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Abstract

The purpose of this study is to seek AEI(Air Environmental Indices), PSI{(Pollutant Standard
Index) and the urban air quality control goal(the best available alternative energy program) by
assessing the best ratio of energy types used in urban enterprises , based on harmful health effect
and air quality standard and costs.

This study is focused on an urban area(Puchun), where area sourcees are associated with heavy
traffic, large population, and its industrial sources with large emissions. In the first step, air
modeling, estimation of AEI and PSI, and benefit-cost analysis were carried out. In the second
step, we assessed that 660 scenarios about the ratio of B-C oil, light oil and LNG used in urban

enterprises with regard to air quality and cost. In the third step, the best available alternative
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energy program was selected for the ratio of energy species(B-C oil, light oil and LNG) by using
the lexicographi'c method.

From the emission analysis, main source of NO, is identified as industries and air quality is
The
modeling data of TSP, SO,;, NO,, CO, O;, by ISC3 and PBM are respectively 118xg/m’, 0.027ppm,

evaluated according to the ratio of B-C oil, light oil and LNG used in urban enterprise.

0.025ppm, 2.0ppm, 0.55ppm in indurstrial area. That data are close to Environmental Air Quality
Standard. By means of sensitivity analysis,

we obtained the difference in concentration between the areas(Nae-dong, Joong-dong) according to
the ratio of B-C oil, light oil and LNG used in the industries.

From the result of alternatives assessment the lowest AEIl value and cost, the ratio of B-C oil,
light oil and LNG are 2.5%, 20%, 77.5%, respectively.

Key Word : environmental policy, emission coefficient, lexicographic method, air environmental
indices, fuel consumption, benefit-cost analysis
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Table 1. The analytic items of costs in each fuels
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Table 3. The change of main sources in study

area
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Table 4. The amount of energy used in

enterprises(1995)
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Table 5. The‘ amount

of pollutant emission in main sources

AL - UBY - HE

T ' TSP(%) S02(%) NO2(%) CO(%)
AE2 (B1D) 1,034.0(45.9) 721.9( 6.1) 9,163.5(41.4) 31,433.0(88.8)
AHA A (kg/d) 999.8(44.4) 8,787.5(73.9) 11,697.1(52.8) 2,834.1( 80)
7t Akg/d) 220.5( 9.8) 2,373.1(20.0) 1,290.1( 5.8) 1,144.0( 3.2)
z % 2,254.3(100) 11,882.5(100) 22,150.7(100) 35,411.1(100)
+ dAF eHEA HAF TSP @ 137.1kg/yr, SO: : 1413.7kg/yr, NO; @ 1,105.4kg/yr, CO :

232.3kg/yr
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Table 7. The results of observed and predicted concentration

TSP(ug/m’) SOx(ppm) NO,(ppm) CO(ppm)
_E__
T A& o &gk A&g o &gt A&z o 23k AE&g ol &gt
B 115.84 10.44 0.02 0.01 0.02 0.03 1.7 0.17
(1074) . . X \ X X )
W AFEE 105.40 0.010 -0.010 1.53
Table 8 The fitness analysis of observed and predicted concentration
Yy = TSP SO, NO; CO
BA A Y=6.12X+47.2 Y=0.61X+0.01 Y=0.4X+0.001 Y=10.7X-0.09
WAEE P value 0.011 0.016 0.000 0.000
ol 3] A R? 44.7 435 76.7 77.9
Bk B BS BS 3 B3
Y:ogEdd 437 X ogEAY 43
* 1 67] FEL #AAZAEL o83 4 odEAE $AYY & AYE F/t ¥ FF €
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Table 9. The correlation of predicted
concentration between pollutant
emission

2
224 | wmway o w®
-1

Y = 2.2433X +

TSP 10.63 0.00 0.9998
Y = 0.0074X +

SO, 0.01 0.00 0.9957
Y = 0.0044X +

NO; 0.03 0.00  0.9997
Y = 0.1405X +

co 047 0.00  1.0000
Y = 0.0002X +

0 0.06 0.00 0.9949
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Table 10. The change of AE!I and PSI values in

each scenario
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Table 11. Cost Analysis

A8 - ZBH - HE

Az A& v & ARy P A
(0h 9% 4 zs e o ARG 2298100 9)
9¢ . wAM Oy Baju) vl He ¥
BC# 74 % LNG BF 7T (1094 (10ejq) AEEY o+ AHE 71E 8l
/) dzu”  1d 108 204
25 150 825 NO, 23 9123 83681 3463  -129 3462 2173 883
25 175 800 SO, 23 8174 80796 3174  -114 3187 2060 8%
25 125 850 NO, 23 8972 86567 3751  -144 373 2311 871
25 100 875 NO, 23 8821 89452 4,040  -177 399 2270 500
25 75 900 NO, 23 867.0 9,233.8 4,328 -192 4,286 2,408 488
25 50 925 NO; 23 852.9 95224 4,617 -189 4,563 2,797 837
25 25 950 SO, 23 8378 98109 4905  -204 4837 2397 870
25 200 775 NO, 23 9425 77910 2886 99 2787 1,8% 906
50 50 900 NO, 23 8507 92338 4328  -174 4287 2547 848
50 25 925 SO, 23 8356 95224 4617 207 4544 2444 477
50 75 875 SO, 23 8658 89452 4040  -159 4912 2450 860
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g 4] H &
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M}l &e e AoE AT
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