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Abstract

According to the annual emission estimates of U.S.A., fugitive dust, the particulate matter entrained in the
ambient air which is caused from man-made or natural activities such as movement of soil, vehicles, equipments
and windblown dust, contributes 90% of PM10 emission. In spite of an importance of fugitive dust emission in
PMI0 estimation, it is excluded in the national emission inventory of Korea so far. In this paper, an emission
inventory of fugitive dust for each region and in major cities throughout the country, which is the first time in
Korea these values have been compiled, is presented. Sources of fugitive dust emission have been classified into
paved/unpaved roads, construction operations, agricultural operations, and natural sources. The emission factors of
the existing fugitive dust emission were reassessed in a way that significantly improved the reliability of the
estimated result. The Korea’s first national emission inventory of fugitive dust by administrative districts proposed
in this paper would provide scientific reference data for establishing an reduction strategy of PM10 and preparing
effective control measures, and would contribute to academic achievement in the atmospheric environments field
and the establishment of CAPSS (Clean Air Policy Support System).
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Fig. 1. Size distributions of several particulate source
emissions.
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Table 1. U.S. national emissions for 1997.
(unit: 1,000 ton/year)

Category PM10 PM2.5
NATURAL SOURCES-WIND EROSION  5,315.8 797.4
FUGITIVE DUST 19,429.5  3,460.5
MISCELLANEOUS SOURCES 57240 1,813.7
FUEL COMBUSTION 1,101.0 846.9
ON-ROAD VEHICLES 261.0 207.0
NON-RPAD ENGINES & VEHICLES 465.8 409.3
METALS PROCESSING 2199 139.2

PETROLEUM & CHEMICAL INDUSTRIES ~ 117.9 64.9
STORAGE & TRANSPORT 113.6 44.1

OTHER INDUSTRIAL PROCESSES 529.9 250.7
WASTE DISPOSAL & RECYCLING 295.7 254.4
GRAND TOTAL 33,574.1 8,288.1
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A 7}A14= (reduction factor)E A-4-3}ed g3} o]
Ab&sio)

Emission = Activity X Emission Factor X Reduction
Factor [ton/year]}

N
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Aol o7t 74913 92} (random error) o} AFEH
HEe o/ e AAMQ BFHAUA (systematic
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————— Deposition
@ Pavement wear and decomposition
@ Vehicle-related deposition

® Dustfall
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® Mud and dirt carryout
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@ Spills

Biological debris

® Ice control compounds

Fig. 2. Deposition and removal processes of fugitive dust on paved road.
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[ton]

BAF A} ] 2A) 4= (emission factor, E)E AFZgl)
M F2¥ AP B FFTEAWE =
28 BYske =& ke g3H A Ao
o AE Eo] oW =28 FPsl= AFe 99%7}
289 F47 ol 1%7te] 2082 o2ty sy
B FAFALE 2280 "ok = 9]9] 42 )
W] FaA el o7 mA A W 2A S AHEE)
7] A7 Ale] ol B4 =238 E3ss A
A 2egel] 27 shte] =A< wiZAS4E A3}



Ao, ety wAkEe] ARl sl
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ton}& AFHA Fdl, oA @R)E dides
71818+ (geometric) 27 75um o]3le] #R] 2 o]
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Fig. 3. Fugitive dust emission from paved roads by administrative districts. (Bars: fugitive dust emissions, Symbols:

VKTs)

Table 2. Fugitive dust emission from paved roads by
administrative districts.

25s =29 Fg7e] PMI0O TSP

A=)

TE O gam)  km (Rkevd) (Bhd) (&4
A = 12,914,115 70,146 879,834 44,382 96,483
A=A 2550441 7921 97,122 7.852 17,069
Bl A] 862,699 2,563 32,038 3,066 6,665
g EAdA] 731,776 2,082 27961 2452 5331
ld}edAl 696907 1,873 25210 2368 5,147
Gpgaa 362,995 1,199 15139 1,251 2,720
AL AA] 417,382 1,460 20272 1315 2,858
LA 315,927 8,439 104,024 947 2,058
A= 2,735,798 9,626 120,978 8937 19,428
A IR 449,731 5,647 72,380 1,676 3,644
Z2HET 422,129 4201 51,517 1,589 3,455
23ds 527,522 4,715 58,544 2,038 4,430
Azl e 509,148 4,545 58365 1,977 4,297
Aehd= 498,292 6,169 74929 2,145 4,662
AA B = 799,941 7,318 88,221 3,000 6,522
RAAG T 858,060 7,183 92,651 3,102 6,743
AF= 175367 2216 25774 762 1,655

SRR AT A AgEgent A71EE Al
sah Sfaze) oM ue) AR nolw sk
oJelgt Ahole) Qe F WAL A5 VKT A
=2 Aolz} ol7) W8 Aow 2NN Y3}
SENEECEIEL SR IIE R IELE S
AAze] Aol AAH ot T Roz Attt

)71 TEA A 20 A2z

2.2 HZXZZ H[AHZ|

X}gko] v} XA = 2 (unpaved road)E F3 o ©
2 29 AL we Yol o) mw Aol &
A5k Bl =T v A A 5
o &35 AAHE HRAF 28wl Hek
z1eke] Heo)| $=%E= HFA ZF (turbulent wake)
T Aol =28 FAT Folx Gzt o=t
EIHE A&A7)A "ot

B ZA =2 M9 HlARIA] G FTL AR
2] 7%} FAs, TA TR A9 vlAkA] W&
A4 ARB Section 7.106| 4] A A13}= )22} Alg
We gtk A AP-Do AT B, A
Fom, AR, $2UF T Fh2 2R
A= EAPNE AlEad ditEeg 78
Bled AABER AAT wlEA =2 A =)1H]
EA 787} nnlEe] ole] exlegle) g HAA=z
E dFelM e HEA A4 4 9l ARBY o
d WEAE Asidct.

E=2.27 [lbs/VMT] for PM10

TSP Wl &A 4= PMIO W &Al5el] nlEAlS 1.64
E AL3lgon g 2ol AL 7k 935t
dutdql A AIE A4seoh 3319 dA=Me
AARERAM H{3lT Yy vzAE=] A=)
5 AR AFE) el £ d3elMe



n) AR ol 2AME v EAEE AgEYd
AR 109/9e BeaRe Fe A7AS
23 7keol o7 AR Azt 4eac

R =(1—Precipitation Days/365)

2 39 A viEAxz HAA] wEF AkE
AE BE, 5WA| QA2 w|AA] A el
slo] A Hor wruAFge] e 7 = (H) T
AqzFe) 45T BAY > 9loh 53] AAs} ol
E2¥Rgo] B Adxe) AAEES vEAen
Azrel 7bg A7) dFel WA s sbY
B Ao AEHNY 2 xR vjAIA g vl2
sted & o SwAel Ao vl G
Aoz A 7)Qlsly 74 9] H$ A=
29 wizgez vAbHA BAYFS ¥£T 52U
Aoz wA ¥

2.3 UEZAL v|H4HZ]

dub ez AEFA} m23At 7 vab A
7} skol whAsle= A FA} (heavy construction oper-
ation)e]™, FAke] A4 H Azbd 7]AEA] Fell o
2} Ak A A uf e F Zo g Wil "o

A F Al A o] wAbR] A RE-2 FARE A
FAIZYe]l ek BAztRE =AM AlFEE

Table 3. Fugitive dust emission from unpaved roads by
administrative districts.

v 2R =A% (km) PMI0 TSP

AT A=Y 0AmA) 2% A Q0IKE) 269

AFs7E RS AHgsided BE ALY
1509 Hd)= 7Hgsidet 2eln AAFAL A
Ao} BAL AR AL T AL A
0254mm o]4kel Ht -4l 254 AL

Activity = FAPH A x FA}71 24 [acre-month]

ARFA R wlabA EASE w5 A
EolE ARBoIN 448 A4S ol8sgs.
#72 ARBE MRISIA AYdes A43% 442
A jEASE AYsden, o A5E Eut 4
=98] A4S o4 dFE FAb) B AP-42
WlEASS) 29% Aol HFHE 4 groleh wheh
A 7)zel AP-428 olg3le] AHEH AMFAL WAk
WAL Aoz Al e Theel B
Hes Berdn

E=0.17 for TSP, 0.11 for PM10 [ton/acre-month]

= 4o AND AT A2 AAFAL ulAA o)
e wml AdEze AeEUAd Aol 4
EWN AAFAE W] el wlakA
F= A4 ¥ AEFU 224 FALE 2001
ol = TMF o] %) A477] Aol me ARE
o) Ztagalel AN AT Bedt Aow B
.

Table 4. Fugitive dust emission from construction oper-
ations by administrative districts.

oA PM TSP

FEEIND AgE Az ED EFD FEOE S G (2 @

A = 149 2,246 11,087 21,313 34,953 q o= 145,959 97,717 10,883 16,331
)55 A 12 19 32 A-g=ma) 17,281 15,755 1,755 2,633
Ha)aked A) 41 17 90 148 BaALTed A 6,446 5,781 644 966
o -2 A 31 48 79 oA 7,192 6,084 678 1,017
TR 3 155 250 410 QAR P 9,167 5,900 658 088
GG Al 0 0 o A) 3,223 2,426 270 405
oA g A 9 13 22 A Fed A 5,123 3,364 375 562
LA 34 2] 375 783 1,827 2,996 L AbsRd A) 4,233 2,396 267 400
A7 284 512 1,256 2,059 A7 = 30,011 26,383 2,938 4,409
75 46 268 1,988 3,633 5958 A= 7,046 2,488 277 416
22w 163 1,177 2,113 3465 EHRE 6,837 3,211 358 537
Zade 272 943 1917 3,144 Z2HIE 7,243 3,936 438 658
A e 1 274 1,170 2281 3,742 s 5,959 2,921 325 488
Aepd = 31 198 1369 2521 4,134 Aepd= 6,173 2,162 241 361
AEE 0 425 1863 3,612 5924 ANEE 11,840 5,481 610 916
AAG = 7 361 1,517 2,975 4,880 AL 14,289 8,149 908 1,362
A e 1 318 503 825 AFE= 3,896 1,270 141 212
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=) &% (agricultural activity)o|4]2] w]AbH %] Wt
ALFE AAAHANAN o|FJX| = A2 5
oz FRIAG BAASEE AAWAEA (5
8, 2001 Al en AHeAdME A
) 2 £ AAAA Q] = d@AE Agsta @ d94
e mE itk B 57R] B abeel ogt wjak
HA = FdgFe2 TRAF

Activity =73 X8 3 [ha]

FHEET F A2 A% RAA] WiEAs
+ AP-42 Section 7.42] A2 o]-L3}h

E=5.38k - 5% [ton/ha—pass]
7]A

k = particle size multiplier (0.33 for TSP, 0.148 for
PM10) [ton/ha~pass]

s = percent soil silt content (18%)

AR AR (1993)0] 23lH mHEF] B|AL
BEL 18% |22 vl&A 5= PMI102] A% 30475
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Table 5. Fugitive dust emission from construction oper-
ations by administrative districts.
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Fig. 4. Fraction of fugitive dust emissions from agricul-
tural operations.
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Fig. 5. Fugitive dust emission from natural sources by administrative districts.
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Table 6. Fugitive dust emission from natural sources by
administrative districts.
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Fig. 6. Fraction of fugitive dust emissions from natural
sources.
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