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Evaluation of Emission Characteristics of malodor and,
odor-mapping by using GIS in Gyeongsangbuk-do

H. J. Woo, K. J. Jeong, J. S. Kim, S. H. Kim, M. S. Choi, C. J. Jeon

Living Environment Division

Abstract

One of the critical evaluation factors for the quality of life, odor, is generated by various causes and has
significantly impacted the air quality in Gyeongsangbuk-do. In the atmosphere, both odor and good smell
coexist, and the dispersion of these substances varies depending on the spatial attributes. This study focused
on livestock facilities, one of the major sources of odor complaints. By analyzing odor generation in each
source, this study identified the current status of odor generation in Gyeongsangbuk-do through a
geographic information system. As a result, hydrogen sulfide and trimethylamine were identified as the
major odor-causing substances in livestock facilities in Gyeongsangbuk-do.

Furthermore, the odor map efficiently identified the status of odor generation. Through this study,
continuous monitoring of the characteristics of odor emissions in Gyeongsangbuk-do has been conducted,
and the accumulated odor data in the geographic information system has been applied to identify the sources
of odor emissions and select areas for odor management. This study is an example of applying basic

guidelines for systematic odor management.

Key Words : odor complaints, geographic information system, major odor-causing substances, odor map
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Fig. 1. Geographical map of the point of investigation in part of Gyeongsan—si,
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Table 1. Weather Conditions in Gyeongsan during sampling

Temperature Humidit Wind speed Pressure

DATE ?°c> s Y Wind direction ( m/; on
10 NOV. 18.2 45.6 NW. —> SW. 1.6 1025.8
17 NOV. 14.0 44.1 NNW. —> N. 1.2 1025.2
28 NOV. 12.7 72.8 ESE. —> Calm 0.8 1020.8
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Table 2. Concentration of the highest 5 substance(ppb) of the 22 designated malodor—producing
substance and dilution rate of a compound malodor

X X designated malodor —producing substance Concentration (ppb) Compound malodor
Sampling date point Ist 2nd 3rd 4th 5th (dilution rate)
SBI NH; HS AAD P—acid? P.AY 5
9:45 ’ (76.35) (17.06) (12.32) (2.44) (2.42)
~10:00 SR NI AA HS TMA® B.A® g
i (60.62) (27.19) (18.49) (15.58) (5.26)
Sl NH; AA H,S TMA BA ]
14:15 o (60.62) (27.51) (19.01) (12.93) (5.30)
~14:30 NI AA HS TMA B.A
10 NOV. SB2 (62.08) (30.34) (13.57) (12.09) (5.17) 5
SBI NH; AA TMA HaS B.A 6
: (56.94) (31.91D (11.62) (11.48) (5.18)
19:15 S.B2 NH; AA S TMA BA 5
~19:30 ) (61.14) (33.59) (10.82) (10.48) (5.59)
S.B3 NH; AA H,S TMA BA ]
(62.08) (30.34) (13.57) (12.09) (5.17)
Sl NH; AA HS TMA n—BA 1
9:55 o (52.77) (21.17) (9.11) (6.27) (4.32)
~10:10 S B2 NH; AA LS n—BA TMA 5
i (51.69) (22.59) (18.47) (9.04) (6.72)
S.B1 NH3‘ ) A.A‘ TMA HS BA 4
17 NOV 14:45 (54.92) (22.52) (5.92) 4.77) (3.63)
: ~15:00 SR2 NI AA HS TMA P—acid 4
- (46.62) (21.99) (12.01) (6.06) (4.41)
Sl NI AA HS TMA P—acid 5
19:25 o (43.93) (30.0D (7.94) (7.23) (3.49)
~19:40 SR NI AA TMA HaS B.A 4
i (47.54) (28.36) (6.78) (5.75) (3.74)
SB1 HS NH; AA TMA MEK® 14
: (69.26) (65.66) (56.61) (5.94) (5.46)
9:25 S.B2 S AA NH; TMA MM 20
~9:45 = (170.67) (79.21D) (62.57) (6.13) (4.45)
S.B3 HS AA NH; TMA B.A 20
(189.46) (80.23) (62.30) (9.94) (4.49)
28 SBI HS AA NH; TMA B.A 20
NOV. 14:15 . (126.23) (71.14) (57.89) (9.99) (4.61)
~14:30 S B2 H,S AA NH; Toluene TMA 14
i (160.16) (78.95) (58.95) (15.86) (12.32)
S.B2 HS AA NH; Toluene TMA 17
19:35 o (96.05) (75.34) (59.65) (15.45) (11.99)
~19:55 SB3 LS AA NH; Toluene TMA 14
) (139.98) (76.556) (56.34) (15.96) (9.78)

DAA (Acetaldehyde), 2)P—acid (Propionic acid), ¥ P.A (Propionaldehyde), ¥ TMA (Trimethyl amine), 9B.A (Butylaldehyde)

6)MEK (Methy! ethyl ketone)
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Table 3. Result data of Odor Quotient and Sum of Odor Quotient of the top 5 substances among 22
designated malodor substances

Sampling date point Odor Quotient (OQ) Sum of OQ
Ist 2nd 3rd 4th 5th SOQ
wis 5P G st sy e qoso 46
T s (1?24.?0) (2522) (312.298& (132).\8% (2%%) 34074
s o0 Az mon ira6) 5190 2550 311.62
onov. s 12060 (3500 2rih 2670 20 282.80
S8l (12;?0) (Z;.?Z) (2%%) (iZESZﬁ)) (22.298@ 28664
Nomo S (1&%0) (Z;.Ps)?) (3%24(» (562%) (2?.268@ 872
SES oy usen o 2550 540) 346.69
955 Bl (estF.AGAm (%I.%\) (2%1;/[@ (126%) (1%%52) 21505
T e daon @) 3690 20 o7 305.63
17 NOV. 14:45 S5 (591\./?7) (I;;Z[; (21\(/)L.1;/[5) (11_7\;12) (??;g) 1754
~15:00 Sp2 TMA n—BA H2S M.M i—VA 192,15
60.58) (34.96) 2402 (20.69) (16.90)
s o (7Tzl\.42/?3> (g;.%; (2%.249) (11:3?/6% (1%?59) 197.68
T s (e?%) (Z.Bsg\) (2%.249) (1_7?/3/% (?(2:2% 198.57
S8l e Goso) 15 i) ) 339.00
s SB2 (3?1?34) (;1\.43/%2) (4%.?0) (g;.]?; (12—12/;) 560.02
553 (3?82.22) 99.42) o) w1 (iz;f.vsg 659.54
ZNOV. e 5B (2?22.;) (92%% (25.55)[; (4%1(\3% (;E.Vsa?» b22.82
T s (3?5?3) (221 ) 5 (2D3B.4187> 630.18
lggs T (1322.?0) <1§gﬂ.§m (2%.155)3 (abg:g/[w (‘iz;.v72> 188.44
T s wroon (1950 im0 (5530 575 560.00

7'n-BA (n—Butyric acid), ®i-VA (—Valeric acid), 9 M.M (Methyl mercaptan)
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Fig. 2. Contribution rate (%) of odor contamination by samling date
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Fig. 3. Status of malodor civil complaints and
maldodor control areas (2021~2022)
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Fig. 4. The heat map analysis of point of
exceeding (2021~2022)
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Table 4. Number of civil complaints and exceeding of the maximum allowable emission level by malodor
emitting facilities (2021~2022)

Code malodor—emitting facilities Eovﬁ?lcgl‘rlnrg?aei;&f Iel)"igﬁlebeedrinoé
1 Livestock production facility 327 57
2 Slaughter facility, meat processing and storage facility 11 2
3 Aquatic products processing and storage facility 0 0
4 animal and vegetable oils and fats manufacturing facility 3 1
5 Animal feed and food preparation facility 1 0
6 food manufacturing facility 3 0
7 Alcoholic beverage manufacturing facility 0 0
8 malt and beer manufacturing facility 0 0
9 tobacco manufacturing facility 0 0
10  Spinning and Fabrication Manufacturing facility 0 0
11  Fabric weaving and fabric production facility 0 0
12 Textile dyeing and processing facility 0 0
13 Fur Product Manufacturing facility 0 0
14  Leather manufacturing facility 0 0
15  Shoe manufacturing facility 0 0
16 Wood Products Manufacturing facility 0 0
17 pulp and paper products manufacturing facility 0 0
18  printing facility 0 0
19  petroleum Refined Products Manufacturing and Storage Facility 1 0
20  organic compounds manufacturing facilities 11 5
21 inorganic compound manufacturing facilities 1 0
22 inorganic pigments, synthetic dyes, softeners, and colorant manufacturing facility 0 0
23 Fertilizer and Nitrogen Compounds Manufacturing facility 63 8
24 synthetic rubber, plastic materials and plastic products manufacturing facility 28 2
25  Medical substance and pharmaceutical manufacturing facility 0 0
26 pesticides and disinfectants and insecticides manufacturing facility 0 0
27  Chemical product manufacturing facility 7 1
28  Chemical fiber manufacturing facility 26 2
29  Rubber and Rubber Products Manufacturing facility 0 0
30  Non—metallic mineral product manufacturing facility 1 0
31  Primary Steel Manufacturing facility 3 0
32 Primary Nonferrous Metals Manufacturing Facility 9 1
33 Cokes manufacturing and storage facility 0 0
34  metal processed products Manufacturing Facility 21 1
35  Recycled Processing Fee Production Facility 4 0
36  Industrial Laundry facility 0 0
37  agricultural and marine products store 0 0
38  Sewage, wastewater and manure treatment facility 40 4
39  Waste collection, transportation, treatment and raw material recycling facility 103 24
40  Other facility 2 0

total 665 54
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