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Table 1 Definition and value of model parameters
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Table 2 Mass fraction of dimethyl disulfide at each point in
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Fig. 3 Health risks of dimethyl disulfide at different points in

the research region
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Fig. 4 Indoor exposure concentration of dimethyl disulfide
odor risk at each point in the research region
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Table 3 Correction factor calculation results

Cair-Flux/ Cair-J&E/

BRS om) (mgm ) BRI T
1 281x10*  3.45x1072
2 4.68x10*  3.45x107
3 2.06x107°  3.45x107°
4 1.64x107  3.45x107
_ _ Chair—Flux (95%UCL)
! 1 = —air-Flux PO +)
5 2.56x10 3.8x107 CF = =t ooy = 0348
6 1.79%10° 5.28%10°
7 131x107°  3.45x107
8 3.28x10°*  3.45x1072
9 7.03x10™*  3.45x1072

i 95% UCLFE/R 95% 8 {5 X ]I FRAE .
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Fig. 5 Remediation boundary of the remediation target value based on the olfactory effect
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Method of establishing soil remediation target value of dimethyl disulfide
based on olfactory effect
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Abstract The Johnson Ettinger (J&E) model based on soil pollutant mass fraction is mostly used to assess the
health risk of inhalationexposure to VOCs of the current risk assessment guidelines in China. However, the
specificity of odor pollutants in soil is narrowly considered. Herein, the health and environmental risks were
calculated by the indoor inhalation exposure pathway via soil gas volatilization flux and J&E model. As an odor
pollutant in soil of one pesticide contaminated site, dimethyl disulfide(DMDS) was chosen to explore and
analyze occurrence conditions in soil and soil gas and the method of establishing the target of soil remediation
due to the odour olfactory effect on humans. These results showed that the highest mass fraction of DMDS in
soil were consistent with the highest detected level of soil gas volatilization flux at the same sampling point, and
the remaining sampling points showed different degrees of detection of DMDS in soil gas without two points
detected DMDS in soil. DMDS was more likely to be deposited in the soil gas phase and it would be more
objective and reliable to the utilization of soil gas volatilization flux test results to characterize the environmental
risk of DMDS. The human health risk of DMDS was acceptable in the investigation region, but the maximum
indoor exposure concentration was 5.28 mg-m ", which exceeded the odour threshold of pollutants, and there
were environmental risks caused 'by odour. The remediation target value based on olfactory effect was
0.193 mg-kg ™', and the volatilization flux of soil gas exceeds the order of magnitude of J&E model, and the
remediation cost could be reduced for around 29.75%. The risk assessment and soil remediation target value
could improve the safe use of odour contaminated sites and block excessive remediation due to the soil gas
volatilization flux integrated with the health risk and olfactory threshold. This research can provide advanced
theoretical reference for the environmental management of odor contaminated sites.

Keywords contaminated sites; odor pollutants; dimethyl disulfide; olfactory threshold; soil gas volatilization

flux
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