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Abstract

Based on the airborne measurement results over a coal fired power plant and steel work in Dangjin city, SO,
emission amounts of each site are estimated (top-down emission). Airborne measurements were carried out on
May-June and October-November 2019. The estimated SO, emission in 2019 for the power plant was 1502.1 kg/hr
and that for the steel work was 2850.5 kg/hr, higher as much as a factor of 2.5 and 2.0, respectively, than the
emission amounts provided by both facilities (bottom-up emission). The outcomes strongly illustrates that well
designed airborne observations can serve a quantitative diagnostic tool for bottom-up emission estimates. Further
research direction to improve the reliability of the top-down emission estimates is suggested.
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Figure 1. Schematic diagram of the SO2 CIMS used for the airborne measurement from Kim et al. (2007).
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Figure 2. Schematic diagram of estimating advective flux from Gordon et al. (2015).
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Table 1. Concentrations of air pollutants measured over large point sources on spring 2019,

Power Plant Steel Work
SO: (ppb) 67 95
480, (ppb) 65 93
HNO; (ppb) 31 35
ZHNO; (ppb) 29 33
NH; (ppbv) 9.60 10.68
ZNH; (ppbv) 0.46 -0.92
05 (ppbv) 93.66 92.81
405 (ppbv) -13.89 -13.97
PMI1 mass concentration ( /tg/m°) 15.09 17.49
ZAPMI mass concentration ( zg/m®) 8.63 14.64
BC (ng/m?) 401.05 350.21
ArBC (ng/m®) 162.29 267.76
Org (pg/m?) 5.47 5.69
A0rg (1 g/m’) 1.76 1.81
SO% (pg/m’) 4.49 5.03
4S04 (pg/m’) 1.04 7.44
NO;y (e g/m’) 2.99 4.01
ANO;y™ (¢ g/m’) 4.13 2.74
NH," (pg/m?) 2.17 2.77
ANH; (e g/m®) 1.69 2.65
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Table 2. Concentrations of air pollutants measured over large point sources on fall 2019,

Power Plant Steel Work

SO, (ppb) 54 80

450, (ppb) 51 76

HNO; (ppb) 28 34

4HNO; (ppb) 27 32

NH; (ppbv) 15.13 14.96

ZNH; (ppbv) 3.32 -0.26

05 (ppbv) 68.79 66.05

405 (ppbv) 2334 -5.32

PMI1 mass concentration (xg/m?) 17.82 20.04
/PMI1 mass concentration ( zg/m’) 13.48 8.28
BC (ng/m?) 797.88 528.12
A1BC (ng/m?) 419 360.16

Org (/¢ g/m’) 7.03 7.78

A0rg (pgm’) 6.83 2.56

SO (1 g/m’) 431 4.56

4804 (1 gm’) 1.28 3.13

NO; (xg/m®) 4.10 4.53

ANO;y™ (¢ g/m’) 3.84 1.35

NH," (¢ g/m’) 2.36 2.74

ANH;" (g g/m’) 1.54 1.23

Table 3. Comparison of the SO, emission estimates between the plume model and flux model (kg/hr).
Measurement on 29 May Plume model Flux model
Power plant 3,483 2,421
Steel work 2,417 2,153
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Table 4. Estimated SO, emissions in the large point sources (kg/hr).

Date Power Plant Steel Work
May 16 Morning 1639.9 4239.1
May 29 Morning 2420.8 2153.3
Oct 18 Morning 279.83 2123.2
Oct 21 Morning 1652.1 3341.7
Oct 21 Afternoon 981.05 3154.6
Oct 22 Morning 1368.6 -
Oct 23rd Morning 2675 -
Oct 28th Afternoon - 2091
Oct 29 Morning 1059 -
Oct 30 Afternoon 1442.7 -
Mean emission in May 2030.4 3196.2
Mean emission in October 1351.2 2677.6
Mean emission in 2019 1502.1 2850.5
Reported emission amount* 599.3 1432.1

* Assume the facility was in operation for 300 days in 2019 based on the data from Dangjin city (2020).
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Power Plant
4000 _Top-dgwn ---Bottom-up
3000

2000

SO, emission (kg/hr)
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Spring Fall

Figure 3. Comparison of the estimated emission amounts based on the
airborne measurements (top—down) and the reported emission
amount (bottom—up) in 2019 from the power plant (dashed line).
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