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Study for the Control of Re-suspended Dust from Paved Road
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Abstract

In order to investigate the effects of re-suspended dust from road, it was conducted that understanding the distribution of particle
diameter and estimating emission amount of dust with EPA AP-42 in pave road. To find a reduction method of re-suspended dust,
we used microscale meterological model, Envi-met. The results were as follows ;

1. In Chungjang-Ro, coarse particle™> 2.5 pm) is 82.3% at center of road and 51.0% at road side. In Jungang-Ro, coarse
particle(< 2.5 um) is 62.7%. On the other hand, fine particle(< 2.5 pm) is 17.7% at center of road and 49.0% at road side in
Chungjang-Ro and 37.3% in Jungang-Ro. It is caused by vehicle speed and type.

2. The mass median aerodynamic diameter(MMAD) of re-suspended dust particle is 2.13 um at center of road, 0.95 pm at road
side in Chungjang-Ro and 0.44 um in Jungang-Ro. It is less than median respiratory diameter, 4.0 ym defined by ACGIH.

3. The emission coefficient is 0.644 g/VKT in Chungjang-Ro and 0.464 g/VKT in Jungang-Ro. The difference comes from

difference of heavy vehicle traffics.

4. The result of microscale meterological model, Envi-met show that road side vegetation reduce the concentrations of dust by

0.1~ 0.5 mg/m'".
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Fig. 1. Sampling sites.
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Table 1. Conditions of sampling sites

E2 F uAHA Aula oAE 9% F12AT

179

Jungang—Ro Chungjang—Ro
Vehicle speed(km/h) 26 25
Temperature(C) 12.4 14.1
wind speed(m/s) 3.4 4.1
R.H.(%) 48 37
Table 2. Initial condition of modeling
Condition Chungjang—Ro Jungang—Ro
Wind speed(m/s) 3.9 4.6
Wind driection(” ) 18.4 26.6
Temperature(C) 12.7 14.4
Relative humidity(%) 51 36.9
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Table 3. Ubiquitous silt loading default values with hot spot contributions from anti-skid abrasives(g/ mz)

ADT category

. <500 500-5,000 5,000—10,000 >10,000
(vehicles/day)
Ubiquitous baseline(g/nr) 0.6 0.2 0.06 0.03
d & ' ' ’ (0.015 limited access)
Ubiquitous wint?r baseline mu.lti‘pli?r x4 3 %9 1
during months with frozen precipitation
Imtlal' pe'ak addltl\/? gontrlbut.lon frgm 920 20 920 20
application of antiskid abrasive(g/m’)
Days to return to' baseline conditions 70 30 10 05
(assume linear decay)
Table 4. Average Daily Traffic at study sites
road Total Bus passenger car van small truck  large truck container
weight(ton) 15 2 2 20 25
Chungjang—Ro 78,138 548 59,262 4,425 8,667 1,653 3,583
% 100 0.7 75.8 5.7 11.1 2.1 4.6
Jungang—Ro 92,535 6,190 67,560 9,311 8,875 446 153
% 6.7 73.0 10.1 9.6 0.5 0.2

== AQuiit 1A 54
AT ROA AR BlAbAA|(o]5) ZA =R A HIAHHA])
A& #045} 1 Sl =ARRIA ol A
lc',‘— Table 59} Zt}.
EH*J Ei‘ﬁ ZHH] WX oAE EAS AWEW, B4
7ol 2.5 p molel PAES YA} sh=tl o= 714
A, A oA R EE 12 LYEARA SR
Al A Y70l 2,50 m o}l WAL FYAIHAA 82.1%, =
EHA 51,025 AASFR o vHdel, FU4E SR AA
L 62798 AR Ao e} gaie] 2ol g
A FAFe] e m2oA 2idAe] EAo] B AE
Hojzoh whdof, 2R WA] (RFe] 2.5 xm olsiel WA
FUAEA Ee wAYAERL fHe it SleRkge] 5]
Aol MiEEAY, di7]ollA Fafshkgol ol A E=T
2k WA= 12 e g=dT) 23k L 9=4 ("417101]/\1 3lsha] ©
ghakgol ol AdE= =)o) Ao Ut SEEA WA
7do] 2.5¢ molsiRl WAZ} FYAIFHANA 17.7%, =mHoA
49.0%5 AAIs o el S4= SR A= 37.3%
£ Aok Aem UEyth ol AN A E,

2Fol A/gul 59 Aelof wE Ae= A fd & B
S ol A wxe] walo] e mauol] e Ay
~hAzx| o] #eE|7h B adh Zlom Bl

AN AR wAe] BldsE AFEAAAS
T3] ffel b dAMER " wA9 %Eho— cascade
impactor A|ZAPIA AAIGE AR RF e D U

5] 915t BEE throl B WAFYE FIISICh 2t HAY
B WAFFE A BAUAZFOR o] A Fep
20 pEIEom 2 AN RAWALHED) g
Aol yHoz ohw, 7 v EHE WAFFES x| A
S8R St YEkE TS Fig. 20 wASKe

Fig. 2004 AuARA Qxte] Blgeks W91
(MMAD)S AR, el eo] We $E FYA

(Fig. 2 (@)= 2.13 pm, =2H(Fig. 2 (b)olA+= 0.95
pm olglen Fgr FFMAEFg 2 (0)oli= MMADZF
0.44 1 mZ UEREOT o]= ACGIHOA A2Jst S 5dHA| 9
ZUH(50% cut—off size)?l 4.0 y mXT} 2R A o7 Qo
Al ZlsE dAYA whE AREeol i Weae dAjE
o), SR 2ARRHE A JA1 5 0]

FFAYRE Aol 5



E2 F uAHA Aula oAE 9% F12AT

AR fPApFe] o] gon Fof fixjste] Ag=E
o] gELPor gk Bigo] Asto] mzof Al U & W
o go] AHjitEs Zos Hojm Arjdos =2y
ofli= AdEdol e BierAo] Atides Ztol A9l
Yol 22 Zlow wobEry bl A3 FARI7E o
2 Aol SR} SYRA AFSAUB S vwstH FY
27} 0.44 p mZ ¢ AQrom ol AujAlEl= Wx|o] HIEE
Aol wEMz Aolgie] W2 17 o @B AT A7} I
7 d1o1N sheb wEkgo] ola) AR Bel daol
wE Zlo mel)

AL QIAES) TRAe BAS dofus] e set 7
|22 2% 7] (Eight stage Non—viable cascade Impactor)S
olgsiol tfEATe BTl we FHE FUNU(Fe 3
(@) hxAHoz AFAFig. 3 (b)olA 22zt HFeE Alm
% 3 stage ~ TstageZ[A] AAEn|Aoz BA59ct 7 o
A WA JRRe] Pk AmEd, FHE FYAH(Fig. 3

A0

Table 5. Mass fraction of each stage in cascade impactor
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ECD* Mean particulate mass fraction(%)

stage () A A—lsss Bt
0 > 10.0 2.2 18.0 3.5
1 9.0 22.4 3.0 13.9
2 5.8 3.7 15.0 17.4
3 4.7 3.0 3.0 20.9
4 3.3 50.8 12.0 7.0
5 2.1 5.2 12.0 7.8
6 1.1 3.7 15.0 10.5
7 0.7 4.3 10.5 7.9
Back—up 0.4 4.5 11.5 11.1
Total 100.0 100.0 100.0

* Effective cut-off diameter ** Chungjang-Ro center

*** Chungjang-Ro side

+  Jungang-Ro site

MMAD=2.16um

ECD(um)

MMAD=0.95um

ECD(um)

T T
20 40

CP.(%)

(b)

T
60

Fig. 2. MMAD of dust at each sampling sites ; (a) Chungjang-Ro center, (b) Chungjang-Ro side, (c¢) Jungang-Ro.
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stage (@) (b)

3stage
(3.3 ~ 4.7pm)
4stage
(2.1 ~ 3.3¢m)
5stage
(1.1 ~ 21pxm)
6stage
(0.65 ~ 1.1xm)
7stage
(0.43 ~ 0.65xm)

Fig. 3. Electron microscope photographs of resuspended dust ; (a) Chungjang-Ro, (b) Background.
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(b)
Fig. 4. Simulation area and sites(ll); (a) Chungjang-Ro, (b) Jungang-Ro
Table 6. Structure of modeling domain
Dynamics Non—hvydrostatic
Spatial structure 34 grids X 40 grids X 10 layers
Resolution horizontal 5m
vertical 2 m, telescoping 10%
Modeling interval 0600LST~1200LST
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Fig. 5. Results of simulation using Envi-met model; (a) Chungjang-Ro (b) Jungang-Ro
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