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Abstract : Reviewing the statistics of harbor shipment of hazardous and noxious substance and the past spill accidents of HNS enabled
us to assess the potential risks of transportation of HNS through the major harbors in Korea. Ulsan, Yeosu, Daesan port are relatively
evaluated high risk in fire, health and environment disaster. Through the analysis of domestic preparedness to HNS accidents, the
supplement of expertise resource to respond the vulnerability of the explosion, the fire and the physiological hazard, is required. Based
on this risk assessment and review of the advanced case of Japan in building up HNS response system, a resource model at a national
level was proposed which differentiates the sea areas for the proper allocation of resources to respond effectively to HNS accidents in
the future.

Key words : maritime pollution, hazardous and noxious substance, response resource, response system, risk analysis, maritime
accident
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Table 1 Frequency and spill volume of HNS accidents

T Fa A=A
HE A 2 F (KD
1992 3 1,500.1
1993 7 0.4
1994 8 271
1995 2 0.2
1996 4 2.8
1997 2 0.4
1998 3 0.7
1999 5 1.2
2000 3 3.2
2001 4 104
2002 6 210.7
2003 5 2.1
2004 3 10.2
2005 1 20
2006 5 8.2
2007 3 954.6
2008 2 3.1

ARaLe] W=7} =2 HNS 2322 Fig. 5914 ¢F o] zlolzl
63], =2 53], 7Hd 4Tt 33] o2 7] FAbaLel Hlste] ZF
& AL oA vpd A&H o WA vk 52
Ao dEEAR] Aol AL Fos wo] F
HE HNS=A2H &5 vldste] Abarp vhdata 9l
< nojzE

7
6

4’

“,

|

Es

< 7

1- H-H
g4
Ted 2~ Jpgen sEHE 0 AW BY O OTEUG 7R
AN FEEE (2004-20104)

Fig. 5 Frequency of chemicals involved in HNS spill

accidents

3.2 HNS Atz 2T "o}

HNSAF3e] 4414 919 omA
okl W=D neSAL 97w
Hol ALBYFEES FE oz

AP E=(Risk) = WAA A Ay eHE

HNS=d 9] shael < ko A A
n] =8} 2] o ¢ 3] (NFPA:  National  Fire  Protection
Association)oll A 3}stEd o] 9348 A, A, ¥4
wokel Al 0 ¥ 4 Aol T3 3 NFPA-704 Al ~=Hl9
AYEE FE5CHNFPA 704 2007) R CIAL

ol RFoz AANEEdS o

217 27 o CEEES

3l = E]]

< AEseq sEs FA4I Oﬂ"é’ = Al A
AA WE 54 =AN gl = A f4A 71sts)
v Aedder e dAddE 002 FAtskslnh A
AERGRES F=dY Fu sl vastd S
Aew FAGAY. F7HNGEd S AFd 2ol AA
o 68F< Fave i HNSEAR vk A4 7+ g

el o5 HNSEAW BEFE sivi was sl
20083 2009 9] Hit E5FS A& ATHPORT-MIS
AL BB AL, 2010). BAEI L2kl B,

Z, AT BE FokdA 9ETF 7P =ol HUE H
Qon Lo YFEE 1002 7|FEd e o] A
o5 = okl A9 e =X E(Relative Risk Index) = H]
Jl—a'%\q

- 859 -



Yo, (UHHRIEdE x 25 )
£30)) i ij
RRI; =10 x
max {5 (HHSIEY x 85T )]
FOKD) (0} ] Lj
Fa Fure] FoiHel AP =s vehi= Fig. 6914 o5
Fol HE FobllA &4k o R w2 Ao yeon
Solg How AfgstdA g AZstn = &2 o5 o
Ak e Fate] A Al #9ddel A
Foll By AuiHos A oiulEnh o] Aik= HNSHA A
Ao FAA iAol Fxd F vk
12.0
10.0
B0
]
w0 CEREE
o 6.0
= Bz
® 4 LEERE
20 —i
0.0 __E. —mill ’_l

R

.._
re
B

= O 6 =T 2
Fig. 6 Relative hazard risks of HNS accidents of major

harbors

g =
B2 28317] fste Iuk H HNSEGTH
AGAIL 58 Fo HER IS Hrlstg o wo

] = 3 A =

4 o

o
>
K
o o
Do

ot £
9,

3.3 HNS Aln 2z 24
SEver 9gS A, B, o
il Bk ek 28 SEe)d
(2001-2011) &<+ 2243 HN
X Z Fig. 791 FAstgh o
At S 2710] WAL KR
=

& w450z s
¥ Fig. 73} o] vulgth $aa1ole] 29 8-108/100 0.2
o AT AA AtE 3o 2 YERY FEHEA, b g
7 5 BEF 099 fglo] ALIAF 48T AL
o 5 gtk ke o sl ol ekE HNS Aba wae

HNSALIL01 =215

Fig. 7 Mapping of relative risk of HNS accidents and past

accident sites

4. HNS ZHXIE =g =4

4.1 slitAdEA

ocoo=2o

MR

2011 7Eo 2 SYE Ao BAs HNS &3 WA=
2 Table 29} 7o) =
Aln9P s Basn
Abard)goll HoFAd S wBebe dE HNS WAxkee] 71 &
17t dasieh(a g 23, 2010).

Table 2 List of response equipments for HNS accidents in

KCG (2011)

=5 9] o
B8 AF 3 110
BT E BF 3 100
REE CH 3 1,612
TdE H 39
SCBA ¥713%&7] 7R 116
T F A4 x 116
RS El 116
7h A7) ol 30
A &) ol 22
|71 o 18
A P o 60
ojlu]-&-7] ol 100
(A9 et Ka 2,320




ol vjer 3 HE A}
Aol FA3} Geiv} get

o

S Table 59 vl

T

3

1 2d 7Y

(=
=

1, AAD712HA, 28 21E o] ]

17t

=

Bkt % — 2011b).

¢z
[=}

<

]

o B AF A 8 W =] Al 8] (MDPC:  Maritime Disaster
Prevention Center)2] thgFz <l #u] &

between Korea and Japan

FA ok E
Table 5 Comparison of preparedness of HNS equipments

[

M=l= HE z
G| S S 5 2
ol Bl = T
—o | ol | ol o_|k~| °
O 0
<=z < N
TS %\ <
_GL%S — | ™ —
W\ | = || E = | =T ~
MR IEIMEIHEIEEEIE
oe%l@415, — 0=
—_ a2
—
ja)
= —_—
% NE R
HEE 3 dlo o | X =
M| B RO A (A [
E o ol g0
X ™
o

A

=
=

o |

oA o AREAN7)Y), 8587, B
5. I HNS ZHIXE

NEe gusl e7En
5.1 wxixte =

)

S
il

]

A HA3 HNS A=

TAA QD BiH A= o] glo] tHE HNS Abal

A A A F ol ZEE7] oY

&5 2011).

o] 20114

i

<
had

‘Cl"]
=] HNS WAl &7 ol 2ol 7h glom e a2t

}

=
ko)

=

pal

3}

il

4.3 d2°| HNS HAHnt b
OE]

Table 3%
HNS "A]

o7 ¥u 3= AL quirt gloermE HNS H

T
e

NI
il

ksl
ha

ek,

o

2 AHH A}
tol YERISITE

S

KOEM (2011)

o | ©
AT%%% S IKSIE|®
mﬂ 2 | -
5 2183 2 5
K 2 =~ ~ |~
. || B |BIQ| Q|
Wo&.ﬂ,mllll
| — o [OR NG ) (&)
dP|T | 2155 5|3
N < || 2 |2
=
SeE gl & =
G R P =1 =l Hl
Bo %EOMEEEEE e
Elp IR |22 T8 T
w e S 5
o &
= g

Table 3 List of response equipments for HNS accidents in

HNS Abaz 24 75 Table 40l H|

Table 4 Relative frequency of HNS accidents between Korea

o
sl
0

i
sl

ﬁo

iyl
~

firs
1o

1l

TR B

B

HNS AR}

and Japan

H o6 B T
2w o )
5 oF 63 o
Ay by
B = W
—~ —
Y =
7o 0
IS
oy B
T £
MR o
P > 5
= = N ]
53 ~y s
® 5 NS
LN .
T = o y
—~ o = = N ﬂwﬂ
oz T -
wn ]U_I N ,mW = ~
Lm. x 1 =l ﬁ
T ‘wL M ‘IDI o_.Ey B Enw
ﬂu% ma ! R A T oF N gy
o= + T R
& MR -
e N n =
Hoop Ho o o X %0 Gp
B X H SRR S
12 R 0|8
(@)
[k}
)A
]
B
=
o
2
o
—ITI
w7 o %
E.* Ol =2 N N | II|LOD| O (=] 0
[N el Nl NollNoll Noll Roll el e
‘Wﬂ ol ol NeN NN Ne i Nel Roll el e
AN | N[ AN AN N NN

- 861 -




Fig. 8 Allocation of HNS response base harbors
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