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Optimization of Yongin municipal incineration system and

estimation of its environmental impact on neighborhood
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SUMMARY

The amount of MSW incineration in Yongin City is growing for the solution of solid
waste disposal, and air pollutant emission from the incineration cause serious social
problems. Therefore, an optimized incineration management for the minimization of air
pollutant emission is essentially required. In addition to reduction of air pollution,
quantitative recognization of the environmental impact of incineration facility is needed

for enhancing air quality around it.

This report describes the municipal solid waste (MSW) stream in Yongin City, and
characterizes the solid wastes incinerated for the volume reduction and detoxification
of solid wastes. It also discusses trends and highlights changes that have occurred
over several years, both in the types of wastes generated and in the ways they are
managed. Although the report may not accurately represent local or national waste
stream, the data in the report can be used to develop approximate estimates of MSW

generation and composition in Yongin areas.

The purpose of research i1s to minimize the environmental impacts of MSW
incineration and identify quantitative effect of air pollutant emission on neighbors
around incineration facility. Therefore, trends of waste generation, composition of
wastes, heating values of wastes and others effecting the air pollutant emission from
incinerator are investigated. In addition, the operating conditions of incinerator are

considered for the reduction of air pollutants.

This report includes information on total MSW generation, recovery, and landfill
disposals in Yongin City, materials (e.g., paper, glass, metals, plastic) that comprise
MSW in Yongin City waste stream, and trends in MSW management of Yongin City,
including recovery for recycling, combustion and landfilling. Identifying the

components of the waste stream is an important step toward addressing the issues

_iv_



associated with the emissions and minimization of air pollutants. Municipal solid
wastes characterizations, which analyze the quantity and composition of the municipal
solid waste stream, involve estimating how much MSW 1is generated, recycled

(including composting), combusted, and disposed of in landfills.

In addition, a program for EIA (Environmental Impact Assessment) of air pollutants
emitted from municipal waste incinerator have been developed at other institute
coorperared for this study. The dispersion theory used in the air dispersion modeling
software is based on U.S. EPA’s ISCST3 (Industrial Source Complex model for Short
Term—- version3). The input data to run the model such as meteorological and terrain
data are supplied automatically from databases in the software and the modeling
procedure is very easy and simple under GUI window environment. Key outputs of
AirMaster are a concentration diagram on a digital map, a windrose, a report for the
enironmental impact assessment. The developed dispersion modeling software is
applied to the EIA of Yongin incinerator. The results show that the environmental
impact to the air quality near the incinerator is not over the ambient air quality

standard.
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Table 1. Construction of domestic incinerators
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Table 2. Management district of municipal solid wastes (2000)

a2n AABAETH A7 =R TS
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Table 3. Generation of municipal solid wastes (tons/day, 2000)
T2 A= 77 21 A
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2 A 27676 4,956 200.5
A ek 649 86 3.6
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Table 4. Treatment methods of municipal solid wastes (%, 2000)
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Fig.1. Temperature distributions at Yoingin incinerator.
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Fig. 2. Distributions of combustible wastes at Yoingin
incinerator.
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3.5. HJI=9 €EH
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Fig. 5. Heating values of wastes at Yoingin incinerator.
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Fig. 7. Average compositions of wastes at national
incinerators.
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Fig. 8. SOx emissions from Yoingin incinerator.
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Fig. 10. HCI emissions from Yoingin incinerator.
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Fig. 11. Dust emissions from Yoingin incinerator.
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A wlEFEE Table 7 o Ueh Atk wdle] sr 152 Uehy

‘%EM% Atk Fshao) viEs] & 71=2 15ppmo|t. ©] ‘“-4 Gy olst B3ty a T

iRt i RN =

Table 7. Emissions of other air pollutants from Yongin incineration facilities

T LT AdE= AHAFE

W (&) 1= 1= 1=
NH3 (ppm) 0.02 0.41 0.15
HS (ppm) 0.03 0.12 0.08

HF (ppm) 0.342 0.754 0.297
Pb (mg/Sm’) 0.03 0.064 0.049
Cu (mg/Sm’) 0.03 0.054 0.041

W=7k~ =F (Sm'/hr) 15593 31291.7 19878.11

)
Q
o
=
[lje]
Q
=}
(@)
wm
3
Q
=
&
o
g
g
=
5
o
5
)
b
o
4
b
o
Iv)

5.1 HoI2 §S4Y CO,/SO,/HCI HiZE

gt AAAS 7= H71EE AZA 9 vlEE = COy/SOy/HCIY vl & %2 equation
12 yetd 7F At equation 15 ©]-&3ate] 7o d=4de] o] &4 W& st
7] e s H7Ee #HFE A (ultimate analysis) A&7} &85 ojof 3t} H 7| &9 F
FE M (ultimate analysis)< C, H, N, S, O, Cl, H:O, 3]*(ash)e] < %H](weight

fraction)& 74 3t= Aol
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C .H,N,S.0,Cl,+a(0,+3.18N,) + wH,0 — cco2+(§+w_%)H20+§02
+<3 8 +£>N +(*0+ Wb wy ] )0 + IHCI (Eqn. 1)
. a 2 2 2 a 2 4 2 4

A, H71E S FHEA v EE N, S& No9t SO,2 A m,) 3E-2 ATk

=4
Fojatx gom, 719 = Adxeriz JHEsdT. B3 29d Ao AAE
S =

COz9 747, equation 12 A4HE B¢ 7 AA Ao 7HeHA d= 499 vWlE=F
A, CO0l A9 W71 WA A o) A x| Forg o] A& o]gstd
COx9 MiExS AH A& F7F Aok dhHel SO, HCI 7] WA AlAde] 9
3 AEa glormz o] A& o]&ste] AET U flok 2 BE gi7]edWA AA
o] SOz¢F HCl AIARES Lelste] FA4stolof & oty B A= SO AAZR
29 80%= 7Ast, HClY AAZRS 95%2 /Hgatgch aelnz grledus A
Aol 7teE i g AZA A A SO.9F HCIO W& %S equation 194 AF&E%E  SO,9+
HC19] 20%¢9} 5%7} w5+ Ao|t}.

5.2 HJI2 §4Y CO/Organics/Particulate matter/NOx HHiZ=

¥ 715 A7ZHA] #lE %+ CO, Organics, Particulate matter, NOx9] vj& %S AA 317
98 A= equation 1°] o] &2l W& AbEell 71 ZxsHARE HF A o w AEEr
= (CO, Organics, Particulate matter, NOx¢ ®W&% H X7} S wiEs &7+
sk A 7FASHAL equation 10lA 2 W= AZbeivbse F RS o] &StH HYIE
of AZA HlEHE old LAELES] FEE AET 77T 3

H 7] %¢ A4 CO, Organics, Particulate matter, NOx2| wj& =S A4bsts WS,
AR #A7E2] FHEEA (ultimate analysis) A& o]&3te] #H7|E] 84S o] &

N

2
ot EAlE 2772 AL ELEE TR%E VARG AZA Y FEHE 379 =549
£ equation 29} #Zo] ALEE F7F Atk A7IA Qo AZMZFAU ] AL BESo

equation 123 ¥ th&3 o] vebd 71 9l

E e
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Q, = —g+a—c—§+71 (Eqn. 2)

E3F 2R AT RS (T%E 7P A5) et 2ol yEkd =7 Jleh

1e]ste] equation 2~45 ol§eW AZbA] EAE = AZujrrie] FRF
st 7F de=d, o] %S L/gram—mole ©Y 2 4k, U o] uj =3
st ¥ 7]E 9 A CO/Organics/Particulate matter/NOx v & &8 AFE3
513 52014 713k sk RS o] §31H, Table 894 H&upel o] #H7]E&E 9]
FA 2 A7 Ao wlE5 = CO/SO/HCI®F CO/Organics/Particulate matter/NOx2]

oX,
0>”
il

22 2% 57 Qo) 24AYA AF B8Y S o, 53 ogd dups 47
oA wMEEE OedRdd e Ay 9@ g dnnde gHARe 45
289 +7 At

Table 8. Pollutant emissions per mass unit of wastes combusted in an incinerator.

71 9E4d &% (kg of pollutants/ton of wastes)

HNE 4
CO; SO, HCI1 NOx | PCDD | CO PM
Zet~gH | 207E+3 | 1L16E+0 | 1.54E+0 | 1.96E+0 | 1.27E-7 | 1.22E+0 | 2.34E-1
AEZFo]F | 1.34E+3 | 260E-1 | 5.60E-2 | 1.03E+0 | 1.70E-8 | 6.40E-1 | 1.23E-1
U 1.01E+3 | 2.80E-1 | 4.62E-2 | 1.15E+0 | 7.50E-8 | 7.20E-1 | 1.38E-1
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Table 9. Ultimate analysis of municipal solid wastes(weight %)
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<> Dulong Equation

(Eqn. 5)

Kcal/Kg = 78.31C + 359.32(H-0O/8) + 22.12S + 11.870 + 578N
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<> Chang Equation

Kcal/kg = 8561.11 + 179.72H - 63.89S - 111.170 - 91.11Cl - 66.94N

<> Boie Equation

Kcal/kg = 83.22C + 274.3H - 2580 + 15N + 9.4Cl + 65P

g A7} Table 1091 ek <A

-
il

Table 10. Heating values of municipal solid wastes(kcal’kg, as fired)

oAl A E H7IEY YA A9 Eqn 5~75 ol &ste] #H7I=o AdE d
. o]# 3 AAFS spreadsheetE o] &3Fo] 414

(Egn. 6)

(Egn. 7)

les]

=

¥ 71E A% |Dulong (Eqn. 5)| Chang Eqn. 6) | Boie (Eqn. 7) Average
Zet~gF 59189 6787.6 5671.4 6126.0
A EF ol 7 2523.1 4279.4 2634.8 3179.1
U 32715 4496.6 3294.6 3687.6
7)1 & 2] #FEH (ultimate analysis) A& 7] Z3&le] H7|E A4E dako] AA =W
272 o &% (T)E old 9 mass/energy 2] 0% YEed 471 St}
Mass Balance :
In = Out
}]7 waste + }H fuel + }H air = }H exhaust (Eqn- 8)
FEnergy Balance :
-(]szpgAH= fﬂAH
:ng CP(T_TO): }HCP(T_TO) ( Eqn. 9 )
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o] 7] A,
m : mass flow rate

d 5 : heat rate required

@ : gas volume flow rate
p . - gas density

H : enthalpy

C , : specific heat

T, : reference temperature (25C)

(latent heat)¥} A7Zt= o] &2
29 2=(T)7F #7129 dadzd vx= IS Ay
7] 98te] the¥ & A4 kineticsE o] &3k}

1-‘[1184

dc
TA = —kC? ( Eqn. 10 )

o] 71 A,
C 4 - concentration of pollutant A

Kk : kinetic rate constant

n : reaction order

o714 27bA WAHE B dET
o2 AT #7 Ak F - 12 P

]-o

C. = exp(—4it) ( Eqn. 11 )

AN = A2ZtE O A FA7lola
At

, k= &3 o] Arrhenius formo® YERE



( Eqn. 12 )

k= A exp(— FE,, |RT)

activation energy

Eact:

R : gas constant (1.987 cal/gmole K)

( Eqn. 13 )
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combustion product gas stream

Q.-
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718 o 22 AR A =" JHd fAHAEE TR A48 9 &
4871 A

- AdE AR B

- += A : Fabric pressure loss, fan static pressure, 7|E} 42 ¥ 3}o] Z gk

- air system : Air leakage, ¥ ¥ valves, A 43 &HdA2S9 A4

- AR A4] : Control panel indicators®] ¥+

- Dust removal system : Proper operation, pluggage

- Filter bags : Tears, holes, abrasions, proper fastening, bag tension, dust

accumulation, creases and folds
- Hoppers @ 144 2 XX AH] 9] screw conveyors
- Motor, fans, etc. : §2] % material buildup, Lubrication of all electric motors,
speed reducers belt drives and chains &
— Monitors : Accuracy of equipment
- Access doors : Gaskets

j

- all bolts and welds &
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SUMMARY

A program for EIA (Environmental Impact Assessment) of air pollutants emitted from
municipal waste incinerator have been developed in this study. The dispersion theory
used in the air dispersion modeling software is based on U.S. EPA’'s ISCST3
(Industrial Source Complex model for Short Term- version3). The input data to run
the model such as meteorological and terrain data are supplied automatically from
databases in the software and the modeling procedure is very easy and simple under
GUI window environment. Key outputs of AirMaster are a concentration diagram on
a digital map, a windrose, a report for the enironmental impact assessment.

The developed dispersion modeling software is applied to the EIA of Yongin
incinerator. The results show that the environmental impact to the air quality near

the incinerator is not over the ambient air quality standard.
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Fig. 4. lllustration of the puff movement during the sampling step and the

associated changes in the puff receptor distance.

1.2.1 Dispersion

AN A T Fad WiTh
j

2 =2 wEke] SHAA R oy 2 ooz olTh
2.
Ozy,n(Aéy) = oyzt(gyn +A€y) + OYZS + Oy%

(2] 2-15)
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OZZ,H(A'%Z) = OZ% (’éZH +A’é2) + 022b (Z\—] 2_16>

714 oyno,, S n sampling stepell Al 3 2 & A ela, o F ooy &
7Rl ok SAFEola, oy D oo v WIEFAEAA EFHo| o3 7|4t
ol oy & HeFY iAo F3 Fakgolty,
2y 7k o] gabAI Gl disli A Awetd ofe el 2t

(1) Atmospheric Turbulence Components
Kometoll A AltE &= 7174AAES o]&3ste] di7jdwiod o AT 00 2 o045
AAbetE Wi o = ool o] 371A] ®rH o] Qi)

DO =49 dFE=E TFAA (o, ¥ o) ZHEH AAre= W
@ Kometoll & n7|4stndl s o] &3t AtE WE4E(ux, wH, )l oJsA TR
&5 BAHAISE ALteta o) 2EYH A E el W

Hanna et al. (1977)°] &3}d EAFE GHFESE EFAXZHE o= W 2 o}

g ¢} 2.
o, = o,t f,(t/t,) (2 2-17)
Ox = Oy ¢ fz(t/tlz) (&; 2‘18)

A7IM t= FEANA A7) olsARY, by R ot & FH 2 54 U gt Al

HEMCR=3

i, = o,Ju = o, (2 2-19)
i, =o,/u = o, (4 2-20)
A7IA oo FHEWY TF Wstel tigt ZFEHAo|L oy FANE FFol S
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o,=[4u2a%+0.35 wA]'"? (4] 2-21)
0,=[1.6u% a% +2.9u4% (—Z/L)Z/?’]l/2 (2] 2-99)
a,=expl—0.9(z/h)] (2] 2-23)

23%%= (00h < z > 08h, L < 0)
0,= [4uiai+0.35 W?k]l/2 (A 2-24)
oW=[1.15uiai+0.35 Wi]l/2 (A 2-25)

A5 (z > 08h, L <0

0,=[4u%a%+0.35 Wi]l/2 (A 92-96)

r
r\:l

RS o= Lol whEkA ofgj el o] wpro] At

(0.8 h< z = 1.0h)

0,=[1.15u2a%+a_ 0.35 w]" (2 2-27)
a,=1[1/2+(h—2)/(0.4h)] (4} 2-28)
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(1.0h < z > 1.2h)

o,=[1.15u2a%+a,, 0.35 w]"’ (4] 2-29)

a,,=[1/3+(1.2h—2)/(1.2h)] (4} 2-30)

3 A xR B ATAME o] A4S o]t dR&E ZEAAGES A
Akghet

o,=ul(1.6 C, (2/L)+1.8 a,)/(1+2/L)] (L > 0) (4 2-31)

0,=1.3 ul(C, (z/L)+a,)/(1+2/L)] (L >0 (4232

C.=(1—z/h) (L >0 (2] 2-33)

o A A E Ed8A gES g7 AAE YA Puffo] gl Agde &4
7#]’&94 orA A Hale] H Az 05 m/sE 7HRste] AAkst)
21(2-21)0ll A1 A (2-33)7FA] AAIE AES AA t7]ol A #=3 Ayt vuE 197743
7} H

Lo Panofsky s°| 83t A3 #=43E & HAA = AL

3 Irwin(1983)2> & AFAEo] AAIS fy 2 fz 5ol i AES A
Draxler (1976)7} A|¢tst g<=7} 714 =
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=[1+0.9(#1000)"2]1 1 (2] 2-34)
£,=[1+0.9(#500)"2] L <0 (2] 2-35)
=[1+0.945(#100)%1-t L > 0 (2] 2-36)

AT ol s Aol FabAFge] 550miE Tt AR W, Heffter(1965)7F Al Al gk whe} 2
o] oy = t, 0x = t22 AXbETH
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o

1 McElroy ¥ Poolere] FAHAIFE vl2 AMgslE 7

Table 1. Parameters Used to Calculate Pasquill-Gifford o,

0y = 465.11628(x)tan(O)
Pasquill Stability Class O = 0.017453293[c-d In(x) ]
c d
A 24.1670 2.5334
B 18.3330 1.8096
C 12.5000 1.0857
D 3.3330 0.72382
E 6.2500 0.54287
F 4.1667 0.36191

* source . U.S. EPA(1992)

** Where o, is in meters and x is in kilometers
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Table 2. Parameters

Used to Calculate Pasquill-Gifford o’

Pasquill 0, (meters) = ax”
. x(km)

Stability Category a b
< .10 122.800 0.94470
0.10 - 0.15 158.080 1.05420
0.16-0.20 170.220 1.09320
0.21-0.25 179.520 1.12620
A™ 0.26-0.30 217.410 1.26440
0.31-0.40 258.890 1.40940
0.41-0.50 346.750 1.72830
0.51-3.11 453.850 2.11660

>3.11 ok ok
<.20 90.673 0.93198
B* 0.21-0.40 98.483 0.98332
>0.40 109.300 1.09710
cr All 61.141 0.91465
<.30 34.459 0.86974
0.31-1.00 32.093 0.81066
D 1.01-3.00 32.093 0.64403
3.01-10.00 33.504 0.60486
10.01-30.00 36.650 0.56589
>30.00 44.053 0.51179
<.10 24.260 0.83660
0.10-0.30 23.331 0.81956
0.31-1.00 21.628 0.75660
1.01-2.00 21.628 0.63077
E 2.01-4.00 22.534 0.57154
4.01-10.00 24.703 0.50527
10.01-20.00 26.970 0.46713
20.01-40.00 35.420 0.37615
>40.00 47618 0.29592
<.20 15.209 0.81558
0.21-0.70 14.457 0.78407
0.71-1.00 13.953 0.68465
1.01-2.00 13.953 0.63227
F 2.01-3.00 14.823 0.54503
3.01-7.00 16.187 0.46490
7.01-15.00 17.836 0.41507
15.01-30.00 22.651 0.32681
30.01-60.00 27.074 0.27436
>60.00 34.219 0.21716

* Source . U.S. EPA

% If the calculated value of o0, exceed 5000m, o, is set equal to 5000m
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Table 3. Briggs Formulas Used to Calculate McElroy—Pooler oy.
Pasquill Stability Category o, (meters)**
0.32x(1.0+0.0004x)
0.32x(1.0+0.0004x)
0.22x(1.0+0.0004x)
0.16x(1.0+0.0004x) ¥*

0.11x(1.0+0.0004x) 2

B
C
D
E
F 0.11x(1.0+0.0004x) /2
x Source : U.S. EPA(1992)
** Where X 1s in meters
Table 4. Briggs Formulas Used to Calculate McElroy—Pooler 0.«
Pasquill Stability Category o,(meters)™
A 0.24x(1.0+0.001x)?
B 0.24x(1.0+0.001x)?
C 0.20x
D 0.14x(1.0+0.0003x) *
E 0.08x(1.0+0.0015x) 2
F 0.08x(1.0+0.0015x) 2
* Source @ U.S.EPQ(1992)
** Where X 1s in meters
A PG FAAGTE ST Aol AT Bl 1A% Faghol B AR
o #e A sEE Aikstazr ste AFde Ak e A HAS ofdgle] W
Mg Abgste] £@
() = 0,.( )( T )0'2
OrTawe) = Opitime\ (4] 2-37)
(Tbase)lg% Thase % 7]%3;@' %}\—O] E}'
Aol el osA 27

Gt A ZkolaL, oy

0] =

(Bouyancy-Induced Dispersion)

(2) 228 K& St
MEHE A7)k aREe 2m 9
- 19 -

ol ZA 4



ofutth olE welalsl SalA AR ol fEHE HASLE ollsl 2ol 1@
t}.
0= AH[3.5 (4] 2-38)
0= AH[3.5 (2] 2-39)

o714 AHx= @A717F FEol siN dssts =olE vt

71 A3 (oyo 2 ozo )oll ¢ A]
71 Eak kel ol s Al 7]

=
dA etz THAA Hedd wEdol

(4) Puffel 22 (splitting)
FARgo R vigte] £ W wkgko] Wk A go ubgd oo ofsiA g ol

WA o)t Puffe] of% @ ko] 2 P wATh 27 50 e wpg o)
Puffo] A o] £9e T, PuffS AFEA7E Aold el ol thirel A7) Het

CALPUFF PUFF-SPLITTING

Fig. 5. lllustration of the puff splitting mechanism and the resultant effects on puff
transport.
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(5) WFIAHSHAM HIHE =HaE A4t

=ty 2ol HFAATAM A71e 2 Fbo]l Gaussian FEH = At

EE o|F

A kAl g A7) 2 s AV EatkgtEe] thEY] dwiitel Bl A ghiko] o
vt & ASF(updraft) = S5 Al717F 231, s (downdraft) = 21 A7) 7 Ao A o
o=

o T

2 Ak m=g FATgo R I olsd st EA FAE wEEy] A= A

pe B} At} olef o] Bt kS e sty
el Weil 5(1997)0l #A|A ek st& W =34 (p.df, Probability Density Function)S A}
gsto] vt S dS AL

_

& Al (Building Downwash)

=
2
ool AEH 22 AFAE] AT

ol

ol 29 6914 Hi wrg}h ol
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Schulman-Scire7} A A1gE WHol weba SHAl¢ 2 A7 dsEold At g
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SEPARATED ZONES

INCIDENT WIND  / ON ROOF AND SIDES
PROFILE REATTACHMENT LINES
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L CAVITY ZONE

MEAN CAVITY

_____ - "'\ REATTACHMENT LINE
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SYSTEM AND MEAN
SEPARATION LINES

Fig. 6. Flow near a sharp—edged building in a deep boundary layer.( From
Hosker,1984)
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(Area Source Plume Rise)
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7 E Qe EE olg A e ot}

A7NEE, pos 7R =T s+

pi

dU,
dz

(pUr(u—U)) = —ripw

(2] 2-42)

ds

d
ds

gri(p, — p)

(2] 2-43)

(p U,r’w)

@ olux BAAe oY s ol

(2 2-44)

wr? + _Q 72
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dz

dn,
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g _ -3
= =976 107, K/
Cp x m (2 2-46)

H -4 A PhA g e Bt o

rot

QEAe Jehis oz ggi wr

L2 = 2eor(TH— TY/c, = —R,r(T'— TY)

Cp (2 2-47)
o] 7] A
= 3 . — -8 w
Cp 10 _[/kér K,O 5.67 Xlo m2K4 (é} 2748)
o]al, BA}g(e)o] 0.80]gta 7FA3H Rp = 9.1 x10M kg/m’-K-so]t}.
2ol =S ol &3t duyA FAE AEstH o 2
d ) _ _ (4T, g 2 _ $
iUt — 1)1 = (L + £lowrt = R(rt =T
F Argsel Jaea 4 nesd dewde TE & Aw, o BAE o
g3to] AN A T S sl
dz _ w o sin
ds Us ’ (4 2-50)
dx _ U s
ds U, (2 2-51)
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Fig. 7. Schematic and nomenclature for plume in a crosswind.

1.2.4 aligHt &

OlM
Jov
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AH(Overwater and Coastal Dispersion)

afctrtel A A FHS weba] E 7 AZ(TIBL, Thermal Internal Boundary Layer)7} &
Ao dAATHANAME B dFdAlSol 5o gato] &drs] dojuba, 974
AT flelAs b8d 7] Fxol7] wiitel FAlo] SAldY. 53] 1 +
aiet7tell A =2 ZEAA wWiEE SHEHe] dAAFS *u
of WAt A xW FZo wg =2 LH9=d 25 WEWr] o
AHANES e FoE Qs

AeA 7HE Fash Al EAAFE Eol= Garatt(1982)7F

= H

a
=
&= (fumigation)

il
=]
RUN

o setrhel A &

2(1 +2B) H, hoo
Y pc, u, T (2] 2-53)

h(s9) = \/
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o714 hre= @BAS =ol, hro St %71 =ol(T4 120m), y= E4AS
ollX 2H2=AZE, ue @AASH Hd T, B E4AF02) 1M, Hoe AEd

u
o2 HE HAEE= dAdwko]

S
// !\. ‘
// \\""'%4 ‘
4 A
/ S |
/ Well-mixed ‘

g / Swrface Layer

Fig. 8. Schematic illustration of a typical coastal fumigation condition (from Hanna
et al.,1985)

1.2.5 Complex Terrain
Kopuffol A+ vt&aa Ax R & F+%2= 2= Terraine v A
° w= 743 CTDMolA AEsta U=

>
=

vty Axrc e 3£%9  Terriana
CTSG(Complex Terrain algorithm for Sub-Grid scale feature) logicS %

Artel EH33 A adE Wtk
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2. A& = EHASE
2.1 Program? §3&

ol A Ard 3t Gaussian FAtolE& AR o 4 ] 493 H7HE Softwares 7H
skt o] SWe "= AR S AHAA Feks Rl ISCST30NA A8 ¥ i
Satol 25 Ab&ste] &= Aol BHA A skaL, AEAVE A S EREH 94311/\1
Windows #7435}l A GUIZE A Z2He Aol 1 EAH ot}

a9 9~19% &2 Aol iR 243 9 24 dEFH 7 program graphic user
interface® YWEbd Aolth wWiEH AR, 7AAR, AGAEE dYst] 274 TR
n A& 7l s2E 1A A, 24X Ht, d H, 71 Jd T2 ALleta m R =
FEFES T AR AAAE 9o TEE FHeE Yehd S Qrh =E BEE JEA
B9 AR txt AR 29 & U vk

EEEE 25 Azt
IV e = T2 ] ( 1 L ’;‘%D\E MEEEE 227 MX[Z2116 m MY [II547 m
Tym: [ 2= A3
- a%
£UA 2250 [E0 asE [ m  HEAes [TEO  eC
E N AL ] [EINEEALT SEIAWHASE [ mfsec R0 [BE0 0m  SEI2SU[E 0m
Ne@ [ 5] [EEizaEe pHE= [ Rz
50, 1000 ofs NOx [200000 | gfs e
- NEE TMAE L co A0 gss Tsp [L00W | ofs IWIW
TME (REEE) [222116 TMY (HERE) (9747 'm | K PMID [F00000 | g/s Dioing [EO0000 | ng-TEQ/s | | [Zai=% | [BONOOD  g/s
QR B - ES WAL EE - JEL2d 8B
HEE P M_JH ‘ 50, [BFT gy ox [T pom z= =5
B & [TEZZIA/NTNAE o] [ AHAE | e o [FZm 78p [F300 | ma/sm3 I ma/sm3
&4 [“;T@Q_a ’U_ H PMID 000000  mg/sm3 Dioxins [L03700 | ng-TEQ/sm?| | [FEH=2 0 myg/sm3
] ES
—I —J A = IS
Fig. 9. Input of company present Fig. 10. Input of emission factors.

condition.
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11. Input of terrain data.

Fig. 12. Input of modeling data.
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Table 4. Modeling input data

S
R &7t | FHEo] | M A s | tAagE | F5 U4 | SO, | NOx | PMIO
T IMEX | TMEY | (g ) (m) (C) (m/s) (m) (ppm) |(ppm)| (peg/m’)
(m) (m)
£
P 222116 | 419747 | 19,878.11 63 175 4.23 1.29 833 |59.25| 9.38
-7 o

JjamE?)

o o4 | mms |

memaes | mew) | msemzy | en |

T8 J| AR
20014 018 012 1A - 2001 128 312 24A|(AI2LCH ¢ 1A - 24A])
N

+1(m/s)

Fig. 22. A windrose of Suwon weather monitoring station in 2001.
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Fig. 24. Display of numerical data in modeling site.(Yongin)
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Table 5. Ambient Air Quality Standard in Kyunggi province.

& 71+

A7 H = 0.02ppmeo] sF
o} A7+ (SOs) 2477+ H =] 0.05ppmeo] 3t
1Az H3t A 0.15ppm©] 8f
- Al 7F meo| o
A5 EE 4 (CO) e
Az H = 0.05ppmeo] st
o] A3} 4 (NO,) 2477+ =] 0.08ppme©] 3t

1’\]7& B % 0.15ppme] 3t
A At A T0pg/m' ©) 38k
24/\] F A 150pg/m' o] 3F
8AI 7 H 1A 0.06ppm©] 3}

©=(09) 1A1ZF ¥t A] 0.1ppme] st
T (pb) Azt 32 0.5ug/m' ] 3
0 10 IAIRE Har A 999 A (Kool gtel 1 7les 238t A& ofY
Ha, 8AIZE B O24A1%F WA= 999l ghol 1 VIEE ZAStAAA =
ol ¥t}
2. MRl = JARe] A7|7F 10me] ekl A& W) (F4: B7%E B 84A7Y)

Table 6. Contributed concentrations by Yongin incinerator.

Ao dea 2 71748 Hgrids® (7195 =/d71 87 7] F)x100
(pg/m') ppm (%)
1hr 14.78 5.6467x10° 3.77
SO, 24hr 3.06 1.1694x10° 2.34
lyear 0.52 1.987x107* 0.995
1hr 77.62 0.04126 27.506
NOx 24hr 16.04 8.5261x10°° 10.6625
lyear 2.71 1.4437x10°° 2.886
24hr 1.24 0.83
PM10 lyear 0.21 0.3

Table 7. Predicted concentrations near the area of Yongin incinerator.

=4 7|13t HATE 7| FE 9qF F=
1hr 5.6467x10°° 0.0106467(ppm)
SO, 24hr 0.005(ppm) 1.1694x10°° 0.0061694(ppm)
lyear 1.987x10* 5.1987x10 *(ppm)

1hr 0.04126 0.07226(ppm)

NOx 24hr 0.031(ppm) 8.5261x107° 0.03953(ppm)
lyear 1.4437x10°3 0.032437(ppm)

24hr 57.24(pg/m’)

PMIO lyear 56(ug/m') 56.21(pg/m’)

7= 4R
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Table 8.

Maximum contributed concentrations emitted from Yongin

incinerator
calculated by Gaussian and puff models
A7 Gaussian model Puff model
(ug/m’) ppm (ug/m’) ppm
1hr 14.78 5.6467x107° 38.5 0.01471
SO2 24hr 3.06 1.1694x10°° 3.795 1.4499x10°3
Annual 0.52 1.987x101 0.732 2.7966x10
lhr 77.62 0.04126 210 0.11163
NOx 24hr 16.04 8.5261x10™ 18 9.5679x10™
Annual 2.71 1.4437x10°* 3.6 1.9136x10°*
PM10 24hr 1.24 1.4616
Annual 0.21 0.2856
Table 9 Predicted concentrations by Gaussian and puff models.
g5 =
HdedEsd 717k v 7 5 =
Gaussian model Puff model
lhr 0.0106467 0.01971
SO,(ppm) 24hr 0.005 0.0061694 6.4499x10°
lyear 5.1987x107° 5.27966x10
1hr 0.07226 0.14263
NOx(ppm) 24hr 0.031 0.03953 0.04057
lyear 0.032437 0.0329
M0/ ) 24hr = 57.24 57.4616
lyear 56.21 56.2856

42 -




(a.m. 05:00) (a.m. 08:00) (a.m. 11:00)

- oo
- oo
o oo
ESo 286
Fo=mo
075
o070
0’66

0 6o

0 55

0 50

0 a5
0.10
“-0.35
=030
O 25
_— 20
| [T
. 1o
XS

(b) PUFF modeling
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Table 12. Result of study
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