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w1 A obE(eloh APY wARA x=FF Hw 5
#F2Y ool xFASF - AFAZ(hr/day) 6
. FHE obF AT AEE wAWA] R 23 7
=y ool A5 - AF(kg) 7
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u]# 3 ofF(ojoh) A FHE v|AIHA (PM-10) =% €3 24
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N AF A% oFF g A4 B4 2 858 9L

AR =2 FPATF

AARAE 257 A8 9 AYD A 5 D 9] Yo, 4

Fa @ 3ARE GAZAAS WA o}EL BE 24 SelA PR i

quch o ach debd wA% obFel W WA Be wete] Bas)
W, AA% e B wAHA =% FhEiy AZDdz ¥ 5 9o
AE wAEA AFE A ol wgoz HAdel W FE-w3 H7}

A9 Hole g o] &3t AFE AT EAT § St o]
2417 23 AYhF =3 AU s T3] 14 wAd
& " gy} 9}
2 AT = g 3AFE 649 wHE obFE A A¥ew T

t}. u WA= PM-10% PM-2.5% F&3to] =5%% Frtstgdet. w3
3 olF9 F A S stotelr] SJsle] FFY oo xEFAS J=HS F
asksieh. v 33 ofFo] FE FIFe TULE FY, oo, s,
A, o]F F 5% AAEG. el 20139 FHRAFAINY A
£ &3t =X, 9, JuU)H, AsEAAVL, AFEAEE AA .
AR AFH ZFES ALs9on NEAFTANA Y FFS e A
A, 271, 5171, ¥4 EFES F&39d. FHdAE U 2FF] §of
U.S. EPA. oJ¥o] =&A4E I3, T+ nAdz] PM-10 Ho)
HE AR AE47 D S 2w oojZ el Yr|SAARE &3
93, PM-2.5 dlo]JglE= 20179 12€%¢ 20189 4¥27x)9 2= A8E
g8tk +5 2E3NHY E3AFE R E nF3 obFe dE »=

ok ey oA FF FelA 90%°lds Al A
A
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AU LS FHSISL, 19 AR =5%S S5HE, ALTER 4
35k AFALE AR xF VRS A A EHE WA
AAZ7 e &5E vAlHA] PM-103% PM-2.5 =&5%< g
I FYAU A= 4, A, H7], 7] €22 et ofde] el A
= #7, BA, 27, 9 &2 ey, o]FelA = A7), A, H
7] €27 vepitch. Zledviel A= 17k &9 7 Eks ] wiel 7

=g AT § 9tk 2447 F9 5 plAHA] =E5FE E
d%, Ad ARgel FH71, A, FH, 27 £2F e AT
H vARz] PM-108 PM-2.5 =5%2 A8, 94394 A3Ago] oJolH,
FYAY, 7l olF, A9 o= eyt nAHz] =532 A
7V Rade AFE veblich 3AlA 5AI7EE of ofef] u]E o
vl A RA] e EFo E%‘;}xlﬂ 64 el A ojole] mAA] x=FTFo] ¢ w@ir).
A7 A obs s AR 24X xF HHES I =FF
F7HE FAsg. AAFTHE v AER] 2F 7| Es oo} FYA
7t BISRA T AAA LS A ofPoHe A sjojxrt AR A=
A& A F 9rh. AFo] F/MEFE vAHA] eEFo] LI ol
= AFY dFolgtr Bzt FYAUAME £ vAHA] =5 7|9
=7t 1 B ol el FEAY HA{AZA T0% )&= A8t
7] wj&eleta Eomt}. oldolHd = H7e wAER] =F 7]9%7} 7}
4 Eg. ol #HII7L AA s Y A B ZFFE WEoE R
2 243 A A] PM-103 PM-2.59] o8& ARAF F7e] 2
gdon, PM-2.59 dHeolg &7} §¥ZF3517] wiel A i S el
T A7E EA wEbA] 53 AFel= PM-2.5¢0 Wd 71 Az Ak
o] AR ALF A7 Fel i =545 A7 Do
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T
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1. 479 HaA
AHA = 257 A3 AEA AF T G AR ¥ 2 A
o] 9ltb(Dominici et al., 2014; Zhang et al., 2015; Fang et al.,
2016). 53] w7ty der FEFHIL = W3AFEH 6A9 v HE ofF
HAA A7 SR kol A2 279 vAUA] =Tl o] WIEy 1 d®
 AHELS 3AEA AZeld (FHIJIA A, 2009). wepA mHE of
= WA R nAR] kFel Wi Ayt Boshy AAE He| ks vt
3t7] $1 A wlAlEA] Fell digk A[H < Pt FrkE] o] of gt
A= w9 oekgt 29 Z@A el (F.J Kelly, J.C. Fussell et
al., 2012). 994 24 2L v]Eol vt 2 gE v AHA] A EF
< o2, oo w AR = FSAZke] EAEHA eow AP Ht ATt
2135 A7 A9 gl 20129 vle]2dwE HFste HEA o= 29
of AFs= odols dAeE PM-2.59 & #Hrsts FHskgd
(Oliveira et al., 2012). 284 i3 AFoA+= vAHA S FASL 9
T o3 £2 FolA DPMe SAZE &8st vdgt A FES B
71 el g §A BrtE FIRGL £ U g

T3 v AR 3 A7 Frte R A3 I A A Gelx SH=E
AN A9 wAHz FEZFS blge® C-R functions 5332 F%
e AL E, 998, A dF T2 ygll= Aol Yotk (A L
Tetre et al., 2002; Tecer et al., 2008). 1z} AZFEL 3F
90% o]’ Aol AFstr] wfEel A9 wAHz FEFT AL A
¥ GUletede s A7 S =2 54 FdI AEE 244
T AT, AT, F dide] o=7] ool Time-activity

pattern®] ¥ AW =F%S AU 287}t It

ro

r

(o oft

¢}

L ol off

l"

1y



oo wAHR]= o]Ho]e] 2447} Time-activity patterns v O R

Fs Frkske Zeo] v E 4 Ak 7€ ATFAE ALE 2447

A9 vAWz] =% F7HE AAYer (Monn et al., 2001), %7}

A AR zAE A AT FF ZF ol 24 FEE A8 =
< #H71E F£Y3sd(Klepeis et al., 2001). A3 A7 43S 2 &3}
u|F 3t opFo] FE o] &3t AT e i It T dlolElgt FE &F
st AARAFZA L AR FEE A&l AHFHE vAEA] 5T
= AR 5 At

wets] B AT vHE obFs dALE 19 nAHA =53 F
7Vsb7] 93 m|H & o}E¢9 Time-activity pattern, =% A4, 2+ 37+
PM-103 PM-2.59 S 55 &8sl wAdx] =5%S Frtsta, 54
2 A AR 7|2 E A At gk,

A, w33 obF A 14 wARA =5 Ay s 75T

A, vl obF W 14 AR 2E%Fs 5E, ALTEE A2

o},

A, A% ool F2 o)gaE BE P AT wAEA 13

71 xet $A £4E AP



1. 47 W8

B dFelAE 713 27 " A9 wAWz (PM-10, PM-2.5)%
u|F s olFo] FE FFdH= AUl A wAHA] (PM-10)& °o]-§3te] A
U elAdx (PM-2.5)8  FA?. dwe® vHIF} okF oA
Time-activity patternel] w& X373 A7}, o]de] =FASF, wAd
7 FEE Z83lo] 3}F vANA =EFS FUHsA o

l

o | | AL/ OIdEx|

(PM-10 & PM-2.5)

O1% g ol= (H0F + 0f0}) BF 3AM] ~

. 0iFlet o= .
OIFst oks Time-activity pattern 9= HYE NS
sEALZI2 + =
T= i3S olE || AlgSzrd || AuSzE || s e
Ag32 || R s s== ==
ol=|s 0l = -
1£ﬁmﬂﬁ| Ala3ZH O[MIEx| &S o|MHX|
L o 2 =g
rSEF B} LEgF Eo} =8 Hot

0|F %t oIS "ol 1 OMHX] == 7|0i=




2. 37} 94AA

M EA ) AFsts w3ANH 64712 v]HE obgs AAsAd. £ o
J(3A, 4A, 5A1, 64)3F AR (dol, qJohE FE3}Y vAEA] =F 7]
=S H7hskgidh.

3. 371 94 &3

201849 1€ 7]& “dbFol A Fo A7 ARE” e AWt e
A AAEE 9E FA7IFE W AW (PM-10)3 A7FE w]AER]
(PM-2.5) % 2/ E2< AA sl

4. A% A4

2 AFeAs AeAledl AFste wHF ofbgel dF vlAHA xF 7)o
5 HUlstr] §)ste] mAHzx] FX deolg, Time-activity-pattern d]
g, 23715 dlol"E 2839 wAHA & delg = 20159 1€%
B 20169 12€71x] 29 F<¢e AN A=AHA, S Ame 2017
Y 1293 201849 4€971x] A3 AZAE, 201349 thFo| & =4
$9uIA dole], ool et W/ SYAR, FHEAFHY LA (2011)
1 FA 8 AUFIR B P AT’ ARE S, w3
& o9 Time-activity-pattern® 53 ojdo] xZASF AL AT
(FRASHY, 2013), AWV x=SAFA=R@AR, 2016), #3193
ool Ay ¥ WA FREA (I AAT 2, 2012) ARE B4
stk wlAS obs kTAIFT AWl :FATIAEF@AN, 2016)3
Child-Specific Exposure Factors Handbook (U.S.EPA, 2008)& &
g3hgeh.

e

[«
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E 1. w33 ok (ooh) ARE vAHUA] =57 #

R

; r3 3Jo
ag M x2g gz =FRH)

i TE (e/kg-day) (an-an-1)
ol o} PM-10 34 22.57 -
47 20.70 1.87
54 18.01 2.69
64 17.94 0.05
PM-2.5 34 18.04 -
4A) 16.54 1.50
5A) 14.41 2.13
64 14.32 0.09

4.1. v|H ¥ o}F F8 NAEAFT

@AY, 2016) A= 24X 71€ w3 okFd
FQ ANAF7 8 BG4 A7) U3 ARS AFe}r g ® 17 2
o] u]F 8 olFL FYelA] Hul= Aol GEHO® Fon, °1%'l°178, o]
T, 7182, 29 ol JEHU = IHIAE A 20139 E RAQ
g5 ool xFAF MNEAFNA wHF ofFo] FE FFst= 54 o
Fol SN (R t=A7L, dTEARE, 3, o wmr|H, EAH)S AA s

oMo AT
s



B 2. 379 ojdo] xEAF - AFAZH hr/day)

A F7} u] ¥ &}o}-F
FYAd 16.14+2.57
“EBE 5.91+2.67
71eH2 0.63+1.15
29 0.53+1.13
o) % 0.78+0.91

Z32] 1 o]Ho|EAFHES (B, 2016)
4.2. F8 NAF7HE u)AA R dHolg

® 2% "|FF ofFo] FE Fse THE wAHA dHolHE ReFy
k. FYAY wAEAE FTHEAASE 20119 RaAd FA F0E
AWE712 Fe Bt A7) oA FAHE doleE &8 ool
7 Z1edd 9] v AlER] (PM-10)2 3% 20154, 20169 A=HZAF 2
7154 ARE Es9o9 vAHA (PM-2.5)% 201749 12€9%¥ 2018
W 4977 549 2SARE F&3sid. 2YE clojzYe} WrFAAR
T 28392, o]F AL Aust EAER ol Aot FLdHa s}
733 ct.



% 3. vlAe ofF ANTHY ALH vlAEA SE A

7 AA32 o/ T Gl Gl
M-10 Fe Ay 28.2 20.5 - -
o] o]z 44.6 13.7 7.1 94.9
Z1epd 50.7 16.5 2.2 142.9
A e +o]F 44.1 21.2 3.4 143.7
PM-2.5 Fe Ay 22.5 17.0 - -
o o] 39.7 20.0 10.0 96.7
71 28.6 14.8 3.8 83.0
A el +o]F 24.0 13.0 1.6 95.7

> 16), FAZZE Auler1a 3be] gl

3 FAFE AEAA(C ‘15~ 16), AR A7SAH( ‘1
a gt v AA ZAAR(17.12~

4, 2011), slojZalol g7

Iy
oi

4.3. WA F obF xEAF

% 534 2ol WA T ATE TIY oIl =IATE TAG A3
3 Az Pasd. AFS I T2A4E BeaAs

E 4. FFY odo] =3AF - AF(ke)

<k 3 ik N JqF EFER 5™ 25 50"  75™ g5

¢ XY 34 616 15.6 1.90 13.1 14.5 15.4 16.3 18.9
44 17.8  2.40 14.5 16.4 17.6 19.1 21.6
541 19.9  3.00 16.0 17.9 19.6 21.2 25.6
64 24.4 491 19.1 21.3 23.7 26.5 33.1
o] 249 34 554 15.1 1.84 12.5 13.9 15.0 16.0 18.2
44 17.4 2.66 14.6 15.8 16.8 18.4 22.5
54 195 291 15.8 17.5 19.1 21.1  24.7
641 22.4  4.02 17.8 19.9 21.8 24.1  29.3

3] o) xFAFIES (I, 2016)

FES AT AR B3 o] xFALE A
74 2

T 32
q AR Az AL AT el P FEAE A A



BEo] th2y] WEe] TFYE Lebd 5 ok, webd] ¥ 4sh o] kAl
A, 27N, W71, FEA 3 AR TR

o
7] 37kAel AE AW 2 Y EFES AFHT JAD, S 5E
%

44 9% A A7 7] ik
qgd BEIA WE EEEA UF IEHA AE 2EIA
33 34 0.428 0.013 0.640 0.048 0.727 0.070
44 0.438 0.013 0.674 0.047 0.778 0.069
54 0.498 0.154 073 0165 0864 0158 o0 0%
64 0.462 0.055 0.726 0.101 0.814 0.064
SR 34 0.399 0.007 0.574 0.042 0.608 0.072
44 0.405 0.008 0.609 0.047 0.668 0.080 o0 o .0

5A) 0.396 0.056 0.579 0.080 0.650 0.101

64 0.424 0.062 0.691 0.101 0.773 0.063

£33 : oo| A SIS B (37, 2016), Child-Specific Exposure Factors
Handbook (U.S.EPA, 2008)

4.4. 354 A7t

W obFel WP wAMA =F 7ol
A F8 ARTT SlA BFY NS FA3

. E 5elAE 5 °1?J°l EEA GO A AT S

23 NS BAF Y



E 6. ¥ olde] AT - HelA9 F2 &FH X7 (hr)
9% gFER 3¢ =FERR 25T 50 75 95%®
kil 10.27  1.26 9.50 10.00 10.50 12.00
w3, 5 0.03 0.25 0.00 0.00 0.00 0.00
7}E3e] A At 1.07 0.51 1.00 1.00 1.33 2.00
A3 &5 0.10 0.22 0.00 0.00 0.00 0.50
7414 0.62 0.54 0.00 0.50 1.00 1.50
B} 9 2229 5 0.34 0.63 0.00 0.00 0.50 1.50
3~64 g3 9 7EEs 0.07 0.25 0.00 0.00 0.0 0.50
(n=855) TVAH 1.09  1.20  0.00 1.00 1.50  3.00
=4 0.26 0.46 0.00 0.00 0.50 1.00
AFEH AY 0.17 0.42 0.00 0.00 0.00 1.00
Eol 1.48 1.64 0.33 1.00 2.00 4.50
oIFAE gtslr] 4 0.12 0.42 0.00 0.00 0.00 1.00
o] &3t7] S1& 7IckEls]  0.05 0.16 0.00 0.00 0.00 0.50
71} 0.48 0.05 - - - -
4 : oo EAFA=E (B, 2016)
odold AU ABEE FoPgAAT2oNA 20129%e] BAH FA 4
o

AlstaL ek, wEbA vlEE B3
S35kl & 73 Zo] A3



gFER v &
9 2 a4 6.45
w4 20.55
A AFA9EF 19.18
Ay 16.48
A9 &% 13.15
e 0.89
2 3.75
Aol 4.48
72 9.88
A7t 4.64
71} 0.57
=X FAL ofFolR] dFEd P ware] AFEA (S AAT L, 2012)
E 8. ojdo|3 &Y A3 AAA 7 vin] &F A7 (hr)
2FET ARA7R
4 2 a4 0.38
w4 1.21
AU AFAYEF 1.13
AdgF 0.97
A9&gF 0.78
X 0.05
2 0.22
Aol 0.26
71 &A% 0.58
A7t 0.27
71} 0.03
= Aol e ZAFAER (A,

016). &A1 0F S doI8 LHed 2
2)

o]FL® W A7 F 83 Zo] FFF o] =IASF dolHE

- 10 -



Amst EASA ¥t o

Sk, ZepAn 2 o) BFol W ABHQ
AE ofolE7 A B7] Wl

ZhA ZIEHR Ul A = ofe]Eo] A3 Agel
fAokal 7P sk

E 9. 7Y ofdo] &S - o]Fer Byl XZ(hr)

a7 o5 iy R2EHA
77 0.343 0.604
il 0.034 0.194

3~64 s .
(n=855) T3 (YA £3)) 0.115 0.360
HEAY 2 AS) 0.285 0.566
A4 0.004 0.056

A oY) =IAFIEE (IR, 2016)

5. 9] ¥ oF wAWA] xEAU L T4

A ob% F ANTL BFS HROE TFES E
k. FelAL Ful, Uz Egol U4 EEES A4591, 715

2] ;\} 72 _‘,].

F‘“ 4
Y
(o
S
oX
L%
fR
° o
[»
[»
fru
lo
o _l(1>_‘lt

o) o

= &) 1= =
%C’l% %‘471 i%%% &3, olF3r] A& s 27 EFES
=439

oo el M
24, Al HPA EF
A9 gElE W7 £5ES
5< A9,

AN E ofolZo] ALtk A Aol A7A EHES Aesgle
A, AT B LELAD AYae §) BT
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FAHEAED), M2 L A9), Aol A BFES ALAeh.

® 10. =FAYe L A4

A4AZH(hr) PM-10(sg/m') PM-2.5(ug/m) 338

% W=

3 HEER 92 3§ 9% 33 9T FE w304

] 10.27 1.26 ]

@3, E5 0.03 0.25 il

7+ Ez}e] A A} 1.07 0.51 AA A

A &8 0.10 0.22 AA A

AU A 0.62 0.54 S+ A

stw 9] ~22¢ <4 0.34 0.63 AA A

2 Ao s 007 025 555 905 225 17.0 0 ¥R

TVAH 1.09  1.20 g A

=4 0.26  0.46 g A

AFE A 0.17 0.42 g A

Eol 1.48 1.64 =7

°HFAE kstr] 1 0.12 0.42 A A

ol%3}7] 9l&l 7lkels] 0.05  0.16 A7

71 €k 0.48 0.05 A A

¢ 2 ax 0.38 0.04 27

A 1.21  0.12 AA A

A AFAYEF 1.13  0.11 = 7]

AddF 0.97 0.01 =7

A &g 0.78 0.08 =7

o]o| A P 0.05 0.01 44.6 13.7 39.7 20.0 ]

A 0.22  0.02 A A

F o] 0.26  0.03 A

718242 0.58 0.06 A

A7} 0.27 0.03 77

71 €t 0.03 0.01 AAA

71 e A7 0.63 1.15 50.7 16.5 28.6 14.8 A7)

A9 7] 0.53 1.13 44.1 21.2 24.0 13.0 % 7]

A7) 0.343 0.604 A7)

b ibg 0.034 0.194 7]

ol % %Y A £3)) 0.115 0.360 44.1 21.2 24.0 13.0 A A

WA 2 A9))  0.285 0.566 g A

A 0.004 0.056 QA A
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R)#% okge] S 2447 F% B, eideld, by, 29, olF F
57E BEIGT AAskn, FAANE AEA B2, B5E, 99 2

Al AFE 435

6. HAHA] =5 R =T V9% 97}

6.1. W AR =FF F7}

EEAYE L E AR v o5 dolgt oJolE FEFe 1Y wA™
A =E%H37E APt BHFIEE A EHOAS Fd v FE o}F9
AR 25T Uit FEEE AEs. vAHR] FEFS FEolAqt
B RFAAE AL3519 3, UnR] AT X dlolHE H-4319
o AFH EFES A4 2211 FE FLESG. A4S AL OeF
7},

IRX ETX EFX ED
ADD= C, X
4 BWX AT

ADD : ®mAEz] €2 FF =F%F(Average of Daily Dose) (F%]: ug/kg-day)

Ca ¢ "A™EA F5 (F4: pg/m)

IR : 2FF (&9: m/hr)

ET : XZAX7} (hr/24hr)

EF : x=349%

ED : X277 (hr)

AT : FHIFEEATF (2447

BW : 998 J7F AF (Y9 ke

¢

- 13 -



6.2. HlAAA] =2 J|ox Hr}

7 %ol @ wAEA AL BF =3FS AT H QA =3F o)
7 954 =292 9 2 254 wA9A =% V=g 24

Y ADD= ADDeyxy + ADDy) + ADDegy + ADDiy

ADD?_].@ ;\] ADD@ﬂ ADDEH 7] ADD—}FE“J . 1

24h 24h 24h 24h
NIADD Y, ADD > ADD Y ADD
i=h i=h i=h i=h

Y ADD= ADD-=w+ ADDejge1q + ADDsepagg + ADDjy o+ ADDeys

ADD-ZrE,“ ADDO_] o] ADDﬂﬂ—/é‘lH ADD@Q ADDo]%
20 20 241 20 210 =1

NIADD Y ADD N:ADD Y ADD
iZh = i=h i=h

)

ADD
=h

S 14 -



1. &34 njAdz 7|9% P}

u|F g ofF o} AAFZHIA S FH PM-10 =% 7]9EF % 10,
113 o] EA et nAgA] 72 s ZFEH AT 52 2R
el B Aol FLE HHE . FYAYelAe uAHz] &
= 7|oEE A AQelA 4, A, #17], 7] £ eyt ool
l A= #1171, A, 27], 9 £2= Yeydt. o5 7], 4AA,
7] <ot ZIeHduet Ae = 17k 5 7HE35A7] WEe =5 7

£ 2AEA ot 93

2 H o

15 -



% 11. v ob5(deh) AT 58 PM-10 =% 7|ox 37 234 1
FE AL 99 A4ER o5 ey R AE®)

PM-10 o} 34l Fe Ay A 3.34 32.9

A7) 0.06 0.6

=7 1.95 19.2

kil 4.80 47.3

ojdelH LA 2.84 28.2

77 1.20 11.9

7] 6.00 59.5

il 0.04 0.4

ZJeR Y 27 0.31 100.0

A9 7] 1.09 100.0

ol LA 0.49 41.5

27 0.62 52.5

7] 0.07 5.9

4 FYAY A A 3.00 33.0

A7) 0.05 0.6

571 1.82 20.0

F 4.21 46.4

ojdelH LA 2.54 27.3

27 1.11 11.9

5171 5.62 60.4

kil 0.03 0.3

71ep2 77 1.21 100.0

A9 #7) 1.02 100.0

ol LA Al 0.44 40.7

27 0.57 52.8

= 7] 0.07 6.5
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¥ 12. v]F3 olF(Fop AT FFH PM-10 =% 7|9% Hr7t 23 2

FE AL 99 A4ER o5 oty R AE®)
PM-10 dol 54 FYAY A A 3.05 35.1
271 0.05 0.6

%71 1.81 20.9

kil 3.77 43.4

ojdo] 3 g A 2.59 27.7

A7) 1.14 12.2

%7 5.59 59.8

il 0.03 0.3

71y A7) 1.24 100.0

A 9] 7 1.01 100.0

o] F A 0.45 40.5

A7) 0.59 53.2

=7 0.07 6.3

641 FEAY Hg A 2.31 33.9
7] 0.04 0.6

=7 1.39 20.4

] 3.07 45.1

oj@ el LA A 1.96 27.5

7] 0.87 12.2

=71 4.29 60.1

& 0.02 0.3

71 Y A7) 0.95 100.0

9] =7 0.78 100.0

ol F g A 0.34 40.5

271 0.45 53.6

=7 0.05 6.0
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v H 3 obF ole] 24X Fk FFE PM-10 =F 7= & 129

Bdldh 3548 PM-10 =% 7]dEE
, A7) €22 vepge. 1 9] delH: ¥

3
Sol A3l

5 13. u)HE ol (Foh) FEH v AHR] (PM-10) =% 7|9% 7} A3}

78 £k 93 T3 /ey NIE®)

PM-10 ot 34 A A 6.67 29.2
A7) 2.19 9.6

7] 9.11 39.9

Fd 4.84 21.2

47 g A 5.98 27.6

Z7] 2.94 13.6

7] 8.53 39.3

i 4.24 19.5

54 G A 6.09 28.5

77 3.02 14.1

7] 8.48 39.6

il 3.80 17.8

641 kA 4.61 27.9

A7) 2.31 14.0

7] 6.51 39.4

kil 3.09 18.7

18 -



2. wlA% o}F wARA x2F 95} Ao

w38 obFo] HF 2447 B BEFE T2, A%, WAEA FE, o
Aol xEAFE oz mAsolEe] WD vAHA LEFE At
w3 okE olel wlAlmA (PM-10)8] 3% W7} Aahe & 139 R},

ol 3A19] AAF7ZHE PM-10 HF =% FYAY

10.30 g

/kg-day, oJ¥o]&A 10.23 pg/kg-day, 7IEF2Y 1.33 wg/kg-day, 29

1.11 pg/kg-day, °1% 1.20 pg/kg-dayE ve}bsic}.
ol 449 AAFZE PM-10 HdF =FFS FYAY

/kg-day, °o]®°o]F 9.48 ug/kg-day, 7IeP2W 1.23 pg/kg-

1.04 pg/kg-day, °1§ 1.10 pg/kg-day®E ey,
ol 5A]e] ANAFHE PM-10 HTF =25ZL FUAY

/kg-day, °J¥o]F 9.55 ug/kg-day, Z|e}2W 1.27 ug/kg-

1.04 pg/kg-day, °]& 1.12 ug/kg-daye°]t}.
ol 641e] ARFZE PM-10 Hd =EFS FYAY
U

/kg-day, °J¥olq 7.43 ug/kg-day, 7IEH2W 0.99 pue/kg-
0.81 pg/kg-day, °l% 0.87 rg/kg-daye°]t}.
A o] FIEFFE u|AHA] =EFo] FLe= AL AT 5

- 19 -
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E 14. v|#3F olg(doh ARAFZHE vjAHA] (PM-10) =% I3

F£ 4 99 A4 a3 " 95%
™ = = (vg/kg-day)  (ug/kg-day)  (pg/kg-day)
PM-10 ol 34 FE Ay 10.30 8.25 24.67
o]Feol 3 10.23 9.69 16.66
71ed 1.33 1.25 2.22
A 1.11 0.98 2.17
°lF 1.20 1.07 2.33
A 24.17 21.24 48.05
47 FeAyY 9.24 7.39 22.14
oj@e]3] 9.48 8.97 15.51
71er 2 1.23 1.16 2.06
A 9] 1.04 0.93 2.05
ol F 1.10 0.98 2.14
AA 22.09 19.43 43.90
54 FdAdy 8.88 7.04 21.54
ojZe]3] 9.55 8.94 16.27
Z1ed 1.27 1.17 2.29
A 9] 1.04 0.91 2.12
ol 1.12 0.99 2.28
A A 21.86 19.05 44.50
64 FdAdy 7.09 5.61 17.29
o] o] 7.43 6.95 12.69
712 0.99 0.91 1.76
9] 0.81 0.71 1.64
°lF 0.87 0.77 1.76
AA 17.19 14.95 35.14
u]F 3} olF ol mAWA] (PM-2.5)9 =% 7} 2= ¥ 149 2

t}. ol 349 AAF7HE PM-2.5 HF =% FYAY 8.23
/kg-day, ©]&°]& 9.10 pg/kg-day, ZIEPAW 0.75 pe/kg-day, 29
0.60 pg/kg-day, °]% 0.65 pg/kg-day= elbskc).

ol 4xe] AAHFZHE PM-2.5 HT =FFE FYAJ 7.38 g
/kg-day, °]@°|F 8.48 ug/kg-day, 7IEH2W 0.69 pg/kg-day, 229

- 20 -



0.57 ug/kg-day, °]%§ 0.60 pg/kg-day® vepbgct.

ol 5Ale] AAMFZHE PM-2.5 H¥ =FFE FYAY 7.08
/kg-day, °l@e]3 8.50 ug/kg-day, 7IEPAW 0.72 pg/kg-day, 29
0.57 pg/kg-day, °©]% 0.61 pg/kg-daye]t}.

Yol 6419 AAMFZPE PM-2.5 BdF =EFFE FYAU 565 w
/kg-day, ©]9°]3 6.62 pg/kg-day, ZIefAW 0.56 pg/kg-day, A9
0.44 pg/kg-day, °l% 0.47 pg/kg-daye|ct.

Az PM-103 vp7ix| 2 A¥e] F71E4E wAlwx] &3] 3}

ade A #A9E 4 ek

- 21 -



E 15. v} olF(dop ARZFZHE vjAHR] (PM-2.5) =&% I3

¢ 44 99 43R ne y 95"
™ = = (vg/kg-day)  (ug/kg-day)  (pg/kg-day)
PM-2.5 wdol 34 FeYA 8.23 6.50 20.12
o] o] 9.10 8.04 18.16

71ep 0.75 0.66 1.52

A 0.60 0.52 1.25

°lF 0.65 0.57 1.34

AA 19.33 16.29 42.39

47 FeAY 7.38 5.83 18.03

oj@e]3] 8.43 7.46 16.90

71erd 0.69 0.61 1.41

A 0.57 0.49 1.18

ol F 0.60 0.52 1.23

A A 17.67 14.91 38.75

54 FYA 7.08 5.54 17.51

o]Fol 3 8.50 7.43 17.41

Z1ed 0.72 0.61 1.52

A 0.57 0.48 1.21

ol 0.61 0.52 1.31

AA 17.48 14.58 38.96

641 FdAdy 5.65 4.41 14.02

o]Fol 3 6.62 5.79 13.59

7144 0.56 0.48 1.18

A 0.44 0.38 0.94

°lF 0.47 0.41 1.01

AA 13.74 11.47 30.74

n) 33 olF ojole] mAHRA] (PM-10)9 =&% Hy} 23+E= & 159 2
t}. ojo} 3419 AAF7ZHE PM-10 HdF =% FYAU 10.07
/kg-day, °l9°|H 9.20 pg/kg-day, 7I|eb2W 1.23 pg/kg-day, A9
0.95 pg/kg-day, ©1% 1.12 pg/kg-day® vebc}.

oo} 4Ale] AAFZE PM-10 Hd =FFE FYAW 9.01
/kg-day, °]@°|3 8.60 ug/kg-day, 7IePAW 1.14 pg/kg-day, 229
0.92 pg/kg-day, °]% 1.03 pg/kg-day= Jeltc).

- 22 .



ool 5412l AARFHE PM-10 HF X=3F2 FYAY 791
/kg-day, °l9°|F 7.45 pg/kg-day, 7P 0.97 pg/kg-day, A9
0.80 pg/kg-day, °]%5 0.88 pg/kg-dayelt}.

ool 64l AARFZHE PM-10 Hd =FFL FYAU 7.48 g
/kg-day, °l®@e|3 7.68 ug/kg-day, 7IePAW 1.08 pg/kg-day, 29
0.85 pg/kg-day, °]& 0.90 pg/kg-dayeltt.

ol npsA| 2 A o] SRS F nAWA] =EFo] RLFHE A

S 2
A% 4 ook,

tjo

&

=23 -



% 16. vl2s oFE(cjoh AT wlARA (PM-10) =2% 83

¢ 4% 99 awzz , 0F y 95"
vg/kg-day)  (ug/kg-day)  (ug/kg-day)

PM-10 oo} 34 FeYA 10.07 8.07 24.11
EERE 9.20 8.70 15.01
Z1ebdy 1.23 1.16 2.05

A9 0.95 0.85 1.89

o] 1.12 1.00 2.19

AA 22.57 19.78 45.25

44 Fedy 9.01 7.18 21.73
SRR 8.60 8.11 14.27

71e 2 1.14 1.07 1.94

29 0.92 0.81 1.84

ol F 1.03 0.91 2.02

AR 20.70 18.08 41.80

541 FE A 7.91 6.33 19.05
o]l 7.45 7.01 12.45
Z1epdy 0.97 0.90 1.68

A9 0.80 0.70 1.61

o] 0.88 0.78 1.74

AA 18.01 15.72 36.53

641 Fe Ay 7.48 5.89 18.33
SRR 7.68 7.15 13.27

71ebd ] 1.03 0.95 1.87

A9 0.85 0.74 1.72

°o| & 0.90 0.79 1.83

AR 17.94 15.52 37.02

o‘i

| H & o}F ojole] w|AWR (PM-2.5)9 5% 7} 23= % 167 7
t}. oo} 3A19 AAEFTE PM-2.5 7 =% FdAY 8.03 w
/kg-day, °o]¥o]H 8.19 ug/kg-day, 7IeH2Wl 0.69 pg/kg-day, 29

- 24 -



0.52 pg/kg-day, °]% 0.61 pg/kg-day® vepytel.

oo} 4Ae] AAFZHE PM-2.5 B =FFE FUAJY 7.17
/kg-day, °l@e|F 7.66 ug/kg-day, 7IEPAW 0.65 pg/kg-day, 29
0.50 ug/kg-day, °]%¥ 0.56 pg/kg-day® vepbyct.

ool 5Al9] AAFZHE PM-2.5 HdF =EFFL FYAU 6.32 w
/kg-day, ©]9°]3 6.63 pg/kg-day, ZIefAW 0.55 pe/kg-day, A9
0.43 ng/kg-day, °]% 0.48 pg/kg-daye|ct.

oo} 6Ale] AAMF7PE PM-2.5 HTF =FFS FYAY 5.65
/kg-day, °o]¥°]H 6.83 ug/kg-day, 7IeH2Y] 0.58 ug/kg-day, 29
0.46 pg/kg-day, °]%& 0.49 pg/kg-daye]t}.

A x] PM-103% w72 QA e] F71E4F nAdz] =53] 7

a3 2 F9T 5 Yok
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B 17. v} olF(ofoh) ARAFZHE AR (PM-2.5) =&% I3

FE A 99 A4 s 0% 95"
(vg/kg-day)  (ug/kg-day)  (us/kg-day)

PM-2.5 oo} 34 Fedy 8.03 6.35 19.60
o]l 8.19 7.24 16.38
712 0.69 0.61 1.41

A9l 0.52 0.45 1.08

o & 0.61 0.53 1.26

AA 18.04 15.18 39.73

4R FE A 7.17 5.64 17.59
o]l 7.66 6.75 15.44
7)€ 0.65 0.57 1.32

Al 0.50 0.43 1.05

o] 0.56 0.49 1.16

AA 16.54 13.88 36.56

541 Fedy 6.32 4.97 15.51
EEREY 6.63 5.83 13.44

71erd 0.55 0.48 1.13

A 0.43 0.37 0.92

°o| & 0.48 0.41 1.00

A 14.41 12.06 32.00

641 FeYA 5.96 4.63 14.89
olgle]3] 6.83 5.95 14.15

71e 2 0.58 0.50 1.24

A9 0.46 0.39 0.99

o] 0.49 0.42 1.05

AR 14.32 11.89 32.32
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3. 49 vAER =% 0w

o338 obFe] mAWA] AA kFF) diste] T 173 o] AHWE= )
w3k, wol 3xM9 PM-10 AA =FF 24.17 w/kg-day, 4A1E
22.09 ng/kg-day, SAl= 21.86 ug/kg-day, 6Al= 17.19 pg/kg-day$
o}, 3418 4ME= 2.06 pg/kg-dayFbel7 i, 4419 SAlE= 0.13 g
/kg-day=}te] 7} ¥, 5A19t 64 4.67 pg/kg-daytel7t ek, 44¢k 5
A =&F 2ol A A= AS A}, 5Ag 6AE B zolvt
g e 393 5

dol 3A419] PM-2.5 AAl =% 19.33 ug/kg-day, 441 17.67 usg
/kg-day, 5M= 17.48 ug/kg-day, 6X= 13.74 ug/kg-dayRtl. A
W 2 &% Ajo]§ &ed A 3A1¢9 44 = 1.66 pg/kg-day, 4418 5A=
0.19 pg/kg-day, 541¢ 6A4l= 3.74 ug/kg-daytF zlel7} s A&
gelstsict. PM-103% vbd7px 2 3A19F 44 2 ztel7b Q@A 5H 9}

64 2 Aol7t 9eE FAE 4 9ok,

E 18. " F obF(doh) ARE nAHA] =% v

5 &% o
a4 A 2% 32 (ﬂg/kag-z}au]')

A H

33 TE (1e/kg-day) A

wo} PM-10 34 24.17 -
44 22.09 2.06
54 21.86 0.13
641 17.19 4.67

PM-2.5 34 19.33 -

44 17.67 1.66
54 17.48 0.19

641 13.74 3.74
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u|F & oF ojofe] wmAWA] A kFFel diste] ® 1837 Fo] AHH
= v}, ofof 34 22.57 peg/kg-day, 441+ 20.70 peg/kg-day,
5Al= 18.01 pg/kg-day, 64l 17.94 pg/kg-daygeh. 3418k 441
1.87 ug/kg-day=tel7} 3L, 4A1¢} S5AHl= 2.69 pg/kg-dayzlel7) Wiz,
5418t 641 0.05 pg/kg-day=te]l7b stick. 5AIgE 6419 =5 Aol =
2] o= AS #FAdsd A, 449 SAHl= B Folrt = HE 9
I 2t

ojo} 3419 PM-2.5 A =5%2 18.04 pg/kg-day, 44+= 16.54 ug
/kg-day, 5M+= 14.41 ug/kg-day, 64= 14.32 ug/kg-dayRielr. 9
H =E2F 2ol S AT 23 3A9 4415 1.50 pg/kg-day, 4412 SAIE
2.13 pg/kg-day, 5A1 641= 0.09 pg/kg-day® S5A19} 6Al2] =5
A9 B]E At 4A] 9} SAHl= AU o2 Aolrt 9lSE AT F it

dolgl ofotell A mAH =] PM-103 PM-2.5014 Qo] Yold4FH

A =E%o] e AS 9T F o

X,

E 19. "33 obg(ooh) ARHE mAHA] =% v

A w23 gz =23 A

] . o .
3 T ik (1g/kg-day) (u%a{},{g an(-ISY)
o] o} PM-10 34 22.57 B
A 20.70 1.87
5l 18.01 2.69
- 17.94 0.05
e - 18.04 -
A 16.54 1.50
54l 14.41 2.13

64 14.32 0.09
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4. 44 vAHA] =3 v

uF g olFe A vAWHA =EFS X 199 Zo] vl wAW
2] PM-10¢°] djsle] 34]2] do}g} ojofe] =& zlo]E= 1.6 pg/kg-day,
4= 1.39 pg/kg-day, 5A1= 3.85 ug/kg-day, 6Al= -0.75 pug
/kg-dayRct. 3AeA SAZAA = Folrb ookt PM-10 :=F o] ©X
, 6AlE ooyl o 2 =E5%FE el gl

A= PM-2.50] djste] 3A] dole} ojofe] = zo]: 1.29 g
/kg-day, 4= 1.13 pg/kg-day, 541 3.07 ug/kg-day, 64 -0.58
ug/kg-daya2ck. PM-103} ub@7}x] 2 3A|oA] 5A|74A] = Polr} o o} Rt}

EEFe] @A, 64l ooyt v B2 A& #48 F Sl

® 20. w33} o}F A vAWA] =5 v

AX 5% 47
(ve/kg-day) x=2% o)
T a9 (vg/kg-day)
(go}p-¢jo})
¢o} o] o}
PM-10 34 24.17 22.57 1.6
47 22.09 20.70 1.39
5A 21.86 18.01 3.85
64 17.19 17.94 -0.75
PM-2.5 34 19.33 18.04 1.29
44 17.67 16.54 1.13
54 17.48 14.41 3.07
64 13.74 14.32 -0.58
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5. AAF7HE viAEz] 7 x 7}

n)H e oo dolE WA ® AAHFHE vAWz] PM-109 =% 7]
E 3t A= & 207 2. Ao weg} zbolrt Uxgk FEdue] wlA
WA 7 EE 40.6%~42.6%, oDolHL 42.3%~43.7%, ZIEHRAU=
5.5%~5.8%, A= 4.6%~4.8%, °1EL 5.0%~5.1%= Jepgc}. nlA
Wz] PM-10 37|95 E ofdolH, FEAU, 7[ebdu, olF, A9 &2
2 vebstd. FEddgl ool =T 75Tt 80% olddE

2 4 gk

[e)
“

i

F 21. w3 3F obg(doh) ARFZHE | AHA] (PM-10) =% 7|9x F71 23

T A a9 AN Z7 X3 79 E(%)
PM-10 o} 34 FeAY 42.6%
ojF ol 42.3%
Z1epdd 5.5%
A9 4.6%
o] % 5.0%
A 100.0%
4A) Zg A 41.8%
ojFol3 42.9%
Z1epd 5.6%
A9 4.7%
ol % 5.0%
A 100.0%
54 FedY 40.6%
CEQE 43.7%
Z1epd 5.8%
2 9] 4.8%
o] % 5.1%
A 100.0%
64 FYdY 41.2%
CEQE 43.2%
712U 5.8%
A 9] 4.7%
o] % 5.1%
AA 100.0%
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u]F s o5 dols WAeE AAHFIHE wAwHA] PM-2.59 =% 7]
o= Hrt Ae ® 213 2t dFel g} 2olrt gk FYAU ] ]
AR 7|2 40.5%~42.6%, o)L 47.1%~48.6%, 7|2+
3.9%~4.1%, A< 3.1%~3.3%, °1&E 3.4%~3.5%% etsict. nlA]
WX PM-2.5 237|955 PM-103} upvlx| 2 oj=de]3], FelAdy, 7)

Y, °]F,

v /5 H B AL AT & Yok

el €22 Yepgrh. PM-10¢] H]8s] PM-2.59] o=le]3

X 22. u]3 & olF(Fop AARFIHE uAHA] (PM-2.5) =% 7|d% H7} 23}

TE A4 ik AR EZ% EZE 79%(%)
PM-2.5 wo} 34 FYAu 42.6%
o]dol3 47.1%
712 3.9%
A 9 3.1%
o] F 3.4%
A A 100.0%
44 Fg Ay 41.8%
o]ol 3 47.7%
Z1epd 3.9%
29 3.2%
°lF 3.4%
AA 100.0%
54 FeE Ay 40.5%
o] el 48.6%
71e 4.1%
2 9] 3.3%
o] % 3.5%
A A 100.0%
641 FYdd 41.1%
o]l 48.2%
71 e 4.1%
A9 3.2%
o] % 3.4%
AA 100.0%
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u]F s o}Fe] oJolE WA R AAFZHE wAHA] PM-109 =% 7]
T 37t A = 229 2. A o} ztolst Adxwl FEl AU w4
HA 72 41.7%~44.6%, ©lHolHL 40.8%~42.8%, 7IeAY=
5.4%~5.7%, AAE 4.2%~4.7%, °1&E 4.9%~5.0%% ettt nlA]
2] PM-10 &7 E& v okF deolslt npi7ix| = ojRol3, Fd
A, 713, o]F, A £o = Yerydth. FYAdY el o]Fo] A
= 7157t 80% ol s &dF 5 AUrt.

% 23. u]3 & ofF(odop AARAFZHE uAHA] (PM-10) =% 7|9% H7} 23}

TE A4 a4 A 37} EZ 79%(%)
PM-10 o o} 34 FYAuy 44.6%
o] el 40.8%
71Epd 5.4%
A9 4.2%
°lF 5.0%
AA 100.0%
44 FgAuy 43.5%
o] e]] 41.5%
71epd 5.5%
A 9] 4.4%
°lF 5.0%
AA 100.0%
54 FgAy 43.9%
SR 41.4%
71edu 5.4%
2 9] 4.4%
°lF 4.9%
A A 100.0%
64 9y 41.7%
o]l 42.8%
71 5.7%
2 9] 4.7%
o] %F 5.0%
AA 100.0%
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v F 5} obge] ofots WAoR AAFIE wiAwA] PM-2.59 =% 7|
o= Hrt Aze ¥ 233 2t dFel g} 2olrt gk FYAU ] ]
AR 71 e 41.6%~44.5%, ADolHL 45.4%~47.7%, 712U =
3.8%~4.1%, AE 2.9%~3.2%, °1&E 3.3%~3.4%% erstct. w4
WX PM-2.5 237|955 PM-103} upvlx| 2 oj=de]3], FelAdy, 7)
Y], olF, A9 £o2 yeygrt. PM-10¢] ®3 PM-2.59] oj=le]H

v /5 H B AL AT & Yok

X 24. n]F & olF(olop AARAFZHE u|AHA] (PM-2.5) =% 7|d% H7} 23}

TE A4 ik AR EZ7} EZE 79%(%)
PM-2.5 o] o} 34 FeAY 44.5%
o]Fol3 45.4%
712 3.8%
2 9| 2.9%
o] F 3.4%
A 100.0%
47 FY A 43.3%
SERES 46.3%
712 3.9%
9] 3.0%
o] F 3.4%
A A 100.0%
54 ey 43.9%
o]l 46.0%
71 3.8%
2 9] 3.0%
o] % 3.3%
A A 100.0%
64 FgAy 41.6%
o] el 47.7%
71erd 4.1%
29 3.2%
ol F 3.4%
AA 100.0%
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20124 B = PM-2.5¢ A %’J%H*é B7HE A A HxE 5
A3gict. 3Bt HFHe EA U ololes WALR vAdA] =%
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A Y 549 dol: oJolrr} nAwWR] kFo] ¢l @kl T}t 64
o] ol oot xFFo] Hch. 3AIFE SAIZA] Fofst oot A F
2 A9 ¥%FP. 229 6419 AFE ojotir doprl FAH. delr}
oottt ZFEo| v St HE 1AL W,  =EF AAA AF9
v Fo] dnl} x| & FAFd & i

57 F8 AAFTTE FelA A, ofdolF, o] FelAwt &8 & U= BF
A Zbd|o]el 7} EA|Zct. 71eret Ao Ao E-Fel Wik A=A AR}
EA A et Z1ekel A9 A AT Fol ool R el uld A
o2 Az, &Fe AT ARE ALY B AT oA dR] =5
AT F A Aol
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AEH BABAATANA Wdvict 24 % Bl glo] velel} thEol
AR 2450 ek ol PM-100] thEol$ASe) AvFr| A
DA FA7IEeR FHL QY] WEelth. Telk PM-2.5% 2018
d 19%8 AFoR AYHY] WRe) G¥Hoz SAHE A9t A
9 @tk =@ FAHA AYAFS RS PM-2.5 24 gl
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2 30. "]} olF(doh ARFZ FFHE PM-2.5 =3 7|9% 47} 23 1

FE AL 99 A4ER o5 oty R HE®)
PM-2.5 o} 34 FYAY A A 2.67 33.0
271 0.05 0.6

%71 1.55 19.1

kil 3.83 47.3

o]dol 3 Hg A 2.53 28.2

7] 1.07 11.9

7] 5.34 59.5

il 0.03 0.3

71erd Z7] 0.74 100.0

A 9] %7 0.59 100.0

o] F A 0.27 41.5

7] 0.34 52.3

%7 0.04 6.2

4 FYAY g A 2.39 33.0
7] 0.04 0.6

=7 1.46 20.1

Fd 3.36 46.3

oj@ el LA Al 2.26 27.3

7] 0.99 11.9

=71 5.01 60.4

Fd 0.03 0.4

71epd Y A7) 0.68 100.0

9] =7 0.56 100.0

ol F A 0.24 40.7

271 0.31 52.5

=7 0.04 6.8
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E 31. "] olE(doh ARFZ #FE PM-2.5 =35 7|9% 47} 23 2

FE AL 99 A4ER o5 oty R HE®)
PM-2.5 o}  5Al FYAY A A 2.43 35.1
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9] =7 0.81 100.0

o] F LA A 0.34 39.5

7] 0.47 54.7

=7 0.05 5.8
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E 34. "]} olF(ofoh) ARFZ FFE PM-2.5 =F 7|9%E 47} 23 1

FE AL 99 A4ER o5 oty R HE®)
PM-2.5 oo} 34 FYAY A A 2.57 32.5
271 0.04 0.5

%71 1.34 16.9

kil 3.96 50.1

o]dol 3 Hg A 2.43 30.1

7] 0.99 12.3

7] 4.61 57.1

il 0.04 0.5

71y 7] 0.68 100.0

A 9] %7 0.51 100.0

o] F A 0.26 43.3

A7) 0.31 51.7

7] 0.03 5.0

4 FYAY g A 2.26 32.2
7] 0.04 0.6

=7 1.28 18.2

Fd 3.44 49.0

o]dol 3 A A 2.14 28.6

7] 0.91 12.2

=71 4.40 58.8

Fd 0.03 0.4

71epd Y A7) 0.63 100.0

9] =7 0.49 100.0

ol F A 0.23 41.8

271 0.29 52.7

=7 0.03 5.5
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E 35. v|#F olF(ofop) ARAFZ FFHE PM-2.5 =5 7|9% |7} 23 2

FE AL 99 A4ER o5 oty R HE®)
PM-2.5 oo}  5A FYAY A A 1.97 31.9
271 0.03 0.5

%71 1.11 18.0

kil 3.07 49.7

o]dol 3 Hg A 1.87 28.8

A7) 0.77 11.9

7] 3.82 58.9

il 0.03 0.5

71y 7] 0.53 100.0

A 9] %7 0.42 100.0

o] F A 0.20 42.6

A7) 0.24 51.1

7] 0.03 6.4

641 FYAY g A 1.84 32.3
7] 0.03 0.5

=7 1.15 20.2

Fd 2.67 46.9

o]dol 3 A 1.74 26.7

7] 0.80 12.3

=71 3.95 60.7

Fd 0.02 0.3

71epd Y A7) 0.56 100.0

9] =7 0.44 100.0

ol F A 0.18 39.1

271 0.25 54.3

=7 0.03 6.5
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E 36. v|H 3} obF(doh) &FHE wAEA] (PM-2.5) =% 7|ox 37} 23

72 k! 49 25 /ey EEAGE®)

PM-2.5 o} 34 kA A 5.47 28.7
A7) 2.20 11.5

7] 7.52 39.5

il 3.86 20.3

47 kA A 4.89 28.2

7] 2.02 11.6

=7 7.07 40.7

kil 3.39 19.5

541 A 4.97 29.1

7] 2.07 12.1

=7] 7.01 41.0

Fd 3.03 17.7

64 g A 3.76 28.5

Z7] 1.58 12.0

7] 5.38 40.8

s 2.47 18.7

% 37. u]3 3 olF(odoh) 5E uAHA] (PM-10) =% 7|9% %7} 25

78 24 a9 25 (eday) = NAE®)

PM-10 oo} 34 A A 6.42 28.9
Z7] 2.94 13.2

7] 7.86 35.4

il 5.00 22.5

47 A A 5.65 28.0

A7) 2.72 13.5

=7] 7.50 37.1

il 4.34 21.5

541 A A 4.93 28.0

7] 2.30 13.1

7] 6.51 36.9

=) 3.87 22.0

64 G A 4.60 26.9

2] 2.40 14.0

%7 6.74 39.4

il 3.38 19.7
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E 38. w33} obF(odoh) ZFHE wAHA (PM-2.5) =% 7| =% H7} 23}

72 k! 49 25 /ey EEAGE®)

PM-2.5 o o} 34 kA A 5.26 29.6
7] 2.02 11.4

%7 6.49 36.5

il 4.00 22.5

47 kA A 4.63 28.6

7] 1.87 11.6

7] 6.20 38.3

il 3.47 21.5

54 A A 4.04 28.7

7] 1.57 11.1

7] 5.38 38.2

il 3.10 22.0

64 g A 3.76 27.5

Z7] 1.64 12.0

7] 5.57 40.8

s 2.69 19.7
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= ABSTRACT =

An Exposure Estimation Study of the Daily
Particulate Matter Based On Facilities and Activities
of Preschool Child in Seoul City

Kyung-Jun Jeong
Graduate School of
Public Health,

Yonsei University

(Directed by Professor Dong-Chun Shin, M.D., Ph.D.)

Particulate matter is a reason of various diseases such as
respiratory and cardiovascular diseases. Preschool children aged
3 to 6 who are growing are more sensitive than adults in the
same conditions. Therefore, it is necessary to develop
particulate matter management method for preschool children,
and proper management can be started from the exposure
assessment of particulate matter. Conventional particulate
matter studies have assessed concentration and response of
particulate matter concentration based on outdoor data.
However, since more than 90% of modern people live indoors
in the day, research using outdoor data may be limited. Thus it
is required to establishe a 24-hour exposure pattern and
exposure scenarios per day for specific groups to assess the

particulate matter exposure in a day.
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In this study, the preschool children aged 3 to 6 were
classifed into age and sex. Particulate matter was classified
into PM-10 and PM-2.5. The Korean Children Exposure
Factors Handbook was referred to understand the exposure
pattern of preschool children. There are five main places
where preschoolers are active, such as houses, daycare centers,
other facilities, outdoor and mobile. Other facilites are
consisted of libraries, academies, medical institutions,
underground shopping malls, and large-scale stores based on
the National Institute of Environmental Research report in
2013. Weight and respiration rate by age were applied to
exposure algorithm. Stable, walk, run, and sleep respiration
rate were also applied based on the activities per facility.
There was no sleep respiration rate on the Korean Children
Exposure Factors Handbook. So the sleep respiration rate was
used from Child-Spedicif Exposure Factors Handbook, U.S.
EPA. The PM-10 data for each space was utilized by the
Ministry of Environment guidance and self-measurement data
and the Air Korea atmosphere measurement data. The PM-2.5
data was utilized by sampling data from December 2017 to
April 2018. The exposure scenario was contructed for
preschool children based on the exposure pattern and exposure
factors. And the daily particulate matter exposure was
calculated by activities and facilities. Finally, the particulate
matter exposure contribution was analyzed and prioritized.

Results of PM-10 and PM-2.5 exposure by activities in the

house were in the order of sleep, stable, run, and walk. The
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particulate matter exposure by activities in the daycare center
was in the order of run, stable, walk, and sleep. The expousre
in the mobile was in the order of walk, stable, run. Other
facilites and outdoor were not able to be analyzed due to one
simple activity scenario. The results of daily particulate matter
exposure showed the order of run, stable, sleep and walk in all
sex and ages. The PM-10 and PM-2.5 exposure by facility
space wre in the order of daycare center, house, other
facilities, mobile, and outdoor regardless of ex or age. As the
age increased, the particulate matter exposure tended to
decrease. Boys were exposed to particulate matter more than
girls aged 3 to 5 years, but at age 6, girls were exposed to
more particulate matter.

This study was conducted to evaluate exposure of particulate
matter considering 24 hour exposure pattern for preschool
children. The contribution of exposure in house was similar to
that of daycare center, but when considering utilization time,
the constribution daycare center was much greater than that of
the house. The reason for the decrease in particulate matter
exposure as age increases is considered to be the effect of
weight. Sleep was the most contibutable activity in the house
because sleep occupies more than 70% of utilization time in
the house. The contribution of run activity was the highest in
the daycare center. This is because of the time occupied by the
run and the high respiration rate. However, the data of PM-10
and PM-2.5 are inconsistent in sampling time and facilities,

and there is a limit to show facility representation due to the
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lack of PM-2.5 data. Therefore, it is necessary to investigate
the current condition of PM-2.5 1in each facilites, the
time-activity—-pattern by ages, and exposure factors by facilites

and ages in further study.

Key words : Preschool Children, Daily Particulate Matter
Exposure, Daily Particulate Matter Exposure
Contribution, Exposure scenario
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