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A Study on the Control Method of Pollutants
from Shipbreaking

Min-Jae Ha

Department of maritime Police Science

Graduate School of Korea Maritime University

Abstract

As of Jan. 2006, numbers of korean registered ocean-going vessels reached 546
which amounted to 13,716,733 G/T. Vessels, generally speaking, finish her life
cycle and are dismantled or recycled. However, most of these activities have
been done in undeveloped countries instead of in developed countries as the
environmental restrictions in developed countries get more strict, accordingly
international bodies adopted shipbreaking-related guidelines and prohibit

transboundary of obsolete ships, taken as one of wastes.

In this regards, the author intends to make a guidelines on shipbreaking to
minimize the wastes of pollutants and hazardous materials from shipbreaking,
which may threat safety of workers and surrounding environments shipbreaking,
and to encourage reuse and recycling, in addition, we plan to prepare draft Ship
Recycling Act , considering that international convention will be adopted in a
couple years.

This paper is aimed to suggest an effective control of pollutants and
hazardous materials with a method of their inventory from ship construction
and subsequent ship operations, at the same time to prepare Technical
Guidelines to  minimize harmful wastes from  shipdismantling and
Environmentally Sound Ship Recycling Act in Korea with references to a few
relevent International Convention, Guidelines and Regulation.

The research will have Korean government recognize the importance of

shipbreaking and recycling for workers’ safety and environmental protection in



order to keep up with current international movement toward the adoption of
international new convention, therefore this study will enable the government to
prepare for guidelines and domestic law in advance to be applicable to

shipbreaking and recycling in the near future.
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1) |kl A

AdtsfA ol olA MO 982 2002 3Y #4432 MEPCE YoM Hx=
A71H Ak o] 3o o]oj o] Algtel] thEl AFd7] 13 SR To] HY
HRa, o] Fehe dAY HupAggo] B3 HARE AFsa, IMOQ JF
#ate] A& A A St

MEPC+= 2003 7€ #1492 MEPC 3] 2o| A wligl® “a vk &g o
AFM"E AEsAT. o] AFH(IMO GUIDELINES ON SHIP RECYCLING)
= 2003 12¢ 59 IMO9| 239 A o]AtE] oA AHH AT, IMO= A o] A
AXE A e A =98 AdyFolt

2) 53

IMO guidelines +&FHo] wad HAuS AHgsie HAHAY FHe=zA

AZdES Festa A AL FHld B3 AHS AgdezH Aty &

ik
b

re

of APAMl= Adutel ALEA AGAte] ¢ FHe} edEd WE
< W3 Yz A fAES B b

Hd A BAAA dHS At diAs Haststo] oAl

of
X

il
fo
ot
ol
2
o
T
o
=
32
kv
riet
o,
N
N,

r
o

_13_



gar A ageA 28He FAHeR Fag AL

=]
=2 =
HE Agste EAot. duwe dutel £FEwUEd Ax

ull

0
)
N

passportE X frafof gt

MARoR IMO ARHE ABE Avtel FHAFE THETh ot ABE
Ao Qe ARLAN) FuE EFAE Aol ED AREAL AU
Aol ILO% WAg e els) AdE AANE 5 ABEAYL 53

=
g A=A oARE FrsjoF 3o

3. ILO Guideline
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4. IMO Convention (Draft)

- Draft International Convention for the Safe and Environmentally Sound
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LD T = DWT = = No.

<T212-10> MA ek i #5} (Million LDT, Million DWT and number of vessels)
(At& %3 : COMMISSION OF THE EUROPEAN COMMUNITIES, SEC(200B#5)

2003, 2004, 20053 F-¢ A8k A =Fo] FA3] #HAsF = =
o] £9o] AFsle AR 3ol ¢ AA|AHoIA7] WjEolt. o]}
U MEe Mu A Fe 7o dFS A= Aog Wl

4.0

o

3.5

3.0

< w v r~ ) o o - = = o+ wn 0
=] a =] (- =) (=] (=] (=1 o (= (=1 (=] o
o L) =3 L] =3 [ (=] (=] o [=3 (= (=] (=]
- - - - i - o~ ~ ~ ~ ~ ™~ ~
P ulk carrier m—Container Qil tanker == (Other cargo vessel m—ther

<O82-11> MBof & ME A (million LDT)
A2 Z X : Container, Clarkson (2006), reading from graplnKer,

Clarksons.net, reading from graph.
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A2 %A B FAF AusA TS ARFAEN FIE W} 9

Ak ol 1YL W, 59 AAAE A=A b g Fo AU At

Qe AL BFeA Y g Fe HIBT

60%

S50%

10%

0%

1994 1955 1596 1997 1958 1999 2000 2001 2002 2003 2004 2005 2008

= = Bangladesh = India Pakistan

China
<O22-12> F 2 Muk A F7I9 AlE M5, 1994-2006
(A5 %3 : COMMISSION OF THE EUROPEAN COMMUNITIES,
SEC(2007)645)

1B AR Ave] TAW wge MR Fdv F7h TAL

% Ajzo] EUAl 7hdske =7b, otxel7b 5, EUS7E wolt

ol

EU Member States
1 14%

South/Central
America New EU Member
3% States
18%

EU accession
countries

FSU / | . 3%

\\ Other Europe

]
Austraﬁan’NZ_lu' | —

3%
3% | ke
| | Africa/Middle East
Asiafindian Sub 16%
Continent
7%

<O 2-13> 5l & Muke| =&, 2001-2003
A2Z&XH : COWI/TREN study (2004), p.58, based on
Clarkson fleet databas
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20043 ) A 20061 Alo] ek 7,000,000LTD A=< Aulzfo] &A=t 18]
oo sfAE MAFe I Fote] Aute] W Ha dFQA Antog

A A o5 19 go] FHo| 7F53i.

<¥2-4> COWI/TREN ¢4 7toi| 2|st ojafe|l 4 ut of A 2F,
All types, Accelerated phase-out scheme for oikéss (Million LDT)

Passeng Other

Phase| Other | Bulk |Containe Gas| &' carqao Non-cargq Oil Total
out year tanker | carrier r ro-ro vesgel vessel | tanker

vehicle
2008 0.2 2.8 0.9 0.3 0.7 1.3 0.1 1.3 716
2009 0.2 2.7 0.9 0.3 0.7 1.1 0.1 1.1 11
2010 0.3 2.6 1.0 0.3 0.6 1.0 0.1 11,0 14.9
2011 0.3 2.4 1.0 0.3 0.5 0.9 0.1 0.4 519
2012 0.4 2.3 1.0 0.2 0.4 0.8 0.1 0.3 55
2013 0.5 2.2 1.1 0.2 0.4 0.8 0.1 0.4 5J7
2014 0.6 2.1 1.2 0.2 0.4 0.7 0.0 0.4 5J6
2015 0.7 2.1 1.3 0.2 0.4 0.7 0.0 1.2 616

Source: COWI/TREN study, pp. 82 and 84.
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<TOE2-14> ol ek X|odo| MulshAd =&

(AHAZ=A 0 2¥ 92~ www.greenpeaceweb.org)

<O & 2-15> gZ2dAle] siEEuM MMHE HZE HE2es BE
(AHAZ=A 0 2¥ 92~ www.greenpeaceweb.org)
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Rast of the World_‘
0% \
Turkey Wnknown
2 - \ [
1% -“"“-n.\_ ,"I 2%
Vietnam \
1% )

Bangladash
23%

B Bangladesh

China Oindia

15%
O Pakistan
OIndian Sub Cont

W China
Indian Sub Cont

2% O Vietnam

W Turkey
Pakistan

8% O Rest of the Weorld

W Unknown

India
432%

<O 22-16> = 7tH MEF sifA H| 2, (share of LDT)
(= %3 : COMMISSION OF THE EUROPEAN COMMUNITIES, SEC(2007)645)

Ao A9, FAHA B4 BA $FO AR AL P 2H A
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- Draft Guidelines for the development of the Inventory of Hazardous

Materials

- Draft Guidelines for Survey and Certification of Ships under the
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the Safe and Environmentally Sound

Convention for

International

Recycling of Ships

- Draft Guidelines for safe environmentally sound ship recycling - Part 1
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o HlME gFx k. o] e EU W& EU A#9 uta folsfd
(UNCLOS)oll w2} EU <ol Y e olgdst= Adutel] Hgd

1) Zdutal d ks

EUI AN = Auts Ao we} ZAste FalEde A3xoeze o]5S A
WA, SACl EUW S duta] d ko] et 31842 &g AJde Hrlg &
stal vk EUW S th# 2l 187 &AL olgefol, Wl7]o] g vddd

ol #Aska A

ol
ol
ol

:rL

]

<¥E2-5> EU U9 Tetd MEEUAM &

_ ] A7t AT
% 7 A28 Cadnn
ol &gl o} Simon S.p.a. (Naples) 80,000
4 7] 9 Van Heygen Recycling S.A. (Gent) 120,000
Scheepssloperij Nederland
== 30,000
B.V.(Gravendeel)

* 1. Source : COWI/TREN study 2. LDT : A3}l FEF
o Wtol 9, divkz, e, g Folile}, EAE, 239, Brlelop 2 w29
o] Toll= AduteiA HELA T AT

EUS o329 ol AualAle 44 A% siAge 7HAD 9ol =F =
ASE S Qe Ave 2R A A B ABEHT Uk A o %

= =
A4 2 R ol Fol Uy dSFH Iy Fx2A9 A= &5 3T

A2 Aus Aol 448 Qe A%, 72w, YA, dEAo

Y FF St BFVALRE A9 A A B FHEL L CPEAL
sigol EASAY A BR0Pe AN, E AU} FHLTE F
34 FAY, FAFHS TAF A 4GS FAFOA YA AFH
Hol EWRL e Ak gk ol Yl BU, 53] ML=l AE A
oAl A A A R SA9 09e PART 44 FAE BRI 9
ol g 2o AT Ak Ao

D 498 A
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T3l H7E BAL AT 229 Boge] FEREUA FAALS ] 2L F
ofo] Fe Aol AZHAT. 1980 2HH =2HAG /3l Hr=9 $FH=

2
ARF B 771 2 olFH Aol B FAAA WE 7177 UNEPY F4

W@ AnAg s& mgew A fel fAEe B AAAL Fore

)2 4 9t o Zzagelt upHcte B FHANT AHSo] T o

2) 7holE A
19821 UNEP 33l 3 #H7EY 744
Aol B AFS wE7] A AR 2E5S FAYT. o] ME AR
< 1985 12¢ Jhol2 Aozt EY= fral HIIESY SHHoE HAAG B
& A% AMAS dF5E desv Y e UNEP A Ad3= 19874
6¥ 3ooA Flol2 XA =2l
FoolEe] FAC &I mAFS wdEsty] st HE ARV AE Vs
59 ARES AHE & de AdS FANUT.
3) vk FHeoF
fFalE71Ee F7F 7 ol 2 AHY FA #S Feko HE vz 39Ut
1989 39 204 FEH 22¢7bA] 2929 wpAde] A¥EHAG. 2 AFH F3f
Zl=e] =7 3k ol Aol #F AAA AL 19893 UNEP F3 s}l
fral #HA7IES F7F 3 ols H AE FAlo #3 uhA F eF(Basel Convention
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on the Control of Trans boundary Movements of Hazardous Wastes and
their Disposal)ol2} Ezl& @FS Agstrlol o=tk 10570 73 &
HAA T SAEEC)E vhAFe HF gAAMo A A, npdF ke 2084
=7Fe] HIE F 90¥ F<Q 1992 5¥€ 5¢U A o7 wFE At

UNEP/CHW.6/23 “Technical guidelines for the environmentally sound
management of the full and partial dismantling of ships”+ A8} 34| %
AR AAE BYE A vlol=dglo g npd e dgo g nhsoly
t}.

D stol=etele] 24
ESM (Environmentally Sound Management) 7]&2 A3 A< 9

=
ANEE Q3 H7tEc] FAAHoR 1A% BEs & + U=F Vs

Lo

gEe WANNY ZAHN BW FEL HPE 2|9 159 wWEE
(UNEPS] nlA@ehe] Wate AAMe €499 248024 1989 Fotel of
P& 2Pk 2 FAHNA "ESM'] 71Zo] AurE Aok

@ wAE et A
sk RE I bsE WA fa@ HIEe] ALBOR Has
ook stx, WA H7BL AAA TR A} Bk Zolth 7 H7| e
JFE olF EAS Feolol o WalAok @k 12U B4 gl wEAR F
g o718 AFe Buolt. Wokel BE Fad BEE AP AL B

30 AP 287 YAE e @ AL st Aol

6. #A =% 717 (ILO)
ILO(International Labour Organization)®] °©]JAF3] = 2002 11¢ 285 A 3
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o

7. AN A7 (IMO)

T A &AL 7] F(IMO : International Maritime Organization)ol| A= =2}
o = 5 AF Agopr|ol Ao AA FxITolA dute sfAAl TSt
AFd NEo e v X {3 H7|E

o Y FAdeE oAy 7HA FAFAE FEFol wet old il fAEH

o7 A Aut AL thstd =9t Ak 423 MEPC 3] 9 A A A

Eo] 2009 ¥ Fofo] WEE HHE T It IHH

=T
goz s AgAr ¥ A2

X
¢
m

AB7L 3o A A Mu A& B sho] =gkl (“IMO GUIDELINES
ON SHIP RECYCLING”)o] 20031 12¢ =& =] it}

IMO MEPC &7} 3]oje A 2743k 8937
S e FeE A HAS A o] s HAd siAe B A

4
¢ ANFL 22aE AxFse] JAREES e Ee st Ao
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ol
oM,

(

o
X

i

8. = A 3l &3] ¢ & (ICS)

1999 2¢, A Lol B3 4bde] VA A (the Industry Working Party
on Ship Recycling, IWPSR)= A3} 3] o] & (International Chamber of
Shipping : ICS)2] @& 3lol] AP AT IWPSRe= Aub siA| 9} #dste] 373
I b ZAlol B3 dEe SR AHEHA

IWPSR= 2001'd 8ol Mutaj&go &3t AAIHQ A 73] (the Industry
Code of Practice on Ship Recycling, ICPSR)S FXZ3Th. ©] AFT3E e =3
> AEE Uit dute] FHle} FHEE FAY RHAHUG o] ALqARe 8

F 2HS A #Faid 22 A, AgES A A== Aol g
229 EAE FAe= AR Hisksk= A AT
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A3 vt A SAA A= BAE 4

o

31 =l A Al =AH

B ATAME Pl 2AF TAN HA S AP 2ASHA

<TYE3-1> TR Al dAl o)A

3 hutp: //kr. srd.yahoo. com/S=1 2966056/K=AiAls . /v=2/1=-SW0/R=2/TR=23100; _ylt=AhmfcGMKADucvLHSZ6__X - Microsoft Internet Explorer [ (=1E]
oEE EIE EAW EAENG =D T *
Q-0 RRAG Pp=sh=w @ 25 & U E 3

| 0 [ Nt uiw Intersteel o,k vIBos

P 52 QOR O Y2 (shopping 3 book store &) #0ITH= BHE. QUBI &) HEHLHED & DA

G (FIIEAY A
%) INTERSTEEL r A
ShipsUtopa = h\'» . =
EHAI0] HIZL|A BHE! | . Al
r= Pl pid Lu\Y L
() EfAEl0] EmiBLICk - 3 "
e
ol 7
#a
| B .
Bﬁ Vessle Name  S8HUE [05-21] T 2 A2
& 56,895 ear Built 1967 (05 e
] M7= qpe  TugBeat o L0517) 2E ;
INTERSTEEL Vessle Name  HEZ [05-14] 23 =Bl
Ship's Parts
s ﬂ G/T 18 Scedr Bt 1976.6
S8 A Tepe . wSmal Boat
naine 1 ach Pa
. | A=} ofiok Y . | 'Reeyull 4%
‘essle Name No.15
433 CLASS HER 7F4E287
s K J4PANESE  Year BUlll 1988
- aT
) TEIDWT SUS HIES 2 Aok B3|
s
% SALE THHE Tvpe THNKIMO3
| VessleName  Towing Tugboat =
T o e Sear Buill 1353 W HIEE HANSHIN BLZGBGSH
a2 [ DERLE ﬂ S e e OWNE ———
= Tugboat
~ (X)O|E| AE e ey e o P SR Al ALEE 5087 4 4015 (FIRIEIAR
‘: (F)RIE|AE ) AseeEs [ deRs / MoIER GG ne e FAX: 0512928517 =
«J |NTERSTEEL coesni 2007 WreRsTeRL L i ResehuED oL BaCe e e o 5
€ (£ @ DEN

1) 3 k7R
o RAA] AVET AFEF AA Ay A AE 7Y
o duk A, wiuj, Fdur Z1A wef B JEFA 71
o 20061 11€ 7% °F 3043 A

2) Avt A 23
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THA7F 2000 A 7FA] A G duke vhg <#3-1>3 2o

<HE3-1> Adub A 2H

ME Vessel Name G/T Vessel Type Year Built
, HP 1335 (FA) 576.78 AR AXA ks
Oil/Gas -
Carrier a}u}m- 451.00 H 71 &0 1979
A1 = 264.00 #H 71 &0 1980
Ca%;gega}}ip HEg s 196.67 A E g ukA 1971
Kotikoyo 488.00 o] 1985
SAFANOVO 739.00 o] A 1980
A3015 LS 180.12 o] A 1966
& 5358 % 190.00 o] d 1964
Fishing A3035 L& 166.00 o] 1967
Vessel Vostochnyy 172.00 oA 1970
Nadezhda 492.00 o A 1989
Nautica 305.00 o] A 1977
Lebedin 621.00 o d 1971
Prozelit 671.00 o] A 1969
984S 56.83 Tug Boat 1967
g% 19.00 Small Boat 1976
Tug/Small —N
Vessel A2H Z:E_ 53.00 Tug Boat 1983
A 934 = 34.01 Tug Boat 1962
8845 39.43 Tug Boat 1971
A3 A= 166.00 o (FA) 1987
s 218.76 o (F-4) 1975
Barge Ship 2$5% 225.00 o (FA) 1989
T911s 330.00 EgA 1990
2toF501 % u] EfA 1990
F.Docks/ 743H03% 370.00 SN 1980
Cranes 2940005 1790.00 Aoler = 1976
3) Adr SAA B EF EF
THAANA At A A F2 A= FFS e <3HE3-2>9 Zo] &

o



<¥3-2> A1k A A

nE
o

1 3¢
=T

#H A A
Agw 7= #H 44

6

o e 7| 2

ANEol 2lAE ol 2

[€]
(B2, TV %)

4) Adut sjAA B =4
THAANA A sfjAA] B 222 o5 <

DAR A RREL AAGE RS S+ Yok

<33-3> AdEb A A Y =2

A

3 FZFkg)
X3 4,167
2E Y 5,560
1 6,240
2 H 14,950
25 950
2=®l 450
LS| 6,720
A 39,037

5) Aut A =

_35_



tio
e

A
,Agerds] Bust 54 g duds AuAAgdd Je 2E

<2¥3-2> Au A BF

2. W Ak siA e 2AH
1) A A o] FAA3

fo) AHde Botel @ 5
[}
AA



3}

1=}

RLN

%ol

T

Atk ek ks Al 2 F o] Al

A

(I ez ]

AR

2 A

o Al dursiA 7 TAA 7]

J

£

o X1
al

o
]

=

==
i
=

T

P
T
A}

]
H

g
IR}
i
3 )

0]
pal

=&
d A%

L

T

1

A

<
e

s ofx A L-EH

O
e}
R

-
KX
T

<]

s
2 Bt
2) 2]

o] 2] &

o}l
m__m

o
i~

A8

—
fite)

oI
i~

o, Auelol

9 AR B

MNAE gle AZA 2ol

o
El
!

e

e
iy
0

~
o

oF

RSk

=
=

o)
AR

Far

<

3

o)

M]_J—l

o}

[¢
g, o] ¥

tel ol

1

o

7

2 37
o, o Wl gz

se @k webd AR

< FAk=Eo] A7
[}

NAA7E LA Abg

A

8

=13
s

11}

ha

A=

X
1=}
RIS

3l

o

)

A7 vk, 2AAl 7]
g

0

A}

gel A

3

A

L

R

ol &

L

[

l

51)4

O]

o Azs}

=13
bl

X
pis

_]

eets w745l

=

AR 2utel

o)
AR

<
T
A

,_ﬂo
Nro
i

—

;OU

SAZE o] F oA 7]

Z
)

!

sA Han, webs 2 At

S

=

=

A

A

ah

S

=

FaREls

A 7}

]
H

i

<]
pul

ZA A9

T

L.

&

A= 71E vee GA

i<

SHERS HAas

A

ol th

)

o8

i ] ]

33

sy
2

H7E A

3}

_37_

IR I T

5

g



o

G

~

;o..u
B

oo

ol

H
M

LN

AR

o ARG,

_38_



A4 2

iz

r
jat

ol

1) === (Anode)

3)

a7 4l

A

Fo FA3} foulings

A (hull) 7 ==

22!

]

oo
| = R

§‘:‘1-

ol

5 74

drEs HAEFEZEA

P ¥

I

A

~
fite)

<0
g
S

T
wE
i

Al e ol

™

of

2) F(Lead)

2 =
= [}

=, e, AJEL AE7], &7, gol=x, Ao

Z15 0
S| =

ze]
Hr

ol
vt

gl ¢A dd. o™

=
=

2] A

el

e
o

)

+
ol
o

ar
ol
A

-
-

AANA A, ol o

7HA &

i)

¥s|

NEE PR RIS

3

[e) o) BRe)
oode B

3) < (Mercury)

Al, A7

B

_39_



o TR PO OF e fo = o ® W T o —
oy - 8 X R ~
T TP R T T = T @ ol
A T o HX s L MOy e T T
H j T 5 = M = 1 B X
T 2T oA A W Hx s oo
o)/ SR T o %X oo

i o oE < s aRL = T
DI T X W A

W CET R o w MR oy
A T o Mo Do DR o <O W
= ﬂ\../]]7N._ \13150a¢ﬂ leT
Tf TERLE A
W oo B ogr mo B . - Ty
- oo B uﬁﬂrﬂ;m]w o madwnnE o) R s
. Sy N - % no Gl
T 2 T Oox T < T OW Ox M ™
G- T oo gl M T WA
£y v PR o LI cams ol o
Wk = 7 odo ®wm X = B : =
5 T P T = o UICSeRy o ©
—_— Jl] ~ R0 o

T I 2t B\l Y
3 — = O#dﬂ el
WM T RN W ol NN G feed X
o] ks oD wox 9 ~ H Ho oy do T < __o._
PR omMEREITE g gy ol T
= TN om R oo 9 2D 2oy M -
I o~ gp o] Z = N SA 7 —_ i rim
R o = © S oo T X M

T fe] al

BF i s dpme e BRI IR 2o
o BT %O o W e N —_F B
b EXTHEET N s g T e oo T4
RIS RO S-s N oe =T A -
®E g N o o g T Molw o 8 R o
GQMHQ%vOl B8R T OT o WM E K R
5 o ~3 = = ) Zo o 3
) .%L mﬂ = W Plo o) ) MM Mo w1 I WE n ﬂ.ﬂ Hﬁ_m Wo WM_V Aﬂ ol BA_V_'
w & ok o = jl R O i Y o] ® = 2 Ne o ozr
A I W T g od ® st E oW R T o '
A SN T S TOW O e MR To

7 A

#7154
e gesdER

=]
=

W

$E7}

2 ol
A&7} Hejd TBT7}

=

o

ol &€t

FaozA

_40_

}up

7_(1

14 1.0ug/Le] HEolA A

8
of A %ot}

=]
T

o

5
T

Hol o}F %
=
=2

AARE7A

=

=

AEd AEA

tributytin oxide(TBT)¥} tributyltin fluoride
9oy 19703} o]

t}. TBT
2 98 ARSI Ao

v 3o F,



B =l

=

=

SIEE

=

=

£ 0.0005ppb9]

A A

il

0]
pal

F40] o

)

2

S

|

72

]

i)

HJAEE 2003 1€ 12

oy
of

=0

oF

o A TBTS

=]
T

Q)
=

of ARgo] FAFEAI, 20087 1€ 1

i

HA, A

2=

=

qE,

71&,

9
integrated & free-standing tanks, &<

2. 718 & AE(oils & fuels)
1) Al A

T
T

tt. dE/(F.O)

;OL
on
el

o

X
™

e 7lade

L

¥ 31, System oil

AL
sump tank, Cylinder oil separate purpose tankol 2| =]

T

(L.O)E

el

o))

(drum)el] & A

A
o

A
OO

!

O
il
jN

b))

2) 9134 (Hazard)

]
ﬂl
ol
B

ﬁo
B

o

W

N
mf
™

%

+

—

AL

Lin
Nfo
o

o

o
4!

ol
s
oF

ol

%

27)(fish) 9} Bo] Abgolth i7te] HAHE 7]

)
2

el
!

3}

[e)

HAl vl x| ®=ell A A = o of

°

3l

Z
fd

IS 2RE AA" 7§34 dsg= <

=]
=

_‘|

3) #1712 A

X

o

gt

_41_



v X2 ool o). FE7 A (monitoring)= 71 F « B #H

]

2w o}
_'H_

§_]__

4

o] &

q, A A A%

)
pul

1o}, =7hg A

| of of

KO

s

ki3

= Utk

of

ol

FEFE A

gAR2A A7 294, 8

2]

1Ee

71 =3 40l

glojuol] HaEojok shal,

=

-

ez, o

S

s

ol FralH7IER A H ook

Al (labelling) =] o oF

g AAHD A}

3 77} %

9 93

o

g

s

a3
g

3 71

a fFelH e A

[

]

o
vl

I 71 & 8ol whel A2 s ofof

9

o

=7k

3l | 7]

S 3

e

o

fu

A=

H 7=

=

=

23 7]

=
=

0]
pul

1o

g 2Ed Yt ALY

olH 7]

1
T

uj 2
=
o of

?] 2~ E 4~ (Bilge & Ballast water)

ul
=

1) AUl 91
Bilge water

=K

—

el

detsf A

o))

<)

I
o}

AU gy E BdE =

L
R

< Eo|t}. Bilge water

o

—

A

o)
+

N
)
oo

—_

o

)

3 Aduta) A 4]

e =2
7}

=
=

°

3 AL
# & ballast tank

=

=

3} E A& ballast water

Ballast water+= T}

2w gl

Rl

Z

| 3} 542 ballast water®

BE
o] dAFAY, AHo g2 Aoy eE recycling yardZ

]

7

—~
o

i

A o1&

9

paud

oA

R Y

_42_

o]



3171 s eE o 22 9 ballast water7} 23 o]t} Ballast water=
Aub el o ®Baca wAE 4 vk Aduke] Ballast waterot I =9 &
& B3 FAFF sldo] IMOS FH3HA 8 Foltt.

2) 934

Bilge watere= & 71§ H7IEE ?ﬂ%ﬂ%tﬂ, o] Bilge water’} EGE o
2 L9=Hd Frtetd 71 H 3= o AdAl A= U7 wZol
o} o] & 11¥3lH, bilge watere A8 A 2Y ¢ VIE o 2HY 4
3 it & 4 9t Bilge watere= FF{F dE5f, I=E JHE,
biocides, 71E# grease, AF&3lF4, 5% 22 2L9EEAS FHE +
th. 353 Ul 9] Ballast water= dirty ballast water2 5 HT}.

Fr7lE=S T3 B &l Ballast water®] wjE- Akal & 714 ol

2

ol
=
3] E oF7]F 4 At} Ballast water= HE5 FTAEFo] B2 whojy o]

I
o
£

cegel 4HH Aol A FE Urh,

[efe] H pis N

Ballast waterg &3tc] o] AHQl F(species)®] T5o2 A7 AE3HE 9
s Agstr] 8, e vk IMO o[ 3] gAZAMEIERE FARF7IA S} H
A9 olFS HASSH7] 3¢ ballast water =& X 3)oll wet @ ballast

3) H7= A=

Bilge water$} Ballast watere= 749 A8 Ay evaporation pits(Ballast
water?t SHE o|FHAY, Aoz uE wE2E 4 v MARPOL ¢ *
£ I+ "W E5 = Ballast water?] 3§ 7}s3 7159 s tig 4= Al
ot

Ag % RS E5e) A A
LA Ao

of
ot

f
ol
e
N
>,
i
rlo

Wi Aol ed=2S &

_43_



o1&

Foll o]

1) AW SA

™

i
o

frol

el
)

fan
22!

™

—

:AE
|

0
=)

—_
fite)

8

Y

- B
e =

HA Al A T #H JEA A

9|

7] Z o

o4 vt
A

KR
L.

ﬁo

A AR e ¢

A ks

oy

Tor

==
o

2 "HeHd

o]
o

=0

*E‘sl.bl

JJo

Aol 7}

ol

U=

s,

Aol A A A = o of

Ho| A 10cmY]

-

3} A

P75

]

ml

o]

oy
NI

)

gkeF A

AvHAI(&A, E

s}

ArpAl 2 E o] ¥ (blasting) :

o Al 4R el #Q

[e]
=4

o}

23!

-,

(e}
H

]

9 2}o

bs

al

Aol W%, = el

2 o]t}

)
=

A
4

A0 W)

fite)

o

3}
v

]

A 7 7]

BO
™
;o,._

1o

oF

}

SER RN

.

_44_



A==

T

=TIt ol

1
L

=8 &< = EH

ZIAH 2 AA

o,
(steel plates)

1

N

CER

o

ai

73l 7 7]

A

o
=

2

9 =ge

E

°l

I

)

o
i
-

X AAYAER FAIH

N

L

o A BAEHs

A e e ol

o

fu

9] labelling

J

&

w
B

wr

oy

X
il
N

=3
"o

I
T

TBTS] AHE-2 AlAl e A HelA

stz AAZH

S

=9

o
=
w

el
oR

e]
M-
ﬂmu
Y
I
ﬂmu

—

NI

)

©

22
s

7l 7heh ek

i
==

<

F o] 2008y ol wF

=

& e

5 7]

L

2R

=

A Al 2=E Y] FAlol &
al

WA 2 ol 4
SAE, 28 AAZol

O]

3) #1712 A
g

.

g A =] of of

o

o

g A2

)
i

ok AYgdas 7]

3|
pud

e, #H7]= ook

kA

47

ol

H71= 8 Ag

At

g Baiol

l oF

3]

_45_

g, ©]

=

pu—

ma o

Al ol



JeUAY $8 A2 B4 AAE FaAAE2H 48 HAEA A

gL 27tel

ks
“

bt

FAol weh we) s o]}

=
=

3 = 7]

[e)
T

5. A1 ™ (Asbestos)

1) AW $A]

)

o}

ok O
TS5 T

]

SFX

o
Ein

3}
==

[e)
, s

El_].—

o =

O EZ
- o6 «w

g

2) 934

o

o
™

—_
fite)

B

AT ACMS] AHE7F kA

o

k2|
H 2

e 9

7z

Ho
A

i A A2 2]

i}

%

A

2 ZdHE FAAL,

ol

ojm

M
=,

N

o
mJ

—_—

0

H AWl wEHA ok Hel FHAG

o]
H

mr_o

B
ol
ot
__O_H
of
ZH
B
T
o)
50
o))
TR

o|)
HH

e
fiTe)

sl
7

o))

it

3) #7E A2

oo

olth. weby Mme AA

=

Aol A et ARozrH =549 nE, AW #7e nF,

=7}e] Aol A

}
=],

T

‘Z_ r

B B 527 (PPE)<t, A A< # 7

N

Tor

]
——

MHAAA ==X

R

°l, ol A

[e)
=

w

i
H

O

o)
N
H

BIN

)

3

_46_



954914, o]

d sl

A
2l

A A

L

T

AAZRAF A =

mAAE R 57

&

7] A goltt. ARAAZAL

AbgrE A A

o}
-

el

)
<)

it

ol

Nfo

L
T

Z
)

L

R

2}

]
H

A}
2}

o

=
K3

el A A, 7]

A1
~

[
pul

5=

il

0]
pal

= of of

b,

aL

o

°

l

Jok )i,

5

o

i3 8 A of

5

Q

[¢

A 2 Atel] <
o]

o <]

=

9

g
Zr Al (Monitoring) = 4]
= Ay

AR
)
g npaz

ks
gl

523

ARAIE S A GAol A Al 5 8l oF

o))
NIl

1

£l

ar

oy AL

o8

o

]

~~|/

P2

ACM9 ¢

T

L.

o] ZA}

9
pa

e},

f A oF

O]

A W@ 247} A

ACMo| 211

0

o
oF
el
Tr
i

£
;OL

ToH
B

el

0

el

U

£ ywAA k=

ACM2] 2HEj

0]
pal

5=3

v}l ‘Grey List' 2t

=

pu—

o 014 #H 7]
o, ol

=]
e

F7gol7]

o

o7&

T

L

]

ot
CEEENERE

0]
A A ol

=
T

L

Bl 2] 7 = of of

1) A $1 3]

PCB

6. PCBs
PCBY

T

\=]

]

o

ol

R

=

fie)
ol

]

)
T

PCB9 Grey List

)

RLN

2

Al
o



(Gasket)

- Cable H A

U
ui

K

T
B
)
o
_6U
2
]
|
™
Hn

Wl
Ll

oF
oF
KR

fan
22!

)

™
)

oo
of

fan
o

- caulking(®] 3"l

)

iy
o

5 7] |t PCBel

R4

3t} PCB7} 71 <€ 5

s

%4

A

1 -

=]
=

A ol

A

L=

PCB=

=7
L

2) 934

)
gl
i

N~

o))

ze)

Hr

o
U
o)

Tor

%

2 4EA J7] WEolH.

3) #H7IE A
PCB<} PCB

ok, PCBO A A =

k)
pud

3 oF

LIRS

M

el

1 A1
T}

0

=
k]

2 a}
&5 o of

o

El

v ol A e PCBAAS AEE 80l whet

o] =7hE°] 1980

o o 7§49

e

[
pul

ek, 3

k<

o

3 =] of of

oo

F933L, PCBA}

file)

7

(1978-1982)¢ PCB A

=

=)
RN

A8

~
fiTe)

=z

22!

= 2
= &

o)t FAel AR PCBS] (RE)HEFA

of AAl WA Folgh HAAL

—_—

w

N

7

—_—

SKe)

NI

A AA

A==

S 3

e

PR B RS

o))

PCB$} PCB gHE3

L
R

, 2Eal Al H

_48_



Yok Article 6] 7]l weEt #H 7

PCB9] level©]

o

L

A =) =
A A== PCB or PCB

&l oF

[

ar

i
il S

—_

KH

A A A A D& PCBO

toh. PCBH =71 & 9

ks
pul

g dol

label

BH

o
Plo

)
ar

o

L

=

=
L

5 7]
W 2]

1

kel

Als Sl

3_}‘_
o

3
=)

2 9

A, 19

°

oF ®t} H 7R
/\g /\é
, AlE e oAl

.

R

7FA A
HA A E o

=
=
S

HE=

=]
oA A o] A Al7], Smoke detector, B}

2 o] o}
nE 94

T

Hj A2 3 7l

TEO F

L

T}

]_

k]

9

7. 718 #H 7=

2

7

of A=z #H 7

=
L

]

<

o))

2) %)

Y
N

i

o
B

ﬁo
B

BIN

Hr

il
i)

£ sk wwel

7

LR
=

3}

9

< 50% ©]

3T
™

p

3l o},

Zobe] FAe wer 5w ofof

A% AeldAd s wel s ool

3) PVC(Polyvinyl chloride)

T

A=, PVC A

=)
=13
=

skal o

5

o

3}
=

sHgelel wet PVCrE A4

=13
=

e

o))
ol

o)
N

T

< H7]

L

_49_

3}

9

75 of o

_7

=

A7 =

1

7V E



ﬂ..nAO
cul =
5 g : %ﬂﬂawmwm‘ﬂ
< Ha poa °
g w 5 H_fE%@ - ﬁ
~ %o . —_— ™ ﬂv_M #E -~
oy ) o) o | & RO o) )
I & T ® % d b
< Sy ‘H|_/ £ lv_Al B ‘m,# ) K o 2
=~ o _n.,_w o T ~ © ey Y ) = 2 e
™ = H a X o TR T o SANT NP o
& . < JJo i o N oy T 3 o e N
- ] ny o LN _ e o Gs m; o 5 2 ajo )
¢ g w P < R 3 o %‘@iggmﬂ.w T E g
o o_n_p:_ﬂ T mﬁmxmo705 < _\ov,
TR B JoH LR - o ) 2l Nh
: i w9 B [y E T " o & = llo
o T T X o n ° (=3 =y N S 1@,_ =) o
50 —~ ofn o = WAH <0 J| o) o x o Mf L ol w;|1_ ‘WE ‘m& 700
o g < " bR Nraao_E?E+7l,ﬂ ﬂuaao
Of ol JU o o} . ‘._f oWy N - ;OC Zo i o . T T JH U! res
> B o0 T ® G 5 X N TR oo o o o
2 o B ox D S N o TP < R
) Gl J oo T X F ) a oy v ‘_nw_ =z X 5 W " Ao X
B k7§%ﬁ.% ﬂFur;o*Eﬂ 7_4%
_ N w_ . 1dﬂ e ) o 5T o o i = WT. %0 o+
. X 0 XO T . o g | = 0 ot —
ﬂﬂrw T Myzl_ . ~ W MoM Ho ol M < n_.dﬂ ) ,:A/L oﬁ Wl X mm . oy 2
2] ﬂrﬂg_l,:_o»ﬂr,é ﬂ%émﬂ*mrut;%A ﬂ@hﬁo
Y o w o T @%aamoar, - ﬂ1_ﬂ%
o M s T - = e ) T Y i o R
a | alsa B my To o e e ) 7 =k .Y ®) ol y T T gl |
G . Y meg.A t\Ele o o
i o T o S O — o T K
i 4 = = iy oo S B = = )3 T il o
mﬂﬁ. ,ﬁlﬂ,ﬁﬂz o.%uﬁ]ﬂﬂ_@;ﬂ wmmﬂug
ZT ™ ‘wH s K3 ~ o on_o = ‘U! %! X = o E_I —_— ~
Lrﬂﬂ m%%%gﬂ«. mﬂm.vﬂWﬂﬂm ﬁﬂﬁ
;oL B8R ,\M_DH “% JAWO ﬂ wA'O O#E ﬂ.ﬁ” n__.f \“u/ 10 m_._é ~ ‘Dl .AIU‘M _n: H_r o~ Z.._ E—H )
mEQ)ix7yogoowqw@3ubLaL)ﬁ s ﬂufoz
wir =t o < &3 <O = 0 — = oy dio o —~ %o - oy iy
W = 7 2 o X A H.u.w é_znngad. a9 A
ﬂ,,nvm%zfﬂ_l%cﬂﬂ Limﬂ7 e WN,_VL
__\_@Eﬂmwo ﬂfﬁﬂﬂ%ﬂﬂﬂﬂﬂﬂ@uﬂk%
ﬁoﬂl%f JO*LaL%cozﬂﬂMWH%ﬂ,m A
daoéno)ae,xﬂmﬂﬂﬂxmrﬂﬂﬁwﬂ
" :;gwm;a1m;mam
k- o= = ol NI 3 = o = <] M
&Ko =} o O_E . 0 —~ mw._r & \mW ‘._.u
wo \w ﬂ_rm ~ q r W " ° _V;E OL
e W gk - o .
G e W )N
— - o R
5
o

=
=

e

5

= A

NN

gJow g
A A}
[e)

7} 1
- 50 -

=

| A

3

3l

. 017}_1%0



1. Re-sale

JaL o5 T

THAFER ol FoA

ks

o] &

ahoy,

7bs
o] FEwtogE AALEol

ol AAFS-©]

i~
o

<

X
)

)

—_
o

el

el
il

%!

7A

gkl

=
o

7}

ol

o

it

b

!

o

o} 9 5 o] o

£

o

A

H
ol

A el 7} 7} 5 sk

Aol 22l = o

3l Al

fE2 At

S

s

H
BH

U]

2) &

0

gy

=
[€)

B4 A EEo] Azt 7}

)

=N
o

3) 7% ¥ (rafts, lifebuoys, life-vests, survival suits

st

=
[}

AF8-ol 7h

1=]
T

\=]

sttizte o

[e)
Kik=y

I

4) N1 A Al (helmets, workboots, gloves, goggles, overalls

=)

2=

)

=4
o

_51_



=
o mARA vk AUA gol A% AED F dE guE ARHE Faho]
Q
[)

AA A EAE e dREEY Fstedn AdEs AAHNEL el B
ol A AHAI Ayl st A HojoF I
HRAou AFEHA G FE7IFe] 1 =R AJES] A
2l

[e]
°
o g Eal AANE 4RE DU & Atk Frld) =W HtEAL
==
K3

r)v
.|_,

6) =< ¥ (anchor, chains, ventilation components, pipework, %)
Adlo A ALEEE UF FEFELS AALEo] 753 anchor, chains
T2 55 1WY 59 AASILE AREo] 7}s 3t ventilation componentsi}

pipework®] d5-ol%= WL ASrtssEE 557 FAS T AAvirr 7t

1

7) 12487 (toilets, sinks, bath tubs, &)

187 A (Sanitary equipment)®] A S Fe] FAZT sfAsH thRFE
Aol 7hssith. 94 FAHEL thREEo] ZIZaay e A7) (&) A
FolEE Ay A 2 HA"W AAEo] Thssith. AR EA AMES
Az A=A AR Eo] mrdEHo|oploy AAEA EAS
A oleE FATE ofUBRE AEd A T AAHE o] 7hs s

8) 7t

Auto A ALREHE 7HFES & 08 ZFFEY dARE ol&E & Ut

9) A7 wiE e

Ay A F5AFLE F9o] 27 Wi #Hr7|AgdAY Aq&Ese
2 BHoe AAge]l 24 9 AAAeld. wHgE HrHENSs W $F e

KR
=
=225 Bol &fsta 7] Wil ARgdEo]l Esks u

o
ol
g
flo
I
v

op7ld F Ae 4
O Ab&et= Aol utnh. spARE wiE 2] 8 A AR 7IZFo]l ZolAW I o]
FolA = @] Ao

10) S & A

_52_



Feol AgHolod BgA FAA HHe] At 44% SHEAD A
AAA BEHL AT Y3, A Aol BojAW HARA] #aho] o
sl AWzRL 7] 2oz BAste] Azrel JBRAE wel Ao ARHE 5

=
dol Atk ol d 4w dEA e B I} Hofle AL AAEolY WY

~

—_
=
Jo
2
= ¢
®
o
=
o
a.
[en
@)
Z

Re-manufacturing ©]4 re-processinge|l& &2 #H7|== EAE FAA A4
o] 7tsd AES AAHAAAM AL = AR AW FAHLA FoA A
ko] 4 Al ®2] 5 o] Re-manufacturing ©|Y re-processing #A S F3l Ao
& F e Asel A

1) Steel re-manufacturing

FA AT B FHoly AF Aojq So= ¢ o ASE F jle A

e 3NN AL st= Ao dWRE FEF= Aol Ths s

2) Oil re-manufacturing

At A dAH = 7150y HF= oA 3 H AR RS AA AR
g 7ol 2 g du At diFEe] A/ 7152 o3 AFe F
Ol A 5 Sl

3) Mineral re-processing

Z4E vdlE AEs £ S8iA AdsAY AN FEE AXH 2L
AFoz Al a5 vk

4) Copper reclaim

Tee Mmd §g70] Robd ANl golF AW AAm Atk

3. Recycling

_53_



=

3}

olmlo] A% A

=

R

ANATG7 A 2 A

&l

[e)

Aol A TE

gz 3

o] Al A" & Ut

=

Rl =

o
==

A

ol

ol
i
1

o)
o
g

~

A

o

gl

zel
NI
o)
wWr
Hr
i
il
BH

ol

1.

s, e

S

<

B35 3}7]

52

=

1) List2]

i

il

M

ﬁo
B
%
o

139

ofgA A =

A

A
A

F71 $1golot.
2) Liste] ¥ 9
g8l EA9 List
whe} ofe o o]

9

Al &

o

[e)
4492

7

A /\61

2)
2|

550
13z, 71A1+F,

f

3l o},

9

shof of

S

73 5ol ok

A}
2l
AL

24
— 54 —

A Z A ol A

| 7]
=i

}

<}
T«

}AD 3

} =4
F3o] |3
Q29 E A List Part 19

9l

Auto]l xol Auld E
Az e List Part = A7

Part I :

Part II :
Part III :
3) A1z



- b5 -

5 =
< = o
<3 %3 A
.mﬂ a ik _ = Zo ﬂwl
r X3 ¥ T %
— ~ .
W o S oy G
po — T
X O ™ < o I or
ok W il oy oo 3 |or
Y X T M __‘lmm T N e jii=s a |
I or op) I o g Jow ==
2k ) T+ W ol | o i
° N n o= X o X 5 |
< ‘Dv 0% | ,.m up S KW Br Ny o o
— — o) LU W pase) F o B
] o M 3w o I Mg N w|E -
e - e T e oo G G
X <0 B o T =) 7o — = |= H
H SO TN ® ) G %o |t sy m e <]
Y w o o N (el o o o8 21 | N
ol = oy B o o K 16ﬂ 5 = vl | e -
bl o TG T S o A W il kvl | X Yk dor! Ll
\n__/;\A —_ 1mr m ~~ 1;_._ ,ﬁu Mu_. O_E E _70 ﬂ .mﬂ @E UT.—_ ﬂW ﬂW E.e _EE
w %o < oo W R S wp S| & HTﬂﬂﬁgﬂo ol I
o) N J) Iz T oF e a3 =y oL el =1 N ™ w
) A o_# = P < o B pung :_Mgﬂ%ﬂ uﬁanumwﬂ%ﬂm | ®
= — ~ * ~_ ey —_— R 0
o ) o = F R oYy M %Eﬂ_ﬂmﬂgﬂﬂHMmﬂ%ﬂMMM%W &
- W= & oo - AP T 0 2| | o | BB | —~
o .m 7 iy B o N ol 70 m_-Wm nwn_L .M o B O | T njn H_Mﬂ%wmmﬁﬁau% ﬂ.ﬂg W ‘mﬁ%ﬂ# o ﬁo
L NG ¥ 2w WML Nl R g
) 1@ up o mr pooho o o = < | | 7| B ~ | 1)
= ulf - T T - e BIN i <R | = | 2|
2 of T % on s M B 1H =n N A eml |2 o
ol Hr X oy ~ Ry HY U RS
) oo _ﬁ ﬂv.._ E_ -~ B é ‘D! ,_N < P
S = W K™ g KB = o [
iﬁﬂmﬂ,ovm#%ma ,S%“E
o o w o o w < Wos oo T |3
Howez oo W ® P @ Cmaw 5B j
w T ° M T G e o g &N 2
2 @éafuﬁ_faLQl%” -
x = ® oo < o Y @ B D Nd _
T ° H o5 ﬁaﬂek? e R
N o 2w 5 a = Gd
I o0 v = =)
~ ‘w = _u: N e
| T = T
i) o
g



%719 sh=mtolsh A

u

=y

o)
_WV_E
il

3

=3
T

goj2ef 7]

H

o
oF
]

=

al

B
ol

O

o

Gy

—

N\

5

Hlo
Hlo

|

o
3

oy
o

Bir

PCBSY| A}-&7]7F

_Ale-lﬁE”

AL
AL

7]

el

n
o)

w

ol

~
HO

JIUE 7= A=

Aoz A=H

te| = 2 (PCBsp| “

3

Zoly

4'2> =

<i

XXX XX
R |X|R|R|R
T | T 3| T
[<21Ns21 K2l Es2lKep)
DN DN DN DN DN
N[N O\ O
v ] |
H]
o
T
e_u%mamm_
NINEN
| B or | =
RV RV B | T
— o
ans —
pl HW
NEIRES
of| T W | N |
B M| B " | of

_56_




| Au)o] AL A ODS9] A}&7]7F
CFCs YA Yol 1996 7+ A]
A dAHE Ee | 19963 7 A
B 234 A) 1994 7+ 4]
o S WAL | guopg g e isol Ag | 19969717
S
493t E Aol AREE 7hsAdol A | 1996 71 A
11,1493 EMWMESEEE) | duklM AR 71s0] A | 1996 7HA]
HCFC W71 A2 vl 2020 7+A] AR 7S
HBFC el A AREEE 7FsAdo] A | 19961 71 A]
MY BErtols Aol AR 7hsAdo] HS- | 20054 74 A]

@ 294 : A S 9] BT Ao
=

2o A AgA oldle AA2E F88A D Aolth 19A

<¥4-4> Checklist

- A
£ | L, A& | 2E wn | AF | FER L4,
= - LN T o
A/B = 2 (FRex) L, | #F | 2H
2 3}
, o 2 4 o o
A - bl 3T O
A AR T e | el 3
T ) 7
A | awm | ZE2E | BHelA | ¥
ST AEZE | B | A 9%
A | AR AR | wrBe | B

_57_



S A
c/cel |,
A aw | omae | SO | zwe
A | ¥9 | AFTS | ¥ | 23¥
AFTele|
AlAR T e )7 21
A/MA 2l .
L 3} %)
A | CECs |y el 3
=]
B | me | AFTA | AR o
& QXE | A T
B | & | AF7Y | #HAE | ¥3d

@ 3TA A AFH HAF & WS A ] FH
20 YYEEAe] "2FgETE "E3EHA ooz pHEEE 7tz EAES
< AZA Azt e, A A
o ewe R FHEHE 49 EFES "HEH A AR Jdejidt 2
du "oz EREe B 2FSS 4A4E FE WY 3 Jhze 29

A mE obF Adst & W, Agn AF AUATE T3 Aol
<]

s8] olw A/ AEY PATF FAH7] ol del, A ZA/AED GA

o Aol Fulsolol Ak WALYTL BV AnE W5 A Lol
Aok S, o o F AAAAS Auhhe] EFFAAN YshAE

il

_58_



a

0
RO
K+

A0
RO

PCHM

"
N

A4}

T
OH I AN

frol

23!

=)

4
0 O
I+ %0

_JT

~—

BHgol=

<

oF
]

D

w

zzHy

AFFG9
e

Kl
1]

S|

4w

<¥4-5> Checklist

=5

A/B

A

olJ
oy

U

B

ilN

1o}

9]
pal

3 3l A of

A&EHo=

SEREE!

<
s

bel A}

°

had

&
NAH/AED A A N4 H/

%O

o
o))
oI

<o
el
o

mr
o
~
fie)

;i
ol
5]

)
o
-
o))
%O
=
N

Tor

of we}t 7= ook

_59_

2=

9]
pal

fl oF

i3

]

o
vl



<¥Z 4-6> Checklist

P o X T S
RO R oo g
.BR
0 L T - g
%0 T T R ME -
K < o 3
a - M 0| m_ﬁ
(u (n} (n} (n} (u (u . "~
el I GO i = o O 53w o=k
.I_-_“_ mﬁ__= C oH X M.W o C o o o o o .Ir.._ ‘gl E.__v v ﬁ
& | I I T I Y B oy~ %
—_— J;U
mo | 2| T |[PeTaTaPaTy [T To s
mi | U | Yo Pl o el ¥l e g T T g
& < R < ~ R < < < = PP K| o
T
o o n n n n n FommoT
zyal o | Ry | e | E|E w2 O W o Mo P
W] e | T g | | B g R R T e ®
M = | o B YR I - T < ﬂ o
= oA
I T L i o
ol (e o2 BT | e = |BAY G N
IR [Fa® T |NGS® | F | R o) T X M
A e W =0 X R E o L =¥
~ . .OI AL
= L L
_TA (mrel - Ly Mﬂ o ~ \.w = X
| Zw 2w |5 | T |erwan FET O
B B - =~ - X o M= x - . X iy
o3 H] Hl | = | © T %o S x| = ? TR
f— :.L A :.L A O zT ~o ZT o ZT 3 ~ e—u
D _u: ~ _u: ~ .HL T ZT st /ﬂH.;O hy T ‘HA_I ) o
X T < S ﬁu m N ‘H|_r il
o
P e W = wm | w0 P | o mL Ma T
| I | I - I e O_
Of 7T T T T TG A+ 2~ |
m o L N
~ H = -
E% < < < | < | <] €| <] A A " g A
N e W
-
Tom o e

_60_

o}

k]

i ] A oF

A

ol g}



Jl umo
ilN

- 61 -

5 P
m_.ﬂ T U‘._
T Ur
w T !
7R o__/u T o
= ° %o 50 )
£ ~
@ o W oo L 2 5] & s 3
] i W z ) ) 8 - 50
—_ __0‘_ d o ~ 50
n Bl (e) e = v
%ﬂ T N o s \_H_VI M my o w T
. TS R T T e o THH s =) o
ay ) X A ~ TR
ik wow Y oM @ Wl L @ i
W <z § G R ¥
I X0 ﬂu = M \_ froint mn
T 0% TR X R Ol M| W s
N A m TR . Lo > 7 % B
" = M O - E_Exyﬁprmﬁ}ao -
o) N B gy L nnﬁuVJ_/ﬁA =X =
T ~ H oy E_E <X
R b T T I I LR e
T M_u N o g T UTL w ;I:yl o my O#U X < H
i L 5 ° W oo L I o | B |
S 5 o W] e B | L »
o E o w = A q e ol o |
U oy W ® R R m » B
‘m = T _L i H_T‘umo\l/ov,\l_:/o ,OI‘HO J.v ﬂv_mlr.Mﬂ
- D__ﬂo M B ® \p 0 T o ﬁ]L B O Bl o _
5 oK O = ) T =y 45 N X o | =
ﬁ == HW.._ X ) =1
S oy oo ® 0w o - = MU | o= | o
—_
< N < = T pM
mm oY ® P& Ll ® ]| )
. EICY o o° ..& = H H] 2l N =) iy B8r o)
T el T L el prind :.L ﬁ X T 3 1 o
_ K op X wp oo S B~ < o oV N B < )
A 5 < @ ] b N T wrl<
w o A o o < W < [\ = = X
© T o I _ o oy ¥ , < ) o
@ = W + =T L A < BB
TEd TEy 3 AEIEIEF
o ~ |
Ton EaGS v < < < O
pY < | «
<
< | <



® 29&E2 Liste] o] &

5 Part I+ A8te] Fx9} Anjel BAE FoZA vt 3o & I
23 ASolt} ole vt AA L HEGANAH FE2S FHe] Ayt 7]
2 &L ste ARAA B dvrt &&sjoF & Aot HE Part I &

Gy A5 B4 PiERA, Ane FRA me F7b
A 2

FHolty. wrepx Zb Hduteitt 2 BRSO g Y2EE F g 5
ZHEAY H7He ¢S #EEer & Aeolth. B5 Part IS Fio] ERaHE
=2 22EZA Part 119 B2 7l AE g 2EE gHS 0 w3
of & Zleojth

=y By mel A EH =y
oy #FEHL-U=E Z2AE Aoh. WM FIEAY wMiEHFs ATAII=
ek e S drid & #Esi=uprl Bol @ Ao, ol T ol

=
Fol ZE utgd EZ9 HolHES usle grER A4 - AT Pav)

2. ke A 2 g A A

Aol A FAHoAM LASE LAEZDS Zolu FPAY AL
7] Y8 HstAd Ay sAFPF L Hox ofet e oy 7R F
ol E3rE ojorgitt.

1) A= nl A

2
2 R
ol
-

ol

O AAAANA B A e S5 HF Akl el AAY 24

g APstelop gk Ao EAtE AGAVNER AGA/NES 2AGA A
dol 994 B edH IR JEEES FAseloksE, TAAA FEH 9
A5 WasA Azstelol B o] AL MW A/ES FRE Ausm £
FHsM 1 98 dedE Zolw, ARHoE FaAN/ED GE A sEe

_62_



o] 773

1o,

h

ped, o

S

= A A E ook

kel

1=
=2

!

&} o of

=
] of of

—_L

A
=]

]

°

—1;{1

=

o] BRE o AA7

=]
=

_‘|

A
R

of 2HAM A%

T

Z

s

3l A 7}

S

v}

@ A (cutting) 29 Ao

o
L

S o o) 1 T+ C P e ok E
s W @34, R T W o ur.ﬂu
T N T = 0 B 1 |
) " A Ho <} F T3 = il o8
nfy ™ - o —
X = o - mo e LR
A ° g m o g, LI
: W i
T G ﬁro TR o m_. 0 W w1
- T o B o WX o B
e S IS T X OO
T e Yy E NS o X w
wow P P — L
‘ﬂ L lra o X JvE ~ ) .UI
oy W X o= m oW R = Jo i
hy oy N / Ew N
o 2T ® TR TSR LI
RN VN Rt Mo e
bW 3 b ®oom % ) =
o W o = - T A =T 0 P %O 3 T - =
T om ™ T o) g _ 3 o XN
- aANa B oW . O g N T
O X B o N g oa T o F W
A 00 o ,L_/l iy c._o ﬂod .__lnw_u NI 2 io ﬂ_Al 03
) T E HE R b = ~ 3
wom oMo o S e T B X v o b =
w A A e Am s o o
wv <H Mr. S W ool B T o o v w il
N do =T i~ 12 p et o) ol = o M
| X ,Ul T A N - - o
X TN g o T G
~ = Nl o T N A R E—
oW o ® BN M r oo o B S R e
lo I SO | i mozm 2
gy Jo g oo o = O 2
-~ 9 LN = o Mo
BN g e Eaa o Fomop
wEwe v Me KXTwwwoa
g @ x WEET R Ed T TP w %
é%%%ﬂy,wx%%e_ewmﬁﬁmm
—~ o To _
o T O Wy e T wE WY T
BT OWON T . o ou R S m oW e R
oF oy oo oI R R R R I

_63_



Yard output

1

1

Zone F
Waste disposal

- land£ll, memeration
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Storaze aeas
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Secure hazardous wasts storage

External benien storage

Officebuilding:

Processed materials and equipment

1
1
LI

[SMANTLING
AREA

|

1T

Zone C
Aszorting, finishing and
overhauling
- segrezation of hazardous and
non-hazardous materials

Zon
Secondary block
- primary assorting and fixther
cutting into suitable pleces

Treaking area

Fone A
Frimary block breaking avea
- equipped with a secure
containmant system
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Auk 4G w2
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y - Environmental Hedth & safety
Zone Activities Foartis hazards
Contai nment - : --as in column |- as in column
Jone - Initial containment s below
- Removal of oll (sludge) | o and fuel
- Dismounting of re-useable| SP!S - Asbestos
. 9 - Bilge and - Vapours
Zone A equipment
: . . ballast water (solvents and
Primary - Cutting of large ship spills metals)
block segments ) gaim and - CcO2
breaking _bF;?t?r?evsal of asbestos and coatings - Risk of
area > - Heavy metals | explosion
- Emptying fire -
A - PCB - Radiation
extinguishing systems, and| Others *
CFCs from cooling systems
- Primary sorting of
égcr(])?w dir components - Paint and - Asbestos
block y - Further cutting into coatings - Vapours
breakin suitable size for further - PCBs - Risk of
area 9 transport - Others * explosion
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emergency
facilities
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Waste - Landiilling - Seepage of - Toxic liguids
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f;\cszﬁi fes - Wastewater treatment q
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