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Supplementary material

Table S1. Descriptions of the soil contamination indices used in the study.

Indices. Formulas Explanations Limit Classification References
values
<0 Class 0: practically
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Igeo =1 ( ; ) | | ,
index (Igeo) 860 =092 \153, background value; 15: 23 0o Eiffﬁifge? ey .
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4-5 .
contaminated
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. considerable degree of
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8<16 very high .deg.ree of
contamination
16-32 extremely hlgh d.egree of
contamination
30 ultra high .deg.ree of
contamination
CFaver: average value _ <0.7 Unpolluted
Numerow’s (CFaver)? + (CFmax)? of the contamination _ 0.7-1 Slightly unpolluted
pollution index = 2 factor; CFmax: 1-2 Moderately polluted [5,7]
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CF: taminati <1 No pollution
Pollutionload PLI = YCF1 x CF2 X ...x CFn - contamination 1-2 Moderate pollution
. factor; n: number of - [8]
index (PLI) 2-3 Heavy pollution
metals -
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T toxici <40 low potential ecological risk
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index (RI) number of analysed . . .
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heavy metals
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Table S2. Summary of reference doses (RfD) and slope factors (SF) of heavy metals.

Heavy metals (mg/kg) Reference dose (RfD) [11] Slope factor (SF) [12]
Ingestion Inhalation Dermal Ingestion Inhalation Dermal

Cd 0.001 0.001 0.00001 6.1 6.3 -
Cr 0.003 0.0000286 0.003 0.501 42 20
Co 0.02 0.00000571 0.016 - 9.8 -
Cu 0.04 0.04 0.012 - - -
Ni 0.02 0.0206 0.00540 1.7 - 425
Pb 0.0014 0.00352 0.000524 0.0085 0.042 -
Zn 0.3 0.30 0.060 - - -

References

1.  Muller, G. Index of geoaccumulation in sediments of the Rhine River. J. Geol. 1969, 2, 108-118.

2.

10.

11.

12.

Taylor, S.R.; Mclennan, S.M. (1995). The geochemical evolution of the continental crust. Rev. Geophys. 1995, 33, 241-
265.

Hakanson, L. An ecological risk index for aquatic pollution control. A sedimentological approach. Water Res. 1980,
14, 975-1001.

Loska, K.; Wiechula, D.; Korus, 1. (2004). Metal contamination of farming soils affected by industry. Environ. Int.
2004, 30: 159-165.

Brady, J. P.; Ayoko, G. A.; Martens, W. N.; Goonetilleke, A. Development of a hybrid pollution index for trace
metals in marine and estuarine sediments. Environ. Monit. Assess. 2015, 187, 306-319.

Abrahim, G.M.S.; Parker, R.J. Assessment of heavy metal enrichment factors and the  degree of contamination
in marine sediments from Tamaki Estuary, Auckland, New Zealand. Environmental Monitoring and Assessment.
2008, 136, 227-238.

Cheng, J.L.; Shi, Z.; Zhu, Y.W. Assessment and Mapping of Environmental Quality in Agricultural Soils of Zhejiang
Province, China. Journal of Environmental Sciences. 2007, 19, 50-54.

Tomlinson, D.L.; Wilson, J.G.; Harris, C.R.; Jeffrey, D.W. Problems in the assessment of heavy metal levels in estu-
aries and the formation of a pollution index. Helgol. Mar. Res. 1980, 33, 566 - 75.

Luo, W.; Lu, Y,; Giesy, J.P.,, Wang, T.; Shi, Y.; Wang, G.; Xing, Y. Effects of land use on concentrations of metals in
surface soils and ecological risk around Guanting Reservoir, China. Environ Geochem Health. 2007, 29(6), 459 - 471.
Yuan, G. L,; Sun, T. H,; Li, P. H. J.; Lang, X. X. Source identification and ecological risk assessment of heavy metals
in topsoil using environmental geochemical mapping: Typical urban renewal area in Beijing, China. . Geochem.
Explor. 2014, 136, 40 - 47.

USDOE. [United States Department of Energy]. (2011). The risk assessment information system (RAIS). Oak Ridge,
TN, USA: U.S. Department of Energy’s Oak Ridge Operations Office (ORO).

USEPA. (2011). Exposure factors handbook: 2011 edition. National Center for Environmental Assessment, Wash-
ington, DC; EPA/600/R-09/052F.



