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Abstract : This study prioritizes Noxious Liquid Substances (NLS) transported by sea via a risk-based database containing 596 chemicals to prepare
against NLS incidents. There were 158 chemicals transported in Korean waters during 2014 and 2015, which were prioritized, and then chemicals were
grouped into four categories (with rankings of 0-3) based on measures for preparedness against incident. In order to establish an effective preparedness
system against NLS spill incidents on a national scale, a compiling process for NLS chemicals ranked 2~3 should be carried out and managed together
with an initiative for NLS chemicals ranked 0-1. Also, it is advisable to manage NLS chemicals ranked 0-1 after considering the characteristics of NLS
specifically transported through a given port since the types and characteristics of NLS chemicals relevant differ depending on the port. In addition,
three designated regions are suggested: 1) the southern sector of the East Sea (Ulsan and Busan); 2) the central sector of the South Sea (Gwangyang
and Yeosu); and 3) the northern sector of the West Sea (Pyeongtaek, Daesan and Incheon). These regions should be considered special management
sectors, with strengthened surveillance and the equipment, materials and chemicals used for pollution response management schemes prepared in advance
at NLS spill incident response facilities. In the near future, the risk database should be supplemented with specific information on chronic toxicity and
updated on a regular basis. Furthermore, scientific ecotoxicological data for marine organisms should be collated and expanded in a systematic way. A
system allowing for the identification Hazardous and Noxious Substances (HNS) should also be established, noting the relevant volumes transported in

Korean waters as soon as possible to allow for better management of HNS spill incidents at sea.
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Fig. 1. A Schematic diagram of the NLS ranking and scoring

system.
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Table 1 Numerical rating criteria for priority NLS

T8tk =4
W oadeEE Ane] 49, AA AF - fralEd SAAR
oA FaldANED ARG FF Feshed 285 E AIHY
SHAIR Q13 2 2014, 201543 AFET AR A EHAIY o2
FH At S350 =EA 5 52 Kim et al.(2015)9]
W FdetAl AR JEEia 5 9 g 7] S el A] 9
W7k7] 2 e EEHAR 0] A= US EPA EPI-Suite4.11%
o] g3t dSA 5 Agatolth 2w BEFANAAS HUE]

A=A 04, d=32] 14, 34 A= 24

=
o A5E BIHYn BATE PR 1F 246l 489

il

NLS DB A% A8 E 7|22 1
9 BAES FEAGUE AT BAT
4 Agetel 4] BAFoR PR
NLS ¥Heupere Al sk,

w

23 ¥ %

3.1 84 NLS ZHE] a9 HF

9814 Anol ¥ek DB TEAT 2AMI 5967) B4
Azt EASGAY wde] dZAg Agste] Areol
edd BAe A 470% WAL QA B EA
TEpEA, SAE s A
7} ol Apse] A 4H<Ql A2k D msko] B
). €164 DB A RS vlEow $a5e) AgA s
el AA $AENE AT F 2014~20159 F)E A
s a7t A9 158% st

A

of

K DR

= Qe Aol A%E AaE A AoRA HPuE
& FAsE 42 43 % 1050 AIHE FA%
o)

Exposure Human (Crew and response personnel) Toxicity Aquatic Ecological Toxicity
Rating Pg(})l?;lsegg Persistence accu]r?iil(l)l-ation Acute Chronic Carcinogenic Other Toxicity Acute Chronic
ton'  Halflife (d) BCF LD50° LCs500 NOAEL' IARC RIS’ AcciH M R’ D' N' 17 pmecso”  Noec™
5 >10° >100 >4000 <5 <0.5 <1 1 A Al <0.1 <10-3
4 SIO5 <100 <4000 <50 <5 <10 2A B A2 e <1 <10
(B1,B2)
3 <10’ <50 <500 <300 <10 <100 2B C A3 Or oroorooroor g <10"
2 <10’ <20 <100 <2000 <20 <1000 3 D Ad 00 0 0 0 <100 <1
1 <102 <4 <10 >2000 >20 >1000 4 E >100 >1

"Tonnage shipped for two_consccutive years (2014-2015), *Oral LDS50 (mg/kg rab), *Inhalation LC50 (mg/L, 4hrrat), ‘Inhalation NOAEL (mgrke), *IARC (Intemnational Agency
for Research on Cancer, IRIS (Intergrated Risk Irzlformation System), ACGIH (American Conference of Governmental Industrial Hygienists), Mutagenicity or genotoxicity,

Reproductive, Developmental, Neurobehavioral, “Immunotoxicity,

B mg/L : Test species are fish, algae, invertebrates and others.
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o Ve A er FEEL =HEARE & dHAX & =9 9] 309U 99 778 22 -2(Coal tar, Perchloroethylene,
2 B2 4T 2= 201420150 792,693 £©] &% L 1 Nonane(all isomers), Diphenylmethane diisocyanate, Nitrobenzene,
of o] =4 g flai R F B Selo] BT A S-Ethyl dipropylthiocarbamate, Dichloromethane) 4] 7] 2] & 2 o]
o= e EFE A @ TH(Table 2). 7 FEAAE A 68F &
Kim et al2015)9] HNS $-H 782 391 20834 vl 2 Fo] 490 E3HA LA 14T 7HeH 6T
o = J A=) . .
S o, 2 Al 2014 R 2015 =F o] WYl ((C8-C10) Iso Aleohols, Decant oil, Methyl Chloroform, Butadiene,
o = A=} . . =
met gt mE M mdAN S FAETE W Ethylene, Propylene) GESAMP composite list(2016) ol A <1
2 grob S AEglolA ANHAD A FHFaF, §7] @ 4 Q= BASEH oS gjat AEsh ) A9 7
S, R 2 Ve FAAAEA 10F0] 49 20999 A ol & Aoz gl X 859 A9 2007
AR T 20079 AFREF ARt HIH 9 ga) fERQOY A2 237 FEAA] flo} 9w
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Table 2. Risk information on top 20 substances in priority list of NLS
Exposure Human Toxicity Aquatic Toxicity
; Persistence T . . . .. . .
Rank Chemical Name iﬁ%@ (Hal-ife) BCF Sﬂ::egg Acute  Chronic Carcinogenicity Other Toxicity Acute Chronic Uﬂgzl‘;raémy ggo'*zr‘l
(i.?aiir) (ind";‘,dym) BCF 10’ ton LDSO LCS0 NOAEL IARC IRISACGH M R G N I mgL Remak mgL Remark
1 Coal tar X 87 375 148 114 1700 1 1 1 0049 1C50 19 LOEL 4 70
2 Phenol Y 04 150 390 1158 317 0316 3 A1 0002 1C50 0.6 NOEC 4 69
3 Ammonia aqueous (8% or less) Y 41667 150 32 1120 350 2000 64 0068 EC50°  0.55NOEC 6 67
4 Chloroform Y 1038 375 104 43 36 477 2B A1 0185 1C50  18NOEC 4 67
5 Aniline Y 01 150 100 54 440 1 3 A1 0044 LC50  0.04 NOEC 4 66
6 Styrene monomer Y 01 150 135 5619 2650 117 2B A1 1 072 EC50 0063 NOEC 4 66
7 Perchloroethylene Y 638 600 813 115 3600 278 2A A3 1 13 LCS0° 037 NOEC 4 62
8 Acrylonitrile Y 26 150 480 2681 T2 047 2A A1 49 LCS0  05NOEC 4 62
9 Benzene' Y 87 375 200 6669 810 44 1 111 53 LC50 98 NOEC 4 60
10 Sulfur (molten) Z 41667 150 32 2339 5000 0067 016 LC50 154 LC50 8 56
11 Hexane (all isomers) Y 19 87 1739 56 25 48000 11 1 03 EC50' 8 54
12 Naphthalene (molten) X 05 375 699 6 1800 034 B A4 0213 LC50  05NOECT 6 54
13 ACETONE z 488 150 32 1037 5280 32000 11 10 IC50 00011 NOEC 6 52
14 Toluene Y 18 150 900 3721 2600 125 3 A1 1 538 LCS0" INOEC 4 51
15 Nonane (all isomers) X 11 87120000 119 17 32 LC50 10 50
16 Diphenylmethane diisocyanate Y 09 37512830 115 31600 0369 3 1 1 1000 NOEC I0NOEC 4 49
17 Sulphuric acid Y 150 32 5911 2140 0094 1 A2 17 1LC50  0.I3NOEC 6 49
18 Creosote (coal tar) X 100 2524 2A 11 0018 EC50° 0.0446 EC50 6 4
19 Nitroberzene Y 763 150 283 66 349 292 2B A3 1 18 LC50 26 NOEC 4 4
20 S-Ethyl dipropylthiocarbamate Y 03 375 1100 5 916 1 063 LCS0"  0.81 NOEC 6 48
" Benzene and mixtures having 10% benzene or more, "Seawater species
Table 3. Screening criteria on priority list of NLS for classification of incident preparedness group
NLS priority groups for incident preparedness
Screening Criterion
Tier 0 Tier 1 Tier 2 Tier 3
1. Traffic volume (ton) > 10° <10’ ~ <10° <10’ ~ <10’ < 10°
2. MARPOL Pollution Category (X, Y, Z, OS) X Y, Z, OS Y, Z, OS Y, Z, OS
3. Incident History (event, ea) > 2 <2 - -
4. NLSs in National Contingency Plan Include Include - -
5. IMO HNS priority list Include - - -
6. Uncertainty score - - - >12
7. CAS registration number - - - Absence
Total number of NLS 34 44 39 41
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Table 4. Group of Priority list on NLS being transported in Korean waters

AedeEd 1585

A% BALE TR 9
[e]

2(1995~2015), =7}
59 E44

No Tier 0 Tier 1 Tier 2 Tier 3

1 Coal tar Chloroform Nitrobenzene Ethylcyclohexane

2 Phenol Aniline S-Ethyl dipropylthiocarbamate Nonene (all isomers)

3 é‘;or/?og;al ;(ll)leous Perchloroethylene Nonyl alcohol Toluenediamine

4 Styrene monomer Hexane (all isomers) Diisobutylene Ethyl toluene

5 Acrylonitrile Diphenylmethane diisocyanate Dichloromethane Paraffin wax

6 g]ear\l/ziﬁr; 1?‘)[;2 g:;( ;léflees or more) Epichlorohydrin Magnesium chloride solution Ethylene glycol monoalkyl ethers
7 Sulfur (molten) Propylene oxide Ethyl acrylate Paraldehyde

8 Naphthalene (molten) Cyclohexane Dimethylpolysiloxane Palm fatty acid distillate

9  Acetone Trichloroethylene Allyl alcohol Vegetable acid oil

10 Toluene Butyl acrylate (all isomers) Toluene diisocyantate White spirit, low (15-20%) aromatic
11 Nonane (all isomers) Octene (all isomers) Isoprene Alkyl benzene distillation bottoms
12 Sulphuric acid Ethylbenzene o-toluidine Polybutene

13 Creosote (coal tar) Dimethylformamide NEODOL Alcohols (C13+)

14 Octane (all isomers) Ethanolamine Phthalic anhydride (molten) n-Alkanes (C10+)

15 Dioctyl phthalate Cyclohexanone 1,3-Cyclopentadiene dimer (molten) Alkyl (C9+) benzenes

16 Methyl alcohol Diethanolamine Ethylenediamine Alkyl (C9-C15) phenyl propoxylate
17  Ethyl alcohol Isopropyl alcohol N-Methyl-2-pyrrolidone gil?;ﬁzricszlctidof long chain (C17+)
18  Ethylene dichloride Acetic anhydride Acrylic acid Olefins mixtures (C5-C7)

19 Octanol (all isomers) Butylene glycol Octyl aldehyde Olefins (C13+, all isomers)

20  Propylbenzene (all isomers) Methyl isobutyl ketone Propionic acid Palm acid oil

21 Acetic acid NEODENE n-propyl alcohol Palm stearin

22 Xylens Methyl tert-butyl ether Nonanoic acid (all isomers) f((j)ll}-lc(éz)_ ngael i(ylene glycol monoalkyl
23 Phosphoric acid Tetrahydrofuran Hexanol F((;)ll}_lc(éz)- Se)ﬂiiel l(}gs:;tglyCOI monoalkyl
24 Heptane (all isomers) Potassium hydroxide solution Neodecanoic acid Trimethylacetic acid

25 Nitric acid (less than 70%) Pentane (all isomers) 2&&2“;? lggsgifos"lphide solution OLOA 8888

26  Sodium hydroxide solution tert-Butyl alcohol Methyl butyl ketone DER

27  Propylene tetramer Propylene glycol NEODENE 6 RUBBER PROCESS OIL

28  Vinyl acetate Butyl acetate (all isomers) Furfuryl alcohol SHELL FLAVEX OIL 595B

29  Ethylene glycol Ethyl acetate Hexanoic acid Poly(5+)propylene

30  Methyl methacrylate Methyl ethyl ketone Methacrylic acid Biodiesel

31  Dodecene all isomers 2-Ethylhexanoic acid Polypropylene glycol Alkylated (C4-C9) hindered phenols
32 Pantene (all isomers) ((c:c?]:gir?iir}g less than 10% free fatty acids) DESMODUR Potassium chloride solution

33 Butene oligomer Isobutyl alcohol Cyclohexanol Diethylene glycol dibutyl ether

34  Hydrochloric acid Fatty acids (C16+) Propylene glycol methyl ether acetate =~ ANYSOLE

35 Palm oil Glycerine Molasses

36 Soyabean oil Dinonyl phthalate Carboxymethyl starch

37 Propylene glycol monoalkyl ether Ethyl methacrylate RAFFINATE

38 Hexene (all isomers) Butyl alcohol OLOA

39 fc i&n;irg:}g Jess than 5% free fatty acids) Dipropylene glycol Octanoic acid (all isomers)

40 Tallow Poly(4+) isobutylene

41 Neopentyl glycol Aromatic oil

0 2,2—Dimethylpropane—1,3—di01

(molten or solution)
43 Triethanolamine
44 DOWANOL PMA
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