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Abstract : Particulate matter levels are rapidly increasing daily, and this can affect human health. Therefore, air pollutant emissions from sea vessels
require management. This study evaluates the status of air pollutants, focusing on air pollutant emissions from the vessels of the Korea Coast Guard
(KCG), and proposes national management measures to reduce emissions. According to a report recently released (2018) by the National Institute of
Environmental Research (NIER), emissions from vessels constituted 6.4 % of the total domestic emissions, including 13.1 % NO,, 10.9 % SO, and 9.6 %
particulate matter (PM10/PM2.5). Among the rates of pollutant emission from vessels, the emission rates of domestic and overseas cargo vessels were the
highest (50.6 %); the ratio of fishing boats was 42.6 %. With respect to jurisdictional sea area, 44.1 % of the emissions are from the south sea, including
the Busan and Ulsan ports, and 24.8 % of the emissions are from the west sea, including the Gwangyang and Yeosu ports. The KCG inspects boarding
lines to manage emission conditions and regulate air pollutant emissions, but it takes time and effort to operate various discharge devices and measure
fuel oil standards. In addition, owing to busy ship schedules, inspection documents are limited in terms of management. Therefore, to reduce the air
pollutant emissions of such vessels, regulations will be strengthened to check for air pollutants, and a monitoring system based on actual field data using
KCG patrol ships will be established, for each sea area, to manage the emissions of such vessels. Furthermore, there is a need for technological

development and institutional support for the introduction of environmentally friendly vessels.
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7] 987 2.5 um ©]8FQ] w4 X (PM2.5, Particulate Matter
<25mE 712, 201835 A ANA tr]de] oF F2
=7} 73705 & o] 2791 AA YLk 7| o= o4
7 99 gZEuAle] mAaA] FEE AE 970 pg/m
2 7 g How yehon, e 24.0 pg/m'E UE
W EHAirViual, 2019). ©]& A A 2.4 7]55(WHO, World Health
Organization)®] A AL 715 10 pg/m Bt BA = 9.74)
ol $-gjetE 2487} WiETtHWHO, 2006). ol wel =
We] 7] Al gk f-elet 2v1d 3 Fel tg a7t
S7FstHA, di71e el dis) Huh AH=2Ql wH7HA
ko] df-go] Has) Helrh

WA, v AH 2] = 20131 WHO AHHe] =44 A - A (IARC,
International Agency for Research on Cancer)ol| Al AF&ol Al 1
HerEd R AAsta ok g7l Ed vt 2555
A9 E o] F7Fa (Lee, 2019), A A A AlAZ o2 wid
7007 A=7F ti7] Qo8 2] Abgelal Qlthal Koy
I ATHWHO, 2018).

07194 AT 1948 1= AW o]y ole] &K Donora),
1952 = oA o] AR 5 AdA ARIS 7] o WA
v s SASE A7 o)HA o, HE T
o] o] FAp-AR o] WA HAF FFORE | §

APE wH, U] odBE FAT 9% BAH ATRw

2019; Yoon and Ahn, 2013), &= % <l¥ =z} kel o
T(Kim, 2018; Lee, 2017), A9 7154 2] (Ko and Park,
2019)% 299 WiE ARE A% 71E4 A (Moon et al,

2019) S0l thabAl B ok AE EPHOE ol

9.6 %5 AHA5tH, 53] AR shd s 9ol = 747} 732 %,
514 %2 wi¢- AZbek &S UER AL A th(Lee et al, 2017).
oo | Lokl Al &rte] thr]e gl AT % w7 R A
o 2 RE o] wjEtAlE e A D HAA AT (Jee
and Im, 2018; Lee and Lee, 2017), 913 5 A9 4 wj&3 414
(Zhao et al., 2019; Kim et al, 2017) & 7|2 F =4 wj& A
e 93 71% 2 AT (Lee and Kwak, 2018) 5 thalA o]
Fol#ar 9l

oje} o] H wMHAE et )] ed A 7F =7k

A deto] B3, FeheAe)

[T
2o 1T oft
fo N go [0 wo

7199 Ed fa AdeiED)e TAL, 3, AHEAk,
A b o]l aeo] AanTAAA Y= vAYR o9
47 3~597 9 FAPe} Zo] A T EY 719 EE
27 A U & fA 2dEHe] 5 o)Fa 9
o S-Eugte] wEY ERE 499 1ES 7122 dta
1o, 2007 5 =] dAo] gk Table 13} o] 137)]
i AAZ Y ok 53], dlY F22 gl i A
oA HERolFE LA 3L, AT AANA A

HpPo 2 A hE o] SITHNIER, 2018).

21 7[2EEE HEF YUY
Z7F 71 A EA wlE 22 =7 317 7319 (NIER, National
Institute of Environment Research)2] th7]7 2] %] ] A| 2~ &l (CAPSS,
Clean Air Policy Support System)2 2 A4 35} 1T} 37 F-9
QB4R AN A77ILdELe] Ed 2 e
Aol wheh wiERS AHgsEhr] a2 A E oo
= YA A2 HI(SEMS, Stack Emission Management System)<]
ABAEE, 25 AE, 249 2 AF A A5 25
YAZAA 2" SAHAAE 55 E&3taL vk M= &7/
H g7l ed=d WSl gk siEA AR S obe
Zo] Table 1°] gelate] YeRlitt 53], s -
st Ao 2 HE S trjedEd HA" g
ERAAE HERols 2999 H

A8skal gl

Table 1. Method for estimating air pollutant emissions

SCC | Source category Estimation Method
Energy - Point sources are based on the SEMS, using the
01 industry Bottom-Up approach. Estimate the emissions.

- The remaining fuels are classified as area
sources, and emissions are calculated using
the Top-Down approach based on statistical
data from the Korea Oil Corporation, Coal

02 Non-industry
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SCC

Source category

Estimation Method

03

Manufacturing

Association and City Gas Company.

The emission factor is partially applied by
modifying domestic research results such as
Enforcement Regulations of the Atmospheric
Environment Conservation Act <Table 10>
and NIER.

04

Production
process

Based on product output or raw material input
Emission factor is applied by proven such as
European CORINAIR’, US EPA’, and
domestic surveys.

05

Energy transport
and storage

The sector estimates VOCs' emissions from the
supply of fossil fuels, especially volatile gasoline.
Except for gas stations, emission factors are
from Europe CORINAIR . gas stations reflect
domestic research results.

06

Use of
organic solvent

Estimates of VOCs emissions from the use of
highly volatile organic solvents such as paints,
inks, solvents for laundry and household goods.

- Calculation by dividing into industrial facility

paintings, building and non-industrial coatings,
cleaning, laundry, other printing, household,
and asphalt pavement.

= =
EE

22 07[2EEE EF ¥ Myt

22Uk 19999 58] CO, NOx, SOx, TSP(Total Suspended
Particles), PM10(Particulate Matter < 10 zm), VOCs, NH; 771 2] T}
718 EHS AAF I WSS A AlFkskelen, 2011
doll PM2.5, 20143 ol = BC(Black Carbon)©] F=7}%] ¢, 2015
FH 9% E4S w7Fe AR ekl QITHNIER, 2018).

k|, S FEoA= A SAFZ]TIMO, International
Maritime Organization)] MARPOL 73/78¢] {-&A V(Ao =
FH 7] 98 HE g 1t A AR okl whet Table 2
o} o] duto ZHE w]EEE NOx, SOx9t 7l HA}, VOCs,
ODS(Ozone Depleting Substances)?} AW 47}, BC 58 #E &
AR A A8t ok

Table 2. Type of air pollutants from the ship

07

Road movement
pollution source

Estimating Air Pollutant Emissions from
Vehicles, calculation by classifying vehicle
type and fuel.

Emission factors applied by the NIER data,
of car models not included and unheated
engine emissions are applied by the
European CORINAIR.

08

Non-road

transport

pollution
(ship included)

Emissions are estimated by classifying them
into railways, ship operations, aircraft,
construction  equipment, and agricultural
machinery with internal combustion engines
other than automobiles.

Emission factors!) were calculated using
domestic data and coefficients developed by
the US EPA and FAA'.

09

Waste disposal

Calculates air pollutant emissions from waste
incineration, wastewater treatment, landfilling,
and composting.

Emissions from waste treatment are calculated
only by incineration of household waste and
workplace waste (excluding flaring).

10

Agriculture

Estimates ammonia emissions from livestock
manure management and fertilizer use.

11

Other area
pollution source

Pollutant emissions from vegetation, wetlands
or soil, forest fires and fires.

12

Scattering
dust

- Dust caused by roadwork and dust discharged

to the atmosphere without a certain outlet in
the workplace or process.

13

Biological
combustion
(2011)

Bio-combustion includes pollutants emitted
from meat and fish, open-air incineration,
agricultural residue incineration, wood stoves
and boilers, firewood and charcoal kilns to
the atmosphere.

Emission factor is
development factor.

applied to domestic

% Source: NAPES (National Air Pollutants Emission Service), 2019
* CORINAIR: Core Inventory Air

EPA: Environment Protection Agency

VOCs: Volatile Organic Compounds

FAA: Federal Aviation Administration

Name Features and hazards
- NO, NO,, etc. Occurs when fossil fuels in automobiles,
. ships, factories react with oxygen and nitrogen in the air
Nitrogen . . .
oxides during high temperaru‘re combustlor.L
NOx) | Cause .Of photochemlcal‘ smog Wlth hydrqcarb0n§, redu‘ce
immunity due to respiratory diseases, interfering with
oxygen transport in the blood, cause of secondary fine dust.
Sulfir | Kind of sulfate SO,, H,SO;, SO, H2$O4, MgSOs,
oxides KaSO,, CuSO, etc. Coal and petroleum contain 0.1 ~0.5%
of sulfur, which produces H,SO; gas and SO; when
(SOx)
and bur‘nedA .
Particulate |~ Acid rain caused by H,SO; gas and SOs;, gas acts on
mucous membrane causing respiratory disease, cause of
Matter
fine dust.
- Organic chemicals that readily produce vapors at ambient
Volatile temp‘eraturf?s, and are therefore er‘nit‘ted as gases from
organic cenan‘l solids or liquids. YOCS emission from chemicals,
compounds factories, plastic manufacturing process.
(VOCs) % Regulation for emission : gasoline, naphtha, crude oil
- As a carcinogen, photochemical smog is formed when
NOx and VOCs react to sunlight.
- ODS include CFC", Halon, HCFC', etc.(96 substances).
used in refrigerator and air-conditioning euipment,
Ozone refrigerants, heat insulating material, detergent, extinguishing
Depleting | agent.
Substances |- Ozone depletion, it increases the amount of ultraviolet
(ODS) radiation that reaches earth’s surface. UV can have
detrimental effects on both human and environment such
as skin cancer, cataracts, damaging the marine environment.

* CFC: Chloro Fluorocarbon
HCFC: Hydro-Chloro Fluorocarbon

AupoRRE WAHE o5 egRAES HY
Mol o)g Sere e Ba 2R WA 0F W, o=

1) The Source of Ship’s Emission Factors
- CO, NOx, SOx, TSP, PM10, VOC: EEA(2006), EMEP/CORINAIR
emission inventory guidebook
- NH;: US EPA(1994), Developmment and selection of ammonia emission
factors
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olgt &&7] A%, ¥Fg T oA HIHE o]t thy]
o 3 9gS 5 23y mAdAAE A= A
SA4Z B¥a TrHKCG, 2018).
2.3 Mut 7[ol 7| 2Y =R HEF MY

Auto g HE o hr|edEd &S A1)y o] Z
gl Abde] Hrld Aguk A] As g Aok Al 2%
RroAe] ABARHS FAkstar, Mnk 7MFEA2A Hot
H uEAFE HL35le] AT Ad8ARH d9e B

70Ltg% .

Al AR A FHton) = Y= HF(E]/D) x 0.5 %
o 7 4 1) A 4 (ton/day) x 0.79(day/3]) x 02 (2)

*05: A Eo] 28 AXEEZ BAS7] Q% A
AZAHAS NIER 2015 EIA U] <E176>0] AAE 2 = Mut
e} All shipsE ©]-&3}o] % 7KTable 4 3i1)
(T AEA 420013 &4k 1aE Myl 5604 S ®E

02: 4 % ARANZE HAEY A dnivlwe] 0% /M4

(ton) 2.2 YEpH om, B3] 3H4HS 913l Bunker-Co| M5  Table 4. Fuel consumption factor by vessel type
0.96"& #-8&-saL 9l
Average fuel Fuel consumption
Vessel type consumption by Gross Tonnage
E= Z (A{m(h + Aapp ) X BF (1) (tOI]/day) (tOI]/day)
Solid bulk 338 20.186+0.00049xGT
E: A o) EFked) Liquid bulk 41.1 14.865+0.00079xGT
1 AEEA] = 2] Kton) General cargo 21.3 9.8197+0.00143xGT
A L kAl o 2 29 2ton) Container 65.9 8.0552+0.00235xGT
e Passenger/Ro-Ro/Cargo 323 12.834+0.00156xGT
) = ] >~
EF : W2 A7 (kg/L) Passenger 70.2 16.904+0.00198xGT
High speed ferry 80.4 39.484+0.00972xGT
that Adbo]l 91538} 24 Table 33 o] dA] A ¥ Inland cargo 21.3 9.8197+0.00143xGT
9= 9] 93k 2 oot wEETtS AL gl o R Sail ship 34 0.4268+0.00100xGT
A3, el A Wi 23 o2 @ sEde AglA e o e
~ 1shing . . +0. X
Z sl ©)
dlefstar alek Other ships 26.4 9.7126+0.00091xGT
All ships 32.8 16.263+0.001xGT
Table 3. Vessel source classification system % Source: EEA EMEP/CORINAIR Emission Inventory Guidebook, 1999,
based on maximum power
SCC  |Pollutant source | Category | Transportation | Subclass | Space
08030000 | Ton-road Vessel Table 5. Fuel consumption factor by vessel tonnage
transport
Non-road . Enel fontfact
08030100 transport Vessel | Inland ship Classification Average uc co?f;lnrjlga;(;n actor
08030101 | 1T ool | nland ship | Ferry less than 100ton 100 16,363
transport
100-500ton 300 16.563
Non-road .
08030102 ransport Vessel | Inland ship | Cargo 500-1,000ton 750 17.013
08030200 | Nonroad Gl | Tnland ship 1,000-3,000ton 2,000 18.263
transport : 3,000-5,000ton 4,000 20.263
08030201 Non-road Vessel | Merchant ship | Overseas Mobile 5,000-7,000ton 6,000 22.263
transport source
Nonroad . | Mobile 7,000-10,000ton 8,500 24.763
08030202 ransport Vessel | Merchant ship | Coastline source 10,000-15,000ton 12,500 28.763
15,000-20,000ton 17,500 33.763
Auto] AGulal AHL-o] ARLHFS 2 @2)9t o] J=g 20,000-25,000ton 22,500 38.763
Aol dmavAgoh BAAFE A gete] A of Ty o
- ton .
714 AzEE 9 ESE A8 40 A5E 247 Table 49 Tabl ; ; ’
14 oo He I715=E 217} Table 49} Table 50,000-60,000ton 55,000 71263
S A 60,000-75,000ton 67,500 83.763
- 75,000-100,000ton 87,500 103.763
2) Bunker-CQ] B] T 73 %/\P"»E IFO(Intermediate Fuel Oll) %ﬂ% 100.000ton or more 100.000 116.263

Hl ol wpe} zpo] 7k 9lom &b HAXFMSDS)oA & 0.9~
L1Q0T)E A& &, NIER 7} 7|29 &4 vj&3F b
A #A22013)01 4= EF Bunker-C HIF S 09602 AAE

% Source: NIER’s Manual of the National Air Pollutant Emission
Calculation Method, Vol.IlI, 2013
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Table 6. Fuel economy by vessel tonnage

Average Average fuel
. . .. . . Fuel economy
Classification sailing distance | consumption (km/L)
(km/ship) (L/ship)

100ton or less 16,248 103,489 0.157
101-1,000ton 16,248 103,489 0.157
1,001-10,000ton 72,323 1,528,174 0.065
10,001-20,000ton 152,391 5,861,204 0.026
20,001-50,000ton 152,391 5,861,204 0.026
50,001ton or more 203,335 247,043,808 0.012

% Source: NIER’s Manual of the National Air Pollutant Emission
Calculation Method, Vol.Ill, 2013

T3 0 AEA WEASFE Table 791 YERI A3} 2ol
=3 FHe] AFARE 7Nt g duto A Algate A
259 &9 FAD CO, NOx, NH;, SOx, TSP(PMI10), VOCs
T 71 A AR s Abdel A E AleE A8

&tal Qv

Table 7. Air pollutant emission factor of vessel

(unit: kg/kL)
Vessel Operate mode TSP
classfeation (fuel) CO | NOx | NH, | SOX | pyq | VOCs
Output 093 | 643 19.07 | 6.78 | 021
Cruise
"y (s | 041 | 669 19.07| 24 | 0.08
Steam . 011
Anchoring -
(bunker oil Combustiony | V€& | 437 19.07| 12 | 038
Anchoring
(diesel oil Combustior) | e8| 266 1703| 06 | 036
P . b
Engine | AU Saling diving | 5 0|7 |01 005 | 67 | 24
mode

% Source : US EPA(1991), Nonroad Engine and Vehicle Emission Study-Report

s Source”: EEA(2006), EMEP/Corinair Emission Inventory Guidebook-2006

% Source’: US EPA(1994), Development and selection of ammonia emission
factors

* Sulphur Content(%) of Bunker-C is applied constantly as 4%

Table 83 7o) Y42 (MOF, Ministry of Oceans and
Fisheries) & A2t 5}] < AHrd &3k 2 9) 4H] /A -9
ol 2] 7 Al 1 <A (KEEIL, Korea Energy Economics Institute)2]
Evd 8 AAAN A5E VTR A g7 9= E vl

= il
F32 sk Aok

rﬂ{

Table 8. Acquisition Data on Ship Emission and agency

Acquisition Agency
Port Port code, administrative Code, year of
information survey
Ship Tonnage, outer port-domestic/overseas ship, MOF
entry-exit port coastline ship
Space
information Port code, name of port, maps
Fuel economy Transportation by water, tonnage KEEI

3. MYt Of7| QU BA WEY 24

R, 2018)%
S = 4

4 Ll
ol gk v di7| e dEd BT A=k Table 99 A 2]

2

Fah
)

Table 9. Amount of air pollutant emission from vessel
(2015, unit : ton)
PM10|PM2.5| VOCs | NH; | BC

Subclass | Total | CO | NOx | SOx | TSP

Total  |4,562,894| 792,776 1,157,728| 352.292| 604,243| 233,177| 98,806 1,010,771| 297,167| 15,934

Non-road

mobile 571,550 135,700 304,376| 39.424| 15320| 15317 14,106| 40311 117| 6879
source
Vessel | 293,440 60491 151,735 38467| 7,001| 7,091 6,539 20,970) 14| 1,042
Compared
with total 64 7.6 13.1 109 1.2 30 6.6 2.1 0.0 6.5
(%)
Compared

with non-oad| 513 | 446 | 499 | 976 | 463 | 463 | 464 | 520 | 120 | 151
&)

Aute A AR 7| edEd TF
Ul AA vl EEe] 6.4 %= EFRL E} 4 S A2 NOx >
CO>S0x>VOCs =2 2, NOx2| %ol A A wj&% tiv
13.1 %, SOx:= 10.9 %, u]*ﬂ“*X](PMIO/PMZ 5= 9.
sbar Qlth T, H|ERolE 9 velxe M 719l
FZo] 513%= ARtk o] YEhyal glon, 53] SOx9

Aol 97.6%= MmRoly A Wit A st
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o, IMO 2020 3 /-5 Al st FHAd S T3 =7

W itk 2 9)e] €O, NOx, PM10, PM2.5, VOCs 5=

o 7W7hE ARE&S AAE AL o], o]F EH Ug wE

TA 2 dF #E s AEE 2t o t

Aol AA & ] 65%, HIEE 29 tH] 151 %
< YER AL AR HE ?‘é%, AX7A 5 A

E2ols edgdo]l Il AA wiEFol A A8t

432 %4 = 7] wiTol], olo ok ﬂElE =3

Y B WS wola,
H] 88 %<

@'

AA

= @%%(2015 KOSIS, 2016)°l] w2 <
Exo XA g2 TAFS e

. Amount of air pollutant emission by vessel type
(2015, unit : ton)

Subclass CcO NOx | SOx |PMI10 |[PM2.5|VOCs | NH; | BC
Total | 60,491|151,735| 38,467| 7,091 6,539|20,970| 14| 1,042
Ferry 692| 7361 1,248| 255| 233] 259 07| 43
Cargo 8,032| 85,767| 36,698| 4,904 4.447| 2969| 76| 637
Fishing

- 45,640 58,564| 519 1,771 1,697|14,773] 53| 353
Leisure | ¢ 15 41 -l 160]  160| 2,967| 0.1 8
boat

* Total is rounded at the first decimal place, and it is different with the
sum of numbers by vessel type

T 342 NOx, SOxé] HiE BlSo] ol A HA|
Zo v 27} 56.5%, 954 %= YERN I 9 Aol HlE,
o] e Zg-elli= NOx, CO, VOCs®] rAwFo] Auk A o
vl Z47F 38.6%, 75.4%, 705% +=o2 WEs o4 ¢ )
ol T3l A A Al AFEE HH &S 2@ 2
8% glo] Btk

Table 11. Amount of air pollutant emission by region
(2015 / unit: ton)

Region | CO | NOx | SOx |PMI0|PM2.5|VOCs | NH; | BC
Total | 60491151735 38467 7,091 6539| 20970  14] 1,042
Central* | 12284) 29787| 7,949| 1443 1332 4386 28 207
Incheon | 1225| 3874 1584] 237) 217| 54| 04| 29
Gyeonggi | 1364| 5448/ 2322 333 304| 59 05 42
Chungnam| 1212| 5255| 2161| 308 281| 478] 05 39
Sea* 8483| 15210/ 1882 565  530| 2768| 14| 97
compmten(y| 203 | 196 | 206 | 203 | 203 | 209 | 204 | 198
West* | 14966 35569 9,030 1678| 1548| 5197| 32| 245
Jeonbuk | 1223| 1271 498) 94| 88| 530| 01 10
Jeonnum | 3,106 15225| 6172|  875|  797| 1,196 14| 113
Sea* | 10637| 19073| 2360 709|  663| 3471 17/ 122
compmiem(y| 247 | 234 | 234 | 236 | 236 | 247 | 233 | 235
South* | 25822| 71,659 18077| 3272 3012| 8617 64| 488
Busan | 2,198 17997| 7487 1022] 928| 84| 16| 133
Ulsan 781| 8147) 3468| 464| 421|288 07| 60
Gyeongnam| 835 6,053 2239| 319| 290| 295| 05| 44
Sea* | 22,008 39462 4883 1467| 1373 7,180 3.6 251
compmten(vy| 426 | 472 | 469 | 461 | 460 | 41 | 467 | 4638
East* 5749| 10428 2494 515\ 478 2218 09| 74
Gangwon | 1074 2136| 857| 139| 128] 488| 02| 17
Gyeongbuk | 1466| 2,537) 95| 162] 150] 83| 02| 20
Sea* 3209 5755  712|  214|  200| 1047 05 37
compmien(y| 05 | 68 | 64 | 72| 73 | 105 | 65 | 71
Jeju* 1670/ 4292 917| 183 169| 552| 04| 28
Jeju 157 1,579 s81) 82| 75 s8] 01| 11
Sea* 1513|2713 336| 101] 94| 49| 03] 17
compmien(y| 27 | 28 | 23 25 | 26 | 29 | 26

* FRA B A AHBAA, ZHEA], QA , A
EA, A, FAEEE (BB, AAAl, BRA, AT, S48,
| k)

* A B3 WY AR EEA, 2, o), debd e
EA, AEA), BN, T, BT, FET, AT, e, 99
T, ok, VT, BT, SEE, BT, A

* e B A ARG, SARGGA|, AT RG], T
Al AFAAL, AAA, A, EEl, )

*Ee Y B A AT, T, G2A), A, 2,
FE), BAEE(EIA, AFA], YL, T, ST

* AT B A AFAL AAEA

* itk 201435 E a4 A WlEe] AR TRale] ey
Q& ANGFAT] 20159 Aot -2 AFE VFow Ay
v Hj&R AE
A2 = Hallo] dEH o= @ S Hola
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Table 12. Article for the prevention of air pollutant emission

Article Checklist Penalty
D).
o Shall install a facility in conformity Ar 129Q)3
Facility to . o lyear,
with the criteria set 10 milli
AI. 41 prevent million won
i i 3
discharge of air Shall be maintained and operated in Ar 13201
pollutant . . o penalty
conformity with the criteria set | million won
Shall not emit ozone depleting Ar 1129®‘4
year,
) substances(ODS) 10 million won
Regulation for p
Ar 42 emission of |Shall handle facilities contained ODS to| Af 1321‘@‘2
ozone depleting| designated company or organization 2 [;;lel?zntywon
substance a
Keep records of emission and Ar 13206
. penalty
replenishment 300 thousard won
Regulation on Ar 129D.5

Shall not operate diesel engines in

Ard3 excess of the permissible emission level

emission of
nitrogen oxides

lyear,
10 million won

Shall not use fuel oil exceeding
the sulfur content standard

Sulfur content Ar 1290.6

Ar 44| standard for | . lyear,
fuel oil % B-A-Z.O%A/ B-B- 3.(?%/ B-C 3.5%/ Dlesoel L0% | 10 million won
(Diesel : Territorial sea & EEZ 0.05%)
Shall not supply ships with fuel oil Ar 1129®‘7
below the quality standard 10 miﬁg; won
S Ar 13224
confirmation Do not offer bunker delivery note :
Ar 45 . . penalty
of fuel oil and fuel oil samples(false) /5 million won
Keep bunker delivery note(3years), Lw 132%9'10
cnal
samples(lyears) SOOtEmsand won
Ar 132033
Prohibition on Prohibit ship onboard incineration 1 m;;]elrilelltywon
Ar 46 shipboard -
incineration Shall be maintained and operated in Ar 1321‘“3"4
conformity with the criteria set | [;;lel?sntywon
Shall install and operate an oil vapor a
Ar 47 | Emission control emission control unit Ar llyze?;ljs
for VOCs % Designed port(Busan, Ulsan, Yeosu, Gwangyang, 10 million’ won

Incheon, Pyeongtack, Dangjin, Daesan)
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Table 13. Korea Coast Guard : inspection procedure of vessel

o|53 - A&

Aute A wlEHE 7|9 Esde gAY S 2
AZ =4 Auke s d Aol A =7 Muke &g
abgol Al 242y Adslkal ik sl Aol A= Az AlE
of W& Mul FAAAE S8 Adute] grjedEd wE
ARl e oldq F5E FeElstar, 2019 oF 14504
AeEs gidem Hdu YAAE st glvh E=3,
2020 19 1QEE AFEE= MO 2020 A TFA e =S
< 98l 2017958 dA VIS Aste Asf F FRF
3 AF AAS Ads] e It B e dAae
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5 At HFA R P A (HY) dAE AA

utt. 71227 ASR FFAGTAANSE A AR
S o s g 353 9o % NOx, VOCs, ODS, ¥ 27}
o FIHAQ AW ARE Gl A Fute Ao 7]
A=d digh miE A 2 A 2XE FEs At

LAEHe] H3 AAIE Table

7]
130l Aejsto] veplich dute A o] HAe 7|2 How 9
e} =
T

4.3.1 SOx

ZEA R BE Mubol Anfrt A
S FEA 2 AR gd2 400 0]
=9 130KV ool Ayt Fd o=
WA HAA R HA RIRC S e
(IAPP, International Air Pollution Prevention Certificate X -fr =
FEAH), Autol] Aafst AR Fo 3 ol th 5&

o

 F
U

o> i oo -

RO

4~

71E T4 N5 Felsla, e I AlBE AF S
o] A3t}

w3k, SRS 7] 7} 2~ A 31 2] (Scrubber) S A X 3 A9
of = Aule] HAu|E HAASIAL, JEF AHA 2 HEs 3
At AB5F AAAL F%5 AFE ZASH dTh

Category Procedure
in;/pl:lclfai]on - Check the emission of pollutant
v - Ship’s certification
Document - Ship’s particulars
v - Bunker delivery note, fuel oil samples
- Fuel oil changeover procedure
Document - Ozone depleting substances records
(air) - Vapour emission control system records
- VOCs management plan
v - Incinerator operation guidelines
# Oil / garbage discharges record, ship’s log book
NO - Check document
X
- Check IAPP, EIAPP
v - Check for engine accessories
SO - Bunker delivery note, fuel oil samples
v - Sampling and chek sulfur content standard
VOC, : Che‘ck document .
- Designated port and cargo operation
v
- Check for ozone depletion material
oDS - Check repair records
- Check for Disposal of waste
v - Check incinerator operation
- Specify the incinerator user and test
Incineration - Test the incinerator
- Check the prohibited substances

4.3.2 NOx

FAEE 130kW o] W7 #ol
™, MPP(Marine Pollution Prevention Certificate) =+ IAPP 2]
W, AAF o 55 gelstar dvh AAARsHE A A 7 A
A9 Agols Adnle &8 9 AsAHE dAS 71
o] 7]l F-A33e 79, SCR(Selective Catalytic Reduction),
EGR(Exhaust gas Recirculation) 5 2] A A22Fa} &4 44271 %
zZtejo] qlojof gt AALEE WE F87]F FF o
HAARE MPP H+= IAPP 59 7] A HAFSA] 2 EIAPP
(Engine International Air Pollution Prevention Certificate) X.-f=

2ean A,

Rz Aol 4 g3}
o

4.3.3 VOCs

=
o =g Adtehe e A8 didew 1, 1571
FHAAGA 71E 715 AT oAFE st A
wjE Ao x| eke] AAE 917 Pipe’d 2 Al

75} , H f} \_E] S = 71:3]'—7’—
FAb QUA, BE-dxl, 24k, diitl, o, 3 5 AR
shtelEatAlEd Rt = FrSrlsEdAel g Ao As o
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4.3.4 ODS(Ozone Depleting Substances)
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