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A Study on the Prevention Method of Environmental
Hazard Material from Ship

— Focusing on the Non-Effected Marine Environmental Convention -

by kim, Byeong—-Gon
Department of Maritime Police Science
The Graduate School of Korea Maritime University

Busan, Republic of Korea

Abstract

The protection of marine environment has been one of concerns in the
maritime community. This dissertation identifies shipborn substances
which are harmful to the marine environment and relevant international
conventions regulating the discharge of those substances. The
requirements stipulated in related conventions and preventive methods
against pollution caused by shipborn harmful substances are especially the

main focus of this study.

International Maritime Organization(IMO) has developed Protocol of
1978 relating to the International Convention for the Prevention of
Pollution from Ships, 1973(MARPOL 73/78). The Annex VI on Regulations

for the Prevention of Air Pollution from Ships, which was adopted in
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1997, will enter into force on 19 May 2005. IMO has also adopted
International Convention on the Control of Harmful Anti-fouling Systems
on Ships, 2001 and International Convention for the Control and

Management of Ships’ Ballast Water and Sediments, 2004.

As per regulations for the prevention of air pollution from ships,
relevant governments and industries have been preparing for the
implementation of its requirement since its adoption in 1997, by
developing IMO compliant marine engines and low sulphur fuel oil. Hence,
no problem 1is foreseen prior to the entry into force date of 19th May
2005.

However, the CO2 matter has emerged as an issue to be dealt with in
IMO because the United Nations Framework Convention on Climate
Change has fulfilled the criteria for entry into force in November 2004.
Therefore, it is envisaged that the regulation on COZ2 emission from ships
will be materialized in the near future as the IMO is discussing this
matter at Marine Environment Protection Committee in order to come up
with emission requirements. Therefore, there is a need to develop
equipment to lower COZ2 emission from ships by closely monitoring the

global trend.

International Convention on the Control of Harmful Anti—-fouling

Systems on Ships was adopted on 5 October 2001. This convention will

prohibit the use of harmful organotins in anti—fouling paints used on ships
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from 1 January 2003. Korea has analyzed the harmful environmental
effects of organotin compounds on marine environment and has restricted
the use of harmful anti—fouling system on board all Korean flagged ships
since 16 September 2004. This new measures will help reduce pollution
caused by organotin compounds used in the anti-fouling system in
territorial waters of Korea.

Even though the TBT-free anti—fouling paint has already been on the
market, it is widely recognized that the less effective anti—fouling
capability reduces the speed of ship. This is the reason why there has
been a delay in the entry into force of the Convention. In this respect,
Korea should develop TBT-free anti-fouling paint with high anti-fouling
capability not only to ensure cost-effective operation of ships but to

export such paints to other countries.

IMO adopted International Convention for the Control and Management
of Ships’ Ballast Water and Sediments on 13 February 2004 to prevent
potentially devastating effects of the spread of harmful aquatic organisms
carried by ships’ ballast water. Since this convention is expected to be
entered into force in 2009, equipment and provisions for ballast water
treatment on board ship need to be developed in advance. Furthermore,
the government should take necessary steps such as the establishment of

a national law and the designation of discharging area, etc.

It 1s generally agreed that full implementation of international
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convention on the protection of oil pollution and harmful substances
pollution from ships have greatly contributed to protecting marine
environment. It is therefore necessary to have good understanding on the
recently adopted international convention such as regulations for the
prevention of air pollution from ships, Convention on the Control of
Harmful Anti-fouling Systems and Convention for the Control and
Management of Ships’ Ballast Water and Sediments for the protection of

pristine marine environment.
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(1) g HoF Ao

o 1982d fraldl FH P (United Nations Convention on the Law of the Sea :
UNCLOS, 12/10/82 A €)

0 19581 Wl &% ¥ 2F(Convention on the Continental Shelf 4/29/58 A &)

o 19584 &3l et 32k (Convention on the High Seas 4/29/58)

0 1958 w819 oF % AEAY BFo B3 ok (Convention on Fishing

and Conservation of the Living Resources of the High Seas 4/29/58)

2) 715 2 71a=54 9 93 AL

of olgh dfod WAE Yok A Y L(International Convention for the

il

o 7l
Prevention of Pollution of the Sea by Oil(as amended on 11 April 1962 and
21 October 1969) 5/12/54

o 1973 &% 4% A g (International Convention for the Prevention of
Pollution from Ships 11/2/73)

o el EHol o LA Al Fad A el e 1973 2] A A (Protocol
Relating to Intervention on the High Seas in Cases of Pollution by
Substances Other than Oil 11/2/73)

o dFedwkAg e 1978d oA A (Protocol of 1978 Relating to the
International Convention for the Prevention of Pollution from Ships, 1973)

o AHA 715 2 78 #FalEdo] 93 LAWAE AT AddHe #F AN
(Protocol Concerning Regional Cooperation in Combating Pollution by Oil
and Other Harmful Substances in Cases of Emergency 4/24/78)

o 7l ddin-tg 2 gl #Hg =AY F(International Convention on Oil

Pollution Preparedness, Response and Cooperation 11/29/90)
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o F% f3 BAC A% cduu-me 2 PP By TAFEF 44N
(Protocol on Preparedness, Response and Co-operation to pollution Incidents
by Hazardous and Noxious Substances, 2000, 3/15/00)

o Aute FalerEs Alx~®l AbS FA A F 2 (The International Convention

on the control of harmful anti-fouling systems on Ships 10/5/01)

) 71524 A3 nAAAd

o 19693 FHFLoAA A FaA MY #I F2(International Convention

(e}

Relating to Intervention on the High Seas in Cases of Oil Pollution
Casualties 11/29/69 : 19692 = 21 & 2F)

o 1969 i dEalol et WA el #et ¢ °f(International Convention
on Civil Liability for Oil Pollution Damage London 11/29/69, as amended 19
November 1976 and 25 May 1984)

o AalA F=ade 'AR B TR e el 7|5ed dafol i AR A F
(Convention on Civil Liability for Oil Pollution Damage Resulting from
Exploration for and Exploitation of Seabed Mineral Resources 5/1/77 )

o L AENEAYS AT FAVIEHAd #e §F(International Convention
on the Establishment of an International Fund for Compensation for Oil
Pollution Damage 12/18/71, as amended 19 November 1976 and 25 May
1984)

) AFe gl #F AH G

o Convention for the Prevention of Marine Pollution by Dumping from Ships

and Aircraft (as amended) 2/15/72(9. & 2 & o)
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Convention on the Protection of the Marine Environment of the Baltic Sea
Area 3/22/74
Protocol for the Prevention of Pollution of the Mediterranean Sea by
Dumping from Ships and Aircraft 1976
Protocol Concerning Cooperation 1in Combating Pollution of the
Mediterranean Sea by Oil and Other Harmful Substances in Cases of
Emergency 2/2/76
Convention for the Protection of the Mediterranean Sea Against Pollution
2/16/76
United Nations Convention on the Law of the Sea 12/10/82 Convention for
the Protection and Development of the Marine Environment of the Wider
Caribbean Region 3/24/83
Protocol Concerning Cooperation in Combating Oil Spills in the Wider
Caribbean Region 3/24/83
Supplementary Protocol to the Agreement on Regional Cooperation in
Combating Pollution of the South-East Pacific by Oil and Other Harmful
Substances in Cases of Emergency 7/22/83
Protocol for the Protection of the South-East Pacific Against Pollution from
Land-based Sources 7/23/83
Agreement for Cooperation in Dealing with Pollution of the North Sea by
Oil and Other Harmful Substances 9/13/83
Protocol for the Protection of the Mediterranean Sea Against Pollution from

Land-based Sources 5/17/80
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1926 W= HFoRe] FHRAE FAE EJEr] 9T FAIIE
Washingtonoll A 7§13 gk v} Qlt}h, o]oj A 1934d o= g =o] o] ZAE A
Aol Alo)sto] HEZ7E A3 HES V= ToE Hol 1935d & 94
3= A3 ol AT YoFxers A
gy 54, olgejol, A 5 3=o] FAEA ol FofvF dejA F2
A A2x e stk A2k o]l Euka o] FAE AARNLES FAAG
< o] & IMCOWA A& oAo]glort FA= oz IMCOZF A #HEA

O

B AR o] FA 5EF A4S 2 A" = AFEIF FdI A=
AT 5 BATS 2F s8] 19543 49 264 H-E 549 12U 70A] #E ol A
716l o3 g 2@l @ FAFgES L 195499 7IFl T S
o S AWNAE % =AY FOILPOL 1954)°] A& = A}, o] 3o
b= 3270 =rolal A= 207 =ol o Ao Vx7F ¥ AL d=A
71 A& £ 9 3 Y (Faulkner) 2 129} 7] E}2] ZhA] ¢t}

o] ok 1958 7¢ 269l wEekT 2 ¥ o] FHofe

o

ﬂ_
shth she] 1962w 1954 F ko] A o] AE At o] MALS

M

55
19679 5o LEEA =Y TANER] RS FET I50E oo 3t
7159 MEFAHGLE Fete 5 Auwdd FAE Assidd. o

19673 39 118,000 A#3tE T duts

i 6
A Eg Ay A(Torrey Canyon)® AbdolA] B vpel e ke 7] &4

17) Inter-Governmental Maritime Consultative Organization, @A) ZFAsAL7]| 2] HAlL 19824
IMOZE 71FEom, IMCO xS 19580 LR o 195995 A2 9%
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FAtme wulgrel Age) oge FTANOE F&HHT FUAFA 2 A sho]
JARA ) FAPFRORE A% 0 @L WAL B AU

oo sto] 19699 109 195499 | E I HFe] LAYAE A
FAHES AAFE 19609 /44 o (OILPOL)I®S} 19694 €] 7] &
wel 5ol glolAel walgel Adel e A @00 AT 1969
deo] o5 F @oke Aokel 389 2 o) o] £ dRNH 12Ye]

W o5 BE oo thste] HEE R Ho] 9o, dAE 19783 19 20¢

fo
ule

>
-

offof M2 4 WEstYa, A= 19759 5¥ 6¥o wHasty T 1971 o
= 9 ~Eydg oty Great Barrier ReefS B 337 93 WA s %Atz

7F 2ARe A5 AYeziE SEule s 7FY Fe HAaToer F9)7)
E1

B Z7he e E S Bkl EEE #8248 8F ToluA 1054
de defo At A3 AFe ode WAl HAghs Aol

=071 w&Eol 19699 ¢ IMCO F 3o A= 243
AT FAZYE LFe7I= AYsd o] A2l
10 Aol A 45 5 AT

1973 3 oA F F(MARPOL 1973)20& s FedS W=7 93t

o ol AN A A FolA A AN FaA@eozA | BRT of)

18) The 1969 Amendments to the International Convention for the Prevention of Pollution of
the Sea by Oil, 1954 : OILPOL

19) The International Convention relating to Intervention on the High Seas in cases of Oil
Pollution Casualties, 1969

20) International Convention for the Prevention of Pollution from Ships, 1973 : MARPOL 1973
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wystar Zh7k Aol 2ad dwo]l ®olA @A HA 1978l i HH

Frade] ehdat e Aol e A S O (TSPP)22 el A= 1973 af
A4 FH(MARPOL 1973 @ °F)oll wiste] =27 +4 & 7hsto] sl Fo d =g of

9] 19783 oA A (1978 ProtocoDE A HAI A T=dl o] A o] o]&En} 73/78 3 &+ S
12 2F(MARPOL 73/78)©] t}.

o

o] oJFG A+ 1973 MARPOL ¥d% & FAs= & 5434 ofvg §
YR folsel AoRA, Aoz wogerel 19739 MARPOL ¥ o
T 109 #AE Bolok gl whetx o] MARPOL 9|AAE HE
MARPOL 73/780]28} 1 Y&t}
1980 dj ol Sol obA AlAl ZA el A dif fx2Md FEAbLTE T
=

0%
ol
—_
32

Jo
BN
2y

(Exxon Valdez) &
Abarel] &gk e d e 3RTHE =l gl ~7ke] 1,0000 wH Y
of gk 2dd A9 AE FEstdn. oo A=SS W2 vme AR
Tl ¥k HE(OPA 199023)2 AAQetAch 1 W8 1990 79 14

Frdoe] m=e) Yo oW olFAHAATx
=5 agetal vk @ Al E|AZ I (IMO) o] ol F 27 Hoo 9 3]
(MEPC)®= MARPOL 73/78% ®¢ Zstatr] g 2 o] 1992 34

of
-
2
2

o

6dol B FEME MASAT. 2 W82 1993d 7 64 o] Fo] Ax A

21) vithol 715k Ale 1972419 AFFEIRAG el oJsfe] FAH
22) International Conference on Tanker Safety and Pollution Prevention

23) Oil Pollution Act of 1990
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AAE FEHs712 stk 19899 109 vl =39 A kel 2] Aste] Al A
7179 MR AT LI MEPC) FE2 FFs AAsa o]F 2 A4
o FgEs AX HAFAHOoZ 19909 11€, 7|E2adv-ts 2 FHo

B3 =AY F(OPRC 1990)= A Elsko] 1995 54 139 ol 2 & Azt

t:l
|
g
=)
A

TR ol WA, 27, x=29
o] o fafstetE A (HNS)2o o)k FEAFL Y Az ol A F7hE o] w
2} oo gk =A% iH B oS, FHAA F=0 daAo] A E AT

199610l SABNAL = £5 F3 229 Sl wE Sy
of tlg =A% FMHNS Convention 1996)292 A& 3l71%= 3t} of-& &
2000 3€¥o] fFFE o= 3 OPRC 1990 3 oFeo] o] oAste] 3l
5 Abarel] ok Al A Ao dib] B dS, gY AlAE SR

% s f5 8 Bl @ eduul o 2 FHo B TAGE 9

s A H APl 2w A 2,300
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L

S84
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o
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4 41 (OPRC/HNS 2000)5 A &l3}7] %= 3} vt

24) Hazardous and Noxious Substances

25) International Convention on Liability and Compensation for Damage in Connection with the
Carriage of Hazardous and Noxious Substances by Sea, 1996
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(1) 73/78 A ¥ 9EA A} (MARPOL 73/78)
O #okYH : Protocol of 1978 Relating to the International Convention
for the Prevention of Pollution from Ships, 1973.
O A&ECTE) 1978, 2. 17(1983. 10. 2)
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30) International Pollution Prevention Certificate for the Carriage of Noxious Liquid Substances
In Bulk
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31) International Sewage Pollution Prevention Certificate

32) International Garbage Pollution Prevention Certificate
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(2) 1972a H7ZIEF71 93 AFedHAFHHDLC 1972)
O Yok ® : Convention on the Prevention of Marine Pollution by

Dumping of Wastes and Other Matter, 1972

O AY(g) 1972, 12. 29(1975. 8. 30)

O EA I FFEI g e dLA

O #HATUY @ HFed WA, A7E2dH, a5, 2 @ FAHAFY
Aol #a HE, FHAFARAY

O AHEwsgl @ Auk g7 D FT (platform)

G, A&, vl=m, A7) 5 ANFAFAES AR A =A 5 ol
A ASEE ek kol A ¥ 7] & (Industrial Wastes), a2 9 (Sewage
Sludge), =9 7] & (Dredged Material), ®AF4 ¥l 7] & (Radioactive Wastes)
55 Adsy] A% FHoz 1940dg 3 ols U E
gt 2y AYS olgg AVIEES TAGLE 8T 5 gls B o}
gt #5405 HolAlg S Fote] #HrlEo] AdAd wA= oFFFS 1
Hoto] #H7| =9 S FFIIl e FAA Aol HA 2 AT

1971 6 A HAZ]I F(IMO)= ol A4 3] o] o] Ao we} 3%
Qe e AHFT AFYRHIWGMP)S A Xstar dd oA A1x 3o F 7Y
st A7l E SRR H FHHE #HA7I=Y F71E AAcGE
A4 dAdel ZaAel AZIHAT. vadEs Tl e FofekS Al
ZotRom FAZt ol gHAEAE AZFESF 8HSAL. ololEdE AR
= T dolsku el S FFIIe B FEIE 35 sHFH s F okt
< Aulstdom 19724 4o A NALZ|FE St =

25EFM AEZE AAEH dd Fo AFAA o] AEES A6
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(3) 19901 7]

International Convention on Oil Pollution Preparedness,

Response and Co-operation, 1990
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O AHCLE) 1990, 11. 30(1995. 5. 13)

O BA Yo ANLA A5 HA 2L AFBARA
O BATUY 1 HFL G RA Y

O FUF&(=3uEa) @ 1999. 11. 9(2000. 2. 9)

O AgWe  BE Hu

1989 o< Hbg Z(Exxon Valdez)d Alxl o] 3 mjZo s FF2 Ao
ek HE(OPA 1990)& AA s Alxzfzxde olF A (Double Hul)E ¢
Tkt o oAl A 7] FIMO) ol A= MARPOL #5419 7fALS A
12]]

ol Al FE 50008 oo BE FEAL o)FHA E: og BE

z

108 FANANT A6 FHe)A vFSe] Akl oAzl F3 AN
A6T416)% A Y L, S FBAREANMEPO)Z dol2 8§70
QA ae] oiulaky]l AE WoRrE AHES 9Y7Z Sgvh =@ vw 4
Bo mgRgow 19906 B PFAGL A% 23 L ws s )
A7z golstdnk. ol weh AN/ TFIMO)E 19909 58 FH 92

ARov 9 1149 19909 Eedu e ¥ deel Bd TAY

flo

of Pere 19729 BE} Y] REAR T gor] Fa g

34) Mgt 3= AE F e BFE UIHDWT, Dead Weight Ton)
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O TUld LAAt=z Qs s w2 & As 7t AdAFA 4 F
7] E ol Al A Lol Felstoof . (ATx)

al
O 7 FATE P2 b g4 AZsel FRoGAuel B A

b9

oAt A dxo AT dx=tol AF Ao B FAo] Al

O
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A gAEAG W H e FBetelol du, ArHow AxF 77}

© sz 0 §e PEetelo} g

(4) 2000d = 3l EZ2 93 o @dv]-dq-3 2 P A ZAFE
2] A A (OPRC/HNS 2000)
O YoYU w : Protocol on Preparedness, Response and Co-operation to

pollution Incidents by Hazardous and Noxious Substances, 2000,
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O AH(EE) : 2000. 3. 15. (v 7)
-2 Egzd  OPRC 3 ¥=% 1670 o)A "ol % 1270 Y 73
o & A fFegdEd FEAFe o G AWA

O AguI W AT 7B AFY HAo] g A EE I

= AN = VIS ddr s R A"l #d = A9 H(OPRC 1990) 3

2ol fa s B A(HNS)] o iR L@ T B i AP o
el glol FALN FAS AF AT AWAAE ATHE AL Ao

f

shar dth 2 Fokell oAt dAdmE2 FelsdtEd LAAALE o
7 A WS FUHAEAA e O E F7F0t Y FY

of ok &, o} & MAuEE fFasstEd wE Abae]l divlelr] §F UH
AgE Fgsto] v x|stofof gt} B gAAM A FafsttEAE FAF
A7 FH(IMO) @ 2Folvt 71EF Z=(MARPOL S)olA €A% g2 AgHSlo
B, of7lde /e frdll 2 5 Aoz AHogH vg AYEH, At
2, A3tdol 60CE EA EeE A4EZA, XA FH (packaged form) = F5
He fe 2 g9 EE 55 2¥9n A/ HEd AS, felsiegEA

2 gwEte RE AMES FRAT AW SAE o 2 o, FYAA

£ FEdtolop @t
oM 18/M%e BED 149 REAR TAH] o Fa g
o ggat g
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T LAt E dd FFS S F A= wbe AY . A 4
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N

GAE e gAl] BHekn 7% - gulA Ao Foshe] o At (A5R)

O 71et e dAta din] gt &7lEe] #g AL (A6x), 71EH FH

oAt A dxo AT dx=3tol AF Ao B FAo] Al

O olfg PAo] e AF, WAHLE dxE AT 7= dx=0
A Al A O i v S Adgeto]of sha, ATAHoR dxF =7t

t a2 0 §e Peetelo g,

(5) 20013 Hute] B s A2d AG A I AHL(AFS Convention)
O HYYU™ : The International Convention on the control of harmful

anti-fouling systems on Ships 2001

O A& (¢E) @ 2001. 10. 5.(P]E¢E)
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(6) Auto] W rES A 9D wE Ao #F FAH(BWM Convention 2004)
O ¥ Y™ : International Convention for the Control and Management
Ships’ Ballast Water and Sediments, 2004
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Wl 2] ~ E 4= W 3H(Ballast water exchange)

- 71EH o2 7t b SAZEH 2000 Y, T4 2000 o] A
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<E 19> FUl9 ogYd SO2 vl=F

24 o449 )% 294
Az | F A
AYARY | B | A2 (B3R A2 | 22 |HE=
531,060 190,578 | 66,910 | 133,758 | 89,046 | 1,055 | 6,602 | 43,111
2000
(35.9) | (12.6) | (25.2) | (168) | (0.2) (1.2) | 8.1
2001 526,596| 196,606 | 63,438 | 125,048 | 91,442 | 1,224 | 7,300 | 41,538
(37.3) | (12.0) | (23.7) | (174 | (0.2) (1.4) | (7.9)
A %110605| 673 7,134 | 1,550 - 124 846 278
noa 23246 | 801 7,301 | 3,057 | 794 78 386 | 10,829
(34) | (314) | (132) | (34) (0.3) (1.7) | (46.6)
o | 9267 | 3,015 | 2,081 | 3577 | 109 75 310 100
g 17,109 | 1,142 | 1,759 | 6,859 | 1,779 29 308 | 5,233
6.7) | (10.3) | (40.1) | (10.4) | (0.2) (1.8) | (30.6)
3 F| 1539 - 835 406 84 50 122 42
A 339 | 1219 | 898 910 66 40 195 68
2 A 82,970 | 17,944 | 10,591 | 19,537 | 28,937 56 176 | 5,729
(216) | (12.8) | (235)| (349 | (0.1) 0.2) | (6.9)
72 71147637 17,061 | 6,318 | 17,784 | 2,781 451 1,605 | 1,637
7 933,795 | 14,261 | 3,558 | 14,101 | 165 11 314 | 1,385
%z B|20514| 32 2,753 {15,823 | 1,300 43 438 125
% 739,333 | 24,146 | 1578 | 7,028 | 4,820 50 459 | 1,252
A E[18676| 2,018 | 2,988 | 9,339 | 2945 39 384 963
| 63244 19080 | 8561 | 7204 | 19746 32 422 | 8,199
- (30.2) | (135) | (11.4) | (31.2) (0.1) 0.7) | (13.0)
7 8149339 | 3,790 | 3,709 | 12,685 | 27,435 55 669 | 1,996
A g 102,349| 89,496 | 2,659 | 6,143 | 470 90 579 | 2,912
(874) | (26) | 6.0) | (05) (0.1) 0.6) | (2.8)
A F| 3577 | 1,928 | 715 45 11 1 87 790
F) 20009 o] F 712 dEd wMEFFAE /E ERAA 2 A

Feldon wAse A
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(A& 12003 &4 A A3
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<F¥E 20> ] 299 NO, W%

(9] @ =)
1 2E94d ol oA
A% | =4

quAae | BlArg | A xS | AAFA (W71EAY| E2 | HER
o000 | 1003958 1513111 88,265 112,601 50,935  12,847/421,639) 166,360
(151 @8] (11.2) (5.1) (1.3)] (42.0)] (166)
o001 | 1045337 165382/ 84,136] 110,314 52736 13,744/ 456,126) 162,899
(15.8) (8.0)] (10.6) (5.0) (1.3)] (43.6)] (15.6)
A& 86,780 1,178 17,012] 1,599 0 692| 51,231| 15,068
S 51,838 289 5661 2,658 993 491 23596 18,150
0.6)) (109 (5.1) (1.9) (0.9)] (455)] (35.0)
o T 33921 1,320 4,009 3,677 47 461 18,760| 5,647
o0 59,293| 14243 © 4,064] 7,068] 2758 523| 17812 12,825
(240)f 69| (119 (4.7) 0.9)| (30.0)] (21.6)
T 12,129 0 1,824 522 23 306|  7,154] 2,300
o 2l 20,100 900{ . 2,302 648 20 543| 11,994 3,693
A 63570 23862 3,058/ 12833 3577 469 11,047| 8724
(375)]  (4.8)] = (20.2) (5.6) 0.7 (174 137
73 71| 178972 24999 14,180 10,333| 3,309 4478 97,742| 23931
F o9 61,522 5931 3861 25934 172 80| 20,063] 5481
= 5| 57628 102) 3271 18272 16 1,137| 28538 6,292
= 9| 93385  44236]  4,136] 4,164 1,553 639 29504/ 9,153
A B 46,092 825| 3833 5143|3510 1,302| 24,896 6,583
a4 u 79,452 8,080 4867 5607| 16907 684| 27519 15788
(102) 61| (71| (2L3) 0.9)| (346)] (19.9)
73 | 92,707 1589 5252|7679 19,613 1,204| 43842 13528
74 | 95013|  35178] 4914 4,119 238 37,012| 12825
Al F| 12,935 2,650 1,892 58 0 5416/ 2911

F) 2000 o] F 7S AER MEFEAE 12 WS

Feldom wAse A
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4.2.3 o]43 g4 (CO2) MiE=4d s

Stebe] ol ACO2) MEFL 999 AA 10912 AA DA o
17%% AAskn glow Bod ol Fe CO2 WMEWH AU AT FrhE
e 3070 AAFHANL/FOECD) 93 FoA A Be Aoz e
5otk Fu eAsks wEe B Foleh pAE E 213 2rh

<E 21> £A7= MEF F7 Folgk FAN
g9l HE

Faf 1981 1985 1990 1995 1996 1997
A A (A) 138,712 | 164,675 | 242,390 373,199 410,351 430,945
TFEFEB) | 11,215 | 20,054 42,438 81,348 89,250 92,350
B/A(%) 8.08 12.17 17.49 21.79 21.73 21.43
CO2(%) 98.10 97.89 98.99 99.42 99.46 99.48
CH4(%) 1.57 1.76 1.09 0.28 0.28 0.22
N20(%) 0.34 0.35 0.33 0.30 0.30 0.30
Al 100.00 100.00 100.00 100.00 100.00 100.00
A wEAEATd, AT FA A oS-k, 1998

fud
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Q2 A

L

=l

. aey Aoz R

AAolY AFAE W EFH = CO2%Fel Hlstd wf -

N R
Z)el o3 CO2 W& Fol

WA= CO2 M=Fe] A A

=

da, 27 19 Ay B AdTAe]l Ly 4
AR, aue] 272 wEFe] 1981 o
& CO2 7h=7F AA8kal vk 1998 7] F o=

SER
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(HOC Oz E)
500
450 r
400 }
350 +
300 -
250

200 -
160
100 E

o
f

A

1990 o] W x 3220 ¢

7o)

| ak &

-

"o Al i =5 = CO2 Wi &=
std, A AlAl A CO2 ¥iEFe] oF 2.33% = NOx® 1551%, SOx9 6.29%

of HlelH %A @Fe& FHA Ao FAH T M0, FRE Hufo g RE
EHe CO27b FulE ol A A A ek vl &o] o = A A7 5 (IMO)

M= kel A2 dspzbzd tigk A7 A H 1 glem® SOx, NOx

o} &7 % CO29 Auto2HE 9 Hj=E A7l 77k Al 7)o AAE Ao
2 o aso] ol th&3 7% At H A Al A
<¥E 22> Aute] NOx, SOx, CO2 v =%

e HE

T = NOx (%) SOx (%) CcO2 (%)

WakA, o] A, e A Ak 771 81.59 202| 84.87 28,184| 83.87

9] g+ 174| 18.41 36/ 15.13 5422|  16.13

Aup = oukag ek 945  37.46 238 23.45 33,606 2.70

A = A 1578  62.54 777 76.65| 1,211571] 97.30

AR F A 2,523 100.00| 1,015 100.00| 1,245,177 100.00

A A A A aak g ek 15,728| 1551 9,035 6.29] 556,781 2.33

A A A A 101,430[ 100.00/143,565| 100.00]23,881,000| 100.00
40) QE-& AF) CO29) ok 2.7%7} Auro ZHE MAE= o7 243 Qe
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4.3 JA}AZI FF(IMO) Al R 4= o5 Bet

I

¥ 239 & 73/78 oA A P Y FHEA 62 AutozRyY d7|od
W= 2 (MARPOL 73/78 Annex VD)olA #lst= 7129 &4y o1 2
Ao wEY 2 F8 FANES e

<& 23> d7ZlLdHATHY Fo FA NE

f71od 52| =4 F Q8 A W &
dxaaE [ o WENE ATT 1w g EE s
(NOx) SO A A A e AFE(A30kW 2T EE 7)o A9

gane |gase b Bw ST AR F I A%

2. 0= 2 cdAge {FE3eH FA4(1.5%
(SOx) H?—__lﬂi H_ o ] ]—: b -ﬂ T T ]( 0 ]0})
e Bz A gAY Ag
1. ~zZ+ %;d_/] ;q]—;s]_
Auaz | sz | edEAEA AR EA A A g _
b 347t/ 2% vd wx 2 aztdwa Fd
4, wj7|7k =9 L5772
&9 &%
2. At B A &
L&Y =4 dE57] ]
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I Ratificationl * Worldwide 4.5%S limit » North Sea SECA

* Global use of BDN -Use of 1.5%S

» Baltic Sea SECA - Possible use of scrubbers
- Use of 1.5%S fuels
- Possible use of scrubbers

P

2003 2004 I 2005 2006 2007 2008
| 2 year co-decision | |1 yr. EIF] L 1
» Use of 0.1%S in all

+ Baltic Sea SECA EU ports

* North Sea SECA

* Use 1.5% S fuels at sea in SECA + All ferries entering

* Use of 0.2%S fuels in all EU ports EU ports to use

1.5%S at all times
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<3 26> European emissions of SO2: and NOx(millions of tons)

Year 1990 2010
Region SO2 NOx SO2 NOx
EU15 16.3 13.2 3.8° 6.5"
Non-EU 21.6 10.2 9.9" 7.3"
International shipping 2.8 4.0 2.8° 4.0
Total for Europe 40.77 27.4 16.5 17.8

1. Projection according to the EU directive on national emission ceilings (2001/81/EC).

2. Projection according to Goethenburg protocol of 1999 for abating acidification,
eutrofocation, and ground-level ozone under the Convention on Long-range
Transboundary Air Pollution.

3. Level of emission in 1990.

(1) &3 FARE
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<3 27> Discount of Fairway Dues, Fuel Oil Sulphur Content-Sweden(’98. 1)

dE FTF kg R 9 F 748l A(SEK/unit of vessel's gross tonnage)
(% m/m) Ferries Other ships
0.5 =%t 0.09 -
0.1 =%t 3 0.9
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<3 28> Differentiated Port Dues, Fuel Oil Sulphur Content-Major-Sweden

Ak 57 2 g0 E5(dE FT ) (SEK/unit of vessel's gross tonnage)
& T Ferries<0.5% m/m Ferries>0.5% m/m
and other ships<1.0% m/m and other ships>1.0% m/m
I1dR=7 0.000'981 79 1Y o] % + 0.06('98d 7¥€ 1Y o] %)
TdR= 0.000'99d 19 1¥ o] %) +0.13('99d 1¥ 1d o] %)
TdR= 0.000'00d 19 1d o] %) +0.20000d 1¥ 1d o] %)
A= - 0100700 1¥ 1d o] %) 0.000'00 19 1« o] %)
i - 0100700 1¥ 1Y o] %) 0.000°00 1¥ 1¢ o] %
~2EZE - 0100700 1¥ 1Y o] %) 0.00°00 1¥ 1¢ o] %
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<3# 29> Performance and cost using seawater exhaust scrubbers

Content Percentage removed US$ per ton removed
SOx 90 3,933
NOx 10 4,200
PM 80 27,650

<3 30> Analysis per 1,000 tons, Bunkers consumed in the SECA

Reduction in| Benefits Costs US$ | Net Benefits

Content SOx Tons | US$ 1,000 1,000 US$ 1,000

Replacing 2.5% residual

bunkers with 1.9% fuel at sea 20 7 20 29

Scrubbing 2.5% residual fuel 45 177 16 161
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<3 31> Comparison of methods of analysis for reducing emissions from ships

Reduction in | Reduction in | Costs | Benefits | Net Benefits ;
MAe;};(l)d;Sof SOx emissions | PM emissions | US$ US$ Us$ C](?))Setn iﬁ&/o
v 1,000tons tons million | million million a
1. Impact 404 6202 | 1,066 | 2,246 | 1,180 2.1
Statement
2. Annex VI 250 560 744 1,001 257 14
3. EU estimates 540 10,820 1,137 | 2,904 1,767 2.6
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<3# 32> Comparison of SOx and PM removing methods

Reduction in | Reduction in | Costs | Benefits | Net Benefits Benefit/
SOx emissions| PM emissions | US$ US$ USs$ cost tatio
1,000tons fons million | million | million 4
By EU legislation ;
At Sea 237 - 719 936 217 1.3
Ferries 75 - 199 345 146 14
In-Port 92 6,202 148 965 817 6.5
Total 404 6,202 1,066 | 2,246 1,180 2.1
By Scrubbing permitted ;
529 6,202 865 2,736 1,871 3.2
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T 3ot TBTE= 37018 FE7|& x&star o] 7k &4 (hydrophobicity)

= Z7] wZol B At FHRHEAAY AEA A MEA sHHA Ao
TBT9 LogKow(octanol-water partitioning coefficient) #%< 4.3-46 HH = H

axa 9lom A EF=7 9 (bio-concentration factor):= A =Fo| upgl o}

8 #S Koy dwtAow FxloA FRbe] o2& FE Holx gt
Fraa 2 AEA

A2 BasE il 9ol ASAAS AR SA=ZE 275
>=
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TBTY oldl A%4, BEFs4, EAgEe] A 54 $& AA5
& FAow 1980 HE ALTAR PARGES aglon, AT
(IMO)ell A &= 2003358 EE 2lxdd TBT 3 WeEsno A8S w4

Agol gadrte Aol WaR o F W& SaAgd o3 AugFel we oA JEAs %
Lo 1lgo
g =

B aEo] $th(Bryan et al, 1986; Horiguchi et al, 1994; Ten Hallers—Tjabbes, 1994). -
ES AAY Holu E& T3 U A5, TBT7F 7MY Y228 & s B
(Bryan et al, 1988) a4 W 1 ng/l °|ste] TBT TLolA JExAM~7l §25 0 (Bryan et al,
1986). YA~ W] 22 A Ate] wEW HYxo P} A FA T (vas deferens)o] HA
Ha g3 gAgE Tl Ho st A SE(vulva)S ol &) WEo] AAHoZH IA

| ey o= M sfAdto]l 74 A B rHGibbs and Bryan, 1986). A3 ZUE Ho] uwt=d
Aol B L HEd & Qg®H AYolx Ed" dFHol ®o] TAHNN(Baley &
Davies, 1989), TBT9] H WA A=A Algo] FAE & QAT 3 &o] HaEATt (Evan et al,
1991).
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Bujol Ak A aE el shelsh 19829 W sEfel oa Gy e
Fguel Al lkg/mw AEZ FHF WG] ZANY Holst M

EFAES FH3 Folrlol A 5o olJEAL FAHY

f

o] AEAYo 2 = Furslgl

4+
of Q% dojol N LHFL AT FLAFoR AT FL ASE Ak

o) Abel olgle] Be AdoA sl AEF % Hehst wnsH 9
. Globallast®l) Z 23 AlFE o] xtz o ostd, A7k 309 ~1009 &

op 1L

He WygreSR

i

3 19 B o 600001F 9] FHEO] WYL U

48) Dreissena polymorpha
49) Asterias amurensis
50) Undaria pinnatifida

51) WHAES #AEE 93k xggutet 273 (Globallast : Global Ballast Water Management
Programme)
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<29 10> Marine species in ballast water
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6.3 AAX 3P

A A7 T(IMO) Y FE5Fe] 20043 29 139 Aule] Wy ~ES 7y
2w E Ao BE g BWM Convention 2004)S A €st) o, 20083 ¢

= 7 FoA AATFAOR AL APsE AL Bz FAHT 9
ole] wet W=, A TF M RT AXFAAE W 2Es e 9 wiEIT

Aol A ME FAS st U AXFoA s W 2EFu oA
37

g 9 glitel 9% A RE

6.3.1 V=7 o] o5k

1980t Zoll FHolAM FHE THFeE otz FoM ALY AME

o

= W= 1990 ol HIEA FEAlE
Agstol o MF A= Fo Fdel A= wiASL vk 1990d
4l

S
S

i
>
rlr
>
il
_?L
i
o
9,
>
Do
ot
(o
fru
4z
N
N

ol Rt 4
ol 4 g Al dhalA e wlErY A% (EEZ) ol gelut S 2,000
e ol Sl MY WeliESe mBE RS, FrAA Wel
E4E AAdoz #esed 289 APAge A@e BAsYT 1996
dORES QUNERA, 19009 WO ES A $UsE, oHE P A
W] AN ARG FAZAE RolRRW A1E WE 44UAE v
= A selom Smadd ood® 1996 WEES 3 At
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(ANS)®] frdat Faks Haskshr7] HE dofo] =7F AR =d5 A6
Aok =g 1996 HEC welk 2000 Fo] =7 WY AES B EZE
FS et o, of Aol v FHo A= ZE A EFANA 8
HAEs e =X, EEZ ojdolA w= FHo2 ddsts e Aol
thato] A=l WeAEs AeA Ao A, EEZ oldollA v= sF9o=
P&Fst= B Adte] tiste] WHAEFS WA G5 T FE 24 5
of & Aol EedHo glom, dA doFAHLeR Hol = 1996d WE
del MY AESs YA olFE et A, ofE Hutst= AT,

ojt}. FdH WFEE-E 19999 2¥o] w=
A3 Aygs Faygow = FAL Y H 31123 )] A

o
gargie. ol AUNE YU MER RTF AT ADs/) Al T A
o

BALLAST WATER REPORTING FORM

1. VESSEL INFORMATIGN 2. BALLAST WATER

Wessel Mame: |'Iﬁ'u'|: B0 Mumber: Specity units: m®, MT, LT, 5T _
Crwwner - |aT: ll‘;dl Sign: Total Ballast Wates on Board:

Flag- Tarrival Data: [Agent:

Last Por and Country: [Arrivwal Port: Total Ballast Water Capacity:

Mexl Port and Country:

2. BALLAST WATER TANKS BALLAST WATER MANAGEMENT PLAN ON BOARD? YES NG MANAGEMENT FLAN BAPLEMENTED! YES__ MO
TOTAL N, OF TAMKS ON BOARD MO, OF TANKS IN BALLAST IF NOME IN BALLAST. GO TO NO. 5.

NO. OF TANKS EXCHANGED MOL OF TANKS NOT EXCHANGED

4. BALLAST WATER HISTORY: RECORD ALL TANKS THAT WILL BE DEBALLASTED IN PORT STATE OF ARRIVAL: IF NONE GO TO NO, 5,
Tankartaids BW SOURCE EW EXCHANGE BW DISCHARGE

ILERE e cirche onen: Ermgyty Hetill or Flow Through

St pen itk GATE FORT or oLt TEae | DaTE ENGROINT WEHLINAE % SHA BATE PORT or VOLLMAE | SALIFATY |
“HMSIE_‘!]! DT Y LAT. LONG. Junfls | ounits | DORAYY | LAT  LOMG. funitst Exch HH(. L | FDDMM!’V LAY LOWG, Ui bs) SAEREE

Ballast Watar Tank Codes: Forepaak = FP, Altpask = AP, Double Bottom = DB, Wing = WT. Topside = 15, Carge Hold - CH, O - Other
IF EXCHANGES WERE NOT CONDUCTED, STATE OTHER CONTROL ACTIONIS) TAKEN: = =
IF NOME, STATE REASON WHY 0T :

S. B0 BALLAST WATER GUIDELINES ON BOARD (RES. A...|20)? YES NO
AESFONSIBELE OFFICER'S MAME AND TITLE IPRINTED} AND SIGNATURE:

<219 11> Ballast water reporting form in USA
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52) Australian Quarantine and Inspection Service
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6.3.3 = A ;A7 F-(IMO) ] o5

flo

Mupo A W& E Be2ES BAL FALA BAROE 53T AL,

Rl

19670 LA e Fx4d Ed Ad(Torrey Canyon)® o] 7 HA
E AZIE dutel osiA of7|HE EE SHAALE &t mAHY, S
73/78 @ 2 A WA E F(MARPOL 73/78)e wi gk =+ Al AF7] 7-(IMO) 2] 174
2] A Abgel Al R HHETS &7e Adute] W iES ZA 7

A71E At Aduke] A Al o] Fom lsto]l F wTbel A AT WHAE

WH2ESF o]FS WAS7] 3 £A4E T35t gt
obZ 2 1992 <2k 7H 3] o (UNECD) ol A Bl EZ A =
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53) Global Environmental Facility
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54) Informal Working Group
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