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Evaluation of Air Quality and Site Feasibility for the Construction
of the Incineration Facilities in Won Ju City
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In this study, we investigated the site feasibility for the construction of the incineration facilities in Won Ju
City. To assess the environmental impact of its construction, we examined the current status of air quality in
the selected candidate sites and predicted the extent of air quality change upon its operation through modification
of stack type. If the stack height is assumed to be 70 m, the concentrations of SO; and dioxin in the
surrounding area were predicted to increase by 0.05 ppb and 0.09 pg/mg, respectively. The impact of its operation
was assessed and compared among different sites. According to this analysis, more impact was expected from
the residential area for the Dan-Gye site than from agricultural areas of the Kwan-Sul and Sa-Je site.
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Fig. 1. Frequency plot of the distribution pattems for the major airborne pollutants(x0.01 for CO).
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Table 1. Prediction of long-term changes in air pollution
through regression analysis

Pollutant Slope r N p*
O3 0.1699 0.0237 104
SOz -5.156 0.2677 104 0.01
NO 713 0.1755 99 0.1
NO; 291 0.2458 100 0.02
CO -0.57 0.0791 104 05
TSP 2099 01221 104 05

"P - probability of no correlation.
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levels.
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Table 2. The mean concentration of major pollutants
measured from the three candidate sites

(1997. 3)
Pollutant Kwan-Sul Dan-Kye Sa-Je
Os(ppb) Z41N=5)  05480N=6)  258+2AN=11)
SOx(pph) 2243(N=8) 21+3(N=6) 20+1(N=11)
CO(pm)  L131+0164(N=5) 0901+0.091(N=6) 0.860+0,020(N=11)
NOx{ppb) 1154120820 106:020N=2)  166+06(N=2)
TSP(ug m™) 168(N=1) B0(N=1) 114#45(N=4)
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Table 3. Emission rate of airborne pollutants

SO,
1.44 g/sec

Dioxin
0.97 ng/sec

Pollutant

emission rate
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Table 4. Stack conditions of incineration facility

Tyme Stack height Stack dia. Stack gas
(m) M  Temp(T) Velocity(m/sec)
Pyung-Chon 70 12 150 18
Mog-Dong 150 12 210 14
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Table 5. Predicted air quality during the operation.
Stack height 70m Stack height 150m

T
e SO, Dioxin SO Dioxin
Max. 0.09 0.04
concentration 005 pob pg/m’ 002 ppb pg/m’

* Annual standard for SO; is 30 ppb, while that for
dioxin is not available.
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Table 6. The size of projected area affected by SO
(1) The first candidate - Kwan-Sul Unit © kef

Type  Rice
Conc.(10™py paddy

Dry Residential Grassland Commercial

field
1~10 1.359 0430 0.391 0.03% -
11~15 1.563 0.180 0125 0.125 ) -
16~20 0.602 0.234 0.141 - -
21~2%5 0.352 0.203 0.109 - -
26~30 087 0.063 0078 - -
31~H 0117 0023 - - -

(2) The second candidate - Dan-Kye Unit : knf
1~10 3344 1344 1.688 0.039 -
1I~15 1664 0633 1914 0.406 0.156
16~20 0.422 0641 1234 1438 0.359
21~25 - - 1.016 0.211 0.430
26~30 - - 1594 0.266 0.063
31~3% - - 0117 0016 -

(3) The third candidate ~ Sa-Je Unit : kaf
1~10 3070 2.164 0617 - -
11~15 1414 0672 0078 - -
16~20 0.844 0578 0055 - -
21~25 0719 0375 0.016 - -
26~30 0.609 0.266 0.063 - -
31~35 - - - - -
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Table 7. Concentration index of SOz among different sites
(1) The first candidate - Kwan-Sul

A= o]
& F &

7ul

71 ¥

Type Rice paddy Dry field Residentiat Grassland Commercial

?l(())r}g;.)pb) area mu}:fx "8 indices *  area muf];:x " indices  area mu{l:ptl;' "8 indices  area mufl;g)tzf " indices  area mufltlptlé:ng indices

1~10 1359 01 01359 0430 01 0043 0391 01 00391 0039 01 00039 - 01 -
11~15 1563 02 03126 0180 02 003 015 02 005 015 02 002 - 02 -
16~2 0602 0.3 0.186 0234 03 00702 0.141 03 0.0423 - 03 - - 03 -
21~25 0.352 04 01408 0203 04 00812 0108 04 0.0436 - 04 - - 04 -
2%6~30 0875 05 0437 0063 05 00315 0078 05 0.039 - 05 - - 05 -
31~ 0117 06 00702 0023 06 0018 - 06 - - 06 - - 06 -
total 1.2776 0.2757 0.189 0.0289
(2) The second candidate - Dan-Kye
1~10 3344 0.1 03344 134 0.1 0134 168 0.1 0168 0039 01 00039 - 0.1
11~15 1664 02 0338 063 02 01266 1914 02 0388 0406 02 00812 0% 02 00312
16~20 0.422 0.3 01266 0641 03 01923 1234 03 03702 1438 03 04314 0359 03 01077
21~2% - 04 - - 04 - 1.016 04 04064 0211 04 00844 0430 04 0172
26~30 - 05 - - 0.5 - 1.5%4 05 0797 0266 0.5 0133 0063 0.5 0.0315
31~35 - 06 - - 06 - 0.117 0.6 00702 0016 06 0.0096 - 06 -
total 0.7938 0.4533 2194 0.7435 0.3424
(3) The third candidate - Sa-Je
1~10 3070 01 0.307 2164 0.1 02164 0617 0.1 0.0617 - 01 - - 0.1 -
11~15 1414 02 02828 0672 0.2 01344 0078 0.2 0.0156 - 0.2 - - 0.2 -
16~20 0.844 03 02532 0578 03 01734 0055 0.3 0.0165 - 0.3 - - 03 -
YARA] 0.719 04 028716 031 04 015 0016 04 0.0064 - 04 - - 04 -
26~30 0609 05 0305 026 05 0133 0063 05 00315 - 05 - - 05 -
31~3H - 06 - - 06 - - 06 - - 06 - - 06 -
total 14351 08072 01317
Table 8. SO indices of each site on the basis of land-use type
(1) The first candidate -~ Kwan-Sul
Type Rice paddy Dry field Residential Grassland Commercial
Index 1.2776 02757 0.189 0.0289 -
Multiply factor 0.6 0.6 1.0 0.3 0
Final value (7666 0.1654 0.189 0.0087 -
(2) The second candidate - Dan-Kye
Index 0.7938 0.4533 2.1954 0.7435 0.3424
Multiply factor 06 0.6 1.0 0.3 0
Final value 0.4763 0.272 2.1965 0.2231 0
(3) The third candidate - Sa-Je
Index 1.4351 0.8072 0.1317 - -
Multiply factor 0.6 06 1.0 0.3 0
Final value 0.8611 0.4843 0.1317 - -

% AFA oa 458 A4k 1-29 A% Table 10514 S04 HrhE SO8h 2 Wl 9
“EL"Y FHEAZ, 2~32 “HE"Y TE'JIE, 3~49 X dioxind] F=o wet FEE W JAPY BVH
ZBeolE “UEre Fuxz EFsdchTable 9). < &%8}21‘4 Dioxin®] 87 R3tel 93 g2 EX

olf f¥e W&t 2A Yehts diEd EX o] & &

Table 9. SO indices of each site

Type Kwan-Sul Dan-Kye Sa-Je
Total index 1.13 3.17 148
Grading good bad good

gl 9 e HEANE
S0:% st7RA = FAAY L “107, =3 L& 067, =
AAGL “037, AHAGL 079 7HEAE dioxing] 7

Fol% F48AHTable 12).
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Table 10. The size of projected area affected by dioxin
(1) The first candidate - Kwan-Sul Unit © kot
Conc.(10*ng/m Type Rice paddy Dry field Residential Grassland Commercial
0.00~0.10 2667 0.569 0345 0.019 -
0.11~0.20 0.875 0.294 0.148 - -
0.21~0.30 0.89% 0.020 0.047 - -
(2) The second candidate - Dan-Kye Unit : ki
0.00~0.10 4127 1.923 4113 0.883 02
0.11~0.20 0.144 2428 1.591 1.114
0.21~0.30 1.344 0.228 0.106
(3) The third candidate - Sa-Je Unit : ket
0.00~0.10 3567 2242 0.797 - -
0.11~0.20 1.477 0952 0.063 - -
0.21~0.30 0.547 0.297 0.075 - -
Table 11. Concentration index of dioxin among different sites
(1) The first candidate - Kwan-Sul
Type Rice paddy Dry field Residential Grassland Commercial

C 3 . . . . N i . . . .

(I%Ifng o area mufl::tl:rlng indices area muflélclzloyrmg indices  arca mufl:CL)LI(J}/rlng indices  ar mufl;gloy;ng indices  area muf[:égrl ng indices
0.00~010 2667 0.2 05334 0.569 02 01138 0345 02 0.069 0.019 02 0.0038 - 02 -
011~020 0875 04 035 0.294 04 01176 0148 04 0.0592 - 0.4 - - 04 -
0.21~030 0.8% 06 0537 0.020 06 0012 0047 06 00282 - 06 - - 06 -

total 14204 0.2434 0.1564 0.0038
(2) The second candidate - Dan-Kye
0.00~0.10 4127 02 0.8254 1923 02 03846 4113 02 08226  0.833 02 0.1766 0.2 0.2 0.04
0.11~0.20 - 04 - 0.144 04 00576 2428 04 09712 1591 04 06364 1114 04 04456
0.21~0.30 - 06 - - 06 - 1.344 06 03064 0228 0.6 01368  0.106 06 0.0636
total 0.8254 0.4422 26002 0.9498 (.5492
(3) The third candidate - Sa-Je
0.00~0.10 3567 0.2 0.7134 2.242 0.2 04484 0797 0.2 0.1594 - 02 - 02 -
011~020 1477 04 0.5908 0952 04 03808 0083 04 0.0252 - 04 - - 04 -
0.21~0.30 0.547 06 0.3282 0.297 06 01782 0075 06 0.045 - 06 - - 06 -
total 1.6324 1.0074 0.2206
Table 12. Dioxin indices of each site on the basis of ol#@E ZtEAdl I AEE FXFE 129 AS
land-use type “Eoro 2-~39 AL “‘HE'oR 3~49 AL E U
(1) The first candidate - Kwan-Sul wrog 239 AN TRAESE Hr1sldtHTable 13).

Type Kwan-Sul Dan-Kye Sa-Je Grassland Commercial
Index 14204 02434 01564  0.0038 -
Multiply factor 06 0.6 1.0 0.3 0
Final value 0.8522 01460 01564 00011 -
(2) The second candidate - Dan-Kye
Index 0.8254 0.4422 26002 0.9498 0.5492
Multiply factor 0.6 06 1.0 03 0
Final value 0.4952 0.2653 2.6002 0.2850 0
(3) The third candidate - Sa-Je
Index 1.6324 1.0074 0.22% - -
Multiply factor 0.6 0.6 10 03 0
Final value 09794 0.6044 0.229% - -
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Table 13. Dioxin indices of each site.

Type Kwan-Sul Dan-Kye Sa-Je
Total index 116 365 181
Grading good bad good
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