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& 2k 9 RC| A0 o5t ALASHMEAl) EEHS
I 2015 2016 2017 2018 2019
gl &R X PM10 2,408 2,443 2,478 2,516 2,551
ShA§ AL
PSEPSIEl]
Hi= 2
(BAU) PM2.5 241 244 248 252 255
PM10 48 49 50 50 51
INEIEY
PM2.5 5 5 5 5 5
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2. ==& HI&EHX H

ﬁ%
o
Ol
5
>

O 8l =U HII2E=s2 SANSM= NS =2 282 2l B4R
liME HAZIN HRNZEC MASAIC 0IMSX 23 2OMHE FOotH &4
ot 3.

O <#F 7>9 =& 0MSX =S 4HEH 0IASX AR XI= PM102
29,282 E/E(69.7%), PM2.5= 4,775 E/H(30.4%)22 & =2 HIEHISS

LIEHS.

<H 7> 23 DIMYX BHEE (20134)
(&9 @ =/
5 o CAPSS

PM10 PM2.5
Ol ARl AHQY OF A 749 697
Hi&ty AHA 546 383
Mg A 740 300
MAZEH 281 206
AUXISs & N 0 0
SII2H Al 0 0
2R 4,096 3,769
CTR0IS2EH z28 2 - -
Al 4,096 3,769
HEZ0ls2E& 3,618 3,328
HOI2 Xel 75 63
=g 0 0
JIEL ¢ @ug 100 90
gl & X 29,282(69.7%) 4,775(30.4%)
MEH HA 2,551 2,122
2] 42,039 15,732

=X 1 ASAI(2016), Z=0IMSXI(PM2.5)EIER QIMIER] 7= L AAMSLIEHY A7
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A 3 & =U-2 DIMEXA BiEAsE A

—
.

0=

O 0|22 HIAEHXIO et BIEXI2= HIAMEHX =& =2 MEXHA =
A= AFH0IM, HIAHX HIERS 2/AE I oA HIEsoe=2
2F05l10 US.

O 0|29 AMBEXHE2 HXS JIIEXHOZ QIst H|AIHX| JIHEI} =I| M2
NEXSE SAHOZ HIMHX HIEH S & HiEE SS9 oDt &es| gD
USM, MEXYGUHIIE M (Western Regional Air Partnership)OllA Bl AHHX]
HIS20l CHSH il £ S AHE8YHES Jl=8 “WRAP Fugitive Dust
Handbook” S &2t&t.

O 0I1=229 EPANIAM= HIESHE2 HIEE A 240 2ot D & 0ls2gR
Ol HiESZ=E IQYESE HHEXN2HHE R=otD A2HM, oleist Xi2s 3

HOCH 5090 =0IA AR LD, countyg &2t BIEXIE= BHESAZ0 2ok

M MEED US.
1.1 EPA OIAI®X HHIENZE &

O Ol= EPASl HIILE=Z = OIMEX BHEE=S 4HEHE PM102 < 2000
HEH 201280t Z2ots FHE Z20ICHE 20132 =
OlH, PM2.59] &< 2000& 7,288,000&/EF22 Jt&E R0l
= H0tN= FAE 2010 2011EH2H A= BHESote FA

i
HT
0
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H

9> Y 0|=2XY9(US EPA) OIMSH X HiSZ
(St = Galyr)

Year PM10 PM2.5
2000 23,747 7,288
2001 23,708 6,996
2002 21,576 5,806
2003 21,664 5,888
2004 21,749 5,970
2005 21,302 5,692
2006 21,401 5,736
2007 21,501 5,881
2008 21,580 6,014
2009 21,199 5,988
2010 20,823 5,988
2011 20,723 6,100
2012 22,074 6,222
2013 23,425 6,345
2014 24,502 6,220
2015 24,472 6,191
2016 24,442 6,163

=X : National Emission Inventory(2014)
O DIMY Xl Hi&&® = MISCELLANEOUS Source OIA PM10 21,803,000 &/4

(88.98%), PM2.5 4,425,000/ (71.14%) 22 Jt&E %2 OIMS XL BHEE

= N2=Z LIEtE.
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<H 10> HHE]E 01=X< (US EPA) DIMEX HH=

(&2l Galyr)

Source Category PM10 2016 PM2 5
FUEL COMB. ELEC. UTIL. 229 177
FUEL COMB. INDUSTRIAL 325 240
FUEL COMB. OTHER 368 363
CHEMICAL & ALLIED PRODUCT MFG 20 14
METALS PROCESSING 58 45
PETROLEUM & RELATED INDUSTRIES 36 32
OTHER INDUSTRIAL PROCESSES 7 307
SOLVENT UTILIZATION 4 4
STORAGE & TRANSPORT 67 18
WASTE DISPOSAL & RECYCLING 305 253
HIGHWAY VEHICLES 287 133
OFF-HIGHWAY 163 151
MISCELLANEOUS 21,803 4,425
Total 24,472 6,163

=X : National Emission Inventory(2014)

O OIMIH X SECTOR =0IAM Unpaved Road DustUlA PM10=2 13,884,575 &/

H(63%), PM2.5= 1,532,344 /3 (37%)2 2 Jt&
ez UEYed, 1 G222 Agriculture — Crops

2 OIAIZHXIO

& Livestock

==

DustOl A

PM10& 5,876,704&/A(27%), PM2.5 1,171,895&/H(28%)2 = LIEIGS.

_21_




PM10
Stationary Emissions
21,959,557 Tons

5,876,704; 27%

\- Crops & Livestock
Dust = 5,841,569

13,884,575; 63%
Unpaved Road
Dust = 11,406,827

PM2.5
Stationary Emissions
4,164,072 Tons

1,171,895; 28%
Crops & Livestock
Dust = 1,162,166

1,532,344; 37%

Unpaved Road Dust
=1,134,134

<8 5> 0= 4HE DIAN2HX BHEE

_22_
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1.2 0= &

O 0I= CARBE

2000
=NE

20IH,
H, O0l= Z0tX=

PM2.

=HE 2

59 AL
ol
o.

20044 497.5198/€=2 DIt

clZLI0t==(CARB) OINIRIX| BIEXE &
HIIREEE = DIMBX HHEZS HHEH PMI02 B2
SE 20158 NHX 2ASHE =HE 20ICF 2015E REH A2 Ziehs

<H 11> 0|2 Z2IZLIOI=(CARB) OIMISX HEE HIESEE
(&2l : ton/day)

Year PM10 PM2.5

2000 1,597.458 486.736
2001 1,604.479 486.464
2002 1,582.513 466.94
2003 1,636.174 497.519
2004 1,653.095 492.635
2005 1,571.383 459.396
2006 1,549.532 459.178
2007 1,621.157 444.068
2008 1,460.784 415.043
2009 1,435.860 404.179
2010 1,429.825 401.066
2011 1,393.132 387.004
2012 1,394.299 381.274
2013 1,396.232 377.552
2014 1,395.666 371.006
2015 1,402.742 369.616
2016 1,413.501 371.211

E£X : CARB (2016), http:/www.arb.ca.gov
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O OIMIZX HHE& = MISCELLANEOUS PROCESSESOIA PM10 1159.359, &/
2A(82.02%), PM2.5 238.859&/2(64.34%)2 Jt& =2 OIMSXIIL BHEE=
NOZ LIEtE.

<H 12 > ISR 0INYX &S &&(2016)

(&2l : ton/day)

2016
Source Category PM10 PM2.5
FUEL COMBUSTION 28.702 25.282
WASTE DISPOSAL 22.361 3.072
STATIONARY | CLEANING AND SURFACE COATINGS 2.703 2.604
E
SOURCES PETROLEUM PRODUCTION AND
2.303 2.050
MARKETING
INDUSTRIAL PROCESSES 102.529 40.858
TOTAL STATIONARY SOURCES 158.597 73.866
SOLVENT EVAPORATION 0.040 0.039
AREAWIDE
MISCELLANEOUS PROCESSES 1159.359 238.859
SOURCES
TOTAL AREAWIDE SOURCES 1159.399 238.898
ON-ROAD MOTOR VEHICLES 63.684 30.176
MOBILE
OTHER MOBILE SOURCES 31.821 28.270
SOURCES
TOTAL MOBILE SOURCES 95.504 58.446
GRAND TOTAL 1413.501 371.211

=X : CARB (2016)
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1.3 O0l=2 OlM3HX QltEe &

AL

O D=2 tIE2E HEe] = A Tierl J|EM Sectorg JIELZ
2ot U200, Tierl 2FR0UA =3 HIAHIX Z20t0 dHLdte 22
MISCELLANEOUS OI0, Sectorsd ZFIJIZU A Dust — Construction Dust,
Dust — Paved Road Dust, Dust — Unpaved Road Dust 2 SZ0 o

ot A2 =2 LIEtE.

=2
TT

HI

ro

<H 13> 0I= NEl tWILE=& HER| (Tier 1) F (2014)

Source Category
FUEL COMB. ELEC. UTIL.
FUEL COMB. INDUSTRIAL
FUEL COMB. OTHER
CHEMICAL & ALLIED PRODUCT MFG
METALS PROCESSING
PETROLEUM & RELATED INDUSTRIES
OTHER INDUSTRIAL PROCESSES
SOLVENT UTILIZATION
STORAGE & TRANSPORT
WASTE DISPOSAL & RECYCLING
HIGHWAY VEHICLES
OFF-HIGHWAY
MISCELLANEOUS

=X : National Emission Inventory(2014)
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<H 14> 0I= NEl Y EZE QMELR| Sector =57 (2014)

Sector PM &
Agriculture — Crops & Livestock Dust @)
Agriculture — Fertilizer Application -
Agriculture — Livestock Waste O
Bulk Gasoline Terminals -
Commercial Cooking O
Dust — Construction Dust O
Dust — Paved Road Dust O
Dust — Unpaved Road Dust @)
Fires — Agricultural Field Burning O
Fuel Comb — Comm/Institutional — Biomass O
Fuel Comb — Comm/Institutional — Coal O
Fuel Comb - Comm/Institutional — Natural Gas O
Fuel Comb — Comm/Institutional - Qil @)
Fuel Comb — Comm/Institutional — Other O
Fuel Comb — Electric Generation — Coal -
Fuel Comb — Electric Generation — Natural Gas -
Fuel Comb — Electric Generation — Qil -
Fuel Comb — Electric Generation — Other -
Fuel Comb - Industrial Boilers, ICEs — Biomass O
Fuel Comb — Industrial Boilers, ICEs — Coal O
Fuel Comb - Industrial Boilers, ICEs — Natural Gas O
Fuel Comb — Industrial Boilers, ICEs — Qil O
Fuel Comb - Industrial Boilers, ICEs — Other O
Fuel Comb — Residential — Natural Gas O
Fuel Comb — Residential — Qil O
Fuel Comb — Residential — Other O
Fuel Comb - Residential — Wood O
Gas Stations -
Industrial Processes — Chemical Manuf O
Industrial Processes — Mining @)
Industrial Processes — NEC O
Industrial Processes — Non-—ferrous Metals O
Industrial Processes — Oil & Gas Production O
Industrial Processes — Petroleum Refineries O
Industrial Processes — Pulp & Paper -
Industrial Processes — Storage and Transfer -
Miscellaneous Non-Industrial NEC O
Mobile — Aircraft -
Mobile — Locomotives O
Mobile — Non—-Road EquiPMent — Diesel -
Mobile — Non—-Road EquiPMent — Gasoline -
Mobile — Non—-Road EquiPMent — Other -

_26_
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1.4 0|= Ze|ZLIOI= OIME X elsEe S8

O CARBOIAMS THIILZ=ZE CQHIEZ &%= A STATIONARY SOURCES,

AREA WIDE SOURCES, MOBILE SOURCES S22 2Fotd U2H, = bl
AR X 20H0 oiYoles 222 MISCELLANEOUS PROCESSES & Paved

road dust, Fugitive windblown dust, Construction and demolition 0| oi&

ot A2 =2 LIEtE.

<H 15> 0|= Z2JZLIOI= HWIIRE2E Ql¥ER| Sector =7 (2016)

STATIONARY SOURCES

Fuel Combustion

ELECTRIC UTILITIES

COGENERATION

OIL AND GAS PRODUCTION (COMBUSTION)

PETROLEUM REFINING (COMBUSTION)

MANUFACTURING AND INDUSTRIAL

FOOD AND AGRICULTURAL PROCESSING

SERVICE AND COMMERCIAL

OTHER (FUEL COMBUSTION)

WASTE DISPOSAL

SEWAGE TREATMENT

LANDFILLS

INCINERATORS

SOIL REMEDIATION

OTHER (WASTE DISPOSAL)

LAUNDERING
CLEANING AND | DEGREASING
COATINGS AND RELATED PROCESS SOLVENTS
SURFACE PRINTING
COATINGS ADHESIVES AND SEALANTS
OTHER (CLEANING AND SURFACE COATINGS)
PETROLEUM OIL AND GAS PRODUCTION
PRODUCTION | PETROLEUM REFINING
AND PETROLEUM MARKETING
MARKETING OTHER (PETROLEUM PRODUCTION AND MARKETIN
AREAWIDE SOURCES
CONSUMER PRODUCTS
ARCHITECTURAL COATINGS AND RELATED PROCESS
SOLVENT SOLVENTS
EVAPORATION | PESTICIDES/FERTILIZERS

ASPHALT PAVING / ROOFING

(A=)
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MISCELLANEOUS
PROCESSES

RESIDENTIAL FUEL COMBUSTION

FARMING OPERATIONS

CONSTRUCTION AND DEMOLITION

PAVED ROAD DUST

UNPAVED ROAD DUST

FUGITIVE WINDBLOWN DUST

FIRES

MANAGED BURNING AND DISPOSAL

COOKING

OTHER (MISCELLANEOUS PROCESSES)

MOBILE SOURCES

ON-ROAD MOTOR
VEHICLES

LIGHT DUTY PASSENGER (LDA)

LIGHT DUTY TRUCKS - 1 (LDT1)

LIGHTDUTYTRUCKS-2(LDT?2)

MEDIUMDUTYTRUCKS(MDV)

LIGHTHEAVYDUTYGASTRUCKS—1(LHDV1)

LIGHTHEAVYDUTYGASTRUCKS-2(LHDV2)

MEDIUMHEAVYDUTYGASTRUCKS(MHDV)

HEAVYHEAVYDUTYGASTRUCKS(HHDV)

LIGHTHEAVYDUTYDIESELTRUCKS-1(LHDV1)

LIGHTHEAVYDUTYDIESELTRUCKS-2(LHDV2)

MEDIUMHEAVYDUTYDIESELTRUCKS(MHDV)

HEAVYHEAVYDUTYDIESELTRUCKS(HHDV)

MOTORCYCLES(MCY)

HEAVYDUTYDIESELURBANBUSES(UB)

HEAVYDUTYGASURBANBUSES(UB)

SCHOOLBUSES-GAS(SBG)

SCHOOLBUSES-DIESEL(SBD)

OTHERBUSES-GAS(0OBG)

OTHERBUSES-MOTORCOACH-DIESEL(OBC)

ALLOTHERBUSES-DIESEL(OBD)

MOTORHOMES(MH)

OTHER MOBILE
SOURCES

AIRCRAFT

TRAINS

SHIPSANDCOMMERCIALBOATS

OCEANGOINGVESSELS

COMMERCIALHARBORCRAFT

RECREATIONALBOATS

OFF-ROADRECREATIONALVEHICLES

OFF-ROADEQUIPMENT

FARMEQUIPMENT

FUELSTORAGEANDHANDLING
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2.

(=5

o
TT -

O BEUNM=E ODIRE=ZE HIEZ&=2 =58t Air Pollutant emission inventory
guidebook=S 2t &2t6t0 UYSCM, 0= el 22 "IMHX IS0 O
210 A2M, EOI/2d0l2 OI2 SOl 2ol M= HIMHXE BHEXE
£ HAlotD US,

O EUNME S22 MHIMHXI OIS 222 285, U2 T2 S=24t
8 Ilsd22 ool BHER0A BiMGED US.

2.1 88 0|HMSHX BHEXE 8&

O EUY OoIeg=2 = DIMYA His¢s AHE2EY PM10, PM2.69 &H=
20009 2H 2014E0tKl Z2adte F=HE 20ICHF 201580 &= SJtole=

ZHE 2.

& AU

£

]

R S

- = i b
g 6> Ak
=5

] - ; ]
e S S
— -1 —PN-25

2 EU DINEX Bi&EE

(el

: Air pollutant emission inventory guidebook (2016)
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O OIM®X Hi=& = Commercial, institutional and householdslA PM10
799,584 E£/EH(38.04%), PM2.5 736,530E/3H(57.45%)22 JI& %2 0OIMH
KXot &&= A2 LIEYE.

<H 16> HHEEE EU OIMS X =

(cte @ &/

A

)

2015
Source Category
PM10 PM2.5
Agriculture 289,206 51,920
Commercial, institutional and households 799,584 736,530
Energy production and distribution 101,877 57,478
Energy use in industry 102,974 83,603
Industrial processes 332,576 125,888
Non-road transport 30,796 25,220
Other 4,361 3,722
Road transport 208,545 146,623
Waste 58,161 50,978
Total 1,928,080 | 1,281,962

=X : Air pollutant emission inventory guidebook (2016)
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2.2 =8 OlMBX QldEe &

O EU DIz oMEe 28= 3AHA 1) Energy, 2)Industrial processes
and product use, 3) Agriculture, 5) Waste, 6) Other sources 11) Natural
Sources & #E2EMH, 2 HIMEX 220 oHEE= 22 1.A.3.b vi Road
transport : automobile tyre and brake wear, 2.A.5.b Construction and
demolition S22 LIEtE

KHE 17> S8 HWIIQYES2 CIHER| Sector 28 (2016)

NFR Sector
A.Combustion
1. Eneray B.Fugitive emissions from fuels
A.Mineral products
B.Chemical industry
C.Metal production
2 Industrial D.Other solvent and product use

processes H.Other industry production
and Esrgduct [.Wood processing
J.Production of POPs
K.Consumption of POPs and heavy metals 2016

L.Other production, consumption, storage, transportation or
handling of bulk products

B.Manure management 2016

D.Crop production and agricultural soils

D.1,3.1 Agriculture other including use of pesticides
F.Field burning of agricultural residues 2016

A.Biological treatment of waste — Solid waste disposal on
land 2016

B.1 Biological treatment of waste — Composting 2016

B.2 Biological treatment of waste — anaerobic digestion at
biogas facilities

3. Agriculture

C.1.a Municipal waste incineration 2016

5. Waste C.1.b Industrial waste incineration incl haz waste&sewage
sluge 2016

C.1.b.iii Clinical waste incineration 2016
C.2.b.v Cremation 2016

C.2 Open burning of waste 2016

D. Wastewater handling 2016

E. Other waste 2016
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NFR Sector

6. Other source A. Other sources 2016

A.Volcanoes 2016

11. Natural sources | B.Forest fires 2016

C.Other natural sources

=7 : Air pollutant emission inventory guidebook (2016)
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3. &=

3.1 = OlMHX Xz &

O OINZX Hi=E
SXIF =S

<H 18> &= HiE

2l & IndustryOl Al PM10 9451 Gg/E(56.88%), JI& &2 OIAl
Ao =2 LIEHE,
S PM10 BHS

0 1 [0

i

Unit:
Gg of PM10 Power Industry Residential Transportation Total
Year:2010
Anhui 46.6 340.5 313.7 23.0 723.7
Beijing 3.7 74.4 45.3 6.5 130.0
Chongaing 15.8 180.4 134.6 8.4 339.2
Fujian 251 183.0 61.3 10.2 279.6
Gansu 24.5 133.1 121.1 8.5 287.2
Guangdong 73.8 381.3 154.0 25.4 634.5
Guangxi 15.0 321.9 287.0 1.7 635.7
Guizhou 30.7 194.9 289.4 5.9 520.8
Hainan 2.5 21.3 16.2 2.3 42.3
Hebei 69.0 796.5 316.1 39.5 1221.1
Heilongjiang 68.4 177.1 216.6 141 476.3
Henan 90.5 799.7 289.4 41 .1 1220.7
Hong Kong 0.0 0.1 0.9 2.0 2.9
Hubei 26.9 436.4 301.2 19.8 784.3
Hunan 21.9 414.3 209.2 15.83 660.7
Inner Mongolia 110.8 263.8 262.2 20.3 657.1
Jiangsu 108.4 526.1 178.9 36.3 849.7
Jiangxi 22.2 270.0 88.2 12.8 393.2
Jilin 44.8 198.2 156.0 11.4 410.4
Liaoning 72.8 417.4 185.6 22.8 698.6
Macao 0.0 0.0 0.0 0.3 0.3
Ningxia 20.9 69.9 21.4 2.7 114.9
Qinghai 4.8 50.5 25.5 2.1 82.9
Shaanxi 39.1 230.9 183.9 15.8 469.7
Shandong 139.0 982.1 361.3 65.9 1548.3
Shanghai 23.6 113.7 12.3 6.6 156.2
Shanxi 90.6 550.9 216.5 17.1 875.1
Sichuan 29.7 467.2 435.6 15.3 947.8
Taiwan 2.0 48.2 7.7 20.8 78.8
Tianjin 20.9 100.8 45.3 5.1 1721
Tibet 0.0 2.6 2.9 1.2 6.7
Xinjiang 43.4 160.8 96.0 9.4 309.5
Yunnan 23.7 254.0 162.0 11.5 4511
Zhejiang 78.0 289.3 48.8 17.4 433.5
China Total 1389.1 9451.0 5246.3 528.6 16615.1

EX  SZAI(2014), SZ Al HI&HHT] 2

o

g M3YE X

1l
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}

fob

3.2 == OlMZX QltlEe| &

0

E20AMs UIILESE odEe 28= 3IA 1) Power 2) Industry 3)
Transportation 226t =AaID UM, AEHE 222 Olel E0l LIEHUWRIS.

Sector | Subsector

Urban
Rural

Residential

On-road
Non-road : agriculture
Transportaion Non-road : construction
Non-road

other source

Agriculture Fertilizer livestock

1 Agriculture

2 Coal mining and processing

3 Crude petroleum and natural gas products

4 Metal ore mining

5 Non-—ferrous mineral mining

6 Manufacture of food products and tobacco processing

7 Textile goods

8 Wearing apparel, leather, furs, down and related products
9 Sawmills and furniture

10 Paper and products, printing and record medium reproduction
11 Petroleum processing and coking

12 Chemicals

13 Nonmetal mineral products

14 Metals smelting and pressing

15 Metal products

16 Machinery and equiPMent

17 Transport equiPMent

18 Electric equiPMent and machinery

19 Electronic and telecommunication equiPMent

=X S3AI(2014), S Al HIAHX LA AFEH X

1l
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O DI=20ME ZEE20AM Z46t= HIAMBX BHEES AHEGHI] fIoi EPA

AP-42 HiEH% AH™EAIS  0|KolD USM, K=sx FEHE|(Vehicle
kilometers traveled, VKT)ES Z=Z20l0 AAE

O EPA-AP 42 T=2°| S& SotkNE0lA =&et OIME X Xt0lE O0lSot:
A0 SE-2E SHeE [ &dol clA X0IE =det = =2aEsS
Ol=Zol BHEH+E &Fot), 29 silt loading &, B A& 2JI2AS
Olsot &EE

E : particulate emission factor
K : particle size multiplier for particle size range and units of interest

sL : road surface silt loading (g/m?)

W: average weight(tons) of the vihicles traveling the road
=X : EPA AP-42(2011)

O ZHEZ HIMEX tHEEg2 2% & WS 200 Adot) U2,
A 3J1E Kk g2 PM102 0.629/VKT, PM2.5= 0.15g/VKT, PM16

ol
ﬁ
=
[a—

0.77g/VKT, PM30& 3.23g/VKTZ &EEZotd U3.
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1.2 CARB : Paved road dust

o

O 0l= CARBUIAM= Xgedoz Qlet IHTZ MHIAHX] Slg AHA
=

Oteliet 22 AlS 0188
E= k(sL)**" x (W)"%  (1-P/4N)

E : particulate emission factor

K : particle size multiplier for particle size range and units of interest

sL : road surface silt loading (g/m?)

W : average weight(tons) of the vehicles traveling the road

P = number of “wet” days, when at least one site per county
received at least 0.01 inch of precipitation during the annual
averaging period

N = the number of days in the annual averaging period (default =
365)

ZX : CARB(2016)

O ZEC-Z0IA ot HIMEHXS 222 PM102 0.4572, PM2.5=
0.0686, PM 0.5428 2 & &Zot1) UM, PM2.5= PM102 15%, PM2l 6.86%
£ AHLHE.

2
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1.3 EPA AP-42 : Heavy construction operations

O 0OI= EPANIAE H&E &0l o8t
<H 24> 0|29 AHE &S0 28 HIAHX IS H =
megagrams
e (Mg)/hectare/month tons/a:c::\//?yonth o
of activity
HE B=0 o8t HEH S 2.69 1.2
=X : EMEP/EEA(2016), Air pollutant emission inventory guidebook
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1.4 CARB : Building construction dust

O The instructions and associated table below provide an example of
estimating residential andcommercial building construction dust emissions
for Alameda county. This example is adapted from the previous
methodology, dated March 1990.

Step 1: Construction Basis. Enter the units the estimates of construction activity
are based on into Table A. For residential construction, the units are
‘units  built’, for the other construction, the units are ‘construction
valuation’.

Step 2: Construction Basis Value. Using Table 2 for residential construction,
or Table 3 for non-residential construction, locate the appropriate values
for each construction type. Enter the residential construction value. Prior
to entering the non-residential construction value, it must first be scaled
to reflect 1987 dollar valuations. This is required because the acres per
dollar valuation values (i.e., 3.7, 4.0, or 4.4 acres per million) are based
on 1977 valuations. Using the ratio of the 1977 to 1987 Department of
Commerce composite indices, the Table 3 valuations are scaled. The 11
ratio of the 1977 to 1987 values is 63.5/114.3 which equals 0.556. So,
multiplying the Table 3 valuations by 0.556 provides the correct value for
entry into Step 2 of the emissions estimation table.

Step 3: Acres/Basis Unit. Enter the acres per construction units. For
residential construction in Alameda county, this is 1/7 acres per home,
and 1/20 acres per multi—unit dwelling (see Table 4 for the acreage
assignments). For commercial construction, the acres/unit is 3.7 acres
per million dollars of valuation.

Step 4: Project Duration. Residential construction is estimated to take six
months, commercial construction 11 months.

Step 5: Compute Acre—Months. Multiply the values from steps 2, 3, and 4
together to get acre-months. Construction Basis Value x Acres/Unit x
Months = Acre—Months.

Step 6: Emission Factor. Input the emission factor. ARB’s default factor is

0.11 tons PM /acre—-month when watering practices are employed. 10
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Step 7: Compute Emissions. Multiply the values from step 5 and step 6 to
compute the annual PM emissions. Acre—Months x Emission Factor =

Emissions

HIAHA X B S H =

ro

<H 25> B|ZELIOF =2 24 =0l 2

Construction Type
Residential Residential

. . ) . Commercial
Single Family | Multiple Unit
step 1 Construction Basis Units Built Units Built Valuation
Construction Basis ) ) .
step 2 4474 units 4900units $124.86 million
Value (per year)
. 1/7 1/20 3.7
step 3 Acres/Basis ) ) .
acres/unit acres/unit acres/million
step 4 Project Duration 6 mos 6 mos 11 mos
step 5 Acre—Months/year 3835 1470 5081.8
Emission Factor (tons
step 6 0.11 0.11 0.11
PM10/acres—month)
PM10 Emissions
step 7 421.8 161.7 559.0
(tons/year)

=X : CARB(1997), Background Material : Section 7.7 Building Construction Dust
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1.5 WRAP : Construction and demolition
O 0l= WRAPUHIA = A4 &S0l 2st HIAHX(PMI0) BISH S MAEYEHS
Al 23
<H 26> A4 &=0 28 "M X BHEH 2=(01= WRAP)
= tons/acre/month of activity
F=HAIA 0.032
A4 S =0
_ ~ HIZ=HAl A 0.190
o|st HHE A%
c=2 0.420
=X : WRAP(2006), Fugitive dust handbook
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1.6 EPA AP-42 : Industrial wind erosion

0z
Lo
¢

r10

=)
&
Iz
&
M
al0

O 0= EPANIAIS Z3H0) olat HIAGIX| BHEEF &

N
=k), P
i=1

| 3 B A H 4=(particle size multiplier)
(number of disturbances per year)

()

2t LHOHKI Eo| wetsl s
(erosion potential corresponding to the observed fastest

e 0

CSSENE
mile of wind for the i-th period between disturbances, g/m?)

.

O gZE8 I e LELE8H = st

<H 27> 9ZE8 )0 HE 28 AH = &t
Aerodynamic Particle Size Mtipliers
30 um <15 um <10 um <2.5 um
1.0 0.6 0.5 0.075
=X 1 EPA AP-42, Air pollutant emission inventory guidebook
St SoEME2 0teliet 22 A2 Hed

P=58x (u —u")+25x (u —u

P =0 for u<su

u” = friction velocity (m/s)
threshold friction velocity (m/s)

Ut =
O LICHXIS] HIAHX] BIEH=E AHEGH| o 1)0HESES ARt 2)SSHER
AFSOH HIMEIX HiEES AEE

==
=

ﬂJIO
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O

kel

GO =SS0 28 - BHEH= Otei2 22 Ae2

r
0+
ol
J
$0
0l0

u* = 0.053U10Jr
ux = friction velocity, (m/s)

ul0+= fastest mile of reference anemometer for period between

disturbances(m/s)
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1.7 WRAP : Open area wind erosion

O WRAPS| S0l 2lgh BIAMEX] HiEE MAEA2 OfcHet €3

N
PM10 Emission Factor = 0.5)] P,
i=1

N = number of disturbances per year

Pi = erosion potential corresponding to the observed (or probable)

fastest mile of wind for the ith period between disturbances
(g/m?)

P =0 for u<su

u* = friction velocity (m/s)

Ui = threshold friction velocity (m/s)
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1.8 CARB : Tilled fields wind erosion

O 0I= CARB(California Air Resources Board)llA= E2| At& b J|AH AlM
I 2EE OIXES ME20l sYEX, 22X, HEEETZ SO &= £
(=] X

OIA BEEOl 2ol Zaol= HIAHX BHSH = AZYEHS Ottt 201 MAIE.

Es=AIKCL V

Es = suspended particulate fraction of wind erosion losses of tilled fields, ton
TSP/acre/year
A = (entrained soil factor) portion of total wind erosion losses that would be

measured as suspended particulate, estimated to be 0.025 (for unpaved roads, 0.038)
| = soil erodibility. ton/acre/year

K = surface roughness factor, dimensionless

C = climatic factor, dimensionless

L

unsheltered field width factor, dimensionless

V' = vegetative cover factor, dimensionless
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2. 78

2.1 EEA : Road transport : automobile tyre and brake wear

O =& EEAS EHOIN, 2013 OtZ201 2/ Hl&HHX BHEE AEAZ Otei2t
g2 Als 018

TE = Y;N; X M; X EFpsps; % Foi X S{(V)

TE = total emissions of TSP, PM10 or PM2.5 for the defined time
period and spatial boundary [g],

Nj = number of vehicles in category j within the defined spatial
boundary,

Mj = average mileage driven per vehicle in category j during the
defined time period [km],

EFTSP,i, j = mass emission factor for pollutant i and vehicle category

j [g/km].

Fs,i = TSP, PM10, PM2.5

Ss(V) = correction factor for a mean vehicle travelling speed V

j = vehicle category (two-wheel vehicle, passenger car, light-duty

truck, heavy—duty vehicle).

=X : EEA
O XS0 E EHOIN OtZ201 28 DIMEX HEAH = <H 28>0 UEHHAL
M, SdXAl & H= 2 SAHE2 ESotAl @S

<H 28> EUZ EIOICIDFZ20I 218t DIMISH Al = H ==

Rl TSP '
Two-whed vehides 0.0046 0.0042-0.053 B
P asSenger Cans 0.0o7 0_DD67-0.0162 B
Ligint -gduty trucis 0.0163 0.0088-0L.0217 B
Heavy-thuty vehicles a2 = N sjo= NN B

=X : EU emissions(2017), LRTAP report
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O ZZ2E EHOI0 D20 et OIMEX 2EEES <H 29>0 UEHHAS.

<H 29> EUZS| EtOIOI Ot=201 2let DIMEX g8 2Ed=s

Particie se ciass Mass fraction{rl.i of TSP
5P 1.000
FM10 0.600
PM235 0.3
Pm1 0.060
PMIL1 0.8

Z7x : EU emissions(2017), LRTAP report
O XS0 2 24013 020 28t OIMEHX BHEHe= <HE 30>0 LIEILHAS

<H 30> EUS Ed0Ia0t=20 2t DIMS X BHEH =

Two-whed vehides 0.0037 0.0022-0.0m0 B
PasSENgeEr Cars 0.0075 0.0043-0.0100 B
Light - gty trucis D.0117 0.0088-0.0145 B

Heavy-thity vehicies o= Nya 0.0235-0.0420 B

=X : EU emissions(2017), LRTAP report

O YZE 2diol=2 Ot=20l 2gt DIMEX 2EE8S <H 31>0 LIEHHAS

=

<H 31> EUZS| EtOIOI OtZ201 28t OIMEIX 238 ZEEES
Particie sie class Mass fraction{rT.il or TSP
TSP 1.000
PMI0 0.580
PM25 0.390
PM1 0.100
PMILY 0.080

=X : EU emissions(2017), LRTAP report
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2.2 EEA : Construction and demolition
HIAMHX BHES AEAZ2 0FH 2t

St

r

O EEAQ 24 =0 2
EMPM10 = EFPM10 X Aaffected X d X (1-CE) x (24/PE) x (s/9%)

EMPM10

EFPM10
( kg PM10/[m? x year])
Aaffected = area affected by construction activity (m?2)

= duration of construction (year)
= efficiency of emission control measures (-)

= Thornthewaite precipitation—evaporation index (-)

= PM10 emission (kg PM10)
= the emission factor for this pollutant emission

d

CE
= soil silt content (%)

PE
S
% 9% : The average silt content for California/Las Vegas
(EPA’s measurements)
O Ko HA =0 2t "|AHHXI(PM10) HIESH L= OteiA Dt 25
<H 32> EUSl A4 &S0 28 HIAFHX] BHESH %=
= ka/(m?-yr)
= TSP PM10 PM2.5
FHAIAE 0.29 0.086 0.0086
A48 250
_ B OO E 1 0.30 0.030
olst HiEHI £
HF=HAIA 3.3 1.0 0.1
c= 7.7 2.3 0.23
=X : EU emissions(2017), LRTAP report

_54_



O =82 HExdE J|2ts <H 33>0 LIEHHAS.

<H 33> EUS AH&D2t0ll 2 HHEH 2 (d)

Type of construction

Estimated duration
(year)

Construction of houses (detached single family, detached
two family and single family terraced)

0.5(6month)

Construction of apartments (all types)

0.75(9month)

Non-residential construction (all construction excep
t residential construction and road construction)

0.83(10month)

Road construction

1(12month)

=X : EU emissions(2017), LRTAP report
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=
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<H 36> =29 H4 &= 20 ZXIY HIAMHX] HE MO &8
Mo EE2(%)
e ES0AM 2ME=E HAMHA MO =X
TSP PM10 PM2.5
ZF2E, ATZEZ2 A%
TEE E2 A% 96 80 67
(W) = 0.6mmH20/hr
L2 ZctAE gl 2H
24 20 17
0.5mm, 2t 3mm
0l ZE
LeE ZctAE ois 24A
12 10 8
Imm, 282 5mm
2= A9 2 i 32 27 22
B SAE | gz ZoiAd o4 2
20 17 14
Imm, 2t 5mm
stst X A Al 89 84 71
2.4m olEH A 18 15 13
H A
1.8m oIEHA 12 10 8
=X : FAI(2014) | HIAHX] SMRY Ay X&
O HE =02 QIgh HIAMHX SO MU HAYEHES Ol 2SS
We = Eg X Ac X t
Eci = 0.02534 X D X U9 X M9 X sL07% X NOB* X
(1-n) X 10°®
We @ Xl IS PMIC & & (1)
Eg : A& YAl 32 PM10 BIEE (t/m2/h)
Ac @ 2= HA (m2)
t 224 Al2F (h)
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<H 40> =29 ZEE2Z0 2ol dd=l LAAINE dIASHX A=

gXx 301 TSP PM10 PM2.5
&A 2018 A= (g/km) 3.23 0.62 0.15
EX : SZAI(2014), S3Al HIMEHX 2UAE 4FSYE XY

MO =X HEE A TSP PM10 PM2.5
03 / o e
PE IR 2 66% 55% 46%
At
==clol CA E2 489% 40% 30%
oIXl o H A = ° ° °
Onax=
nZ HA o 8% 7% 6%
(&= F1 X) e 13% 1% 9%
e
D =LA o 19% 16% 13%
XD X3
(&= &1 0) 3 31% 26% 20%
ZH : 2FA(2014), SHAl BIAGE LM AFoHY
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Wg = Eg X Ag
Eg=DxCx(1—n)x10"
D=kXI[ XfXLXV

C = 0.504xu*/ PE?

o[

rAOl X 3Dt

J

We= EQ XA PMi (DIZK SENA 20|
O~1um ARONS & HHEE

Eqse= EY GXIR9 PMi OIH, HHE HZ t/(m? « a)

Age EQ BIXIRIO HA ()

D= PMiel X A==, ¢/(10"m* « a)

ce Jl& el0l EY 2Xl0 0Xl= g S8i= Il ol
nE XA HMH 28 (%)

ke EZ Xl S PM2l BI=0I04, TSP AHEIE 1€, PM102

7 (e}

0.30, PM2.5= 0.050/04, =X 2 95H Barker X IJ| 247 £=
SX QN 3| BTH, BEUS AIRE & US,

[,= EY HIE ZA X010, (2 SO £ HIE HA X+
EY QN IS RUS Meg 4 US

fe EX ZE HAZ 0/59 242 s19l, &, SO 54 L A X2
2t 1014 Har

L2 XHEX 22 = X, = ZHES(HE S0, HE0ILE 2 LIR)S

IO el dl XtH Z=0| 300mECH H2® L = 0.7, Hl XtH Z=0|

—/

300~600um [ L = 0.85, HI XtH =0l 600umm=ECH I L = 1.0.
ve Al HH H==0l0, & EX HEW Aol EX HEO HES

— o

LIEHHM, S 22 A2Z2 LIEH.

H

V=L EY HAY / F L& BHY
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E = VKT x EF/1000

E : HI=SZ(kal/yr)
VKT @ =812l (km/yr)
EF : HXIBHSHI2=(g/km)
1000: &HAFH 2=
=X : US EPA(1955) AP-42, Paved Road

O ZHEZ22 HiEH+= T2 HEH silt 2ot X2 &=010, OteHol X
AEAN 26t Z2EEH, US EPANIA HAlISH Al22 TSP PM100I CHoHA
22 HiEH+E MEGIH BEot US.

O silt Fotet ERx=s2 20M HAISt gt HZ6tH, aHdEES AMEE &
fU+E NSHH HEE=S &EEN

E = k(SL)0.91 X (W)1.02
E : HXIHSH=2=(g/km)
k : &A% (3.238 for TSP, 0.62 for PM10, 0.15 for PM2.5)

sL @ S2HEM™ silt 252 (g/m?)
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gt= U= CARB
] — 0, | cuEs S
PM | H& &5 | (kg/m¥/ (tpn/acre: ) ==
(ton/acre/ (kg/m?-yr)
month) month)
month)
chs
- 0.0072 1.2 - 0.29 -
ze
=N
A&
TSP .
00247 1.2 - 1 -
xe
HIZ= Al A 0.426 1.2 - 3.3 -
c2 0.1372 1.2 - 7.7 -
chs
a 0.0072 - 0.11 0.086 -
|
=
A&
PM10 os
0.0247 - 0.11 0.30 -
=
HIZ=AHAIA 0.0426 - - 1.0 -
c2 0.0941 - - 23 -
o=
0.00072 - - 0.0086 -
=g
=N
A&
PM2.5 .
0.00247 - - 0.030 -
=g
HIZ=HAIE 0.00426 - - 0.1 -
c2 0.00941 - - 0.23 -
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<E 50> UCHXISl X 0|0l M2 DIESE %X

Seive Opening(mm) Midpoint(mm) ut” (m/s)
1 4
2 2 3 1
3 1 1.5 0.76
4 0.5 0.75 0.58
5 0.25 0.375 0.43

O LIHXIOA 23tdl 2lst HIMAHX] HBiEHss EL 2 JIM4ZAHUH 2/6HH
Z2HL M, 2WH0lA = fastest miles of wind 2= X2

=
A DA 2= =SS 11m/secOlde IEE 2EE.

O Jla=Ed2 NHEI Ot 10m =0I0M 252 S8otlzg, 25 S5 2¢
OIEsE g SHate

u*x = 0.053U1o+
ux = friction velocity, (m/s)

ul0+= fastest mile of reference anemometer

for period between disturbances(m/s)
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HE2 MK BHEE =&

o =
AH(2011)S2 2006E 0I= SHH AP-4201A HAISH gy2g 20114

HEESRE MEAMS HE0H PM10, PM2.52 HiEEsS Mt

2006
20114

T E =

m
Il

k x (sL/2)%%x (W/3)""°x ((1-P/(4x365))
k x (sL/2)%9x (W/3)"%% ((1-P/(4x365))
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Lt X307 &3 A4

O 932Y : Improved Activity Levels for National Emission Inventories of
Fugitive Dust from Paved and Unpaved Roads
- =224 ¢ 11th International Emission Inventory Conference, Atlanta,
Georgia
- Cowherd(2002) S2 0l=22 4 JI1Z0AM FMAIS silt loading =&t =
HdgiE2 WsSEH € = 220 e d2lotes.
<E 52> 0= J|&E nEzil 2 silt 2ot
Collecto Minor Major Freeway
Lol po | <9000 >5,000 | erial | >10,000 | >10,000
NEI 1.0 <- 0.02 0.04 - -> -
AP-42 0.6 <- 0.02 0.06 - -> 0.03
0.320
CARB 0.035 -> > - > 0.02
1.6(rural)
Utah DEQ 3.402 0.906 - - - 0.280 0.124
MRI 0.58 0.24 - - 0.07 0.04 0.04
TRAKER 5.1 1.6 - - 1.8 0.73 0.34
=X  EPA AP-42, Air pollutant emission inventory guidebook
O o114 XHFHE=CH (2 ZTEEZ YA LAY HHIEES
-2 st=DIstEE S X 20128 =H St =g &2 ==2& 89page
- SIS (2013)E2 QXY FHECZW 2 MHIAMHXS LHE HIES
H2 HFAGIFRCH, X I SIE PM10 & PM2.5, PM12l s&0t
SO, B2 PM2.5/PM10 Hl= 0.212 F=HE

Examination of the Multiplier Used to Estimate PM2.5 Fugitive
Dust Emissions from PM10
US EPA Document

(www.epa.gov/ttnchiel/conference/ei14/session5/pace.pdf).
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O Pace(2005)& PM2.5 280 = =&HE N=E WS &
& PM2.5 BIEE0l HHEIIE = ZMES X&EGtLD &
¢ Xl PM2.5/PM10 HIE HIWOIUS.

<H 53> PM2.5/PM10 HIASHX] HHERE 22 Hl

Fugitive dust 2005 Range of new data midpoint of new data
Paved road test 0.2 0.03 ~ 0.10 0.09
Unpaved road tests 0.15 0.10 ~ 0.12 0.11
Other category tests 06125; 0.06 ~ 0.12 0.1

General indications
based on ambient 0.15~
0.06 ~ 0.11 0.1
mesurements and 0.25

other tests

=X : Toronto(2016), PM10 and PM2.5 Street Sweeper Efficiency Test Protocol

O MRI(2006)0IAd= HIEZ X2 WS <6 PM2.5/PM10 HIEWH OE H7E

ASHS
a2HE,

<H 54> PM2.5/PM10 HIAHHX] HBHERE =28 Hl

Fugitive dust 2005 2006 ~ S
Paved road test 0.25 0.15
Unpaved road tests 0.15 0.1
Construction & demolition 0.208 0.1
Open area wind erosion - 0.15

=X : Toronto(2016), PM10 and PM2.5 Street Sweeper Efficiency Test Protocol
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o]

5.2 EIOIO0IZ &AL

[

Ot BHEXtz 2g |+

O = F&S(2014)= EIOINOLZ, Ecliola 0t2, &2 =28 02 82 &2
Melatez BiE3 = MEstotll, EHOIO OFZ20 218t OIMZHAl BHEE FE=2
SIRDIAIHTRRA(2012)0AM AX &2 FHI2lHl e SEX Ef0I0 DRSS
=&dotl), sEX SSEU=E Uote A2 EHOI0 D20 2lgt OIMS Xl =
22 FHE N=2E EUZ UEEOINSSE2I(2011)EI0I0f A EHOH, L=
oHOH, wEEs Bl el ltz2 WSS IS ZALAE, &dEO
012t HIEHOI0S EdlE 20l & 2 =&8= Sof & ==l & Eolo
OI2&= &tE06tl) 0l2 OIS0t EFOIGIOHZ0I 2st DIMEHX tHEgs =&
et gt US

HEZS
HE Ut S

YoOHT
Jnowx Huooom

O &3=2(2016)0A= MOt

2 g
N IS0 2t HFE &gt bt US.

<H 56> J|IZE0I0 2 MOt2 EHOIOCSl OF2E Hlw

EFOIH & D2 &k
(km/h) (mg/vkm)

JIZEHIO 51.8
XOH2 EHOIOf 43~49.8
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PM2.5 / PM10
0.67
0.77
0.78
0.77

pSn =t
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50.9£10.5

PM10 (4g/m?®)

PM10
(18/mq)
20.6
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33.7
37.2

=
45.7+3.8
44.3+4.8
58.3x3.7

150.5£3.7
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HY - X EHOIO OS2 OIMIBX S BHS A=~ ZAF S
- EtOIO O OIMIZX =328 At 35 & =W O0IMESX s U2

HES et BHEH = A& ZASH HE US.

0
a
T
o

il

A (2016)2 HEE HIOIM MAME 01830 NHSXE EHOIKSl Ot2
HOIRE THESE AtelDE JA20, 0l&E (2017)2 EHOIO D201 2I5
= OIMEX SA=2Ate0 2ot Ol=,282 ZEXE BOIN Ot2=z 2lgt
PM10  OIMIZX  HiEH=+E 6.0~10.0mg/vkm2Z &HEGHD UM,
PM2.5/PM102] HIES ®R&82 0.7, 0I=2 0.152 XE5t] JA2H, U 3
S B0l ¥ Ediol3 Ot2 OIME X BHEAH+E =2 2celot) UK Z2M,
CAPSSOIA TSP JIE228F 118mg/vkme=2 012 ¥ | UHl =2 Z&g=S
LIEHHCH D HSE.

s
0z
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5.3 LIHAl &g+

Ot BHEXzE 28 A4

O LYT(2014)= ASA DRHO| 20094 51 HE NRE HD50 AHY X
= AOIE Daumol YISXZE O0I8GH0] LHXIS SINS AFGIASH, 2
SES 950 JIAEC| A B2 NRES HDG0 HIMNK HERS =FE

O Q&L (2014)0M ELSZZFBAAEHS IZE S50 UUX E29

EM2 BANO=Z DEH(Sand)JP 91.6%= SHCJASM, 0IAHSIlt) £ 7.9%,
HE(clay)= & 0.5%2 SAE

Soil Particle Size

a. Soil Science Society of America and ULS. Department of Agrioulture Soil Particle Size Scale

Clay Silt Sand Gravel
. IHIE‘l T | e oS |'||.L'L'Fﬂ|5'£‘
0.002 0.05 0.1 nl:s 0.5 1 Zmm 76.2
L
. Particle size relative
Clay - Silt . - to a sand grain of
'_".- 015 mum i diameter
=
Sand
i
b, MIT and Brush Standards [nstitute
- Silt Sand " .
Tay =, - ave 5 5
[ Clay fine [madlum] COAFEE fiine | moedum ] e Giravel vones
0,002 0006 002 006 0.z 0.6 T mum

C. Inl-_r:mlm!m] S-.mLLh -.1I' En.u] SL!LRLL

Clay Silt Sand Grnvel ]
o Bng I coarss

LRI Ul 02 0.2 2 mm

Suspension

.—|-| -

|
|
i

Saltation | Creep
| |
i
.
|

Ll."-l'lg-l':l nge :r.-m:-cpm't |
0.02mm 0,07mm 11, Snam
Short-range

<8 7> UUX 34 glatH X 238t 2 Xt3I] (Shao, 2008)
EX ¢ elottistn (2015) LH LHZHII_QI HIMEX BIEH = &ES 2
: 0l835
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¥ 71 RAE FHA AMEE WEF ¥R v A4

E= VKT x EF/1000
E : W% 2 (kg/yr), VKT:F 871 €] (an/yr), EF: ) o) % 74 (g/km),
1000:5Hg) EH4EA 5
EF = k x(sL/2)%8 x(W/3)! x(1-P/(4x365))
EF* = k(sL)™ x (W) EF : @x]u]& 7 5(g/km), EF* : PM2.5 ¥l % 7|4 (g/km)

k @ BAASF. TSP 24g/km, PM10 : 4.6g/km, PM2.5 : 0.15g/km

e

sLizs g silt F8h#(g/m?), W 325 (ton), P @ 294

EPA AP-42 (19959 % 2] Al§)

% US EPA AP-42 201149 ¥AZ%= vibax w3 434

1>

EPA AP-42, CARB XA &= u|atwx] A4 2 (]
E= k(sL)*%! x (W)}

E @ particulate emission factor
K ! particle size multiplier for particle size range and units of interest
sL : road surface silt loading (g/m2)
W: average weight(tons) of the vihicles traveling the road
A4z 2718 k g

PM10 0.62 g/VKT, PM25 0.15 g/VKT

PM15 0.77 g/VKT, PM30 3.23 g/VKT

¥ PM25 &

- PMI0 x 0.14 (7] 2A A PM25 &)

- PMI10 x 0.15 (CARB(2016), =1 = ¥ %74 #3-91(2015)
= 2:AP-42 (2006))

- PM10 x 0.25 (EPA AP-42 2011)

- 2 EZE2 YLK
HEZ MFyHe TSP
PM10S Z2 EPA AP-42

1995@ A2 01856t0 AHE.

g2 20 X=S
silt loading &

0, 8a =9 gE0l ¥

A WEY &FA0l B
2002 olof CHet AE
=1=3-3

- EPA AP-420IlME 2%
Ol CHEt AHEHHT OFcHel

Aoz HFEO0 ol CHet
SEJ 228

AP-42 AHEA (AL AN
Eex = E X (1-P/4N)

N:Zzst D

2to| 2

o
= =

4

P E@E Jl2tol ¥
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HECH4 He &
W E A5 734
EF = k x [58 x (u* — ut* )> + 25 x (u* — ut]
u* = 0.053 X uio"
g.o—
utr = 4, [l
¥ . g
2, 0 SR E (kg/m) d : YXEZEm)
2, 0 37|22 kg/m) g : BHIEZ(%)
k : OI74E7(‘|7;" u* ﬁ__nmpcr_ﬁE m/s)
ut* : BEHUAOESEm/s) A AEEST01)
U 1 =0[10mQl Z|ATHOM o] &=ZHA|TH ZE<&(m/s) - LICHAI SA0 28t "latH
A sz & T CAPSS tH
S oA 370 ME eANESE EE0 WH 4B BE
H7H 7 (mm) midpoint(mm) | ut*(m/s) Of olol CHEH 2EDH ZQE.
1 4 (22U ¢ O=2H sues
2 2 3 1 S0l CHoHN E= LA OHE
3 1 1.5 0.76 £C= 068 m/sE2 UEIRS
4 05 0.75 0.58 0, @M CAP SSOIAM HEZ35t
5 025 0.375 043 = 0.58 m/s Bls 2 0.1
m/sJt S0 UEHSS))
¥ vEAEE AR A5H)
U v
o]z =—InZ (3% »
~ 7 ¥ * '\.|_|
i <0
u =z EololA 9 F&(em/s)
ur= EHOPESE (cm/s)
z = AW 92 =ol(cm)
2= A A7) Eol(cm)
k = gp=vt A5
AEUSE
—Cist =AHe LICHAI Chat BiEdle S 2HeM0l 2AHGHL, E&E0 22
pS[Relg-1
- BIEAH20 HEole LI n"'oﬂ olgt i Ele=, 8550 HEot= LICHAIS
HIEZEHE) HSHEY st &A= E S&ascl= H4ot0| =2 S:F.
~HEEH OIE5T A E4 Z UX BIEE MAE Z200F o 3% B3s6t=AXl
HdEMEE A0 ERE 2oz moHE
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ZEHA He &

- HAHBA IS 2 (kg/H)
= o2 A (M) x ERIIZHTHY/E) x BHEH2 (ka/m¥/ ) ) _
o o ) - ST BISAOIA b
HEDNR : ETZIHS LHOIA AHEE TEDADZHL Y 2 T A )
5= =429 zol E2I
0IBHZ OIIER EFE ZADIZH &F XI2Z2 0I25101 35 A2 Z Al 42 25 7THEE A
2 AstD Yol HE
7Hes =8 Bt HIAMHIX MRS
- PM10 HHZ HZ=(kg/m?/&) : 2| M HEQ
CHE e = 0.0504 E28z £zIAUS
Dexe = 0.1729 H=3H5H0d Harg
HIZEHAIE = 0.2982 22t US.
C2MA4 = 0.6587
HEDNE - 2YSADSA(2008), A HHESF A™ery He U
_ - EPAS "2 Hi=Al
SRTHIA HIX AAZE SEEY e,
) A 229 EXE silt
*EPA AP-42 (EEA) HZA! _

2ol s 2FHAE

AlG EZEStD UL

—EMpmio = EFpmio X Aaffectea X d X (1-CE) x (24/PE) x (s/9%)
Where :

zlutetel = A2l
EMemio = PM10 emission (kg PM10) 2o @ MEA ol
EFruio = the emissjon factor for this pollutant emission( kg XEO| T UK Lo
PM10 /Im? x year]) -
oz tisAe adE
Aaitected = area affected by construction activity (m?) o s
d = duration of construction (year) -
CE = efficiency of emission control measures (-)
PE = Thornthewaite precipitation—evaporation index (-) - PM2.5 =20 s
s = soil silt content (%) ZEJ QS
% 9% . The average silt content for California/Las Vegas
(EPA’s
measurements)
PM2.5/PM1 £ =01

0=
PM10/TSP 2€ = 0.3

V]
A2 =54 E20I2E K250l HAE TRt ACHE 20l Z2E. O, HESD
A HIEZ SS 8 M3 W9 Mmool d8E LRI S,

20l Jisotthn =&

- AL MM HYFE =2 FHAIE0 Stot EItotl A=0 &H
LHAEL0ILL HE ESSAIL 22 220A HIEZ= tHES0 et 2= 2R
Az M=E

- AEFQ ZAKZS BE Jts4dS ZESHOF =HAHS HEE = US A2
=i=g=F
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HZH XA Ol CHet IFEH
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O 18 2 CARB2 2016¥9< PM102t PM2.5 HIEE &E X=0IH, O810 I8
oyl

BI&HHX BiE3E 2dHIE LIEHE

O PM102l E= HIAHX HHEE & ZE==° HIEE2 13%0/H PM2.58 &

= 10%2 XXlotD US.

MAKAGED MWNINL ARD
[t
™

mra
M

INEPASTTE TCIAD CEPE
1P

<J% 11> 0I= CARB2l 2016Y¥ Miscellaneous source
= PM10 HES&

CITIEH, [T LN TTH
Len | 0] FRCR B

BIARACE BUARTHG AN
[T
%

VRES
%

<Jdg 12> 0l= CARB2 2016 Miscellaneous
source = PM2.5 &

O X229 HiEsg2 22 tiEH+= SNAIIE 2HH+E HESIH LtEot=
Ol, PM102 PM2 45.72%, PM2.5= PM102 15%= X &6t US.
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Hek 1) 2aMAEH SRAMZTES FNHAUY ArZA M (==X, ISHEL
g M)

HEA 2AELA MAZH EAZHIH2 0.26Kg/km- U2 LIEH::
M, MSAl H2AMeAM= 1.16kg/km-THZ LIEHS.

O 2dELA HAHEH SHAAMZS

0l CHSE Rt=0F & 20 22

[e)

| A=, ZJ1, &0l et &HEAH2 & 2HA

0o

<E 79> SXSQUA HH HAXO XY HX|LHt®

el g RANY

=i (kg/km -CH)
HNEA A2A
AT HE
B (2016)
TSP 0.26 1.16
PM10 0.039 0.157
PM2.5 0.0055 0.039

o AEAl (Z)0IMEX M2l & UOIE Hager o4

[Lh]

CHOIAAZE (£/-TH) : HIRIRIHZH(E/S) / XH2ECH2(TH)
!
CelarZter (S/9-0F) : Hel G PRI (S/km O x

=g el (km/H)

JIEABE) T OF AL 24 242) T OF AL 24 243)
S MNEAI(2016) =X = Ol Al = x|SOl Al
= S A BB ET N B ET
A= g g

PM10 36.45 36.55 147 14(6.12%)
PM2.5 5.10 5.12

=3 2% JI2H&E PM10 @ TSP 15%, PM2.5 : PM1029 14%, &&Hel 0182

2= 2% JI2HE PM10 @ TSPLl 15%, PM2.5 : PM102l 14%, &0 &

SAl HAE PM10 @ TSPl 13.5%, PM2.5 : PM102] 25%
T ANEAHE E5aF 2AIELYA MAHEH 4404, 201195 28I{2| 20,828km HS&t.
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A MAEE EAEHENC HEA PM10 A4 Z 0] 0.1
o &% 0.2 =0| SJtotd
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e

A2 4500(2016ED1F)01 CHEE 2 He

SUELA MAHAFEHIL PM2.5/PM10 220l 2t Atdiot SE26HA 26| HE
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Mgt 2) 2&MHEHIO 28t Ar2E =2 UMK et AH

4

<H 80> MESAl HIAMX HIZE L AZA0 ot A2 Hlm (2013H)®

(&2 E/E)

TEYN
2013 Lil 2019 | moinaizn) | Moz

2R OERnHaEK | TS 2XEYA | 2AEYA

guzcapss) | oo I 2| R =t

- JIEAAEH) - -

PM10 2,404 36.45(1.50%) 36.55(1.52%) | 147.14(6.12%)
PM10 AIAH T - -
Loos o 65.90H/4 65.7CH/E 1eti/¢
PM2.5 582 5.10(0.87%) 5.12(0.88%) 36.55(6.28%)
PM2.5 M1 114104/ 113.604/4 15.904/¢
e o2t 28 U4 T ST > IHI/E

=& 2% JIZ2HE PM10 : TSP 15%, PM2.5 : PM102] 14%, & el OIES

=& 2X JIZ2HE PM10 : TSPL 15%, PM2.5 : PM102] 14%, &l HE

MZAl HAtl PM10 @ TSP 13.5%, PM2.5 : PM102] 25%

20169 = AlEHE 254X 2AUERA MAEHl 4504, 20118 23712l 20,828km HEE.

=ASYA MAEEIS =2 2XF JI=AHES ALMS AMESIAS M, PM 10
2 36.45 E/E(1.5%), PM2.5= 5.10 E/H(0.87%)01 AZZUA2MH, ASAl &
6.12%), PM2.5&
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foi
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Jz
=
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o

3. MOIE2EOIN E= &4

3.1 & & EHE =4
ot 88

O NM=AI2 2013¢ EHOIOI OFZ2 PM10, PM2.5 BHEES AHEH, 182+ OIAH
A BiEg 88X 317,475kg & SEXIE & 33%2!1 106,191kg22 IHE =2

[=Neo]]
r—o.

i

=Xl

<H 81> MZ2Al EFOIO] OI2 PM10, PM2.5 HIES2F (20134)®
(St : kg/H)

= PM10 PM2.5
SEX 106,191 74,334
EHAl 42,751 29,926
SeAt 10,436 7,305
B A 17,763 12,434
St= Xt 94,416 66,091
St 507 355
RV 45,411 31,788
A 317,475 222,232

=X 1 M2AI(2016), =0IMEXI(PM2.5) HHE& QBIER 25 & HMIZLIHE 2+

L. 2EME =24

O EOIOIOF201 2let BIMSHX HiEEel B &I CAPSSOHIAM H2IE0 A0
EUS A2 JUHZ AMEot US. mlle EURt &2 X2, XS E0IKe &
F S0l Ui T2 20l oo et DIt ELE.

40
‘
J

O =U, =2 25 ELOIOIDHZ20l 28t SAHXZIH O

H

& XA HO0IE
@ : ol 28 HlolE
A =F0| 28 H0IE - 141 -



3

ton
=
T
H
1
=
0
m
=)
2
2
L
ol
O O

|& EtOIOI CHHI 30% ZAot== M
S

ChD B2l OI0I CHEr =t

>
o
0]
m
o
<
10
I
il
e
0x
tol
1Y
Jo
FE
H w
ro

b 8ls.
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Moltez 23S AlEstotl), EFOIO OF201 2gt DIMEX BHiEg =8
SIRIIAIATRRA(2012)0A AXH &2 FHI2H HE SEX EF0IN DRSS
=dotl), s8x sSU=+E Udot0 A2 E0I0 Dt20 2lst DIMS X =
g2 e N2E EUZ UEEOI0SSE2I(2011)EI0I0f A ZHOH, L=~
THOH, WSS B 23 El=2 WSoHE3He IS BALAE, &A4EHO
Ot HEOIOS EdE 20l & 2H =E= Sot¢ &2 =812 & E0I0
OI2E= &FE6t] 0l O0lEot0 EFOIOIOHZ201 28t OIMEX tHEES =8
et gt US

Ol =S es|2t WEHEMIHO HANSE EUZ PMI10

BHEES MSoIUCH, EU M4EAZH ZUHAZSE EE6IH & 20% =H =

StAIE (2015)82 22U 2 A7 N=SS ZA ZEGHD, 2 OIMZR S
22 HES <ok HHEAH= A8 SS XZAE B JA2H, 04 (2012)82
C2 F ZAUNA 22X & B0 OIZ2YXE =00 OtAZE THER
d8E DSE20AM 85 224 2 S5, e85 ZH0A 2dote EX=2
Sds 248 b US

A (2016)2 A&E dIOIM HdAME 0I2ctH XsSX EHOI0S OI2E ¥
HOI2E BEE AHIDE JA20, O0IAE (2017)2 EFOIOT OHZ20 2lch 2kl
= 0IAIZA SA2A0 2ot D=, RE8=2 JEXE B0l OI2=2 218t
PM10 DIM®X  HIEHSZE 6.0~10.0mg/vkm9§ AHEGHD USH,
PM2.5/PM102] HIZES ®&82 0.7, 0I=2 0.152 HE5t1] JA2H, U &

S B0l & Edol3 Ot2 OIMEX BHEAH+=E =2 2clot) UK E2M,
CAPSSOIAl TSP JIZ228F 118mg/vkme 2 012 2 | Hl =2 &S
LIEtHCHD A8

: 2B XA CI0IE
CHAO I8t CIOIE
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O EAL2(2016)0lM= XMOI2EH0I0QH JIE EFOIOS D22 2 X2 =9 (]
HIZIXI Jloig0l 28 HRE 288 H U0, JIE EOIOS D2ze
51.8mg/vkm, X Ot2EH0I0l= 43~49.8mg/vkm® UIEFG D, SZ0l @ak PM10

=S¢, PM2.5/PMI02E0] A0I5HH LIEHGS.

<H 82> =T 2 JIEEH0I D2 XS PM10 s&*

solol == (moakan)
JIZ=EH0IOf 51.8
N OFZ EHOI OF 43~49.8
EX : 2AR(2016), XM MEIA-XOIZ 22tA EFOIO He
<H 83> L= 0| M2 JIEEH0IN DI2Xe PM10 s&*
pNE= e PM10 (4g/md)
(km/h) = pSJji=]
50 45.7+3.8 30.5+5.6
80 44.3+4.8 26.6+2.8
110 58.3+3.7 35.5+7.0
140 150.5+3.7 50.9£10.5
=3 : SHA2(2007), SHESA OMHX M2 MOLZ2 EFOIOf JHet

<H 84> XS0 2 NOI2EHI0 022X PM10, PM2.5 22¢
ASEFEE PM2.5 PM10
(km/h) (v/m?) (u&/m?) PRI
50 13.6 20.6 0.67
80 24.4 31.7 0.77
110 26.3 33.7 0.78
140 28.7 37.2 0.77
E3 : BAS(2007), SARGE OINHK M2 HOI2 EHOIO] JHE
& 23 XA OIOIH
@ : JH&to 28t lIolE
- 144 -
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Ch. Z2UEA L ZOHHIAl

I'-III

MO 1) JIZ=Ql ALZAl LHOIAI MOFSEHOIOIO) o8 Al E

o

O =SEOINHY &

et DIASHX MZ MOFZ2EHOI0 &
EOIHE JHLGHO LEH EtOIOI2F &M OIMISHX BiEE

HT

=
-/

3

X~ Al

o =20

T 85> Version® EtOIO| OIMPHX HHES®
7= EtOI OIAISH X2
1 MNOI2 EHOIO] 555(83.7%)
2 28t EFOIOA 663(100%)

=X 0 BZR2(2007), SZESE OIMHX M2 MOHZ EHOIO JHE

==
—

H

0
0K
S
10

ul
o
[

O adege =4 =l =
SonataE 80km/h =8 E2H0Al & Alot
X

EFOIOIONl HIGH OIAIH

ogr
ro
10 b~

9
)

]

O SZE0I012 "XHAI MEtA KO &

(

foi

I9F 25 17% &l BiE &

Sk A

= T A

| AE 2D
f—)

AS.

FZEHOIOT JHE (201

OlH Q! Energy saver= 10~30%, Ecowing= 8~10% ==

3 t

=0 2x == to|aZael ASSEA A =

OLZ2EOI0 2582 20158 2H 10%=Z Al&ol OHE 10%% SOttt
ot =&

: 2B XA CI0IE
D H ol oI8t dlolE
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<H 86> B0l OI2 &Y HH=E & MOIZE0IH 220 28t A2 OIE &
2

(& 0 E/4)

= 2015 2016 2017 2018 2019
EtOIO Ot=2 PM10 1,585 1,610 1,635 1,661 1,687
o= 2
PM2.5 1,110 1,127 1,144 1,163 1,181
(BAU) =&
Arates PM10 48 97 147 199 253
PM2.5 17 34 51 70 89
EtOI01 Ot2 PM10 530 539 547 556 565
O H = 2
PM2.5 371 377 383 389 395
(BAU) A=
ararer PM10 32 49 66 83 102
PM2.5 20 34 46 58 71
EtOIO Ot=2 PM10 865 878 892 906 920
O H = 2
PM2.5 606 615 624 635 644
(BAU) &I
rrarer PM10 26 53 80 109 138
PM2.5 9 18 28 38 48
EtOI01 Ot2 PM10 190 193 196 199 202
RO = 2
~ PM2.5 133 135 137 139 141
(BAU) oI
rrarer PM10 6 12 18 24 30
PM2.5 2 4 6 8 11
<H 87> EIO|0 02 M2 =2 2 HOIZ2EHOI 2320 o8t a2tk (D& Al
24 mg)®

= 2013 2014 2015 2016 2017
20168 = PM10 317 306 335 344 353
HEAl 013
EFOI 010t
}HH' ol at PM2.5 002 008 234 240 046
E+OIO1 OF= PM10 530 539 547
S
PM2.5 371 377 383
(BAU)A =
1) MU= MAES EUAE 0|86t =AEH (2006~20108 X ZIIEE 0|20t dHE, A2 ZIIE 2.1%)
2) 2016 = AMSAl A0IA EIOIOIOIZ BHES2H(2013WE) AFE Al EUA! 0|26t =& ¢e. (BAU ZJig EX)
3) JIZE HUHIESS 2CF PM10 & 300 PM2.5 2 150& Xt0|J} LIEILI= AHE &tolEt
4) MUHHESZH0ll CHSH =4S 2eRs.
& 23 XA OIOIH
@ : JH&to 28t lIolE
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Mgt 2) PM2.5/PM10 28 i

O OfcHe = 880l LIEF EU2I Emission Inventory GuidebookOIA HMIAISH EFOI

o 0129 2838 2E =s0ld &M TSP &2 PM102 60%, PM10

PM2.5= 70%2 LIEIE.

=<

S =

ol

<H 88> EIOI0] OIRo Qay zat =2g¢
Particle Size Class Mass fraction of TSP
TSP 1.00
PM10 0.60
PM2.5 0.42

=X : B3R2(016)XMICH MEFA-XMOIZ2 &&F EIOIN JHE

O <& 88>0l &3F(2016)0 A HMAlISH XtEEZ0 HE MOFZEHOIN Ot2

PM10, PM2.5 2Z0| LIEILIUS.

= A
=20 e 55D

O &Z2(2016)01 HMAISH ol 22, PM2.5/PM1

0
2 M= 0.672 EUOIA HMAISH et HIx8t gt E0ILt 80km/hJt

0.77~0.782 =0tXl= Z&0| US.

O Oteff <2 92~95>2 =SEH0I0S] 20078 A2t 20168 &2
£ HESotd= e MOtZE0IN 238

MOIZ2EOI0 E28&2 20159 FH 10%

saver, Ecowingll OI22AF & &
olgt MAZ LIEHLHG Or&ItX 2
Z Ao OHE 10%% SOttt I g,

PRl

b 50km/h
=10 P!

Energy

Ol

<H 89>KMOIZEIOI0] 220 28 Ar2tg (2007E MU= M=)®
EERES)
o 2015 2016 2017 2018 2019
PM10 18 08 37 47 58
&II-DDF%k:
PM2.5 12 19 26 33 40

¢ =X A OIoIH

@ : &0l 2B CIOIE
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<HE 90> MOIZ2EIOI 220 28t A2tk (Energy saver)®
(& @ E/4)
= 2015 2016 2017 2018 2019
PM10 11~32 16~49 22~66 28~83 | 34~102
/i‘kj‘:'k%t
PM2.5 7~22 11~34 15~46 19~58 24~71
<E 91> MOI2EH0I0f B30 28t A2tz (Ecowing)®
(&g - E/4)
- 2015 2016 2017 2018 2019
PM10 9~11 13~16 18~22 22~28 27~34
A!—DDI-%F:
PM2.5 6~7 9~11 12~15 15~19 19~24
O {9 AtzzF2 EUNAM HMIAISH HEQF 201 PM2.5/PM10 282 0.78 ZZ26I0
ArEE.
O 2017¢ J|=, 2SE0INS 20079 2 Z2NE M8 AL 37E, Energy
savers 22~66E, Ecowing2 18~22&°2| PM100| &ZE £ /US.
<H 92> MOIZEH0I0 220 28k At2ak H|m®
(&= E/4)
. 2015 2016 2017 2018 2019
#1 PM10 11 16 22 28 34
NN
Ab2be PM2.5 7 11 15 19 24
#2 PM10 9 13 18 22 27
AZ2Al
ArRbEE PM2.5 6 9 12 15 19
NZA| PM10 32 49 66 83 102
k= PM2.5 22 34 46 58 71
1) #12 Energy saver EtO|O, #2= Ecowing EFOI E&

¢ =X A OIoIH
@ : &0l 28t dlol
A ZF0 28 ool

=]
=]
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Mgt 3) EHOIO10t

= =X
= T

INEE =

201349 JI=2

]

O KN=Al Edlol3a 0t

SEES

PM10

HO4,

110
0{0
ol
=

I3
H0

il

HR0 etk XHolot

sy
—

P

UM,

ol
K0
<

10

= 222,232kg/E22 =F

317,476kg/d, PM2.5

0l MOFZ2EHOIOF

93> XOHZ2ELOIO]
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Sy MO
Sy g
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zool ° X

O 1

)

R0

| 50%2Z JI&

9]

=2
=

3

n0
<r

L

PM10

0l
]
nO
<

: 15% (PM2.5

]
nO
<r

L

PM2.5 &f

: 30%,

I}
nO
<

L

L

1) PM10

=13
S

48EH Ui

=0 A= AI0IA

0101 [

=
=

BH

= 5t

= 2007&01 =4

O JIE2 BAU

J
1)

Ok
aJ

of e Hln®

g

2|
=}

k

94> MOtZ EIOINH HH=

<H=

2017

547

383

2016

539

377

2015

530

371

2014

521

365

2013

512

359

222

PM10

PM2.5

PM10

PM2.5

M=

(BAU)
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(KIS Al
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i
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4. LICHAI =A43F A AF2HAL JHM(QF)

41 & 2 S2NE =4
ot &

O =LHS Crst LICHAIS] SAI001 28t HIAHHX] SMRA0] JA2LE, 2Holg 5= U

[ty

o — o
SHANZS 0HIZ Sn2sd0 HACZ HEES Adotl US.

rr

O
CO
~
()]
=
Q
~
LI
|0

NSAl HIMST BiE2(2013E)01 28 LA & PM10 1,486,
2 22.40%, PM2.5 223,027 kg/H2 =2 21.75%2 HHEZ

<H 95> M2Al HIMBIX HIEY (20134)* (&=l @ kg/H
CAPSS
2 =
PM10 PM2.5
C2HHI A X 2,403,949 581,601
EtOII OS2 - -
Sdol20t2 - -
AL A 2,160,917 216,092
LICHXI 1,486,846 223,027
ol & OrN 0.21 0.02
SHES 3,951 790
o s 136 82
HOIEHel 37,508 3,751
HIZX T2 HIAHX - -
g A 6,093,307 1,025,342

=X ZO0IMEX(PM2.5)HHER QtiEe| 25 L AALZLIHE
AT(2016H)

& 2 XA HIOIE
@ : &0l 2B CIOIE
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w*, g(D.w) = f,,(w)u*, z(D,)
(U © LAHDEET , w: EY 22822

<H 96> 2t 220| sist= LX FJIo Hel®

[ X3
=TE Xh2 ol AE HE
MIT(MIT Z20H) >2 2~0.06 0.06~0.002 <0.002
USDA(DI=2
o m) >2 2~0.05 0.05~0.002 <0.002
AASHTO(D| =2
cenem) 76.2~2 2~0.075 0.075~0.002 <0.002
SUEFH 76.2~4.75 4.75~0.075 NEE(AE AE)0.075
EX : Clotthern(2015), 2W LICHXIS HIAHK] BISH % M-S &
AHOESEE S @ 502 A" E==2 020
O == =S8A 820 M= LIHXINA 245= HIAHXIE Portable in—situ wi
nd erosion laboratory(PI-SWIRL)Z =&ol0d ELH 20 2k BIEH+E A

ot ™ot US.
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| — ——="|  Eylimdrieal £
| 1 i e
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Be———— i e e
Hide View P g View
<Jg 14> PI-SWRL s&7|
EX  S3AI(2014) SEZ Al HIAHX] LHAE AFHYH X
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<H 97> 32 £ Hizt &4 X4 (t/10'm? « a )
E2 BF EY BF TSP PM10 PM2.5
2 490 147 24
22
EY 22 331 99 17
= 911 273 46
MOl = 447 134 22
PR uE 911 273 46
= NE= 476 143 24
HE A& 290 87 15
AEE 385 116 19
A= 75 23 4
HE 170 51 9
HE A3 M 170 51 9
MLl 23l0] 138 41 7
EX - 53AI(2014) S Al BIAHX LAY MUY XE
O i AFAQl ABtAOl HED| =0/ 0.5cmZ HE5tD] U220, LIHAIE
2 HEJ| =0/0 OHet A0t 2R
O <H 100> =0tg Hi&2 2 IS4 AZA0I0 2 CAPSSKEE 0=
EPA AP-42E & 10l Bt N= 0|22 IS0 o0 £=58.
<E 98> LITHAI HIAGIX HEZ L BHEH& A
2 g &2 AFa Y ERNEIX
a5t H=z2k _
LICITION I8 BHESkalv) | gy gy (g/mPiyr) = kx0.5% [58x
CAPSS = S 253 UHA &#5(m) TOHOIESE=C Tt o §])2
(=) x BHEH2=(g/m fyr) x E& (EODIESE-RRAESE SX)
Mgola y 10 +25x (HHDIESC-HHOIESE AR))]
N
EPA(D’liv)RAP E = YA x EF/1000 Emission Factor = k), P,
= i=1
CARB
E = 1 ]
01=2) s=AlKCLV
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O 2 olldE@ =2 UHUHA HEN 25 2220 OE A2 26t &=
= iS22 UEHH
<H 99> NE2Al LIHX(2SE) sz
2 2 2011(CAPSS) 2015(M2 A1) 2016(M 2 Al)
LICHRI & (m?) 10,914,599 4,982,110 5,942,422
BH = 2 (ton/yr) 1,650 715.82 869.50
BH= A ==(g9/m2/yr) 2.36 2.71 2.71
Z& M222(day) 64 54 54
1) 20112 CAPSSKI20IA AtSEt S NSO HNS NI
2) 2015, 20162 ASAIMA ASE SN2SXO| HES MIE,
O 2015, 2016Y9 M2Al LILHAI(2=sH) &2 JIE ISHSUHA 20113 BiSAH
=2 ASEGI 2015, 2016 HHEE XI0IE &0lge &= UES LIEHH.
<HE 100> LICHXA HHES A0 2 Bi52® (&9 /4
2 = 2015 2016
1) M2 UHHAI(2SE)
=2t 752.50 897.54
2) HIEH 20 2 752.50 — 715.82 897.54 - 869.50
tiE& X0l = 36.68 = 28.04
1) 2011 HIEHAZ NR5101 25t HEAS MAIE.
2) [BTH HIZEHAZ =25 S22 - 2011E HISHAZS =28 S22 MAIE.
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=Jtg LAl BI& X 28 PM2.5/PM102 0I=21 &=0] 0.152 S5t
==0 0.252 X012 2”2 PMI10/TSP= 25 0.52 S8

101> 20t LXK DIMSHX =22¢
-+ = PM2.5/PM10 PM10/TSP
= U 0.15 0.5
0l= 0.15 0.5
=2 0.25 0.5
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Eds A

O 2016 A=SAl LUK SIS AHEH 5042,422m° 2 UEIRXI EXSE
S KT AXFEH LR S 2 14,108,721.45m? 20 1S Ll M EAS.
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Ch. Z2UEA L ZOHHIAl

RIoH 1) BIRO| OBt B A™A BF

O UK &Z/ALAE S 018 ‘LIHAI &g We'2 A2t HI8 Oidl i
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St=Xl 2016

O FNHELZ Daumz =R/ MUlAZ LHHAI XI1Z0| FO4 LHCHAI XIS
O Ot XI¥2 Mot UHAI XI¥el %8 2 AHs2 A=, (Daum 2E
7 MEIA I - QIIXS 1 1, BIIDIXS @ 2~3E /
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<0 19> WY N=Y, RS0IRSE(AZP)
X @ FELNSSHF2(2016) HEFRAHE-XN=E aE01ESHE_ AR
LICHRl =443 AP0l 28t HIAHX] QLESE AL (E/YH)
= oS LICHKIO SIEt BHEH(E/H) x &L EX8 x Ad28
LICHXI BHE & (kg/yr) = LEHXI SHE(m) x BHISHI2=(g/m/yr) x B H2US x 10°
*LICHK] CH&H @ Stu2sE, 208X, &8Xl, =8EX, &otEX
O <H 103>2 2015¢ J|E2ez UX HEZ2 2s&0 SIS Y 2s& 0
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<H 103> ASAl LIHX =@

fob

o 20154
= = =
LICHRl CHA& SNRsH
LICHXI BH=(m2) 4,892,110
715.82

2) FHEX(MSA SHIML
3) FRXZS 1GHH SW2SHE 2 HHEUWAIO e s&et
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He2) HEDl =0l0 s HHEAH MEA EF

O UHAIE AZI|l =0l0l thet = 2210 JIEte=z HED| =0 HE 1.
(91ZF 0.5cm)

HH= A2 (g/m?/yr) = kx0.5x Z3}& I & (Erosion potential function)

+

N

(@)]
X

{5]

=
o
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FH
=
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Mgk
'S
H
1R
bal

<E 104> LIHKIY HED| =0/*

Site type HEJ| =0l(cm)

stnesd 0.22
SAE 2 =3H 0.47
A2 = LK 1.28

=X : 2I5tHE (2014), HIASHX BHEXZE H&DI= N

HHZ H 2=(g/m?/yr) = kxRxZ3I& M & (Erosion potential function)
= kxRx[68x (HEIOIEEE-HHOIESE 2AX)?
+25x (EHOI S C-HHOIRSE 24X)]
= kxRx{58x[(0.053x =2tZ|HE%)-0
+25x[(0.053x &=2HE| 1 £%)-0.58]
>

O UiXe |l Ot HEIl =015 S50 LIEtE.(M2Al 201692 JIEGHY

Ol HOIOMEATE 0| ARQI0l SUGHLHD IHE)

<H 105> LIHKIE HED| =S0/0] 2 HESHA L Atz

= .l A 2016 Ar2&(ton/yr)
HEI| =0 HH = H| =~ AM10 PM2.5
J1Z(0.5cm) 2.71 26.49 3.97
St233(0.22cm) 1.19 11.63 1.74
SAE 2 ZH(0.47cm) 2.55 24.93 3.74
AZI= LHCHXI(1.28cm) 6.94 67.84 10.18
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<H 106> HXILHA

_ TSP
%) X X _
v 101 | HMOUHSE(%)
EPA Watering 20~50%
ab- 45%
CaCls 45.8~50.7
=L AP
Cellulose 72.9~87.4%
Polymer 89.8~95.2%
CaCly 33.8%
oHel A
Polymer 93.2%
=X : otE W (2011), HIAHX H2AS g ststE HXIA MM S SD12F S0
25 AR

(CaCl, : 33.8~50.7%, Cellulose : 72.9~87.4%, Polymer : 89.8%, &%= 20~50%)

O 2 e HXATMM & &0 st HAl A4S H2 HlwWotK LIEHY

¢ =X A OIoIH
@ : &0l 28t ClIOIE
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<E 107> HXAMA L A Al A4 o E/4)
- & 2011 2015 2016
N 836.55 362.92 440.83
CaC|g
N 557.70 141.95 293.89
X 1,442.10 625.63 759.94
Cellulose
/)N 1,202.85 521.83 633.86
PN 1,570.80 681.46 827.76
Polymer
N 1,481.70 642.81 780.81
N X 825 357.91 434.75
N 330 143.16 173.90

O 2 oHgds UMM & &

>
J\M‘

ol 28t ol
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<E 108> HXIAMHM 2 & M2 Al HIZ2® =
- = 2011 2015 2016
& U= 1,650 715.82 869.50
CaCls 952.88 463.39 502.14
Cellulose 327.53 142.09 172.6
Polymer 123.75 53.69 65.22
A= 1072.50 465.29 565.18
& S XA} HOoIH
® : &0l 293 GIOlE




R
]
B)

ok
KK

<N

)]

o0

Ell

o

BH

O AHZ T

o0

e

H== A0t

of & =

M A
S o

O HEJ| =012 EX

o0

Al

O XN=8 UK +

EXS HEB/Z2AH0 [HE bH

=

O 2= M

o0
O
Gl

o0

Ll

-t

A

O 2015 ASAl LILHAl &S A4HEH 4,892,100m2 22 EXNEEE N2

P

L

=
2&8

’

AN

A It &

S Uk
- X

(14,108,721.45m2) 2Ct O

LICHAI & &

3

et

o0

Ell

SE XA CIOIE

¢

st diole

3
er

@ : J&tol 2

- 169 -

st ClIOIE

S
er

A =FH0O 2



—r

4
I

RO

Ild
oK

o0
0.

~—

00
6.

e
[=)

ANSEUA &

J

e}

o0

Ell

A0

o
o

J128 7OhE/yroll CHet 20 3

I

o

nJ

[0

il
Uk
ki

oh
Ry

o0

Ll

0l
RT
g

oF

-

ol
=

Ok
10

o]
JI[d
=
i0J
ok

ol
ulo

a

n0

RO
[0

w
hY|
m
K0
3l

w
i~

=
=

FO4 b

1o
[

__'.l

i
IS

ol ti22=2 SAMS

R0
[0

]
)

S

S|

_{

ANSF0l Tet

0
o3

Ll

Toll

BI&HHX] BIEE0| TEE2=2

(=2
=

0

O SEUA BIAEXIDF B0l

o0
il
<

i
3+

=
)
oK

-

nJ

[0

Sh
= .

JIzte] MEEI 2R

el
=)

| 250 OHE &

A
RO
[0

i

RO
[0

H0

Kl

M0

-

H
H

(2014), At

<
[0
K1
i

oK
i

!

o Jlss 2ol

i

K0
O

[0

— HI&HE X Hh

SE XA CIOIE

¢

EI=]
EVI=]

El

@ : J&tol 2

- 170 -

=

ZZ0l 2

A



ol

ok

RO

=

(]

g
EF/\

LHelD1 Al BIAHR X

al
=<

%0
ol

-
[m]

-

<

0l
00
30

ol
n0

-EAH/EM S bt

o

Al

s

g
=

N

A

I

&

a]

=XE2 oMl =G Al

=

=
-

_I

[

— 2

EHOIOIO E2 EAF R &

(2014), At

B0
RO
Mo

ok

<l

Il
Liel 2|

OFH

o
<+

ak

(2014), At

JIEtSAt

00

oI

ps|
=

M,

0ir

1100
K

i
=
[0
JU

10

M, E4 S

lo

9]

-

<0

H
el

oJ
00

10

ot &2, A

Q
=

Li2lJl, =501 s SEE dl&tH

0 20
= ol
Ity =<
L4 30
it Rr
o =]
20 =] 3
P~ ol
o @ 0 P
[ = [m
= | o i
(m] M|_ HO ﬂ D__A
] I < u
RO = | g o. K0
[0 = _ < A
IF = al
= ~ a. 0
<l 5|32 ﬁ_ o
Kl = B _
= S
- oK Iy K0 T
= | = |0 Al 0
3 __mow Do o | <
D g |9 5 < 4=
| W =W 1 |=
m| o o =
o H oy =|H <
ol S Nt @l
=R s 0|2 I
| A RS T
=< < o oS Ki I
UH o o T h ic
RO
ok = Ho
o ol i
=S { 0
RO 20 5 F
—J—

-171 -

EI=]
EVI=]

}

er

3

3
S
er

SE XA CIOIE

ZZ0l 2

@ : J&tol 2

L 3
A



(2014), At

LH
RO
[0

[0

RO
[0

KO
H

KO
H

Rl
H

O

ok

i

X

n
=

HI - B&E - OU&H —

1.

(2014), At

o]

K0

-

]

[0
R0
Ki

ArE 2|01&,

ol

ol
ok

—_

)
R0

ulo

SHH X

Weldl, =010 g SE3E 4

al
=<

OFx, &

> ) [en]

bH

—HI&HE X

0
= )
I} 0H
H I+
Ik o
o
=0 oo
- il o bl
SEARE
o) w W
- = z
okl < x|z N
%0 T m W._
Ml < =< o)
m___u — 4_..A D 0k
- & 4
T v [
. = |5 =
=| ok M| ko KO
| < |olfH 7
[ 2l 100 | & 1
all < || oL
) I o s Ok 2
o R T g
o | T WU
1o —
— fwl|Z o D
Od © D_._._ _u
R OIR|5 _ O
wmg s -
=z =5 2P
W [WH|oH 2 <+
| | | w |
ok =
80" Alzrl 40
RIS Bz <+
My =

(2014), At

c
T

RO

115> XEtEESAH &

<#=

RO
[0

-

KO0
H

Rl

Jij

il

E - HIl - B - 48 - U8 -

(2014), At

ot

AHEol 2

D)

==
= o

HAIOITH B

0

EAOFE, &I & Weldl, =5, AFS

>= ) o
=22

—HI&FH X ol

RO

SE XA CIOIE

¢

EI=]
EVI=]

El

@ : J&tol 2

-172 -

=

S s 2

A



gt

116> Xl

<H

i
I
Iy 0H
A Ik
Jij g o
o3
%0 oo
ol o S|
O. — ES = <
0 <| X
- — IIM —_
ok | Iz |x NE=
g | | |E 2
M| < | = |Z ol 5
ks = W
= | = | = Al <
T | < |
il = o |WH = m=
= | ok | M |Ro K0 xlﬁ
—_ | = | o |H w A
[ =l 0 |5 1 =
al | oy
< Wy Ok 2|
D 2] = Lo
“_ux_ Ium w _._._u_ % B
o_.._ :._o _ | ok
— U (= oy
O_ © _“_I._ _u E.E
W ss ..
=z | = (32 W K
H WH |00 2 < ~
| | | w) | |
=
ok = S
o= s T B
< - K
Y

(2014), At

-

0

K0
<

Ch &ME0| 2 HIF=HAIES Hi

s e
=T

=
=

SH
=

3) Ol

(2t

A D=0l

=1 PN
=

EHOIOH, BI&FEHX

ANSE0UAS PEtES BE

o

o0

Ol

—_

wo

0
of
=l

RO

<J
1]

o0

10

I

ol
il

-

10

-

n0

O MEEUHAM AHSC X

Ok
0]
A0
=

o)
-~

]
~

ol

g

H LEILIEZ, Al2E 2+
AP2FAL F 2

2
Al

220 [Het PM10 MZ &S00 T

‘HIAHHTX] BHE M K& WAl Ol0 TE

0
of
=l

-

S
= =/

0

1o

o)
I
0

0
oF

o
=1

0o
iof

SE XA CIOIE

L 3

EI=]
EVI=]

El

@ : J&tol 2

- 173 -

=

ZZ0l 2

A



<
1o

T

HAFE & A XI&/EE

gk A
=2 o

X

X

3

A
()

u!

3

S
[l

O 2016Y 1Al HBIIZ0A AAl

O

o0

ol

0l0

%

oll
ol

17

8

45
(5,772)

25
(2,928)

)12

20
(2,844

ar

=
K4

51

23

93

45

20

10 | 48 | 28

10

0

4

168

83

85

47

25

22

16 GO KKK

3

TKpRY
R

117

58

59

UloDpIF50
B0 —
8050
R0

=0

(Y

1

0

()

168

1<)
or a1 3F

144

0 <
w0 a0 3

1,930

1,328| 75 | 87

il
Ki0
ol

A HI[A+B]

)

&

Al
oll

SE XA CIOIE

¢

st diole

3
er

@ : J&tol 2

- 174 -

st ClIOIE

S
er

ZZ0l 2

A



}

ni

z|

2:
=

A
(===}

- 175 -

118> 2016 EJI= HI&HHX

IT
a

<

Now |83 —ZleB|ag| [2Z|-Z|w ||| [-Zles[ i 2] 0 | [°2] =T ¥ T |ea|v3 [ 2|28 -2 =
sg | Z|S||e |y B8|glg]|S Slilel8|8g| o] | | |8]F|e|Z|=lg|8] | |2
n i) cle|f|=|f|d|o|= | o © ([N | o QIT|e| = o |« <
| T
<k =] W_M M\W3®22®9®3®21m2m@ ,2®_1m3mﬂu2m1m,ou_ _H_5@8m1mw“ow0 Zlagf | 2=
o“_omm_u o| o | | [ | e o || | | | o || | o1 |lo |1 ] 1 |
=| f® M S [SUR Il IR R ISV e VR I B (=~ IRV ol|li|—11]~]o]|- [SVI I =T N I I
|mww Nlo|lalaw |1 a1~ o o || I I I ol 1|1 ]lo|la|la |y |lo|a|lo || —]1
=
M%M“ Bl ~—|—| -] Y|~ ol | —| ™ [ ol|li| 1|1~ |w ~Nlo |z e~
00K o | o | | [ SV R R =) o | 1| | | | ol |1 ]1]o o |1 | — 1] |
= WMS,.OQWZ%_/,.D Nl |o ]| |~ ol —f(1]2[2]|o Q| |21 ]| ]|~
~ o |«~|o I I oo | e o | 1] I I I o1 1 |1 o1 |lo 1] I
oS0 80 =
\._”mm.o.__._@ao._m%noo | | -1 | o o | 1] 1 1 | | o |t ||~ o |t | —|1] 1 |
<| | KIB0—'=
Mz
wwwm&&mM93312_733 o | 1| | | | o111 |oe o]« o || Z |1~ |
Slanz. &
p—,
._W@%Marmﬁ1 [ T VA I BSSI RE o1 | — | » [ o1 | — 11| | © ~N oo || — |
H_UUI o
5| oiX0 il
W@Mﬂmﬁ%mAﬁZEHG_ooool ISV BT R R -V ol i1 |1Jo|la| |y |~ |—=]o|t] 1 ]|~
DR ="o
= %M55Qm2%75 ~q ||| o | | — ol =122 Q||| 1]| |~
ulmu._An_A_l S| T|low|lw|v|o|aly w | o o <
—_ ¥ B S|~ w 1o ||~ oflrl—(r[2]12]|o| Q||| T || |-
oF oI .

o
MMM_A_.mm%mmmwmmwmwﬁm%m%mmmsmmmmmwmu,%m%
=l ® <
S |Eg(z|a|2|z|5|2|2|8|2|8|2|s|n|a |8 8|82 ||8 8|5 |5 5|28 |5| 52

© —

rH |MWMMWWMMMMMMMWMMWWMEMW@uTMMMM....@?._:.._
— 7 | OF) | 30| o) | & [ <J |00| X0 | Br | 010 |BO| IH [IH| Kk | <J | &) | X0 {010 | 30 |KF| B0 [#&I| o0 | o0 | &0 | Kk | KF || &) [UF| B0 | &I
= <F [Zo| 00 | D+ | &) |3 w1 | @0 | < || ~0 || A0 | of | S | &) [oT| 16 [B| 0 |r| o | S0 o1 | & | G0 || B [uo] S | B)

EI=]
EVI=]

}

er

3

3
S
er

SE XA CIOIE

ZZ0l 2

@ : J&tol 2

L 3
A



O ZU0IAE QoS D (2011)0IA SHXLHMS A4S GIUS [ HIAHX A
H 20 ot ARSI H, di0l= EPARt CIE A3 XIES0UHA &2t
HAAHHME == HAAS 201 US.

<H 119> HAXIAMM L A0 o8 HXIHH2®
_ TSP
%) % AX _
v i = R0l 5 (%)
EPA Watering 20~50%
ab 45%
CaCls 45.8~50.7%
= AP
Cellulose 72.9~87.4%
Polymer 89.8~95.2%
CaCls 33.8%
oHel o3
Polymer 93.2%
=X : OlGHHE W (2011), HIAHX HZS st sistE HIIAHMAML S22t S0l
25t A2

O o2l d3 Atdl= EEA Air pollutant emission inventory guidebook(2016)0IA 1S
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1852 +26YU+20U x25 1852+30Y+20L x2& 0|
6= Olot AES | 0l =4 (Y, 2= 0Olot A | &==x (B, 2= Olot H=
QBtA = _ . )
- =2 MADI2tE2 230Y) S MMII2HE 230Y)
= _ _ 1852+26L+122U x25 1852+262+122U x2= 0|
7E 0la HEES
0l4 &= MAsS
1622 +30YL+19Y x2=
6= 0lot A== | 0l& &% (Y, 25 Olot A -
p.cx? _ -
) =2 MHDI2tS 2202)
=S A
72 ola AED 1622+30&+15& x25
S S TTE 0 AEA1165 014 EAXD
A, A2 Lz E shal B H= Z A2 + 55 -
<H 121> HAEEY 2|2
Type of construction Estimated duration (year)

Construction of houses (detached single family,

. . ) 0.5(6month)
detached two family and single family terraced)

Construction of apartments (all types) 0.75(9month)

Non-residential construction (all construction except

) . ) ) 0.83(10month)
residential construction and road construction)

Road construction 1(12month)

* =X : EEA(2016), Air pollutant emission inventory guidebook
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