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Air Dispersion Modeling Methodology for Gas Emissions
at Industrial Complex in Ulsan Region - Phase II

M.S. Kim, Y.S. Park, D.M. Song
Dept. of Chem. Eng., University of Ulsan

1. INTRODUCTION
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2. AIR DISPERSION MODELING METHODOLOGY

2-1. 29l 44

B dF9A = USEPACIAM T3l PCE UNAMAP Version 6 =<l
ISCST 2 (Industrial Source Complex Short Term, Version 2) Dispersion
Model-¥ Trinity Consultants, Inc.7} 44433 BREEZE AIR (IISCST 2) ti7]&
Atrd-g AL8-319 ).

o}gd, BAIRY Y& S33}7|o] A ISCST 1 Modeld} ISCST 2 Model 9
zZlold 2 4K E ANYES WYs] v HESY).

2-2. d8€An
(1) 2g9uiEY xE (Source Data)
E A7 dirleyg uwEge &
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e AjlA ZF 3 FEES Peoddew HAARAdYY. yried wE
He SRy 1970 A, Sa3stee 197 A, ZAEHET
© 3070 QA 2ANAFETE 4070 A, PIEFTE 200 A T F 129
1 AAZE EgERen JHE HEYe F FERSE 200908 A3l
p33=

Zt 33 259 SO; MIZHL 989 F§F 2 A8AEYE TMS A8,
USEPAS] WEAIFES o83ty A&=en, s FEEA A8E
o] EAtrd o qlaxlgz Ja st
71 A& (Meteorological Data)

71 "8R8 F  FulA 4 (Wind-Profile Exponent)$} Q3&%7uj
(Vertical Potential Temperature Gradient): Pasquill-Gifford ¢V %53 o)
AP e, 25 L FHAZ A% Fr7198A  ZH(Aerodynamic
Effect)ell 7|Q1%le EFF45 3 Stack-Tip Downwash(¥+¥ Building Wake
Effect) &3] o] 7R F5F(USEPA)S] 7] EAM¥(Default Option)2 AH4-3}
At

WA AEE Pasquill-Gifford®] 8% 55 (Stability Category)dl ule}
Fele dAVEFR T4, ofttole £33 T4 o)4-3la A&t

714 JEAsF Efmols I EFEF Lo (94 2 214 43
tadio Sonde Sounding®] D74 % ARE YH/AAY/AHR v AP ESY
A &4te] AT FHUIETEol(Mean Maximum Mixing Depth; MMMD)
H AEstgon], Ao £ 300m ¢ ASE yEoZ AM3AL)

38 AE e A4 ZIFER AEE TAZ AIE 194 RS 9F
don 1996 &2 AAl J4ARE UEGo R AL

#AAZ AA A7 (Receptor Grid Data)

ZAEE AAHL F2HH(, 6) wide Ao w73 10 km HdA z
I AL ZHE 1000 mlA 10 km7Z7HA] 1000 m $HF 02 FAQ9L u}
&} 10709 Radial Ring& AM8-3te] 367019 Radial '$3:(100 ° 312, E3)o
2 HAH AAE F 3060/ APz AAse FaA ©WE SO AX
W FEE 534

AnAE(X, V) ulde A$ds, tizld 9%A ALL Universal
Transverse Mercator(UTM) & Ao 9l3sle] X#E = F-A(East-West) 2,
YV#EEE H-E(South-North)2. 2 Zo} 712 20 km, A2 20 km<] RAurak
22 FIHF F olE AARA 1 km? 1 km®e AR AE3S £ 40070
9] AZRE AP L TS 2 AAW SO0 AERH FEE <=3y,

TG, mdo NIx HFAEARA, F3] SAAA Tl AH drzE
Aol AEX o} mldo) 93 dEE vlmalr] 915ty 4 Ul AE
#23% AFQ Discrete Receptor 771 ¥ iy Ay aasm
71 gt
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@ =233 Aojeda (Program Control Parameters)
&7t~ SOz9l ¥X+= the Second Highest 24-hr, Month, Period
(Season, Year)ol g Hasx AlSE Ad3iged, FEAHd g A
3 A} & (Topographical Data)?] B5¥ o2 Q3o Herx ¥ (Flat Terrain)©)
2 7HR3e] FAY A5 A ¥ (Receptor Terrain Elevation) A2 A el 3}y
ot B A YL AP HAE Qo] AR EE Rural 2= AF
%< dEsiAch

2-3 #Andy

2Andy e Axute FHRFAA(Polar Grid)$d 2 a¥ A AHRectangular
Grid)2 F¥3ta H 2P Y (Point Source) 2l S £, AR FEZHAH9
A9+ ZAAAFH 4000 A, SHAEAA] A= 36078 AA, Discrete Receptor
770 AAFE TGt F 76770 A Fo) Uil SO:2) FaAY WE Y AR
A AAFE L A AEA FAFES the Second Highest 24-hr Average
Concentration 2 Yearly Average Concentration®. 2 4+&3lo] zb ZAZEA
WZEE SO0 4K nAle F9d U7]|2d 9 933 7|2 2
a3y vy 28 st

3. RESULTS AND DISCUSSION

AR L Y55 FAREAAY AuAT AR Do) Uisle, 4 TEd
FTAEFEAA wiFEFH SO:9 57 TG Ao wlEZE SO0 24+A e n]x
€ W71d 9¢E 2@yt 53], AuxARAR G i EARdH A9ES
the Secon Highest 24-hr Fd&%, YU TsE, AHIYTFTE 2 AGAFER
Azt Tl AR dIAESAATY AEA (95 '96) 9 vn-HESFew, vn
A4S the9] Table 1, Table 2, Fig. 1 2 Fig. 201 Yehi .

Table 1, Table 2 2 Fig. 1o} JeEbd upg} Zo] 57 39 AA QA ujZd
SOz9} o) A XY the Second Highest 24-hr FHEEE RIZF A (231, 222)
T AAFTAH233, 224)ol A4 Z+zE 0.1282 ppm, 0.1261 ppmo 2 E=A JehdE
Ro g dgFHoen, AANINE(LHT 0.15 ppm)dl ZHI}L AL &
Aok EZ SO0 Hul AuEW Q¥EFTEE 2RI JHAFH A
Z+z} 00244 ppm (TMS 0.021 ppm), 0.0235 ppm (TMS 0.03 ppm)e2 =A 1}
Ea Qe Aoz dEEHlen], oe 24MF3 R (UIC), 443)3tdx]
(YIC) 3 AN X3} T(IC) T g 3ad dFsn e 2353 44
T 4ui7t Al I wiEFHE UZ|LGE A A 98 wa g
2 ¢ F Ao 2N AFT LT AO0I0)NAM wEH SO09 HY (EE aF
TEre AAAF@3L 2193 el xA 231, 216094 Z+2E 0.020 ppm,
0.018 ppmo. 2 o Z 5 g},
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01%31 Fig. 201 derd Wil A9 c}mgfa%-q RS R ETE

BR, B3 JSHAE WLPBATol 4 AN PPAsH Easn
e AR S04 YEYY % 9% uzoz LANT Yee AF
o 5 Ak

Table 1. The 2nd-highest 24-hr Averaged SOz Concentration at TMS location
TMS Location/Coordinates Model Predicted Conc. (ppm)
Location UTM (X, Y) JiIC MIC | OIC uic YIC | Total

AEhE(SND) | (228.92, 228.35) | 0.0021 | 0.0039 { 0.0021 | 0.0181 | 0.0242 | 0.0693

HI2E(BKD) [(230.79, 222.17) | 0.0345 | 0.0020 | 0.0126 | 0.0384 | 0.0407 | 0.1282

o{ M-S(YCD) [ (232,50, 224.13) | 0.0368 | 0.0060 | 0.0053 | 0.0453 | 0.0327 | 0.1261

S%(YED) | (229.50, 225.47)| 0.0279 | 0.0038 | 0.0059 | 0.0211 1 0.0390 | 0.0976

(
(
(

4t=t2](SNR) | (227.68, 221.47) ] 0.0285 | 0.0025 | 0.0112 | 0.0355 | 0.0196 | 0.0972
3} At2](HSR) | (230.65, 215.48) | 0.0093 | 0.0038 | 0.0222 | 0.0146 | 0.0374 | 0.0874
& A2f(WSR) | (230.55, 213.62) | 0.0061 | 0.0032 | 0.0208 | 0.0176 | 0.0376 | 0.0852

Table 2. Comparison of TMS-measured Yearly Averaged SOz Concentration
and Modeling-predicted Yearly Averaged SOz Concentration

Yearly Avg. SO2 Concentration (ppm)
TMS Model
'‘90-'94| '95 '96 JIC MIC OIC Ulc YIC | Total
SND 0.019 { 0.018 | 0.014 | 0.0021 { 0.0003 | 0.0002 { 0.0012 | 0.0021 | 0.0059
BGD 0.041 10.034 | 0.021 {0.0078 | 0.0003 | 0.0008 [ 0.0052 | 0.0103 | 0.0244
YCD 0.033 | 0.032 | 0.030 |{0.0138 | 0.0009 | 0.0004 | 0.0032 | 0.0051 | 0.0235
YED 0.032 | 0.021 ; 0.012 | 0.0036 | 0.0004 | 0.0004 | 0.0018 | 0.0042 | 0.0104
SNR 0.023 | 0.026 | 0.009 | 0.0045 | 0.0003 | 0.0009 | 0.0067 | 0.0038 | 0.0162
HSR 0.029 | 0.033 | 0.023 | 0.0014 | 0.0007 | 0.0056 | 0.0030 | 0.0071 | 0.0178
WSR 0.042 | 0.033 | 0.026 | 0.0009 | 0.0005 | 0.0077 | 0.0032 | 0.0076 | 0.0200
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Fig. 1. Comparison of TMS-measured yearly-averaged SO:2 concentration
(ppb) and modeling-predicted yearly-averaged SOz concentration (ppb).
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Fig. 2. The seasonal-averaged SO: concentration (ppb) and the dispersion
patterns in Ulsan region.

4.. CONCLUSION
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