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Abstract

As the announcement of International Maritime Organization that about
50 percent of the cargos transported on the sea are either dangerous or
potentially environmentally harmful, there 1s an increasing interest 1n
hazardous and noxious substances (HNS) of over 6,000 kinds such as oil,
harmful liquid substance, harmful packaging substance, dangerous
packaging substance, liquid chemical bulk, liquefied gas bulk, and

dangerous solid bulk.

HNS spill may result in catastrophe, since one or more accident of
explosion, fire, leakage, and toxic gas could simultaneously take place
during spill 1incident, in addition, HNS spill response options are
considerably complex with different methods according to each substance.
Therefore, this study examined South Korea’ s HNS spill response system

and compared it with that of the US and Japan, in order to seek



improvements required for establishing appropriate maritime HNS spill

response system for Korea.

The study 1s composed of total five chapters and the first, the
introduction, is about the background, purpose, and main content of the
research. The second chapter looks into international agreements
relating to HNS and national HNS contingency plan suggested by IMO, and,
in chapter 3, the definition of HNS and main control substances of Korea
are studied, as well as analyzing the transported quantity of HNS in
Korea based on the cargo types and ports, to find out about HNS
accidents, also the study included HNS spill response system of Korea,
Japan, and the US. In chapter 4, the main part of this study, the current
status and improvements of Korea’ s response were examined to look for
improvements of HNS response system, finally, in chapter 5, summary and
concluding remarks are given with some suggestions to improve HNS spill

response system.

As a result of the study, suggestions to improve Korea’ s HNS spill

response system are as follows.

First, it should be legally mandatory for HNS carriers and storage
facilities that transport or store a certain amount of HNS to be able to
mobilize HNS response equipments within a limited time in the designated

area to prepare for the accident.

Second, the training courses for HNS accident responder in Korea must be
divided into at least two levels - director and field response course -

according to IMO training module standards.

Third, as for the human resources, six fire-fighting specialists and
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HNS specialists should be assigned to each region of Ulsan, Yeosu, and

Daesan as the highest risk area.

Fourth, as for the material resources, basic HNS spill response

equipment must be prepared based on the human resources assignment plan.

Fifth, by integrating maritime HNS spill response system,
causes—analysis and selection of response methods for spill
countermeasures could be conducted more quickly and easily. Also, a
network relating to this integrated system must be prepared to use for
field control and prevention strategies and cooperation between

different organizations.

Sixth, the cargo classification of Shipping and Port-Internet Data
Center relating—crude oil (petroleum), refined petroleum product,
petroleum gas, and other gas and chemical products should be classified

based on behavior or properties categories to facilitate spill response.

Korea’ s maritime HNS spill response system has not been verified
because there has been no remarkable HNS maritime accident yet, and,
therefore, further studies are needed so that the system continues to

improve based on scientific and logical standards.
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3.2.1 INS &%

1) S INS E5%F

=7

A A EFES 2001 128WRt=Eo A 2010 135wt Eo 2 A-F-AA
E2 200149 136WIUFEN A 2010 149¥WIWE A 874~ FE= 20013 439wt
EoA 2010d 61WMEE AuAL 20014 27WHEA 2010 549 REE O

2 ASHoR BEYe] et AL B+ A< 3-2).
160
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TARENME
80 MEIAR
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olE F ANESTFE U = HES dolHd, diE 2001 14.5%°114
20109 11.2%, M+4A%2 2001 15.4%0H 12.4%, M7k 200149
4.9%94 20109 5.1%, AvALE 20019 3.1%°014 2010 4.5%= =T}
(<1% 3-3>).

A7k~ 7 (LPG, LNG) 9 AvAe] 49 At Az vsiA 5%
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9,000 8,684 (40%)

8,000

7,000

6,000

5,000

3,625(17%) 3,834(18%)
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3,000
2,045(10%)
2,000 1,866(9%)
1, 229(6%)
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<% 3-4 > INS &9HdE s 5 (20094)

EdY EF5ES Anuy dAle] 2244H =R JM ko™, STYRENE
1,8443 %, METHYL ALCOHOL 1,662%,
P-XYLENE 1,314%%, POTASSIUM HYDROXIDE 13103 %, m-XYLENE
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(ol =)

2,500

2,000

2,189

1662

1,500
1314

1310

1233
1,000

2244
0 I I . I |

|

500
m-XYLENE p-XYLENE METHYL

ALCOHOL

BENZENE

A2 :PORT-MIS 913 E&E SAA=
<1¥ 3-5 > HNS E49 A

POTASSIUM
HYDROXIDE

STYRENE TOLUENE

<E3-1>2 3 YU 68F B2 gvbhiHE el Aot}
<E 3-1> NS SHTE N =2(2009)
(H9]: 1 =)
R
NO. =3 B | oA B0t oA | FY | 4 Al
1 1-OCTENE - - 11 2 - 27 40
2 1-HEXENE 2 - 2 17 - 13 34
3 2-ETHYLHEXYL ~ ~ ~ ~ ~ ~ ~
ACRYLATE
4 (C8-10)ISO ALCOHOLS 101 - - - - 20 121
5 m-XYLENE 8 406 88 - 1 730 | 1,233




}1\_}__
NO. =4 A | A9A q] oA | FF | = | A
21s
6 N,N—DIMETH;LFORMAMID ) ) B ] ] 5 18
7 | n-BUTYL ACETATE 7 - - - - 24 | 31
8 | n-BUTYL ACRYLATE | 21 - - 77 | 77 | 21 | 196
n-OCTYL
Y| ALCOHOL(OCTANOL) 197 i
10 0-XYLENE - - - 54 - | 118 | 172
11 p-XYLENE - - | 561 | 374 | - | 379 | 1,314
12 CAUSTIC SODA - - - - - - -
13| HYDROGEN PEROXIDE | 64 3 | 134 | - 98 | 54 | 353
14 NAPHTHALENE 13 9 - - - - 22
15 n-HEXANE - - - - - 1 1
16 SOYBEAN OIL - - - - - - -
17| CATALYTIC CRACKED ) - B ) ) B B
CLARIFIED OIL
18 | DISOBUTYL KETONE 2 = - - - 28 | 30
19|  DIETHANOLAMINE - - - - - 7 7
20 | DIOCTYL PHTHALATE | - - - - - 4 4
21 | DIISODECYL PHTHALATE| - - - - - - -
METHYL
22 METHACRYLATE 83 1 ! 18 ] 113
53| METHYL tert-BUTYL _ } } } _ } }
ETHER
24| METHYL ACRYLATE 17 - - - 33 - 50
25 METHYL ALCOHOL - - 94 | 749 | - | 819 | 1,662
26 |METHYL ETHYL KETONE| 17 9 - - 1 49 | 76
27 | METHYL CHLOROFORM | - - - - - - -
28 |  ACETIC ANHYDRIDE 1 - - - - 24 | 25
29 BENZENE 3 | 233 | 322 | 418 | 210 [ 1,058 2,244




NO. =4 A | A9A ;Ki o | ¥ | &t A
30 BUTADIENE - - | 146 | 141 | - | 189 | 476
a1 BUTYL BENZYL ) B B ) ) B B
PHTHALATE
32 CYCLOHEXANONE 10 - - - - 16 | 26
33 CYCLOHEXANE 187 | - - - 6 14 | 207
34|  PROPYLENE OXIDE 38 - - - - | 145 | 183
35 | POTASSIUM HYDROXIDE | 371 | 901 | - - 36 2 11,310
36 TALLOW 1 - - - - 1 2
37 STYRENE 39 1 1,346 | 130 | 310 | 363 | 2,189
38 ANILINE 5 - - 16 - - 21
39 ACETONE 44 - - 40 | 24 | 13 | 121
40 VINYL ACETATE 4 7 - - - 26 | 37
41 ETHYL ACETATE 34 | 36 - 6 - 12 | 88
42 ACETIC ACID 49 2 - 57 | 10 | 231 | 349
43| ISOBUTYL ALCOHOL = - - - - - -
44 ACRYLONITRILE 1 - - 7 - | 442 | 450
45| AMMONIA,ANHYDROUS | - - - - - - -
46 ETHANOLAMINE 13 - - - - - 13
47 ETHYL BENZENE - - - - - - -
48 ETHYL ALCOHOL 82 | 11 - 7 - | 849 | 949
49| ETHYLENE GLYCOL 4 - | 185 | - - 89 | 278
50 ETHYLENE 2 1 | 338 | 108 | - | 216 | 665
51|  EPICHLOROHYDRIN 78 1 - - 18 | 89 | 186
52 CORN OIL 1 - - - - - 1
53| ETHYLENE DICHLORIDE | - - | 143 | 206 | - 8 | 357
54 PHOSPHORIC 144 | 5 - - 29 | 11 | 189
55 XYLENE 5 94 - 96 - 16 | 211




NO. =4 4| 9 ;Ki oA | FYF | &4 Al
56 NITRIC ACID 179 9 - 38 59 73 358
57 CRESOL 8 - - 2 1 - 11
58 CHLOROFORM 2 - - - - 27 29
59 TETRAHYDROFURAN - - - - - - -
60 TOLUENE 209 82 36 390 249 878 | 1,844
61| TRICHLOROETHYLENE 26 - - - - 1 27
62 TRIETHANOLAMINE - - - - - - -
e I I I I
64 PHENOL 55 - - 61 19 55 190
PROPYLENE GLYCOL
65| MONOMETHYL ETHER 4 - v - - 17 21
ACETATE
66 PROPYLENE 2 = 214 223 - 380 819
67 SULFUR 2 = 5 95 14 51 167
68 SULFURIC ACID 4 = = - - 518 522

2) INS AFAE 4%

FRHE HNS FH5AA, dAe AAIAEL <3 3-2>3 o] &ako] A

\)

}1\_]:

23 o Jb @i, o1 thgol o4 183, g 123t e
67570, ESE 3647K, o4 2987 o= UERsith

vl
N

th gaE= &




<¥ 3-2> INS HFAA, |42 ALY A3t

T A Al (ea) H| & ¥ (ea) H]&(%)
HAF 3 4% 36 2.4%
29 4 6% 18 1.2%
of 18 26% 298 20.1%
A 7 10% 68 4.5%
Efj <t 12 17% 364 24.6%
Ak 1 2% 13 0.8%
£ 1 2% 3 0.2%
4t 22 32% 675 45.6%
x3t 1 1% 4 0.2%
7 69 100% 1,479 100%

abg: 20079 %A 2

3.2.2 INS Atz ZAF 2 £4

1) AA NS Atz ZAF 2 E4

EMSA(European Maritime Safety Agency) 19878 20063 7FA] =AY
3hE 1009974 2] HNS Atars #2413 Hai ol (EMSA Action Plan, 2007) w
2 HNSO Apar 912 Mute] HE3 714 otshrt 22%E AAgoH, &
stAjet Zko] 20%, FE 16%, FH% 15%, % Yebgth(K2E 3-6>). AbaLzt
WAE HNSS 3= 8 el= BULKZF 63%% 7F =9k ¥43ES 2805 W
REHLLH3-T>).
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4%

St/ (EHE)
20%
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16%

<71 3-6 > HNS] A} <1 (EMSA)
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63%

<19 3-7> NS 3h= & e (EMSA)
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<3 3-3> AlAY HNS F8A A

X AAE | AP
A ahg AbaL 7 =4 PN 5
1R~ ° Pt 7k NS (ton) S H|
1947 | Grandcamp USA ammonium nitrate Ealy
1947 | Ocean Liberty Fance ammonium nitrate 3,158 | =+
1970 | Erkowit Galicia | &34 =
sodium chlorate, rape =
1971 | Poona Sweden ] Ealy
seed oil
Viggo chromium trioxide, sodium _
1973 | 188 Sweden O Lo lu 44| A=
Hinrichsen dishromate
Amalie o =
1973 Sweden phenol 400 T=
Essberger
tetramethyl lead, tetra _
1974 | Cavtat Italy 270 | A=
ethyl lead
1976 | Barge AC38 USA oleum 200 | =
1977 | Burgenstein Germany sodium peroxide Zuk
1979 | Sinbad Netherland | chlorine 51| 4
1979 | Maria Costa Portugal | A=A =
1980 | Finneagle UK Trimethyl phosphite Zuk
entachlorophenol, }
1980 | Testbank USA ] > 6| ==
hydrogen bromide
1981 | Iran Shaheed India ferric chloride 2
Stanislaw : 5 }
1981 . Denmark calcium carbide 87| =
Dubois
1984 | Dana Optima Denmark | 2FZA) 16| 2
1984 | Rio Neuquen USA aluminum phosphite a1y
1984 | Mont Louis Belgium A7 450 | =&
Brigitta . . . 5
1984 ) Yugoslovia | vinyl chloride 1,300 e
Mont anar 1
1987 | Canon Spain diphenyl methane & Fx
Herald of Free ) -
1987 ) Belgium toluene % e
Enterprise
1988 | Ocean Spirit Malta 2,850 | &
acrylonitrile, dodecyl _
1988 | Anna Broere Nether land 1,047 | =&
bezene
1989 | Perintis France AEA| 71 HE




1989 | Oostzee Germany epichlorohydrin 975 T
1989 | Julie A Denmark Ak 300 | F=
1991 Continental e 51.600 | =
Lotus
1991 | Erato Italy 25,894 &
1991 | Scaieni [taly 3,067 | A&
Stora Korsnas . -
1991 | UK sodium chlorate 40 | H=
Link
1991 Aléssandro ltaly a?rylon1tr1le, 3.013| BE
Primo dichloroethane
1992 | Santa Clara USA Arsenic trioxide 60 | A
1992 | Nordfrakt Germany lead sulfur 1,600 2=
1993 | Sherbro France A 7
1993 | Frank Michael | Sweden H g 1,100 | Hx
1993 | Grape One UK xylene 3,041 HE
1995 | Chung Mu China styrene 230 | =&
1996 | Kira Greece 7,600 | H=
1996 | Kaptan Manolis | Tunisia 5,000 | #HE&
1996 | Anis Rose Italy 2,703 | H=
1996 | Fenes France 2,500 | FHx
1996 | Formosa Eight | Japan acrylonitrile 32,000 | #H=x=
1997 | Abdul Rahman Lybia 2,250 | Hx
Zinc and lead ,
1997 | Onur K [taly 1,500 HE
concentrates
1997 | Bow Panther Japan xylene &
1998 | Dogruyollar IV | Italy 2,020 25
1998 | Bahama Brazil sulfuric acid 12,000 | =
1999 | Rofayda Cyprus 3,000 | #H&E
Multitank ) .
1999 ) UK vinyl acetate 1,750 | 3}AY
Ascania
1999 | Askania UK vinyl acetate 1,800 | 3}A)
1999 | CMA Djakarta ] =3l calcium hypochlorite A
2000 | Mattheos Greece 2,500 | H=
2000 | Castor Morocco 29,500 | FH=x
2000 | Martina Sweden At 600 | H=
2000 | Ievoli Sun France styrene & 4,000 | H=




2000 | Hikari II Singapore | phenol 500 | ==&
2001 | Ballu France sulfuric acid 8,000 | &
2001 | Levoli Sun France styrene 3,998 | H=E
2001 | Agamemnon Thailand | ammonium nitrate 2,000 A&
2001 | Endah Lestari Singapore | phenol 630
2001 | Vasiliki Greece benzene Hx
Panama . _
2001 ) . Taiwan p—xylene 3,000 | ==
chemical ship
2001 | AB Bilbao UK ferrosilicone 3,300 | =+
2001 | Dutch Chemship | UK acetic acid 4,400 | =&
2002 | Camadan Malta 2,900 | H=
2002 | Bow Eagle France MEK = 1,050 | =&
Lykes
2002 | France toluene
Liberator
. South -
2002 | Jolly Rubino ) phenol & 317y
Africa
2002 | seven Ocean -3 Urea, Ammonium sulfate 11,000 | =
2003 | Jambo UK zinc sulfide 3,300 | H=
2003 | Fu Shan Hai Sweden potasium carbonate 66,000 2=
2004 | Bow Mariner USA ethanol 11,000 | =
2005 | Samho Brother | China benzene 3,100 | H=
2006 | Ece UK phosphoric acid 10,000 | &=
2007 | Omer N Balticsll | ammonium nitrate 1,980 | #H=
2007 | Ostedjik Spain ammonium nitrate 6,012 | A
2007 | Golden Sky Latvia potassium chloride 24,983 | FH=x=
2007 | \OLgonorsk =3 ol 4,900 | W=
Nahichevan
<GE 3-3>% 19473458 20079704 thket dElel A AAlelA R
NS F8Abng welFe Aom oF AAd Aduw, Angd: Ao
40%= 71 w@okar, Aol Fwto] 15%, Tw°] 14%, F=°] 8%=A EMSA

oA ARG F@e) HNS Abx

QA3 FARG

o PN
e B F

k.



Ot ==

SHAl / =gf
S/ = 39 14%

15%

7| Et
2%

5%

o= 40%
8%

<19 3-8 AlA HNS F8AFAL ARl E)
2) S INS bR 2AF 2 24
AAA ez HNS 7ido]l =dd A drb ¢ Ho| Ao S A7E AlA s
H A eFgkom o] HNS Atatel ofgh AH 53 G FHZo o]FolA|aL 9}

o} SAAETE v gk Aol

<IE 3-4>+ 1992 F-E Ao A A A= VS FalAAEDY



<E 34> 715 g dAlEd AT R A=W
T FEAT 0O
d&= 71E ol A= 71E e A A =2
1992 301 3 1,232.9 1,500.1
1993 335 7 15,388.4 0.4
1994 339 38 418.1 27.1
1995 285 2 15,772.9 0.2
1996 312 4 1,659.5 2.8
1997 357 2 3,427.9 0.4
1998 442 3 1,038.2 0.7
1999 430 5 346.6 1.2
2000 463 3 569.3 3.2
2001 440 4 630.5 10.4
2002 372 6 198.8 210.7
2003 284 5 1,451.7 2.1
2004 326 3 1,430.0 10.2
2005 347 1 334.9 2.0
2006 269 5 155.6 8.2
2007 328 3 13,008.5 954.6
2008 255 2 375.1 3.1

=
HH Adem ojojd 4 ey, FedA=dY TRV Bl I Tl
o2 Aol vdstr] wzel FEAset &l Ava e ¢ gy

<E 3-5>% 20019¥H s)7o] 2AE el AIS NS F8AMLEO]



<3 3-5> U] NS F8 AL
AbaL RN Zakely A}l HNS SREH | AA= AbaL
e e AN 1A &2 (0) (ton) R
_ LAk Billytex
H 1A o A} v H. % o
_ AnZ | AA A&A5 | Stylene
Alol & H = o
2001 A|3Al o} & A 288 o Nonomer 1,200 999 H9
ShH. o4 Abck ~
- 7 _ olL]ol= , 33,535 i} 4=
2001 vl g | E} Gy o= | 9,200 I}
_ SRS
2001 | EAZAL | S ity ELES 4 ¥
657
Ak
w2 e e
2002 sky ace A B o 3} &l p-=}o] 4l 40 5,342 g
- 574
et = AnZ | 9 3l b =
2002 3ok s A e INA 3,921 H9
gt A w72 SN 203,79
kel = -
2002 o ks 2ol 4l ’ 1,715 ==
dlo]ools /ﬂ
slo] 9 o}s Lom1e] 1
. o) '1%}\\_]_— = = | =)
2002 | Milkyway | 341 qom e A Z2EAL 5 1,597 | HF9]
o =TT
Dz EHA]
N A g T 2
2002 | 71EE{HE . Akl 74 Atk 180 4,690 | ¥
- 258 F
Chenbulk | 7wzt | 2o
2002 | rembu = =59 %% 2,800 Heol
Singpore A \_ - o
7].‘?_ET|’
FLAF99A}L 4 FAFA] - b =
N 9,913 S
2008 | o Am | masuee e 2,000 R0
Fakogut | K| b 7
T o E_'q/\ 10 HZ o
2003 8723 2}k RERE =t s
S Al
2003 | wRd | 0 | B9 FE | e 50 v}
Sutra A2 ALl ke st
10 4,599 HEo
2003 Empat A A Ao2F = = e
. Az | o b o
2003 | Ninghuad07 e 5T m—A}o] &l 10 1,711 | 9
- 3 A
. Al v z+ ] frafl =4 =
2004 | WAE 14 A 2 A 1 11,954 | #59
- o- A3} Stylene =
ALE F 71 E}A =1l 5] 4=
2000 | 14RRE | slekd | BT . 30 1,134 | 3
AA2ZE | S =4k
= T-%}o] &l 10,150 B0
0| aew | Ama | wmays | T L
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