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Abstract — The Consultative Meeting of the Convention on the Prevention of Marine Pollution by Dumping of
Wastes and other matter, 1972 (London Convention 1972) has requested to International Maritime Organization
(IMO) Marine Environmental Protection Committee to collaborate and help clarify a boundary issue between
International Convention for the Prevention of Pollution from Shops, 1973 as modified by the Protocol of 1978
(MARPOL) and the London Convention concerning ‘dumping’ versus ‘discharges’ during normal operations
of ships in 2004, and subsequently established a Joint London Convention/MEPC Correspondence Group. The
Contracting Parties to London Convention expressed their environmental concerns on the broad interpretation
of the “cargo-associated wastes™ by the States, which could be discharged by ships under MARPOL. Regulatory
regimes for the cargo residues appear to vary among states. Some countries require for ships to discharge their
cargo wastes into the port reception facility and IMO also recommends doing so. This paper examines the
related current national and international legal texts for the regulation of disposal of wastes from ships in order
to analyze the current global concern on the marine pollution associated with waste discharge during operations
of ships. In particular, we attempt to evaluate the likely marine environmental consequences arising from the
disposal of cargo residue using an hypothetical case for the coal cargo residue among bulk cargos in this paper,
since location, magnitude and frequency of the discharge of coal cargo residues into the sea adjacent to Korean
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Peninsula are not readily available. The cargo residues may be discharged to the sea according to MARPOL
73/78; however, its marine environmental consequences can be significant depending upon the characteristics
and amounts of wastes to be discharged. Also the public tolerance of the environmental consequences would
be widely different among nations. Multilateral environmental agreements, in general, more strictly apply their
rules if there are other options to disposal at sea, i.e. port reception facility in this case. Therefore, port reception
facilities for the wastes generated by ships are recommended to be further constructed in major national ports
in order to reduce the risk of environmental damages during the operations of ships.

Keywords: Dumping(*771), Discharge(¥1&), London Convention(A%¥E2}F), MARPOL 73/78, Cargo Res-

idue(FEZTE), Coal(Xdh)
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Cooperation with MEPC on the proper management of vessel-generated wastes. LC 26/11/ 1(6 Aug. 2004).

U Mt ME gol9] EAE Hetu 1 g PE3) 517) 9181 Guidelines for the implementation of Annex V of MARPOL 73/78(1977)ell A3 At 5
7123 ##HE £o8 vy 2ol FuEAnk. (1) 3EIFEEBY) (cargo residue): BHEA (cargo holds)ol]l & 4= §1o] ko] QlAY, 81 HAo] Y &
BRIt ofel kol FololE 38 AA7. (2) 3BAAR7)E (cargo associated wastes): 27 (dunnage), XI5 (shoring), 31247t (pallet), EAE2 (packing
material), T (plywood), $4] (cardboard), HA} (wire), Rk (lining), 78 I (steep strapping) 52 3HE L4913} X & 93 Ao AMEES] H)7)80] ® A,
(3) FAF7E (maintenance waste): T, 71AF A3, A J HAE, 23k ZojW A, gold H71E, Wl 5, 747 gatolA Hukg §A8k 1 eoah=
A BEE A, (4) Y971 E (operational wastes): ZE EHH FH 7 E, $AHINE, FEIAE

vAdegA L A2 42182 dRgke] Ho)9} BAg. Ao gAY Eae

e BEE 29de tdo R hHAIAA A2z
JReport of the 27th Consultative Meeting, 2005, LC27/16.
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7HA A HRI BAE A 93 BE A7 B SIS 1996
ARE FH8)a Qlok T3 19960 AR A7 A H o
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o AASA FAST UThE S[2006]).2
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2.3 MARPOL 73/78

At o7 Adutoz Qle) sk sk doleta & Wl Torrey
CanyorAtTU Amoco CadizA}ileh 22 thd 24 Aln=E @
T AF T2 ST AARE Aukel 4Rl £l
WHgshE @] UiF-E-S ApX|git) Adko 2 7E] 1232l 45
9 WiEE SAT RN YL HS WXFY] A3k 195430
ZA G| AHEHATD 7 5 1970l AA ZHEelA 3
RS B3t Bo] TFXHUL Bk ohe} F57019e) LFE
AR A3 HYLGE TrAElo} stk FaXdo] diFE ok
oyl Wetof| A FEIAREY |- (Inter-Governmental Maritime
Organization, IMCO)"¥%= Auko 2 Q13 = gE)e] 119)A 2 3
SR AR Y dute=RE Q] QAUAE 3 FAH
2KMARPOL)S 19731 ddof|A] AT o] 3ok 1978
ol oAzt el o] o]l FE S, 1973d Eok 1978

“United Nations Convention on the Law of the Sea, UN Doc.A/CONF.62/122, Art. 192, Art. 194,

&k A)194% 3% a, b, ¢, d.
ok A210% 13

g ek 2102 6

ok A210% 4T

waek A211%, 1,28

DA ARk AAL PN oM AkErE P BRL FAEF, SoL], AMEIE Y ZAE A TTRE, BRI XNEEA, 297199 $71824,
LPEAM JFEA =1, HEFrol it HLBREAFENE FASN FBAAAS AE3 Tol] ARV E IS Holgrk

“International Convention for the Prevention of the Sea by Oil, 327 UNTS 3; 12 UST, TIAS 4900.

WHZ £AEze] A9 H718 9] Al 1 2Rt skl ek 94)9) dstom AEH 0w Aute] gefo) Bl 90T 7SI Alle] 34
TAZSIT ATt A 59 8435 E 983711 UF 71 EREALIL obd Adut 994 Ml 47T TR 712 WEE Qs B8 S vlelrt Algkahs
L. @A Avielel s 2 15 QITHMEPC 43/INF.18, 1999. Oiled seabirds on the continental shelf off Eastern Canada.)

PIMCOE 2ol P viAE RE 7|e) Balo #d ARrE3 Aeld F7450) ¥Ee 2Ry, sk g8l E8Ae s Awkael FFe

oA )

AL AL 17 EF 07 1958 39 179 Fele] WE7 T2 Ao} 1982 @AS] ZAHAL)T-(Intemational Maritime Organization, IMO)E. 53 0]

WAHRAT.

“YInternational Convention for the Prevention of Pollution from Ships, 12 ILM 1319(1973).
"Protocol of 1978 Relating to the International Convention for the Prevention of Pollution from Ships, 1973. 17 ILM 546(1978).
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*01 fa, 22,4, .J EepElRe) X8E 4 oo v SERSFES
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9} el sk AV B WiES
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o ko] gy ol Bt s J1H oz el 3342 H}’é 7HAAd HrlEE

Ao, A AZNE 25mm o]8te] A7 R Aty Ak,

us

A4 BA 0w Sehte 9] AR F ARk T o 5
S}, e} AAIR AskE B2 somiEazel) deeld
= Qei2l v} gick. Wb SEE F)2 gt

3.1 AEIskE S8 50|
2005 EA Vs &k

PE AEAEIAR F
4,7397]0]31 ©]F o}=rA o] 2,668, 2l=rAXlo] 2,0713 ]},
iz ik

% ES(G/TYE= 95,406 451E°lv} A3 3 E F FodE,
FAE, 3, VERA Y EEEs B o 2tk 20044
A FATHA.IETEE), A (67.8WTE), A FA (452871,

Z1ERFA (15.1 WUEEye] =11, tiAZ Frlskal YAtkFig. 1).
TP FEES FARK7.8HE), HBA (7774 E), 71EFEA (992.3
P&ELE FAgkE A FEE0| T8I ArhFig. 3). 5 F
e, fodgt, Agae) ?‘%JB*O] FEFRIE o AR g,
71eFFE AR 1085 Bt olF FA o] AHSh= HlF
< 2004 A} FAE, voi% g, 71EPW° 77} 34, 28,
47, 10%33 3L, 716} FAE AQlslars B 744ska QlckFig. 2).
2004 722 A FA K] AR HlF- %?i%}, frolgh 4
3, 71ERFS Z2h 14, 0, 60, 27%0) 1 HT FAIE BE A=
FA 2 et F7keka Arh(Fig. 4).

3.2 MEN BRE YR KIS

AR FeARE U2k TAY R71E (60-70%), T2 (2-40%)
o 7] AR BEkEA (5%)0)aL d4 Al WS 3R] 5-20%
ot o] el f7lE "l Yl TS v
A &= 9k, 1251 Melofi= Be (0.7 ppm), B (23 ppm) Sc (5.23 ppm),
Cr (27 ppm), Mn (62 ppm), Co (5.3 ppm), Ni (15 ppm), Cu (16 ppm),
Zn (26 ppm), As (4.7 ppm), Se (0.54 ppm). Mo (1.00 ppm), Pd
(0.15 ppm), Ag (0.08 ppm), Cd (0.13ppm), Sn (1.09 ppm), Sb
(1.26 ppm), Hg (0.07 ppm), Pb (4.3 ppm), Bi (1.5 ppm) & o
I} Ahgo] 5o 1oL, TSR ekeA: (PAHs)} 0.393 ppm

o] F{SITH(Yan 5 [2002]). 1 VIBHEES Sl Falst
ok 28 AR AR fEAIHEA] BEY & Al
AE ol %EMHE 28k Mee] A £Ho% Bl
}o}"E‘E} AL el Al o
< [2000].

£ MREC| HYSBIE 0Tt
2w AR, A, SR 2 s

e =A1874 = MARPOL 73/782]

AR NLS O} 71
ST A A
Ao AR Er. 197 A u Qo
253l W, SR, o, o, 2, B4, 8, BR e

20m) 2] 2 Z2AFA(USGS), A &l 781 H (http://enetgy.usgs.gov/factsheets/coalqual/figure 1.html).

2Dhttp://energy.er.usgs.gov/temp/1134088051 thm.
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Fig. 1. Import amounts for anthracite, bituminous coal, iron ore, and
other ore in Korea during 1994 to 20004 (Ministry of Maritime Affairs
and Fisheries [2006]).
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Fig. 2. Percentage of imported cargo of anthracite, bituminous coal,
iron ore, and other ore carried by the Korean National Flag ships during
1994 to 2004 (Ministry of Maritime Affairs and Fisheries [2006]).
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Fig. 3. Export amounts for anthracite, bituminous coal, iron ore, and
other ore in Korea during 1994 to 20004 (Ministry of Maritime Affairs
and Fisheries [2006]).
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Fig. 4. Percentage of exported cargo of Anthracite, bituminous coal,

iron ore, and other ore carried by the Korean National Flag ships during
1994 to 2004 (Ministry of Maritime Affairs and Fisheries [2006]).

o] Bz Alolt}. o7]ef 23t st falEde] ks v
U Table 17} T, 713482 Mgkol oF 5% $Hiwlo] glox
2 71 W3 Cr, Mn, Ni, Cu, Zn 5°] = 9 kg, Heo| ¢F 0.5 kg
Azolr},

sfedel nlAE A 2] SIS Hotel kARl A

Y] 2] ske] g Ao 2 ulEska, 215 diA] o Zhekek
s 7Pgsiint, 2kl 500 m, 1km, 10 kme) 37) ¥
T Fakaigdvt. AlA WEst 126 gem™0)3 Z717F 0.1 mmel A
$-of] AAETE 147 em s7o|W, 4AA7]7F 200 ume) 73-3-0])
= 217557} 5.4cem 5701, 4 5%4U1EH Bl Aol 54%
} w3 100 km ool EE3lar, AARE AL 242 A=

_[

N

MO Guidelines on the provision of adecquate reception facilities in ports(Part TIT (sewage) and Part IV(garbage), June 1978.
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Table 1. Hazardous material load by coal cargo residue disposal at sea. Hypothetical case was utilized by assuming all the cargo residue
associated with imported cargo dumped at a site in the sea (the worst case scenario). The quantities of cargo residue for dry bulk cargo wastes
was assumed to be 1:10,000 based on IMO Guidelines on the Provision of Adequate Reception Facilities in Ports, 1978.

average content total load Dispersal scenario (radius)

Element 0.5 km 1 km 10 km

ppm & pg/em? pg/em? pg/em?

Be 0.7 5.24E+03 0.667 0.167 0.002

B 23 1.72E+05 21912 5.478 0.055

Sc 5.23 3.91E+04 4.983 1.246 0.012

Cr 27 2.02E+05 25.723 6.431 0.064

Mn 62 4.64E+05 59.066 14.767 0.148

Co 5.3 3.96E+04 5.049 1.262 0.013

Ni 15 1.12E+05 14.290 3.573 0.036

Cu 16 1.20E+05 15.243 3.811 0.038

Zn 26 1.94E+05 24.770 6.192 0.062

As 4.7 3.51E+04 4.478 1.119 0.011

Se 0.54 4.04E+03 0.514 0.129 0.001

Mo 1 7.48E+03 0.953 0.238 0.002

Pd 0.15 1.12E+03 0.143 0.036 0.000

Ag 0.08 5.98E+02 0.076 0.019 0.000

Cd 0.13 9.72E+02 0.124 0.031 0.000

Sn 1.09 8.15E+03 1.038 0.260 0.003

Sb 1.26 9.42E+03 1.200 0.300 0.003

Hg 0.07 5.24E+02 0.067 0.017 0.000

Pb 43 3.22E+04 4.097 1.024 0.010

Bi 1.5 1.12E+04 1.429 0.357 0.004

PAHs 0.393 2.94E+03 0.374 0.094 0.001

oil 50000 3.74E+08 47634.3 11908.6 119.1
Fow Seshs Zlo] BZUJTED FAFA7E 500m olHD B AVEEAY) garbageeA] HFHAT THE F&A o) FAR AS
Foliz 4E7e] RefEdo] iAo mEwith(Table 1). 0|23t & ol @ HFHh T3 FEIFEY A0 #F 2715

= g B9} W) WA H(Table 2). A<t lda} tjk = YA YEH o)A Yt

T 8P 500 m ool =3t Aol wid Br9] 148 3} 3hA MARPOL AVE-4AE garbageE 6714 HEZ 7231

she 550! AT AL, ielAE Se, Pd, Sb, Hge 13

59 30% oV 2A3TE B2 A S|dBA) nx= %“-—
BBP] 5ol A diEade] agE, e 2958
w5 geksiel Amsjolof & Rol},

4. BIELFEHL YA U HiM 50

BEAREolR ARl £ 5 o] Al Eot 9l 3B}
stofo) el o 43 71 9) ok ol Polglt 88
u|3=d) 2 Adulke] e-galgoll ] HhgEk= w7224 MARPOL73/
781 23l TrEEk & Ro|vt. SERRES UNFE 02 MARPOL

o A HE 2 83k e, category 19 FIhe &
GAEFE dlEe] SXE 1, category 200 &3 94
A, W9, EFEZS FtellA 25?'5HE] H}’é“ﬂ/ﬂ, category 3°1
k= Folw, 9rk, 7, 95, 4,
2] npgollA, category 4] *“O]** ERE, v‘f‘»ﬂ‘?_
ok #2245, 8, =) §
Bl= —.—ﬂ}o]-X] R %ﬁlﬁﬂﬂ < 123Hﬂ upgoll A, B3 &4
H71E2 3 #lg] vPgellA skiEs &8st Q.
74 MARPOL 73/782 S7189] sjoES 3|&sban &
Alel] O]E H715& &7RA1 (port reception facility)oll W&
gataL ek #7154 el thet wiES gl
AN FEE 2] el o)F A ke A

OJAIE, Lé

3=

P BAAP|E AR §9%/] EUE® 2% 219 Envionmental Impact assessment of bauxite residue disposal into the sea and progress of its

utilization. 2004. LC/SG 27/7/1 &
2IMO Guidelines for the 1mplementat10n of Annex V of MARPOL 73/78 (1997).
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Table 2. Estimated impact for the worst case scenario in the coastal and open ocean. Coastal ocean refers to the sea area within the continental
shelf (water depth <200 m) and open ocean refers to the ocean basin (water depth >a few km). Impact(%) was calculated by an equation (load
of a given element from coal residue/background concentration of a given element at the bottom sediment x 100). The sediment density was

assumed to be 2.5 gem™ both in the coastal and open ocean.

background concentration at surface sediment* Impact (%)
Element coastal ocean open ocean coastal ocean open ocean
uglg ng/g 0.5 km 1 km 10 km 0.5 km 1 km 10 km
Se 19 10.49 2.62 0.03
Cr 41 90 25.10 6.27 0.06 11.43 2.86 0.03
Co 22 74 9.18 2.30 0.02 2.73 0.68 0.01
Ni 29 230 19.71 4.93 0.05 2.49 0.62 0.01
Zn 100 170 9.91 2.48 0.02 5.83 1.46 0.01
Se 0.17 121.05 30.26 0.30
Pd 0.0037 1544.90 386.22 3.86
Ag 0.11 27.711 6.93 0.07
Cd 1.3 0.21 3.81 0.95 0.01 23.59 5.90 0.06
Sn 24 32 1.73 0.43 0.00 12.98 3.25 0.03
Sb 1 48.02 12.00 0.12
Hg 0.22 0.08 12.13 3.03 0.03 33.34 8.34 0.08
Pb 20 80 8.19 2.05 0.02 2.05 0.51 0.01

* JAEA (2004)

E 397 233k IrhBall [1999]). 4 garbage(F-541 V)
9} sewage(F-5A V)= A8/ E7) Tdsho] EAskex]gA
HIZ A - AEd 5 vt 5 sl Ao Ry 298 4
3lo] AN ik, JA & 5 JAEE o)zl 7
A B Z1E 93T Qi) 53] 35S o)F Tol T #=
3E (spillage)y> I3l Aol Fadha, FEF7I0I A1) Bl
E3E 3k Qe 7180] B2 Wrkag)d) 299 Wrks A4
o] Baskal AtgAld el viEstAL a7lslodof Bt B
7B o] st 7 Q1T g &
g Aol WiESteS et Qlrk. 454 [ 2] HV1EE S4
oluf 7}AA <] BA Wil s EEA B Aeladn)t
st FEA IR 2ghaEdel I3 ods PAshe
BOoRA BAA SR oA wiEHolop & H7| 8-S AAFA
© @out, I TN YgEe] £ U Aol o1E A
& HEO] AJAdo] HadHA P}, £ MARPOL 73/789] BAL=
2 G302 Aol 33l ojl BE H7|ES 5 bl
Z35F 3oL Qleh 5 Alule] 29 A28 SR Fes
THe] Al ] e} WA s} ol F=(port
statey> Yok ek fJeje] FEAIES Fhlsleior & Ao},
T A5 S7EEE AR W) SEAEE AlRsl] B
WE7]E3 AVE71ES Askehe BEo R S71sHe dldadns
L) dgehs AES 2ol rk(Tan [2005]). T8 A

HIESE giFE-9] F7lolM e B w ol 2aiE Yol 1Y
H71E9 siEs FAskaL At

4.2 3|STRS0] thst =z7(=2| L&

SEZFE it SV e dEAlA] g2, nj5
FFES ENFES MARPOL 73/789) ¥4+ V(garbage)2l
ol Eghtar Ha= Wigel], FEAE S/ F<54] i(noxious
liquid substances in bulk)el] &%t 2t

0| Z2E FYEE ARES gabageol| £31= A0 Z B QL
FFRa Ao A WSS SFX] & Flo]7] wiitell s FeHA el 8
2 mRA)E= kS A0 7EslaL Qluk 2y AlAloiEE )
F(World Wildlife Fund)oll¥= 5d3Haols AEAg) vg7t =
gelo] FERAE &5t SR YE Ao 7o) EAlsH
B Zo® B gtk T3 AF- e el v &)
dol] Bt HEE Adke] o s ozt & Aol E&
oFell i3t Frgle] AL WA = ot FAAA
I sHEE/do] F3] ZEjEojof & Zlojrt
83 FFE BE5A Vv § ZEAENIE ST )e A
FAB} tiEe] AZ2AAEHE (dry bulk cargo)e] SHERRE
ool TR ABARAAE VTS 771 Wil T
3ol A= st AdAlE ohd dokn 2} T2} Bijte s
B da] "oz A= 83T, 4008 o B duke

(2 >

£ e
rNt

=

PUS(United States) Code. Title 33. Chapter 33: Prevention of pollution from ship, 1902a(2003).

*Australian Government. Australian Maritime Safety Authority. Disposal of dry bulk cargo residues in Australian Waters.

Directive 2000/59/EC of the European Parliament and of the Council of 27 November 2000 on port reception facilities for ship-generated waste and cargo
residues. hitp:/eur-lex.europa.ew/LexUriServ/LexUriServ.do?uri=CELEX: 32000L0059:EN:HTML.



A HSA I S GAEE )l 881 It} (Carpenter 5 [2001],
[2003]). 2821 FHATS FEDAFEL Hh=A] B e84
oﬂ uH%g]. {-{-x%o 31, 17]340 = %M—;Ho ;\qm Ooﬂoﬂ/q
A= Jﬂﬂg.l ok w8 =35 ]*— A A|(Directive)*¥Z 1998
el Zislgla 200009l F-E 3R, 5 A|AlE 2002 12990
a2 b=

4.3 S ELREH S| HEEM

HAF oA B S ERRES Auke] BAL-doa] whag
ZPoR & & QUok ueh SEGFES okl iEeks 4

o olE #HVIEe] FVIZ Bolof 3laL, HEAFES A
H5E0] op B2 SWE|7POE oo} SEr17} 7P ssitia 8 A
ojt}. 33 MARPOL 73/789041= SFEAF-5-2 sjoknEo) 715
T F-E5A Vel I3 QLA 1 wETRS o sl e
0] RG-S AT Tl Ao woHch w8 1%
A ZloZ HASL Qrk®Ball [1999]). Thi A8k Patod
5983 A ¢ QlolA s Wigele BE Il o
e frRato] £ A oE AR HTh Seluke) §oFQ kR ol A
e 2 2 893E, ZelazeyelEsndy, Jl=E 9 o
3R, HESE, A7) 8352 10kg o1, Alekst
e, A7RIBE, A Y 23 A Y 7 aE T
E, A7 2 2 3RE, ofd W 1 33, BEE, Hsh,

o

o
it
oo

EfZzzddd, HEHZZ2gdL 100kg oA, {714
2 AqE, AT, AP LEA EE, H4L, @Yk
200 kg o1, TAENIHE, B i\%%ﬁ 200 kg oA 71E}
H71ES 1,000 kg o3-S WlEShR= Aol AnsteE Fof 9)
O} Al arwke] 10~308) SlFsha sk AT }—Q_AH
= Eof girt.

e wiEsoe] Selueke] g&) Jeold $evept

o1 SN ALAL 211, e AAT, Fae] Aol @
= B Seue BRYe Eesiolor ik, BEA A0 7
S ehtet S, R AASeelN SEAFES Pa
AR WP o) 91 BB T A AN

Z 2A1 D7) o). BR gele] Q2AAE TEale] 9
vieh E3Pdete] Bl gt A Aol H7 1B 288 2Alete] <

BE R E.
aute) FALLoIN WS A7) Ee o

4.4 SEUSETHS| HMH £H

A AA HELD 20% ORI E gl B #HV1E
o aojAQl TEa AlalE g, 3 @Y AFH O ZHE ) bl
Zol| 7143t} 1 SolAE, /}i@H ST A oA HrAER 7]
e A H7 157 LA (bilge)o] WIS FE8] FallE 5= Qo =
ASAR 1= 1954 OILPOL Convent10n°ﬂ/ﬂ oily water and
residue]] THet =8-A1 (reception facility)yS 2X|3}7| 2 & o]F,
19731d gobollMi= B4 | (special area)oll X2 7| &4 #7215
(oily waste)yS Aol BASIT $-gAA ) HIESIER 3= =
7|58 AuRIH7IES] sldilES e FHoE
SAEE dFses esto] gt S Al Slges
HEE Sfsted, Aol 71est uie} o] 2000 BE HEA

& b=l T Ak el sk w715 3E
ZEE 3] gk F7 15841 (port reception facility)
= Z5E% 48H= EU Directive 2000/59/ECE 3 E3131 )
AFAutele AgHc), T3k /<1874 A48 (UNEP)YS- AlAIX &7}
e g B g R (World Summit on Sustainable Development

ah o] 7118k Sl
FaATE AR ﬁvgs}y_ oJTh 3 ol@]ek %3
E3l= AVER Q1T

HFEF 9 £do] & WA Y, w5 1—— ‘“]7%94 ﬂﬂm%

%‘%‘d Al E@iﬂl #(tank
washings), 2.¢ % Eﬂ*E—’F(dlrty ballast water), H}5~(bilge
waten) = ©)HUFE o] B Z1 07 H w3k 9lrh(Wiese and Ryan
[2003]). B3+ 2 AJAA O 2 sjofere AT ALE Q1% NOx
T2 14%8) Sox TFY 5%E 2R3k ) thBailey and
Solomon [2004]). A8} HiZ )71 BEZL AFAe Z7tg
S7F8kaL QL3 w|=e] A9 SO, HIEHE A7 104,439%, NOx
WS 172475802 o] 2 Q13 o Hsfde 27} Azt 77-435
ek £t 412900 B AL QL S vl Sohelka Qi
oA opftel 2AE H3kA| dow AN dogT o &
ol'd Zo|th(Gallagher [2005]). o213 Al Z 0l T3kS vkl
AeZ1lel7] 938 8371 f13l 1997 a9 MARPOL 73/78 Al
VI 55417 A=, 20053 59 19988 wraskA gk

TR Qi AL AN S FAT SN L L 0 ST AT A Y, Aol
A A 7ol 7S] 274 weptl ] st sos. Ao SanE wAlo] A%

Ao F7)4 07 ujEsloioksl= Ao 74

2@,

Statutory Instrument 2003, No, 1809; ¥7 2 #1 = Schedule 4 of the Resource Management, 1998).

ws7he A H AL o 2H Sele] T

*Yhttp://www.unep.org/regionalseas/Issues/Sea- -based_Pollution/default.asp.



Sedias] S FIARERE) Al oist WEs 24 201

53] $Eu} FElE SHoR & Telel B Sl A
AR ez Aute] gago] 2ke. dolo]thCorbett [1997]). U4
o8 AAREE 7HE BAAEQ F2E ddai Jre 54 59
o Ao Wus] s her“ HlEE PSS AE S
= Zoltt. AuIRl st del th 1Al el del 8
A3k, shedmisiabel B Z7h, LA A 2 el o)
A 58 A7 wdste] HAL Al Aotk ey HA
e Pl N1ES AN Ul

facilityys ANZ Zbp4] Hala Qb2 JeP = slEaes
gl W= Aol FHAY =719 g £9J0) AEte
S SR S Zow SHHEn IE}EW Z&% A Yol 9%
Aute) ERFES el —’F = NP EAIE S Bhgslodo)
& Zlolt}. S-jukalolM = A lOJ ¥ A3 Asp)
AetANE B WEA Fy l%?&al‘ﬂ
A, RSO Aubrlu)y | B ~”ﬂ“%§
7h ek ZAA A FAQ A7 gAY FE0e oaue) &
o] AAES 95| AAAZ A ow AlEHt

o)

= (port receptlon

rﬂim

[o

_.VE

>4
o

H7 B8-S

xﬂx—]zﬂ— g9

54 E
AkA o2 R AISA GG Q) FATFAE SHd-GNE
Ao} BAFF] th3t x40 WA}, Az 7] AR} vjEo]
£]¢] diete) EAS vigro w2 Zalen). 18T H7) e 7R
Ak Ao wg WA, NG, B 9, e, AAL
e, A F FRES S, U], %) 2R RS Hels)
£ Zolt}. gjokell AReh= Aol slorsiy ks #iEd 4
NEF H7189] LASAZAL AT, HPE 2 87
o tigt FHAF Bl B F Br)8)els RUE|Hsle] o)
otd o] W9 ol MHL AE grsjolof Frt, Autr|el 3
FAdel tigt Al ALl B 12T, ok sata)
BT Z7h S Al ‘;1 A9 A 59 7S wedse]
Az} 7els|olz ok, A SR 2] MeA g 93t 7

g

mlo

ot
o

b =

NNE n7IR 2 Agen) A4 2522 MARPOL 73/78
T8l 945}04 A4 sl MER = o), AN 7R

FERFES Ao Pgedeld washs A7lEe 156
i frefEd R e glek. mk feju dels 5

PN SHlopsye 8314 b2 Abellzt 20009 FRE7] B E Qi
OECD. Cost savings stemming from non-compliance with international
environmental regulations in the marine sector. DSTI/DOT/MTC(2002)8/Final
(2002).

s nEs 38 N sk A fal EFY o5 A 9
3lod 20040] 2NelE W AE<q ok (International Convention for the
Control and Management of Ship's Ballast Water and Sediments, 2004)2] #|
sl HE WEAEYS] HAE £HAMS HAS Alokse] )70
Rt Y.

on A H o) Muto R o] YA 7w AFHE W98 A
Hdg ko] M sk gayo] 200248 A1BE T AT} LC 24/17 annex 3
Reporting procedure of observed dumping incidents which may be in violation
of international ocean dumping treaties (London Convention 1972 and the 1996
Protocol thereto).
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BHE)2 FEo} AR Bas)w

She A% WAE 5 ok ofF Y]

7] 918l e SEstolor & Zlolch, Aukeodol
st A7)EY NEEAE BES S g v
o AAHARAE 2 TlofshA 9 Ao Aet,

A AL

B =2 AR 2902 7 /BAE G o) AL
AHEEONA TARE =YL 2 A7 e zﬁ'fﬂ"bﬂ? 2 (PM38501)
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