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Abstract

This study was conducted to investigate the distribution characteristics, source identification, and health risk of polycyclic
aromatic hydrocarbons (PAHs) present in particulate matter 10 (PM-10), in Gwangju. PM-10 samples were collected from
September 2021 to August 2022 from three sampling sites, one located in each of the following areas: green, residential,
and industrial. The average concentrations of PAHs were found to be higher in the industrial area (9.75+6.51 ng/nr) than
in the green (6.90+2.41 ng/m) and residential (6.74+2.38 ng/nf) areas. Throughout the year and across all sites, five-ring
PAHs accounted for the largest proportion (29.8-34.5%) of all PAHs. The concentrations of PAHs showed distinct seasonal
variations, with the highest concentration observed in winter, followed by autumn, spring, and summer. Source
apportionment analyses were performed using diagnostic ratios and principal component analyses, which indicated that
coal/biomass combustion and vehicle emissions were the primary sources of PAHs in PM-10. The incremental lifetime
cancer risk was estimated for all age groups at all sampling sites, and the results revealed a much lower risk level than the
standard acceptable risk level (1x107).
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Fig. 1. Location of sampling sites in Gwangju.
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Table 1. Meteorological data during sampling period
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Season Sampling period Temp?rature Wind speed .\X/in.d Humidity Precipitation
() (m/s) direction %) (mm)
Sep. 24 ~ 30, 2021 22.4%0.7 1.0£0.3 NE 79.3£8.8 0
Autumn Oct. 20 ~ 26, 2021 12.3+£1.0 0.9+0.3 NE 65.4+4.7 0
Nov. 17 ~ 23, 2021 9.5+2.7 0.8+£0.4 WNW 84.5+8.7 0
Dec. 15 ~ 21, 2021 4.2+3.6 1.2£0.6 NE 79.2+7.5 0
Winter Jan. 25 ~ 31, 2022 2.4+1.8 1.3£0.3 NE 54.5+7.9 0
Feb. 22 ~ 28, 2022 2.9+£3.3 1.6+0.5 NE 52.2410.2 0
Mar. 22 ~ 28, 2022 9.8+2.1 1.6+0.6 WSW 64.2+17.4 55
Spring Apr. 19 ~ 25, 2022 17.9£1.9 1.3+0.4 WSW 61.0£18.5 24.4
May. 17 ~ 23, 2022 21.0+0.8 1.4+0.5 SW 56.8+11.1 0
Jun. 14 ~ 20, 2022 23.4+2.4 1.8£0.5 WSW 84.414.8 34.1
Summer Jul. 19 ~ 25, 2022 25.5+1.1 1.5£0.6 SW 90.5%5.2 19.5
Aug. 17 ~ 23, 2022 26.8+0.6 1.1£0.5 SW 91.246.0 89.2
Table 2. GC/MS conditions for PAHs analysis
Parameters Conditions
GC Agilent 6890N
Detector MSD (Agilent, 5975B)
Column DB-5MS (30 m % 250 nm x 0.25 g#m)

Injector Temperature 260C
Carrier gas
Split ratio (4:1)

1

Split/splitless
Injection volume

Oven temperature

He, 1.0 mL/min, constant flow

Column initial temperature 80C, hold 3 min 10 €/min to 300C, hold 5 min
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Table 3. QA/QC data for PAHs

PAHs Abbreviations Cillilliégtion lnggid Retent(ioz)n time Pre(cogion Acc(%acy
Naphtalene Nap 0.993 0.09 0.00 1.02 98.00
Acenaphthylene Acy 0.995 0.07 0.00 3.02 95.67
Acenaphthene Ace 0.998 0.08 0.00 2.76 96.00
Fluorene Flu 0.997 0.09 0.01 3.65 95.00
Phenanthrene Phe 0.999 0.09 0.01 3.08 93.67
Anthracene Anthr 0.998 0.08 0.01 3.02 95.67
Fluoranthene Flt 0.995 0.09 0.00 2.81 94.00
Pyrene Pyr 0.993 0.08 0.00 2.47 93.33
Benz(a)anthracene BaA 0.992 0.07 0.00 1.63 93.67
Chrysene Chr 0.998 0.07 0.00 0.63 91.67
Benzo(b)fluoranthene BbF 0.997 0.07 0.00 1.19 97.33
Benzo(k)fluoranthene BkF 0.998 0.06 0.00 1.26 91.33
Benzo(a)pyrene BaP 0.989 0.05 0.00 1.61 94.67
Indeno(1,2,3-cd)pyrene IcdP 0.991 0.07 0.00 2.18 95.67
Dibenzo(a,h)anthracene DahA 0.997 0.06 0.00 1.23 93.67
Benzo(ghi)perylene BghiP 0.998 0.07 0.00 1.88 92.00

Jefol /AR (BS 01802.1a, 2021)°] wHe} =38
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o]-85tq 40T A 1 mL B=7} 2 wi7hR] 552 Al
7t

PAHs E4A] GC/MS(6890N GC/5975B MSD,
Agilent, USA)E AF85to] PAHs 16352 A4 2 A%
A5tk 24 2712 Table 201 Uebd sl GC
ZAY2 DB-5MS 30 m x 250 nm x 0.25 pm)E At
2319tk GC oven?] €& AL 27 2EE 80CE
3w FA1EE % 300C7HA] 10C/min® S7HA1714,
FF2LoA 58X FAAHRTE AY ol HUEY
(Selective Ion Monitoring, SIM) ¥ &2 EA At
ol AZEsIA

PAHs B4 210 tigt A=) S 9)s) A&
Al, AUt ST E Table 39 YEFH ST PAHs®
w575 Agte]| thsl] i EEH 2K Relative Standard
Deviation, RSD)+= 0.1% °©lots <5 A4S &
o}, HAHESHA(Method Detection Limit, MDL)

EAWEEE 2 0.2 ngol BF 845 7HY

91, 0.05 ng ~ 0.09 ng= EX =3t
=4 AUE= 5% ol o™, A== 91.3% ~
98.0%= UErHth. AT 3545k 0.2 ng
~ 4.0 ng HlollA 245t o, A4d B2t A 4
AR 0.98 o122 YT

2.3. 8AlEM

2 Aol PAHsS T8 44 nfefelr] ¢
SflA] SPSS 20.0 (SPSS INC., USA)& Algste] 4
EEA(Principle Component Analysis, PCA)& st
ek 1zt digh =24 sl golstr] sl =l

w2 S o] g8tsnt
2.4, SIsHALIt

1=l
=

ﬂ,
8
)

¢ PAHSE oz 9ol B7HE AAlsHt
A EA9] &2 Jrof whEba] 1A Tt 7t
< Zotgor, TEde) S o2t 2
1 A1), @& AtstAtHDe Pieri et al., 2014;
Jambhari et al., 2014).

=

Hsiegs g4z B7tst] AAsh PM-10°]
.S

=

off o ool

o 2 ot

£ 1k
o2

o



B2 oA RA(PM-10)9] TR

7% 247

=

éé%é' .

Concentration (uy/ m")

*

(a) SA1 (b) SA2
= 80 =8
3 3
g . . g
c 50 c 60
2 . 2
g g
5 40
3 $ :
U v
5 ;
8 20 . %l [yl
M .
* 0
2021 2021 2022 2022 2021
Autumn  Winter  Spring Summer Autumn

2021
Winter

02 2022
Spring  Summer

2021
Winter

2021
Autumn

2022 2022
Spring  Summer

Fig. 2. Seasonal variation in mass concentration (ug/m’) of PM-10 in sampling sites.
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Table 4. Concentration of selected PAHs (ng/n) in samples of PM-10 from sampling sites

PAHS SA1(n=84) SA2(n=84) SA3(n=84)
Ave.£SD Min. Max. Ave.£SD Min. Max. Ave.£SD Min. Max.
Nap 0.15+0.17 N.D. 1.43 0.15%0.13 N.D. 0.77 0.13+0.10 N.D. 0.39
Acy 0.19£0.11 N.D. 0.47 0.19£0.10 N.D. 0.50 0.29£0.53 N.D. 3.35
Ace 0.34+0.39 0.05 2.22 0.31£0.31 N.D. 1.54 0.48+0.77 N.D. 5.82
Flu 0.30£0.49 0.10 3.73 0.28+0.38 0.09 2.67 0.25£0.37 N.D. 3.35
Phen 0.61£0.76 0.20 4.73 0.54+0.71 N.D. 4.09 0.49+0.34 0.06 2.19
Anthr 0.26+0.12 N.D. 0.68 0.25+0.11 N.D. 0.51 0.26£0.11 N.D. 0.51
Flt 0.5240.34 N.D. 1.65 0.45+0.26 N.D. 1.42 0.64£0.43 N.D. 1.67
Pyr 0.45%0.25 N.D. 1.12 0.40£0.20 N.D. 1.03 0.57£0.36 N.D. 1.53
BaA 0.46%0.21 N.D. 1.15 0.45%0.19 N.D. 0.92 0.66+0.51 N.D. 2.74
Chry 0.45+0.20 N.D. 0.93 0.44£0.18 N.D. 0.86 0.69+0.50 N.D. 2.35
BbF 0.80+0.56 N.D. 2.44 0.82+0.63 N.D. 3.75 1.57+£1.76 N.D. 9.13
BkF 0.41£0.17 N.D. 0.94 0.41+0.18 N.D. 0.97 0.58+0.36 N.D. 1.85
BaP 0.51+0.22 0.11 1.15 0.53+0.24 N.D. 1.60 0.79£0.68 0.12 3.48
Ind 0.67+0.32 0.29 231 0.68%0.34 N.D. 2.08 1.13£0.95 0.34 5.49
DBahA 0.35+0.10 0.21 0.67 0.35+0.10 0.21 0.67 0.43+0.16 0.23 1.12
BghiP 0.45+0.27 N.D. 1.42 0.48+0.30 N.D. 1.70 0.80£0.72 N.D. 3.82
T-PAHs 6.90+2.41 3.37 13.12 6.74+2.38 3.46 16.20 9.75£6.51 1.60 34.03
C-PAHs 3.64+1.50 1.40 8.97 3.69£1.60 1.19 10.65 5.84+4.74 1.26 25.42

(SA2) & A9 9] PAHs 5k ¥5} F0]
H WA H|35E AR Koot o]eh &
S 2o A uAH 2o S m]A|
o] a7} vlxoly| Wl o= webErh

Lee et al.(2018)°] A3 A3t 24k AR St
TYA QA PAHs 5=7F ZH2F 0.66 ng/nf, 0.86
ng/w'E & ALANHEL G FEE HElo 3
2|90l Attt = A2 A Kt PAHs 57t H
E2 FoR Hol 2|9 AP vkt E3t
Hong et al.(2009)9] A& =4 2199 423 PAHs
Bt T 19.92+18.49 ng/m'E °F 2 ~ 38} Ak
Ao ZAE|GOH, o] PAHs %7t Ae3
717t} 3HA Ag o] Abge] 7 WA WA
Ao Tt

T2 o= Ao A o] A Aatet vl W slA] r]=o]
EE o] 1.59 ng/d, ol&e|ore] &2 2.19 ng/nf
Hop =9tow Hi= 219gmto] 25+ 10 ng/t, = 8%
% 23.7 ng/m* Bot ket =5 wo]Aof TdTHE
F2 6.28+4.35 ng/m'e}t FARRE S50l Ath(Dachs
et al., 2002; Omar et al., 2002; Li et al., 2006;

i rlo
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,
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&)

Wiriya et al., 2013; Di Vaio et al., 2016).

U.S. EPA(2005) PAHs 16%F % W4 PAHs 7%
(BaA, Chry, BbF, BKF, BaP, Ind, DBahA)9] 5= &
<& C-PAHsC & UEon C-PAHsO| 3¢ 3¢
(SA3) A1 NA 5.84+4.74 ng/m'E 7MY =L B E
e LA, Y 2] 2ol A= 3.64 ~ 3.69 ng/m’ &
ZE Hct T-PAHs tiH] C-PAHs #&2 53% ~
60%= JAALSF =4 H-&o] 50% o/d= A5t
FHAGNAE PAHSY 5 THAdel 7HY =2
BaP =4S ot 9o A9+ 1 ng/mS di7]3t
A71Eo 2 HHstal  tHEuropean Union, 2018).
BaP2] Hw'skE= 52|(SA1) 0.5140.22 ng/nt’, 57
(SA2) 0.53+0.24 ng/m’, FA(SA3) 0.79+0.68 ng/
w2 HE A-oA EU &7 71KEt 0.5 ~ 0.8H1=
A vkt SRR 3-A(SA3) A3 BaPe] 1 F
£7}3.48 ng/m'E 7] H|wsto] 3,58 AL & o
T AR =4 Ut

Zk 2130l A WAl 12 g8 PAHsS] 282 Fig. 3
of Feti it PAHs9) 1682 W& 112 9] 4=¢ u}
2} 2-ring (Nap), 3-ring (Acy, Ace, Flu, Phen,
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Anthr), 4-ring (Flt, Pyr, BaA, Chry), 5-ring (BbF,
BKF, BaP, DBahA), 6-ring (Ind, BghiP)®] 578 1%
o7 Bt Kaur et al., 2013). SA(SAD)NA
PAHs9] E-&-2 5-ring (29.8%)°] 7 =7 290
4-ring (27.2%) » 3-ring (24.6%) > 6-ring (16.2%) »
2-ring (2.1%) «=°=2 Bt =Z|(SA2) 5-ring
31.4%, 3U(SA3) 5-ring 34.5%% 2E 2304 Hl
A 312] 57091 PAHs7E 7 =2 EEE BHa5Uh

dutd o= wiAdlve] 2 ~ 37§91 PAHsE A==
PAHs, 4 ~ 6711¢] PAHsE 1#4F PAHs & +-75F3ict.
Zt ]84 AEZF PAHs2 19.5 ~ 26.7%5 39S
™, Bt 2122t PAHs®] 73.2 ~ 80.5% H91E 2HA]st
At 1EAF PAHs O] w2 H]&9] Yllo] A5t 59
S AT}t §-72] AR Al 2129] ALTPGoA] A
A0 R HoyZtHMoon et al., 2008; Tobiszewski
and Namiesnik, 2012).

3.2.2. PAHs A|&Y &5}

=427 9] PAHs ‘s AEER Fig. 4 Vet
Ak E2(SADOIAE 2021 Ad M =2 %5
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v =2 2102 FAFE QI
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Albuquerque et al., 2016). =3 PAHs 5=9] 511
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(Lee et al., 2011; Kim et al., 2013). ©|¢} Zo] AE
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AH(Offenberg and Baket, 1999), 1811 7 XF9]
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Fig. 4. Seasonal variation in mass concentration (ng/m’) of PAHs in sampling sites.
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PAHs A4EE % Flt/(Flt+Pyr)E 0.4 "o H 5
A A B, 0.4 ~ 0.5 M= A/ 94, 0.5 Bt
39 Hlo]omjAet Aet d42 B Anthr / (Anthr
+ Phen) %ol 0.1 v[gto]d H-§ ZAollA HiZ,
0.1 ool o] Quj A9} A A m Aol ot J7F
©o2 B1E1 9t BaA/(BaA+Chry)= 0.2 ~ 0.35
AE f7 % sHda A4, 0.35 Hoh 23 Hrole
Ao} SR ] A TS (0,38 ~ 0.64 B= T
A 22l A HiZE, 0.22 ~ 0.55 H¥= 7HEE AF
2] ot ko R B 9t} Ind/(Ind+BghiP)+=
0.2 Hr} 2o Af AA A vi&E, 0.2 ~ 0.5 Hel=

gt o= B Qth(Yunker et al., 2002;
Tobiszewski et al., 2012: Li et al., 2016).

Fig. 5(a)°lA Flu/(Flu+Pyr)= =A(SAL) 0.40 ~
0.60, F71(SA2) 0.45 ~ 0.58, 5-A(SA3) 0.46 ~ 0.58
HAZ Al A B5 vt BEXE HYow, A|et
Hpo] Quf A Aek A4 0] ¢Jgko] 2|ufj A o 2 eyttt
Anthr/(Anthr+Phen)= GA] Al 2] 25 & glo]
0.18 ~ 0.589] H9|= Hjolemj AL} M AR AL
AFS HoFt}. Fig. 5(b)°llAl BaA/(BaA+Chry)
= 57](SA1) 0.37 ~ 0.68, 571(SA2) 0.40 ~ 0.68, &
A(SA3) 0.38 ~ 0.65 HLE eIt o™, Ind / (Ind +
BghiP)= =2](SA1) 0.51 ~ 0.65, F7(SA2) 0.51 ~
0.65, F(SA3) 0.49 ~ 0.662] HHE Bk, A A
H 5 vo|euiA Mt M5 A4t A-Fat vjE 9
FEFE B3

PAHs A& Hl-&Z o83 28 B7Ha T Al 23
of gk PAHs9] Bl & E/Jo] 3% 2po| & Ho|A] &
1, R HiolemjAet Met Ag 5 AR
Aso] ogt ggFoz |ET) Lim et al.(2016)<]
AN A-EA] t7] 5 PAHsS] T8 o] Hiolomj
Aot Aet A FaAR A4l JFo2 Hlrk=
A+ ATt FAFSHI

3.3.2. PAHs £4& &4
PCA FAEA71HE 4-85to] t7] & PAHsell Hh
g IS FASEATE Table 504 ZAF 299
PAHs 48 24 275 UEiglth
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=2(SA1) AAL] B¢ Q1A 12 AA PAHs<
44.7%, A2 2= 19.9%, A& 32 12.9%= AHGs|5
= Aoz AESIL Q1A 191E Flt, Pyr, BaA,
Chry, BbF, BkF, BaP, Ind, BghiP 522 A& A4
O} A5 A4 F7Fol =A el tH(Sadiktsis et al.,
2012; Chen et al., 2013). 821 2014% Ace, Flu,
Phen 4&°] =2 = BE9oH, o]z HiolemjA ¢
A2 BHEHKong et al., 2013; Chen et al.,
2017). 291 39] Nap, Acy, Anthr 22 A7t~ 4
AA =A AEEHLee and Kim, 2007). 4
(SA2) A1 9] 1A} 12 A 9] OF 38.4% 9] HEAMS 71
), =2](SA1)S] A AL} Bl FFS Bt a9l
2914+ Acy, Anthr 82 HA7EA A4, 890 32
Hlo] Quj A0l A4 R TEHETE F9(SA3) A2 F¢
QIZ} 194 2F 54.8%2 EAHE 7HAH, AHEA} vl
o] 21:#43] BghiP¥} 11X el A EE AHEE= Ind
RO =2 S Hof A vj&e] JFe s Kozl
H(Lee et al., 2006). A} 20+ HpolLmjA AAZ
T

PAHs AJ&H]&3} AR 242 53 3dd 5714
3} HpolomiAct St AR (et HAZts) A4, 2}
A 717k RO R YRR AR FAal 5
Ho g T2 ZAY 9 ofutE FATR] Fo] Uy
gk fA]of| Qlo] AFeAt wiETbA, A EE E ASH
WiRE AR AR 7R HREeRE o AXIT

(Lim et al., 2016).

3.4. PAHs 2|slid ™ot
3.4.1. PAHs S457t=% ot

PAHs®| Falld HA=E B7Ist7] Iske] Nisbet
and LaGoy(1992)7t A gk BaP& 71522 ZF PAHs
sletEel oigt AdEd Iehdes SAATTHS
(Toxic equivalency factors, TEFs)E ©]-&5}o] S4]
S7FsX(Toxic equivalent, TEQ)E AFH&stct. &
ATollA 16F PAHs ZH2He] 574 T+t 555 TEFs®}
Fote] TEQS] AT Table 6ol YR AT

Z+ AQHR AME F TEQ (T-TEQ) &2 3¢
(SA3) AHlA 1.63 ng/mE 7} &1, F7(SA2)
1.13 ng/m’, 2133 =X|(SA1) 1.10 ng/m’ <=°] 3}t
ol= A HollA Folido] =2 YA PAHsS] 5=
7H g & Aol vlsl =3%7] wzolH, TRt ok A
7] PAHs®l HIoH BaP2] E=7F =of o|<} 22 A}
E UEhd Aot} A8 At 2o} Blws) HH Fhu
FHHA] (0.3 ng/m) Bt EA vgkow ojghe]of e
2 (1.5 ng/m’)et vl 20l S 3 (8.23
ng/m) Hrt} o 51 ~ 758 2A Uyt
(Bortey-Sam et al., 2015; Manoli et al., 2016; Liu
et al., 2019).

T-TEQAS] ZF 7 PAHs®] 5 BaP £8°]47.11%



252 A5 - e - 20 - el - vgd - AT - ol - 84
Table 5. The factor loadings after PCA varimax-rotation at the study areas
PAHS SA1 SA2 SA3
PC1 PC2 PC3 PC1 PC2 PC3 PC1 PC2 PC3
Nap -0.251 0.552 0.562 -0.454 0.277 0.698 -0.218 0.122 0.894
Acy 0.482 -0.143 0.750 0.173 0.908 -0.017 0.251 -0.113 0.043
Ace 0.094 0.728 0.048 0.377 -0.025 0.739 0.358 0.267 0315
Flu -0.320 0.768 -0.098 -0.300 -0.316 0.825 -0.176 0.859 0.011
Phen -0.241 0.862 -0.135 -0.130 -0.403 0.734 0.104 0.930 -0.087
Anthr 0.166 -0.143 0.736 0.005 0.925 -0.149 0.173 -0.390 0.711
Flt 0.738 -0.070 0.269 0.573 0.533 -0.142 0.835 0.055 0.289
Pyr 0.817 -0.117 0.307 0.615 0.578 -0.145 0.884 0.037 0.251
BaA 0.883 -0.283 0.172 0.771 0.486 -0.309 0.938 -0.091 -0.033
Chry 0.842 -0.172 0.375 0.626 0.654 -0.129 0.970 -0.023 0.117
BbF 0.975 -0.035 -0.095 0.968 0.154 -0.039 0.977 0.008 -0.162
BkF 0.831 -0.313 0.358 0.727 0.615 -0.205 0.966 -0.143 0.089
BaP 0.932 0.082 0.021 0.911 0.110 0.171 0.969 0.013 -0.150
Ind 0.753 0.456 -0.337 0.887 -0.102 0.399 0.932 0.059 -0.220
DBahA 0.060 0.722 -0.140 0.204 -0.053 0.788 0.717 0.183 -0.419
BghiP 0.936 -0.120 0.025 0.916 0.281 -0.070 0.973 -0.065 -0.070
Variance (%) 44.7 19.9 12.9 38.4 23.8 20.5 54.8 12.1 11.6
vehicle . vehicle ) vehicle .
Source emission, coal bio hass natural 5 emission, coal naturel &8 bio hass emission, coal bio 1SS paturel B
combustion combustion combustion combustion combustion combustion combustion combustion combustion

~ 48.46%= 718 =7 HER 2 PAHsO| =4 %7t
shedl S8t 24US & 4 UM ZF ARl T
7FsE4 PAHs (C-PAHs)9] =457Fs=7t A xM
99% oV A2 skElrt. webA o] AtolA S 1

& PAHs T-& 13 o, PM-10 ol &4 PAHsOﬂ
et & 7 B7tlA 7% Slei=es SRS )
FAANG ) =AY £ Aoz ettt

PAHs®] #all’d= B7Fst7] lal 7H1e] SUE
e A B U 5 Q7] W Eell AP oE=E ALt
st AR 9 23] PAHsO] $1514 BIE
Table 70l YRSt =2](SA1) A1 elA 2] 9 &=
= W 9= 3.67E-8 ~ 5.88E-7, F71(SA2)+= 3.75E-8
~ 6.02E-7, TA(SA3)2 5.42E-8 ~ 8.69E-7°] 3Tt
AgtA o g FAA Q9] et =2 9 FA2] 9]
Aalirof| vl A o2 =9kt Al A1 o] e AF
tioflAl #ebAd PAHsO] 9ISl ®7F Z3t US

EPA(O05)1/4 ARKE 318 2] 186 ~ 1E-40ck
e A5 Byong A A4 FFE 9 A
o= weHd,

A I Qo= 9 S
Ae A (5.88E-7) ) ot (1.43E-7) ) %
(1.18E-7) > °F& (1.10B-7) » F°t (3.67E-8) <22
Uepgtth A AR QAN AHHE £A4E 5
A2 3} Zoket. Aol A Adlo] $1 5o 7}
orom o]k uhek

B 522

Hxd

0},4., _I

A=A LEH Ag2lo] A2 AF%
Hroh o 03 77F B9t L EEQVV] Wl s TeE
(Sulong et al., 2019).

B2 oA mIAA] 5] PAHs9] flollE+= =2
9 FAZ G H o} A R] oA A YebgTh ZAF A
Aol A Lot s += H]= EPA 7]=4] olst. o, At
dHA] F IEE Fol7| LHAEE e EEE
219 A= fleiert 71225 20 4 Qe B R 7
£24< BUEFo] Bt Aoz AlgHr),
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Table 6. TEQ concentrations (ng/mf) of PAHs at sampling sites
PAHS TEFs Toxic equivalent (TEQ)
SA1 SA2 SA3
Nap 0.001 0.0001 0.0002 0.0001
Acy 0.001 0.0002 0.0002 0.0003
Ace 0.001 0.0003 0.0003 0.0005
Flu 0.001 0.0003 0.0003 0.0002
Phen 0.001 0.0006 0.0005 0.0005
Anthr 0.01 0.0026 0.0025 0.0026
Flt 0.001 0.0005 0.0005 0.0006
Pyr 0.001 0.0004 0.0004 0.0006
BaA 0.1 0.0462 0.0450 0.0656
Chry 0.01 0.0045 0.0044 0.0069
BbF 0.1 0.0798 0.0824 0.1565
BkF 0.1 0.0406 0.0414 0.0575
BaP 1 0.5077 0.5330 0.7918
Ind 0.1 0.0667 0.0680 0.1133
DBahA 1 0.3496 0.3476 0.4287
BghiP 0.01 0.0045 0.0048 0.0080
T-TEQ 1.10 1.13 1.63
BaP/T-TEQ(%) 45.95 47.11 48.46
C-PAHs/T-TEQ(%) 99.12 99.15 99.18
Table 7. Health risk assessment of PAHs by age specific group and sampling areas

Exposure parameter ) Infant Toddler Children Adolescent Adult
Exposure variables Unit 0to {1 year lto{6years G6to{12years 12to{18years 18to (70 years

R '/day 5.4 9 12 15.7 15.7

ED Years 1 5 6 6 52

EF Days/year 350 350 350 350 350

BW kg 7 15 31.2 38 66

AT Years 70 70 70 70 70

CSF kg-day/mg 3.14 3.14 3.14 3.14 3.14

Sampling areas T-TEQ (pg/xt) Infant Toddler Children Adolescent Adult
LADD(mg/kg/day)

SA1 1104.80 1.17E-8 4.54E-8 3.49E-8 3.75E-8 1.87E-7

SA2 1131.35 1.20E-8 4.65E-8 3.58E-8 3.84E-8 1.92E-7

SA3 1633.80 1.73E-8 6.71E-8 5.16E-8 5.55E-8 2.77E-7

ILCR

SA1 3.67E-8 1.43E-7 1.10E-7 1.18E-7 5.88E-7

SA2 3.75E-8 1.46E-7 1.12E-7 1.21E-7 6.02E-7

SA3 5.42E-8 2.11E-7 1.62E-7 1.74E-7 8.69E-7
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2 ATl HE FFAG o2 7] 5 PM-10°]
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1) PM-10 5= &2 AHdE=2 F2A(SA3) 34+17
ug/m'E 7P =1 52(SA1) 27414 ug/n’, A
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