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Abstract

In case of studied area located around the sea, the data measured from the regional
meteorological office is highly different from the local weather data because the diffusivity of
fugitive dust varies considerably with meteorological conditions. Especially, it is very difficult
to predict the amount of fugitive dust accurately as wind speed remains high frequently. In this
study, the fluxes of suspended particulates as a function of the friction velocity were applied to
consider the effect of wind speed on the amount of fugitive dust generated from the
reclamation site. The amount of fugitive dust estimated as mentioned above was simulated by
using ISCST3 model. As a result, in case of using only the Fugitive Dust Formula which is
usually used in Environment Impact Assessment, the predicted PM;, concentrations with
points were 43.4~67.81g/m3. However, in case of applying to the flux of suspended
particulates, the predicted values of PM;y with points were 43.3~69.1ug/m3, 49.5~90.44/g /m3
and 76.0~182.64g/m3 with the wind speeds of 4.4, 5.8 and 7.7m/s, respectively. It could be
possible to predict the amount of fugitive dust accurately because these predicted values were
similar to the measured values. Consequently, we can establish alternatives for reduction of

fugitive dust in this area damaged by fugitive dust which is caused by wind.
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Table 1. The local weathers in winter

Year and month Temperature('C) Relative humidity(%) Wind direction(Deg.)
2003 December 37 40.6 295.2
2004 January 23 42.6 306.4
February 5.6 45.3 295.0

Table 2. The number of days representing maximum wind velocity

Max. wind speed
< 5m/s 5~7 m/s 7~9 m/s 9~11 m/s 11 m/s over Total
Year and month
2003 December 5 7 5 6 31
2004 January 6 7 6 6 6 31
February 4 7 6 5 7 29
Total 15 22 19 16 19 91
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Table 3. The particle size distribution and characteristics of sea sand

Particle size(ym) Particle weight(g) | Particle distribution (%) Soil property Soil contents(%)
2,000 o] A} 16.69 3.34 gravel 334
850~2,000 28.00 5.60

425~850 92.34 18.47
250~425 295.67 59.14
180~250 35.80 7.17 sand 95.50
150~180 7.22 1.44
106~150 6.90 1.38
75~106 6.00 1.20

20~75 5.52 1.10

10~20 4.20 0.84 )

silt 1.16

10 o] 3} 1.60 0.32

Total 500.00 100.00 - 100.00
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Table 4. Comparison of measured results

Site(Distance(m)) Sampling date Wind direction | Average wind velocity(m/s) | PM;j, concentration(ig/m3)
04. 01. 04 WSW 2.5 36.0
04. 01. 29 WNW 3.5 455
Janghang(2,729) 04. 02. 08 NW 4.4 48.8
04.01. 13 WNW 5.8 53.6
04. 02. 14 WNW 7.7 62.2
04. 01. 04 WSW 25 40.1
04. 01. 29 WNW 35 40.1
Yulli(1,985) 04. 02. 08 NW 4.4 54.5
04. 01. 13 WNW 5.8 60.8
04. 02. 14 WNW 7.7 94.1
04. 01. 04 WSW 2.5 43.0
04. 01. 29 WNW 35 55.6
Seonchang(2,225) 04. 02. 08 NW 44 71.8
04.01. 13 WNW 5.8 859
04. 02. 14 WNW 7.7 139.6
04. 01. 04 WSW 2.5 46.2
04. 01. 29 WNW 35 58.4
Hangwol(2,093) 04. 02. 08 NW 4.4 65.5
04.01. 13 WNW 5.8 79.2
04. 02. 14 WNW 7.7 127.1
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Table 5. The parameter value for computation of emission coefficient
Parameter Content Parameter value Note
K Particle size multiplier, 10> 0.32 Table 3
A Silt content (%) 1.16 Table 3
S Mean vehicle speed (mile/hr) 12.43 -
P Number of days of precipitation per year(over 0.254 mm) 98 D
N Mean number of wheels 10 -
T Construction equipment of activity factor 0.25 0.06~0.25
d Number of days dry year (365-P) 267 D
D Period of preservation 10 -
f Wind speed 12 mile/hr over continuous time 6.58 D
U Average wind speed (mile/hr) 8.46 1
M Moisture content (%) 1.05 measured value
Y Loader capacity (yd3) 0.92 0.7m3
1) Atmospheric phenomena data, 2003, Busan.
Table 6. The amount of PM10 calculated from fugitive dust formula
EF; EF, EF; EF4 Total
Emission coefficient
(EF,; kg/VKT, EFy~ ¢ kg/ton) 0.0623 0.0100 0.0010 0.0076 -
Calculated amount (g/s) 1.0059 0.2422 0.1211 0.9202 2.2894
Table 7. The amount of PMq calculated from fugitive dust flux with friction velocities
Wind velocity | Threshold velocity | Friction velocity | Threshold friction | Dust emission flux | Amount of fugitive
(m/s) (Ut, m/s) (U*, m/s) velocity (Ut*, m/s) (Fa, g/m?/s) dust (g/s)
44 0.2548 3.0339 X107 0.1235
5.8 242 0.3359 0.2417 49981 x 106 2.0353
7.7 0.4459 25345 %105 10.3207
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Fig. 2. Predicted values of PM;q with wind velocities.
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Fig. 3. A comparison between measured values and predicted values of PM;, when wind velocity of 4.4 m/s.
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Fig. 4. A comparison between measured values and predicted values of PM,, when wind velocity of 5.8 m/s.
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Fig. 5. A comparison between measured values and predicted values of PM;y when wind velocity of 7.7 m/s.
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