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Abstract — National oil spill response system in Korea has been continuously developed since large-scale oil pol-
lution accidents occurred such as M/T Sea Prince and M/T Hebei Spirit. Through this, the oil pollution accidents
have been maintained at annual average of 271 in the past 10 years and the amount of spilled oil has been gradu-
ally declining every year, except in 2014, when M/T Wuyisan accident occurred. On the other hand, the Hazard-
ous and Noxious Substances accidents such as the collision and fire accidents of the M/T Maritime Maisie in
Busan in 2013 and M/T Stolt Groenland explosion accidents in Ulsan in 2019 have been continuously occurred. As
HNS accidents might be caused a catastrophe, so the government should be strengthened preparedness for HNS
accident and vessel and facilities by HNS should be thoroughly prepared and responded to the accident. This study
compared the preparedness and response system for HNS of the U.S. and Japan, suggested ways to improve cur-
rent response system in Korea. The U.S. mandates that all ships entering their waters contracts with private
response organizations capable of responding to maritime accidents in advance, such as rescue and fire response,
and compile a Vessel Response Plan(VRP) to be approved by U.S. Coast Guard. The Japan also mandates to con-
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tract with fire-fighting vessel and private response organizations in advance when transporting light oils and HNS
with a high risk of fire explosions by vessel within a specific area in the country. As a result, Korea should adds
substances such as LNG and LPG, which have high risk of fire and explosion, among chemical substances trans-
ported by sea as substances to be managed, in addition the ships and facilities dealing with HNS should be deploy
mandatory the OSRV including fire-fighting function and should be prepare the responding equipment and materi-
als for chemical accidents. In addition, in order to strengthen measures to prevent large-scale disasters due to the
accident of explosion or fire, HNS vessel and facilities with high risk of fires, the Korea government should be
strengthen institutional regulations, such as establishing laws on the response to HNS accidents.
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Table 1. Materials regulated by international conventions
Conventions Materials Provisions
- (Part A) Packaged form
- (Part A-1) Solid form in bulk
SOLAS - (Part B) Dangerous liquid chemicals in bulk Chapter VII
- (Part C) Liquefied gases in bulk
- (Part D) Packaged irradiated nuclear fuel, plutonium and high-level radioactive wastes
- (ANNEXI) Oil * crude oil, fuel oil, sludge, oil refuse and refined products.
- (ANNEX II) Noxious liquid substances in bulk * IBC Code 17,18, Noxious liquid substances (X,Y,Z)
- (ANNEX I1II) Packaged form * IMDG Code ~
MARPOL - (ANNEX IV) Sewage Annex [~VI
- (ANNEX V) Garbage
- (ANNEX VI) Air pollution
OPRC - Oil * crude oil, fuel oil, sludge, oil refuse and refined products Article 2(1)
OPRC-HNS . * . .
Protocol 2000 " Hazardous and noxious substances * any substance other than oil Article 2(2)
- Oils in bulk (MARPOL Annex I)
- Noxious liquid substances in bulk (MARPOL Annex II)
- Dangerous liquid substances in bulk (IBC Code) Article 1
. - Dangerous, hazardous and harmful substances, materials and articles in packaged form (IMDG Code) ’
HNS Convention . 5(a)(b)
- Liquefied gases (IGC Code) Article 5

- Liquid substances carried in bulk with a flash-point not exceeding 60 °C

- Solid bulk materials (IMSBC Code)
- Residues (IMDG, IMSBC Code)

N2 of Aol ot ‘Iii. Sk(International Convention for the Safety of Life at Sea, 1974
2|8t 2x|gfekof kst 2|&HAM(73/78) (Protocol of 1978 Relating to the International Convention for the Prevention of Polution from Ships,
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olnt HHAOf 2+eh 2X|Eeke| 2010 JHA2IZA (2010 HNSE{2) International Convention On Liabiity and

Compensation For Damage in Connectlon with the Carriage of Hazardous and Noxious Substances By Sea, 2010 (2010 HNS Convention)
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Table 2. Materials regulated by International Conventions

Law Materials Provisions
Marine Environment - Oil * crude oil, petroleum products (other than petroleum gas), oil mixture and refused Article 2.
Management Act - 68 materials notified among Hazardous and Noxious Substances in Korea Act 5

- Dangerous Goods

* explosives, high-pressure gas, flammable liquid, combustible materials, oxidative material,
poison, Irradiated materials, corrosive substances, dangerous substances

Ship Safety
Act - Liquid dangerous goods in bulk

* liquid gas substances, liquid chemical, flammable substances, noxious liquid substances

- Irradiated materials
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vessel transfer and
storage provision 2
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Table 3. Preparedness and response on oil and HNS between government and ship/facility

Contents

Preparedness and response on oil and HNS

National and regional contingency plan

Government

Countermeasure head quarter emergency response

Equipment for emergency response

SOPEP, Preparedness equipment, Marine pollution record book
Oil pollution prevention manager, Report on discharge

Ship/Facility

Response marine pollution, Compensation

Marine pollution response materials (except HNS materials)
Deployment response ship (except HNS materials)
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Table 4. Equipment in ship when navigate at specific area in Japan (WLIC[2019])
Contents Equipment and Response materials
i
Specific gravity Vapor pressure (20°C, kPa) Solubility (z/100g) qutp P
2.671 - Tester, Fire-fighter(1 m*/min)
1.0} 2.67) 1 under Tester, Fire-fighter, Oil fence-A, Skimmer
' 1 over Tester, Fire-fighter
1.0~1.027 - - Tester, Fire-fighter, Oil fence-A, Skimmer
1027 1 under Tester, Fire-fighter, Oil fence-A, Skimmer
021 i 1 over Tester, Fire-fighter
oAl Zo] - e, T W &EH S A HIAEY 7] o A A=A (Vessel Response Plan, VRP)E T 3HE % 3}
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S Fall Al FET 15001 @R 271 300m’ ey 0] Zhed Aduks AAES sk olal 2443 Ao
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16?0% A=A E 918 AL
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Tt 08} I CHKCG[2006]).
715 9 A8 feEL
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ol A== shA] g Al i?i%ﬂx}
FAZE O o QTS AR Aok A
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4} 2|l A Asban] 2 SAE 29
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Table 5. Compare with national preparedness system among U.S. Japan and Korea

Content - Korea Japan (HNS) U.S (HNS)
Oil HNS
Acts (Regulation) o o o o
Response Equipment o o o o
Marine pollution record book (ship) o o o o
SOPEP o o o o
Marine pollution prevention manager o o o o
Marine pollution record book (facility) o o o o
Facility Emergency Response Plan o o o
Table 6. Compare with national pollution response among U.S. Japan and Korea
Content - Korea Japan (HNS) U.S (HNS)
Oil HNS
National Contingency Plan o o (68 substances) o o
Countermeasure HQ o (Persistent over 10kl) o (over 100 kl) o o
Reporting discharge o o o o
Pollution response o o o o
Pollution risk response o o o o
Compensation o (CLC, FC) o (LLMC) o o
Obligation to keep response material o x o o
Object o x o o

Deploy response vessel Aria o y o o
Response from coast organization o x - o
Contribution o x - -

4.2 AL CHEMIA| H|x = *d‘i}ofﬂ‘%’jﬂl*i TgEkaL Lot sjkeE v 219 el

St B Al Abtlg-5 915k AlZl= Table 69 2ot dlHEA & }4+§‘r0}71 S1gE gl JEskar et 9
Feus S7RIEAR) 7159 919 ~+’r6H‘j” AL U 9 v"’r%H%é‘ﬂ S48 shrle] vta s 9ol w2 =4
Astar o aleke kel AAHS the-S slste] WA oy FE ﬁ%omw RIS AL R R !
Wb sk UTAEA ik 71 GRS € o 1 S chselels) el Erbsap sl
ot Auke AAkGEA] Ao Tol MAEA oF T3 sl % 8 falEdo] FEl 50w sk A9 F tfs] o)
27 Fafell thet BAFSF-E Folatal itk 7155 Feke A4 Q3 Alddolnh tiat i A IS E Hastelr] 28l sHAE A
A AEE HEO AL A QAN A whe A Aol thelhS AL o AR vl W 99 -fAE 85 A
A PAZAE olAsP) 913 10020199 fais kgl el tia vhe gl A mA B T stk thgol
AN, 300 ki oo AgAld B 100Ee e FAAIFAE Bt WEe] desht Ao A9 e 5 el dAatel vt
o thstel Mok WA @ kA /S whIstel ) MBI Slekemnr ohe} Spdel WA Aldel Bt AL
E 51 JTHNLIC[2020b]). LT olel vl e @Hg @ 9l shalol thSa) Sla) fajel AR AL ke
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Table 7. Materials regulated in international convention

Materials oil Solid Noxious Noxious Liquid Packaged Liquid eas Irradiated
Convention Substances in bulk  Substances in bulk ~ Noxious Substances qude Substances
o o) o) o) o]
SOLAS x (Part A-1) (Part B) (Part A) (Part C) (Part D)
o o) o)
MARPOL (Annex I) * (Annex II) (Annex I1I) . .
o
OPRC Article 2(1) x x x x x
X o) o) o) o)
OPRC-HNS Article 2.2. Article 2.2. Article 2.2. Atticle 2.2. Atticle 2.2. x
HNS o o o) o o X

Convention Article 1. 5(a)(i) Article 1. 5(a)(vii) Article 1. 5(a)(ii)(iii) ~ Article 1. 5(a)(iv)  Article 1. 5(a)(v) Article 4. 3(b)

e b olek. e el o] leke ] Tl PR & R 5 b B4 13F Agstedont sl ey
MARPOLEISE: /1531 frofelaliia) 1ol 0% o et ) AL Aol ARafivh Ao 2ghalo] 94 @ ol
23 95 71 9] 94, Y1 iyl oel Bale] AR k. BEYo] B ARG T S0 pREs BAe TN
OPRCSICHE 71540 clstel 7k M SAAS) 0 ok o) AR AAeIsie SO Y RS 5 he
Z1Folo} 3 O|PARES P45HL QI3 OPRC-HNSHORS 7188 = 350 ofdals) Zesgals) Feilolow ofdae 37l
A A FrhEa) opulckgel Bale] BEa ek, 1P F 7PHL B F R skaE F6eh A ROl 918-%
) RET A% TIHE R IR HNSHORS W SR v b Bl it 5% vl o 3 H
AFsle] B Qe Q1H, BH 848 £E wAS] A% E A1) 1940l B BAS 325024 oF sovell Agshe

°fo % ofz g kAo 1U‘r. o] spAfjef FHkell FHopgt Zdoletal & 4= Qlrk. H=E 68FC]
ol HAIF O = v L gl A e el tell =il 2 T el el s = T 7RAR QIg sk FE 919
2 skt ek ol F8etar vk s Fed Aol spobdell wet kA 2] F7E Hasit). it kA Bl
T&?A‘ﬁ% 71E } S -fFelEde ol At sk el thrlst  FARALE distR a7 pelE A1 felEE o) ARl tie-E
91l slY L2 50052 SEPIAIG 228 Ak} of el uf
= Asglon of 71 el shetatbare] tie-d ¢ = 1,500
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