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ABSTRACT

This study was performed to evaluate a applicability of TCM(Texas Climatological Model) model
to a industrial area sush as CUNSAN and a possibility to provide necessary informaitons for air
quality management.

The air pollutants were measured at 6 sampling sites of GUNSAN industrial area from june to july
in 1989.

The model was checked by comparing the observed data with estimated data. The meteorological
data for wind direction and wind speed were obtained from the observatory station in GUNSAN.

The results are summarized as follows.

1. Average concentrations of air pollutants at all sampling sites were; SO, 0.011-0.019 ppm. NO-
0.012-0.017 ppm. CO 0.6-1.0 ppm. TSP 45.8-64.2 #g/ nf.

2. The emission amounts show that point source are in general higher than area source.

3. As a results of correlation analysis, relationship between SO; concentration in the observed value
and estimated value showed positive significance.(r = 0.766)

4. The sulfer content of the 1.6% at present to 0.8%, which means a 53.3% reduction. By controlling
stack height could be lowered 14.5%, but the effective way of emission control is use of the lower
sulfer fuels than controlling stack height.

5. The ratio between SO, contration in the observed value and estimated value showed 1.05. There-
fore, the TCM model was quite effective in predicting air quality in GUNSAN industrial area.
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Table 2. Concentration of air pollutants.

Sampling Measured SO, NO, CcO TSP

Site No, (ppm) (ppm) ( ppm) ( peg/m®)
So Ryong 1st 0. 012 0. 015 0.6 48.2
Dong 2 nd 0.014 0. 014 0.8 51. 6
(A-1) Mean 0.015 0. 015 0.7 49. 9
Jang Jeon . lst 0. 017 0.014 0.6 52.5
Village 2nd 0.013 0.014 0.6 48.5
(A~2) Mean 0. 015 0. 014 0.6 50. 5
Gun San Jun, 1st 0. 021 0. 0i7 1.2 62. 9
College 2nd 0. 017 0. 015 0.8 58. 5
(A-3) Mean 0. 019 0. 016 1.0 60. 7
Ok Sung 1st 0. 010 0.013 0.8 4.7
Village 2nd 0.012 0. 011 0.9 46. 9
(A-4) Mean 0. 011 0. 012 0.9 45.8
Chil Sung 1st 0. 021 0. 016 1.0 56. 2
Village 2 nd 0. 017 0.012 0.8 54. 6
(A-5) Mean 0.019 0. 014 0.9 55. 4
Ok Gu 1st 0. 014 0.018 1.0 66. 7
Kun Office 2nd 0. 010 0. 016 0.9 61.7
(A-6) Mean 0. 012 0. 017 1.0 64. 2
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Table 3. Wind direction and wind speed of research area.
Date Atmospheric Barometric Wind Mean Wind Max ., Wind
Condition Pressure(mb) Direction Speed, m/s Speed, m/s
6. 38 Clear 1.006. 3 WNW 3.8 6.5
6. 29 Cloudy 1,006. 5 WNW 2.6 6.0
6. 30 Clear 1.007.0 WNwW 3.7 7.3
7.1 Cloudy 1,010. 8 WNW 4.0 9.7
7. 2 Cloudy 1. 013.2 w 4.0 6.8
7. 3 Cloudy 1,014.3 WNW 4.6 8.0
Table 4. Fuel consumption amounts used in model.

Items Annual Spring Summer Autumn Winter
Anthracitc Coal(EA) 4,001, 448 1. 206, 048 173,473 731, 473 1, 890, 302
B -C oil(k!) 318, 741 88, 631 68,247 66, 600 95, 263
Light oil(k{) 8. 166 692 2,606 1.813 3,054
Wood(Ton) 30, 286 22,389 20, 608 22,039 25, 250

Table 5. Emission factors of each fuel sources.
Fuels Units TSP SO, NO, Cco Remarks
Anthracite Coal kg /Mt 0.2 10. 9 0. 25 31.7
B—-Coil kg /k! 5.38 19.9 0.63 7.5 S:1.6%
Light oil kg/kl 0.25 17.0 0. 63 2.8 S:1.69%
Wood kg /Mt 4.6 2.7 0. 39 39.9
Table 6. Emission amounts of used anthracite coal.
Seasons TSp SO, NO, CcoO
Year Means 0. 0906 4.97M 0. 1103 17. 2202

Spring 0. 1087 5, 9517 0. 1322 20. 5916

Summer 0. 0154 0. 8572 0. 0189 2. 9651

Autumn 0. 0666 3. 6490 0. 0808 12. 6251

Winter 0. 1666 9. 5350 0. 2125 32. 9900

Table 7. Emission amount of used B-C oil and light oil.
Seasons TSP SO, NO, CO
Year Means 122. 27 881. 82 158. 72 103. 39
Spring 136. 02 990. 11 239, 50 115, 08
Summer 106. 75 783. 57 147, 23 90. 41
Autumn 103. 88 751. 37 106. 13 89. 23
Winter 137. 16 1,067. 0 150. 67 122. 01
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Table 8. Relationship between estimated concentration(EST) and observed concentration(OBS).

Sampling SO, (ppm) NO, (ppm) CO(ppm) TSP (ug/m?)
Sites OBS EST OBS EST OBS EST OBS EST
A-1 0. 013 0. 017 0. 015 0. 002 0.7 0. 003 49.9 5
A-2 0. 015 0. 018 0. 014 0. 002 0.6 0. 005 50. 5 4
A~3 0.019 0.019 0. 016 0. 001 1.0 0. 009 60. 7 6
A-4 0. 011 0. 009 0. 012 0. 002 0.9 0. 002 45.8 4
A-5 0.019 0.017 0. 014 0. 001 0.9 0. 005 55. 4 4
A-6 0.012 0.013 0. 017 0. 003 1.0 0. 004 64. 2 5

Regression r =0.766 r =0.253 r =0. 302 r =0.623
Equation Y=0.83X+0.003  Y=0.0002X +0.108 Y=0.004X+0.001 Y=0.072X +0.720

Table 9. Ratio between estimated concentration(EST) and observed concentration (OBS).

Sampling Co—ordinate EST/OBS Ratio

Sites X Y SO, NO, co TSP
A-1 169.0 275.0 1.31 0. 33 0. 004 0. 10
A-2 169. 0 274.0 1.20 0. 36 0. 008 0.79
A-3 171. 0 275.0 1.0 3. 44 0.009 0.99
A-14 167.0 273.0 0. 82 0.17 0. 002 0. 09
A-5 171. 0 273.0 0.89 0. 36 0. 006 0. 07
A-6 174.0 276. 0 1.08 4.23 0.039 0. 08
Average 1. 05 1.48 0.017 0.3
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Table 10. Annual average SO, concentration after controlling stacks.

( ):reduction rate
. Co-ordinate Annual Average SO, Concentration aft.
Sampling SO, Concentraion er controlling Stack
Points X Y (ug/m?) (pg/md)
A-1 169. 0 275.0 56 47 (16.1 %)
A-2 169. 0 274.0 85 45 (18. 2 %)
A-3 171.0 275.0 53 44 (17.0%)
A—14 167.0 273.0 30 26 (13.3 %)
A-5 171. 0 273.0 50 47 ( 6.0 %)
A—-6 174.0 276. 0 24 20 (16.6 %)
Average 4“7 38.2(14. 5 %)
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Table 11. Annual average SO, concentration after reducing sulfur content of fuels.
( ) : reduction rate
Sampling Co—ordinate é\nnual Average SO, Concentration after
Points O, Concentaratlon Reducing Sulfur Content
X Y (pug/md) of Fuels
A-1 169.0 275.0 56 27(51.8%)
A-2 169. 0 274.0 55 26(52.7%)
A-3 171. 0 275.0 53 27(49.1%)
A-14 167. 0 273.0 30 11(63. 3 %)
A-5 171. 0 273.0 50 24(52.09%)
A-56 174.0 276. 0 24 10(58.39%)
Average 44.7 20. 8(53.5%)
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