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Assessment Method of the Pathogenic Microbial Exposure Caused by Aerosolization
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Abstract: Inhalation is one of the main exposure routes to pathogenic microorganisms during wastewater reuse. An applicable method is
introduced to assess the pathogenic microbial exposure from inhalation. Firstly, emission intensity of pathogenic microorganisms during
reclaimed water spraying is determined by the concentration of pathogenic microorganisms in reclaimed waters spraying intensity and
aerosolizing efficiency factor. The value of the aerosolizing efficiency factor is usually between 0.003 and 0.01. Then the concentration of
pathogenic microorganisms in air is calculated by referring to the model of air pollutant dispersion and considering the microorganisms decay.
The value of the microbial viability decay factor is between —0.23 s™' and 0 s™', and that of the environmental impact factor is between
0.016 and 73, varied by different kinds of microorganisms. And then the exposure from inhalation route can be finally attained by multiplying
inhalation rate and exposure time. The daily average inhalation rate is 4.5-17 m’*d™", and the hourly average inhalation rate is 0.3-3.2
w’ *h™", differentiated by ages gender, and activity of susceptible population. The method proposed in this study can be directly used to assess
the pathogenic microbial exposure caused by reclaimed water used for agriculture irrigation, gardening, or fountain spraying.
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Table 1 ~ Estimation values of environmental impact factor [

BN 1 ALY %

TAEYFRbR SER IR AL

10 25 40 50 60 75 90
K v A 13 0.068 0.13 0.58
ISWNI7NE ki 44 0.016 0.060 0.13 0.16 0.23 0.55 1.1
I T B 33 0.036 0.11 0.19 0.21 0.24 0.35 1.2
UASEEN 43 0.017 0.094 0.18 0.34 0.52 0.91 1.8
P2 a:s| 8 0.77 0.89 2.1
PR A 1 11 0.24 1.2 6.5
i7E: 324 31 0.27 0.71 0.97 1.7 2.7 6.1 32
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Table 2 Estimation values of microbial viability decay factor A
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EPNI7LE 13 -0.19 -0.070 -0.023 0
ISWNI7L Sk 44 -0.23 -0.094 -0.050 -0.032 -0.020 -0.004 0
4N B A 33 -0.12 -0.020 -0.006 -0.004 0 0
I B A2 43 -0.11 -0.051 -0.029 -0.011 0 0 0
i) 8 -0.15 -0.009 0 0
PN 11 -0.10 -0.039 -0.004 0 0
ek 31 -0.06 -0.006 0 0 0 0 0
I P T 13 -0.08 -0.008 0 0
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Table 3 Values of the daily average inhalation rate
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Table 4  Values of the hourly average inhalation rate
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