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Current Status of Air Pollution Regulations for

Asphalt Mixing Plants in Korea and Policy Recommendations for
Improved Operation and Management
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Abstract  This study investigated the current air pollution regulatory framework for asphalt concrete manufacturing facilities
in Korea and identified priorities for improved operation and management. Permitting records, operational information, and
field survey data were reviewed for 22 selected asphalt facilities. Among these, 15 facilities were subject to installation notifica-
tion, while 7 required installation permits. Particulate matter (PM), sulfur oxides (SOx), and nitrogen oxides (NOx) were listed as
common regulatory pollutants across all 22 facilities, whereas one or more hazardous air pollutants (HAPs) or other organic and
gaseous pollutants were additionally listed at the seven permitted facilities. Cyclones and fabric filters constituted the primary air
pollution control configuration at all investigated facilities. A combustion-control system and an oxidation - reduction control
system were additionally identified at one facility each. The findings show that additional HAPs and organic pollutants are
included in the permitting requirements of some facilities, while the basic control configurations remain predominantly focused
on particulate matter. Accordingly, plant-specific characterization of both ducted and fugitive emission sources should precede
the selection of additional control technologies. Management improvements should follow a stepwise approach involving
source reduction, enclosure and local capture, representative measurement of pollutant concentrations and exhaust-gas flow
rates, selection of technically appropriate controls, performance verification, and post-installation monitoring. Sector-specific
permitting and measurement guidelines, together with a performance-based technical and financial support framework, are
recommended to improve the consistency and effectiveness of environmental management at asphalt concrete manufacturing
facilities in Korea.

Key words: Asphalt concrete plant, Hazardous air pollutants (HAPs), Volatile organic compounds (VOCs), Reclaimed asphalt

pavement (RAP), Air pollution control system
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OFAZ (asphalt concrete)2 F2TAY, ZHZAY, Lef
A& 59 Aol ofATE HRIF e} AF H7HA)
St Al fohs 2 A, 2ot NSRS
Foto] 3 am, T, K g5 5 0 7
EA] A of] AMEE]TL QITH(Lasne et al., 2022; Khare et
al., 2020). oFAFZ2 AFEEE Hgof wtet AASAE
-&sto] AlxgE AAjotAEZT, HotATS ka4
Hoto] AAJor AT ZAY (reclaimed asphalt pavement,
RAP)E Al8ol= ftotAZ o2 FRET (Jang et
al., 2025). =ROFAFL 27|l = GAHA] Bl-E A=
X0 g = FgEoH, AN U3 SHAA
Ax Bado] A7 57 = st Xiu et al., 2020). 1
et v d Aot AT s o T o & o]t dHAl=
2} A= 2 QITH(Ga and Mun, 2022). ZollE 5
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d Fe A4 S AT 4= Qloks 2 o)
A, 71 oA ghob AT o] ARG
skl Itk (Ro and Lee, 2021; MCEE, 2016).
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LA o] Sge] whet F A G} I sHA HHEA 21
AT A2 BZE T Qo (Kang et al., 2025; Lee
et al., 2025). 712 di7]84 BeoflAl= okAE Al
ZANA BiEE = HALE FAIEEE (sulfur oxides,
SOx), AAASHE (nitrogen oxides, NOx) 5 &
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2026b). “Leut S - 24 7]& 0] EH T o v |
23] Aulof et WA, LTS (polycy-
clic aromatic hydrocarbons, PAHs), 25U H5|E &
A fraide] w2 E-7Irol=4 (hazardous air
pollutants, HAPs)©| ofAE A|ZF7Go|A 7] vij=
2 4 Qlke ol HelsuA, A7} ozl
Agto] +=0]% 31 QITH(NIER, 2012).
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% FolA wATE A} Eash], 1% Tgel M
NOx®} SOx7} BlEE & Slth. EQF RAPC} ofAEE
HRIT o] Fhed. B FAAAE UG]S
(volatile organic compounds, VOCs)¥} HAPs7} B & ]
= A2 2 Yepdth(Jeong et al., 2026; Lee et al., 2020).
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TH E2E o R eHdEd LEH7FE 75t
0, 71 AT QAP e @B HEo] ofATE F,
Z[a] T3 Fo] HEEATH(Wang et al., 2023). ©]°]|
T E Floll ofATE ARIES d4d O = PAHSs

HiEA S A ATE JPSEATHGIL et al., 2025;
Lee et al., 2004). =W oA+ Kang et al. (2025)°] A=
297} ofAF A AL HF e E ™ VOCs 5=
£ =Hola, 11 AIE u|= 87 B § & (United States
Environmental Protection Agency, U.S. EPA)2] B&A|
ot vl wsgleh. 2 57404 VOCs k= 71+
Hop W32 aF0 8 e o, dF FAdA= W
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AUrk A2 = - AEA o] 8374z M B
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@ TN, @ &5 BollAES HWIEAIERE 5t
o] WA] 25 mg/Sm* (O, 10%), SOx 200 ppm, NOx 150
ppme HES| 87| = AAlstaL Sl (MCEE,
2026b). ©|2} HA| of A~ ARl Hisl vilE 7Hs A
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Table 1. Nationwide distribution of asphalt concrete plants and production/shipment volumes in Korea (2025).
H 3
No. of Asphalt concret shipments (10° ton/year) Recycled
No. Region plants Conventional Recycled Total asph(ao/lt)raho
asphalt concrete asphalt concrete shipments °
1 Seoul - Incheon - Gyeonggi 66 3,460 1,501 4,961 30.2
2 Busan - Ulsan - Gyeongnam 80 2,090 269 2,359 1.4
3 Daegu - Gyeongbuk 83 1,926 815 2,741 29.7
4 Gwangju - Jeonnam 62 1,549 355 1,904 18.7
5 Daejeon - Sejong - Chungnam 67 1,448 483 1,931 25.0
6 Gangwon 54 1,310 122 1,432 8.5
7 Chungbuk 39 955 443 1,398 31.7
8 Jeonbuk 48 1,430 221 1,651 134
9 Jeju 15 391 97 488 19.9
Nationwide total 514 14,558 4,306 18,864 228
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Table 2. Emission limits and installation-permit thresholds for general air pollutants and HAPs at asphalt concrete manufac-

turing facilities.

Installation permit

Applicable Stricter limit for

Category Air pollutant applicability emission limit a single HAP emitted
threshold” for ascon plants? at >10ton/yr®
General Dust - 25mg/Sm?>(0,: 10%) -
air pollutant SOx - 200 ppm -
(3) NOx - 150 ppm -
Chlorine (Cl) 0.4ppm
hydrogen chloride (HCl) 4ppm 3ppm
Hydrogen cyanide (HCN) 0.05 ppm 4ppm 2ppm
Vinyl chloride (PVC) 0.1 ppm No prescribed No prescribed
Hazardous Phenol and its compounds 0.2ppm 4ppm 3ppm
air pollutants
@) Benzene 0.1 ppm 6 ppm 3ppm
Formaldehyde 0.08 ppm 8ppm 4ppm
Acetaldehyde 0.01 ppm No prescribed No prescribed
PAHs 10ng/m?3 0.05 mg/Sm? expressed 0.03 mg/Sm3 expressed

as benzolalpyrene as benzol[alpyrene

It is the concentration threshold used to determine whether a facility emitting a specific hazardous air pollutant is subject to an installation permit rather

than a general notification requirement.

2This is the maximum concentration that must be complied with at the final emission outlet during facility operation.
3A stricter emission limit applies where a facility emits 10 tonnes or more per year of a single specific hazardous air pollutant.
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Fig. 1. Representative field photographs of an asphalt concrete manufacturing plant and major process units.
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& 770 A0l A BT dEE B REE Qo] 1% o]
HAPs i 716k 7147144 B0] 3712 71
wo] AStt. F7F T gEole WA, ZEUH5|E,
s, Ajtekra, dskra, oMELHsIE 2 Hl
Z[a] W3- H]RESto] ASHE], o 2HiA, 1,3-FEtr]
o, A==, FEFS}4=4 (total hydro carbon, THC) 2
%‘EHOF% | 2= Qleh v AR AT ARIE 15

J. Korean Soc. Atmos. Environ., Vol. 42, No. 3, September 2026, pp. 643-657



Sely /Zerly xleie2iElchzis

Table 3. Regulatory and operational characteristics of the 22 selected asphalt facilities.

Emission class Operation . .
ID Regulatory schedule Fuel type RAP statuts" Air pollution Permit-listed pollutants
document control system
Class ton/year h/day days/yr

AO01 Notification 4 6.4 7.5 - LPG Not identified Cyclone and fabric filter PM, SOx, NOx

A02 Notification 2 76.2 8.0 300 Diesel, B-C Not identified Cyclone and fabric filter PM, SOx, NOx

A03 Permit 2 303 18.0 - LNG Probable Cyclone and fabric filter PM, SOx, NOx, formaldehyde

A04 Permit 3 17.9 10.0 150 B-B, B-C Confirmed Cyclone and fabric filter PM, SOx, NOx, benzene

AO05 Notification 3 17.8 8.0 150 LPG Probable Cyclone and fabric filter PM, SOx, NOx

A06 Notification 4 7.3 8.0 40 B-C Not identified Cyclone and fabric filter PM, SOx, NOx

A07 Notification 4 3.8 5.4 53 B-C Not identified Cyclone and fabric filter PM, SOx, NOx

A08 Notification 5 0.9 4.0 120 LPG Confirmed Cyclone and fabric filter PM, SOx, NOx

A09 Notification 3 133 12.0 200 LPG Not identified Cyclone and fabric filter PM, SOx, NOx

A10 Notification 3 14.4 8.0 300 Diesel, LPG Not identified Cyclone and fabric filter PM, SOx, NOx

A1 Notification 5 1.8 8.0 120 LPG Not identified Cyclone and fabric filter PM, SOx, NOx

A12 Permit 3 19.3 6.0 200 B-C Probable Cyclone and fabric filter PM, SOx, NOx, formaldehyde

A13 Notification 4 9.5 8.0 - B-C Probable Cyclone and fabric filter PM, SOx, NOx

A4 Notification 4 8.0 8.0 300 B-C Not identified Cyclone and fabric filter Primarily PM; SOx and NOx also
listed for selected sources

A15 Permit 1 478.8 8.0 300 B-C Confirmed Cyclone and fabric filter — PM, SOx, NOx, THC, NHs, phenol,

oxidation - reduction control system HCI, HCN, HCHO, acetaldehyde

Al6 Permit 4 94 5.0 180 LPG Probable Cyclone and fabric filter PM, SOx, NOx, phenol, HCN, HCl,
acetaldehyde, benzene,
Benzolalpyrene, HCHO,
vinyl chloride

A7 Notification 2 59.8 8.0 150 LPG Confirmed Combustion-control system, PM, SOx, NOx

cyclone, and fabric filter

A18 Notification 1 1141 8.0 150 B-C Confirmed Cyclone and fabric filter PM, SOx, NOx

A19 Notification 2 39.7 7.0 160 LPG Probable Cyclone and fabric filter PM, SOx, NOx

A20 Permit 2 36.9 10.0 180 LNG Not identified Cyclone and fabric filter PM, SOx, NOx, benzene, HCHO

A21 Permit 3 14.6 8.0 200 LNG Probable Cyclone and fabric filter PM, SOx, NOx, HCN, HCl, HCHO,
benzene, ethylbenzene,
1,3-butadiene, styrene, THC,
and other compounds

A22 Notification 3 19.6 8.0 300 LPG Confirmed Cyclone and fabric filter PM, SOx, NOx

RAP classification: “Confirmed” indicates that a recycled-aggregate dryer, recycled-asphalt process, recycled-material treatment facility, or recycled raw material/product was explicitly identified in the reviewed
documents. “Probable” indicates that RAP use was inferred from the combined presence of two dryers, an added drying line, crushing or grinding facilities, and relevant permitting or HAP-management history,
although RAP was not explicitly stated. “Not identified” indicates that the available records did not provide sufficient evidence of RAP use and does not necessarily indicate the absence of RAP processing.
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Fig. 2. Manufacturing process of recycled asphalt concrete using virgin aggregate and reclaimed asphalt pavement.

&

D

oA WAste] WUATOE S A
2 3zl shoh, st RAPS] Ble] o}

A& Sk IgolA YA = e

O

=
s}, 24 upzk 24 9l 2jef o]£0 2 0|5} H]
A7 F.8 wiEEdolt) So] RAP mhf- A8
He w5 ol ATE HRIYZ} B2t Q2ke HF6HA
1 Ape-0] A7 - o] $HEO 2 VOCs E= PAHs7}
ZF 85 ARtk ©Asl7)= oYt RAPS] 71
of Mg 714 LH=4 T2 RAP X - 7HEAIAE
o w7t EFE Vo)A RSt SjAFHe A
S QEAF FH aAEAL o
Ys} 0], o4 &I, Aujojo] U]

i ?:l']—-/]\‘C); ?:}E-a - iz
JHL, A R AR E2o] i AdEHe] e

—
23 Wejo] B9 o], A L £
MEAA HAZL BT 5 9

uhqleis AAA7 AL 4

o,
[
of
L
>
olN
N
o
)
1o
Sk
[
L




£59-€19'dd ‘9z 19qwia1das ‘€ "ON ‘Zi J[OA “UOJIAUT "SOWY "D0S UeI0Y '

Table 4. Major operations, emission pathways, potential air pollutants, and management considerations by process area in a batch-type asphalt concrete manufacturing plant.

Primary emission

Potential air pollutants

Current or commonly

Additional assessment

Group Process No. Main operation pathway and emission sources applied management and management needs
Fug.|t|ve PM ggnerated - Covered or enclosed conveyors; Confirm RAP moisture content,
during unloading, stockpiling, ) e .
- h b . enclosure and local dust particle-size distribution, stockpile
RAP stockpiling, S . crushing, screening, material - R " ; -
. . Primarily fugitive collection at crushing and condition, material-drop points,
crushing, screening, drop, conveyor transfer, and . ) . . L.
| 11~13 and area-source screening points; control of enclosure integrity, and fugitive PM
storage, and . loader or truck movement. ) . L N
: emissions - . material-drop height; or visible-dust emissions.
conveying Heating-related organic . . .
L road cleaning and RAP heating should not be inferred
emissions are addressed X R
vehicle-speed control from storage and handling alone.
under Group V.
Fugitive PM generated during .
. Aggregate moisture ;
- stockpiling, front-end-loader ) Evaluate aggregate moisture,
Virgin aggregate L - X . K management; partial enclosure . .
I Primarily fugitive handling, cold-bin feeding, fine-particle content, drop height,
stockpiling, - or covers; enclosed conveyors; het
1] 1~2 . . and area-source conveyor transfer, wind . conveyor enclosure, traffic activity,
cold-bin feeding, L ) - reduced drop height; :
. emissions erosion, and material drop; > and PM concentrations or
and conveying . paved-road cleaning and . R
road dust from vehicle N deposition near the site boundary.
vehicle-speed control
movement
VOCs, TOC/THC, condensable
organic compounds, odor, Record storage temperature,
9 np Closed transfer systems; R 9 P
and potentially relevant HAPs X filling rate and frequency,
. Tank-vent 4 insulated and temperature- .
Asphalt binder, L from heated binder or tank turnover, vent configuration,
. emissions, . . controlled tanks; vent R ) X
mineral filler, and N rejuvenator tank filling, binder loss-on-heating properties,
n 17~19 o equipment leaks, ; . management or local capture; - 2
additive storage . venting, and transfer; fugitive . . and additive composition;
and fugitive . silo-vent filters for mineral filler; X .
and transfer L PM from pneumatic transfer L . conduct leak inspection and
emissions routine inspection of pumps,

and storage of mineral filler;
leaks from pumps, valves,
flanges, and pipe connections

valves, flanges, and piping

source-specific VOC and odor
measurements where necessary.
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Table 4. Continued.

Primary emission

Potential air pollutants

Current or commonly

Additional assessment

Group Process No. Main operation pathway and emission sources applied management and management needs
Residual filterable and Monitor pressure drop,
condensable PM after dust bag integrity, hopper discharge,
collection; combustion- and . fan operation, duct leakage

! Cyclone or other primary ! ! .
Dust collection, sg)g:s:légﬁtziS?’:Hl\iO;dCO, collector followed by a fabric gzls,f:r:ﬁi:::gi'trle?g,\;‘ate’ and Oy
recovered-filler Ducted and stack ! Yaes, ! filter; induced-draft fan and p )
\% 4~6,15 other HAPs conveyed from measurements where feasible
! handling, and emissions Group V. PM emissyions ma duct system; recovered-filler Gas-phase and condensable i
stack discharge incre§se. because of Y collection and return; oIIuF;ants should be evaluated
stack discharge P
bag damage, hopper separately because PM-control
malfunction, duct leakage, or performance does not represent
process bypass. their removal efficiency.
PM and water vapor from
aggregate drying; SOx, NOx,
and CO from fuel combustion; Evaluate fuel type and sulfur
Fuel and burner management; .
. . . VOCs, methane, aldehydes, . content, burner condition, excess O,
Drying, heating, Mainly ducted PAHSs. HAPs. condensable enclosure of hot-side and CO, agareaate moisture
hot-aggregate process emissions; or ar'1ic aerz)sol and odor equipment; scavenger or roduc'tiog:mgter% erature !
v 3,7~10, conveying, fugitive emissions frc?m incom Iet’e combustion local exhaust systems; cyclone Eindertem erat‘tjre RAP’ content
14,16, 20 screening, where enclosure omplete co and fabric-filter treatment of pere . '
s N and heating or mixing of RAP feed location, direct-flame
weighing, and or capture is ) captured gas; management of
- . asphalt binder and RAP; - ) contact, exhaust-gas flow,
mixing incomplete fugitive dust and organic production and binder source capture efficiency, and
grtiv 9 temperatures P clency,
emissions from elevators, pollutant mass-emission rates.
screens, bins, weighing
systems, and mixers
\c/grsseannsggl(zco/:iﬁlcch and Silo and load-out enclosure; Assess silo-filling and load-out
. 9 local exhaust or blue-smoke temperatures, binder loss-on-
. . Low-level fugitive aerosol, blue smoke, PAHs, . X o
HMA silo filling, N X collection; control of heating characteristics,
storage emissions; ducted potentially relevant HAPs, HMA storage and loading capture efficiency, short-term
W 21~22 ! emissions where and odor from silo filling and !

truck load-out, and
transportation

local capture is
installed

hot-mix load-out; continued
organic emissions from
loaded trucks; road dust from
vehicle movement

temperature; truck-bed
covering or sealing;
road cleaning and
traffic management

concentration peaks, truck-bed
sealing, post-load-out yard
emissions, and VOC or odor levels
at the site boundary.
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