.00 . 0.023 212 mg/kg-day
18.00 wu. 0.023 2.08 me/ke-day
20.00 4. 0.029 2.61 mg/kg-day
23.00 1. 0.028 2.56 mg/kg-day

W.A 6.00 u. 0.013 %2 mg/keg-day
8.00 . 0.013 1.16 mg/kg-day
10.00 . 0.011 1.02 mg/kg-day
12.00 u. 0.008 0.72 mg/ke-day
14.00 wu. 0.008 0.69 me/kg-day
16.00 . 0.008 0.75 mg/kg-day
18.00 . 0.006 0.52 mg/kg-day
20.00 wu. 0.005 0.43 me/kg-day
23.00 wu. 0.005 0.43 me/kg-day

nan1sUsziunsSuduiauazAnudssdanisduraduazaasauinliviu 10 luasau (PM,,)

sedunauTuaalvudsdmingiesiil

WU W 2./a./4. AsTuduNE AEsa e

9 10-1.A. 0.026 2.34 mg/kg-day

Q) 11-1.A. 0.031 2.81 mg/kg-day

W 12-3.0. 0.027 2.47 mg/kg-day

UNIIAU | WY 13-1.A. 0.026 2.37 mg/kg-day
7 14-31.A. 0.023 2.13 mg/kg-day

a 15-11.0. 0.027 2.48 mg/kg-day

5 16-11.0. 0.031 2.82 mg/kg-day

9 T-N.N. 0.028 2.58 meg/kg-day

|9 8-N.N. 0.024 2.20 me/kg-day

AUNTWUS

W 9-n.. 0.036 3.29 mg/kg-day

g 10-n.9. 0.027 2.47 mg/kg-day
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nan1sUsziunsSududauazAaudssdanisdudaduazaasauinliviu 10 luasau (PM,,)

FeduauTiuaaivudmingiesi

WU W 2./a./4. nssuduNE AAEsa e
7 11-A.90. 0.025 2.32 mg/kg-day
@ 12-A.N. 0.018 1.59 me/kg-day
a 13-A.90. 0.029 2.59 me/kg-day
Q) 7-4.a. 0.021 1.95 mg/kg-day
Q) 8-il.a. 0.016 1.43 me/kg-day
W 9-il.m 0.021 1.95 mg/kg-day
Ay | e 10-31.m 0.032 2.89 mg/kg-day
fl 11-4.A 0.027 2.47 mg/kg-day
d 12-4.A 0.027 2.42 mg/kg-day
9 13-4.A 0.030 2.74 mg/kg-day
) 11-431.8 0.037 3.37 mg/kg-day
Q) 12-13.8 0.028 2.52 mg/kg-day
W 13-13.8 0.027 2.42 mg/kg-day
WY | W) 14-431.8 0.027 2.45 mg/kg-day
fl 15-131.8 0.028 2.51 mg/kg-day
5 16-L1.8 0.026 2.38 mg/kg-day
Q) 17-11.8 0.023 2.14 mg/kg-day
) 9-n.a 0.011 0.96 mg/kg-day
Q) 10-w.A 0.010 0.95 mg/kg-day
W 11-w.a 0.006 0.58 mg/kg-day
NOWAIAN | W) 12-0.A 0.006 0.56 mg/kg-day
fl 13-9.0 0.010 0.87 mg/kg-day
5 14-w.a 0.008 0.74 mg/kg-day
Q) 15-n.a 0.008 0.74 mg/kg-day
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ANANUAN U-5. NaN15UTERUNTFUTURALATAIAUETLIINEU PMy, USIISNAUENY

nanvauNIRINamIngiesnil

nan1sUszliuNSSuduauazA A udssan SRRl uazaasuualiiu 10 luasau (PM,)

AUYRNATIUTUINNEBUENUTEUINARINA1R I IngiBsl

\iau 4391781 n35udurE anuidss (HQ) AVeL

3.9, 6.00 4. 0.035 3.16 me/kg-day
8.00 u. 0.046 4.18 me/kg-day
10.00 w. 0.030 2,77 mg/kg-day
12.00 u. 0.023 2.13 me/kg-day
14.00 U. 0.018 1.61 me/kg-day
16.00 w. 0.017 17855 mg/kg-day
18.00 . 0.019 1.72 me/kg-day
20.00 . 0.021 1.89 me/kg-day
23.00 u. 0.024 2177 mg/kg-day

NN, 6.00 u. 0.028 2.56 mg/kg-day
8.00 w. 0.032 2.93 me/kg-day
10.00 u. 0.027 2.42 me/kg-day
12.00 wu. 0.028 2.56 mg/kg-day
14.00 wu. 0.025 2.24 mg/kg-day
16.00 U. 0.023 2.14 me/kg-day
18.00 U. 0.023 2.07 me/kg-day
20.00 u. 0.025 2.30 mg/kg-day
23.00 . 0.024 2.15 me/kg-day

.. 6.00 w. 0.027 2.47 mg/kg-day
8.00 u. 0.030 2.74 mg/kg-day
10.00 w. 0.026 2.38 mg/kg-day
12.00 u. 0.022 2.03 me/kg-day
14.00 . 0.021 1.87 me/kg-day
16.00 w. 0.021 1.87 meg/kg-day
18.00 wu. 0.023 2.06 me/kg-day
20.00 . 0.025 2.28 me/kg-day
23.00 wu. 0.026 2.38 meg/kg-day

STRJN 6.00 u. 0.033 297 me/kg-day
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nan1sUsziunsSududauazAaudssdanisdudaduazaasauinliviu 10 luasau (PM,,)

ANUYIWIAUIIEUAUUAIERAN T EUINAWING TN T

\hau 4391781 n35udurE anuidss (HQ) AVeL
8.00 u. 0.032 292 me/kg-day
10.00 wu. 0.028 2.54 mg/kg-day
12.00 . 0.027 2.42 mg/kg-day
14.00 . 0.026 2.36 mg/kg-day
16.00 . 0.023 2.07 mg/kg-day
18.00 . 0.023 2.08 me/kg-day
20.00 4. 0.025 2.28 mg/kg-day
23.00 4. 0.025 2.28 mg/kg-day
WA 6.00 . 0.012 1.05 mg/kg-day
8.00 . 0.014 1.30 mg/kg-day
10.00 . 0.011 0.96 mg/kg-day
12.00 w. 0.007 0.63 mg/kg-day
14.00 w. 0.007 0.68 mg/kg-day
16.00 . 0.006 0.56 mg/kg-day
18.00 . 0.006 0.55 mg/kg-day
20.00 wu. 0.004 0.36 mg/kg-day
23.00 wu. 0.004 0.38 mg/kg-day

nan1sUsziunsSuduiauazAaudssdanisduraduazaasaunnliviu 10 luasau (PM,,)

3 IUUIIUTUAUUABNANATITUINARINAI N INQTIBS Y

P,
AIULE Y

Loy o 2./a./. QUERIGENL! AVl
9 10-1.A. 0.026 2.34 mg/kg-day
9 11-.0. 0.031 2.81 me/kg-day
0 12-41.0. 0.027 2.47 me/kg-day
UNIIAU | WY 13-1.A. 0.026 2.37 mg/kg-day
il 14-31.A. 0.023 2.13 mg/kg-day
a 15-1.0. 0.027 2.48 me/kg-day
9 16-1.0. 0.031 2.82 me/kg-day
9 T-N.N. 0.028 2.58 meg/kg-day
Q) 8-N.N. 0.024 2.20 me/kg-day
ANNINUD
W 9-N.N. 0.036 3.29 me/kg-day
) 10-n.9. 0.027 247 me/kg-day
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nan1sUsziunsSududauazAaudssdanisdudaduazaasauinliviu 10 luasau (PM,,)

FIUUTMSNaNUAmERaN T auINRRINAN T ISl

au W 2./a./4. nssuduNE AAEsa e
7 11-A.90. 0.025 2.32 mg/kg-day
@ 12-A.N. 0.018 1.59 me/kg-day
a 13-A.90. 0.029 2.59 me/kg-day
Q) 7-4.a. 0.021 1.95 mg/kg-day
Q) 8-il.a. 0.016 1.43 me/kg-day
W 9-il.m 0.021 1.95 mg/kg-day
Ay | e 10-31.m 0.032 2.89 mg/kg-day
fl 11-4.A 0.027 2.47 mg/kg-day
d 12-4.A 0.027 2.42 mg/kg-day
9 13-4.A 0.030 2.74 mg/kg-day
) 11-431.8 0.037 3.37 mg/kg-day
Q) 12-13.8 0.028 2.52 mg/kg-day
W 13-13.8 0.027 2.42 mg/kg-day
WY | W) 14-431.8 0.027 2.45 mg/kg-day
fl 15-131.8 0.028 2.51 mg/kg-day
5 16-L1.8 0.026 2.38 mg/kg-day
Q) 17-11.8 0.023 2.14 mg/kg-day
) 9-n.a 0.011 0.96 mg/kg-day
Q) 10-w.A 0.010 0.95 mg/kg-day
W 11-w.a 0.006 0.58 mg/kg-day
NOWAIAN | W) 12-0.A 0.006 0.56 mg/kg-day
fl 13-9.0 0.010 0.87 mg/kg-day
5 14-w.a 0.008 0.74 mg/kg-day
Q) 15-n.a 0.008 0.74 mg/kg-day
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AMANUIN V-6, NAN1TUTERUNTTUANRHLAZAIAMUEEIINEU PM;p USLIINNNINENaY

FIUAMRAIUIINYNYAUINSIRANNIINYTA JaniIngiivsil

nan1sUszliuNSSuduauazA A udssan SRRl uazaasuualiiu 10 luasau (PM,)

AUYALIAUTIUNMENTETIUAME U INENVAUINIRAUNTINETA Jmdngiivsnil

Wou | Paaan n1s3udua anuidss (HQ) AVeL

3.9, 6.00 4. 0.033 2.98 me/kg-day
8.00 u. 0.043 3.90 me/kg-day
10.00 u. 0.033 2.99 mg/kg-day
12.00 w. 0.022 1.96 me/kg-day
14.00 w. 0.017 1.58 me/kg-day
16.00 u. 0.016 1.49 mg/kg-day
18.00 w. 0.020 1.80 me/kg-day
20.00 . 0.023 2.12 me/kg-day
23.00 u. 0.028 2.57 mg/kg-day

NN, 6.00 u. 0.029 2.61 mg/kg-day
8.00 u. 0.029 2.62 me/kg-day
10.00 w. 0.025 2.30 me/kg-day
12.00 u. 0.024 2.17 mg/kg-day
14.00 u. 0.024 2.16 mg/kg-day
16.00 w. 0.022 2.02 me/kg-day
18.00 w. 0.022 1.96 me/kg-day
20.00 w. 0.024 2.14 mg/kg-day
23.00 . 0.026 2.35 me/kg-day

.. 6.00 . 0.026 2.35 mg/kg-day
8.00 . 0.030 2.70 mg/kg-day
10.00 u. 0.023 2.13 mg/kg-day
12.00 w. 0.023 2.08 me/kg-day
14.00 u. 0.022 1.97 me/kg-day
16.00 u. 0.022 2.04 meg/kg-day
18.00 u. 0.023 2.07 me/kg-day
20.00 . 0.026 2.39 me/kg-day
23.00 u. 0.025 2.31 me/kg-day

STRJN 6.00 u. 0.033 3.02 me/kg-day
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nan1sUsziunsSududauazAaudssdanisdudaduazaasauinliviu 10 luasau (PM,,)

ANNYILIATUTLIUUNING IR TIUAVNE VNG NVAVINTLABUNIEAYTH JmIngiesnil

Wou | ¥aaan n1s3udua anuidss (HQ) AVeL
8.00 u. 0.031 2.79 me/kg-day
10.00 u. 0.027 2.48 me/kg-day
12.00 . 0.025 2.23 mg/kg-day
14.00 . 0.024 2.16 mg/kg-day
16.00 u. 0.022 1.99 me/kg-day
18.00 u. 0.021 1.92 me/kg-day
20.00 4. 0.027 2.45 mg/kg-day
23.00 4. 0.027 2.45 mg/kg-day

WA 6.00 u. 0.011 1.02 mg/kg-day
8.00 1. 0.012 1.11 mg/kg-day
10.00 . 0.009 0.83 mg/kg-day
12.00 u. 0.007 0.61 mg/kg-day
14.00 u. 0.011 0.98 mg/kg-day
16.00 1. 0.006 0.57 mg/kg-day
18.00 1. 0.006 0.53 mg/kg-day
20.00 . 0.005 0.43 mg/kg-day
23.00 . 0.004 0.33 mg/kg-day

nan1sUsziunsSuduiauazAaudssdanisduraduazaasaunnliviu 10 luasau (PM,,)

318 IUUIIUNNINGIFYTIUAUMIEIVIINGNVAVINISIRAUNTA TR Taningiiesnil

P,
AIULE Y

wou | du 2./0./4. N133UdUNE AVel)
3 10-1.A. 0.025 2.25 me/kg-day
9 11-.0. 0.027 2.47 me/kg-day
N 12-11.0. 0.026 2.33 me/kg-day

LA | Ny 13-1.A. 0.023 2.08 me/kg-day
f 14-31.A. 0.023 2.07 me/kg-day
a 15-1.0. 0.029 2.62 me/kg-day
9 16-1.0. 0.031 2.81 me/kg-day
3 T-N.N. 0.026 2.35 me/ke-day
Q) 8-N.N. 0.021 1.90 me/ke-day

o 9-A.. 0.031 2.85 mg/kg-day
e 10-n.9. 0.025 2.25 me/kg-day
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nan1sUsziunsSududauazAaudssdanisdudaduazaasauinliviu 10 luasau (PM,,)

T UV INYIFYTIUAMIEIVIINGUYAUINISIRANNTENYTA F9ndIngriesiil

Wau | U 2./a./4. nssuduNE AAEsa WY
f 11-A.90. 0.026 2.39 me/ke-day
@ 12-A.N. 0.018 1.66 mg/kg-day
9 13-n.90. 0.027 2.42 mg/kg-day
0 7-4.a. 0.021 1.89 mg/kg-day
9 8-il.a. 0.017 1.52 mg/kg-day
W 9-il.m 0.020 1.83 mg/kg-day
1A | e 10-31.m 0.030 2.75 mg/kg-day
fl 11-4.A 0.027 2.48 mg/kg-day
a 12-4.A 0.026 2.34 mg/kg-day
9 13-4.A 0.031 2.79 mg/kg-day
3 11418 0.036 3.28 mg/kg-day
Q) 12-131.8 0.028 2.54 me/kg-day
W 13-13.8 0.026 2.38 me/kg-day
WLE. | W) 14-431.8 0.025 2.24 mg/kg-day
fl 154418 0.024 2.15 mg/kg-day
G 16-L4.8 0.023 2.13 me/kg-day
Q) 17-14.8 0.022 1.99 me/kg-day
9 9-W.A 0.009 0.79 mg/kg-day
Q) 10-w.A 0.010 0.95 me/kg-day
W 11-w.m 0.008 0.70 me/kg-day
we. | ng 12-W.A 0.007 0.62 mg/kg-day
fl 13-W.A 0.006 0.51 mg/kg-day
G 14-w.m 0.007 0.62 me/kg-day
Q) 15-n.a 0.009 0.80 me/kg-day




MARUIN A-1 YSanamu PM, ;s nmeusndlesausedmmeuuutalivainie

Uina{uazeasunaliiiiiu 2.5 luaseu (PM, ) (ug/m?) meusnthesausedmauuutiausueinie

2/9./4. U 06.00 4. | 08.00%. | 10.00 4. | 12.00. | 14.00 u. | 16.00 W. | 18.00 u.
1n.A. 65 Gl 13 34 27 31 33 25 55
2 n.A. 65 Gl 2 a4 24 13 19 21 ar
3 n.A. 65 Q) 33 33 34 36 19 21 18
4 n.A. 65 Q) 12 10 8 4 5 9 10
5n.A. 65 Q) 6 13 8 9 3 14 7
6 N.A. 65 W 8 1) 18 9 11 10 8
7 n.A. 65 WE) 25 23 10 22 % 7 5
8 N.A. 65 Gl 3 13 9 7 11 19 17
9 n.A. 65 Gl 14 17 15 14 11 14 19
10 n.A. 65 8 15 15 10 7 13 17 17
11 n.A. 65 Q) 18 17 17 11 7 7 11
12 n.A. 65 R} 19 29 24 33 33 25 29
13 n.A. 65 n a2 40 25 24 29 28 26
14 n.A. 65 WE) 29 35 22 20 16 19 22
15 n.A. 65 Gl 32 35 31 20 18 21 28
16 n.A. 65 Gl 14 17 15 14 11 14 19
17 n.A. 65 8 [ 20 13 17 22 18 32
18 n.A. 65 Q) 8 12 14 10 9 3 25
19 n.A. 65 8 22 29 21 23 12 15 12
20 n.A. 65 n 5 26 a4 10 12 13 4
21 n.A. 65 ) 2 10 6 a a 3 3
22 n.A. 65 f 4 7 6 5 6 8 6
23 n.A. 65 & 10 11 3 5 3 3 a4
24 n.A. 65 9 1 1 1 3 2 6 10
25 n.A. 65 9 10 6 3 8 6 6 15
26 N.A. 65 B} 3 8 11 3 11 10 13
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Uinauduazensnnaliiiu 2.5 luaseu (PM,,) (ug/m®) aeusnihesauszdmnuuulnusueine

21/a/. M | 06.00u. | 08.00u. | 10.00%. | 1200 w. | 1400u. | 16.00 u. | 18.00 u.
27 n.A. 65 W 8 19 8 6 2 5 5
28 n.A. 65 e 13 21 18 20 23 13 23
29 n.A. 65 fl 28 22 14 10 15 18 12
30 n.A. 65 d 19 24 15 11 12 13 15
31 n.A. 65 9 14 24 10 16 11 18 20
13.8. 65 0 32 37 20 20 19 17 19
2118, 65 9 24 28 19 23 23 31 27
338,65 N 25 17 16 16 18 13 21
4 41.9. 65 g 25 11 10 11 7 8 11
531.8. 65 m 14 4 14 7 9 10 9
6 3.4, 65 a 5 20 5 6 3 4 10
718,65 9 3 1 6 3 4 2 3
8.8, 65 3 7 8 6 5 6 10 7
938 65 9 20 19 22 8 9 11 27
10 3.9, 65 ] 19 35 32 18 21 18 19
11 8.6, 65 g 13 15 13 &R 16 9 9
12 3.9, 65 fl 11 18 11 13 10 11 12
13 3.8, 65 a 14 19 11 9 10 10 14
14 3.9. 65 9 10 27 19 18 14 15 24
15 3.9, 65 3 29 38 S| 25 19 16 17
16 8.6, 65 9 28 45 41 40 39 2 1
17 8.6, 65 0 17 12 16 15 8 1 13
18 8.6, 65 g 21 10 16 15 12 10 20
19 dl.8. 65 fl 5 20 14 4 4 3 2
20 3.6 65 a 7 6 11 2 1 5 11
21 3.0, 65 9 5 12 9 6 2 3 5
22 3.8 65 g 5 9 11 5 4 3 11
23 3.8 65 9 7 13 11 7 8 9 14
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Uinauduazensnnaliiiu 2.5 luaseu (PM,,) (ug/m®) aeusnihesauszdmnuuulnusueine

21/a/. M | 06.00u. | 08.00u. | 10.00%. | 1200 w. | 1400u. | 16.00 u. | 18.00 u.
24 1.8, 65 W 9 15 13 9 11 7 12
25 3.4, 65 e 10 22 13 24 21 19 26
26 3.4, 65 fl 33 45 41 19 21 13 15
27 4.8, 65 a 11 9 10 5 3 14 11
28 1.8 65 9 14 13 8 4 3 1 2
29 41.8. 65 3 11 11 17 2 4 2 8
30 4.8, 65 9 6 11 9 3 8 3 5
14.0. 65 W 20 25 16 13 12 12 13
2d.A. 65 g 14 17 10 17 18 20 23
3 8.0, 65 fl 13 10 8 4 6 6 4
48.0. 65 a 11 9 3 8 2 3 5
5 .. 65 9 3 10 6 2 6 4 1
6 @.n. 65 3 1 7 2 2 1 1 6
7.0, 65 9 1 1 i 1 1 1 1
8 @.n. 65 W 1 1 3 2 1 2 1
94d.. 65 g 17 11 8 3 4 11 20
10 @.A. 65 fl 7 23 9 8 9 6 10
11 @.A. 65 a 4 9 7 3 14 5 8
12 @.A. 65 9 3 14 6 7 6 9 9
13 @.A. 65 0 8 9 5 3 6 5 12
14 @.p. 65 9 4 15 8 11 9 11 18
15 @.n. 65 0 17 26 22 14 12 11 8
16 @.p. 65 g 12 29 33 28 28 1 1
17 @.n. 65 fl 8 7 6 7 1 1 4
18 @.n. 65 a 1 1 7 11 17 3 19
19 @.A. 65 9 1 7 7 1 1 1 1
20 @.p. 65 g 1 1 6 1 1 1 4
21 d.0. 65 9 1 5 4 1 1 1 1
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Uinauduazensnnaliiiu 2.5 luaseu (PM,,) (ug/m®) aeusnihesauszdmnuuulnusueine

/0. Fu | 06.00u. | 08.00u. | 10.00 u. | 12.00 u. | 14.00 u. | 16.00 u. | 18.00 w.
22.0. 65 W 1 5 5 1 1 1 3
2380.65 | Wy 2 9 5 2 2 7 11
24 8.0, 65 fl 3 9 6 2 a 2 5
25 @.0. 65 a 2 12 5 15 11 12 17
26 @.0. 65 9 21 26 22 11 12 7 7
27 a.0. 65 9 a 5 5 1 1 8 5
28 2.0. 65 9 7 6 3 1 1 1 1
29 @.0. 65 W 4 5 7 1 1 1 6
30065 | WY 1 5 2 1 1 1 6
31 a.0. 65 fl 5 9 11 5 a 3 11
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MARUIN A.-2 USanamu PM,, meuenthesadszdameiuutauiuannea

Uina{uazeasnaliiu 10 luaseu (PM,p) (ug/m?) ameuenthesausedmnuuutauivennis

1N T 06.00 u. | 08.00 W. | 10.00 u. | 12.00 u. | 14.00 ©. | 16.00 u. | 18.00 u.
1n.A. 65 i 14 38 28 32 36 25 69
2n.A. 65 d 2 55 25 13 19 22 59
3n.A. 65 B a4 38 38 a3 19 24 20
4n.A. 65 g 12 13 9 6 4 10 11
5n.A. 65 B 7 17 9 3 10 15 7
6 N.A. 65 W 10 15 21 i 16 10 15
7 n.A. 65 nE) 28 29 10 23 11 7 5
8 n.A. 65 7 3 13 9 7 11 19 18
9 n.A. 65 d 15 17 16 14 12 15 20
10 n.A. 65 Q) 15 18 ! 7 20 17 18
11 n.A. 65 9 20 19 19 12 8 7 14
12 n.A. 65 Q) 24 32 28 39 43 26 29
13 n.A. 65 N 49 ar 26 24 30 29 29
14 n.A. 65 e 33 43 27 21 19 27 25
15 n.A. 65 7 35 48 34 22 18 23 32
16 n.A. 65 d 15 17 16 14 12 15 20
17 n.A. 65 B 10 35 19 24 34 27 56
18 n.A. 65 9 3 22 24 21 15 7 49
19 n.A. 65 B 39 53 32 35 19 25 19
20 n.A. 65 W 13 ar 9 16 2 21 8
21 n.A. 65 ) 6 12 11 1 8 8 9
22 n.A. 65 A 8 15 11 9 14 16 14
23 n.A. 65 & 19 19 8 11 8 6 9
24 n.A. 65 B 0 4 5 8 10 12 17
25 n.A. 65 9 17 16 9 14 10 13 25
26 N.A. 65 R 9 14 18 9 20 16 21
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Uinauduazessunaliiiu 10 luaseu (PM,o) (u/m?) neuenihesauszdimnuuulnuiueinie

2./a./4. | 0600w | 08.00u. | 10.00u. | 1200 w. | 14.00u. | 16.00 u. | 18.00 u.
27 n.A. 65 W 15 21 13 12 5 11 8
28 n.A. 65 g 23 32 26 26 35 22 34
29 n.A. 65 fl 45 36 19 18 22 29 19
30 n.A. 65 a 32 43 23 19 24 21 22
31 n.A. 65 9 24 43 15 22 20 25 34
13.8. 65 0 35 45 21 23 20 17 20
2118, 65 9 29 31 20 24 26 39 32
338,65 N 25 17 17 17 18 13 21
4 41.9. 65 g 30 12 10 11 8 8 12
51l.8. 65 fl 14 4 14 8 9 10 9
6 11.8. 65 a 3 21 6 6 3 4 10
73.8.65 9 6 1 7 3 4 2 3
8.8, 65 3 7 8 7 5 6 10 7
938 65 9 21 21 22 8 9 12 29
10 3.9, 65 N 19 44 35 19 21 18 20
11 8.8, 65 g 16 18 14 7 19 9 15
12 .6, 65 fl 13 24 11 17 10 13 14
13 3.8, 65 a 15 23 11 10 12 15 18
14 3.9. 65 9 10 28 22 19 15 16 25
15 3.9, 65 3 30 46 33 31 21 19 18
16 31.91. 65 9 28 57 47 48 44 2 1
17 8.6, 65 0 18 12 19 15 8 1 14
18 8.6, 65 g 21 13 17 17 13 11 24
19 dl.8. 65 fl 6 21 14 5 4 3 2
20 3.6 65 a 8 7 12 2 1 5 13
21 3.8 65 9 5 12 10 7 2 5 12
22 3.8 65 g 5 10 13 5 4 4 11
23 3.8 65 9 10 15 12 7 9 10 14




171

Uinauduazessunaliiiu 10 luaseu (PM,o) (u/m?) neuenihesauszdimnuuulnuiueinie

2./a./4. | 0600w | 08.00u. | 10.00u. | 1200 w. | 14.00u. | 16.00 u. | 18.00 u.
24 3181, 65 W 12 21 13 9 11 7 12
25 3.4, 65 g 11 24 14 25 21 10 26
26 3.4, 65 fl 38 57 52 20 21 13 18
27 4.8, 65 a 14 9 10 5 4 14 11
28 1.8 65 9 16 15 11 4 3 3 3
29 3.4, 65 0 12 11 17 2 5 2 11
30 4.8, 65 9 6 14 9 - 10 5 2
14.0. 65 0 35 46 26 20 20 19 20
2d.0. 65 g 22 26 18 25 28 30 40
3 8.0, 65 fl 20 16 13 7 11 11 8
48.0. 65 a 18 18 9 13 6 8 9
5 .. 65 9 8 17 11 8 14 8 6
6 @.n. 65 3 2 14 6 5 5 2 10
7.0, 65 9 3 3 3 6 3 2 5
8 @.n. 65 il 2 4 7 7 4 7 3
94d.. 65 g 27 21 14 6 8 18 31
10 @.A. 65 fl 12 38 19 13 17 15 16
11 @.A. 65 d 9 15 14 7 21 10 12
12 @.A. 65 9 8 24 12 12 11 14 14
13 @.A. 65 0 16 16 10 6 10 9 23
14 @.p. 65 9 9 27 17 18 14 22 27
15 @.n. 65 0 25 46 38 22 21 16 13
16 @.p. 65 g 23 49 55 46 46 2 2
17 @.n. 65 fl 17 14 12 12 5 3 9
18 @.A. 65 a 2 6 13 22 28 8 29
19 @.A. 65 9 2 13 13 2 3 3 1
20 @.p. 65 g 6 3 11 2 2 2 11
21 d.p. 65 9 2 10 12 2 2 2 2
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Uinauduazessunaliiiu 10 luaseu (PM,o) (u/m?) neuenihesauszdimnuuulnuiueinie

21/, WU 06.00 4. | 08.00W. | 10.00 W. | 12.00 u. | 14.00 4. | 16.00 u. | 18.00 wu.
22 d.A. 65 il 5 14 10 3 2 2 7
23 @.A. 65 e 6 22 11 6 5 12 21
24 @.n. 65 7 7 14 11 6 7 5 9
25 @.n. 65 G 7 20 11 22 16 18 25
26 &.A. 65 Q 35 49 37 17 18 12 13
27 @.n. 65 9 9 10 10 1 2 14 9
28 &.A. 65 Q 15 11 8 3 3 1 2
29 @.A. 65 N 8 10 12 1 2 2 11
30 &@.A. 65 WE) 3 11 7 1 1 2 10
31d.A. 65 7 5 10 13 5 4 4 11




MaRuan A.-3 Ysanalu PM,s aeludhesauszimanuutauiuennia
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Ysunajuareasrunaliiiiiu 2.5 luaseu (PM,s) (ug/m?) meluthesausedmmauuutausueinie

2./9./4. a1 | 06.00 4. | 08.00 W. | 10.00 ¥. | 12.00 4. | 14.00 W. | 16.00 u. | 18.00 w.
1n.A. 65 Ql 6 3 5 2 4 2 8
2 n.A. 65 d 2 3 5 2 3 2 7
3 n.A. 65 2 19 8 9 7 1 1 1
4 n.A. 65 Q) 2 1 0 0 3 0 0
5n.A. 65 Q) 5 0 0 0 0 1 1
6 N.A. 65 W 1 1 0 0 1 3 0
7 n.A. 65 nE) 7 1 0 0 0 1 0
8 n.A. 65 A 1 0 0 1 0 0 0
9 n.A. 65 Gl 6 0 3 0 1 0 2
10 n.A. 65 8 7 1 2 1 1 3 1
11 n.A. 65 9 10 2 0 2 0 0 0
12 n.A. 65 8 b 3 16 8 a4 3 1
13 n.A. 65 N a4 1 1 2 3 1 2
14 n.A. 65 e 5 1 1 1 1 0 1
15 n.A. 65 A 7 18 1 1 1 2 a4
16 n.A. 65 Gl 6 0 1 0 1 0 2
17 n.A. 65 ® 1 0 0 0 0 0 0
18 n.A. 65 9 0 0 2 0 0 0 0
19 n.A. 65 ® 11 0 1 1 0 0 0
20 n.A. 65 W 0 0 0 0 0 0 0
21 n.A. 65 ne 0 0 0 0 0 0 0
22 n.A. 65 il 0 0 0 0 0 0 0
23 n.A. 65 Gl 0 0 0 0 0 0 0
24 n.A. 65 Q) 0 0 0 0 0 0 0
25 n.A. 65 9 0 0 0 0 0 0 0
26 N.A. 65 Q) 1 0 0 0 0 0 0
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Ysinaduazessuialitiu 2.5 luaseu (PM,,) (ug/m?) meluthesausedmmnauuulnuiueinie

2./a./4. a1 | 06.00U. | 08.00u. | 10.00u. | 1200 4. | 14.00 W. | 16.00 u. | 18.00 w.
27 n.A. 65 W 2 0 0 0 0 0 0
28 n.A. 65 g 0 0 6 2 0 0 0
29 n.A. 65 fl 2 0 0 0 0 0 0
30 n.A. 65 a 1 0 0 0 0 0 0
31 n.A. 65 9 5 3 0 0 0 0 1
138, 65 g 5 2 2 1 0 1 2
21318, 65 9 5 1 1 1 2 2 2
31l.8. 65 0 4 0 2 2 5 3 0
4 41.9. 65 NG 2 2 0 2 0 1 0
531.8. 65 f 1 1 1 1 0 2 0
6 11.8. 65 a 4 g 1 0 0 0 1
718,65 9 0 0 1 0 0 0 0
8.8, 65 q 0 1 0 1 0 0 0
938 65 9 9 4 2 1 1 1 8
10 3.9, 65 N 5 1 3 1 1 1 2
11 8.6, 65 g 2 1 1 0 0 0 1
12 3.9, 65 f 3 1 0 1 0 1 1
13 8.6, 65 d 1 0 0 0 1 0 1
14 3.9. 65 9 1 2 0 2 0 1 1
15 3.9, 65 g 5 3 2 1 1 1 0
16 31.91. 65 9 3 0 0 6 3 0 0
17 $1.9. 65 N 2 4 0 0 0 1 0
18 1.8, 65 g 0 0 0 0 0 0 0
19 dl.8. 65 fl 1 0 0 0 0 0 1
20 3.6 65 a 0 0 0 0 0 0 0
21 3.8 65 9 0 2 0 0 0 0 1
22 3.4, 65 0 1 1 1 0 0 0 0
23 3.8 65 9 0 0 1 0 0 0 0




175

Ysinaduazessuialitiu 2.5 luaseu (PM,,) (ug/m?) meluthesausedmmnauuulnuiueinie

2./a./4. a1 | 06.00U. | 08.00u. | 10.00u. | 1200 4. | 14.00 W. | 16.00 u. | 18.00 w.
24 1.8, 65 N 2 0 1 0 1 0 1
25 1.8, 65 NG 0 0 1 0 1 1 2
26 41.8. 65 A 6 3 2 0 1 1 0
27 4.8, 65 a 2 0 2 0 0 0 0
28 1.8 65 9 3 2 0 0 0 0 0
29 41.8. 65 g 2 0 0 0 0 0 0
30 4.8, 65 9 1 5 0 0 0 0 1
14.0. 65 0 0 0 0 0 0 0 0
2d.0. 65 g 0 0 0 0 0 0 0
3 8.0, 65 fl 0 0 0 0 2 0 0
48.0. 65 a 0 0 0 0 0 0 0
5 .. 65 9 0 0 0 0 0 0 0
6 @.n. 65 q 0 0 0 0 0 0 0
7.0, 65 9 0 0 0 0 0 0 0
8 @.n. 65 0 0 0 0 0 0 0 0
94d.. 65 g 3 0 0 0 0 0 0
10 @.A. 65 fl 0 0 0 0 0 0 0
11 @.A. 65 d 0 0 0 0 0 0 0
12 @.A. 65 9 0 0 0 0 0 0 0
13 @.A. 65 q 0 0 0 0 0 0 0
14 @.p. 65 o 0 0 0 0 0 0 0
15 @.n. 65 il 0 0 0 0 0 0 0
16 @.p. 65 g 0 0 0 0 0 0 0
17 @.n. 65 fl 0 0 0 0 0 0 0
18 @.A. 65 a 0 0 0 0 0 0 0
19 @.A. 65 9 0 0 0 0 0 0 0
20 @.p. 65 0 0 0 0 0 0 0 0
21 d.p. 65 9 0 0 0 0 0 0 0
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Ysinaduazessuialitiu 2.5 luaseu (PM,,) (ug/m?) meluthesausedmmnauuulnuiueinie

21/, a1 | 06.004. | 08.00 . | 10.00wW. | 1200 4. | 14.00 Y. | 16.00 ¥. | 18.00 U.
22 d.A. 65 il 0 0 0 0 0 0 0
23 @.A. 65 e 0 0 0 0 0 0 0
24 @.n. 65 7 0 0 0 0 0 0 0
25 @.n. 65 G 0 0 0 0 0 0 0
26 &.A. 65 Q) 0 0 0 0 0 0 0
27 @.n. 65 9 0 0 0 0 0 0 0
28 &.A. 65 Q) 0 0 0 0 0 0 0
29 @.A. 65 W 0 0 0 0 0 0 0
30 &@.A. 65 WE) 0 1 0 0 0 0 0
31d.A. 65 il 1 1 1 0 0 0 0




MaNwan A.-4 Ysanalu PM,, neluthesauszimasiuutauiuania
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Ysunajuaressrunaliiiiiu 10 luaseu (PMy) (ug/m?) meluthesausedmauuutauiueinie

21/a/4. @1 | 06.00w. | 08.00 W. | 10.00 4. | 1200 w. | 14.00 W. | 16.00 u. | 18.00 u.
1n.A. 65 7 9 4 5 2 4 2 9
2n.A. 65 d 2 3 5 2 3 2 7
3n.A 65 3 20 8 9 7 1 1 1
4 n.A. 65 3 2 1 0 0 3 0 0
5n.A. 65 Q) 5 0 0 0 0 1 1
6 N.A. 65 W 1 2 0 0 1 3 0
7 n.A. 65 nE) 7 1 0 0 0 1 0
8 n.A. 65 7 3 0 0 1 0 0 0
9 n.A. 65 d 6 0 i 0 1 0 2
10 n.A. 65 9 % 2 2 1 1 3 1
11 n.A. 65 3 10 2 0 2 0 0 0
12 n.A. 65 9 b 3 16 8 4 3 1
13 n.A. 65 N 4 1 1 2 3 1 3
14 n.A. 65 e 5 1 1 1 i 0 1
15 n.A. 65 7 7 19 1 1 1 2 6
16 n.A. 65 d 6 0 1 0 1 0 2
17 n.A. 65 Q) 5 ) 1 1 1 1 3
18 n.A. 65 3 3 2 6 0 1 0 1
19 n.A. 65 Q) 19 3 4 5 0 0 0
20 n.A. 65 W 1 0 0 0 0 0 0
21 n.A. 65 ) 2 0 0 1 0 0 0
22 n.A. 65 i 0 0 0 0 0 3 0
23 n.A. 65 & 3 0 0 0 0 0 1
24 n.A. 65 9 0 1 0 0 0 0 0
25 n.A. 65 3 0 0 1 0 0 0 2
26 N.A. 65 9 5 0 0 0 0 0 0
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Ysinaduazesswuialitiu 10 luaseu (PM,p) (ug/m?) meluthesausydmauuulnuiveinie

2./a./4. a1 | 06.00U. | 08.00u. | 10.00u. | 1200 4. | 14.00 W. | 16.00 u. | 18.00 w.
27 n.A. 65 W 5 0 0 0 0 0 0
28 n.A. 65 g 1 0 10 5 1 0 0
29 n.A. 65 fl 5 1 2 0 1 3 2
30 n.A. 65 a 4 1 1 0 0 0 0
31 n.A. 65 9 9 9 1 0 3 4 5
138, 65 g 5 2 2 1 0 1 3
21318, 65 9 5 1 1 1 2 2 2
31l.8. 65 0 4 0 2 3 5 3 1
4 41.9. 65 NG 2 2 0 2 0 1 0
531.8. 65 f 1 1 1 1 0 2 0
6 11.8. 65 a 4 4 2 0 0 0 1
718,65 9 0 0 1 0 0 0 0
8.8, 65 q 0 1 0 1 0 1 0
938 65 9 9 4 2 1 1 1 8
10 3.9, 65 N 6 2 3 1 1 1 3
11 8.6, 65 g 2 1 1 0 0 0 1
12 3.9, 65 f 3 1 0 1 0 1 1
13 8.6, 65 d 1 0 0 0 1 0 1
14 3.9. 65 9 2 2 1 2 0 2 1
15 3.9, 65 g 5 3 2 1 1 1 0
16 31.91. 65 9 3 0 0 6 3 0 0
17 $1.9. 65 N 2 4 0 0 0 1 0
18 1.8, 65 g 0 0 0 0 0 0 0
19 dl.8. 65 fl 1 0 0 0 0 0 1
20 3.6 65 a 0 0 0 0 0 0 0
21 3.8 65 9 0 2 0 0 0 0 2
22 3.4, 65 0 1 1 1 0 0 0 0
23 3.8 65 9 0 0 1 0 0 0 0
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Ysinaduazesswuialitiu 10 luaseu (PM,p) (ug/m?) meluthesausydmauuulnuiveinie

2./a./4. a1 | 06.00U. | 08.00u. | 10.00u. | 1200 4. | 14.00 W. | 16.00 u. | 18.00 w.
24 1.8, 65 N 2 0 1 0 1 0 1
25 1.8, 65 NG 0 0 2 0 1 1 2
26 41.8. 65 A 6 3 2 0 1 1 0
27 4.8, 65 a 2 0 2 0 0 0 0
28 1.8 65 9 3 2 0 0 0 0 0
29 41.8. 65 g 2 0 0 0 0 0 0
30 4.8, 65 9 2 5 0 0 0 0 2
14.0. 65 0 2 1 1 1 0 1 2
2d.0. 65 g 3 0 0 2 0 0 0
3 8.0, 65 fl 2 0 0 0 5 0 0
48.0. 65 a 0 0 0 0 0 1 0
5 .. 65 9 0 0 0 0 0 0 0
6 @.n. 65 q 1 0 1 0 2 0 0
7.0, 65 9 0 0 0 5 0 0 0
8 @.n. 65 0 0 0 0 0 0 0 0
94d.. 65 g 8 1 1 1 0 0 1
10 @.A. 65 fl 2 0 1 0 0 0 0
11 @.A. 65 d 0 0 0 0 0 0 0
12 @.A. 65 9 1 0 0 0 0 0 0
13 @.A. 65 q 0 1 0 0 0 0 0
14 @.p. 65 o 0 0 0 0 1 0 0
15 @.n. 65 il 3 0 0 0 0 0 0
16 @.p. 65 g 3 2 2 3 3 0 0
17 @.n. 65 fl 1 1 1 0 0 0 0
18 @.A. 65 a 0 0 1 2 0 0 0
19 @.A. 65 9 0 0 0 1 0 0 0
20 @.p. 65 0 0 0 0 0 0 0 0
21 d.p. 65 9 0 0 0 0 0 0 0
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Ysinaduazesswuialitiu 10 luaseu (PM,p) (ug/m?) meluthesausydmauuulnuiveinie

21/, a1 | 06.004. | 08.00 . | 10.00wW. | 1200 4. | 14.00 Y. | 16.00 ¥. | 18.00 U.
22 d.A. 65 il 0 0 0 0 0 0 0
23 @.A. 65 e 1 0 0 0 0 0 0
24 @.n. 65 7 0 0 1 0 0 0 0
25 @.n. 65 G 0 0 0 0 0 1 0
26 &.A. 65 Q) 2 0 0 0 0 0 0
27 @.n. 65 9 1 0 0 0 0 0 0
28 &.A. 65 Q) 0 0 0 0 0 0 0
29 @.A. 65 W 0 0 0 0 0 0 0
30 &@.A. 65 WE) 0 4 0 0 0 0 0
31d.A. 65 il 1 1 1 0 0 0 0
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AMAKUIN A.-5 HaNTUTERIUNTFUdURELAZANANUEERINHY PM, s meuandiesausean

MauuTUaUSUaIN A

wamiﬂimﬁumi%’ué’uﬁauazﬂ'wmwLﬁﬂ\wiamié'uﬁav"luazaawmm"l.:il,ﬁu 2.5 lumsau (PM,;) a1

Fraa1 mMeusnthesalszdmanuuladsveinia

\oy FHA1 AU mundes (HQ) | mie

e, 06.00 U, 0.00507 1.01 mg/ke-day
08.00 wu. 0.00636 1.27 mg/kg-day
10.00 . 0.00549 1.10 mg/kg-day
12.00 1. 0.00404 0.81 mg/kg-day
14.00 U, 0.00390 0.78 mg/ke-day
16.00 . 0.00324 0.65 me/kg-day
18.00 1. 0.00445 0.89 me/kg-day

f.a. 06.00 1. 0.00478 0.96 mg/kg-day
08.00 wu. 0.00703 1.41 mg/kg-day
10.00 . 0.00497 0.99 mg/kg-day
12.00 . 0.00464 0.93 mg/kg-day
14.00 1. 0.00433 0.87 mg/kg-day
16.00 U, 0.00473 0.95 mg/kg-day
18.00 u. 0.00601 1.20 mg/kg-day

a.n. 06.00 u. 0.00214 0.43 mg/kg-day
08.00 wu. 0.00365 0.73 mg/kg-day
10.00 1. 0.00276 0.55 mg/ke-day
12.00 w. 0.00199 0.40 mg/kg-day
14.00 4. 0.00205 0.41 mg/kg-day
16.00 u. 0.00164 0.33 mg/kg-day
18.00 1. 0.00264 0.53 mg/kg-day
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AMAKUIN A.-6 NaNFUsEUNTTURURERaTAIAMUEBRINEY PM,, Meuandiesausein

MauuTUaUSUaIN A

wamiﬂisLﬁums%’ué’uﬁaLLazﬂ'”lmwLﬁmdamsﬁ’uﬁav’!uazaawmm"lzjLﬁu 10 lunsau (PM,o) a1y

Fraa1 mMeusnthesalszdmanuuladsveinia

ALADa (HQ)

\oy FHA1 MUl VaVet]

fie. 06.00 1. 0.00559 0.51 mg/ke-day
08.00 1. 0.00741 0.67 mg/ke-day
10.00 u. 0.00601 0.55 me/kg-day
12.00 u. 0.00442 0.40 mg/ke-day
164.00 u. 0.00417 0.38 mg/ke-day
16.00 U. 0.00347 0.32 mg/kg-day
18.00 w. 0.00505 0.46 mg/ke-day

f.A. 06.00 . 0.00659 0.60 me/kg-day
08.00 1. 0.00975 0.89 mg/ke-day
10.00 u. 0.00636 0.58 me/kg-day
12.00 u. 0.00824 0.75 me/kg-day
14.00 wu. 0.00597 0.54 mg/kg-day
16.00 . 0.00616 0.56 mg/kg-day
18.00 u. 0.00822 0.75 mg/kg-day

an. 06.00 u. 0.00409 0.37 me/ke-day
08.00 1. 0.00668 0.61 mg/ke-day
10.00 . 0.00518 0.47 mg/kg-day
12.00 . 0.00358 0.33 mg/kg-day
14.00 U. 0.00367 0.33 mg/kg-day
16.00 . 0.00301 0.27 mg/kg-day
18.00 W, 0.00453 0.41 mg/kg-day
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MAKUIN A.-7 kaNsUsEUMSTUduiauazaAAuEeInEy PM, s neluliesadsedn

MauuTUaUSUaIN A

wamiﬂimﬁumi%’ué’uﬁauazﬂ'wmwLﬁﬂ\wiamié'uﬁav"luazaawmm"l.:il,ﬁu 2.5 lumsau (PM,;) a1

a1 amgluthesauszamuuulausvenna

ALADa (HQ)

\oy el A3TUAURE VaVet]

e, 06.00 1. 0.00081 0.16 mg/ke-day
08.00 . 0.00045 0.09 mg/kg-day
10.00 u. 0.00028 0.06 me/kg-day
12.00 w. 0.00023 0.05 mg/kg-day
14.00 u. 0.00019 0.04 mg/kg-day
16.00 u. 0.00019 0.04 me/kg-day
18.00 w. 0.00029 0.06 me/kg-day

f.A. 06.00 . 0.00130 0.26 me/kg-day
08.00 . 0.00051 0.10 mg/kg-day
10.00 u. 0.00057 0.11 me/kg-day
12.00 u. 0.00033 0.07 me/kg-day
14.00 U, 0.00027 0.05 mg/ke-day
16.00 1. 0.00021 0.04 mg/ke-day
18.00 u. 0.00035 0.07 mg/kg-day

an. 06.00 v. 0.00004 0.01 mg/ke-day
08.00 . 0.00002 0.00 mg/ke-day
10.00 w. 0.00001 0.00 mg/ke-day
12.00 . 0.00000 0.00 mg/kg-day
14.00 u. 0.00002 0.00 mg/kg-day
16.00 1. 0.00000 0.00 mg/kg-day
18.00 U, 0.00000 0.00 mg/kg-day
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MAKUIN A.-8 Nan1sUsEiuNsSudNdawasAIAMERRINHY PM,, neludesadsedn

MauuTUaUSUaIN A

wamiﬂisLﬁums%’ué’uﬁaLLazﬂ'”lmwLﬁuadamiﬁ’uﬁav’!uazaawmm'lzjLﬁu 10 lunsau (PM,o) a1y

Fraa1 mMeusnthesalszdmanuuladsveinia

ALADa (HQ)

\oy el AU VaVet]

.. 06.00 w. 0.00084 0.08 mg/kg-day
08.00 v. 0.00047 0.04 mg/kg-day
10.00 u. 0.00031 0.03 me/kg-day
12.00 . 0.00024 0.02 me/kg-day
14.00 u. 0.00019 0.02 mg/kg-day
16.00 u. 0.00022 0.02 me/kg-day
18.00 . 0.00035 0.03 me/kg-day

f.A. 06.00 . 0.00180 0.16 me/kg-day
08.00 u. 0.00075 0.07 mg/kg-day
10.00 wu. 0.00076 0.07 me/kg-day
12.00 u. 0.00043 0.04 mg/kg-day
14.00 u. 0.00036 0.03 mg/ke-day
16.00 . 0.00037 0.03 mg/kg-day
18.00 u. 0.00053 0.05 mg/ke-day

a.n. 06.00 . 0.00035 0.03 me/ke-day
08.00 wu. 0.00012 0.01 mg/kg-day
10.00 u. 0.00011 0.01 mg/kg-day
12.00 . 0.00017 0.02 mg/kg-day
14.00 u. 0.00012 0.01 mg/kg-day
16.00 . 0.00003 0.00 me/ke-day
18.00 w. 0.00003 0.00 mg/kg-day




AMANUIN 9.-1 1BNENSUTENAUNTSANUNNAIIUIRY 1

Innovative Design of Air-Conditioned Bus Stops Model to
Reduce Dust from Traffic, Uthai tani city, Thailand

Opas Pukklin *, Pajaree Thongsanit

Abstract— This research aims to study the innovation of a
prototype air-conditioned bus waiting stop designed to reduce
dust from traffic in the area of the city. Uthai tani Province,

chemical reaction and form ozone under the right conditions
(high exposure to sunlight). Other gases and chemical
compounds also add to the formation of ozone. Other

Thailand. Objectives are to design a closed air-conditioned bus
stop and install a dust filter device and test the effectiveness of
reducing the amount of dust generated by traffic in the bus stop
area. Data on PM:s (Particulate Matter of size less than 2.5
micron) and PMio (Particulate Matter of size less than 10
micron) was collected with the air quality sensor model number
PMS7003. The study found that the designed air-conditioned
bus stop prototype can reduce the amount of particulate matter
caused by traffic from the application of engineering knowledge
in its design, installation, inspection, and can control dust levels
with air pressure systems and air purification systems. It was
found that the amount of PM:s and PMio inside the
air-conditioned bus prototype and outside are different. From
collecting data on PM:sand PMio concentrations, it was found
that the concentrations outside the air-conditioned bus stops
were always higher than inside the prototype air-conditioned
bus stops. The innovative design of the prototype
air-conditioned bus stop can reduce PM:s particulate matter of
91.95 to 99.49% and PMio of 89.09 to 96.88%.

Index Terms— innovation design, bus stop, PM:.s and PMio,
vehicle emission

I. INTRODUCTION

The PM>s samples for 2020 were collected at reference
points in Uthai tani. The dust data was sampled randomly by
the Pollution Control Department (PCD) of Thailand. The
dust level was highest at the start of the year, January 2020.
In March 2020, the PM> s concentration was of 37.7 pg/m®.
The standard level of PM: 5 in the air of Thailand according to
PCD is 50 pg/m®. Dust levels higher than the national
standard adversely affects people with weaker immune
systems [1].

The Uthai tani Province bus interchange has many
commuters and passengers, with many minibuses and
motorcycles for hire around the vicinity. The number of
people using public transportation has increased because it
has become an increasingly common mode of transport as
compared to private vehicles.

The main air pollutants in Uthai tani would be the chemical
compounds nitrogen dioxide, sulfur dioxide, ozone and
smog. With reference to the United States if America of Air
Quality Index (US AQI) reading, it is found that the air
pollution originates from industrial activity, combustion
sources and vehicle exhaust.

The various oxides of nitrogen (NOy) that are also
released by cars and combustion sources can undergo a
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poll include black carbon, which is the main
component in soot, and a potent carcinogen when inhaled,
making it a very dangerous form of PM»s that also has
climate-changing properties.

Along with black carbon, Volatile Organic Compounds
(VOCs) are also formed from the incomplete combustion of
both fossil fuels and organic matter. Some examples of VOCs
are chemicals such as benzene, formaldehyde, styrene, and
toluene, all of which are extremely harmful to one’s health.

Air pollution affects the health of people their respiratory
systems. Roadside areas are exposed to the highest levels of
fine dust. The main objectives of this research are to design a
closed air-conditioned bus stop with the installation of a
PM: 5 dust filter device, along with testing the effectiveness
of the air-conditioned bus stop’s dust reduction and filtering
of PM s for commuters waiting for buses.

II. METHODS

A. Research Method

1. Study and gather information on engineering,
technology and design a bus stop in a translucent enclosed
building with dimensions of 1.5 m X 6 m x 3 m show as
figure 1, made of steel structure, flooring, ceiling, wall
paneling, locked glass and sliding glass doors, allowing
commuters to see the buses they are waiting for and board
them. The air-conditioned system will have air filtering and
purifying properties.

2. Minimize external polluted air from entering the
building with an air filtration system of PM>s dust inside
incorporated into the establishment.

3. Prevent dust generation inside the bus stop by
forbidding activities that generate dust, such as smoking,
tracking dust from shoes, etc.

4. Use materials and equipment inside the bus stop that
prevent dust accumulation and ensuring the surface of the
materials can be easily cleaned.

5. Eliminate dust particles inside bus stops by using an air
purifier that can filter dust by filtering with a High Efficiency
Particulate Air Filter (HEPA) and Electrostatic precipitators
are devices that precipitate particles in a gas stream by
inducing an electrostatic charge. Particle’s precipitate and
then are filtered so that only the desired gas remains. The
basic design of an electrostatic precipitator is a row of
vertical wires followed by a stack of plates oriented
vertically, with a usual separation of 1 to 18 cm. The gas
stream flows perpendicular to the wires and then passes
through the stack of plates, where a negative voltage of
several thousand volts is applied between the wire and the
plate. If this voltage is high enough, an electric discharge



ionizes the gas around the electrodes. The negatively charged
ions then flow to the plates and charge the particles in the gas.
Tonized particles follow the electric field created by the
power supply and move to the grounded plates [2].
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Fig. 1 The bus stop model design.

B. Research Samplings

The dust sampling is based on the buses running from
6:00 a.m. to 6:00 p.m., with sampling every 2 hours apart
for 7 times, namely 6:00 a.m., 8:00 a.m., 10:00 a.m., 12:00
a.m., 2:00 p.m., 4:00 p.m., 6:00 p.m. Sampling was done for
average 30 days, for 3 consecutive months of June, July and
August 2022. The sampling compares the dust levels inside
and outside the air-conditioned bus stops.

The sampling system contains an air conditioning
ventilator and air filter with first sampling at 6:00 a.m. The
system ran at 2hour intervals. Indoor and outdoor
measurements were taken simultaneously until 6:00 p.m.,
after which the said electrical appliances were switched off.
The last round of data of the day is then collected and
compiled. This process is repeated daily.

III. RESULTS

A. Principles and pattern design of bus stop

The bus stop is designed to be a room that reduces
exposure to fine dust show as figure 2. This includes PMa s
and dust smaller PMjo to reduce the impact on health for
people at risk in risky areas. These are areas which must have
the average 24-hour particulate matter in the atmosphere not
exceeding the standard the amount of PM, 5 with more than
50 micrograms per cubic meter (ug./m’) or the amount PMjo
not more than 120 mg/m’.

There are 4 principles to make the room dust free

1. Prevent dust from the outside from entering the room by
closing gaps or leaks of the building in various places where
dust can enter [3].

2. Prevent the formation of dust in the room by not doing
any activities that generate dust [4].

3. Prevent the accumulation of dust on the walls and
equipment in the room and the material of the surfaces of the
room [5].

4. Remove dust particles from the room by choosing
equipment that can reduce the amount of dust and purify the
air inside. For example, using an air purifier that can filter
dust by filtering with materials such as High Efficiency
Particulate air filters, Air Filter (HEPA) or air purifiers and
dust collection systems.

Based on the mentioned 4 principles, 3 design styles of the
dust-free room models can be proposed

Style 1: Protection against external dust

It is an application of the principle of preventing dust from
outside entering the room as a method that is easy to do and
has the least cost. This is a way to control the amount of fine
dust in the room by closing the doors and windows
completely, minimizing the gaps. Performance Dust
reduction depends on the airtightness of the room to reduce
the permeability of outside air and prevent a high amount of
dust from entering the room [6]. The level of dust inside the
room must be maintained to not increase as much as possible.
This is to reduce the chances of dust levels from outside the
room affecting the levels inside the room. If the dust levels
outside are not high, and there are no ventilation or dust
removal systems inside the room, the levels of dust internally
might exceed the levels of dust externally. Therefore,
ventilation should be performed from time to time show as
figure 3.

Style 2: Air purification system

It is an application of the principle of removing dust
particles inside the bus stop with an air purifier in conjunction
with preventing dust from outside entering the bus stop. The
efficiency of reducing dust inside the bus stop depends on the
efficiency such air purifiers, so the air purifier used should be
of a suitable size for the room [7].

Style 3: Air pressure system with air purification system

It is a highly efficient method. Same to the air purification
system in model 2, this is the application of the principle of
preventing dust from outside into the room and removing
particles that are inside the room as well, but with this design,
the fan sucks in air. But with this system, the fan will suck in
air from the outside (Intake Fan) that has already been
reduced by various methods, such as filtering dust using a
filter at MERV 11 (Minimum Efficiency Reporting Value
level of 11) higher, supplying it to the bus stop [8].

The inside of the bus stop to have a higher air pressure
than the atmosphere outside (Positive Pressure), the air
supplied will continuously push the dust out of the room until
the dust in the room is lower than the standard. There will be
some exhaust fans to direct the air flow inside the bus stop.
The suction rate should be less than the air intake rate. This
can reduce dust in the room and improve ventilation.
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Fig. 2 The bus stop model (No dust bus stop)
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Fig. 3 The ventilation in the bus stop room
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B. Dust Concentrations

Figure 4 show the results of the research on PM»s and
PM)p dust collection in June 2022.

PM: s concentration outside the bus stop ranged from 1-45
ug/m’®, with the highest level being at 8:00 a.m. on June 16.
Concentrations inside bus stops ranged from 0-9 pg/m?,
with the highest level being at 6:00 a.m. on June 9. From the
data, it was found that No Dust Bus Stop is effective in
reducing dust. When comparing the dust outside the bus
stop and inside the bus stop, it was found that the dust can
be reduced by an average of 92.66%.

PMo found that concentrations outside bus stops ranged
from 1-57 pg/m?, with the highest level at 8:00 a.m. on June
16. Concentrations inside bus stops were also found to range
from 0-9 ug/m?, with the highest level being at 6:00 a.m. on
June 9. It was found that an average dust reduction of 92.66%
was achieved.
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Fig. 4PM:5(A) and PMjq (B) concentration in outdoor and indoor of
the cabinet in June

In figure 5, the results of the study of PM»sand PMjp dust
collection in July 2022.

PM> 5 concentration outdoors ranged from 1-55 pg/m?,
with the highest level being at 6:00 p.m. on July Ist. The
concentration indoors ranged from 0-19 pg/m’, with the
highest level being at 6:00 a.m. on July 3rd. From the above
data, we can conclude that the dust reduction efficiency of
this bus stop model can reduce dust. Upon comparing the
dust outdoor and indoor the cabinet, results show that the
dust can be reduced by an average of 91.95%.

PMjo concentration outdoors ranged from 1-69 pg/m?,
with the highest level being at 6:00 p.m. on July Ist. The
concentration indoor the cabinet ranged from 0-20 pg/m’,
with the highest level being at 6:00 a.m. on July 3rd. Results
conclude that the dust can be reduced to an average of
89.09%.

B
Fig. 5 PMss(A) and PMo (B) concentration in outdoor and indoor of
the cabinet in July

The result of the study of PM> s and PMo dust collection in
August 2022 show as figure 6. PM 5 concentration outdoors
ranged from 1-33 pg/m’, with the highest level being at 10:00
a.m. on the August 16. The concentration indoors the cabinet
ranged from 0-3 pg/m?, with the highest level being at 6:00
a.m. on August 9. Results show that the dust reduction
efficiency of this bus stop model can reduce dust as when
comparing the dust outdoors and indoors, the dust can be
reduced was an average of 99.49%.

PMjo concentration outdoors ranged from 1-55 pg/m?
with the highest level being at 10:00 a.m. on August 16. The
concentration indoors ranged from 0-8 pg/m’, with the
highest level being at 6:00 a.m. on August 9. Results show
that the dust can be reduced an average of 96.88%.
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Fig. 6 PMy5(A) and PMo (B) concentration in outdoor and indoor of
the cabinet in August
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C. Traffic Data

There are two methods of surveying traffic volume that are
commonly used today: Automatic Counters and Manual
Counters. There are 2 types of counters in general, namely
contact type vehicles (Contact Type) such as Signal detectors
and non-contact vehicles (Non-Contact Type) such as video
cameras, cameras. This method is expensive and suitable for
long and detailed data collection. Storage can be transmitted
from the installation in the field via the telephone network to
the office [10].

As for the use of the enumerator, it is the easiest way.
There is not much cost and information collected is the most
accurate and detailed. However, there is a room for error due
to boredom and neglect of the counter. The amount of time it
takes to count a car depends on your budget and purpose. Use
of the information obtained for normal traffic car counting
may be studied in many ways, for example: Counting 24
hours, which is the amount of traffic in a day, by doing it on
certain days of the week from midnight to midnight of the
next day. However, to ascertain the traffic characteristics of
business days, data can be selected from noon on Monday to
noon on Friday [11].

It is the most ideal to track the traffic for 24 hours a day
because during Monday morning and Friday evening, traffic
is typically abnormal. During the holidays, tracking will be
over a span of 16 hours instead starting from 06:00-22:00.
Most of the traffic flows of each day falls between this and
the 12-hour count, typically between 7:00 a.m. and 7:00 p.m.
This method will cover all traffic during working hours,
suitable for roads in community and commercial areas [12].
The traffic survey method in this study was determined with
reference to the academic principle. It is a method that is
recommended in the academic paper on the traffic volume
survey of Department of Rural Roads, namely “How to use
enumerators”.

TABLE 1: CLASSIFICATION OF VEHICLES
Vehicle type vehicle type
Motoreycle (MC) - motoreycle
- motor tricycle
Gasolme vehicles (PC) - 4-wheel passenger cars
- car hire (taxi)
Small diesel velucles (LDT) - 4-wheel truck
- mmibus 4 wheels
- van
Large diesel vehicles (HDT) - mmibus 6 wheels
- medium and large buses
- 10 wheels truck
- trailers and trailers

The researcher of the traffic volume survey chose to use
the method of counting cars in both directions at designated
checkpoints within the study area by counting different types
of cars cording to the classification of the Pollution Control
Department. The method counts the traffic volume for 7 days,
Monday to Sunday, for 12 hours a day (6:00 a.m.-6:00 p.m.).
The number of different types of cars that can be counted
show as figure 7. This data is used to calculate the ADT.

324
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Fig. 7 Pile chart of the vehicle volume at bus stop area

D. Estimation of air pollution emissions

The estimation of air pollution emissions from vehicles in
this study is possible. An equation referenced from the
Pollution Control Department (2008) was selected based on
traffic volume data and the distance traveled by the car in the
study area (road length) [13].

Eij=NjxEFijxD (1)

where Eij is the discharge rate of pollutant i from category
j vehicles (g/day)
Nj is the traffic volume of category j vehicles
(cars/day)
EFij is the emission factor i from category j
vehicles (g/km/vehicle)
D is the distance traveled by the car (km)

TABLE 2: AIR EMISSION FACTOR VALUES FOR THE VEHICLES

Vehicle type PM (Particulate Matter)
Motoreycle 0.086 [14]
Gasoline vehicles 0.101 [14]
Small diesel vehicles 0.042[15]

Large diesel vehicles 1.15[14]

Note: The emission factor values for vehicles are based on the Pollution
Control Department. to use in the calculation for mobile origin shown i the
table 2. Substitute the coefficients in the calculations according to the
equation above.

TABLE 3: PARTICLE EMISSION CONCENTRATION

Source: The Office of Transport and Traffic Policy and Planmng (2003) [9]

The type of vehicles for several consecutive days and as
many hours a day as possible must be counted separately to
be used to find the average daily traffic volume (Average
Daily Traffic: ADT) show as table 1. Regarding the counting
of the vehicles separately for each project, the counting
should occur for at least 3 days, 8-12 hours per day (7 a.m. to
7 p.m.) and must be 1 weekend (Saturday or Sunday). The
area where vehicles pass the most should be selected as the
counting and tracking points. The area where the checkpoint
is located must consider the width of the road to be the
maximum distance that a driver can safely see and be enough
to alert the driver of the vehicle that there is a survey point
ahead.

Pollutants Emission concentration (g/da:
MC PC LDT HDT Sum
PM 626274 497586 364780 668482 21,57122

For table 3, calculation of emissions from vehicles the area
in front of the bus stop reduces dust and calculated as a
percentage as shown in figure 8.

<

aMC =PC = DT =HOT

Fig. 8 Proportion of air pollutant

from vehicles (%)
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IV. CoNcLUsION

This study follows an innovative air-conditioned
enclosed bus stop developed to reduce exposure to air
pollution in people's daily lives such as while waiting for
buses. While standing on the side of a road, the level of
particulate matter in the atmosphere is at a level that is
detrimental to health. This is the issue that this innovation of
enclosed air-conditioned bus stops equipped with a dust filter
aims to solve. This innovation reduces the amount of dust and
the exposure to dust to a level that is safe for health by using
an air purifier that can filter dust.

The usage of High Efficiency Particulate Air Filter
(HEPA) air filter can reduce the amount of dust and keep the
air inside the bus stop clean. The study found that during
June-August, the PM, s particulate matter was highest outside
the bus stop between 33-55 pg/m®, while inside the bus
station the highest was between 3-19 pg/m®. The amount of
particulate matter PMo during June - August outside the bus
stop had a maximum value in the range of 55-69 pg/m®. On
the contrary, inside the bus stop, a maximum value of 8-20
pg/m? was found.

Upon collecting the concentrations of both outdoor and
indoor PM> s and PM)p simultaneously, the value outside the
bus stop is higher than inside the bus stop at all intervals. It
can be concluded that this prototype can reduce the amount of
PM: s particulate matter by 91.95%, 92.66% and 99.49% in
July, June and August respectively and can reduce the
amount of PMjo. got 89.09 percent, 92.66 and 96.88 in July,
June and August respectively.
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The Inhalation Exposure of PMa.s and PMjo from Traffic
Exhaust at the Uthai tani Bus Terminal and Two Roadside
Areas in City of Uthai tani, Thailand

Opas Pukklin, Pajaree Thongsanit"

Abstract— This study aimed to determine the concentration
of PMzs (Particulate Matter of size less than 2.5 micron) and
PMio (Particulate Matter of size less than 10 micron) exhaust
from traffic around bus station and roadsides, and to assess the
exposure of PMzsand PMio of people around bus stations and
roadsides in Uthai tani province, Thailand. The concentrations
of PMzs and PMyo in three stations in the city of Uthai tani were
investigated using PMzs and PMyo air quality detectors with
dust detector model number of PMS5003 sensor meter in
January 2022 to May 2022. The PMz.sand PMio exposure of the
people near those stations was evaluated and the health risk was
calculated using Hazard Quotient (HQ). The results indicated
that the highest concentrations of PMz2s and PMio were detected
at the station on the roadside in front of the Central Stadium of
Uthai tani Province with the PM2xsand PMjo concentrations of
58.40 pg/m® and 64.13 pg/m’, respectively. Whereas the lowest
concentrations of PMzsand PMjo were found at the main bus
station of Uthai tani Province with the PM:s and PMio
concentrations of 51.41 pg/m? and 58.01 pg/m’, respectively. In
addition, the results also showed that, in the rush hours (7:00
a.m. to 8:00 a.m..), the PMzsand PMio concentrations reached
the peak of 75.26 pg/m® and 81.08 pg/m?, respectively. From
exposure assessment, the average daily intake of PMxs and
PMio of people were in the range of 15.39x10 to 29.32x10-*
mg/kg-day and 17.85 x10° to 30.96x10° mg/kg-day,
respectively. The HQ values from both PM:s and PMio
exposure were greater than 1.

Index Terms— PMz.s, PMo, inhal
hazard quotient

exposure

I. INTRODUCTION

Uthai tani Province, Thailand, is facing the issue of air
pollution. The levels of air pollution in the inner-city of Uthai
tani is higher than Thailand's National Ambient Air Quality
Standards (TNAAQS) [1]. Dust particles are the main
pollutant. Dust particles from various sources are different in
sizes. More than 90 percent of dust from roads and blowing
soil, including dust from construction, is larger than 2.5
microns in size. Less than 10 percent of the dust has PM. 5.
Incomplete combustion of agricultural waste releases PMa s
approximately at 80 percent, while buming fuel in vehicles
and burning wood in household furnaces generates more than
90 percent of PM> 5. Dust control on the road or in the air
using water spraying may effectively reduce the large
particles, but this method is ineffective in PM> s reduction in
air [2].
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In Thailand, the particulate pollution significantly leads to
and aggravates many health problems. The main sources of
the particles are construction sites, road repairs, and even
demolition sites, including open burning of solid waste.
Although, the particle concentration from these sources
continuously declines in the main cities, this issue becomes
prevalent in the areas far away from the major cities. Uthai
tani is one of those areas [3]. Particulate matter can cause
respiratory diseases. Exposure to high levels of air pollution
can bring about several serious health conditions, hailing
both short-term and long-term effects. The short-term ones
are dry throat and coughs, as well as chest pains and mild
infections of the respiratory tract, while the long-term ones
may be continuous chest infections and coughing leading to
the scarring of lung tissue, which often results in permanently
decreased lung capacity. In year 2022, Uthai tani Provincial
Health Office reported that acute upper respiratory tract
infections have the highest prevalence rate of 279 per
100,000 population [4]. For dust pollution, the sensitive
groups or risk groups are not only the older adults, children,
and people with heart and lung diseases [5], but even healthy
adults who have lived near highly polluted areas like
industrial areas, or near busy roads, or in the areas of traffic
congestion for a long period of time.

PMyo is particulate matter 10 micrometers or less in
diameter, PM, sis particulate matter 2.5 micrometers or less
in diameter. PM>s is generally described as fine particles.
By way of comparison, a human hair is about 100
micrometers, so roughly 40 fine particles could be placed on
its width. Substance name: Particulate matter (less than
10 micrometers in diameter or less than 2.5 micrometers in
diameter) Particles of any substances that are less than 10 or
2.5 micrometers diameter [6]. Particles in this size range
make up a large proportion of dust that can be drawn deep
into the lungs. Larger particles tend to be trapped in the nose,
mouth, or throat. The chemical properties vary depending on
sources of particles. It is important to note that particulates
are not one particular chemical substance but a classification
of particles by size rather than chemical properties [7]. PMa s
and PMo are inhalable particulate matter. These particulate
matters are released from various emission sources. PM»s is
generally emitted from the combustion of fuels; gasoline, oil,
diesel fuel or wood, while PMjo occurs from different
activities that generate dust such as construction, landfills,
agriculture, wildfires and waste burning including
wind-blown dust from a road [8],[9]. The main sources of
particulate pollution in the city of Uthai tani are the main bus
station of the city and the two main roads (road number 333
and number 3220) of the city. These areas are densely
populated areas; especially surrounding the bus station.
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The people who have resided in the areas are at a serious
health risk caused by exposure to the particles released from
these sources. Therefore, in this study, the research paper is
aimed to study the concentration of PM> 5 and PM;o exhaust
from traffic around bus station and roadsides and to assess the
exposure of PM» s and PM of people around bus stations and
roadsides in Uthai tani Province. The PM»s and PMjo
exposure of the people near those stations was evaluated and
the health risk was calculated using Hazard Quotient (HQ).

II. RESEARCH METHOD

A. Sampling sites

This study was conducted in the urban area of Uthai tani
Province. Three locations were selected as the sampling
stations to measure the concentration of PM>s and PMo.
The first station (SA01) was the main bus station of Uthai
tani Province. The second station (SA02) was at the roadside
in front of the Central Stadium of Uthai tani Province. The
last station (SA03) was at the roadside in front of
Ramkhamhaeng University, Academic Service Branch Uthai
tani Province. Figure 1 shows the locations of the
measurement station.

TN SRR X
Fig. 1 Three dust sampling sites at Uthai tani Province

B. Sampling Instrument and Sampling Period

One hundred and eighty samples of PM> s and of PMjo was
measured in each sampling site using a dust detector model
PMS5003 with the total of 1,080 samples.

The sample collection was divided into 9 periods with
intervals of 2 hours (apart from 6:00 a.m., 8:00 a.m., 10:00
am., 12:00 p.m., 2:00 p.m., 4:00 p.m. 6:00 p.m. 8:00 p.m.
and 11:00 p.m.) (Monday to Sunday) during January year
2022 to May year 2022.

C. Assessment the exposure of PM> s and PMo
The population was people who lived surrounding the bus
station, along the roadside in front of the Central Stadium and
Ramkhamhaeng University, Academic Service Branch Uthai
tani Province. About 20% of the total population was
randomly sampling. 180 questionnaires were collected to
assess the exposure with each location of 60 questionnaires.
The data of the samples such as time of exposure (ET),
the frequency of exposure (EF), duration of exposure (ED)
and body weight (BW) was collected and analyzed with
descriptive statistics (mean and maximum) [10], [11], [12].

D. Exposure assessment of PM> s and PM o
An exposure assessment is a method for estimating or
quantifying the concentration of a substance. It consists of the
steps as follows:
Step 1 gathering the data of the concentration of PM» s
and PMj of each location and the data from the questionnaire
as explained in Study Population [13].

Step 2 assessing the exposure to PM s and PMjo through
inhalation using the quantity of Average Daily Intake (ADI)
as the equation below [14].

ADI = CAxIRx ETx EF x ED (1)
BWxAT

Where ADI is the average daily exposure.
(mg/kg-body weight/day)
C4 is the concentration of substances in the air
(mg/m?)
IR is the breathing rate (m*hr.)
ETis time of exposure (hrs./day)
EF is the frequency of exposure (day/year)
ED is the duration of exposure (years)
(Average life expectancy of the population —
age of passengers)
BW is body weight (kg)
AT is the exposure time period (days)
(EDX365 days/year), which was constant
for the parameters

E. Risk assessment of PM> s and PMp

Risk level was calculated to explain the health effects
from PM>s and PMjo exposure in term of Hazard Quotient
(HQ) according to the equation below [14].
expressed as:

Ha:zard Quotient (HQ) = Exposure (mg/kg/day)  (2)
RfC (mg/kg/day)

Where HO is risk ratio

Exposure is daily exposure value (mg/kg/day)

RfC (Reference Concentration) is the reference
concentration of the pollutant or the amount
that enters the body through inhalation without
causing Health Hazard (mg/kg/day)

III. RESULTS

A. Determination of the concentration of PM> s and PMjo

The concentrations of PM>sand PMjo from three stations
were collected from January year 2022 to May year 2022
using PM» s and PM air quality detectors with PMS5003
sensor meter. The concentrations were showed in time
periods of day, days, months, and station as illustrated in
Figure 2, 3, 4 and 5, respectively.
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Fig. 2 PM; sand PMo dust level in each period of day
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In Figure 2, it was found that the lowest concentration of
PM> s was 42.45 pg/m? at 4:00 p.m., while the highest level
was 75.26 pg/m’ in the pre-working period at 8:00 a.m. This
is in line with the study of Pakorn Pimsanch [15] indicated
that the most people use a career path when using the road
rush hour (7:00 am.—8:00 am. and 3:00 p.m.—4:00 p.m.).
This causes the traffic congestion and might release
additional dust from the fuel combustion of cars.

The lowest level of PMjo was 48.90 ug/m® at 4:00 p.m.
And the highest level was 81.08 pg/m’® in the pre-working
period at 8:00 a.m.
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Fig. 3 PMssand PMj dust concentration each day

In Figure 3, the daily PM s concentration was the lowest at
48.49 pg/m’ on Saturday and it peaked at 57.69 pg/m’ on
Sunday. The PM> swas 51.44to 57.33 pg/m’ on weekdays.

PMyo concentration, there was the same trend as PMas
concentration. the lowest value was 55.25 pg/m? on Saturday
and the highest was 64 pg/m’on Sunday. On weekdays, the
concentrations were between 57.08 to 63.33 pg/m’
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Fig. 4 PM; sand PM)o dust concentration each month

In Figure 4, result was that monthly concentration of PM> 5
was the lowest at 20.22 pg/m? in May 2022, while the highest
was at 64.72 pg/m’ in April. In January year 2022, February,
year 2022 and March year 2022, the concentrations were
63.94, 6191, and 59.10 pg/m’, respectively. The
concentration level varies according to the season in the
summer, the concentration is higher than the rainy season.

For the monthly concentration of PMjo, it was a minimum
of 21.68 pg/m® in May 2022, while a maximum was 72.51
pg/m’ in April year 2022. In January year 2022, February
year 2022, and March year 2022, the concentrations were
71.05, 69.64, and 66.25 pg/m’, respectively. It can be seen
that the concentration level varies during the season,
corresponding to PM2.5 level.
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Fig. 5 PMs sand PM dust level at each sampling stations

In Figure 5, it was found that the lowest concentration of
PM>swas 51.41 pg/m® at the Uthai tani bus station, while the
highest level was 58.40 pug/m’ at the main roadside in front of
the Central Stadium of Uthai tani Province. In the area of
Ramkhamhaeng University, Academic Service Branch in
Uthai tani Province, the concentration of PMs was 52.12
pg/m?. It should be noted that these concentrations exceeded
the standard level of PM»s of Thailand's National Ambient
Air Quality Standards with not exceed 50 micrograms per
cubic meter in 24 hours.

The concentration of PMjo at each sampling location, the
lowest level was 58.01 pg/m® at the Uthai tani bus station,
whereas the highest level was 64.134 pg/m® at the main
roadside in front of the Central Stadium of Uthai tani
Province. As for the area of Ramkhamhaeng University,
Academic Service Branch in Uthai tani Province had a
PMolevel of 58.53 pg/m®. The results also showed that the
Uthai tani Bus Station area and Ramkhamhaeng University,
Academic Service Branch Uthai tani Province were similar in
the PMjo level.

From the results, it was found that because the area along
the main road in front of the Central Stadium of Uthai tani
Province is an important road that people use to travel, which
connects the city with other districts and Nakhon Sawan
Province, which will have heavy traffic every day. In the area
of Ramkhamhaeng University, Chaloem Phrakiat Academic
Service Branch. Uthai tani Province It is during the teaching
and learning in online method. which has a policy to monitor
the spread of the corona virus infection 2019. There is light

traffic around the Uthai tani bus station, with few public
transportations being used. Because there is a small
population and most of them are engaged in agriculture,
farming, and gardening. The open burning of agricultural
waste has seen every day and it is the main source of this
sampling site.

B. Inhalation exposure of PM> s and PM o

Inhalation exposure of PM; s of people in the Uthai tani
area is shown in Table 1. It was found that the exposure of
PM>;s in each measurement point was in the range
15.39x103-29.32x10° mg/kg-day during the pre-workout
period (08:00 a.m.) had the highest level of PMys dust
exposure 29.32x10"* mg/kg-day and the lowest level during
Afternoon (4:00 pm.)is 15.39x10" mg/kg-day during April
year 2022. The highest exposure to PM,s dust was 24.60
x10°mg/kg-day and the lowest level during May was
7.32x10° mg/kg-day on Monday. The highest exposure to
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PM>s dust was 22.23x10”° mg/kg-day and the lowest on
Saturday was 17.72x10~ mg/kg-day.
Table 1: PMy s INHALATION EXPOSURE LEVEL

Note: exposure level unit ((mg/kg/day) x10°%)
C. Risk assessment of PM> s and PM 1o
Risk Assessment of PM: s of people in the Uthai tani area

600 am pout zs ;‘;)01 ::?i g:g? is shown in table 3. It is found that the Hazard Quotient (HQ)

800 am 2800 2932 2657 values at the measurement points were in the range of 1.46 to

1000am. 2143 2243 2120 5.86, which was greater than 1, it referred to those who use

1200am 18.10 1941 1727 the service at each measurement point or live nearby have

2:00 pm. 1734 17.01 16.85 possibly adverse health effects from PM> s exposure. Risk

400 pm. 1615 1585 15.39 Characterization Considered from the risk ratio (HQ)

600 pm. 1608 1642 15.80 referring to past studies [16] divided into 4 levels as follows

8:00 pm. 2104 18.00 18.73 HQ < 0.1 means no danger

11:00 p.m. 2038 18.79 19.66 0.1 > HQ < 1.0 means low level of danger.

Monday 2223 20.85 21.00 1.1 > HQ < 10 means moderate hazard.

Tuesday 19.50 19.30 18.63 HQ > 10 means there is a high level of danger.

Wednesday 2114 2117 20.00

Thursday 2087 7052 35 - ‘r:able_ 3: RISK Assziihl/mm m\gocz)r PMss -

leasurement w

Erdey 1967 2050 1540 600am 514 503 154

Saturday 1825 17.72 18.20 800am 560 586 331

Sunday 2162 21.60 21.18 10:00 am. 429 149 424

January 2456 2321 2368 12:00 am. 362 388 345

February 2360 2370 21.77 2:00p.m. 347 340 337

March 2189 2245 2157 ‘;fggpﬁ- ;2 ;;; ;-‘1’2

April 2436 2450 825 s-oo:m, 321 3.60 375

May 9 s 132 11:00 pm. 408 376 393
Note: exposure level unit (mg/kg/day) x10°) Monday 245 217 220

Inhalation exposure of PMjo of people in the Uthai tani :‘v’: ::—ay! i;’ ;:g: i])g
area is shown in Table 2. it is found that the dust exposure Thursday 17 118 385
level of PMjo at each measurement point were in the range Friday 393 4.06 3.68
17.85x10°-30.96x10" mg/kg-day during the pre-workout Saturday 3.65 3.54 3.64
period (08.00 a.m.) had the highest PMjo exposure, which Sunday 4.32 432 424
was 30.96x10° mg/kg-day and the lowest was in the ;’mw 491 1 474

. . . ‘ebruary 4.72 474 435

afternoon (4 p.m.) is 17.85x10* mg/kg-day during April. The March 238 249 231
highest exposure to PMjo was 27.93x10* mg/kg-day and the April 487 492 465
lowest during May was 7.35x10° mg/kg-day on Monday. May 159 147 146

The highest exposure to PMjo was 24.63x10” mg/kg-day and
the lowest on Saturday was 19.93x107 mg/kg-day.

Table 2: PM;o INHALATION EXPOSURE LEVEL

Risk Assessment of PMjp of people in the Uthai tani area is
shown in table 4. It was found that the HQ evaluation results
at each measurement point were in range of 0.67 to 2.81. The

Measurement point SAOL SA02 SA03 HQ is greater than 1. it meant that those who use the service
6:00 am. 2818 26.89 26.33 at each measurement point or live nearby have possibly
8:00 am. 3062 30.96 28.87 adverse health effects from PM;o exposure.
10:00a.m. 2
e 2373 artls B Table 4: RISK ASSESSMENT LEVEL OF PMio
= 2085 ste i Measurement point SAO1 SA02 SA03

2:00 pm. 2021 1927 19.48 600 am. 256 244 240
4:00 pm. 1876 18.01 17.85 8:00 am. 278 281 262
6:00 pm 18.69 18.66 18.20 10:00 am. 2.16 221 2.15

z 1200 am 189 195 181
8:00 pm.

1 2366 2003 20.% 200 pm. 184 175 177
11:00 pian: 2319 20.62 22.05 300 pm. 171 164 162
Monday 2463 2.75 23.24 600 pm. 1.70 1.70 165
Tuesday 2180 21.14 20.63 8:00 pm. 2.15 182 1.90
Wednesday 2356 2287 2219 11:00 pm. 211 1.87 2.00

Monday 224 207 211

Thursda
y 2361 22.65 21.85 Tuesday 108 192 188
Friday 2266 231 21.13 Wednesd 214 208 202
Saturday 2115 19.93 20.62 Thurs 215 206 197
Sunday 2426 2336 2377 Frday 206 203 192

2

January 2737 25.87 26.14 Sattiday 1'3“ "81 L87
February 2678 26.12 24.86 Swdey 221 212 218
: . January 249 235 238
Mﬂf_ch 2492 24.55 24.50 February 043 237 226
April 2793 26.81 26.26 March 227 223 223
May 8.49 735 7.85 April 2.54 244 2.39

May 0.77 0.67 0.71
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IV. CONCLUSION

The concentration of PM: 5 and PMjo from three sites in
Uthai tani Province, it was found that the some of PM> s
samples were exceeded the Thailand standard at 50 pg/m’.
The reason was the high volume of traffic in the bus
terminal and roadside sampling sites in urban areas. The
university site is set in rural areas where was low traffic
volume and high open burning emission. The PMjo
concentrations of three sites did not exceed the Thailand
standard at 120 pg/m®. The PM s was high but the PMjo was
low. This result shows that the sources of particle in Utai
tani were burning emission. The source of dust was not from
industry or unseal road that is the bigger size of particle.

The exposure level of PMas and PMjo dust had the
highest level in morning time, the air temperature was low
the fine dust stayed in the ground level until after noon the
fine dust flow to upper air level. The assessment of PM> s
and PMjo of HQ in each area found that the HQ level of
each measurement point was in the range of “greater than
17, meaning that those who use the service at each
measurement point suffer adverse health effects. The
symptoms and severity depend on the duration of exposure,
age and individual resistance. The concentration of
pollution, history of lung or heart disease, etc. Symptoms
ranging from mild to severe include burning eyes, red eyes,
watery eyes, dry throat, throat irritation, coughing, tiredness,
tightness in the chest, and trouble breathing.
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