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Information Support System (EIASS) between 2021 and 2022. The mismatch of versions between
AERMET and AERMOD was found to be 25.3%. There was the operational time discrepancy of
50.6% from industrial complexes, urban development projects between used in the model and
applied in estimating pollutant emissions. The results of applying various versions of the AERMET
and AERMOD models to both area sources and point sources in both simple and complex terrain in
the Gunsan area showed similar values after AERMOD version 12 (15181). Emissions are assessed
as 24-hour operation, and the predicted concentration in both simple and complex terrain when
using the variable emission coefficient option that applies an 8-hour daytime operation in the model
is lowered by 37.42% ~ 74.27% for area sources and by 32.06% ~ 54.45% for point sources. Therefore,
to prevent the error in using the variable emission coefficient, it is required to clearly present the
emission calculation process and provide a detailed explanation of the composition of modeling
input data in the environmental impact assessment reports. Also, thorough reviews by special

institutions are essential.

Keywords : Environmental Impact Assessment, AERMOD, AERMET, Variable emission factors
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Table 1. List of the analyzed EIA reports

Table 2. Model input conditions (Kim et al. 2022)

Projects Case Ratio (%) Item Point Source Area Source
Industrial complex 52 24.8 Area (m?) - 250,000
Urban development 37 17.6 Stack height (m) 35 -
Road 23 11.0 Stack diameter (m) 0.8 -
Energy sources 18 8.6 Exit velocity (m/s) 14.0 -
Railroad 15 7.1 Exit temperature (K) 423.15 -
Tourism complex 14 6.7 Emission rate (g/s) 1.0 1.0 (4.0E-06g/m?-s)
Harbor 13 6.2
Sports facility 11 5.2 Q20| t2 2jo|E AT
Extraction of earth and stone 11 5.2 wE A AL LA S TAFo & Thax]
Hote Copost Ry 2 gumgages Tl 9o Heds
Airport 1 0.5 dgsto] Hlwstsitt, Ao dYe OO+ A9 &
Mountainous district 1 0.5 AZFAA(40E/ 01)—‘] AEALE o] &stg o, He
Particular arca ! 05 J-& 250,000m? (500m x 500m) S 7H4 3kt ol
Total 210 100.0 _é_EHA]_ i‘ég §]_7:] 0:‘5]:_517]_ /K] H] 6] %@7]%
& 281 Qli= oJATEH A (NOy) & AL, vl
HlET A g4 % 7P UIEAREMISFACT) & 2o 10g/s2 ASIchKim et al, 2022),
SAEE ARSI /5_}9,] oHO}Z]@} o njgoz 2AE Hekst 2

2. AERMOD 2 Mg £XH 24

FAAGHIA 71ud Hg AL e r
SR 71 o130l 7 Bol Ag i
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MR o S ATE BAT ke 9 B WA
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Figure 1. Locations of the study area
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Table 3. AERMET and AERMOD versions used for analysis

AERMET AERMOD
Version 3 (11059) Version 6 (11103)
Version 4 (12345) Version 9 (12345)
Version 7 (15181) Version 12 (15181)
Version 9 (18081) Version 14 (18081)
Version 10 (19191) Version 15 (19191)
Version 12 (21112) Version 17 (21112)
Fo S5 Fshs 27 HiEW B4 g =

AERMET, AERMOD ¥4

o573t 2ol & £

K317 9f3to] F 6714 w3lE& o83t tH(Table 3).

nk 3
FAVI A28 Yk

Ao uet 099

e
¢

O

\_

g3t
E3F, AW A S
(HROFDY) Hij&%

7] $l8ko] 1 24417t A W& 19 &

HEEES R LTS

73R R 20209 FEE7) et
o EPA(2020)9] 4
SHORRE 1299 EX &S
1123t Roughness length, Albedo, Bowen ratios

(EMISFACT) & A] 7F
g Ago| = oJTF A= E Alu

I Q72% 2 23
1. 7122 ARBER

ZAHE 147 £k 2107 23 F3FH7FAIOllA] ALS-
= tj7) 8k el S 2 AR Ax AERMOD7} 18770
AF91(89.0%), CALPUFF7} 2371 AFQ (11.0%) 2.2
AERMOD Edo] 77 gho] AFE-E|AL Ql= Ao &
UrERt e, Egh F3st medl CMAQ oflu x| 7
At o Al PM—2.5 9 O ol &A] AFEE o,
CALINE3 Rdle =274 Akl £9A] B Akojch
Aot EANE GOl B2 GA th7|E oSl ALg-
Ao 2 ekt

2. AERMOD XE35igt 2A

1) AERMOD ¥Zd & 9%

4 Y gE 7ol AHS-EH AERMOD 2] vl
ZAReE A (Figure 2), WA 15(19191) #-g-0] 677
(35.83%) 0.2 714 ka1, ¥4 14(18081), B4 6(11103)
2g 247 2774(14.44%), MA 3(07026) 24 127
(6.42%), WA 17(21112) A& 971(4.81%), A 14
(16216) 2-8- 871(4.28%) SO.2 ThyslA 285w
A= Ao Yepton 1748 md Z3&o] A4
w]7] oo} 2Hel¥]7] oFokty, AERMOD R do] njat

Table 4. Types of air dispersion model used in environmetal impact assessment

Projects Case AERMOD CALPUFF CMAQ CALINE3
Industrial complex 52 48 4 - 4
Urban development 37 35 2 - 8
Road 23 23 18
Energy sources 18 8 10 10
Railroad 15 13 2
Tourism complex 14 14
Harbor 13 11 2
Sports facility 11 11
Extraction of earth and stone 11 10 1 2
Waste disposal facility 11 9 2 1
River 2 2
Airport 1 1
Mountainous district 1 1
Particular area 1 1
Total 210 187 23 10 33
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Not presented, 9.09% Ver. 02222, 0.53% _Ver. 04300, 3.74%

Ver. 21112, 4.81%

Ver. 11103, 14.44%

Ver. 12060, 0.53%
Ver. 12345, 0.53%
Ver. 14134, 1.07%

Ver. 19191, 35.83% Ver. 15181, 0.53%

Ver. 16216, 4.28%

Ver. 18081, 14.44%

Figure 2. AERMOD versions used in EIA

EPAS] M5/ B R A7) o2 20044 o]-
H S AR 9= 871(4.28%) 0 & 2AFE|GITt

ojelzro] 37 FFH 7ol Al tHekgt AERMOD H]
o] ARgH= ol TS EPAS] 1A o7 el
A LA (SCRAM)l Al AERMOD =219} ¢} -1go]
TA 3 WAE SA] A, i ZE = At
o= M= BA FA7L §7] wfEell ¥ FFE 7t
P A= 7]E0l AHESHH AERMODE Al AHS-
517] g2l Ao g ekt

2) AERMETZ} AERMOD HA 2lx]e3

u]3 EPAC] 34| th7] =@ A 2141E (SCRAM)
o] A= AERMOD ¢ 1g|0]EA] thHE AERMET 4=
ARG o] ESLE 2 WS AHgatolof
2HL2 718 o) 2o ol RojAlct Sefitet B4
aF7bol Al AL AERMETSH AERMOD M4 %
o2 2R} A3}, AXSH A47} TIAMULER), B
0] 437125302 UehEoH, me 2o
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Table 5. Concordance cases between the variable emission factor options and emissions calculation

Cases Total Industrial complex Urban development
Case % Case % Case %
Same 28 33.7 11 229 17 48.6
Inconsistency 42 50.6 27 56.3 15 42.8
Not presented 13 15.7 10 20.8 3 8.6
Total 83 100.0 48 100.0 35 100.0
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Table 63} Zro] 67} AERMOD A& 0]8-3}0]

off zo]7} WSk UQl-> AERMET HA 4(12345)
Adlo]Eof|A] AERMET 2+ SURFACE OUTPUT
1} o] H4=o] w* (convective velocity scale), VPTG
(vertical potential temperature gradient above Zic),
Zic (height of convectively—generated boundary
layer)o| A= 0w AERMET HZ 7(15181)0]| A
Zim (height of mechanically—generated boundary
layer) W4=A 2] 2Hgo] §7H Aol 7] A= THEPA,
2012, 2015),

whabA, 317 948k 7ke] AERMOD 43§ A] 20154
o5 g:E wHo| Aol w3k, AERMOD

ATl 2199l 2ATA A O] T B ERA Fof 2Eo M Yol 1~24 F7|= o]FofA L Y= A
Table 6. Summary of predicted concentrations by AERMOD Version (100th Rank)
Case (a) Area Source (ppb) (b) Point Source (ppb)
Max. Avg. Median Max. Avg. Median
Ver. 6 (11103) 111.43 73.17 88.59 19.23 11.09 10.93
Ver. 9 (12345) 67.61 50.92 53.19 16.88 10.47 9.88
Case 1-1 Ver. 12 (15181) 67.61 50.99 53.75 16.49 10.27 9.61
Ver. 14 (18081) 67.61 50.99 53.75 16.49 10.27 9.61
Ver. 15 (19191) 67.61 50.99 53.75 16.49 10.27 9.61
hr Ver. 17 (21112) 67.61 50.99 53.75 16.49 10.27 9.61
Ver. 6 (11103) 101.53 78.00 84.16 75.49 52.42 50.99
Ver. 9 (12345) 106.52 85.11 88.63 75.31 51.60 50.22
Case 1.2 Ver. 12 (15181) 105.67 84.23 88.48 74.82 50.99 49.22
Ver. 14( 18081) 105.67 84.23 88.48 74.82 50.99 49.22
Ver. 15 (19191) 105.67 84.23 88.48 74.82 50.99 49.22
Ver. 17 (21112) 105.67 84.23 88.48 74.82 50.99 4922
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Table 6. Continued
Case (a) Area Source (ppb) (b) Point Source (ppb)

Max. Avg. Median Max. Avg. Median

Ver. 6 (11103) 13.40 9.99 10.52 0.96 0.64 0.62

Ver. 9 (12345) 14.97 10.73 11.42 0.95 0.61 0.59

Case 11 Ver. 12 (15181) 14.97 10.81 11.47 0.93 0.60 0.59

Ver. 14 (18081) 14.97 10.81 11.47 0.93 0.60 0.59

Ver. 15 (19191) 14.97 10.81 11.47 0.93 0.60 0.59

otbr Ver. 17 (21112) 14.97 10.81 11.47 0.93 0.60 0.59
Ver. 6 (11103) 16.85 12.32 13.14 10.03 493 441

Ver. 9 (12345) 18.36 13.02 13.85 9.90 4.86 4.29

Case 1.2 Ver. 12 (15181) 18.26 13.02 13.83 9.83 4.82 425

Ver. 14 (18081) 18.26 13.02 13.83 9.83 4.82 425

Ver. 15 (19191) 18.26 13.02 13.83 9.83 4.82 4.25

Ver. 17 (21112) 18.26 13.02 13.83 9.83 4.82 4.25

Ver. 6 (11103) 5.96 5.31 5.62 0.06 0.05 0.05

Ver. 9 (12345) 6.40 5.74 6.04 0.06 0.05 0.05

Case -1 Ver. 12 (15181) 6.41 5.75 6.05 0.06 0.05 0.05

Ver. 14 (18081) 6.41 5.75 6.05 0.06 0.05 0.05

Ver. 15 (19191) 6.41 5.75 6.05 0.06 0.05 0.05

Ver. 17 (21112) 6.41 5.75 6.05 0.06 0.05 0.05

Annual

Ver. 6 (11103) 7.07 6.29 6.49 1.03 0.62 0.56

Ver. 9 (12345) 7.45 6.64 6.86 1.01 0.62 0.56

Case 1.2 Ver. 12 (15181) 7.45 6.63 6.85 1.00 0.61 0.56

Ver. 14 (18081) 7.45 6.63 6.85 1.00 0.61 0.56

Ver. 15 (19191) 7.45 6.63 6.85 1.00 0.61 0.56

Ver. 17 (21112) 7.45 6.63 6.85 1.00 0.61 0.56

ref.) Case 1-1 : Simple terrain, Case 1-2 : Complex terrain
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Table 7. Summary of Predicted Concentrations by EMISFACT option
Cose Area Source (ppb) Point Source (ppb)
Max. Avg. Median Max. Avg. Median
24-hour continuous emissions 67.61 50.99 53.75 16.49 10.27 9.61
Case 1-1 8-hour daytime emissions 44.53 37.32 39.92 3.13 1.65 1.43
Ihr Ratio (%) 65.86 73.20 74.27 19.02 16.08 14.85
24-hour continuous emissions | 105.67 84.23 88.48 74.82 50.99 49.22
Case 1-2 8-hour daytime emissions 75.55 43.98 48.17 48.98 19.37 17.47
Ratio (%) 71.50 52.21 54.45 65.47 37.99 35.50
24-hour continuous emissions 14.97 10.81 11.47 0.93 0.60 0.59
Case 1-1 8-hour daytime emissions 6.25 425 4.58 0.30 0.26 0.25
. Ratio (%) 41.77 39.30 39.95 32.72 4247 42.62
24-hour continuous emissions 18.26 13.02 13.83 9.83 4.82 425
Case 1-2 8-hour daytime emissions 6.89 433 473 2.71 1.21 1.06
Ratio (%) 37.72 33.27 3422 28.22 25.04 24.96
24-hour continuous emissions 6.41 5.74 6.05 0.06 0.05 0.05
Case 1-1 8-hour daytime emissions 243 2.08 2.26 0.01 0.01 0.01
Ratio (%) 37.97 36.29 37.42 19.59 21.39 21.26
Annual - —
24-hour continuous emissions 7.45 6.63 6.85 1.00 0.61 0.56
Case 1-2 8-hour daytime emissions 2.34 2.03 2.20 0.32 0.25 0.24
Ratio (%) 31.46 30.60 32.06 31.57 40.06 43.13
ref.) Case 1-1 : Simple terrain, Case 1-2 : Complex terrain
(a) Area Source (b) Area Source
70 20
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Figure 4. 100th maximum concentrations by emission times
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Figure 4. Continued
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