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Fig.1 Regional hydrogeological map of the study area
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Fig.2 Layout plan of the study area and distribution of sampling sites
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Fig.3 Conceptual model of pollutant risk exposure in the study area
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Table 3 Carcinogenic intensity coefficient (g) and daily average reference dose ( RfD)
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Table 4 Analysis of heavy metal concentration in groundwater
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Fig.4 Evaluation of heavy metals in groundwater by single factor pollution index and comprehensive pollution index
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Fig.5 Spatial distribution characteristics of groundwater heavy metal concentration in the study area
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Fig. 6 Box chart of health risk value of heavy metals in groundwater to children and adults under two ways
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Heavy metal pollution and health risk assessment of groundwater in a
typical chemical industry park in northwestern Shandong, China

FAN Hai-Yin'?,SONG Rui-Rui'**, YU Lin-Song'* , TENG Yong-Bo'"
WAN Fang'? , ZHANG Xiu-Wen"? LI Sheng-Yu'?,ZHAO Chuang"’
(1. Shandong Institute of Geophysical and Geochemical Exploration, Jinan 250013, China; 2. Shandong Engineering Research Center for High Precision

2

Detection of Underground Resources and Environment, Jinan 250013, China)

Abstract: This study aims to ascertain the heavy metal pollution of groundwater in a typical chemical industry park in northwestern
Shandong. According to the investigation and evaluation requirements for groundwater environments in chemical industry parks, this
study collected 10 groundwater samples to analyze the concentrations and spatial distributions of eight heavy metals, namely Fe, Cu,
Zn, Al, Cd and Pb. Furthermore, it conducted the health risk assessment of groundwater for different populations. The results indicate
that: (1) except Mn and Al, all heavy metals in the groundwater of the chemical industry park showed concentrations lower than the
class TIT water quality standard stated in the Standard for Groundwater Quality ( GB/T 14848—2017) , with a comprehensive pollution
index ranging from 0. 37 to 0. 78. The monitoring points for heavy metal elements are all pollution-free; (2) the overall spatial distribu-
tions of heavy metals are roughly consistent with the distribution areas of key enterprises in the chemical industry park. This consistency
indicates that external factors such as the production activities of enterprises affect the spatial distributions of heavy metals in groundwa-
ter; (3) the health risks are lower for children than for adults and lower via skin contact than via drinking. The non-carcinogenic risks
under different exposure routes are acceptable for different populations. Carcinogens As and Cd have slight carcinogenic risks for a-
dults. Local authorities should strengthen the supervision of the production activities of enterprises and thoroughly inspect enterprises
with suspected pollution. Only in this way can we effectively control and then gradually reduce the risks to human health caused by
groundwater pollution.

Key words: heavy metal; groundwater; spatial distribution; health risk; chemical industry park
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