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Summary

Although Turkey is an OECD country, it is still
being used by the so-called developed part of
the world as a toxic waste dumping ground, like
other developing countries in Asia. Under the
guise of ships for scrap, hazardous wastes such
as asbestos and PCBs are being sent to Aliaga
shipbreaking yards and dumped into the envi-
ronment. First of all shipowners are responsible
for this unacceptable situation. They send their
hazardous waste ships without caring about the
impacts they will have on human health and the 
environment. But also shipbreakers are to blame:
they have not taken any measures to protect
either their workers or the environment. Finally
the authorities have to be criticised for not ful-
filling their liabilities and letting this happen.

Greenpeace’s investigations covered the environmen-
tal and working conditions at the shipbreaking yards,
paying particular attention to the handling of hazar-
dous substances, the legal framework of shipbreaking
in Turkey and the liabilities of  national and interna-
tional authorities. The study also involved sampling at

Aliaga shipbreaking yards and their analysis to indica-
te the extent of the contamination due to dirty ship-
breaking practices in Aliaga. The study finds that wor-
kers  health and the environment are constantly put
at risk by toxic substances from the ships and the
unsafe working conditions on the premises. Generally,
no protection is provided for the workers and no real
measures are in place to prevent environmental con-
tamination. Compared with other OECD countries, the
working and environmental conditions are unaccep-
table.

Because most ships that arrive at Turkish yards are
more then 20 years old they contain toxic substances
on board of the vessel, inherent in their structure 
and as an integral part of their machinery and their 
equipment. That they are released during the ship-
breaking process is reflected in the analyses of the
samples taken. The reference samples indicate that
the sediments in a 10 km zone around Aliaga ship-
breaking yards near Yenifoça contain little or none of
the pollutants investigated. On the other hand, the
samples taken from the vicinity of the yards indicate
that the shipbreaking practice has polluted the local
environment with asbestos, mineral oil, heavy metals,
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Shipbreaking: Dismantling of vessels which have come to the end of their economic life or can no longer be used due to any
reason; including the breaking of the vessel’s structure for the purpose of scrapping and the removal of gear, equipment or
any component of the vessel.
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PAHs, PCBs and organotin compounds. Since there are
no common EU standards for these substances in
sediments yet (in five year time) , Dutch standards
have been chosen for comparison. Almost all the
levels of the chemicals are above the Dutch target
values and many even exceed the Dutch intervention
values meaning that the sediments at the shipbre-
aking yard in Aliaga are very seriously contaminated.
Analysis of a sample taken from ash residues of burnt
cables provides strong evidence that the practice of
open burning of cables is acting as a source of dioxin
(highly carcinogenic) at this location with unquanti-
fied risks to the workers of the shipbreaking yard, the
environment and the inhabitants of the Aliaga area.
Turkey has adequate legal instruments to protect
itself against this kind of toxic waste trade. However,
there is no implementation of the Hazardous waste
importation ban for ships for scrap imported to
Turkey. In addition to that, the working permits, which
are renewed every 5 years, are provided to these com-
panies without them fulfilling their liabilities to get
the necessary permits. Put simply, the concerned aut-
horities are not doing their jobs and ignoring this ille-
gal operation.

1. The Turkish Ministry of Environment, in cooperation
with the Undersecreteriat of Foreign Trade, should
stop the importation of hazardous waste contai-
ning ships for scrap to Turkey.

2. The Turkish Government has to improve the wor-
king and environmental standards of the yards. The
Ministry of Transport should set in motion the pro-
cess for drafting a new legislation, with the contri-
bution of the concerned authorities, and of the
NGOs and trade unions, that would necessitate the
required improvements in the yards.

Based on these findings, Greenpeace once again
stresses the need to stop the dumping of hazardous
waste in developing countries. Shipowners misuse the
absence of adequate enforcement of environmental
and workers protection legislation in Turkey and other
Asian countries. Financial benefits for the owners by
selling their ships for scrap at high prices is only pos-
sible at a high cost for the environment and workers’
health. Old ships should be decontaminated before
being sent to be scrapped. According to Turkish national
regulations it is illegal to export hazardous waste
containing ships to Turkey. Therefore, shipowners and
the operators of these ships should have the responsi-
bility for stopping this illegal toxic waste trade.

Supported by this new evidence at the Aliaga ship-
breaking yards, Greenpeace demands for a global 
solution:
1. Shipowners/operators must present a complete

inventory of all hazardous material on board the
vessel, making a register of the pollutants and 
analysis of the dangers from the ships;

2. Shipowners/operators must decontaminate the
ships-for-scrap prior to export;

3. Shipbreaking should be conducted without risk to
workers health or to the environment;

4. Tankers must be made gas-free for hot works prior
to export for breaking;

5. Shipowners/operators must disclose the selected
shipbreaking facility and the assessment done to
ascertain good working conditions and environ-
mental record;

6. Shipowners and shipbreakers must carry out exten-
sive consultations on the breaking plan and put in
place expert monitoring;

7. Shipbreaking facilities should be freely accessible to
citizens groups, environmental NGOs and trade
union activists;

8. Shipbreaking should be subject to a global regula-
tory regime, rather than being a matter of unilater-
al measures.

Looking ahead, Greenpeace demands that:
1. Existing ships should be made progressively cleaner,

by systematically removing, and replacing toxic and
hazardous substances during maintenance, repair,
refitting and rebuilding programs;

2. The ‘next generation’ of ships should be ‘clean ships’,
i.e. ships that are designed and constructed with a
view to eliminating their environmental, health and
safety implications upon decommissioning.

As is evident from the above demands, Greenpeace
is not opposed to either the shipping or the ship-
breaking industry. Greenpeace will, however, actively
oppose the export of ships that are not decontamina-
ted, and we will continue to stand up against
unsound breaking practices that threaten workers’
health and the environment.
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1. Introduction

Since 1998, Greenpeace has drawn attention to
the poor conditions under which ocean-going
ships are scrapped. Ships are broken up primarily
in Asian countries such as India, Bangladesh,
Pakistan and China. Greenpeace, but also 
institutions such as DNV, have reported on the
unacceptable situation in these countries.
(see: Greenpeace 1999 and 2001 and DNV 2000).
Among OECD countries, only Turkey now main-
tains a notable presence in commercial ship scrap-
ping. (OECD Report on Ship Scrapping, 2001).

Although Turkey is an OECD country, the environmen-
tal and working conditions are no better than, the
countries mentioned above. Aliaga shipbreaking
yards, around 50 km north of Izmir on the Aegean
coast, are the only places where ships are being scrap-
ped in Turkey. There are 18 privately-owned companies
of which 16 are operating today, and one state-owned
company, where mostly military ships are broken up.
The shipbreaking companies in Aliaga operate on par-
cels of land rented from the Land Office for 5 year
periods. Their total capacity is around 500,000 tons a
year. (Görkem, 2001). 75% of the ships broken up are
bulk carriers, 15% are fishery boats and 10% are oil
tankers (Chamber of Sea Trade, 2000). The scrap steel
is sold to secondary smelters in Aliaga and to the rol-
ling mills in Bal1kesir and Denizli, the valuable parts
are sold as second-hand machinery or as decorative
objects usually without any documentation, which
makes the industry one of the most profitable busi-
nesses in Turkey according to the experts at the
Undersecreteriat of Maritime Affairs.

The shipbreaking practices in Aliaga began in the
mid-70s, and in 1984 the shipbreaking companies gai-
ned the right to import ships for scrap according to
liberalisation measures of that time. From 1976 to
1997, approx. 4.5 million tons of ship scrap have been
broken up in Aliaga, equal to 10.7% of the total ships
for scrap supply of the world (Association of
Shipbreaking Companies, 1997). After being the world
leader in 1986, today, Turkey is the 5th largest shipbre-
aking country in the world. The President of The
Shipbreakers Association stated to Greenpeace mem-
bers that the decision to phase-out single-hull tan-
kers in upcoming years taken by IMO in 2001 has
increased the hopes of company owners to grow even
bigger and increase their capacity .

There are approximately 1200 people working at the
Aliaga shipbreaking yards on average (Association of
Shipbreaking Companies, 1997). Most of them are vil-
lagers without any occupational training, coming
from central and eastern parts of Turkey, e.g. Tokat
and Sivas. The companies usually employ one or two
subcontractors, when a ship is bought to be broken
up, the subcontractors bring these villagers and they
stay on site for 3 to 6 months until the scrapping of
the ship is finished. This subcontractor system pro-
tects the owners of the companies from their liabili-
ties for the social security and occupational safety of
the workers and prevents the workers from being
organised in unions. Limter- ,s (Union of Harbour and
Yard Workers) is trying to be organised at the yards
and to train the workers, but because the work is sea-
sonal and the workers change the companies they are
working for, considering which company has a new
ship to break, the efforts of the Union do not bring
sufficient results.

For ten years the voices against the dirty shipbreaking
practices in Aliaga have been getting louder. In 1991,
after research carried out by German academics
about the asbestos problem at the yards, and after
the 1992 explosion when 7 workers lost their lives, the
attention of the media and other organisations was
focused for some time on the shipbreaking industry.
In 1995, TMMOB (Unity of Chambers of Engineers and
Architects) prepared a report showing the bad envi-
ronmental and working conditions. The mayor of
Aliaga and the Limter-s Union spoke to the press
several times to draw the authorities attention to
this, nothing has changed.

In this report, Greenpeace draws a picture of the
unacceptable working and environmental conditions
at Aliaga shipbreaking yards, as a result of unconcer-
ned shipowners/operators who send toxic ships over
for scrap, governmental bodies which do not carry out
their duties and the carelessness of related inter-
governmental organisations. Greenpeace also tries to
remind the authorities of their liabilities and repeats
its demands and suggestions to bring a worldwide
solution to this problem.

SHIPS FOR SCRAP V - STEEL AND TOXIC WASTES FOR ASIA - PAGE. 5

)

) )

)

)

)

)

)



2. Visual Inspection Report

Since September 2001, Greenpeace members
have visited the Aliaga shipbreaking yards three
times. These visits revealed that nothing has
been changed since the first Greenpeace visit in
1999, and even since 1991, when the German
academics investigated the asbestos problem at
the yards.

Aliaga shipbreaking yards: until early 1970’s, ship-
breaking was being done also by European countries
and US, when a shift to Asian countries was seen.
Today, Turkey is the only OECD country continuing
shipbreaking in significant numbers.

The problems caused by the dirty shipbreaking 
practices in Aliaga cannot be separated into separate
subjects such as environmental pollution, occupational
safety, workers or public health. Therefore, the hazar-
dous substances present at the yards and their effects
on the environment, workers and public, are discussed
as a whole below.

Asbestos

Nearly every vessel built before the mid-80’s contains
asbestos insulation materials in large quantities and
these materials appear during shipbreaking processes
mostly in the form of grey asbestos tissue (Recknagel
and Alleweldt, 1992). Although it is forbidden to
import asbestos-containing wastes to Turkey
(Regulation on the Control of Hazardous Wastes,1995)
and although there are strict regulations about wor-

king with asbestos (Asbest, a Ministry of Labour and
Social Security report, 1999), the analyses of the
samples Greenpeace took in November 2001 showed
that asbestos fibres are found at? the shipbreaking
yards (see Chapter 3).
The visual inspections of Greenpeace members regar-
ding asbestos problems in 2001 at Aliaga ship-
breaking yards are as follows:

- Waste, including insulation material which can 
contain asbestos, is lying over the shipbreaking area.
Because asbestos has been found in the sampling
the air is likely to be contaminated with asbestos
fibres. Some of the wastes are dumped at the open
dumpsite in the shipbreaking vicinity (see map),
which is not at all appropriate for the storage of
asbestos fibres.

- The asbestos-containing materials are not packaged
or labelled, contradictory to the regulations of the
Ministry of Environment (Regulation on Hazardous
Chemicals, 1993).

- Workers do not have any kind of protective suits
except gloves.

- The eating and sleeping places of the workers 
are inside the shipbreaking area and most of the
workers spend 24 hours per day in this area.

- The villagers from nearby settlements search for
valuable materials at the open dumpsites where
asbestos is also dumped.

- There are no warning signs about the asbestos 
contamination or boundary fences at the dumpsites
or at the yards.

Villagers on the dump site
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Asbestos tissues are all over the shipbreaking yards
mixed with other kinds of waste

The adequate protective equipment for asbestos remo-
val, Dutch shipbreaking yards 

Oil Pollution

In Aliaga the ships are broken up on the shore, where
90% of the vessel body lies in the water with the
front part on the beach. That means it is impossible
to prevent oil pollution. There is no dry dock system
at any of the companies, which could prevent the
release of liquid pollutants into the environment. The
sample results proved that the sediments and soil at
the shipbreaking yards are highly contaminated with
mineral oil (see Chapter 3).

It is impossible to prevent the oil pollution with the
current shipbreaking system at Aliaga yards

In Aliaga, old ships are being run or pulled aground and
broken up by pulling step by step from the front side

Scrapping a ship in dry dock  prevents the oil pollution
and enables collection of waste
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Accidents at work place

According to the Regulation for Aliaga Shipbreaking
Yards, the shipbreaking companies have to provide a
gas-free certificate to the Harbour Presidency, which
proves that the imported ship for scrap is free of any
fuel or fuel residue. However, the regulation does not
mention the organisations which are allowed to grant
this certificate. In practice, the certificates are being
taken from untrustworthy organisations or not being
taken at all (Suggestions of Labour Directorate of
Izmir, 1993).

At its visits to the yards Greenpeace experienced that
nearly every day a fire occurs while torchcutting the
ships. During the visit in early November in 2001,
nearly half of a ship burnt due to lack of fire-preven-
tion equipment. In 1992, 7 workers of the Ege
Shipbreaking Company died due to an explosion
while torchcutting an improperly gas-freed tanker 
(Hürriyet , 30.11.1992). According to Limter-s Union,
100 workers have died in such accidents in 23 years,
the number the Shipbreakers Association is mentio-
ning is 21 (Cumhuriyet,04.04.1999).

Nearly everyday a fire or explosion happens at Aliaga
shipbreaking yards due to oxyacetylene torchcutting
of improperly cleaned oil tanks of old ships

These numbers do not include the deaths or the
wounded due to occupational exposure, since there
are no statistics to show the real numbers. Most of
the workers do not wear any protective equipment,
such as helmets or masks, there are no warning signs
about the dangers. The workers say that many of
them lose bodyparts (like fingers) due to falling ship
parts or accidents while cutting the ships. Most of the
workers do not have any occupational training to
work with torches or with the hazardous substances

present, they are villagers from the Eastern part of
Turkey who come as seasonal workers and go back
when the shipbreaking process is completed.

Most of the workers come from the villages of Sivas
and Tokat and work and live for 3 to 6 months at the
Aliaga yards, without any occupational training and
without protection

Toxic Fumes

At the Aliaga shipbreaking yards, workers use oxyace-
tylene torches to cut the steel of the vessel body. They
do not use masks, and many of them do not use
appropriate glasses to protect their eyes from the
sparks. The paints and coatings on a ship may be
flammable or may contain toxic compounds such as
polychlorinated biphenyls (PCBs), heavy metals (such
as lead, cadmium, chromium, zinc and copper) and
pesticides such as tributyl tin (TBT)(US-EPA, 2000).
Toxic fumes are released during torch cutting (such as
NOx) and after torch cutting when the paints conti-
nue to smoulder. Workers using the cutting torches
routinely inhale the toxic fumes from the steel coated
with toxic paints. Using hydraulic cutters, like in the
Netherlands, can diminish these problems.

During scrapping with hydraulic cutters no toxic 
substances are released from the paints and coatings.
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Cutting is done in Aliaga shipbreaking yards with oxy-
acetylene torches with no or inadequate protection

Workers may also inhale toxic smoke potentially carrying
extremely toxic substances such as dioxins and furans,
and polycyclic aromatic hydrocarbons (PAHs) from
waste and oil residues that are burnt in the open air.

Cable burning

The scrap sellers at the yards buy the cables taken out
of the ships and sell the copper inside. Greenpeace
members witnessed workers at the scrap selling
places taking copper from the burnt cables with their
bare hands and also workers burning the cables in the
shipbreaking yard area in the early morning.

The cables from the ships for scrap are mostly covered
with insulation materials such as chlorinated plastic
PVC. When burnt, toxic fumes are released and highly
carcinogenic chemicals like dioxins and furans are
known to be formed under these conditions.
Greenpeace analysis of a sample taken from ash resi-
dues of burnt cables taken at the scrapsellers place
where the copper is being removed  provides strong
evidence that the practice of open burning is acting
as a source of dioxin at this location with unquanti-
fied risks to the environment, to the workers who
carry out the operation or living a couple of hundred
meters away from the open fire and inhabitants of
the Aliaga area. See appendix II.

Cables from old ships are being burnt on the other side
of the road of the yards, possible toxic fumes like dioxins
and furans are joining the air the yard workers breath

Pulling the copper out of burnd cables which can 
contain highly carcinogenic substances like dioxin)  

Waste disposal 

The solid wastes containing asbestos and other
hazardous wastes are dumped on an open dumpsite
next to the shipbreaking yards without any separa-
tion occurring. The liquid wastes are collected in small
tanks and pits, again without separation, and then
either burnt at the yards or sent to Tüpra ,srefinery to
be incinerated. There are no measures taken to pre-
vent soil pollution at the open dumpsites, the pits
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where the liquid wastes like oil residues are collected
are not water-proof, with  pollution of the ground
water as a consequence.
As mentioned above, only a small percentage of the
waste is being collected at these inappropriate places,
the rest either goes into the sea or becomes part of
the brown rust/hazardous chemical mixture covering
the whole shipbreaking area.

The whole shipbreaking area is being used as a 
dumping site by the shipbreakers

Dumping of waste into the sea: an unacceptable way
of waste disposal

3. On-site assessment at Aliaga
Shipbreaking Yards

Samples
At the yards, sediment and soil were investigated for
hazardous substances that were used in the ships.
The substances investigated were:

- mineral oil
- heavy metals
- polyaromatic hydrocarbons (PAHs)
- PCBs
- organotin compounds

Contamination with mineral oil can occur through the
leakage of oil from the scrapped ships. Of the heavy
metals, particularly copper, lead and zinc from the
ship’s paint can cause pollution. PAHs come mainly
from combustion processes and from leaking oil. PCBs
are found in solid (waxy) and liquid (oily) forms in
equipment and materials on ships being scrapped
(US_EPA, 2000). These equipment and materials
which may contain PCBs in concentrations far above
50 parts per million (ppm) include cable insulation,
transformers, capacitors and electronic equipment
with transformers and capacitors inside, oil-based
paint, anchor windlasses, hydraulic systems.
Organotins, mainly tributyltin (TBT), are released from
antifouling paint that is used on ships beneath the
waterline to discourage the growth of marine life on
the ship’s surface.

Besides the sediment and soil samples, samples were
taken from insulation materials at the yards and the
open dumpsite to investigate the presence of asbestos.
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Information 0n substances

Mineral oil
Oils and fuel exhibit toxic characteristics. Main exposure routes are inhalation and consumption of contaminated fish and water.
Oil spills threaten birds, mammals and water organisms.

Heavy metals
Toxic heavy metals associated with shipbreaking include lead, mercury and cadmium. Metals can be found in many products
onboard a vessel in varying quantities. Paints and coatings might contain metals such as zinc, lead and copper. Both zinc (typically
in topcoats) and copper are still present in considerable amounts in modern paints. Heavy metal compounds are also present in
anodes, insulation, batteries and electrical compounds. Heavy metals can cause harm to human health and environmental sys-
tems. Mercury for example is a toxic heavy metal and a persistent, bioaccumulative pollutant that affects the nervous system.
The effects of lead upon human health have been known for a long time. Young children are most vulnerable to its toxic effects.
Long-term exposure to even low levels can cause irreversible learning difficulties, mental retardation and delayed neurological and
physical development.

PAHs
Approximately 250 different polycyclic aromatic hydrocarbons (PAHs) are known. Some 30 PAH compounds and several hundreds
of derivatives are classed as carcinogenic. The health hazard from PAHs comes from the direct inhalation of fumes, which are rele-
ased primarily during torchcutting, after torchcutting when paints continue to smoulder, or when wastes are deliberately burned.
PAHs accumulate in dust and sediment, and tissues of lifeforms. As a result they are available for uptake either through inhalation,
dermal contact or via the foodchain. PAHs cause malignant tumours by interfering with enzymatic breakdown, affecting the lungs,
stomach, intestines and skin. The potential of substance mixtures containing high PAHs levels to cause skin cancer has been
known since 1775.

PCBs
Polychlorinated organic compounds (PCBs) are found in solid (waxy) and liquid (oily) forms in equipment and materials on ships
being scrapped. These equipment and materials which may contain PCBs in concentrations exceeding 50 parts per million (ppm)
include cable insulation, transformers, capacitors and electronic equipment with transformers and capacitors inside, oil-based
paint, anchor windlasses, in electrical systems in equipment for cargo handling (such as crane and pump arrangements), in
sealing materials and glues used in windows in vessels built up to the mid-1980s, in electrical components in powering systems
and in electric lighting including fittings and heat exposed electrical components (condensators). Since PCB was phased out as a
compound in ship paints in the mid- 70s, new layers of paint on the shipsí structure does not contain this. However, some paint
surfaces such as in engine-, pump- and boiler rooms and also ground coatings in accommodation areas are most likely to be 
original specifications. PCBs are highly toxic and persistent pollutants and they bioaccumulate in the environment. Exposure to
PCBs has been associated with a variety of adverse health problems. PCBs have been linked to cancer, liver damage, reproductive
impairments, immune system damage and behavioural and neurological damage.

Organotins
Tributyltin (TBT) is an aggressive biocide (kills living organisms) that has been used in anti-fouling paints since the 1970s. TBT is
considered as one of the most toxic compounds in aquatic ecosystems; its impact on marine organisms range from the subtle to
the lethal. TBT is responsible for the disruption of the endocrine system of marine shellfish leading to the development of male
characteristics in female marine snails. TBT also impairs the immune system of organisms. Shellfish are reported to have develo-
ped shell malformation after exposure to extremely low levels of TBT in the seawater. As organotin compounds can damage
human health even in small doses, in industrialised nations, legal regulations are in place to protect workers from exposure to
antifouling paints containing TBT. Skin, eye and lung protection is mandatory for any contact work with TBT-containing paints. The
use of toxic organotins in ship paints was  banned at the October 2001 IMO meeting from January 2003 on, and by 2008, organotin
paints will have to be removed or securely sealed on all vessels (The International Convention on the Control of Harmful Anti-fouling
Systems on Ships, 2001).

Asbestos
Asbestos was used a lot in ships because of the non-burning quality, insulation power and it is chemically neutral. It was used, for
example, to isolate the engine room or staff cabin, insulation of piping and in electric cables. Asbestos is also used in the construc-
tion industry. We recognise two types of asbestos: the loose and solid type. The loose type is normally more dangerous than the
solid type. During breaking of ships all kind of asbestos will be released. Even low concentration of asbestos dust causes formation
of scar like tissues resulting in permanent breathing difficulties (asbestosis). In the longer term, cancer of the lungs and of the thin
membrane surrounding the organs (mesotheloima) may result.

References: DNV 1999, Greenpeace reports 1999 and 2001, ILO 2001 and US-EPA 2000



Sample details

Greenpeace took ten samples from sediment and soil. Because of costs five of them were analysed. This number is
enough to give an indication of the levels of contamination caused by the scrapping of toxic ships in Turkey compared to
the sediments of the local environment of a location near Yenifoça 10 kms away from the shipbreaking yards.

Eight samples were taken from different insulation materials that were found at the open dumpsite (sample number 1-5
and 8) and at the yards (sample number 6 and 7).

A sample was taken from ash residues of burnt cables at the scrapsellers place where copper is removed from the cables.
See appendix 2 for an analysis.

The location of the shipbreaking yard is shown on a map, including the open dumpsite and the scrap sellers places.
Location of samples (sediment, soil and insulation material) taken are shown on the detailed map.

Table 1. Sample details sediment/soil at and around Aliaga yards in Turkey
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Sample No. Sample referred to as: Date of sampling Location of sampling

X Reference 2/11/01 Sediment sample 10 km away from the yard in the
southern direction

I Yard in the water 1/11/01 Sediment sample from the yard
IV Yard on the beach 2/11/01 Sediment sample from the yard (15 meter from the sea)
VI Yard in the water 2/11/01 Sediment sample from the yard
VIII Yard in the water 2/11/01 Sediment sample from the yard owned by the state

Table 2. Sample details insulation material 

Sample No. 1 2 3 4 5 6 7 8

Location Dump Dump Dump Dump Dump Yards Yards Dump

Date of sampling 1/11/01 1/11/01 1/11/01 1/11/01 1/11/01 2/11/01 2/11/01 1/11/01

)
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Comparison 

The levels of toxic or hazardous substances found in the sediment and soil samples (table 4) are compared with:

(1) parameters for assessing the quality of sediment for fresh water systems in the Netherlands 
(NL-Council of Ministries, 2000) :

Table 3. Dutch parameters for the assessment of the quality of sediment

Note that Dutch criteria are designed for application to freshwater environments. Therefore it only provides a tentative
basis for comparison with marine environments.

(2) The ecotoxicological assessment criteria (EAC) agreed by the OSPAR Commission for the Protection of the Marine 
Environment of the North-East Atlantic (OSPAR, 1997):

- Provisional criteria for metals, for arsenic (1-10 mg/kg), for cadmium (0.1-1 mg/kg), for chromium (10-100 mg/kg), for
copper, lead and nickel (5-50 mg/kg), for mercury (0.05-0.5 mg/kg) and for zinc (50-500 mg/kg);

- Eleven individual PAHs are listed. Of these, firm criteria are given for three PAHs (0.05-0.5 mg/kg for naphthalene and
anthracene, 0.1-1.0 mg/kg for phenanthrene). Provisional criteria are given for a further 5 PAHs, ranging from 0.05-0.5
mg/kg for pyrene to 0.5-5 mg/kg for fluoranthene. For the remaining three, there were considered to be insufficient
data available to agree on criteria.;

- A provisional criterion for the sum of PCB of 0.001-0.01 mg/kg; and 
- A provisional criterion 0.000005 to 0.00005 mg/kg for TBT (tributyltin) in marine sediment.

Note that OSPAR criteria are not limits for remedial action but criteria that may be used ‘to identify potential areas of
concern’.
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Criteria Description: quality of sediment

Equal and below ’target’ value not contaminated

Exceeding ‘target’ value lightly contaminated

Exceeding ‘limit’ value moderately contaminated

Exceeding ‘test’ value seriously contaminated, further research needed to protect the environment

Exceeding ‘intervention’ value very seriously contaminated, measures for cleanup must be taken



Table 4. Results sediment and soil samples Aliaga, location I, IV, VI, VIII and the reference X

* this standard applies for both inorganic mercury and methyl mercury

n.d. = not determined
values dotted sediment is lightly or moderately contaminated (according to the assessment of

quality of sediment in the Netherlands)
values underlined sediment is seriously or very seriously contaminated (according to the

assessment of quality of sediment in The Netherlands), need for cleaning up
values bold exceeds the ecotoxicological assessment criteria (EAC) agreed by the OSPAR Commission
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Table 4b. Results sediment and soil samples Aliaga, location I, IV, VI, VIII and the reference X
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Explanation of the results and the effects of the substances present

The first striking feature is that the reference samples indicate that the sediments in the Turkish part of the
Mediterranean contain little or none of the pollutants investigated. There is no demonstrable pollution with
mineral oil, PAHs and PCBs. The concentrations of heavy metals are detectable though lower than the Dutch
target value. Also the organotins are not present in measurable quantities so there seems to be no question
of contamination on the reference location.

Oil
All the sediment and soil samples are heavily contaminated with mineral oil, ranging from 0.059% of weight at location
VI up to 4.0% of weight at location IV. This means for location IV that the concentration is 8 times higher than the inter-
vention value. The reference sample on the contrary is not polluted with mineral oil at all.

Heavy metals
The concentrations of heavy metals in the yard are much higher than the concentrations measured at the reference loca-
tion. For almost all the heavy metals at all the locations the OSPAR EAC values are exceeded, but for Copper, Lead and Zinc
even the Dutch intervention levels are exceeded. Location VIII is the most polluted location for Chromium, Copper and
Nickel and location IV is most polluted for Lead and Zinc.

PAHs
The concentrations of the different PAHs are in many cases higher than the reference location - especially location IV is
heavily contaminated. The sum of the PAHs is almost twice as high as the Dutch intervention value. In more than half the
samples taken the OSAR AEC and the limit values are exceeded. Location IV is the most polluted location for the PAHs, all
the measurements exceed the test value.

PCBs
The highly toxic compounds were not found in the reference location, in contrast PCBs were found at the different samp-
le locations at the yards. Almost all values are higher than the limit value. The sum of the PCBs is even higher than the
OSPAR EAC value for location VI, VIII and IV. Also for the PCBs location IV is most polluted.
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Locations 1 2 3 4 5 6 7 8

Dump Dump Dump Dump Dump Yards Yards Dump

Material Color Mass % Mass % Mass % Mass % Mass % Mass % Mass % Mass %

Chrysotiel White 1 - 5 < 0.01 10 - 20 < 0.01 < 0.01 1 - 5 < 0.01 0.1 - 1

Amosiet Brown 1 - 5 1 - 5 35 - 45 < 0.01 < 0.01 1 - 5 < 0.01 < 0.01

Crocidolietl Blue 1 - 5 < 0.01 < 0.01 < 0.01 < 0.01 1 - 5 < 0.01 < 0.01

Anthofyliet < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Actinoliet < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Tremoliet < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 < 0.01

Estimated Loose Loose Loose Solid Solid Loose Solid Loose
latency

Table 5. Asbestos results from 8 samples



Organotins
The organotins were not found in the reference location. Tributyltin (TBT) was found in all locations but especially in loca-
tion IV in a very high concentration, more than 10,000 times higher than the Dutch value for non-contaminated sedi-
ment. The TBT level found here is also approximately between 22,000 and 220,000 times higher than provisional eco-
toxicological assessment criteria for TBT in marine sediments agreed by OSPAR. Also Dibutyltin was found except at loca-
tion IV. Again location IV is the most polluted site.

Asbestos
Asbestos was found in 5 of the 8 samples in the yard but also on the dump. Anthofyliet, Actinoliet and Tremoliet were not
found. The sample from location 3 was the sample containing most Chrysotiel and Amosiet with a total mass percentage
of 45 to 65. The samples from the other four locations (1, 2, 6 and 8) do have lower concentrations of asbestos; this
doesn’t make much difference to the danger because waste with low concentration of asbestos can also lead to airborne
fibre of asbestos in the air.

Indeed, the air sample analyses in 1991 of German researchers from Berlin and Karlsruhe universities revealed that ‘the air
is contaminated with asbestos fibres all over the yards’. (Recknagel and Alleweldt, 1992). Greenpeace sampling results in
December 2001 proved that asbestos-containing materials can be found not only at the open dumpsites, but also at the
shipbreaking yards. Greenpeace also proved that these are mostly asbestos types of which the production and usage has
been banned in Turkey since 1996 (Regulation on Hazardous Chemicals, 1993).

Conclusion
In a period of approximately 25 years of shipbreaking, the yards have become heavily polluted. The clean reference 
location at a distance of 10 km indicates the pollution is local and apparently caused by shipbreaking. Almost all the
levels of the chemicals are above the Dutch target values and many even exceed the Dutch intervention values. Location
IV is more highly polluted than the other locations probably due to the fact that this this sample is taken above sea level
and the seawater at the other sample places will dilute the pollution. Negative effects on the environment are very likely
and measurements for cleanup of soil and sediments are needed.

The presence of asbestos is a clear danger for workers at the yard. People working at the yard should be protected to pre-
vent inhalation of the dangerous asbestos fibres. Existing asbestos-containing waste materials should be properly removed,
securely stored and returned to the shipowners. Ships containing asbestos should not be accepted for import into Turkey.

4. Summary - Occupational safety, health and environmental concerns

Hazardous substances are being released to the environment and most probably enter into the food chain because of the
lack of containment at Aliaga shipbreaking yards. There is no data available on the long-term effects on the environment.
Still, fishermen in Aliaga state that there is a big decline in fisheries in the area. It is also important to note that the ship-
breaking industry is not the only contributor to the decline in the fisheries but also the other heavy industries located in
the area (such as Smelters, Petkim Petrochemical Co., Tüpra Refinery, fertiliser producers, etc.)
In the ILO (International Labour Office) report Worker safety in the shipbreaking industries  dated February 2001, occupa-
tional safety situations at the shipbreaking yards in India, Pakistan, Bangladesh and China are summarised. The same
conclusions are true for the Aliaga shipbreaking yards in Turkey: Worker safety is suffering from serious inadequacies in
almost all respects. These deficiencies are obvious at all steps of the process and include non- or insufficient planning,
training, personal protection equipment, facilities etc. Accident reporting is non-existent or unreliable. Standards for wor-
kers’ health are not adhered to. There are no or limited emergency medical facilities. Long-term monitoring of workers’
health is non-existent. Apart from the nature of the work, i.e. heavy labour causing wear-and-tear-related defects, the
long-term exposure to harmful substances is likely to have severe effects on life expectancy.’
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5. Legal Frame

5.1 National Hazardous Waste Import Ban

Turkey has become a party to the ‘Basel Convention on The Control of Transboundary Movements of Hazardous Wastes
and Their Disposal’ on December 20, 1994. With the ‘Regulation to Control Hazardous Wastes (27.08.1995 no. 22387)‘
based on this Convention, Turkey banned the importation of all kinds of hazardous waste in 1995.

Ships for scrap containing hazardous wastes like asbestos and PCBs are not allowed to enter Turkish borders (Ministry of
Environment 2001, see Appendix I). However, despite the fact that it is known that nearly all vessels built before the mid
80s contain asbestos, and most of the ships broken up in Aliaga have been built before 1980, the importation of hazar-
dous waste containing vessels is going on. That means:

1. Shipowners or the current ship operators are 
exporting their hazardous waste containing ships for scrap illegally to Turkey.

2. Shipbreaking companies in Turkey are breaking Turkish laws by importing hazardous waste on board these vessels.
3. The Turkish Ministry of Environment and the Undersecreteriat of Foreign Trade are not carrying out the necessary con-

trols, or they are closing their eyes to this illegal toxic waste trade.

5.2 International Bodies: Basel Convention and IMO

‘Basel Convention on The Control of Transboundary Movements of Hazardous Wastes and Their Disposal’, and also called
‘Basel Ban’ bans the export of hazardous wastes from OECD countries to non-OECD countries. As Turkey is an OECD
country and this convention does not protect Turkey from being a dumping site of the developed countries, the Turkish
Ministry of Environment prepared the above-mentioned National Ban on the Importation of Hazardous Wastes in 1995.
Yet, the Basel Convention should prevent the hazardous waste transport on board ships-for-scrap, to enable countries
without national bans to protect themselves.

Greenpeace calls upon the Basel Convention to address the need to stop unhealthy and pollution-causing shipbreaking
practice. Within the context of the Basel Convention dumping hazardous waste is forbidden and the Basel Convention
should enforce global measures to stop the practice of dumping toxic ships.

The IMO (International Maritime Organisation) has ignored the problems of shipbreaking for too long. Greenpeace is cal-
ling on the IMO to set up a legal framework on a global scale to end the dumping of toxic ships and to ensure the ship-
ping industry take full responsibility for their waste ships. The IMO established a Correspondence Group on ship recycling
at the 44th session of its Marine Environmental Protection Committee in 1999. IMO’s role is defined as focusing on ‘the
design, operation and preparation for recycling of ships’ (MEPC 44). Therefore IMO has the overall responsibility for moni-
toring the ‘clean’ ships design and the decontamination of ships before sold to be scrapped. To support IMO, International
Chamber of Shipping (ICS) produced an Industry Code of Practice on Ship Recycling in August 2001, suggesting that shi-
powners have to hand over to the purchaser an  Inventory of Potentially Hazardous Materials  which should be on board
the vessel.

5.3 Regulations concerning working and environmental conditions at Aliaga Shipbreaking Yards

The Regulation for Aliaga Shipbreaking Yards came into force initially in the 1970s  and was changed in 1986. In 1992, in
an explosion due to the torchcutting of an improperly gas-freed oil tanker, 7 workers died. After this incident, prepara-
tions for a new regulation have begun with the lead of the Ministry of Transport and the latest regulation was finalised
in 1997. However, this regulation did not change much, except it requires a translation of the gas-free certificates into
Turkish. The Regulation puts the Ministry of Transport as the main controlling authority. However, in 1993, the
Undersecreteriat of Maritime Affairs was separated from the Ministry of Transport and therefore the Ministry lost its con-
nection to the yards. This authoritative chaos should be put in order with a new regulation, including a more detailed
environmental and occupational standardisation and improved enforcement applications.

)

)

)
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Liabilities which are not fulfilled by the Turkish Ministry of Environment are not limited with implementing the hazar-
dous waste importation ban. It should also control the disposal of the hazardous wastes present and prevent environ-
mental pollution (Regulation on Hazardous Chemicals, 10.07.1993 and Environmental Law no.2872, 09.08.1983). On the
other hand the Ministry of Labour and Social Security is responsible for controlling all working places for workers’ health
and occupational safety (Regulation on Workers Health and Occupational Safety (11.01.1974). In addition, the Ministry of
Health is giving the ‘First Degree Unhealthy Working Place’ permission to the shipbreaking companies every 5 years due
to the period their land renting contract with the Land Office. Obviously, these authorities are also ignoring their liabili-
ties, since it is impossible to give these companies the above-mentioned working permission in these circumstances,
which were explained in the previous chapters.

Table 6: National Governmental Bodies and Their Liabilities

Conclusion

The observations of Greenpeace make clear that toxic substances are not being handled in a safe and responsible man-
ner in the Aliaga shipbreaking yards. Samples investigated indicate that the sediments, the air and the soil are polluted
with very toxic and persistent pollutants. The working conditions can only be described as ‘inhuman’. The problems indi-
cated are very similar to the conditions in the other Asian countries like India, Pakistan, Bangladesh and China (see
Greenpeace 1999 and 2001 and DNV 2000)

• Inadequate awareness of environmental and health problems related to hazardous substances;
• A low degree of mechanisation;
• Absence of global regime mandating removal of hazardous substances(such as asbestos) from ships

prior to export for scrapping.

Turkey has -on paper- sufficient national legislation related to shipbreaking to protect the environment and to ensure
occupational health and safety, but their enforcement is absent. Shipowners misuse the absence of adequate enforce-
ment of environmental and workers’ protection legislation in Turkey and other Asian countries. Financial benefits for the
owners by selling their ships for scrap at high prices is only possible at high cost to the environment and workers’ health.
Since 1995 Turkey has also had a ‘National Ban on Hazardous Waste Importation’, and hazardous materials inside the
body of the ships for scrap are considered as hazardous waste, still they continue entering Turkish borders. This means
most of the shipbreaking work being done in Aliaga is actually illegal.

1. Ministry of Environment

2. Undersecreteriat of Foreign Trade

3. Ministry of Labour and Social Security

4. Ministry of Health

5. Ministry of Transport

6. Undersecreteriat of Maritime Affairs

7. Land Office

Control of Importation of Hazardous. Wastes on
board of ships for scrap, environmental pollution 
prevention and control at the yards

Control of Importation of Haz. Wastes on board of
the ships for scrap

Control of Workers Health and Occupational Safety
Standards, Opening and Operation permission

‘Unhealthy Working Place’ permission

Official regulative authority

Governmental body with expertise to control the
shipbreaking sector

Land owner of the shipbreaking yards in Aliaga
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1. The Ministry of Environment, in -operation with the Undersecreteriat of Foreign Trade, should stop the importation of
hazardous waste containing ships for scrap to Turkey.

2. The Turkish Government has to improve the working and environmental standards of the yards. The Ministry of
Transport should set in motion the process of drafting a new legislation, with the contribution of the concerned 
authorities, and of the NGOs and trade unions, that would necessitate the required improvements in the yards.

The shipowners and the ship operators have to realise that it is illegal to send hazardous waste containing
ships for scrap to Turkey.

Supported by this new evidence at the Aliaga shipbreaking yards and already having documented the situation in Asian
shipbreaking countries,
Greenpeace demands for a global solution:

1. Shipowners/operators must present a complete inventory of all hazardous material on board the vessel, making a 
register of the pollutants and analysis of the dangers from the ships;

2. Shipowners/operators must decontaminate the ships-for-scrap prior to export;
3. Shipbreaking should be conducted without risk to workers’ health or to the environment;
4. Tankers must be made gas-free for hot works prior to export for breaking;
5. Shipowners/operators must disclose the selected shipbreaking facility and the assessment done to ascertain good 

working conditions and environmental record;
6. Shipowners and shipbreakers must carry out extensive consultations on the breaking plan and put in place expert

monitoring;
7. Shipbreaking facilities should be freely accessible by citizen groups, environmental NGOs and trade union activists;
8. Shipbreaking should be subject to a global regulatory regime, rather than being a matter of unilateral measures.

Looking ahead, Greenpeace demands that:
1. Existing ships should be made progressively cleaner, by systematically removing, and replacing toxic and hazardous

substances during maintenance, repair, refitting and rebuilding programs;
2. The ‘next generation’ of ships should be ‘clean ships,’ i.e. ships that are designed and constructed with a view to 

eliminating their environmental, health and safety implications upon decommissioning.

As is evident from the above demands, Greenpeace is not opposed to either the shipping or the shipbreaking industry.
Greenpeace will, however, actively oppose the export of ships that are not decontaminated, and we will continue to
stand up against unsound breaking practices that threaten workersí health and the environment.
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Appendix I:

Official Written Declaration of the Turkish Ministry of Environment about the importation of hazardous waste
containing ships for scrap

14.Feb.2001                              URGENT

T.R.
Ministry of Enviroment

General Directorate of Environmental Pollution Prevention and Control

NUMBER: B:19.0.CKO.0.04.00.02/689
ISSUE: About waste importation

GREENPEACE MEDITERRANEAN TOXICS CAMPAIGN
(Mr. Tolga Temuge)

ACCORDING: your fax message on 08.02.2001

In your fax message, it’s been asked, even though Turkey is an OECD country it has banned
hazardous waste import from OECD countries, if there is a restriction or a ban for the importa-
tion and breaking of the ships containing hazardous wastes like asbestos and PCB broken up in
Aliaga shipbreaking yards.

Turkey became a party to the Basel Convention on The Control of Transboundary Movements of
Hazardous Wastes and Their Disposal on 20 December 1994. With the  Regulation to Control
Hazardous Wastes’ based on this convention, all kinds of hazardous waste importation to
Turkey has been banned. In this context, about the issues you mentioned in your fax message,
in the letter of British Environment Agency on 15.12.2000, it’s been asked whether the breaking
process of the two ships, which have been sold by the British Ministry of Defence to a German
company in order to be broken up in Aliaga and which contain asbestos, is possible in our
country. Our Ministry has declared as an answer to the letter of the British Environment
Agency on 15.12.2000, because the above mentioned wastes are considered as hazardous was-
tes due to our national regulations, their importation is prohibited.

I ask for your information.

Signed by
Sami AGIRGÜN
on behalf of the Minister 
General Director
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Appendix II: Dioxin analysis

Sample MI01041, dioxin analysis.

Sample MI01041 was described as ash residues from burnt cables.
The dioxin data and the TEQs according to the ITEF and WHO systems are given in the table below.

Table 1: Concentrations of 2,3,7,8-substituted PCDD/Fs in sample MI001041 and toxic equivalents calculated 
according ITEF And WHO systems.

The data were compared to other similar samples either collected by Greenpeace or identified from the scientific 
literature (Harnly et al. 1995, van Wijnen et al. 1992). In all cases, the samples were of ash or a mixture of soil and 
ash from the open burning of cables, and in some cases tyres as well.

The congener profile of the sample from the shipbreaking yard  (figure 1) is compared with the congener profiles from
the other samples (figure 2) and shows strong similarities. The profiles are dominated by four congeners, HpCDD, OCDD,
1,2,3,4,6,7,8-HpCDF and OCDF and tetra-to hexa-chlorinated dioxins, 1,2,3,7,8,9-HxCDF and 1,2,3,4,7,8,9-HpCDF are 
typically absent or present in comparatively low concentrations.
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Figure 2: Comparison of congener profile of MI01041 with other samples from open burning of PVC cables.

The concentration of PCDD/Fs, at 0.966 ng/g ITEQ, is within the normal range for samples of this type. The samples dis-
cussed below range in concentration from 0.38-16 ng/g ITEQ. Although not particularly high for samples of this type, the
match with other similar sites provides strong evidence that the practice of open burning of cables is acting as a source
of dioxin at this location with unquantified risks to the workers and environment.

References:
Harnly, M., Stephens, R., McLaughlin, C., Marcotte, J., Petreas, M. & Goldman, L. (1995)  Polychlorinated dibenzo-p-dioxin and
dibenzofuran contamination at metal recovery facilities, open burn sites and a railroad car incineration facility.
Environmental Science and Technology  29(3): 677-684. van Wijnen, J.H., Liem, A.K.D., Olie, K. & van Zorge, J.A. (1992) Soil con-
tamination with PCDDs and PCDFs of small (illegal) scrap wire and scrap car incineration sites. Chemosphere 24(2): 127-134

Figure 1. Congener profiler for ash sample MI01041
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