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A typical carbon tetrachloride contaminated site and health risk assessment
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Abstract: This study was focused on characterization of organic pollutants in a typical site of north China. A total of 196 samples including soil air
surface water and groundwater were collected from the site. Based on the analysis results the distribution characteristics and possible sources of 25
volatile organics at various regions were analyzed. The health risk assessment standard of the US Environmental Protection Agency was applied to assess the
health risk of the pollutants in the site. The results showed that carbon tetrachloride was the only non — attainment pollutant and mainly distributed in the
groundwater. The horizontal distribution of the pollution plume was highly related with the direction of the groundwater flow and the vertical distribution
was affected fairly by the samples” depth. The largest carcinogenic potentials of the carbon tetrachloride were known to be from drinking water with the
carcinogenic index value of 3.03 x 10 7. It exceeded the acceptable risk level and may result in the increase of 30.3 cancer patients per one million
people. If the residents in the region drink the groundwater every day their health will be affected greatly. The carcinogenic hazard index of the other two
pathways breathing and skin contact were in the range 10 ~'° to 10 =7 which were both below the acceptable risk level. The non-cancer hazard index of
carbon tetrachloride is less than 1 indicating low non-cancer hazard health risk.
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carcinogenic hazard index
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Fig. 1

The hydrological of the typical site
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Fig. 2 Contours of carbon tetrachloride concentrations of groundwater in the site
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Table 1~ Carbon tetrachloride concentration of different groundwater r\% _s.uo. -, - - -
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Fig.3  Relationship between carbon tetrachloride concentration and

samples” depth of groundwater in the site
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Table 2 Carbon tetrachloride concentration of different groundwater
depth 3
ol ) /(pgeL7") 3
0.21
3.11 1
0.87
1.79
7.42 (1077 )
<0.2 1
3.22 9.31 I.Lg’L_l
3.3 3.03 x10°°. 5000
1 },Lg'L_l 14
3
Table 3 The carcinogenic and non-carcinogenic health hazard indices of Carbon tetrachloride
/(pgeL™")
1 9.31 3.03x107° 3.33x107! 3.19x107° 3.51x107° 3.50 x10 " 3.85x1077
2 6.79 2.21 x107° 2.43x107" 2.33x107° 2.56 x107° 2.55x107" 2.81x1077
3 6.47 2.10x107° 2.31x107! 2.22x107° 2.44x107° 2.43x10°" 2.67x1077
4 4.7 1.53x107° 1.68 x10 ! 1.61x107° 1.77 x10~° 1.77 x 10~ 1.94x1077
5 4.2 1.37x10 73 1.50 x10 7! 1.30x10~° 1.43x10°° 1.58 x10 " 1.74x1077
6 3.8 1.24 x107° 1.36 107" 1.44x107° 1.58 x10~° 1.43 x10 " 1.57x1077
7 2.99 9.72x107° 1.07 x10 7! 1.03x10°° 1.13x107° 1.12x107°" 1.24x1077
8 2.34 7.61 x107° 8.36 x10 2 8.02 x10°1° 8.82x107° 8.80 x 10 "2 9.67 x10 78
9 2.1 6.83x10°° 7.50 x10 72 7.20 x10°1° 7.91x10°° 7.90 x 10 =12 8.68 x10*
10 1.97 6.40 x10°° 7.04 x10 72 6.75 x1071° 7.42 x107° 7.41 x10°12 8.14x107*
11 1.46 4.75x10°° 5.21 1072 5.01 x10°1° 5.50 x10°° 5.49 x10 12 6.03x10°8
12 1.43 4.65x107° 5.11x1072 4.90 x10°1° 5.39x107° 5.38 x10 712 5.91x1078
13 1.31 4.26x10°° 4.68 x1072 4.49 x10°1° 4.94x10°° 4.93 x10 712 5.41x1078
14 1.08 3.51x107° 3.86 x10 72 3.70 x10°1° 4.07 x10°° 4.06 x10 ' 4.46 x1078
4
4 ( Discussion)

4.1
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Fig.4 Carbon tetrachloride pollution high risk range of groundwater in the site
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