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Abstract:As one of the eight large wastewater—irrigated areas in Liaoning province, Hunpu wastewater irrigated area has been concluded in
many researches. However, rare study has been conducted on health risk assessment of contaminants in this area. In this study, health risk of
PAHs in surface soils of Hunpu wastewater—irrigated area was calculated using CLEA model. Surface soil samples were taken from both dry
land and paddy field. Concentrations of 16 PAHs were analyzed. The results showed that total level of 16 PAHs (2 PAHs) ranged from 120 to
1 066 ng-g™. Severe pollution was identified at one sampling point near Hunhe River but other samples only showed slight pollution or no
pollution at all. ¥ PAHs in dry land soil were higher than those in paddy field. Toxicity equivalence factors (TEFs) were introduced and toxic—
ity equivalence concentration (TEC) of Bap for all other 15 PAHs were calculated. Total toxicity equivalence concentration (TTEC) of 16
PAHs was used for health risk assessment. Cancer risks in the study area ranged from 6.5%107 t0 9.6x107, and the risks to children were
higher than to women. Cancer risks at the 8 sampling points followed the order: IV-1(dry land)> Il -2(paddy field)>IV -2(paddy field)> I -1

(dry land)=1l-1(dry land)> [l -2(paddy field)> I —2(paddy field)> Il —1(dry land). Risks of PAHs at all sampling points were less than the up—
per limit of acceptable cancer risk (107%).
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Figure 1 Map of sampling sites
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Figure 2 MSCs of the16 PAHs in surface soils of sampling points
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Table 1 Toxicity equivalence factors of 16 PAHs

PAHs TEFs PAHs TEFs
Nap 0.001 Baa 0.1
Ane 0.001 Chr 0.01
Any 0.001 Bbf 0.1
Fle 0.001 Bkf 0.1
Phe 0.001 Bap 1
Ant 0.01 Daa 1
Fla 0.001 Bgp 0.01
Pyr 0.001 Ilp 0.1

3 EREARELED 16 W PAHs HASHLHERE
Figure 3 TTEC of the16 PAHs in surface soils of sampling points
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Table 2 ADEs of critical receptors living in sampling sites

JLFEE A5 R/mg « kg - d!

L H A 7 /g - kg - d

FFER
%0 Rtk W EZn| Rk U'UN it

[-1(5) 9.91E-08 9.92E-09 1.08E-12 1.09E-07 2.64E-08 8.06E-09 7.63E-13 3.45E-08
I -20K) 3.98E-08 3.98E-09 4.34E-13 4.38E-08 1.06E-08 3.23E-09 3.06E-13 1.38E-08
I-1(5%) 2.56E-08 2.56E-09 2.80E-13 2.82E-08 6.83E-09 2.08E-09 1.97E-13 8.91E-09
1-20K) 6.07E-08 6.07E-09 6.62E-13 6.68E-08 1.62E-08 4.93E-09 4.67E-13 2.11E-08
M-1(54) 9.91E-08 9.92E-09 1.08E-12 1.09E-07 2.64E-08 8.06E-09 7.63E-13 3.45E-08
M-2(k) 3.24E-07 3.24E-08 3.53E-12 3.56E-07 8.63E-08 2.63E-08 2.49E-12 1.13E-07
V-1(54) 1.19E-06 1.20E-07 1.30E-11 1.31E-06 3.18E-07 9.71E-08 9.20E-12 4.16E-07
IV-2(K) 1.12E-07 1.12E-08 1.22E-12 1.23E-07 2.98E-08 9.10E-09 8.62E-13 3.89E-08
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Figure 4 Cancer risks of critical receptors living in the

sampling points of wastewater irrigated soils
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