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Comparison of Heavy Metal Contamlnatlon Characterlstlcs in Surface Wa;en 1n

Different Functional Areas: A Case Study of Nlngbo s
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Abstract: From inddistrial and commerciak areas of Nlngbo City,  China, 85 surface watf’r samplesawere collected. The coriéentrations of
six heavy metals (Cd,~€r, Cu, Ni, Pb, and % )/in thé|samples| were measured’, and the characteristics of the spatial distributipris of
those metals were ana,l.yzed Through a combination of regional characteristics and Pearson“correlation coefficients of the different heavy
metal§, th.P main pollutlon sources of the two areas yere analyzetl. The potential ecological risks of these heavy metals were evaluated
by wnsldenng péfith Fisk*And cancer risk indiges. THo results lﬂdl( -ate that the heavy metal pollution of surface waters was serious in
both ‘the 1gdustr1al and commercial areas. Furthermore, the differences between the two areas were also observed. In the industrial
area, the average concentrations of the six heavy metals were, from highest to lowest, in the order; Zn>Ni >Pb > Cr > Cu > Cd, and
the main sources were industrial emissions. Four heavy metal concentrations exceeded the national environmental standard, which,
from highest to lowest, were in the order; Cd > Pb > Cr>Zn. In the commercial area, the average concentrations, from highest to
lowest, were in the order: Cr > Pb>Zn > Ni > Cd > Cu, and the main sources were road pollutants. Three heavy metal concentrations
exceeded the national standard, and the order, from highest to lowest, was Cd > Pb>Cr, with Cd and Pb having the most potential
health risk. In both the industrial and commercial areas, there were some potential health risks and high carcinogenic risks. Cd, Cr,
and Pb have the highest potential health risks, whereas Cr is the major potentially carcinogenic metal. The commercial area had 1.7
times the potential carcinogenic risk as that of the industrial area. The government should pay more attention to heavy metal pollution of
surface waters in Ningbo City, China.

Key words : surface water; water pollution; heavy metals; health risk assessment; Ningbo
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Table 3  Correlation analysis of the six heavy metals in surface water of Ningbo City
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Table 4 Hazard quotient (HQ) and carcinogenic risk (Risk;) indices of heavy metals in surface water of Ningbo City
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