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Abstract; The health risks of 16 kinds of polycyclic aromatic hydrocarbons which were priority control pol-
lutants listed in USEPA in 113 groundwater samples collected in three typical karst area of Chongqing were as-
sessed by human exposure risk assessment method. The results showed that the mass concentration of PAHs, car-
cinogenic PAHs and BaP ranged from 200 ng/L ~ 2 638 ng/L, not detecfed ~ 362 ng/L, not detected ~
62.7 ng/L, respectively. The mass concentration of BaP was 45.1 ng/L in Nanchuan district, which exceeded
the national standard for drinking water quality ( GB 5749—2006). PAHs pollution level ranked in the following
order Nanchuan > Laolongdong > Qingmuguan. These levels of PAHs were relatively higher compared to other
karst areas. ILCR ranged from 5 x 10" t0 2.80 x 10 ~°. In Nanchuan, ILCR was over 10 "° | indicating potential

cancer risk. The health risks of non-carcinogenic
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Fig. 1 Location of the study areas
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*1 ERABERMX M T KR PAHs RERE ng/L
Table 1 PAHs mass concentration in groundwater in typical karst area of Chongqing ng/L
ey i L2 T iR B I X TR KU Ik
W AR BEBE HEEAR JEWR MW ERE KBR AMTR BF IR EBRR
Nap 151 120 161 376 580 256 332 574 75.9 36.7 72.9
Acy 230 42.9 191 238 147 145 144 127 9.05 1.05 1.19
Ace 68. 4 69. 1 26.7 154 184 159 170 169 7.52 2.87 4.19
Flu 257 106 97 475 627 312 250 226 65.1 63.9 47.6
Phe 440 115 122 917 253 323 266 187 52.6 51.6 51.3
Ant 28.7 22.4 139 55.3 31.5 42.7 35.3 21.8 2.69 7.05 2.21
Fla 165 27 13.3 268 70.9 96 81.4 51.9 6.57 23.1 19.1
Pyr 97 18.7 6. 84 154 46.8 70.6 53 37.6 3.82 13.3 10. 4
BgP — — — — 27.7 62.6 50.1 30.3 — — 3.55
BaA — 16.3 — — 23.5 46. 6 25 20.6 — — 3.48
Chry 0. 64 26.7 — 0.23 20.1 44.2 24.3 18.3 — — 3.96
BbF — 7.88 — — 31.1 47.8 23 13.9 — — 1.76
BkF — 14.5 — — 18. 8 37.4 24.6 20.9 — — 1.92
BaP — — 0.23 — 30 62.7 54.5 33 — — 1.89
InP — — — — 28 60.3 54.6 29.7 — — 2.62
DaA 0.27 — — — 27.7 62.6 50. 1 30.3 — — 2.26
PAHs 1438 586 757 2 638 2 147 1 829 1638 1591 223 200 230
G PAHs 0.91 65.4 0.23 0.23 179 362 256 167 — — 17.9
F2 HEZE PAHs ZRAKERNBERE 10°*
Table 2 Health risk of carcinogenic PAHs through drinking water 10°°
way 9 1113 g 1 it 3ok X AR IR
& e il OB RBER R EER MR SRR KR S
BaA 0 31.6 0 45.4 90. 4 48. 4 40 6.74
Chry 0.13 5.2 0 0.05 3.9 8.6 4.7 3.5 0.77
BbF 0 15.3 0 0 60. 3 92.5 44.3 27 3.41
BkF 0 28. 1 0 0 36.3 72. 4 47.6 40.5 3.72
BaP 0 0 4.39 0 580 1210 1 060 639 36.6
InP 0 0 0 0 54.2 117 106 57.6 5.08
DaA 5.18 0 0 537 1210 970 587 43.8
U PAHs 5.31 80.2 4.39 0. 05 1317 2 801 2 281 1 395 100
F3 HEHEE PAHs KRR ENERENKR 10"
Table 3 Health risk of non-carcinogenic PAHs through drinking water 107"
oy 19 L1 2 e R i dak mIIX A S
Eei AR BRBER O HERIER IR W AR KBRS BRI BRR
Nap 20. 1 15.9 21.3 49.9 76.9 34.0 44.0 76.2 10.1 4.87 9.67
Acy 10.2 1.90 8.43 10.5 6.51 6.39 6.35 5.60 0.40 0. 05 0. 05
Ace 3.03 3.05 1.18 6. 80 8.12 7.02 7.54 7.46 0.33 0.13 0.19
Flu 17 7.05 6.43 31.5 41.6 20.7 16.6 15.0 4.32 4.24 3.16
Phe 38.9 10.1 10. 8 81.1 22.4 28.6 23.6 16.6 4.65 4.56 4.54
Ant 0.25 0.20 1.23 0.49 0.28 0.38 0.31 0.19 0.02 0. 06 0.02
Fla 10.9 1.79 0. 88 17.8 4.70 6.37 5.40 3.44 0.44 1.53 1.27
Pyr 8.58 1. 65 0.61 13.6 4.14 6.24 4.69 3.33 0.34 1.18 0.92
BgP 0 0 0 0 2.45 5.54 4.43 2.68 0 0 0.31
AEEUE PAHs 109 41.6 50.9 212 167 115 113 131 20.6 16.6 20. 1

o BRI R i) BaP FI DaA J5t & v J& A1 IL-
CR B9 fi g (e 44 1 BT A R 35 2, JHL o AR (L 20 ) o

BUAE T 1 3T T MR S B SR K . 93 5h, PAHs
(9 TLCR if 5 H 3 1 24 5 [N 1 TEF %Y1, 4 40
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Kl 21 InP 5 DaA BaP 7 i i B8 T 7] — %L
W, 0 DaA [ BaP (5 ME Y & B F I InP & 1 A
o g, W POKER AR A 1 AR B0 28 PAHS fgE
AU 5 B i Ve J3E 43 A — B (L3R 3) . PAHs SRR
SRR (HQ) 2 166 x 107" ~2.12 x 10", 5 i 8
IAEREALIS SR . SR B2 R NI X 3T 7K HQ fe e,
U rg L2 0 T 3 3, 75 AR O 3t 38 A A1 ; NaP  Flu |
Phe (1 HQ % , HAr PAHs BLIKTY HQ A

USEPA #5% : 24 ILCR < 10 "° I}, &b T4 4l
FEl s ILCR 76 10 7° ~ 10 ™" 2 [a] i, HL A7 W5 1 2008 X
B 524 ILCR > 10 ~*Hif, 4b T 45 o 0 9 76 AU o R )1
HLIX s TLCR 40T 10 /K, & F 10 7° % T [ B
BRI 22 5123 (ICRP) #E## 1Y 5 K AT 45 52 {8 (5.0 x
1077) JF7AE — 52 19 KRG 5 7 A O 0 31 28 ¢ I8 R v
L= Je 3 B AL TLCR 43512 10 7° FT 107 ~
1077 G AR T ICRP A H#E 7748, 1 = T 9% [ 2 K by
SR 1A T 22 1 UG K OF (1077 ) g >4 g 1 5 3R
BEHAEAE 0 1] 200 AU K (107°) 205 I iR E . b
Tk AESUE 2 PAHs (19 HQ fiAL T 107" ~10 777k
L e AR T USEPA #E B BI{E 1, Vi b, 3R
EIE M XM T K Y ILCR & 3 HQ, Xf T B 28
PAHs (4= Hl 5l i H M. X 5K E 7 K
ILCR(5.31 x1077 ~2.73 x 10 *) & F HQ(4.57 x
1077 ~2.73 x10 7)) " BRI 45 5 — 5,

3 &g

(1) HPAV X b T 7K b PAHs B0 PAHS
F1 BaP & W FE M43 5 5 200 ng/L ~2 638 ng/L.
A ~362 ng/L FMAKHE ~62.7 ng/L, #F /K
PL2 3 3 ¥F PAHs 3, Bk I, PAHs 5 JL K
S EE N X > B 3 e e > RSG5 E
LAl 75 M XA LE, B9 DX M R 7K PAHSs ¥k B 4b T
KT,

(2) W% X BE 8 3 Tk K ™= A= () PAHS g Bl
DU 32 28 DL S0 RS Ry 3, JE S0 RS 22 % T 19
B fo A9 250 28 PAHs 8 fg e XURS: K7l 5
107" ~2.80 x 107, 1 T B [ A faf 22 B A2 ) AT 22
Wi XU K-, &8 43 b R K E 8 H USEPA 28 11
10 ~° {8, 77 78 T 78 1 SO R
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