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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.




CALPUFFE &33! AFHIEHE 7|0l2 S0 2t 7 651

2.3.2 HiSa o 7|ARIE xR
CALPUFF ZE-& g-8oto] oFndlag 4~}
7] $JaiME mEly o] e ujEYe] of S

F Am7t ZEFooF Pttt E Aol st
U= HEAEM S ot ElE FHlE 7 7 7 F

o FEZ 4 et she 547t siEe7E Fol
Lol HiFHE = Heddd sigel =,
OhE shue ST HiE flol HiEAd HAlelA
7] om it Es Heddos 2 o Qlrh
Hedue] B¢ wiEAdE A el Hiet =
oets S42Tet 74 HE-TLJ A2t “Hgﬂ’“’ﬂ

THE dder 54 Ol o] o1 ?JE&X}E ?‘éoﬂ
ool ATt 1AL AF=H FA 4 viEAAd
oA A== FF7F sETERE op= 3
A AN A g S s Ao SRlE o] 7} HiEA|
A 7\17\112 Hoddor MX ]_oq o]Eﬂ;{]-i_ :rL/L-]
3h= Zlo] @A o E}%%J Ao WA, 2

=
At Tt oA, T1e]an E]VJ HHE/\]/-\_—'j—’] bl
02 AFZS} 2 9liag] Z} WjE A A 9] oF|upAlEF

7d
Ao ojelgo] APHE ZASEE HEAL

18350 7tdH o=z AAt
ok 4= ack-calculating Odor Emission Rates). o]
= %%a}oq HlEA Q129 oS ES Cot o,
olol] At W& Q. T Ao 78 % 9]

T} (Wang et al., 2006; Jeong, 2011).

Q_G

QZ CZ

714 Q2 27| oFFIAYF gholH C 2 22 A
AollA 9] 7] »Ee At g G FEE 9]
gt} 2 AFoA T o]t HHAlS Egote] & 33
of AA z}t wjEAlAd ] B G A NA ST B3t
ot B x9} 71A4F 742 CALPUFF Rdof ¢35}
7 Z73717be] gt RIS Atstela, 1 4

s w13} 2t

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.
S1 8.9 7.1 5.0 7.0 89
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2 Aol oI5 HiEAIEC] BIET et F=Eol
w724 o] oA o] vl 2| 2gfe] 7|0t g Theto]
ZFQq B =] o]ui OP_A HHHT—'J:_,] _,,]1:H71-0 7\4%5].01
CALPUFF 2 #-& Y53,

CALPUFF dlof| AHE-5= 71 A etas o 4=
g2 AR 371 At Lol Histel WRF (Weather
Research and Forecasting) & %2 4=3foto] el
TrQle metsh= 33k 71 Altsta ol&
CALMETO] #-gsto] skt & dAFolM=
WREF Version 3.4.1- % ©|-85}1 7]/442] A& &
B3] 904 A=E53}(Four Dimensional Data
Assimilation, FDDA) 7|9-& &8st om 27| 7|14
2 vl=r2] NCEPOIA A== GFS k=S AHES
k. WRF RE 0] Lerf|Ql2 4ctA| 9] 52| A2} A4
2 7459100 SotAlol 27km AR, T 9
km ZAA99, thgo g 747 3km AAE 7} 1 km
Z7194ed 02 TASHck EFF AL YFORE 157
o] F0 & A5tk WRF Rd 0] 2] 41 27]
Atz 4 5 RE-2gol et AFRF2 Na et al. (2019)
of AlAIsH

N

3. da 2 7%

3.1 SHURKY 714 S

1 AT o] 1T Fa BN L G
Al A HEFE sherats] Slote] % 3310}

AR 5oty 542 st 54 A= o4
o] AFHE AFlA 7= (78004 119) T 7,
9,11'9& oz 47t glal S50 ofet da A

J. Korean Soc. Atmos. Environ., Vol. 35, No. 5, October 2019, pp.647-657



ZXMHL —’]/HHHTQ]' 2t EFo)A 2] 3 Aula
B2 210.0014 656.782] #%% HeJom E19A4

ZAZLS 55704 96582 T Z|EFA] S &SR
713 (500H] ofsh= HolA AL glom thE A at e
G Aol & Holal §lo] AT A9 ] F4 of

HIAY oz BAEQILh 7t ujEAd o] 24
(S1~84)oll A Egtors] B2 7.0004 17.0812] =
S8 U=, Mg+ 427 FY5HA s19]
A 170802 7P A UerdTh s1 AgolA 7

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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