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The purpose of this study was to conduct a
quantitative risk assessment for PAH exposure for
consumers at night markets and for resident at
temples in Taiwan. We performed experimental sampling
at a representative night market and temple from 27
October through 22 November 2011 and 14 December,
2012 through 23 April 2013, respectively. Real-time
PAHs concentration detector (Grimm 1.108, Model 130)
was used to collect time-dependent particle-bound
PAHs with 16 different diameter channels. Exposure
and risk parameters such as body weight, inhalation
rate, reference dose, and cancer slope factor were
estimated. For carcinogenic, the major methods
assessed potential risk under different exposure
scenarios based on BaP equivalent concentration
(BaPeq) and incremental lifetime cancer risk (ILCR)
models. For night market exposure risk, the total
average Bapeq were 83.32 ng m-3 and 129.90 ng m-3 for



B Mg

weekday and weekend, respectively. Risk analysis
indicates that the inhalation-ILCR and dermal
contact-ILCR values for adults in weekend follow a
lognormal distribution with geometric mean 9. 00x10-7
and 8.10x10-4, respectively. For temple exposure
risk, we demonstrated that there are 89.05%, 99.62%
and <b0% probabilities of achieving ILCR levels
greater than 10-6 for age groups corresponding to
children, adults, and adolescents, respectively ;
yet, among these there was a zero percent probability
of a risk greater than 10-4 (i.e., ILCR=10-4). These
preliminary results might offer some important
information to governments for understanding and
controlling pollutants.

Night markets, Temples, Polycyclic Aromatic
Hydrocarbons, TEFs, Exposure assessment, Risk
assessment.
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1.108, Model 130)12 4z f Frprdt anpie fi 5 e A5 6 kR > 2 2 7 16 /87 b e S # §(0.23 X
>20 mm) ° & B F#2 b G SlcAct € s e v 23 B £ (Reference dose, RfD)1# 2 4L & %]3 (Slope
factor, SF) ‘¢ o = Ek?‘#ifxnﬁ o RO 4TI > A& x5 Bk BaP § £k & (BaPeq)!1 2 ¥ £ ¥ Lo
JE b ' -3¢ (Incremental Lifetime Cancer Risk, ILCR)* % » &3 5% 87 > iJ' § # & & ¢ #2 Bapeq »
8332ngm> (L p)% 12990 ng m™ (P ) > b A17dn & E 4 a5 o R PR E S LR b G2
AABRAHEL L RREL G2 SR ToE A5 9.00x107 2 8.10x10™" > 2 Bk B %A » = BE
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The purpose of this study was to conduct a quantitative risk assessment for PAH exposure for consumers
at night markets and for resident at temples in Taiwan. We performed experimental sampling at a
representative night market and temple from 27 October through 22 November 2011 and 14 December, 2012
through 23 April 2013, respectively. Real-time PAHs concentration detector (Grimm 1.108, Model 130) was
used to collect time-dependent particle-bound PAHs with 16 different diameter channels. Exposure and risk
parameters such as body weight, inhalation rate, reference dose, and cancer slope factor were estimated. For
carcinogenic, the major methods assessed potential risk under different exposure scenarios based on BaP
equivalent concentration (BaP.,) and incremental lifetime cancer risk (ILCR) models. For night market
exposure risk, the total average Bap., were 83.32 ng m™ and 129.90 ng m™ for weekday and weekend,
respectively. Risk analysis indicates that the inhalation-ILCR and dermal contact-ILCR values for adults in
weekend follow a lognormal distribution with geometric mean 9.00x10” and 8.10x10™, respectively. For
temple exposure risk, we demonstrated that there are 89.05%, 99.62% and <50% probabilities of achieving
ILCR levels greater than 10 for age groups corresponding to children, adults, and adolescents, respectively;
yet, among these there was a zero percent probability of a risk greater than 10* (i.e., ILCR=10"). These
preliminary results might offer some important information to governments for understanding and controlling

pollutants.

Keywords: Night markets, Temples, Polycyclic Aromatic Hydrocarbons, TEFs, Exposure assessment, Risk

assessment.
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1. %3
1-1 A2 iR ah T &
195 # W R 73k 8 %-3£ & (United States Environmental Protection Agency, EPA) #_& f& ik ® s
<ol 0.1 ek (um)f]a_,a Az ko fiok(Ultrafine Particles, UFPs) B84 Jd BEZF sgmn 3
R E MR FI2 R T B H R T R B A P F TR RE HRRT A
z E" RRREAGZRBESEFE e pARARBeFEL LERH R ABFE - BFEH{RE LSRR FEHLT
BRVE SRR i1 AR B e
i YR jﬁ?kiﬂ AR fm TR Y A S ? o ek SLE 3 # 2 @ & »T i (Solomon et al.,
2011) = Solomon (2012) % 4 dp DAL v R R v i e o T I WAL LR T S L A
FHch RS A R E RS AFF SR G R BRER) G TR TOE e
e F oo A ok 7T AL W e T inded Frimre B do BAURAYE B w e 1 P et sgh{e DNA
LY. T 4wgﬁoy4,am%ﬁﬁﬁaggéfJ%ﬂb%w%#éWﬂb%ﬁ~i%ﬁ‘
FERG )N N EET M ERAAF RS S HAME ARG D

12 $ %% 42 & (PAHs)

PAHs 2 # ji74 it &4 > d g a i & 4~ 55 pk it (Carbonization) &% 7 = 2 ¥H'& 2 £ 4 f2(Pyrolysis) *
J&#TA5 A o $id ALY T B 7‘&.%.25.‘3_*_%”1 & o
- ‘E*,LIL(Carbonlzatlon) PAHs # 28 qid FiRen i1 a2 2 o b B gt v chifag gg 4
F o — 45t iR (300°C 1T)mxl$1i’—r A foRhE BB A B4R E A4 2 2 A
WA LT f TAPEd A2 R+ BIpila BE L5 -de P HF ),@mq/:,k%,;\N

= ~ # B i3 (Pyrolysis) © BF M hBER RRiEARY 0 o ﬂs"’;!—%;{ T TR TR AN
Y %;ET@F%%?*’E{—E{E\‘EH\—Q GEEETH A A A d zl_s’ Bod 24 B (400C)T & g A
W B E L FF o 5Tk 4 2 PAHs o L R Y VR M S pAHs 254 8 A5 PAHs © #7125 i
"‘E—}i%fﬂ&%’r—giﬁifﬁiﬁ’_~f%%§47‘ﬁf@ E AR o F PSR ER ”*“*#B;}LELT’Bﬂé
&9 & (dehydrogenation) % Jy| 7] fL%‘_‘J;frg. VAR R T ERCVAE S 3§ T o
7 A5 B & F (polymerization) o B 25X 4= 5 E F 40 AR BRI 0 S5 AR AR 2 ﬁﬁ xS
R > PAHs F]m v V3t R i piok b oo

PAHs (7 & kJR™ A 2 % Rfek 2 Ko f AR® Pal € F1E R0 € s VRS i i
BpARRLZHRED AL PAHs e A ZFF A2 PAHs 2 ke 2 V4 % -1 ¥0WE RIS HI
BT BB BF o R REeR L~ AR AP R iR R AL EAES Y 43
Bpea o PAHs AA + B A 3 & fo stz TR ;g: X = Jfﬁ(CyClopentadlene);t P A
(function group)4p 3 4c* A K & @ & » PAHs 2 &7 fr 7 B <> & 25CRE & fck 7 B¥ |3 10 -1
mmHg » # 7 & 4 1010 mmHg 2 F > & 387 BLAFRF P L (Sem1 Volatﬂe Organic
Compounds SVOCs) » * HATH B ¥ EFA F E2 8 4cm i o £ 1.1 710 F L 16 48 PAHs 2 &4 ~
AFE ‘Lﬁ_—k o

PAHs 2. & £ & B %3t d ~ 1775 # > F? P;f,l?%gﬁpercwalpottﬁuﬁm ﬁ;r].%’-% FEHRE b
FES A %ﬂwi}?’%’ LEIRF RN RREL DAL RO o |1 J# i RS
AP 2 KBtk 25 PAHse 8 $ 5% ¢ S M PAHs ¢ 4 & R 5 5 4 5] 7% 4 PyrBaA
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CHR > BbF > BKF > BaP» IND  DBA 2 BghiP % > % ¢ ' A fdisiior + & L sg A K 2 AL K PJp
B N RN TR RIS A oA Ik S g e ﬁ"}%’l”_*ﬁé}i 1 BaP & & % % 4 (Grimmer,
1983) i {75 § % EVpe BT L ARICA TR BT PAHs (kiR @ 4ot 88 o s BT RN BT ik
ST A N PR Sl S AR R FOBBRAA TR R PR AT
&4 s € EIRH W5 0T "5 (ATSDR 1995; Gupta et al., 1994; International Agency for Research on
Cancer (IARC) 2009) - 4*%F PAHs 2 Rt % 1.2 5 F MEFF 2 RS HE~ 1 7 < 16 8 PAHs R &
.]v}_g,\ ,x‘ﬁ °

2 L1~ %2 168 PAHs 2 L4L ~ &~ + £ 2 1 B g5
a3

- 4EH L + & B
Naphthalene NaP CioHs 128
L)
Acenaphthylene Acy CoHg 152 OO
[ )
Acenaphthene Ace CioHyg 154 Oe
Fluorene Flu CizHyo 165
Phenanthrene Phe Ci4sHyo 178 OO
Anthracene Anth CusHj 178
S90S
Fluoranthene Flt Ci6Hio 202 &/
Pyrene Pyr CieHio 202 O‘
Benz[a]anthracene BaA CigHpp 228 OOO
5
Chrysene Chr CisHp 228
CO“O
Benzo[b]fluoranthene BbF CypoHiz 252
@
Benzo[k]fluoranthene BkF CyoHiz 252 OO‘O
oy
Benzo[a]pyrene BaP CyoHi12 252
-
L)
Indeno[1,2,3-cd]pyrene  Ind CxpHj» 276 OOQO
0
|
Dibenz[a,h]anthracene DBahA CypHyy 278 O
yos
Benzo[g,h,i]perylen BghiP CxpHjs 276 90

4



F12 - 2ABEE2 RS BEST P w2 16 6 PAHs R B 1A 41

Compound Abbreviation USEPA® IARC®
Naphthalene Nap C 2B
Acenaphthylene Acy D -
Acenaphthene Ace - 3
Fluorene Flu D 3
Phenanthrene Phe D 3
Anthracene Anth D 3
Fluoranthene FLt D 3
Pyrene Pyr D 3
Benz[a]anthracene BaA B2 2B
Chrysene Chr B2 2B
Benzo[b]fluoranthene BbF B2 2B
Benzo[k]fluoranthene BkF B2 2B
Benzo[a]pyrene Bap B2 1
Indeno[1,2,3-cd]pyrene Ind B2 2B
Dibenz[a,h]anthracene DBahA B2 2A
Benzo[g,h,i]perylene BghiP D 3
* % Mk %% (USEPA) (http://www.epa.gov/iris) (Rt A % A1 ¢ S A R Mgd > Bl ! A4 ® 5 REHEN > A fn
o RO 5 102G B2 A B ROREN A RS ROREYR 5 T ‘i’éréﬂ VoA REY

D: ARFH S SR Bt LIRS
PR R T Y ROB A #1(TARC http://www.iarc.fr) (Group 1: /% %_% X% F]+ > Group 2A By Vo s R FS
Group 2B * ¥ i & X F]+ > Group 3 © &2 jf#f 5 & F]+ > Group4 : &3 ¥ v 3 2LREF]F)

WL PAHs A L 87 0 2 % REPAHs A2 chi R 5 4R L4 ] GEF R ATLFT § 7
¥ LS D N ERH P RS TR %’Kﬂ ¢ & 4 ¥ PAHs «#t2z(Li et al., 2003) - 2 B 2 #chi(Xuenwei)
B B KLY WA AR ERFIAEE AR RRERET XS TR s TAER LR
(Smoky Coal)#t & # & (Mumford et al., 1987) > 12 58 5 & 5 &) > Li & % (2003)F7 7V Rl ~ b
MOEZ B 42 PAHs #ocd R 0 B & u)id PAHs tnftac s % 13500 ke/year - 8973 ke/year 2 2334
kglyear » W E ik X A WA A RS A MEE L % X—F} B puloa By £k& Bape
P& Bl % 61.4 kglyear ~ 675 kglyear 3 154 kg/year » R A £ % L i g £EA 5 L 3h54.78
B BT pEEN T R A E R T EIL S £ & PAHs kiRend ¥ 2 - > 2§ LARk(Lietal., 2003) »

Zhong F A 1 ¢ N B AES FHRRR G FF ML A SHBENTI B LSS A
Fla i~ TR TR RARM )5%@17‘?"@? g SRR O 5\ B A T &
75 0 WL E B4 T 8L [ b % (Zhong et al., 1999) o Hrb & 20~40 A FF > - D U AT
FAE- F P ARTRBEHARIRT > BRI P ERDOR GG ARIEDFSF D 229
B RRAERFRILG R RN ~’\§1§§ml* RN AR St N R S WL PR S e
247 BoMARBEATT IR LT FHEA LT NSER T BT R b & (Wuetal,
2004) e gt et o Brs RS € B4R S TAEA B rRAPREAEOT o BT ERFA D el s BT
¥ % g & (Svendsen et al., 2003) °

¥ oh > Wang® 4 (2007)4p VMEF P £ L SRR R EOR o AP LAEEA AP fra kR
B #rig & 0k AL o Preston-Martin & £ (1982)4p ) 24 %o *.% ek *& 3 ¢ (OR=3.3, p=0.005) » & & 47 3%

5



F145 4 M - Hayakawa % < (1987)4 216 0 L % 5 #0208 285 E w21 o 5 2 G4 4 4270

AR L RS ¢ F ol o Lowengart® 4 (1987) it 12B81E (7 928 ¥ o i (7 1{;‘5 BET o BT
® 3 %A 75 F(OR=2.7, p=0.007)fr* ¥ & * ¥4 — =t )2 } ¥ (OR=3.7,p=0.009) > 2% & ¢ & s Ik *&

Bobe o HFR QA A RMER TR - Dawod{rHussain(1995) "+—¥ i# (Qatar) 3 JLUE A RAE VT F vEed cnF 2

2. - o Tung%(1999)¢ ST > SRR R 72 VSR LSRR BT ERDEPN T F 7R

% o Gauderman % (2004)F= 7 4p 4} & ?U’ RFMch ik GO W g 2 2 ZWIVE RS Fﬁ? °

13 23 A#2 F@é 4 FPBPKH S

PBPK #:7 2 & i3 f B2 FRpP 250~ A0 ~ RF2 :}*”Tiilf'—LiﬁﬁO %‘ﬁ‘vj R4
2 4L ad 18 @ H Loy 1Y 4 F s @ (L'iﬂé ¥ \JL”’;L)\ 4 ,L(ﬁ,\-‘ ,xg;é,ﬁ; 4 #g;:;}pg;;bgﬁr
)~ CH(F - RARGE)E SFEICEBEA LS FEROER R S THRIRIEE 0 R LR
R BrPFIrl o AE2REAYRELSG A - BNAEHEFTRRDRMHE 0 20 f
R A EE T AR R Gt g

%13 ﬁfiﬁ‘iPBPKﬁ%* > PAHs 2 p M 7 o % - B & * PBPK " PAHs e 7 €&+ &P > R
4 Nitropyrene #H 2_ 2 3 (Medinsky et al., 1989a) % KB SDR AL ARG N T E Bt rE g
AR 4 BUE: PUESPLFAS -SRI e m”%ﬁuﬂ( v F]t 25%2 A& P RE IR }—«Mﬁ;k
Jo 5 ¥ ek 25% & B B EAkd 40 £ 4 7T 5 Nitropyrene & 3%~ Bl2_ % if 2 /T\,,:z E Vf S RE AL U
Z 7 —':Av\—g-rn%.,.},-( f"*‘ °

¥ ¢bs 3 Bt BaP 87 7 0 % 2 Roth 2 Vinegar (1990)1 * — f§ ¥ #1558 » B ¥ o 3505 58~ 37582
KPHfe= e engkls > ¥ 41 % 3-methylcholanthrene 3£ ¥4 6 - 4 ) © o BaP ik & ki = 550
Shkdpdl o RO R AR G AP AT RN L B SR ﬁ%?%f{“lﬂ~ i H BaP i3

e sk R B2 D KR T el R A BT RS ER 0 IR L AR TR B HER
g ’_E’_ CFRBL BT R0 %‘réﬁ 2% (Moir, 1999) -

Chlang % Liao (2006)#- Fang % (2002)% Lin ¥ (2002)#74% %2 53 BT § ¥ duiopky F
(Particulate matters-PMs) % 3 J§ 1% PAHs 734 » 14 A B iy 03¢ (Human expiratory tract-HRT model)
B3 A MR B PMs 2 42R 2 A [ A fF 5 & 2 PBPK 5 £ ATE A E-F b %o 4R R B0 e
% PAHs JER 2 3% PAHs &£ » % ¢ ¢ PAHs # £ 12 BaP : 21 - i7# Ciffroy % (2011) { 536 K4~
# % s 1 Multimedia ’fs- = SN P BaPenE & p kR ; ¥ 24 PBPK fic; 3 s 42 BaP kA& -
Crowell % Q011)R] -] B Z F 24 > #1538 ko s BaP 2 "04 g4 7 dibenzo[def,p]chrysene(DBC)
kR FlAW élﬁ’% ) DBCPdL 1 PBPK #3840 M 7o o

¥+ Pyrene 2. L?—Tﬁ%s‘f;' » % Haddad % (1998)7% #% 3|k *‘Wﬁ%{"l# SR TSR ”;gméﬁ
FIE2ZAFT ER TP REORAGRAEE B :}3?]“:‘ o~ o Law £(199D) T @ * f 4 kB * AB F 21996
# Sweeney % & % i* el d e L F % 0 3 4 Nap 4p B 7 PBPK $#23¢ © Quick % Shuler(1999)ﬂlﬁé—ﬁr
N HL L o ’fs.-a%g GSH 4£:%~ Tk § i“ {rdd T2 4% ~ & & ¢ 0 NaP {r /i Mercapturates 1% #
%% & NaP i it e m™ » GSH e R < A3 F o H ¢ & 42 DNA - Willems % (2001)i& - # ¥£3
AL B R ETRAL o S e R A — i T Heferd 1 8 v AR 0 e BRECTHIZ A A 4 T
Quick # Shuler 7 1999 & ez F > B % 80 7 B fAfF 2 B uans [ B¢ > #agd NaP hi L 24
Fordg a4 g g B> RH B R BRI kEE



% 13~ e * PBPK ** PAHs 2z #p B 4= 5

Reference Chemical Type Distinguishing feature

Medinsky et al. (1989a)  Nitropyrene  Simple Model includes ingestion and
inhalation

Roth and Vinegar (1990) BaP Simple Model includes metabolism in liver/lung
and macromolecule binding

Moir (1999) BaP Simple Diffusional limitation included

Chiang and Liao (2006)  Carcinogenic Simple Model includes inhalation , based on an

PAHs , focus empirical three-parameter Hill equation
on BaP model
Ciffroy et al. (2011) BaP Full Model combines with multimedia model

to demonstrate the feasibility of a
full-chain assessment

Crowell et al. (2011) BaP ~ DBC MC Model includes oral, inhalation and
metabolism in liver/lung. Diffusional

limitation in fat included.

Haddad et al. (1998) Pyrene Simple Diffusional limitation and binding
included for

Law et al. (1991) Pyrene Simple Trout model

Sweeney et al. (1996b) Naphthalene MC Model with stereochemistry

Quick and Shuler (1999) Naphthalene MC Model with GSH depletion, binding

Willems et al. (2001) Naphthalene MC Added diffusion limitation to Quick and
Shuler (1999) model

1-4 AR R 'GTR
RERRE

PAHs 3 % i5d = i Je &£ /5i& » X 48> & %] 5 ¥ » (inhalation) ~ & » (ingestion) %2 A J§ #: ¥ (dermal
contact)  F fi2 PAHs # E &£ F[# e & m & » A M¢ > F 2 PAHs B € 385 s § 7 i
Mok dod o UG R TR A MR x o PAHS 4§ 2 RIGEN G b N AR S
(ingestion) * 1T kF7 3 * #8% p #& » PAHs € (dietary intake of PAHs)» .5 5 # 4+ kB i & Kk
- (Falc6etal., 2005) « #  F R 2G4 ¢ 38 € § PAHs ei5 & Gldogff ~ K% ~ B 4F ~ 307~ 0
g #E 2 2 4 & (David, 1999; Ramalhosa et al., 2012) » @ I 4 i FREME > B4 = p chPAHs &
W BN R A 24 ol (5 & w484 (Brody et al., 2007; Lee and Shim, 2007; Yoon et al., 2007) - %
A A S PAHs 225 A K & ﬂi(dermal contact) © & 4 "@i:ne CAABE SRR E R EHGES
T e AR B A RCHIT Ed LK B TR B I PAHs ¥e At 3 (Michalek et al.,
2003) » Van Rooij & # 12 =% FIJJ?;% 1 ERr 6B & P Ec21-165 ug 2. Pyrene pF 0 3 d ¥
1 2 Pyrene ik R k5 B 0§ 75%2 Pyrene fid A 2% fcig » 4 (Van Rooij et al., 1993) « j&
B EAR Y gt 0 GRS ATA D 5 PAHs A1 A L R SETHARKE G R
(Tsai et al., 2001; Mackerer et al., 2003) -



PAHs 2.4 ¥ € %15 (TEFs)%2 £ {4 ¥ £ ;k & (Bapeq)

% M % £ %1+ (Toxic Equivalency Factors, TEFs) ¥ % — PAHs 4~ fé4p ¥4 BaP 2. & 24 & (28> %
BT B % 30 1984 £ 48 0> B4 A en 16 A PAHs 7] 5 L ¥ 4= 24 » ¥ 1 i3 %] PAHs 2 R4 4p
34 4 Mg BaP 2o & § £ 8 (BaP equivalent, BaPeq) © ¥ R 7 ¥ (Internal Agency for
Research on Cancer, IARC)® #-BaP i3 5 % - R E4 F > BaP L e R 2 R 5145 5 § —*ﬂ‘
Tt - A B RR TS 2§ 5 R 2 RAEApiR o i 1 Nisbet 2 LaGoy (1992)3 =% 43t 1 ¥
- WA FIH A7k ) & 48 PAHs 22 TEFs £2 BaP &R B4 crff (8 5 4% 17 (Tsai et al., 2001) > 15 + 4
PSR B (% 14)° S-PAHs 2 kR R AP R 2 TEFs & > #7{8 2 #cdp T 5 BaPeq > 1€ 3+
¥ & PAHs ¥ f62 AR Bph "G 5 o

# 14~ 16 46 PAHs = # 4 |24 £ %] (TEFs)

Compound Abbreviation USEPA (1984) Nisbet and
LaGoy (1992)
Naphthalene Nap 0 0.001
Acenaphthylene Acy 0 0.001
Acenaphthene Ace 0 0.001
Fluorene Flu 0 0.001
Phenanthrene Phe 0 0.001
Anthracene Anth 0 0.01
Fluoranthene FLt 0 0.001
Pyrene Pyr 0 0.001
Benz[a]anthracene BaA 1 0.1
Chrysene Chr 1 0.01
Benzo[b]fluoranthene BaF 1 0.1
Benzo[k]fluoranthene BkF 1 0.1
Benzo[a]pyrene Bap 1 1
Indenol[1,2,3-cd]pyrene Ind 1 0.1
Dibenz[a,h]anthracene DBahA 1 1
Benzo[g,h,i]perylene BghiP 0 0.01




ARBETAE
A ZERORIE B b '+ 0 11 RFC (Reference Concentration in Air (mg/m )) ¥ RfD (Reference Oral Dose

(mg/kgday))i‘LEJk‘éixgoRfC,a%}w}a}i’ dfdFeky @0ER SRD 4T HE > vd TN
R
NOAEL
RfD=—— 1
/D UF XxMF M

HO = ADD(mg kg — day)
RfD(mg/kg — day)
HI =) HQ (3)
2 74 ¢ NOAEL (No-Observed-Adverse-Effect-Level) = &4 R %% 7 ¢ 2 2 @& E > g0 8 & &
UF(Uncertainty Factors) 5 # #£ € %]+ > USEPA % & # £ . %]+ #cs 100 ¢ HEHAF %L ~ L 24
Feni £~ 42 NOAEL ~ &4 | P T ~ | %% 2> F]F » MF(Modifying Factors) & i3 &F F]+ o L3
e b ' 201 3R B 7 #c(Hazard Quotient, HQ) % 7+ > ADD(Average Daily Dose) 5 T 3#2% p & £
(mg/kg-day) » % @ 5 Bt 4 F2 HQAp 4 ¥ 7 & T 4pdic HI(Hazard Index) » § HI<1 pF& 7371 §
4” g’f R EBIERE T 6 ARBE G HAREL G ET Ak H>l B 7 i1 B4 F A i
BIEET €5 ERBL G -

2)

#E %% Bk b % (ILCR)
# £ % 24 B b & (Incremental Lifetime Cancer Risk, ILCR) #1245 % ® % %% (USEPA)# & 11 &k e

=0

%R o8 3R A NAREY kB OREFT AP ERELRELG c 2RI R RBLE
TAABN N AR B AT

BW*

E,(CSF, (—) )IR., - EF - ED

inh

Rinhalation - BW AT ch (4)
1
Ecse(EWys )IR,, - EF - ED
Ringestt’on = 72W AT ch (5)
BW -
E,(CSF, (—) JAB-SA-EV -AF, -EF - ED
Rdermal - BW - AT ch (6)

Ei 5% ps3r/#Er 245k EER®OYm)  CSFi 45 /3~ Hhm sk 75 (mg/kg day)' » BW % &%
£ (kg) IRy % *¥ %% & (m’/day) > IRjpg 5 # » & (m’/day) > EF % % % 47 & (day/year) ED % % & P¥ ¥ (year) -
AT 5 355 % 5Bk b % PFF (day) » AB 5 A E e 3 () SA 5 A B #7145 #(cm) EV % b &
#p (event/year) AFy % A ' ¥ & (mg/lem®-event) > ¢f % ## F]F (10°) o ILCR > f25° S8 &k 4o
1.5 #7157 o



# 1.5 ~ILCR = 425 ¥ %3¢

Symbols Definition Units
E; Daily exposure level for inhalation/ingestion ug/m3
Eq4 Daily exposure level for dermal contact ng/m’
CSF; Inhalation carcinogenic slope factor mg/kg-day™
CSF4 Caner slope factor for dermal contact mg/kg—day'1
EF Exposure frequency day/year
ED Exposure duration year
BW Body weight kg
AT Averaging time for carcinogenic day
cf Conversion factor 10°
AB Dermal adsorption fraction -
SA Dermal surface exposure cm?
EV Events frequency event/year
AF4 Dermal adherence rate mg/cmZ/event
IR (i) Inhaltion rate m3/day
IR ing) Ingestion rate mg/ day

2. Py B

B 457 PAHs AR 2L B RA TSI E A4
- RBIEER# R A 47(DFF R E3Ek L PAHs (particle-bound PAHs)** % p ~ &p 2 # § 0 £k
Boe (QfI* & 12§ k& (Bapeq) 2 3 £ ¥ 2 Bk b '& (ILCR model) k3% &7 ij § ¥ 'rﬁifs # PAHs h
Mo ¥ - FARTEHNEIRE &m%kihﬂiﬁiéwﬁwéi'

eQEBRFBAENRBFENZQ)REIP AL

3. Hsg
3-1 PAHsH # 2.3

AR FE R BRI Z ¢ RIFHCE PAHs i)
BAEFRE R HEYPF L 2011 2100 27 p 3

“~

SRR TRy 2
% 22 0 Beft < ek 13 %+ BERFE 55 2

B AT o A

HIZU R R R b G

’l{B’s

RIE 2P

IAHskgaiJ,gwg

B - BLE ANEBL BBE G- PR 51 RARDAAGRE LS e PAHs BR > v - ] B
U EPER N 05 40 A 482 R EL L 3 b 8 B (4o 31 R A) 1520 AR B L &
#oened SBL(AeR] 3.1 HFEREB) AF EPRIEEI T P S BRE60 A2 R o iR - (8 R Y
ohrE R aE BRI A ‘-"1%@#% SAGEPN i F A UEEE P ARPIRE °

A3 5 B PAHs 340 B2t 2¢F D AR 8 9 B 3R o 4R P B 5 2012 & 121 7 (2 2013
E AV A A AL T AL 2R R AN S e P LT R
W12 & 12017 PEHRFEPER wF ARG ER P20 BRnREDBEI AT R o
AT B R L ST RAE R BB W 32 ag 7 A% B EA
a—b—oc—odoefog  F A X R P EARERBITAREIS A+ 5 F P2 AT L EARER
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TIARES rd o REAJEFTTRBORER 3 T RRTERETERpY HERAEZ A E 5 BTH
B PAHS (kB 0 iB @ fp B LA SREY F 4 2 PAHS fe ok ok i A oo imik e B p Hdcdk 3.1

»:Lrﬁ— o
B 3.1 HERD =% @
231 HEBEAATH
& -
T Ry FRERT P ERPRFLTP HERBRT L B Y EDP
T A (GF= ~%2) G¥T ~F= ~3P) GE- ~ikw)
BEPH 2011 & 107 2011/11/1 2011/10/28 2011/10/27
% PRy 27p 3 11 % 2011/1172 2011/10/29 2011/10/31
2 2011/11/15 2011/10/20 2011/11/03
2011/11/16 2011/11/04
2011/11/22 2011/11/05
S
7 ] £ 2 % =
bl Tip sbg it p Tip sbg it p
T AN SN S B O RN SN N R T AN S SIS SN SR
T L E FoL 2 T E 4»L > enp LT A GL T E 4»L 2 enp
Hp Hp
BHEPH 2012 & 12/14* - 2013 & 4/104~ 2013 & 4/3° ~ 4/8°
P 12/27% ~ 12/28° 4/114~4/24°~4/25"  4/9" ~ 4/12F ~ 4/17" ~
2013 # 1/13°+1/26° 4/19% ~ 47229 ~ 4/23¢
Gpl £ pERYS| N T
S I I = o=
° b & p= T p| 1= v =2
S R D hp o= pp 5T = g2
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W32 #5p ik g 7 LR

32 RERABRE
Grimm1.108 ¥ e ficfe & 7R Gk (B] 3.3A) A * k¥ fx s Hpwiv 8 — fop ot o *ﬁﬂ S s
R g MORALE SRRSO AL AT 90°hF Mg 3 @4 3 recipient-diode - i i diode
SEUELER R E AR AT BRI A PR AR £ R RREA iR EER oV £
Rl S F 4 0.3um-20um » & < PM 2 B[k & ¥ £ 100 mg/m’ + &FCR 5 1 particle/L + £ LA 5 +/-
2% > {47 & 5 +- 5% pg/m’ > B TR R 5 4-45°C 0 IR E BB R FHR PSP WS 1.2 L/min ¢
PAH-sensor Model 130 (] 3.3B)&_i# * & o F ZFi LT (7% @3kt F 7 gl gk e -
TRE o REFRTETIRETFIL OUEEIEPEEL PAHs kR c HFHRE A LT 4R £ 4 PAHs

12



GOk R 0 e i R A48 PAHs ek R 0 STEIER 3 FRER (g - A 5 R BT RIS F
% 0.3—>20um > & % % 0.23-0.3-03-04-04-05-0.5-0.65~065-08-08-1~1-1.6~1.6-2~
2-3+3-4~4-5~5-75~75-10~10-15~15-20>20 pm * 16 fai /= % & -

Portable Aerosol Spectrometer wodei 1108

I
Mean |l((stand]|(f size
@ foignt ] |_oy_ || Moz
o
oc

vvvvvvv

| GRWMEBWW'C' e

Bl 3.3 ~ (A) Grimm1.108 and (B) PAH-sensor Model 130

33 5ok h B8
AETEHR PR ETEEREBL G 473 PAHs BEA BRSfo A MEG - SV - 3
R Ef B A S 2 A(19-64 )2 j(5 18 f)» " Ed P BL LAGHFE T P B L
Wi g R G 40 A 482 20 A4E 0 R3O0 A4 RIFEGITEAZAIAL D F oA AMERE T
B B IIMALERBRGETE o F - AP EARLT DT p Bape=[(L 328 % PAHs ik B ¥2/3)+(%
#57 & 2k PAHs Jk & *1/3)] x percent(%) x TEFs B Bapeq=[(L 32§ 4 % PAHSs ik & *2/3)+(L 32¢ < g
PAHs jk & *1/3)] x percent(%) x TEFs o % = 384 5 Rph %G8 » 2 735 3 E ¥ L Rop b 'k = 4250
(ILCR) k25 » & uliz B & # W F a”—'k‘a\% 2R KRG E o N4

_—
I.-(CSF_I?} J-]Rnxmh}EF-ED

Rin = 7
inh EW -AT x cf ©
By
Ea-(CSF.i =y J-AB-SA-EV -AF.- EF - ED
Rier = 8
der 3W AT xef ®)

BEABREABIAAPRLEHEAS S F &2 34 = ik & FH 1945 Liao £ Chiang (2006)
JaZER S 011 > F o0& 5 12-17 > 3 4 5 18-70 f o *F7 3 1% 4845 (2008)i] 17 & B b 3E 4
fi PAHs JE B % #2080 21 8 PAHs A At v % s FFpeag g uh,};}i&\ ]k + 21
8 PAHs #7ibz vt 6 > dpak IV kenie 5 & B3k PAHs )k & » £ 3k + TEFs B Meni £ 2 p gzt
TEPp2ZAPEEBaP R EA 4 EEBEREY PAHs e kR - AFF T 2 ILCRfsA*L;: .
FESIBAER PR GE > 2N AT

1
E.(CSF, (%VV)JRW, -RT -VF -ED

R .=
inhalation BW . AT

N ¢ Ei A& P A4 d BIER(gm’) s CSFi % % r M A & F]F (mg/kg-day)”’ » BW %
8 (kg) » IRy 5 #¥ 5 % (m'/day) » RT % 7% § FFRF (min/=) » VF % %2048 & (= /year) » ED % % B¢ R
(year) > AT 5 T35k & D% b & PF I (day) > of 5 3 715 (14407 %10 o

xef 9

ARBEGFE
2 5—1(}%’ B R % + 0 12 RfD (mg/kg-day)#? RfC (mg/m3)§é’é* k*% &> RfD &
F %5 USEPA 21 # PAHs » © 5 4463 44 # & > » % 5 Nap~ Acp ~Flu 2 Ant(%
T b % {'1 /& % 7 #c(Hazard Quotient, HQ)%*\ T 3 E A R 4T
13



_ Cm.,(mg/m3)

= 10
RfC(mg/m’) (10)
ADD(mg/kg —d

HO = (mg kg —day) (11
RfD(mg kg —day)
C-IR-ED-EF
ADD(mg kg —day) = ———— 12
(mg [kg =day) =—p = (12)

D3¢ Cair 33 % ¢ A4k A (mg/m’) » ADD (Average Daily Dose) & T 354 p 4| £ (mg/kg-day) ’ IR
5 v g (m’/day) » EF 5 % & 5 (day/year) » ED 5 % % PF R (year) » BW S € (kg) > AT 5 T35k
PFRY (day) o % RIE %% ¢ NaP 3 RfD & RfC & » ## 7 #-Nap # » 2 3%(10) Acenaphthene ~ Fluorene
4v Anthracene F » 2 ;4 (11):2 (T 2R p b e 8 -

# 3.2~ USEPA # PAHs 237 RfC &2 RfD &

o RfC (mg/m°) RfD (mg/kg-day)
Nap 3x107 2x107
Acp - 6x10
Flu - 4x107
Ant - 3x107!

— IR T AP M By

35 %L 2
r1 EXCEL it {79 5 #cdp ~ 17 53t > 1 2 Crystal Ball $it88:E {7 5 3+ + % i/ (Monte Carlo
Simulation) > ] * H % 4% P~ &% (random sampling) = ;% 4& KB *& & o

4. BE83H
4-1 HPAHsPs kR
4-1-1 %

P E R 0 T p @ PAHSE B 2 T 9@ 5 270.68 pg/m’ (range: 127.74-590.78 pg/m’) ;
Bp e PAHSE B 2 T ¥5i % 321.37 pg/m’ (range: 125.2-619.38 pg/m?); 4 § ¢h4 PAHsE & 2. T 35® 4
97.8 pg/m’ (range: 76.3-141.1 pg/m’) o A7 § &F F Ehp 3 > RHLT P AP > MFNFFE 2
Z BWPAHs)ER » > MBEPIER ZEAB(R4D AL A L@ F e BRD § 7 e B res
2% F HAE 0 B PMy ~ PM,s ~ PAHs ~ CO% CO, % (Zhao, 2010) » # A %] % = /| iR g 2 = /| pF4_$
2R R EFR LT EII BRI FRAS g HAR L RAPFR o v B ghgRs 27iR)1F 2 PAHST $5-
JPEE R A W] A 21pg/m® ~ 19ug/m’ ~ 36pug/m’ s 23pug/m’ > ] 3tk Bk % 2.7.51-16.9 5 2B R F]th
HFHRZXEPERF AR ABRFA ARERIDEBE AR o 4 FIHE AT %KL AE - g
BoF  H-oprx RANE VR g B2 A AFMINAE L €7 MBERZAR ©
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o

n

concentration (pg/m3)
N
2

Total particle-bound PAHs

07:00 07:10 07:20 07:00 07:40 07:50 08:00

Sampling periods (minutes)

B 4.1~ T/ip 2% 28 PAHs FR®ER

412 #

FI42(A) 5 # | PEPRA BLE R+ % BT 8] PHALE YT ATA PAHSR R 2 1 £ % i % 10
BT 5 B @ 1SE 0 B R A U 5 385£203103424314 pg/m’ o ok A1 R R RS 10 - 12
BAelS — 178 €5 R £ALA SR - BA2B): 1 2 0 3 b 4 GPAHST IR © F42(C)
SHEAERpHATR) A R ABPAHSIER > 2 AT 2 p 22T 2 pPAHsIE A M 4 e BB o 4 Yha
B0 A 8] 5 671£33340165£110 pg/m’ ~ 421667418815 pg/m’ ~ 2662174 188£15 png/m’ « #-7 & %5 (4
a— @) PAHSK & 4o {6 T30, 7 Bart 2 - § 2@ pF o KT IOPAHs K R A 5§ 234.740298.7
ug/m’ > @ EE 2 p T ioE PFPAHSE R 51993 pg/m’ > 2 b B RS & X £ 2 pPAHs)ER 5 2 E 2 p
PLSE o KPR P RAR P LTIOKR R TG AT SR A pE<0.0001 0 AR R
P p kR A PEEFLR

700

Y
g
>

Particle-bound PAHs (ug/m?)
=3 (73 &=
g g8 =8

—
=
=

<

9 10 1 12 13 14 15 16 17
PR

600

oz£% i p (n=21)

1000
so0 | C w0 (=l

850
400

300
200 °
100 I
a b [ d

Bl42 - (AT EpEAMER Bt 2(=HECO)5x T i2py
22E 2 p 3 kA BpPAHsT kB

700
550
400
250

Particle-bound PAHs (ug/m?)

100

Particle-bound PAHs (pg/m?)
>

a b c d e f g e f g
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4-2 * FRIEFRF T BPAHsE B
4-2-1 &+

Grimm1.108 H #74k e i i Mok s % B 4 F1/4.0.3 um 2 >20 pm> & 16 &/ % & > 4 &) 5 0.23-0.3
um > 0.3-0.4 um ~ 0.4-0.5 pm ~ 0.5-0.65 um ~ 0.65-0.8 um ~ 0.8-1.0 pm ~ 1.0-1.6 um ~ 1.6-2.0 pm ~ 2.0-5.0pm
5.0-7.5 um ~ 7.5-10.0 um ~ 10.0-15.0 um ~ 15.0-20.0 um % >20.0 ym > #*2+F[R-H o 5 = B i B o 5 F
PM;~PMy.10 14 % PM.10(10- >20pm)° 241 5 PAHs B R = | enFERAEF 25T p~Bp & F F 3”5 = PMy.10
>PMy>PM,jo0 2T p ~ P &% F 2 PAHs )k R s~ B <2um % 2-10um 2 fe ik &4 81. 9 84.7% >
B PMj £ ® ki & Jf»_xj_ T 3R e PMy 82 PMy o #T ik B4R F > X Fllap g b 5
AR GE R O BN o R PR R E AR R i e

#41Tp «iEp 24§ PAHs o 5 2 F AL

F AT % B (um) Rk B (ug/m’) 2 | A (%)
T p B p ¥
<2um (PM,) 100.54 (42.14%)  148.15 (38.79%)  30.62 (31.33%)

2-10pm (PM,.19) 101.60 (42.59%)  165.84 (43.14%)  50.57 (51.74%)
>10pm (PM.0) 36.42 (15.27%) 67.98 (17.80%) 16.54 (16.92%)

FoomgdTp s EBpELFRFLRAZFARARET 28 PAHs R 0 1Y PMz/PMm ey
2. PMo/PMyo 5 0.99 ~ P PMo/PMyo 5 0.89 : # # PMZ/PMm % 0.6l o ii;; Kan e B BB
2o PMo/PMjptt B~ % 5 0.94~0.96~0.93+0.92> &7 % & ¥ gk PM,/PM, o + IEI:» 0.80~0.82 ° 72 %
¥R PMo/PMio  EARIT > ERT AR R AR PMz i PMyg +b & "% 14> Jiip] £ FAF & 4 47
FR 5 REEARERD > REY CRIABRGE 6 AE T RERD BT ERFRE - 4
ik LA PR PMER F A 0 S5 PMy/PM g b (7 1 o
422 s

AR 16 FEIER R £ 2 0.23-1 um > 1-3 pm ~ 3-10 pm fo>10 pm = % F 5 IR0 H 4.3
F43A B CAS S+ % 52T pfok 3 228 & p PAHs 44 F B> 4242 % 17 0.23-Tpm 5
& TS5 %~ 62 %fr 69 % o MRl 43A B e CHfeh A e WS Lo Aot slpr - 2 m % ¢

RAE P AL B 0231 pm > 13 pm ~ 3410 pm fe>10 pm T 0 A B 69 % 8 % ~ 10 %

e 13% o Fang ¥ (2002)R1 & & ¥ % 2 # RFHAFTRAILAS F > ¥ 28~ RfA - ~ LT g 4 &)
TR R RIS R ;g;;,w % 0.18 = 0.32 pm fr 5.6-10 um » 2£& % & p ;hgﬁmﬁ\ T
{8 5% &3 0.56-1 um e 5.6-10 pm - Jettet % (2002)47 21464 & #2424 f B9 & 0.06-2.50m » F % &
% 0.26-0.65 um ¥ o o Bim (A YRUEFAS T A 2 2 fiol ? A& U mpicl Lum 0T 5 A ok
80%;it » A REPEvR k5L BAGT I Ve HB PN § L2 BE R PEE UM o

~t
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A 00.23-1um || B C
O1-3um

O3-10um
o M

Bl43-A)*%x B)O)HF =X ~F 2 perztd it p PAHs #4054 fF §

P

B 68 %

43 B4 LARBL %

AR B R % 0 A7 12 RID (mg/kg-day)¥? RfC (mg/m’) k2 5 b % 8 > 22 RB b "6 S 8cE 5
WA 42 A2REY FRYPFED)E THEFFADAR > [~ F 2 EZ2 2L LWL 1161024 & o
AFPTENRPAERFRGEERA A3 BRI NG ER AL BT EHl L A F 2
paul i 0.691~068400.68; F % Fp 4w 0.8670.866 1 0.865; & % 2£F 2 p &~ w5 0.579 ~
0.578 4w 0.577 1+ %2 p 2 HI $<1> 274 2k B> PAHs T % § & 2 2Rk & # 24K
T b e AT Eg e

242 2ARB2 b G SE

Parameter Units Children Adolescent Adults

Age year 0-11 12-17 18-70
Inhalation rate (IR)* m3/day 7.93 7.93 9.03

Exposure frequency (EF)  day/year 24 24 24

Exposure duration (ED) year 11 6 53

Body weight (BW)" kg 22.58 32.51 59.92
Averaging time (AT) day 4015(11x365) 2190(6x365) 19345(53x365)

* $# * ICRP66(ICRP,1994)
ke * (7 pcka s ¥ (http:/www.doh.gov.tw)
43~ 4 X2 5 AFEPEATED 2L ARFLGE
fagep Zag ey FERAF LD

Children  Adolescent Adults Children  Adolescent Adults Children  Adolescent Adults

Nap HQ 6.78E-01 8.63E-01 5.76E-01
Acp HQ 5.01E-04 348E-04 2.15E-04 6.38E-04 4.43E-04 2.74E-04 4.26E-04 2.96E-04  1.83E-04

Flu HQ 244E-03 1.70E-03 1.05E-03  3.11E-03 2.16E-03 1.33E-03  2.08E-03  1.44E-03  8.91E-04

Ant HQ 9.57E-03  1.54E-04  9.49E-05 2.81E-04 1.95E-04 1.21E-04 1.83E-04 1.27E-04  8.04E-05
HI 6.91E-01 6.80E-01  6.80E-01 8.67E-01 8.66E-01 8.65E-01 5.79E-01 5.78E-01  5.77E-01

4-4 PAHsK B '
441 i 3%
PR R B A S I5(518 ) A (1964 ) BB B—RD (T o) P
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7% 5P| T (PAHs) » ¥ %ﬂfr#&ﬂ‘iiﬁ ARRT DBFERZEIES > KGFRTHIRFAREBEER
Ea B #liﬂ%%;fafi FPF ERARBape) 2 HEH L RFER GILCR) > & 44 535 b "2 B9 4
Beim o £ 454 LB EIR - AB ~ SA v AFd) % # % %@ (EF v ED) o o 7 ocfaips F At 74 5
LRV | fJ~ ZHEAGUFEAF LT AN S N62.8,0.6)2 N(36.24, 1.05) -

d\ﬁﬂ %18 ILCR »La [ ,}J 3"—*16 ™ A E ] ZA\Vajﬁﬂ&KﬁfE’ He %%ﬁp Jkpaﬁgﬁiy
- B " 4 - =x & (Exposure frequency, EF (day/year) = LN(12,1.2) o 2% B 77 = X 2 -] 3440w~ (1)
% 5 5 5.36x107 B 1.30x10° 2 B > 14 § & 2.35x107 F| 3.38x107 vt Al B 0 £ [ IEITIER 2~
b g B 1.30x10° 5 5% o i1 OSHA TR A FHLE T h'GE 10° o vt L B2/ i578 A 1 &
BE o A Y @m—,ﬁ MR AR MRS A BB G AT 12><10’4 3] 2.35%10° 2 /& >
&AL ER & AT 3.45x107 B 81010 2 B o H P ] 35 P GER D YT & Fleh PAHs KRBk & 5
2.35x107 > & OSHA *T & &M F1LA T b6 E 107 43T > 49§ A2R FALM L - E%] 44 %4 FR o -
BEHZF AP DRBEEARNR G AL RENT D SR AL N R ORGSR
TR e

FoA4sF AR P ARG REEN: K BA G LN HEF EA H)

Definition Units Children Adult
Population parameter
Age Year 5-18 19-64
Body weight (BW) * kg N (36.24, 1.05) N (62.8, 0.6)
Inhalation risk parameter
Inhalation rate (IR) ° m’/day LN (7.71,1.27) LN (9.01, 1.26)
Exposure frequency (EF) day/year LN (12, 1.2) LN (12, 1.2)
Exposure duration (ED) Year 1 1
Dermal risk parameter
Dermal adsorption fraction (AB) ° - LN (0.13, 1.26) LN (0.13, 1.26)
Dermal surface exposure (SA) ¢ cm’ LN (2196, 1.08) LN (3067, 1.06)
Events frequency (EV) © event/year 1 1
Dermal adherence rate (AFy) ¢ mg/cmZ/event LN (0.04,3.404) LN (0.02, 2.668)
Averaging time (AT) © Day 25550 25550

* Adapted from Department of Health, ROC (http://www.doh.gov.tw/cht/index.aspx#).
" Adapted from ICRP 66 (ICRP, 1994).

¢ Adapted from USEPA (2001).

d Adapted from USEPA (1992).

4-4-2 _?:;aég,

%455 A3 A0 sBg R 22008 EPF S BN SRR PAHs JE R B % -0 8 21 E PAHs |~
W BRF R p e 2 p BTk R A bk 21 §& PAHs #7ik2 v & > £ 3k TEFs i Mieni
BaP. > tr W 2 kB kB PAHs chF (kR - B 45 A B? T2 p 22t 2 p 324 £ kR (BaPy)
BEBET A LF AT EP Aot 2P BaPy B4 B L 25.49+14.12 ~ 32.44+7.53 £7 21.66 +6.39ug/m’ » P
MphEiep ”Lr;%&fg | PAHs ch4 (kR B>zt 2 p 0.8 - 1.5 « 2475 % ANOVA 24 % ~ %
AFRpEATED 3 EFIATFHFLE BEHTIL pEOOL 273 R FSETp 22T
Ep 3 .@‘uelf%;?%’i 28 .
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3.00E-03
250E-03 | BEP Bp 2.32E-03
2.00E-03 |
% 1.50E-03 |
K~ 4.00E-05
1.00E-03 | 3.00E-05 7.12E-04
2.00E-05
5.00E-04 | 1.00E-05
0.00E+00
0.00E+00
Inh-] #% Inh= 4 Der-] #% Der= %
Bl4d [ 3%2 AT P2 ED2ZE 80 FRMALGE
#4534 8 PAHs k& % & £ 3522 BaPeq
T 1237 8 8k PAHs (ug/m3) BaPeq (ng/m3)
L FART % % x % = TEF® %z % x % 2
Fp FiEp g FiEp ¥i2p I g
Nap 0.87% 2.50 2.59 1.73 0.001 0.0025 0.0026 0.0017
AcPy 0.28% 0.82 0.85 0.57 0.001 0.0008 0.0008 0.0006
AcP 0.55% 1.60 1.66 1.11 0.001 0.0016 0.0017 0.0011
Flu 1.80% 5.19 5.39 3.60 0.001 0.0052 0.0054 0.0036
PA 4.82% 13.87 14.39 9.60 0.001 0.0139 0.0144 0.0096
Ant 1.22% 3.52 3.66 2.44 0.01 0.0352 0.0366 0.0244
FL 13.70% 39.45 40.94 27.32 0.001 0.0394 0.0409 0.0273
Pyr 12.55% 36.13 37.50 25.03 0.001 0.0361 0.0375 0.0250
CYC 11.12% 32.03 33.24 22.18 0.1° 3.2026 3.3240 2.2184
BaA 11.43% 32.92 34.17 22.81 0.1 3.2925 3.4172 2.2807
CHR 10.54% 30.35 31.50 21.02 0.01 0.3035 0.3150 0.2102
BbF 2.43% 6.99 7.26 4.84 0.1 0.6991 0.7256 0.4843
BkF 3.66% 10.55 10.94 7.30 0.1 1.0545 1.0945 0.7305
BeP 5.64% 16.25 16.86 11.25 0.01° 0.1625 0.1686 0.1125
BaP 6.17% 17.77 18.44 12.31 1 17.7707  18.4439  12.3096
PER 3.81% 10.97 11.39 7.60 0.001°  0.0110 0.0114 0.0076
IND 2.13% 6.13 6.36 4.25 0.1 0.6132 0.6364 0.4247
DBA 1.38% 3.98 4.13 2.76 1° 3.9838 4.1347 2.7595
BbC 2.62% 7.54 7.82 5.22 - - - -
BghiP 1.34% 3.85 4.00 2.67 0.01 0.0385 0.0400 0.0267
COR 1.93% 5.55 5.76 3.84 0.001°  0.0055 0.0058 0.0038
total 100.00%  287.94  298.85 199.46 31.27 32.46 21.66

Y F 4BAS I (2008)3F ik PAHs F A v
P4 #  Nisbet and LaGoy(1992)
‘% * Malcom and Dobson(1994)
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Parameter Units Children Adolescent Adults
Age Year 0-11 12-17 18-70
Cancer slope factor (CSF) (mg/kg—day)'l LN°(3.14,1.8) LN°(3.14,1.8) LN°(3.14,1.8)
Inhalation rate (IR)* m’/day LN°(7.71,1.27)  LN%(7.71,1.27)  LN°‘(9.01,1.07)
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Visiting frequency (VF) event/year 24 24 24
Exposure duration (ED) year 11 6 53
Body weight (BW)" kg LN°(22.36,1.15) LN(32.41,1.08) LN(59.78,1.07)
Averaging time ( AT) day 25550(70%x365) 25550 25550

*$ * ICRP66(ICRP,1994)
PR * (7 acta S ¥ (htp://www.doh.gov.tw)
‘LN : ¥ &~ % (GM, GSD)
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