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Abstract With the addition of various waste disposal facilities, Saenggok industrial complex and neighboring regions
become the place where complaints regarding odour are continuously increasing in the Busan metropolitan area. In this study,
in order to identify the cause of odour in these areas, the odor status was identified by measuring the complex odour and the
contribution rate of each of the major emission sources to the surrounding area was calculated using the CALPUFF model. As a
result of the measurement of the complex odour, complex odor exceeded the permissible emission standards at the outlet of
the sludge treatment facility and some measurements at the boundary site were higher than the permissible emission standards
too. The main wind directions at the individual case date are well reflected in CALPUFF modelling results and the correlation
coefficient with the observed value is 0.75, showing relatively high consistency. So it is concluded that the base case modelling
results reflect the odor situation in the study area relatively well. According to the analysis of contribution rates by emission
source, the contribution rate of sludge treatment facilities was the highest of the four emission facilities with an average
contribution rate of 76%, and high contribution rate was shown in most areas of the modelling area.
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Fig. 1. Geographical map of the investigation area in Busan, Korea. The red dotted lines are the locations of the main emission
sources. E1~E3 are the locations of the outlets, S1~S4 and R1~R4 are the plant and affected sites, respectively.
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Fig. 2. Geographical map of modeling domain including
locations of 8 sampling sites and 4 area sources, S1 to S4 and
R1 to R4 are the locations of complex odor sampling sites
used for model result verifications. The red rectangles are the
locations of area sources considered in this study.
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Fig. 3. The schematic diagram for modeling process in this study.
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Table 1. Calculated emission rates of each area source at

each measurement day. (unit: OU/m?s)

10 Jul. 18 Sep. 14 Nov. Mean Max.
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Table 2. Meteorological conditions at each sampling date.
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Date Temperature Wind direction Wind speed Relative humidity Pressure *Daily mean cloud
(°Q) (deg) (m/s) (%) (hPa) (1/10)
16 Mar. 73 N 0.2 48.5 1025 6.4
10 Jul. 295 NwW 1.1 68.4 1015 7.8
18 Sep. 27.8 SE 1.6 68.0 1013 43
14 Nov. 16.5 NE 1.0 513 1021 1.1

*Busan regional meteorological observatory (Korea Meteorological Administration, 2018)

Table 3. An overall summary of complex odor measured at sampling sites in this study.

(unit: dilution value)

Emission standard

10 Jul. 18 Sep. 14 Nov. Mean
Insustrial area Other area
E1 965 557 448 656.7
E2 249 208 173 210.0 1,000 500
E3 - 208 300 254.0
S1 20 20 11 17.0
S2 10 5 6 7.0
S3 14 8 10 10.7
S4 11 11 14 120
20 15
R1 4 5 3 4.0
R2 4 4 5 4.3
R3 3 4 3 33
R4 8 14 5 9.0
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Fig. 4. Base case model results with odor observation value and comparison of the model results and observed complex odor at
each site by dates. Grey rectangles denote the location of the emission sources.
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Fig. 5. Grid distribution of average contribution rate by 4 major emissions (S1~54) in the modeling domain. Gray rectangles
show the location of each area source.
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