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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;, with points were 43.3~69.1g/m3, 49.5~90.41/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 3.7 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 9~11m/s | 11 m/s over Total
Year and month
2003 December 5 7 5 6 31
2004 January 6 6 31
February 4 7 6 5 29
Total 15 22 19 16 19 91
Az dsioinh. AFIAG 718 RE AY A gAI%O 2 105km o] AH A, 4 90m2| 3
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jEA 4 AP9A] Dot s e sjAe] 10 umolst
HEE 0.32%%A0h 123, SAESEHE] 7%
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AP, sand(20~2,000 tm), silt(2~20 um)= Z+z;
3.34%, 95.50%, 1.16%% FA =] EA F-Eo|A

Table 3. The particle size distribution and characteristics of sea sand

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

425~850 92.34 18.47
250~425 295.67 59.14
180~250 35.86 717 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 o3} 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) | PMj, concentration(/g/m3)
04. 01. 04 WSW 2.5 36.0
04. 01. 29 WNW 35 455
Janghang(2,729) 04. 02. 08 NW 44 48.8
04.01. 13 WNW 5.8 53.6
04. 02. 14 WNW 7.7 62.2
04. 01. 04 WSW 2.5 40.1
04. 01. 29 WNW 35 46.1
Yulli(1,985) 04. 02. 08 NW 44 54.5
04.01. 13 WNW 5.8 66.8
04. 02. 14 WNW 77 94.1
04. 01. 04 WSW 2.5 43.0
04. 01. 29 WNW 3.5 55.6
Seonchang(2,225) 04. 02. 08 NW 4.4 71.8
04.01. 13 WNW 5.8 85.9
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 44 65.5
04.01. 13 WNW 5.8 79.2
04. 02. 14 WNW 7.7 127.1
AgAQ) el BoFe] B e Ao = Yel ZAFE| AT,
o AR & Alg= APgA] Badtsilt e HIAFHA] ZAPES} 3 40flA] Hiz viel o] S
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TH, ETYAIREC Fo00L, TR, YALE 2 9] GolE 19 49 PMy FEE BY
2 2R =2 BAS Avl 217} 05%, 2.65g/cm?, 36.0ug/m3, &7 40.1¢g/m3, A4 43 6ug/ms3, 34
1.09 g/cm3& UERGITE 46.2Ug/m3E e ZHS Hol o]F ujAEE R 519

(FHE% 10.8m/s), 29 149N
of| o] Zoj ]}, HAbHA] 2427
AxsrA o ek ALH F
Qlaf HE 2| Fof|A] BlAbH R 2] o

Am/s), 19 139

34 13.5m/s)

FA A5

o}, 28, Habe40] 8.5~7.7 m/s2 F7eto] uf
2 ZF A PMyy 5% A 45.5~62.2Ug/m?,
&2 46.1~94.1ug/m3, A% 55.6~139.6ug/m3, T
9 58.4~127 1ug/m3& 37| Z7feh= Ao& Uet
Wk ol F50l 45 AR WdEo] okt
Aol 57 Fhe] FEF] F&ol & SH Y
£ BF AEA(WNW), EANW)Z UYepgAet 3
o] 20 19 4Yoll= AFAI(WSW)E 71 % 7]
oof| gk FA) ok ZloE etEt) Egh &
o) ol AAR 7L 71 71k A HH o2 A
Zo| f)2ste] Aot 3 2o vlsto] HAZ
o] 4k g wol PMy, 557t won, Fokut e
A9A $IRjol| Q= A, FEe] A oldA st
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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 1
U Average wind speed (mile/hr) 8.46 D
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; EF, 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 2.289%4
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) (U, 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 4.9981 X 106 2.0353
7.7 0.4459 25345 %105 10.3207
Ve A A A Heh e FOE HMop  WAROR 10059g/sE A theoR 2
HAFAAlE E45 <foll A4 97|, o] A Ao wheh ?j%“ﬂ]( ZEY A€ 3ol ot WOl
T Vg = Ao A, 0.2422g/s, BFtoll oJgh WA 0.1211g/s, B&
Bapo] A4 SPA] MRS 0,9202g/s WIAHAA
3. HIMEXI(PMyo) 2tz L+ (PMy) % HHIZFE 2,9894g/s2 APGE|Qlom | 1}
BlAHAR] YRS AR F At ol gt HhERL: 0,1211g/s2 olof Hid JaF>
ue ol QU= site 10 chstel Agalgich ¢4, THE WAl ulste] njulg Ao AAbelgih
A5 AL MR APHO] R fugitive dust 3 72 2 thgH| 2ol et 2ol vhete] o] 2
ABA] E 5o AXE BN A AGE A5 Koo that ulabeA) sfs) o) st ek
of HiEATE AHERE = olF ol&sto] HAFHA] A& Hlste] npEEE=Y kel Bl S8
WS AseH, ol & 60 YER ]I (4 95 ol&3to] FHol whE HihaA] WS
3 6o Bz wje} Zo) nlarA] it TlelEst  APgstlc
7P w2 32 HEE o] o3t uiibdA] 1 A%, F450] 4.4m/s8 o 0.1235g/s, 5.8m/s
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Fig. 2. Predicted values of PMyq with wind velocities.
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Fig. 3. A comparison between measured values and predicted values of PM;q when wind velocity of 4.4 m/s.
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Fig. 4. A comparison between measured values and predicted values of PM;q when wind velocity of 5.8 m/s.
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Fig. 5. A comparison between measured values and predicted values of PM;q when wind velocity of 7.7 m/s.
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