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A Study on Estimation and Dispersion Analysis of Fugitive Dust in
Amount the Large Scale Construction

Lee, Nae-Hyun* - Kim, Yoon-Shin**
Dept. of Environmental Engineering. Konkuk University Korea Environment Institute*
Dept. of Environmental Engineering. Hanyang University**

Abstract

The comparison of three different kind of simulation by screen3 model, Tem-8 model and
EPA formula were undertaken to get a potential concentration and hourly maximum
concentration of fugitive dust produced from each construction site in the downtown area of
puchon city.

The amount of dust estimate U.S EPA formula and fugitive dust formula 22.6078g/sec,
27.9572g /sec respectively.

Hourly maximum concenstration at the distance from each construction site by screen3
model are average of 78.89~728.40ug/ m? and Tem-8 model are 9ug/ m? in site-1, 241ug/ m3
in site-2, 268ug/ m? in site-3, 2321 g/ m? in site-4, 69ug/ m? in site-5, 36ug/ m? in site-6.

Through our experiment, Screen3 model is more encouragingly used than any other model.

Keyword: US EPA, fugitive dust formula, tem-8 - screen 3 model
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Fig. 1. Partition of construction area and flow tendency of soil
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E=(1.7) * K * (A/12) * (S/48) » (W/27)*7 « (N/4)*2 « [(365-
P)/365]
o 7] 4], E=Emission Factor(kg/VKT)
VKT=Vehicle Kilometer Traveled
K=Particle Size Multiplier K
A=Silt Content(%)
S=Mean Vehicle Speed(km/hr)
‘W=Mean Vehicle Weight(ton)
N=Mean No. of Wheels
P=Number of Days of Precipitation per Year(7} <~
gro] 0.254mm o] 43l Eej4)
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E=K - (A/2)"% « (W/3)!?

o] 7] 4], E=Emission Factor
K=Particle Size Multiplier K(g/VKT)
A=Silt Content(g/m?)
‘W=Mean Vehicle Weight(ton)

3) EAbo| ol wtE

E=0.15/(PE/100)?

& 7] 4], E=Emission Factor(kg/ton)
PE=Evaporation Index
E=(0.0016) + K « (U2.2)'3/(M/2)! 4

& 7] 4], E=Emission Factor(kg/ton)
K=Particle Size Multiplier K
U=Wind Speed(m/sec)
M=Moisture Content(%)
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EF=0.81+K+ A(S/30) « [(365-P)/365] » (N/4)
o] 7] A1, EF=Emission Factor(Ib/VMT)
VMT=Vehicle Mile Traveled
K=Particle Size Multiplier K(#} Z:0.62 dirt:0.82)
A=Silt Content(%)
S=Mean Vehicle Speed(Mile/hr)
N=Mean No. of Wheels
P=Number of Days of Precipitation per Year(7} <~
7ol 0.254mm ©] 42l F o] )

2) A (H=E Algl)e] el o AT
EF=0.1+T+(A/15) + (d/235)
o 7] A1, EF=Emission Factor(Ib/ton)
T=Construction Equipment of Activity Factor(5*
Z0.6~025)
A=Silt Content(%)
d=Number of Days Dry Year

3) uholl o] WAy
EF=0.05 ¢+ (A/15) « (D/90) « (d/235) « (f/15)
o] 7] 4, EF=Emission Factor(Ib/ton)

A=Silt Content(%)

D=Period of Preservation

d=Number of Days Dry Year

f=Wind Speed 12Mile/hr over Continuous

1) EREZ 4 A Y

EF=0.0018 « (A/5) * (U/5)/(M/2)* * (Y/6)
o] 7] A, EF=Emission Factor(Ib/ton)
A=Silt Content(%)
M=Moisture Content(%)
U=Wind Speed(Mile/hr)
Y=2 5148 A o] & 2(ydd)
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Fig. 2. The procedure of study
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Table. 1. Calculated amount of fugitive dust at each
construction site

Construc Fugitive dust formula U.S EPA formula| Total(g/sec)

tionArea| EF1 | EF2 | EF3 | EF4 | El | E34 | EF E

site-1 | 2.78 | 004 | 005 | 147 | 357 | 0.11 | 434 | 3.68
site-2 | 706 | 061 | 0.11 | 298 | 905 | 023 | 10.75 | 928
site-3 | 409 | 0.58 | 0.11 | 2.87 | 524 | 022 | 765 | 546
site-4 | 2.12 | 0.18 | 004 | 0.89 | 2.71 | 007 | 323 | 2.78
site-5 | 0.79 | 0.11 | 002 | 055 | 1.01 | 004 | 147 | 105
site-6 | 027 | 004 | 001 | 0.19 | 035 | 001 | 0.51 | 036

Total | 17.11 | 1.56 | 034 | 895 2193 | 0.68 |27.96 | 22.61
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Fig. 3. Calculated amount of fugitive dust at each
construction site
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S BA% A3 site-1~690 A4

Foto] 7R EE U7 E 65+, 10maLEe]
% E33 10000m, E3F
7h 0° ~42° ) F31A 2] (50~1,000m) ¥ & 5%
= site-1 191.8~368.0ug/m®, site-2 286.5~
728 41g/m°, site-3 191.3~447 2ug/m>, site-4 142.8~
685.61g/m?, site-5 50.87~197 1g/m”, site-6 26,01~
7889ug/m>e] EEEE 7t UERGTH Table, 2, Fig.
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Table. 2. Excepted dust concentration at the distance from each
construction site by screen3 model (50~1,000m)
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Construc|  concen .. | Wind | Mixing

tion tration S?{Lgshsly speed | hight D(zgge ¢ dis(ﬁr)lce
Area | (ug/im’) (m/sec)  (m)
site-1 | 191.8~3680| 6 10 10,000 0~15 779
site-2 | 286.5~7284| 6 10 10000 | 32~37 | 625
site-3 | 191.3~4472| 6 10 10000 | 39~41 665
site-4 | 142.8~6856| 6 10 10,000 13~32 | 325
site-5 | 50.87~197.1| 6 10 10000 | 41~43 | 408
site-6 | 26.01~78.89| 6 10 10,000 0~16 500
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Fig. 4. Excepted dust concentration at the distance from each
construction site by screen3 model (50~1,000m)

Fig. 5. Maximum concentration at the downwind
distance for an hour
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Table. 3. Expected an concentration of fugitive dust at the downwind
distance from each construction site by Tem-8 model

Construc| Wind |  Expected concentration for distance(m, g/mS)
tion Area Direction| 100 | 300 | 500 | 600 | 700 | 1000
site-1 SW | 97 65 27 16 8 3
NW | 85 60 25 16 11 6

site2 E 239 | 164 | 63 34 15 4
S 241 | 169 70 39 20 6

site-3 NE | 268 | 185 76 41 23 -
SE | 235 | 180 | 70 48 29 11

sited E 232 | 160 | 57 35 21 -
NW | 157 | 107 55 37 25 10

site-5 SW 69 50 19 12 8 2
NW | 65 47 18 12 7 2
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Fig. 6. Expected an concentration of fugitive dust at the
downwind distance from each construction site by Tem-8 model
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