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ABSTRACT

Ship breaking Industry of Sitakunda in Chitlagong is the main source of metal in
Rangladesh. This study looks imo the process of ship breaking. The study was carried
oul by visiting the ship breaking yards, inlerviewing the managers and workers. The
study also covered the process how maierials from ship breaking is soried and
marketed. Tt is found from the study that (he ship breaking process is quite unorganized.
Rowever the malerial sorling and merkeling is considerably organized and efficient.
The study found that there are rooms for improvement. The study sugpested a scientific
sequence of opcrations based on the concept of the reverse process of shipbuilding.
Accordingly an organized layoul is sugpested for ship breaking. The study also

suggested some improverment in the marketing of ship breaking malerials.
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CHAPTER ONE



Chapter-1
INTRODUCTION

Ship breaking industry of Bangladesh is located on the 10 km long sea-shore along
Sitakunda in Chittegong. The indusiry is the third largesi in the world in terms of
treaking old ships inlo scraps, coming next to India and China The industry comes out
on {op in lerms of breaking the world’s largest ships.

Ship breaking industry is the main source of metal in the country. It feeds raw maierials
[or re-molling mills in the counlry, contributes 80%% of construction iron and employs
about 1.5 lac people through its backward and forward Iinkage. But the ship breaking
indusiry remains largely informal with alinost no appbcation of rules and regutations in

regards 10 labors laws, safely measures and overal]l working atmosphere,

[n Bangladesh, the ship breaking industry uses the discarded old method known as
heaching method, which is quite harmFful {o environmert. This method is used for quack
profit. The ship breaking indusiry involves dismantling of old ships. There arc solid,
liquid and gaseous wastes in every old ship. Since there are no proper guidelines for the
ship breaking business, there is no system of qualifative assessment of the ievel of

pollution in these wastes.

In the ship breaking yards all the works are done manually and soinelimes the workers
are forced Lo work inore than their capacity in a shorl time, which causes major or

minor aceident vary oflen.

The ship breaking yards are very much poliuted by the loxic and melallic fragments and
pieces of iron maleriels discharged from the ships. These are not only dangerous for the
workers hut also for the local community and the bio-diversity of the ship breaking

ared.

Apart form construction industry, ship breaking industry is also a major source of raw

materials for thousands of engineering workshops around the country. These workshops



need dilferent variety of metal and sieel. Most often (hese workshop collected stecl
from these ship-breaking yards with out specific knowledge on the type of steel or
melol. As a result the engineening products are made of inappropnate type of steel.

Ship breaking industries being the source of metallic materials for the country it would
be better if (he mctallic materials from Lhe broken ships can be sciemlifically sorted and
classified at the source, This would {acilitate Lthe subsequent uscrs to collect Lhe right
kind of material for design and manufacturing. This study is undertaken 1o look at the
process of ship breaking and the possibilities of arranging the ship-breaking materials
intc more organized market useful to the downstream users.

1.1 Objectives:

The specific objectives of the study were as under:
i.  To study the present sysiem of orgamizing the technical processes and safery
procedures in ship breaking industry.
ii. To suggest a beller working procedurs
iii.  To study the value chain ol the whole process
iv.  Analyzing Lthe present system of material marketing and suggesting & new and
better system of market organization.

1.2 Out line of Methodology/ Experimental Design:

To meet the objectives, a survey was cammied out on the ship breaking industry,
collecling data and information from all level of employees (labor to manager) and the
owners of ship breaking indusiry. The present metal market was visited and the dealers
were inlerviewed. Also the end-users like re-rolling mills, light engineering workshops
and cable industries were visited and interviewed. ¥isils and inlerviews were supporied
wilh structured and unstructured questions prepared beforehand. The respomses were
recorded verbatim.
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Chapter-1
BACKGROUND

2.1 Brief History:

In Bangladesh, ship breaking is popularly known as ‘beaching’. Ship breaking siaried
as a business in Bangladesh in 1972. Prior to that, 23 ships were scrapped during
Pakisian period, It miarted mzomatically when a 20,000 D.W.T. vessel was driven
ashore by the devastating tidal bore of 1965, That was the first ship scraped on the
Chittagong Sea beach. Al presem ship-breaking is conducted by 32 Ship breaking
Yerds in an area stretching abowt 10 km from a point near Baro Awlic under Sitakundu
police mation of Chittegong. All the yards nre located on the beach of the Bay of
Bengal. Figure 2.1 shows the location of ship breaking indusiry in Bangladesh,

Figure 2.1: Location of Ship Breaking Indusiry in Bangladesh



The overalt condilions of ali the ship breaking yards are almost the same, Ship hn:.aking;
is done in open yards on the beach of the Bay. They are not scientifically or lechnically
orpanized and the management is also primitive. The Ship-breaking yards look like
temporary arrangements to conduct some seasonal activilies, though ship breaking
continugs round the year, Workers are nol proiected by sheds and are required o work
under open sky round the year in very difTicult working conditions exposing themselves

to various hazards,

1.2 Organization and Related Procedure:
Though lhe Ministry of Port and Shipping and Ministry of Industries are the two
Minisiries direclly responsible for monitoring and supervising the ship-breaking
emterprises, Lhe following government and non-govemmerd bodies are also involved in
ship-breaking activilies:
i.  Ministry of Labour and Employment
n. Department of Cusioms
iii. Dengiadesh Navy
iv.  Inland Waler Transporl Authority
y. Chitlagong Port Authority
vi. Radio Communication and Wireless Control Aulhorty of the
vii.  Shipping Masiers (fiice
viii.  Importers (Who imporl vessels for breaking)
ix.  The Breaking Yard Owners and Breakers
x.  Survey Authonty
x1.  Survey companies
xii.  Banks & [financial Tnstitutions
xiti,  Shipping Agenls
xiv.  Sieel Re-Rolling Mills Owners
xv. Traders

Initially, beaching permission was not necessary. The Breakers had 1o maintain only the
imper formalities and pay customs duties and laxes. The number of ships imported for
scraping during lhe penod 1972-1982 was very limiled. It was observed Lhat the marine



siores, life saving and fire Aghling equipment of scraped vessels which were either
obsolete, sub-slandard or not in proper condition, were sold on the market and re-used
in the ships in service, which may cause scrious problems any iime during voyape on
deep sea. So, the Mercantile Marine Department issued circulars to all ship breakers
restricting the sale and re-use of the above items.

In the Mercham Shipping Act 1884, procedures are laid down wilh repards (0 marine
slores, cables, anchors and marine enpine etc. Instructions are glso laid down in the
above Act wilh repards fo breaking of wessels. Bui it was observed that ships are
brought for breaking without maintzining such formalities, safety measures and legal

provisions.

No sound technical system is used to recover valuable siores, spares, metals and other
itemns from the ships. On armival of ships at outer anchor of the Chitlapong Port, agents
of shipping companics book a towing vessei from ihe Chittagong Port Authority for
iowing the vessel to the shore. The Port officials before towing the vessel verify the
import documents, document on payment of dutica/ laxes and certificates issued by Lhe
concemed Government authorities. One Deck Officer and one Cerlified Engineer, in
addition to the Master of the vesscl neced to be present during beaching operstioo of a
ship. Then Bangladesh Navy cownes for inspection of the ships and prepares a complete
inventory of communicaticn equipment, radios, wircless sets, walkie-lalkies,
transcei vers, engines etc. As per law of the land, the walkie-talkics and wircless scts are
subject to be handed over to the Wireless Board of the Government immedialely afier
completion of beaching of the ships. Meanwhile, the Mercantile Manne Depariment
conducts surveys to check the safety measures laken and also checks the marine stores
and a list is prepared. The Mercantile Manne Depariment surveyors also verify all the

documents of the vessels.

The Ministry of Ports, Shipping and Inland Water Transport Authority and the Minisiry
of Indusiries and Commerce of the Government of the Peoples Republic of Bangladesh,
comired the import and beaching of ships. The Depariment of Inspection for Faclones &
Establishment of the Minisiry of Labour and Employment is respansible for according
registralion (o the yards as faclories {industri¢s). The Department of Inspection is also
responsible for ensuring occupational health & safety, safe-working condilions,



working hours, leave with pay, holiday eic. of the ship breaking enlerpnses. The
Depariment of Labour is responsible for workers welfare, irade umon nghts and
industrial relations etc.

2.3 Causes of Scraping and Marketing:

The life of a steel vessel is usually 20 years. Whatever converzion or modifications
might have been carmied out, it cannot be extended beyond 25 years. Steel used for
building & vessel must sustain faligue due Lo miling and other reaction during voyage.
The Intemnational Maritime Organization, therefore, has fixed 25 years as lifetime for a
vessel. The ship owners find it profitable to declare a vessel unfit for service on the
expiry of 20 years life span than repairing and modifying the vessel for further voyages.
Slarting from the Second World War, steel body vessels are the main means of
transport of goods intermationally. Insurance coverage of cargo is a very imporlant
factor for the consignees. Insurance companies hesitate 1o provide msurance coverage
to cargo booked on a ship of over 20 years of age. So, procuring carge or business for
the over aged vessels becomes difficult. At this stage ships are declaed, unfit and
unserviceable, and are sold for scraping. Parking of unserviceable vessels in harbor area

is also coslly and ledious.

The scraping work needs huge labour and capital; scrapping operations involve high
risks and problems. So, lhe owners of Lhe vessels prefer to selt out (he unserviccable
vessels o Lhe countrics where Lhere is demand for scrapped steel and other ems of old
ships, labour cost is relatively low, and here is less concemn about hazards, loxicity and
environmental pollution. Thus, ship owners who want o pet rid of their unserviceable
vessels contact the concermned business community of netions who look for cheaper
sieel and other items of the ships. These two parties transact a good business of selling
and buying of unserviceable vessels al a point. Unserviceable vessels are sold on Lthe
basis of lightweight tonnage (LDT) of the vessel. A ship 1s measured mainly on Lhe
basis of ils Dead Weight capacity. Dead weighi of a ship is dcfined as weight of cargo
plus fuel and consumable slores whilc light weight of 8 vessel is the weight of the hull
ingluding, machinery and equipment. The kength, breath, depth, and displacement are
also very important faclors for huying and selling of an unserviceable ship. Present
international rate for sefl of vessel is US%425 per lightweight tonnage (1.DT).



2.4 Factors Considered for Purchase:

The Bangladeshi Traders and ship breakers purchase dead/unscrviceable vessels or
ships in running conditions from diffcrem parties at different poims and bring those to
Bangladesh for beaching. The ship breakers purchase the vessels of their choice.
Nationality of the owners of the vesseis or the country of origin of the ship is not a
faclor of consideration but they lake inlo aceount the following points during purchase
of the ships:
1. Light weight tonnage of the vessels {LDT).
ii. Cost of the voyage (o the beaching site of the ship.
iii.  Probable towing cost in the case of dead vessel.
iv.  General slores that may be available.
v.  Miscellaneous materials thet may be available.
vi. Condition of the re-useable marine stores.
From various sources, such as the Ship Breakers Associztion, ship breaking enlerprises
and the Govl. agencics, it is gathered that generally the following three types of vessels
arc demolished in the Chillegong Ship Breaking Yards.
i.  General cargo vessels.
ii. Tankers.
ili. Bulk cammiers.
Bungladesh breakers prefer to demolish the above types of vessels for reasons, such as
availability of profitable ilems, safe and easy breaking operation and sale journgy of the
vessels 1o beaching site. The main seurces {or purchase of unserviceable vessels arc the
former USSR, Bulgaria, Romania, Greece, ltaly, Turkey, Japan, Singapore, Soulk
Korea, etc. Towing of a dead ship for scrapping is coslly, so the Bangladeshi ship
Breakers and their agems generally prefer lo buy ships on voyape or ships stranded a1 a
port near Chittagong, i.e., located ai any port of [ndia, Sri Lanka, Myanmear, Thailand or
Singapore.



2.5 Elements of Ship:

Figure 2.2 shows the clemems of a ship. Generally 95% of & ship's body is made of
mild steel (M.S.), 2% of stainless seel and 3% of miscellancous metnls, such as brass,
aluminium, copper, gun metal and other alloys which are imporntant {eciors of ship
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Figure-2.2:Main Elemens of a typical Ship

Stores and other materials that may be available from & ship purchased for beaching are
also considered very imponant. [n ixing the price of & ship, consideration is given {o
the factor of whether it is a dead ship or & nmning one, Ships store mnges from
foodstufl 10 clothing, from elecirical to elecironics, machinery of mosn type, life saving
equipment, drugs, communication exquipment, furniture ctc.

2.6 Employment in the Yaords:

In Ship breaking Yards, employers employ two major categorics of employees and
workers. They are!

I} regular employees and workers;

IT) Casual workers supphied by the Labour Supply Contraciars,

The regular employces and workers are paid momhly wages; including house remt
allowmnce, medical allowance and conveyance allowance, This category is also paid an
extra allowance [or overtime work. This first category includes skilled workers like:

1. Foremen/Supervisors



2. Fitters (they are engaged to thismantle important parts, pipes, hardware, metal ctc.

of the vessel}.

3. Gas cutters (highly skilled}

4. Crane operators

5. Truck drivers

6. Rhylhmic callers/singers. (He goes on singing to synchronize steps of the group of
casual workers while carrying heavy sleel plates and pipes etc. from one place Lo
another; their role is highly important).

The second category meludes Semi skilled & unskillcd workers like:

1. Truck helpers

2. Scmi skitled gas artters
3. Semi skilled Fitters

4. Lifters

5. Loaders

6. Wire pullers .
7. Culler, loading & ware pulling helpers.

The second catepory of workers is mostly engaped through Lahour Supply Centractors,
and paid on a daily mte basis. Service records of all types of workers under the first
category should be maintained by the employers, while records of the werkers supplied
by the Labour Supply Contractors are not mainisined by the employers. Casunl workers
work under lhe contructor’s supervision. Aparl formm workers there are two types of
security guards in Ship breaking yards. These are:

I} Guards engaged on regular basis by the enterpriss;

1} Deployed by the Department of Ansar (Para-mihlary forces), Govemnment of
Bangladesh on demand and on payment.

Ship breaking is a regular production process but not in conformnity of normal
muanufacturing processes. The number of workers engaged in the ship breaking yards
depends on the availability of work, size of the ship to be scraped and markel value.
The number of skilied workers and security guards remain satic while the number of
semi- skilled and wmskilled workers varies as per need. In 32 ship breaking yards
approximately 2000 repular workers (skilled-clenical-commercial and securnty
personngl) are working on monthly wage basis; aboul 25,000 workers of semi and
unskilled categories, work m the above mentioned ship breaking yards round the year,



on a daily wage basis. Workers even migrale from one yard to another when a yard
owner changes (he labour centraclors or the iabour contractors change the yards, This
normally happens when the demand for workers increases. Yard owners even allure
skilled hands from other yards by offering better wages and service conditions. Mainly
gas cutters are considered to be the most valuable workers in ship breaking enlerpnises.
The unskilled workers are divided into pangs of 25 including one supervisor, one

singer/synchronizer and one on-looker.

2.7 Facilities of the Employees:

Most of (he large ship breaking yards provide accommodation 1o the workers.
Generally, skilled workers, supervisers and office staff live in rented houses near the
yards. A good parl of them lives with (heir families. At least 50% of (he semni-skiited
and unskilled workers live in the labour sheds built by ithe owners. The
accommodations provided by the owners are not suilable and hygienic, bul it is saler
for Lthe workers to be accommodated in protected areas within the yards and this 5 also

advamageous for the employers.

Bangladesh Faclory Act 1965 pruvides (hat there should be sulficient supply of pure
drinking water in a factory employing more than 250 workers. As the yards are located
away from the city area, so workers get dnnking waler from the tuhe weils sunk in cach
ship-hreaking yard.

Wages and pay of the employees of Ship breaking yards as well as iheir working hours
and overtime are not in full conformity with the law of the land The employees, such
as ¢lerks, supervisors, [oremen, masier cutiers are paid monthly wapes ranging from
Taka 3000 to 5000 (US560-100), inclustve of house rent, medical allowance etc. Many
of the skilled cutiers, unski!led workers and penerel labors are engaged on *no work no
pay’ basis. They recetve 70 to B(O Taka a day for every 8 hours of work. For overtime
work, these workers receive gxira wages on single rate basis, while the law prescribes
douhle the rate of the normal wages for extra hours. Similarly, workers who work on
weckly hﬂlidﬂ}'ﬂl are not entitled to any holiday pay or any benefils in Jieu. Dreaks for
laking meals are allowed, Since workers do not henefit from mandatory holidays as per

law, lthey cannot expect any atlowance or facility.

10



Lmployer is to provide welfare facilities for the workers. However, the workers ore not
provided with proper washing facilities and canteen facilities in the yards. So, workers

arc compelied (0 po to the nearby shops and fea sialls. Availability of mess or nzst room

is out of question.
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Chapicr-3
OCCUPATIONAL SAFETY AND HEALTH

3.1 The Current Situation:

The nssociated procedurcs and processes associated with decommissiontng for
scrapping and disposal/recycling induce exposure to surroundings involving hazardous
substances and dangerousharmful sitations and cperations. The effects of such
exposure are generally well known and documented in other comparable indusiries.
Manual, low-paid unskilled workers are allowed to dismantle the ships and undecake
the reprocessing/recycling operations without the provision of persomal protective
safety equipment. Scant atiention is peid to health and safety issues and thers is
generally no sysiematic training of the workforce. Consequently, injuries and dealhs are

commonplace.

Housing and sanitary conditions are aggravaled by provisional arrangemenis al the sites
oficn put topelher wilh matenals from Lhe scrapping process, Health services and social
welfare are non-existent or insnfficient. Environmental concerns are low on the agenda
of both manapement and the workforce, with little or ne attention paid to the poilution
OCCIUTiNg as a resuit of their activitics or to the harm this may cause when the pollutants

enler lhe environment and food chain.

3.2 Safety

The working conditions are influecneed by a surrounding charactierized by large unsafe
structures and the introduction of seversl simultaneous operations within a small area
involving many individuals. Accidents causing injuries or deaths originole due 1o
absence ol

o Skills;

o Appropriale plans and working procedures;

o Precautions including the use of personal protective safety equipment;

a

Lack of facilitics and safc working platforms and tools.

12



3.3 Health
There are little or no available data or reporls on workers’ health, This suggests that
there is no, nor never has been, any systematic momzioring of health among workers

engaged in ship scrapping in these regions.

Workers are exposed 1o situation, which is potentially negative {for thewr health due to
the working procedures adopled such as:

Torch cutting wilhout protection {eye injunes);

Heavy lifting (wear and tear, back injuries);

o o o

Noise (hearing defects); and fiom the exposure of hazardous substances such as:
Chemicals (PCB, PCY, PAH, tin-organic compounds (TBT), oils and gas);
Asbestos,

Heavy melals;

]

Fumes (dusi, fume/gas components: diexins, socyamdes, sulphurs, ete.);

U O o O

Mobile fire extinpuishers contain either water or sodium bicarbonate (baking
powder).

These chemicals will not have any environmenlal effects in case of discharge. Allhough
in general the toxicity of the powders used is low, they are unplessant to breath and can
cause respiratory tract injury if inhaled in suflicient quantity.

3.4 Effects of substances present:

Substances resulting from the demolition process may cause direct and indirect threals
to health and/cr to the environment. They may also have long-lerm effecls due to
accumulalion and/or by entering inte the food chain.

3.2.1 Health and Environment:
The following provides an initial insight into potential threats 1o health and to the

enyironmert in reiztion to scrapping caused by Lhe presence of hazardous substances.

13



3.2.1.1 PCB - Polychlorinated biphenyl:

PCDs (polychlorinaled organic compounds containing two benzene rings) were first
produced on a commercial basis in 1929 and have been used in printing inks, as a
softcner in  plastics (floor coverings, gaskets) and as insulators in
transformers/capacitors. 1t may be found in plues, sealing materjals and cable
insulalion, PCBs are highly toxic and will hicaccumnlation and persist in the

environmenl.

Exposure to PCBs has been associaled with a variety of adverse health problems. PCBs
have been linked to cancer, liver damage, reproductive impaimments and immune
systern damage. Exposure has also been linked 1o behavioral demage and neurological
damape. Occupational exposure studies have provided furiher evidence that PCBs are
dangerous to human health. Workers at a capacitor manufacturing facility in the US
showed an increased mortality rate as a result of specific cancers. Although overall
moriality mtes were nol elevaled, e slatistically sipnificant excess of deaths due io liver
and bleary tract cancers was observed. Recently, the US Environmentai Protection

Agency classified PCBs as a carcinogen.

3.2.1.2 PYC (Polyvinyl chleride)

PVYC is used in a wide varety of producls for different applications and commonly
found in cables, floor coverings and plastic devices of differem types. PYC contlains
more than 50 per ceut chloripe. When burnt, combustion products of cxireme
complexity are produced consisling of several hundred compounds. The combustion of
PYC produces large quantities of hydrogen chloride gas. If inhaled, this can react with
water vapors and humidity and fonn hydrochloric acid in the lungs. A Muid huild-up
leading o possible nlceration of the respiratory tract can be the result. In addition, the
buming of PYC products produces carbon monoxide, dioxins and chlorinaled furans.
Dioxins are among the 1nost loxic substances known. Some congeners are 0Xic at

concentralions below 10-12g m3 in air.

Dioxins and furans are two of the most toxic products known because the dose thal can

cause disease is lower Lhan that for any olher man-made chemical. They are linked to

14



cancer and birth defects. These highly toxic substances are either inhaled directly or
deposiled on soil, waler and in crops and thereby threatening the food chain.

31.2.1.3 PAHSs (Pelycyclic aromatic hydrocarhons)

PAlds are compozed of two or more benzene rings. Approximately 250 different PAH
compounds are known. Seme 30 PAH compound and several bundreds of derivatives
are classed as carcinogenic. This makes PAHs Lhe largest single class of carcinogens

known today.

PAHs can be formed by incomplete decomposition of any organic malerial conlaining
carbon and hydroger, e.g. oil products and residues. The combustion of oil may also
lead 10 the [ormaiion of PAHs.

The biological degradation of PAHs decreases normally with increasing molecular
weight (inore difficult lo break down PAIIs with increasing number of benzene rings).
They are persistent and have well-documnented serious long-term ellects both from the
envirommental and from a health perspective.

3.2.1.4 TBT (Tributyltin}

TBT is an organ melallic subsiance that can have effects al very low concentralions —
sub-nano gram gquantilies per litre. These are mostdy relaled to impose, e in
gastropods and thereby the balance in Lthe ecosystem. TBT is therefore considered 10 be
one of the most serious loxic compounds in the squatic environment. [ts use is now
strictly controlled in most parts of Lthe world. However, it is still the most commonly
used anti-fouling product and will continue its dominance until the International

Maritime Organization {IMO) TBT ban is in place (2008).

TBT, which is one of (he aclive components in anti-fouling (used to reduce ship
resistance by preventing hull fouling), has been found to be extremely toxic to various
aquatic organisms, parlicularly o larva and the juvenile stage of oyslers and fish. It hes

also been found that TBT accumulates in the sediment and bioaccumulates in mollusks.
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1.2.1.5 Oils and Hydrocarbons:

Hydrocarbons such as crude oil and refined petroleum products are complex Substances
consisting of numerous different compounds. Alkanes and aromatic hydrocarbons are
ithe main classes of hydrocarbons in crude oil, where Lthe Jormer have low toxicity and
the latter include environmentally harmful poiyeyelic aromatic hydrocarbons (PAHs).
Also other hydrocarbon components in the crude oil, e alkylated phenols and

declines can have detrimental effects on lhe marine environment and human health.

3.2.1.6 Asbestos:

Asbestos-containing matenal {ACM) may be found in thermal systein insulation and on
surfacing materials. Some other applications may also be found. When ACM
deteriorates or is disturbed, asbesins breaks ap into very fine fibers that can rewnain
suspended in the air for long perieds and posaibly inhaled by workers and opemators gt
the Facility or by people living nearby. The most dangerous asbestos fibers are invisible.
Once they are inhaled, the fibers can remain and accumulate in the lungs. Breathing
high leveis of asbesios fibera can iead to an increased risk of lung cancer, mesolhelioma
{8 cancer of the chest and abdominal linings), and nsbestosis (irreversible lung scarring
Lthat can be fatal). Symptoms of these diseases do nol show up until many years after
exposure. Most people wilh asbestos-relaled diseases have been exposed to elevated

concentations in conneclion with their work.

3.2.1.7 Heavy metals:

Metals of concemn associated with the ship-breaking industry are loxic heavy metals
such as lead {(Pb), mercury (Hg)} and cadmium (Cd}. These are biologically non-
essential metals that can cause harm to human health and/or ecological systems. Other
metals in the breaking industry are iron {Fe) alloys (steel), aluminium and zinc (Zn),
The melsls can be found in many prodncts onboard a vessel in varying quantities. Stcel
on the one hand is present in very large quantilies, while mercury in most cases only
occurs in very small amountls (in peints, batteries and instrumentation}.

3.2.1.8 Mercury (Hg):

Hg is a toxic heavy metal and a persislent, bioaccumulative pollulant that affecis the
nervous system. On board ships, mercury can be found in thermomneters, electrical
swilches, level switches and light fittings. Accidental spills of mercury can lead to
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dangerous mercury exposure. Consumplion of contaminated fish is also an imporant
route of mercury exposure. Mercury must be handled as hazardous waste according Lo

national regulations.

3.2.1.9 Lead (Pb):

Lead (Ph) is toxic, and is found in battcries, paints and in componenis in motors,
generators, piping, cables and others. The deieterions effects of lead upon human health
have been commonly known for a long time. Young children are most vulnerable to its

toxic effects. Lonp-term exposure to even low levels can cause irreversible learning

difTiculties, mental retardation and delayed neurological and physical development. In
adulis, exposure to lead nffects primanly the peripheral nervous sysicm and can cause
impairment of hearing, vision, and muscle coordination. Lead also damages the blood

vessels, kidneys, heart and Lhe reproductive sysiem.

Lead chromale (present in paint pigmenlts) is documented as a carcinogen bolh o
humans and other organisms. It may also damape embryo development and cause
infertility. Improper disposal of batterics and paints containing lead can cause a Lhreat

to health as well as to the environment.

3.2.1.10 Copper {Cn):

Cu is an esseniial trace metal which iz widely used in the Lransmission of electricity,
paint, alloys and pipe work. Flevated copper levels have been detected in marine
organisms but the effect of accumulated levels is uncertain. Copper is highly toxic.

3.2.1.11 Zine (Zm):

Zn is handled in large quantities at scrapping sites, mainly due to widespread usage in
anodes. There is a possibility that dissolved iinpurities in zing anodes such as Cadmium
{Cd) and Pb can have an adverse effect on lhe environmeni. However, the

concenirations in the anodes are relatively low compared Lo the total afnount of zinc.



3.2.1.12 Aluminium (Al):
Al is present in large amounts in anodes but docs in this form not represent any acute

pollutien or toxic source of major concern.

32.1.13 Iron (steel}

Steel does not in itself represent a problem to human heglth. Scrap steel will contein a
considersble amount of coatings and paint products. These are exported from the
scrapping sife to the steel recycling facilities. Their discharge to the air following sieel

recycling may comtain toxic gas components,

3.2.1.14 Other substances:
Isocyanides are often used in processes such as spray-paintmg and polyurethane
coating. Occupational exposure can causc respiratory diseases such as asthma. The

exposure levels likely to be generated by ship serapping activilies are unknown.

Sulphuric acid is comusive and can cause severe burms (skin‘eyes). However, any
sulphuric acid spilt, will most likely be of small amounts. If batterfes are undamaged,
they will not have an environmental effect However, if batteries are stacked in piles,
accumulaled leakages can become constderable and should be a cause for congcem. The
CFC class of compounds (chlorofluorocarbon) contains only carbon, chlorine and
fluorine. Freon were developed m the 1930s as a non-texic, non-flammable and
chemically inert refrigerant replacement for sulphur dioxide and emmonta. The chlorine
and fluorine in CFCs have the potential of depleting the ozone layer and thus reducing
the protection from ultraviolet-B mdiation. Ship bome CFCs are believed to contribule
10 per cent of the global emissions.

Radioactive material may be present on hoard a ship in liquid level indicators, smoke
detectors or emergency signs. These sources penerate low-level mdicaclive wasle, but
handling and disposal of such waste is usualty striclly regulated. lonizing radiation is
hazardous to human health and the environmeut and can cause severe forms of cancer
and/or damape to penetic material endangering future generations. Any release of
radicactive material could increase the radiatton exposure lo the population and must
therefore be avoided.
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Ballast lank sediments constitute a large amount of organisms including viruses and
bacteria that can be a threat to both human health and to the environment. The
discharge of ballast waler sedimenis has previously been connecled to the cutbreak of

cholera epidemics.
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CHAPTER FOUR



Chapter-4
PROCESS OF SHIP BREAKING

4.1 General Process of Ship breaking

Ship breaking is any breaking down of o vessel's struciure to dismantle the vessel,
including the removal of gear, equipment, or any component of the vessel. This ferm is
commonly referred to as "ship scrapping” and "ship disposal.” As ship that is to be
broken up is said to be "sent lo the breakers".

Ship dismantling is a manual process that does not lend itzelf (o automation. The result
is substantially higher labor costs for ship scrapping activities. The obsolete equipment
on mililary ships has liltle or no value in ioday's markels, resulting in substantially iess

revenue for the scrap recycler.

4.1.1 Ship breaking Procedures:

The skills required to dismantle a ship are a unique blend of technical knowledge and
physical labor. Technical knowledge is needed to properly eliminale hazardous
malerials and safely remove heavy sections of sleel huils. Ship scrapping is still a labor-

intensive process with much of the work being dong nsing hand held cutting tools.

The two methods of scrapping a ship are ihe alloat method and the dry-dock method.
The alloat method is generally less expensive than the dry-dock method, but this cost
savings comes with greater difficuity than the dry-dock meihod. Scrapping a ship while
i the water is more dilficult because of the scrappers need to strp the inside of the ship
before dismantling can begin. Workers must strip the interior through doors and hatches
and remove ilhe propeller(s) and rudders while the ship is in the water. Then, the
scrappers remove Lhe superstruciure and topside components and progresaively an the
main and lower decks from bow to stern. As they remove material from the ship it
becomes lighter ond is pulled ashore, a litlle more each day, wilh eech high lide.
Scrapping a ship in 8 dry dock iz more expensive, yet it is £asier to scrap the vessel
Since (he ship is not in the water, the workers can immediately begin separating the
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vessel into large seclions, and then move Lhe large seclions to olther areas to be cut into

smnaller seclions.

Ship scrapping consists of removing mechanical, hydraulic or clectronic components
ihal have potential market value for resale or reuse and then physically cutling 1he
rernainder of the hull to allow the recycling of metals @nd other material by sale to
salvage yards or smeliers. Afier salvageable equipment has been removed from the
ship, the dismantling bepins. The interior spaces are cleared Lo allow the hull structure
to he cut apart. Components within ithe compartment, such as piping, electrical cables,
lockers, paritions, fumishings and habilabtlity equipmenl, are cut and removed. Heavy
steel hull and structural materials are ¢ut with hand held gas torches and saws. The
majority of he hul} sections cut from Lhe ship are less than 10 tons in weighl, allowing
them to be handled by a variety of common cranes and lifiing equipment. Non-reusable
eyuipment, winng, piping, and non-structural material are cuf free using saws, grindcrs,
abrasive cutting wheels, and hand held shears, plasma and pas torches. Non-recyclable
malenial js disposed of as wasle in accordance with the spplicable regulatory
requirements. The need to remove hazardous materials such as asbesios, lead, PCI's,
residual fuels and other liquids makes ship scrapping in compliance with all the

applicahle environmental regulations a challenging task.

After rernoval from the fleet site, a ship is towed 1o the site where ship scrapping wiil
occur. The ship is then scrapped while either moored, beached, or in dry dock. Most
ship scrapping is performed at slips, which are dredped openings in the bank of the ship
channei. Slips are generally 400 to 700 feet long and 100 o 120 feet wide at the
entrance. A large winch at the head of the slip is used to drag the hull farther into the
ship as work progresses. The scrapping process usually occurs in a series of steps:

A diagram of al! moms, compariments, tanks, and slorage areas is used {or prepared if
not available) to identify areas that may contain hazardous malerials, such as {uels, oils,
asbestos, PCDs, and hazardous waste. Preliminary sampling of mediz is conducied,
starting in the compartment Lthat will be cut firsL

The removal of fuels, oils, other liquids (e.g., bilge and ballast water), and combustible
materials from the ship generally occurs throughout the ship scrapping process. [he
U.S. Coast Guard requires boons around the ship to help contain any spills. Following
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removal activities, a marine chemist is contracied o cerlify that the ship s sale for
workers or safe for hot work allowing the issuance of hot work permils. Hot work
permils allow cutting torches and saws to be used o dismantle the ship. During the ship

sCTIppIug process, water will continue to acenmmlate and will have to be removed.

Fixtures, anchors, chains, and small equipment are removed initially. Large rcusable
compoments (e.g., engine paris) are removed as they become accessible. Reusable
materials and equipment may be sold directly with little or no refurbishment by the
scrapping [aciiity. Propeliers may also be removed so Lhe hulk can be pulled into
shallow waler.

Asbestos-comtaining material (ACM) is removed from cut lines so thet large sections of
the ship can be removed, The engine moms usnally contain the most asbestos and,
lherefore, take the longest for asbestos removal 0 e complete. PCB-containing
malerials (hat are accessible are removed, as well as PCB-conlaining maierials from
areas lo be cut. Some PCB-containing materials may be lefl in place on the room-sized
meces, only to be removed after the large piece is moved lo shore,

Following asbestos and PCB removal, paint is removed, if required, from surfaces 1o be
cut. The presence of hard-lo-remove and potentially toxic malerials may require
speeific cut-line preparation, such as grit blasting,

During the cutting phase, the upper decks and Lhe superstructure and systerns are frst
cul, followed by the main deck and lower decks. Melal cutting is typically done
manually using oxygen-fuel cutting torches, but may be done with shears or saws (for
nonferrous melals). Typically, as large parls of the ship are cut away, Lhey are lified by
crane o the ground where they are cut to specilic shapes and sizes required by the
foundry or smelter to which the scrap is shipped. As cutling conlinues and the weight ol
the structure is reduced, the remaining hulk floals higher, exposing lower regions of the
hull. Bilge water is sampled and discharged appropriately. Ultimately, the remaining
portion of the hull is pulled ashore and cut.

Scrap melals, including steel, aluminum, copper, copper nickel alloy, and lesser
amounts of other metals, are sorled by grade and composition and seld 10 remelting

firms or to scrap metal brokers. Valuable melals, such as copper in electric cable, that

22



are mixed wilh nonmetal material may be recovered usimg shredders and separalors.
The shredders produce a gravel-like mixture of metal particles and non-metal “fluff”.
The metals are Lhen separated from the {luff using magnclic separators, air fotation
separaicr columng, or shaker tables. Fluff is a term used in the recycling trade for solid
and tiquid no recoverable, nonmelallic materials obtained during the ship scrapping
proceas. Fluff is not salable. Becanse it conlains regulated hazardous waste (c.g.
ashestos, PCDs, hydrocarbens), it munst be managed and disposed of according to Lhe
hazardous waste regulations.

Machinery componenls are typically removed throughout the serapping process. During
the preparation phase of scrapping, small articles and the propelfers are removed which
allgws the hulk to be pulled inlo shallow waier whete scrapping usnaliy 1akes place. As
tayers of the ship are cut, large reusable or recyclable components are removed as Lhey
hecome accessible.

When removed from Lhe ship, ship machinery components are typically handled in the
shipyard, or what is commonly called the scrap yard. These components, which may be
stripped of valuable materials and/or cut into smaller pieces, may contain or he
contaminated with hazardous materials, including asbestos, polychloninaled biphenyls
{(PCBs), oils, and fuels.

(Hher malerials that are not recycled, including hazardous malerials and other wastes,

are disposed of according Lo applicable laws and regulalions.

4.1.2 Ship breaking and Scrap Metal

Meral! cufting is the process of cuding a ship aparr for the recovery of materials,
including several grades and types of scrap melal (see below). During ship scrapping,
the upper decks (i.e., the superstructure) and systems of the ship are cut first, followed
by Lhe main deck and lower decks. As large parnts of the ship are cut away, they are
lifted by crane to the ground where they are furlher cut into the shapes and sizes
reguired by buyer (e.g., smelter, scrap melal broker). As cuiting continues and the
weight of lhe structure is reduced, the remaining hulk Hoais higher exposing lower
regions of the hull for cutling. Finally, the remaining portion of the hul! is pulled ashore
and cut into sections.
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The metals on ships are typically cut using a variely of torches and mechanical cutters,
While not as common as torches or cutters, some facilities employ the use of detonation

charges to cut ship hulls.

An oxygen fuel torch is the tool of choice for cutling sieel. it bums a wide varicty of
fuel {c.g., acetylene, propane, bulane, fuel gas, natural pas) and uses either oxygen
{liquid or compressed) or liquid air as the oxidizer and “culting gas™ that serves o burn
{oxidize) iron along the cut line. Oxygen-fuel Wwrehes operale wilth a flame lemperature
of 3,500E- 4,000EF and flame velocities of 29 - 425 feet per second. Dozens of
different styles of torches and torch lops are available depending on the type and supply
pressure of the fuel and oxidizer, the Lhickness of Lhe metal to be cut, and the
environment wherc the work is done. The cutling speed of these torches ranges from [7

10 26 inches per minute depending on Lhe steel thickness, fuel, oxidizer, and torch Lip.

Electric arc or plasma arc torches generate temperatures high enough to liquefy almost
any meial by the discharge of electric arvs. A cutling gas, oflen air, is used to blow
away the molten metal. Manual electric arc torches are much slower han oxygen-fuel
lorches, cutling at rales of no more than 10 inches per miaute.

Large industrial shears can quickly reduce large metal parts to small dimensions
suilable for a remelting furnace with less labor than torch or saw cutting. There are
dozens of sizes of stationary and mobile shears available. Large shears have cutting
rates measured in tens of feet per minute. The thickness, tonghness, and dimensions of
the melal to be sheared, the required cutling rate, and lhe product dimensions are

inporiant for selecling the proper kind of shears for the job.

Several kinds of electric power melal cuiting saws are available, including those with
circular and reciprocating blades. Saws can be used only on nonferrous metals.

Ship scrapping penerales several grades and kinds of scrap metal, commonly called
scrap species Lhar are bought and sold in serap matenials markets. The scrap markets
can be broadly classified as those dealing in ferrous scrap and nonfermous serap.

Ferrous scrap from ships comes from forgings and castings, shell plating, framing, deck
plating and beams, bulkheads, piilars and girders, miscellaneous huli sieel, foundations,
and sicel supersiructurcs. In addition, seme structural steel ouotfit, hull attachments,
doors and hatches, deck outfit, steward’s oulfiL, hull engineering terns, piping, and
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miscellaneous machinery are ferrous scrap. Of these sources, the larpest proportion is

co-called “carbon steel,” deseribed in the scrap trade as No. | heavy melting serap.

While Lhere are many kinds of nonferrous scrap, one of particular interest is copper-
viclding scrap (i.e., cuprous scrap). Cuprous scrap, which has a number of subspecies,
includes bronze, brass, and various other copper alloys. While copper and copper alloys
represer a small fraction of the lolal weight of the metals recovered from a ship, they
return & large fraction of the revenue because of their high value.

4.2  Ship breaking process in Bangladesh

In Bangladesh, the ship breaking process is almost the same as outline in the previous
scction. However, Lhe precess in Banpladesh has four distinet stapes. These are:

Ofshore stage. Offshore zone is the zone where the ship can move easily, i.e. up to the
zone where the ship does not have te depend on the high tide to move. It normally stans
1 kilometer far from the beach. At lhis zone tanks are discharged and wvaluables
{uncontaminated oil products, consumables and saleable such as electronic equipment)

are removed.

Inter-tidal zome. Inter tidal zone is the zone where the vessel has to wait for high tide
to beach in by own propulsion power. It stretches fromn the beach to around 1 kilometer.
On low tide the vessels are lying stable on their Tal botiom, Anyhow if it is necessary

to bring Lhe ship, it is done by winch. At this stape demolition is initiated.

The beach: Further cutling into managesble sizes, extraction of components and

sorting for transport to respeciive receivers are carried out,
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Figure: 4.1: Big part of a ship is being scparsted by pulling a1 heach

Shore: Supply of sccond-hand equipment and companents to (local/regional) market
ard remanufacturing/recycling into new producte/components {(disposal and recycling).
The above operations are {urther detatled tn Table 4.1,
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Table-4.1: The Detail operations at different stages of ship breaking wilh comments.

LOCATION | OPERATION COMMENTS
Offshore 1. Onboard consumables, saleable (loose) | These operations are camried out at of near the
cquipment are removed. breaking facilicy. If reception [heilities are nol

2, Tunks empticd {(in somo Ccoses, ankers | awailable, Lnk  residoes/ballest water, ete. s
and cargo tinks may be washed). discharped (o sea.

3. Vessel 15 made as light as possibls In
order to enable it to “climb” as high as
posgible op on the beach (ic. discharpe is
dome gt sie),

Inter-tidal | §- The veszel iz beached by own power to | Antifouling, hydrocarbons in pipe works, void
o gain access for siruetural demolition. spaces, remains in lanks etc., and debris (heavy

2. The ship bow/stern and sides are opened | metels, paint remaing, dust (asbestos, etc)) are
to gain further access Lo components of | deposited in the wawrfproomd  sedimemalair.
value. Emissions o air due o culling.

3. MHull plating, larger sections and structural | Torch cutting, matetial handling and associated
item= nAre opened’! removed and | work operalions induce polentizl dangerous
sequentially exiracled and winchedftowed | situations: burns, falls from heighls, overloading
or floared ashore. by carrying, squeeze, falling objects, sullocation,

explozions, exposure to toxins andfor harmiul

material, etc.
The beach | 1. Size redoction of recovercd serap sieet by | Leaks Trom collected liquid storage to seil due to
torch cutling, insulMcient or lack of comainmen. Debris (heavy

2. Sorting of recovered malgrials (sirap | melals, muint remains, dust {asbestos, eic.}),
steel, components, elc.} Transportexport | residees [om systems'tanks, ew. deposiled imeo
of matenials and subsmnees. sediments. Emissions o air due o cutting and Fres

{removal of insulation, etc.).
Ongoing  cutling/sordng/transporl  opemtions
causing poteniial dangerous situations: burny, Falls
from heights, owerloading by cerrying, squecze,
Ralling objects, sulfocation, explosions, exposurc
to moxins andfor harmful material, e

Shore Sorted materials are transperted to mearby | Hazardous maderials expotted fram the breaking

markels or reprocessing facilities. (Disposal

and recycling}. Transporl, overloadmyg by

carrying. Operalions wilhin the reprocessing
sites. Indices of incidems relaied to the nature

of the reprocessing activity (reheating — bumns,

ele).

site (e.g. peint remaind on scrap steet plating for
cold-rolling/smeliing, reuse of hazardons marerials

{asbesios conlaining subslances (ACS)).
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4.2.1 Materials from ship breaking yard:
Waste/material following demolition is distnibuted and transpored from the scrapping
site to local enterpriscs at the shore for resale, remanufacturing or reeyeling. Majority

of the reprocessing enterprises are located in the vicinity of the scrapping facility.

The main materials and wasics available from ship breaking arc:

Ferrows serup metal :

Qutht and structural steel., hatch covers, pipes and pipe {itlings, caslings {stern frame),
anchor and chains, propeller shafi, rudders, wires, sheet metals, lanks (non-integrated)

MNon-ferrous serap metal @

Capper: cables, pipes, motor windings, fittings, domestic pipe work, etc.
Aluminiom: anodes, wheelhouse
Zine: anodes

Special bronze: propetlers, fittings

Machinery:
Main engine, auxiliary engines, pumps, generators, boilers, separators, steering gear,

deck machincry, crancs, ele.

Electrical and clectrenic cquipment:
Switchboards, consoles, control pancls, navigational aids, domesiic electrical ilems,

instruments, sensors, cte.
Minerals:
Asbestos and mineral wool for insulation, ceramics (domeslic sanitary cquipment),

concrete, liles, glass, windows, etc,

Plastics:

Plastic pipe work, fittings, furniture, light fittings, lifeboats, rafls, etc.
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Liguids, chemicals and gases:

Fuels, fuel oils, lubtication oils, hydraulic fluids, pelluted waters, refrigerants, cargo

regidues, sludge, chemicals, etc.

Joinery:

Timber, jomery bulkhead and deck head panels, accommodation doors and frames,

Fumiture and furnishings, composife timber products, ete.

Miscellaneous wastes:

Domestic wastes, radialion sources {equipment, scalc}, mercury (i.e. in level swilches,

light fittings, thermometers), batieries, marine growth {fouling/ballust waler and

sedimenis)

Table 4.2 shows the main materials for specific part of the ship.

Table 4.2: Main materials for specific part of the ship

Part of the Ship Main Materials
Hull Mild stcel
Super structure Mild steel normally used, some times to lesscn
the weight of the ship, Aluminium, is used.
Propeller Special bronze
Shaft Brass
Chain High grade mild stecl
Anchor High grade mild steel

Binh room fittings

Ceramics, concrete

Bed/Chair/Table/Locker, Furnilure

Wood / plastic

Stair

Mild stee]

Duck line/Kitchen fittings

Stainless Steel / Special bronze

Dash Board Stainless Steel

Chathodic proteclion Zing

Rudder Mild steel

Paneling Work Wood

Pipe Mild steel / plastic/ copper
Angle/T bar Mild steel

Cable Copper

Hatch Cover Mild Steel
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4.3. Value Chain of Ship Breaking:

The operations performed in the ship breaking process are performed at different stages

as mentioned earlier. Some cf the operations are regulatory in nature while others arc

physical operations to remove materials from the ship. Table 4.3 shows Lhe operations

in the whole valug chain of the process.

Table 4.3: Vaiue chain of ship breaking process

Stage of Operation | Sequence Done by Materials
Operation

Offshore 1.Import Document | Chitlagong poert No material found
Checking Authonty -
2.Inspection Bangladesh Navy Waiki-Talkics,
& Collection of radios, wircless
Navipational scts, ctc
equipments

3.Checking the

Mercantile Marine

No matenal found

safety measures Department
{Pressure vessel,
fuel tanks, watcr
tanks, ctc}
Ship Ovmners No material found
4. Cleaning (Cleancrs)
5. Removal of loase | Ship Owners il foods,
malerials (labors} medicine, & Other
consumable iiems
Inter tidal zone 1. Scrapping the Ship Owners {gas Some stee] Plate

Siern afi of ship

cutlers, fificrs)

{M.5), Propeller

{Bronze) rudder.
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Table 43 Continuned

Stage of Sequence Done by Materials
Operation Operation
Inter tidal zonc 2.Opennig the hul! | Ship Steel Plate {M.S), Some
platting Orwmncrs struchural items (M.S),
{pas cuflers, | ete.
fitters)
3. Extracting Ship Engine, Boilers Pumps,
engine accessories, | Owners Pipe Line (M.S/Copper}
out fitings (labors} Light, Furniture Steering
gear, Generator Cable
{Copper)}, Life Boat, Rafi,
Electrical Equipment
Beach 1.Reducing the Ship Steel plate sheet of
sizc of scrapped Crwners various Lhickness, T-bar,
material (gas catters, | L-bar (M.5) of Pipe
ftlers) {M.S/Copper), Plaie
{Alvminium}, Others.
2. Sorting Ship Owner | Steel plate sheet of
{Labors) various thickness, T-bar,

L-bar {M.5) of various
thickness, Pipe
{M.5/Copper), Plaie

{Aluminium), Others.
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Tabl¢ 4.3 Continued

Stage of Operation | Sequence Donc by Materials
Operation

Onshore 1. Sorting by Ship Owner No new material
materials {[.abors) found
2. Sorting by Ship Owner No new maierial
Elements (Labors) found
3.5crting by Ship Owner No new material
Thickness (Labors) found
4. Loading the Ship Owner No new material
Carrier {Labors) found
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CHAPTER FIVE



Chapter-5
SCRAFPING & SORTING

5.1 Ofshore:

In this zone tanks are discharged and valuables {uncontaminated oil products,
consumables and saleable such as electrical and electronic equipment) are removed. In

this stage, removing sillation of oi! residue and other liquid cieans the ship.

5.2 Inter tidal zone:

The vesse] is beached by own propulsion power at hiph lide. On low tide the vessels are
lying slable on their flat hottom. The steen afi of the propeller is dismounled. The stern
is divided inlo two paris along the centerling of the vessel. The two parts are dropped
down inlo the sea and winched to Lhe shore at high tide. The propeller is then removexd.

Hull (side) plating is removed beneath normal waterlme by the use of lorch cutting
equipment in order to pain access 1o engine room and adjacent areas. Different parts
and machinery of the ship is then disassembled and izken ashore (e.g. pipelines, boilers,
scparators and pumps). Larger componentls, engines/generaiors, arc further broken
down in this 2zone. The fiems are dumped or lowered down through the hull openings.

The items arc then floated by use of air filled oil barrels or by boats on high lide.

The straight siee] plates along he centre section are then dismounled. Outer hull plates
are removed first followed by bulkhead structure. The cuiside plates are retained at the
bottorn in order o avoid waler intrusion. The plates are dumped in the mud and then
winchexd 10 shore.

The bow is cut free from the rest of the hull and winched to the shore. When the how is
removed, whole section of the ship is cut loose and winched ashore.

The main components dismournted at this slage arc as follows: -

i Propeller
1. Pipelines
iil. Boilers

33



iy Scparators
V. Pumps

vi. Hull plates
vii.  Buikheads

viii. DPBow

5.3 Beach

The bow, steel plaies and sections are cut into smaller pieces suitlable for further
transporiation by lorry. Torch cutting, winches, manual pulling and crowbars ure in use.
Ditterent pieces/malenials are carried by from 1 to up to 30 people from the beach to
temporary slorage sites. At these lemporary siles, malerials are sorted in different piles.
The materials are unilied i the same “standard”™ sives; cut if necessary, and stored in

separale piles Tor plates with different thickness, pipes of difterent diameters, etc.

[n order to achieve Lhe highest prices, all equipment compcments are disassemhled e.g.
valves, flanpes and gaskels are disassembled from the pipelines. [n this stage, all of the
items cut into the above section are again cut into smaller required size of picecs like
valves, flanges and gaskets are dissembled from Lhe pipeline. All materials that have
been temporarily stored are then manually lified onto lommies carrying the material to the

nexl stage in the process.

5.4 Onshore — [inal destination

Alficr cutling into smaller pieces suilable [or ultimate purpose, the materials are soried
by materials and Lhen by elements and Lhickness. T'o get more profit the owner of Lhe
ship breaking industry do this. But they do not sort them scientifically. Generally Lhe
pile of sorted malenals is kept near the entrance to ease for loading the truck and
delivery. However, some irregular shape of metals is kept haphazardly in the vard. The
wholcsale businesaman, stcel mill owners and rolling mill owners come here and
choose their required materials. The wholesale businessman takes their malernials to
their own shop yard; some are engaged to deliver them to the respective industry. There
the materials, specially the materials that are anctioned are again soried but not in
scicntifically. The owners of small shop of scrap materials who deal their business by

only one or & few type of materials collect their malenals from wholesale husinessman.
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They again scrap the brought materials into specialized item or metal and make ready
for sale. Figure 5.1 shows Lhe sorting sysiem of the materials serapped from old ship.

Ship breaking yard
Ship hull and structire
¥
Cutting
Scrap metal regular
and irregular shape

Soring é}r materials
L ] ¥ ¥
Castiron C1' Mild Steel (M.S) Other merals
¥
Sorting hI Shape
¥ ¥ ¥
T bar Plate Pipe Mise
& L bar
v
Soning by
thicknecss

: L
Thin Thick
I L 4
Soning by Thickness
¥
Thin Thick |

£ing
Aluminiumy || Brass (Prop, Copper {Cathodic) Mise
(Structure) gear box} (Cuble) Protertiom

Figure 5.1: Sorting system of materials scrapped from old ship

Piled up in different places and these arc kept ready for sells. The wholesale cusiomer
come to the yard observe the pile of maierials and select for buying.
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CHAPTER SIX



Chapter-6

SHIP SCRAP MATERIAL MARKET

As the ship bresking industry is the main source of metal, ship scrap material market
was eslablished near the ship-breaking yard along the two sides of Dhaka-Chittagong
high way. The zone is village like. The length of the market is about 1012 km and
the widih of the market iz about 1 km. The density of scrap malerials market is not like
olther market. The average distance of lhe one business organization fo the other
husiness organization is about 100 m. The market is very calm and quite. Most of the
Shops (95%) are in open yard with boundary less. For safety and office there is a small
house at the one comer of the shop yard. Aboul 1084 shops have a named boundary.
Lvery yard there is some old items, which were bmought a several years ago. They
become rusty. But Lhe shop owner donot have headache about thal. Most of Lhe shop-
yards are at a lower level of the highway al low land areas. As a result of heavy rainfall
or (food, the yard goes under waler. As the shops are very near to the high way it is

very easy for them o trunsport items countrywide,

Activitics:

In every shep yard arcund 5 or 6 persons are always working lhere. The activity
depends on the type ol items. In cable shops the labors have to dismantle the copper
ware. In lhe shop where engine are scraped they have to break lhe engine and sort the
itemns as produci like bearing, stegl ball, nut, bolt etc. In casi iron shop heavy g size
cast iron are broken according to Lheir reqnired shape. Similarly, in light shops, some
items are sorled as a good condition and remaining are repaired etc. Wilh the activities,
some people are engaged to sell Lhe items to the customer. They sert items from

acsthetic view.
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6.1 Market Players

Among market players of ship scrap material market ship breaking yard owners,
whole sellers, steel mills owners and rolling mills owners and owners of light of light
engineering are imporiant.

Yard owners:

The ewners of vard always want Lo get prolit more, as a result they want to
scrap the vessel as quickiy as possible consequently, they have to engage more labors.
Except that, the owners have o give exira pressure on the to fabors. Not only Lhar they
always sort primarily by the materials and then by the geometric features. Around 70%
yard owners sell their scrapped materials from their own scrap yard. They nommally
supply Lhe malerial to the market by whole sellers. The remaining 30% yard owners
have their rolling mills or steel mills. They don’t sell their scrapped matenals. Al of the

materials are supplied to Lheir own rolling mills.

Whole Sale Businessman:

Wholesale businessman lake part an imporiant rol] to the scrap matenal markel
Before scrapping the ship, all of the machinery itemns filtings, secessories and omament
like itemm ure auctioned. Wholesale businessmen are the main cuslomers of ship
breaking yard. Becuuse the auctioned amount varies from 30, 00,000 to 80, 00,000 and
il depends on the size type and anstocracy of the ship. The amal! businessmen buy their

respective malenals from the whole sellers.

Rolling Mills:

Mosl of the rolling mills are established in the vicinity of ship breaking yard. Nommally
they buy regular shape of plale. For the raw malerials of rolling milly, they have
depend on 90% on the ship breaking. For irrepular shape of materdals they get scrap.
again, They sell it 10 the steel mills. So they lake part as sellers as well as buyers

Steel Mills:
Steel Mills depend on the ship-breaking yard for 90% of their raw matcrials.
‘Ihey huy regular shape or irregnlar shape of metal. For irregular shape of mild steel,

they melt them and maintain the composition they mix other materials and produce

7



ingot malerials, which can be used for funher reprocessing for building materials or

olhers.

Light Engineering

Light Enginesring covers small and medium scale metal industries. In the light
engineering field normally specific grade of melal 15 reguited as they manufacture
products for specific purposes. Unioriunately these light enginecring workshops do not
have (he scienlilic knowledge and facility to collect the right quality & composition of
the materials. To buy Lhe required materials they normally go to the scrap market and
chosc the materials through visnal inspectior and assessment. Sometimes {loating

broker in the scrap-vard also helps the LE workshops to locate and collect maierials.

6.2 Materials market:

6.2.1 Materials and Scllers

MNon-metailic maicrals like fumitore and bathroom  fittings and engime
acccssorics & others that can be loosed are auctioned before scrapping the ship. The
scrap yard owner is the prime seller. All type of selling and buying starts from scrap
yard owner. The wholesale businessmen help the scrap yard owner by buying Lhe
auctioned materials. The owners of the small shops of materials are the secondary
sellers of materials, The take the ilem or materials from wholesalers. The secondary
sellers again help to sort Lhe malerials for specialization. To make more profit, sellers at
all levels sorl the matenials for further specialization. Figure 6.1 shows Lhe relation of

sellers, buyers and respective materials.
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Sellers Materials for sale Buyers Materials Bought
- 1. Large plate Rolling Repular shape of
Owmers ol ship 2. Lacgo T bar Mill [l Mild stcel Plate
Rreaking yard 3. Large L bar
4. Zink parts
3. Brass paris Steel Miil Repular/ irregular
Wholesalers of 6. Copper parts 7 shagpe ni‘Milcgi steel
assorted pan 7. Aluminium Plete/T 1. Rur
and component parts
8. Castiron Auctione | | Engine, Accessories
parts er Llectrical Bquipment
Wholesalers of 9, lnging ~e
particular type of 10, Engine Parts Wholesal
materals 11. Sparss ers of Engine, Accessories
12. Lights assoried Elecirical
13, Cables purlsd ™ Equipment etc
14. Lile Buoy Compone
Owncrs of 15. Smalt Plales
Small Shops ot 16, Smali 'l har
malerials 17. Small L bar Light || Brass, Copper,
Enginceri Aluminium,
7ine Hronzs
Others L Cable, Mild Steel
Plate for new
shipbuilding, Mild
Steel for blacksmilh

Figure: 6.1 Relation among scllers, buyers and respective materials.

6.2.2 Maierials and customers

Light Enpincermp, steel milis, rolling mills, ceble industries, cast iron b well
indusiry, new ship building are the main destiation of the melallic materials scrapped
from ship. Owners of new house building are also the customer for bathroom fittings
light and other housing furnishing elements.

All light engineering are not directly engaged to lhe scrap maternials market.
Normally floating broker of individual ilem moves to the mmarket and collect their

respectlive materials. When they can pile their required amount they supply it to the

39



respective light engineering organization. The steel mills buy their raw materials (T-
bar, Angle bar, Paie) from the scrap yard. They also buy the scrap materials (pieces of
imegular scrap metal) from the scrap yard. The scraped meinls are melted in their
indusiry. Now and then they collect the scrap malerials from rolling mills. Rolling mills
collect their raw materials from ship brezking yard directly. They normally cheoose the
reguiar shape. Apan. from the above customers, there are other customers who lock for
specific type of malerials or coinponents. They can be categorized as below:
I

Workshops Using Brass

i. Omaments Shops.

2. Lock and Keys workshops.

3. Sticker Name plale, medal of gift workshop.
4. Belt, walch, chain workshop,

5. Flower sland Pot.

Workshops Using Zine
1Galvanizing.

2. Cell,

3. Sanitary fitlings.

4. Tin industry.

Hanlware Waorkshops

1 Pot of aluminium.

2. Muchinery parts.

3. Frame for glass 2s building maierials.
4. Binh room fitlings.

5. Door or windows.

6. Llectrical instrument.
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Workshops Using Cast [ron
1 Machincry paris.

2. Railway industry.

3. Tube Oil.

4. Cooking Pot. |

Workshops Using Copper
[ Motor (Elcetrical)
2. Cable industry

6.2.3 Problcm and opportunitics in material market:

A formal market developed:

For the scrapping of old ship, a formal maierials market has been established. [t
is the oniy metaliic material market in Bangladesh. Ship breaking yard 15 the main
source of metal. All of the melals are distributed through maleriats market. Various
tvpes of meial and materials are availeble there. People ffom ali comer of the counry
come here to collect their required metal. The customers can compare the quality and
price of metal.

Transportation
As the scrap malerial market has been established besides the Dhaka Chittapong

high way along 10 to 12 kilometer near the Chitlapong main city, it is very easy lo
move from one shop to another shop conveniently. The camier can also move frmm one
shop lo another shap, Once purchased the ransport for Lhe material is easily availabie

both for small amount or large amount.

Employment
In around one thousand shops about 5 to 6 thousand people are engapged there

directly. This market is directly related to other metal sector indusiries as well as light
enpineering workshops scattered all over the country. So, indirectly this market is a
lifeline for many people engaged in those linked industries.
Safety '

In the small shop yard, the labors do not follow the safety prolection. Most of

the activities arc done manually. The major work is material movement. The wuorkers
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often do this work wilhout the help of any mechanical loadersfunloaders. They donot

use boot, poggles, aprons elc.

Environment
The serap material market is at low land area beside the high way. As a result

the land is flooded over during heavy rainfall or 8 heavy high tide. The soil became
irony and black. T'his rcsults the loss of fertility of land around this market. The air is
polluted by the noxious gases produced in various empty space of various Lype ol ilem
that arc kept in the yard of small shep for a long time.

Material Information:

It is the only one formal material market in Bangladesh. Many traders who deal the
malerials especially melallic malenal know about this and many of them do not.
Therefore, most of the owners and the cmployees who engaged there do nol know how
much availability of a material is there and which material is found in which shop. It
results in the difficulties to the traders frum different paris of Bangladesh who want to
buy a specilic material from thal market because they have less chance to get
information from a shop, I Lhe traders want to buy specific malerials {rom that market
they have to go there and search for that material one after another shop. It is quite

difTicult, costly and time-consuming malter.

Matcrial Categorization:

Hull (M.5) and superstructure {M.5/Aluminium) parts of ship are separated at the ship-
brepking yard. Here, generally engine, boiler, gencrator, pumps, light, electrical
equipments, some pipe, ladder ete are brought. However, wholesalers also bring some
specific non-sieel melal here. Some itcms are sold directly according to their condition,
The remaining items arc dismantled. ¥anous types of materials and parts are found. Ax
the employees who engaped there to these jobs have no scientific knowledge abont

metal. They sort them by visual inspection.
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6.2.4, Suggested Improvement in Materials Marketing:

1. Information Centre:
An information centre can be set up. ‘The function of the centre may be to collect to the
shop name, localion, available items found, eorrcsponding price, elc. I this can be
done, a trader from any remote area can collect his required information over telephone

or mobile phone with a little expense. Any third party can do this.

2. Boyinp Apent:
A reliable buying agent ¢an be eslablished at the market. If this can be done, a 1mder

from any remote area can demand his respective materials to Lhe buying agent and the
buying agent can arrange all according to the termns and condition. It reduces the cosl

price of raw maierials and time taken

A Serting System and Experi:
For better marketing, the propertics of cach materal item can be identified through
appropriate testing. The wholcsalers or any third party may come up with (his kind of

service.
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CHAPTER SEVEN



Chapter-7
DEVELOPMENT OF SHIP BREAKING BEST PRACTICE

The lifetime of a vessel is about 20 years. Whenever any conversion or modification
might have been carried out, the lifetime cannot be extended beyond 25 years, The
International organization has fixed 25 years as lifetime for a vessel. A new ship is built
from fresh or near by fresh materials by a systematic way following a chain of steps,
which consist of various jobs and operations. While building a new ship, at each siep
different types of operations arc going on. But these are donc at different places at the
yard with different team, which consistzs of 3 or 4 members. After 25 years, when a
ship is declared as an old ship, it is sold for scrapping. Scrapping of a ship can be
thought, as the reverse process of ship building .The purpose of scrapping the ship is to
rescue the malerials properly with a minimurn amount of expenditure. In ship breaking
indusiry, the owners of breaking yards, do not perform the technical operalions
systematically. They reseune Lhe serapped materials haphazardly without plarming. This

results in a great number of unexpected incidents

7.1 Better Layout:

Like the shipyard or dockyard, the ship-breaking yard can have an infrastructure o
rescue all lhe matcnals properly. Pulling the ship from inerier tidal zome by winch is
very much risky. This system ¢an be replaced by setting the lfaunching systemn at the
yard. For small breaking yard one faunching system and for big hreaking yard iwo or
more launching system can be set up. By using launching sysicm, the whole ship can be
brought at the beach from ioter tidal :mne without dismounting the heavy and
sophisiicaled ilems like enpine, fumiture, accessories, cic. Figure 7.1 shows the exisling
fayoul of an existing yard and figure 7.2 shows a more organized layout, which is

conceived as the reverse process of shipbuilding.
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1.2, Operation Sequence: -

Operulion sequence of shipbuilding 15 as [ollows

Design &Plannming
h d —
Making Web frame Piaciong the kill plate Making Ordinary
& Centre kilison frume
Moaking TTull plate i ‘ ¢
o n:::.l%m;l shz]:?: " Setting the frame [ Making Bulkhead
inp : Making Supersiructure
T'di.ik_lﬂ[, door & |, Plaiting the hull & wnll & roof
Window the deck
All navigational l
Equipments are | Construction of
arranred Lo Supersiructured:
wheal hanan
All cable lines related
1o uavigalional i
equipnent l l
¥ L
1 Setting the Setling Engine Setiing of
| navigational room Armangement electrical
equipment of wheel lines/A.C
house
¥ ¥
Bathroom & Galiey fiings Instuliation of rudder &
propetler
Piping armangement

:

Paneling & Fumilure work

b

PERFECT SHIP

Figure 7.3 Operation seqnence of shipbuilding.
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Operation sequence of ship scrapping which can be thoupht as the reverse of

shipbuilding could be as follows:

014 ship For scrapping

'

Removing of lonsg items

:

Cleaning the: ship

: :

Removing tha paneling work RBomaving the elecimical cable light & aher

small loese equipment
y }

¥ ¥
Scrapping stern aff Bemoving a poriion of Hull Flahing

:

Dismounting the rudder, Propeller, Shall, Bathrooem & Galley fltings a15.

' :

Dismounling navigational equipment of Dismounting engine, pump generlord:
wheel house other accessories

: :

§ 1 Scepping the supershucture & [————

Misassembling dovs & wheel bouse part by part Disasscmbling
Window superdtrogture wall &
l oot
§ | Scrapping hull & Deck pleming  f——o————g,
Disassembllng Slull & part by part Disassembling Bulkhead
Dok platting l into uszable size

Serapping the frame %

Cutting the web ftame Cutting the ordinary
into usiable sizre i frame into useable size

Dizassembling the kill plate,
Centra kill son &aothers

Figure 7.4: Operation of ship scrapping.



7.3 Material Sorting:

Later the scrapped useable materials can be soried according 1o by materials and by
element sand thickness. If this can be done, the jobs can be specialized at different
places. As 4 resuit the lexms or labors are engaged st 8 specialized job at diflerent
places at the yard. It can reduces (he randomly movement of labors as well as crisscross
aperation that resulls the less probability of unexpected incidents. In the slage of sorling
the raterials, the ranterials can be sorled considering all aspects especially soientific
knowledge. Composition of materinls and physical properties of the matenals can be
considered with the use of spectrometer and other 1esting equipment.
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CHAPTER EIGHT



Chapter-8
DISCUSSION & CONCLUSION

8.1 Discussion:

Ship breaking industry is one of the important sectors of mdusiry thal contribule in the
development of the couniry. About 5.63% of industries are directly or indircctly
connecied to this industry. Those industries have o depend on the ship breaking
industry for their raw materials. It has a great imporiance on the employment. In this
industry and the indusiries comnected i ims, about 3.803% of tolal national
employmems are directly or indirectly engaged indicating an imporiant role of the

sector.

Any disruption of ship breaking industry changes the scenery of the malerials market
cspecially for building materials. The scenario of markel price of a product related to
this indusiry is also affectecd. With this, the employment opportunily and gross income
arc also affected significantly.

8.1.1 Adminisirative aspects of ship scrapping:

Inlormally many povernment and pon-govemmem organizations are involved in this
indusiry. But there i3 no formal government organization that Lakes care of the indusiry.
Actually il is a Doating indusiry, As a result, the breakers scrap Lhe ship according to
their own wish. While scrapping the ship, many governmenial organization or non-
governmental organization inierfere 1o this wilh very marginal interest and behaves
with very little responsibility. As a result of no care or little care of the governmenl, the
breakers do not Llake care aboul the environment safety and health and basic rules and
regulalions of (he country. They want 1o get profil more and try 1o finish scrapping the
ship as far as possible. Therefore they do not want to follow the protocol and the
procedare for the salety. This results 2 significant number of casualtics.
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8.1.2 Ship Breaking Process and infrastructure:

The ship breaking proccss is the reverse of ship construction, The decommissioning of
ships for screpping and disposal/recycling eonsigis of a sinng of subsequent actions that
can be grouped into rough catepories all of which represent elements of poiential threat
in relation to safety, health and the environment. In ship breaking yard, ship 1s scrapped
without any planning, systematic and betier technical way. In spite of having the
named cerlificale from ihe explosive depariment the toxic gas explosion ofien lakes
place. Most of (he aclivities are done manually. Often more than one activity is
performed simullmecusly in overlapping zone. This unplanned activity is & major
cause ol mishaps and usually results in severe loss by accident. The infrastructure of the

yard is not well planned. As a result, it is very difficult for a labor to work there

properly

B.1.3 Materinls aspects of ship breaking industry:

The main purpose of ship scrapping is to collect lhe materials. At first, the anctioned
materials are soned and it is done by wholcsale businessmen. ‘The sortcd matcrials arc
mainly furniture, engine, light, sophisticate pavigational instrument etc. In the fourth
stoge of ship breaking process,”onshore stage™ after cutting the materials into uscable
size for the final destingtion, primarily the matcrials are soried by matenals, for
example, mild sieel, stminless siecl, cast iron, brass, zinc, copper, aluminium |, etc. Aler
this the matertals are again sorled by elements, fur example, plate, T — bar, angle bar,
Pipe, etc. And later they are sorted by thickness. All of the sorting is done by visual
inspection. Physical properties and chemical composition are not considersd here. As a
resnit, perfect matenials designed for perfect product are not found From this sorting.
‘This is also truc for small scrap malerials shop yard. Here, heavy engine, complex type
items, and other auctioned iterns are scrapped and sorted.

The LE workshop owners or their brokers move from shop to shop fo collect their
malerials for their specific purpose. They have somie idea of the i'natcria] they arc
locking for but do net know how Lo spot them. There is facility to check the physical
and chemical properiies of the melal in the scrap market.
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8.1.4 Material Market: All scrap matcrial shops are scatlered at about 10 square
kilometer besides the Dhaka-Chittagong high way. !t is difficult for a typical customer
to easily spot a material in the market. If a trader from any comer of Bangladesh wants
to buy an item of material or coilect information about that material, he has to go there

and move door to door te [ind the malenal, It is costly and time-comsumimg matter.

8.2 Conclusion:

As the ship breaking industry 18 connected o many of the parts of the development in
Bangladesh, it should not be neglecled. The development of this seclor can develop the
gross nalional income, employment and worthiness of materials hy using proper

malenials for the properly desipned product.

To develop the secior, governmertt should include this indusiry under the mimistry of
indusiry and formulate a policy so that worker™s rights could be ensured and it could be
gco-fnendly. Environment, human oghts and economy, these three Lhings should be

considered in formulaiing the public policy for this industry.

Belore scrapping the ship the explosive department should Investigate the ship
properiy. And afier making the ship pas free (in truc scnse} it should be beached to be
scrapped. The infrastructare of ship breaking yard should be like dockyard and like the
typical plan shown in Lhe previous chapuer. ‘The ship breaking activilies should be
operaled in a planned and hygienic way. An operational plan could he desipned before
starting to break the ship. A safe working rule/procedure should be adopted for the ship
breaking industry.

Matenials should be sored wisely and technically so that it can be used efficiently. It
can reducc the wastage of metal by uaing for the wrong purpose. To do (hat,
speclromeler and material lesting machine eould be sei up at Lthe ship-breaking yard and
in the vicinity of the ship-breaking yard where the vendors dismantle the machine. Asa
result the end users can choose the preper materials for their industries and machine

shops. It will help lo improve the guality of the product.
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An information cenler and a buying agent can be set up at the scrap material market. Tt
will help o collect information as well as collect materials from a remote area. It
teduces the cost price of raw materials. All the above services can be provided by e
ihird party on a commercial basis.
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Some Questionnaires

Procurement Process

1.  What are the criteria used w determine the price of an old ship?
U Light weight [ Age [l Others
2. What is the buying price per wn {light weight) of a ship?
0 25000-28000Tk O 28000-30000Tk O 30000-32000Tk O 32000-40600Tk
3. What size of ship do you buy?
T Large U Medium U Small
4.  What type of ship do you buy?
[T Inland ship L Ocean gomng ship
5. Where do you buy from?
[ Local Market 01 Abroad
6.  How a ship is broughi Lo the coast?
L1 by towing [0 by driving itself (1 Others
7. s there any inspeclion when the ship reaches at the coasts?
L] Yes L1 No
8. ls it mandatory to inspect the ship?
1 Yes O No
9,  Who inspect the ship?
L1 Navy [ Coast Guard {1 Cestoms [ Police Ll income tax olTice
10.  Who pays for the inspcclion?
L1 Owmer [ seller O Govt. [ No paymeni 3 Others
11. What do they choeck?
[} Rejected items by the seller [ Arscnal O illcgal ilcms
12.  Afier inspection, how is the ship brought to the yard?
* * After inspection, the ship is brought from coast guard to ncar to the yard by
driving by cur indigencus marine cngineers. Then, at the peniod of high tide,
the ship is further brought very near te the yard. Later it is towed by strong

winch and make it ready for dismounting and scrap.
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Scrapping Process

13.

14.

Do you clean the ship before starting the work?

U Yes 1 No

Do you lest the tank, container etc to check the poisonous gas by specialist
belore starling the wark?

O Yes O Na

15. Do you aerate the closed spaces befare cutting operation?

U Yes O Na

16, How long does 1l make to scrap a ship?

8.

20,

21.

** Actually it depends on the light weight of the ship and the no of {abors
engaged. To do that the owner engaged such a no of labors so that it can be
scrapped with in 2-3 manths.

Which operation do you take first as a consideration?
L[] Dismountling the machinery & furniture
L1 Scraping the Hull or deck

Who 13 responsible to dismount them?
O Owner (1 customer O Others

Afler dismounting of efectrical instrumenl, mechanical parts and machinery,

which part of the ship is considered to scrap first?

O Hull [0 Deck ] Others
D6 vou sort the scraped materials?
O Yes D No

What arc the criteria used 10 sort the scraped matcrial? *
O Type of metal O Size of materials

O cendition of matenials O Others

22. For the case of Ferrous matenal do any secondary sortling?

dYes O Nao
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23.

24.

25,

26.

7.

28.

29,

3.

3l.

32.

33.

What are the criteria used to sort the Materials?

L] Thickness ] Shape O Weight

{1 Condition O Others

I}o you sort steel maierial accordmg to steel grade?

[ Yes O No

Do you get any liquid from ship?

[} Yes [ No

Which type of liguid, do you get?

O Fuel [ Poisonous chemicals (oil residuc)

L1 Others

What do with the poisonous chemicals (0il residuc)

] Used in indusury [0 Kept in remote area

[0 Throw it in the sea [0 Used for other functions.
Are the poisonous chemicals (oil residue) responsible to pollute environment?
1 Yes O No

Which parl ol environment does it pollule?

Ll Air [ Soi! ] Water

How are the sorted materiats sold 1o the market?

U Auction 0 Advertising [ From yard to {ocal brokers
[0 From yard to local customers ] Others

Are al the items of ship sold at the same price?

[dYes Ll No

What arc the criteria used to determine the selling price per ton of materials?
[0 Types of materials [0 Thickness of materials

] Shape of malerials O Others [ Condition
Where is the destination of each part?

U local Market [ various indusiry, mills & factory [ abroad
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34.

35.

36.

37.

38,

39.

40.

41

43.

44,

Organizational

MNomally how many tzams are in a ship breaking yard?

1 8—1i0 O 6—8 O10—12 012 —14
How many members are in a team?
03—4 O4—5 O5—6 0O7—=.8

What is the status of recruited labors?

[ daily basis [ permanent basis with a {ixed scale
COlcondition basis [ others

IHow much labors are paid?

O 10—12 d./br [112—15 Tk./ hr.

L1 15—20 Tk./hr

How long do they have to work in a day?

L1 8 hr. L110 hr. 112 hr. 1 No definite hour
What items do you provide labors for safety?

O helmet O glavesT] boots T goggles [ others

Do you iell labors sbout the importance of putting on them (item)}
[ Yes U No

. Do you pursue laborsg to put on them (itern))

O Yes O No

. How much do you ingist on them to put on them (item)

1 strongly L1 normally 1 not persistent

Do you provide facilities of health and medicine?
[l Yes [l No

Labors
Does the owner provide helmet, gloves, hool, goggles ete.?
] Yes [ No
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45. I provided, do you usc helmet, gloves, boats, gopples?

* * They do not carc for safety, ic. they don’t know the importance of using
the safety items. They feel uncomfortable while they are putling on salety items

due to lack of nutrition.

46. 1f no, Why?

[(ncomfortahle [ Not aware of danger [ supplier does not insist

47. If any accident occurs, what type of help, the owner provide?

48.

49,

L1 just primary treatment

(1 full treatment cost

(1 ail compensation for the family

[ A negligibie compensation

(O Financial help

What type of lacility, does the owncr provide you?
[ Health and medicine [ Shelter

] Food Ul Cloths

U1 Others

Rolling Mills

Which materials from ship breaking industry do you use as a raw materials for
your mills?

(1 Hull [ struciure O Power plant.

50. Do you get any scrap when you make the materials.

51,

Ll Yes 1 No

What do you de with the scrap materials?

[ use to own mitl

O Supply to the industry where scrap is melted
U1 others

3%



32,

54.

55.

30,

57.

39.

60.

What is the selling price of the scrap matcrials! ton?

O 15000-16000 Tk. LI 16000-17000 Tk. OJ 17000-18000 Tk.

Do you control the composition of prodect?

LT Yecs L1 No

Do you control the temperature while heating the proceed materials?
O Yes O No

Is Chittapong ship breaking industry enough for your rew malerials?
I Yes T No

What are the raw materials of m got product?

{J Scrap Materials from ship breaking industries

[J Scrap Materials from sbip breaking industrics

L] Serap matcrials from re-rollmg mill

U] Others
Is ship breaking industry enough for your raw matenals?
] Yes L No

How do you control the eomposition?

* * At any moment sample is taken from the furnace, make is cool and polish
to rcady for thc test. Then it is kept at the bench of spectrometer. From
spcetrometer we can know the composition of the object. Now if it is necessary
to change the composition, calculated amount of decided item is added to
furnace. And again lest it. After doing this again a requires composilion is

found.
Material Merchanis
What type of end-users are in Bangladesh?

[ T.ight engmeering ] casting
[1 cahlc factory Clother
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1. Which materials do you deal as raw matcrials?

{1Fe, [J Pb,
1 Al L1 Zn,
CiCu, ] Brass,

L1 Speciflied materials
62. Where do you buy it from?
[ Chittagong ship breaking yard [ Importer

] Other
63. Can you satisty ail your custoemers materials equipments?
O Yes [ No

Light Engineering workshop

&4. Where from do you procure raw materials

L] matenal merchants [ Chittagong ship breaking yard
O other
65. Do you get all kinds of materials that you need from your sources
[ Yes O No
66. If no, what kind of materials?
[ Alloy stee!l O specific grade of sleel
[ Siainless steel 0 Aluminjum

{1 Tool steel

————
- ._d‘(.?'i':—r‘“ &=y

/4’;—,&\
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