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Assessment of Heavy Metal Pollution and Human Health Risk of Surface Waters

in the City of Ningbo, China | { ] B
XU Mei-juan' , BAO Bo’, CHEN Chun-yan®, WANG Yong-chuan', GAQ Fusyan', YU Xiao-yi' " e

(1. College of Mechanical and Energy Engineering, Nlngfm Institute of Teehnology, ‘Zhei]lanU UanCI‘%lty, Ningbo 3151@0 ﬁhma

Cixi Environmental Protection Monitoring Station, Cixi” 315300 China) ) L ‘4
Abstract: In order to/évaluate the present sityation and .the, potentlal ecological rlsk of heavy metal pollutmn in the surface water@ of
easterp-Chinese coa@tal cities, the city of Ningh6 wa useﬂ a8 an example. From!/ sutface waters in ngbo 255 water samples were_
collgcted ), The concenrations of six heavy metals’ ((}d‘ €r, Cu, Ni, Pb, and Zn) were meashred for the samples. .. The potentldl
ecological risk of; these heavy metals was, evaluated by (’a](;ulatmg health risk and cancer risk indiges. The results indicate that in 6
surface waters of Nlngbo the average concentranons of the #ix heavy metals weresin tH{a mcreabmg' order of Zn > Pb > Cf Ni > Cd'">
Cu._Three of the heavy metal concentrations exeeeded thée national environmental quality standards for surface water ( GB 38384 2002,
grade V) /and the grder of exceeding the] standard, Cd 3Pb > Cr. Electroplating wastewater, metal waste produced, traffic pollutant,
dyes, ;and«"ﬂ(:oatings waste were the main pollutant sour;es.__fl:héi're,were some potential health risks in over 70 percent of the surface
waters in Ningho| and the surface waters of the Zhenhai gnd.-Hﬁ;shu districts had the highest potential health risk. There were three
major poténtial healthi*risk heavy metals, and their order of increasing risk was Cd > Cr > Pb. For adults and juveniles, the average
carcinogenic risk indices were 17 600 and 24 800 times the critical values, respectively. Moreover, over 95 percent of the risks were
attributed to Cr. The potential carcinogenic risk index of commercial areas with dense population was nearly 2 times that of the city
average. The results indicated that the state of heavy metal pollution in the surface waters of Ningbo was very serious, thus the
government should pay more attention to this issue.

Key words :surface water; heavy metals; health risk; carcinogenic risk; eastern Chinese coastal city; Ningbo
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Fig. 1 Ningbo and geographical location of the sampling sites
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Fig. 2 Heavy metal variations in the surface waters of different districts in Ningbo
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Table 4 Carcinogenic risk indices (Risk;) of Cd and Cr in the surface water of different districts in Ningbo
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