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Abstract Stationary sources such as coal-fired power plants, steel works, and petrochemical plants emit significant amounts
of air pollutants to the atmosphere. Generally, SO, and NO, from the large-scale stationary sources convert to the 50,2~ and
NO;™ particles through atmospheric chemical transformation processes, respectively, resulting in increase in ambient PM, 5
concentration. It has been reported that large-scale coal-fired power plants and steel works in the west coast areas of
Chungcheongnam-do could be important sources of PM, 5 in the metropolitan area and other downwind regions. In the near
future, the National Strategic Project-Fine Particle makes a project to conduct aircraft measurements in the west coast region to
investigate transport pathways of air pollutants coming from polluted Chinese regions and to impact of air pollutants from the
large-scale stationary sources in the region. In this study, as a part of this project, concentrations of criteria air pollutants (PM,,
PM, 5, CO, O3, NO,, and SO,) observed at 10 air quality monitoring networks during May~June, 2018 in Chungcheongnam-do
were examined to understand the difference in the concentrations of the air pollutants among the monitoring sites and to find
out the impact of large-scale stationary sources (coal-fired power-plants, steel works, and petrochemical facilities) on the air
quality at downwind sites. Results from the study indicated that monthly average and hourly maximum concentrations of PM;,,
PM, 5, CO, 05, and SO, were found to be the highest at the monitoring site around a large-scale steel works. In addition, the PM,
and SO, concentrations around the steel works showed similar diurnal patterns and rapid increases between 12:00 and 20:00.
However, the PM;,, PM, 5, and SO, were low at monitoring sites around two coal-fired power plants. When considering emission
inventory of PM, SO,, and NO, from the coal-fired power plants in Chungcheong-namdo province, relatively low concentration
levels of PM;q, PM, 5, and SO, around the two coal-fired power plants were likely attributed to meteorological conditions and
short distance between the power plants and air quality monitoring sites.
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Table 1. Emissions inventory of air pollutants by region for 635 TMS (Telemonitoring systems) attached facilities (ton/yr).

Total Dust SO, NO, Cco
Nation 361,458 6,533 109,339 242,441 2,631
Chungcheongnam-do 87,135 2,089 37,533 47,277 168

- Hyndai dangjin steel works 21,849 486 10,900 10,464 -

—Taean power plants 20,341 645 8,723 10,973 -

- Boryeong power plants 18,197 413 8,355 9,429 -

- Dangjin power plants 15,978 391 6,763 8,825 -
Gangwon-do 55,409 1,100 3,019 51,229 29
Jeollanam-do 50,411 700 21,831 27,157 708
Gyeongsangnam-do 46,447 909 21,331 24,025 145
Gyeonggi-do 16,910 149 2,806 13,405 466
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Fig. 1. Location of air quality monitoring stations (blue color) in Chungcheongnam-do province.

Table 2. Address of 10 air pollution monitoring stations in Chungcheongnam-do.

Location

Address of the monitoring stations

A

- —TIT I M mON®™

Guncheong 6-gil, Taean-eup, Taean-gun, Chungcheongnam-do (around taean power plants)
14, Bunji-gil, Poji-ri, Iwon-myeon, Taean-gun, Chungcheongnam-do

123-20, Dokgot-ri, Daesan-eup, Seosan-si, Chungcheongnam-do (National Agricultural Cooperative Federation)

1942, Choongero, Daesan-eup, Seosan-si, Chungcheongnam-do

918-3, Dongmun-dong, Seosan-si, Chungcheongnam-do (Seosan elementary school)
Cityhall-ro 1, Dangjin-si, Chungcheongnam-do

342-27, Yugok-ro, Songsan-myeon, Dangjin-si, Chungcheongnam-do (around Hyundai Steels Works)
Ulkyekeun-gil 396, Jukyemyun, Boryeong-si, Chungcheongnam-do (around Boryeong power plants)
142-16, Jungang-ro, Boryeong-si, Chungcheongnam-do

Naepo-ro 136, Ogwan-ri, Hongseong-eup, Hongseong-gun, Chungcheongnam-do
64, Jugyo-ro, Jugyo-ri, Yesan-eup, Yesan-gun, Chungcheongnam-do
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Table 3. A summary of criteria air pollutants concentrations during May and June 2018 at 10 sites.

(A) May 2018
Site PMyo (ug/m?) PM, 5 (pg/m?) CO (ppm) NO, (ppb) O; (ppb) SO, (ppb)
A 42+26 1849 0.38+0.09 945 38411 342
(4~143) (2~49) (0.20~0.90) (3~37) (9~87) (1~20)
39+22 1849 0.35+0.10 845 40+12 343
B 2~116) (1~46) (0.10~0.70) (1~31) (6~84) (1~27)
40+26 17414 0.36+0.09 15413 48+18 545
¢ (2~123) (1~78) (0.10~0.80) (2~78) (3~136) (1~39)
38425 16+8 0.49+0.17 1447 46+19 5+3
D 2~110) (1~37) (0.20~1.50) (3~37) (2~125) (2~25)
39427 1348 0.35+0.14 1346 43+16 342
E 2~193) (1~37) (0.10~1.30) (3~48) (9~106) (1~18)
38429 20417 0.23+0.10 1246 39+18 4+2
F (2~198) (1~95) (0.10~0.80) (3~39) @~111) 2~17)
65+42 32425 0.59+0.46 16+9 33420 849
G (2~233) (1~127) (0.20~5.70) (4~59) (2~105) (2~59)
38425 18410 0.30+0.07 6+4 49+17 341
H (2~120) (1~55) (0.20~0.60) (2~29) (3~120) (2~10)
42427 19411 0.28+0.11 745 42+16 341
! (4~129) (1~65) (0.20~0.70) (2~35) (3~107) 2~9)
; 43425 14£10 0.34+0.13 845 46+18 441
(3~166) (1~61) (0.10~0.80) (2~32) (6~110) (2~13)
(B) June 2018
Site PMyo (ug/m?) PM, 5 (pg/m?) CO (ppm) NO, (ppb) O; (ppb) SO, (ppb)
A 38415 22410 0.43+0.08 1243 35412 442
(7~88) (3~52) (0.30~0.80) (4~28) (5~74) (1~19)
B 35+14 21410 0.42+0.11 744 34412 4+3
(2~86) (1~59) (0.20~1.10) (2~25) (5~73) (2~20)
c 33417 19412 044+0.14 14412 48+18 645
(3~109) (1~63) (0.20~1.30) (1~99) (1~104) (2~35)
5 28+12 20£10 0.52+0.14 1147 44419 5+3
(2~100) (1~54) (0.30~1.50) (1~56) (3~110) (2~28)
. 33+14 21410 0.49+0.13 745 46+16 342
(2~82) (1~49) (0.20~0.90) (2~33) (7~104) (1~21)
. 33419 22413 0.25+0.09 945 40420 442
(2~108) (1~67) (0.10~0.80) (2~30) (1~113) (2~16)
G 55433 33419 0.64 +0.42 1347 48+20 1049
(3~239) (1~131) (0.30~3.50) (3~54) (3~128) (3~49)
" 38417 24412 0.33+0.09 6+4 48+17 341
(4~95) (3~64) (0.20~0.80) (2~23) (9~101) (2~13)
38+18 22412 0.31+0.09 6+4 42416 441
(5~94) (1~65) (0.20~0.60) 2~21) (4~96) 2~9)
) 35416 22415 0.37+0.10 8+4 48+19 442
(6~83) (1~68) (0.20~1.70) (2~33) (6~128) (2~42)
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Fig. 2. Temporal variation of PM,, concentration at 10 monitoring sites.
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