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Introduction
This report gives over 50 examples of POPs Hotspots from around the world.  These include
large emission sources, contaminated sites and stockpiled materials, such as obsolete pesticides.

This report is not a full overview of all POPs Hotspots globally.  It is merely a snapshot of
hotspots in the different regions of the world.  This report illustrates the many processes and
practices involved in creating these hotspots.  For regular updates with new hotspots visit the
Greenpeace web site at http://www.greenpeace.org

Once produced, POPs will find their way into the environment, even many years after
production may have ceased.  There are 12 POPs on the initial list for action under the UNEP
POPs treaty currently under negotiation:  aldrin, chlordane, DDT, dieldrin, dioxin, endrin,
furans, heptachlor, hexachlorobenzene, mirex, PCBs, and toxaphene.  They fall into three
categories: pesticides, industrial chemicals, and unintended by-products of combustion and
industrial processes.

Many of the hotspot cases in this report involve dioxins and furans (PCDD’s/PCDF’s).  That is
not a coincidence, as dioxins and furans are produced as unintentional by-products of many
manufacturing and combustion processes, especially processes that use, produce or dispose of
chlorine or chlorine-derived chemicals. The main chlorine producing and using companies
include many of the world's leading chemical companies. The main identified source of airborne
dioxin contamination is waste incineration. However, it is believed that a significant part of the
sources is not yet quantified.

There are many dioxin sources in both developed and developing countries, whereas according
to a recent UNEP inventory only 15 countries –almost all in Western Europe and Northern
America - so far have dioxin inventories, and even these are incomplete. This means that there
is a general lack of information on dioxin sources and currently no estimate of the global dioxin
production and release into the environment that can be made. Estimates range from 1.4 to 50
kg per year.

Dioxins and furans are a group of very toxic and persistent substances, meaning that very small
amounts may lead to toxic effects on an organism and that, once released into the environment,
it persists for a very long time. Because dioxin is cancerous and a hormone disruptor, there is in
fact no safe level of dioxin.

PCBs are a group of chemicals that contain 209 individual compounds, known as congeners.
Monsanto introduced PCBs onto the market in 1929 and has been producing it in the USA and
the UK. PCB’s have also been produced in other countries including Italy (Caffaro), France
(Protolec), Japan (Kanegafuchi Chemical Co.), Germany (Bayer), and they may still be
produced in Russia.  Total global production is estimated at almost 1.2 million tonnes, of which
almost half was produced by Monsanto.  The second largest producer Bayer accounted for over
10% (Vancouver 1995).

Though PCB production stopped in the 1970s and 1980s, estimates indicate that there still
remain two-thirds of the total estimated world production in use in old products, e.g. in old
electrical equipment, and in waste dumps from where they continue to leach into the
environment. At least one third of the PCBs that have been produced are estimated to have
entered the environment (Tanabe 1988). PCBs are very persistent and toxic and this legacy will
persist for many decades to come.

DDT, the first of the chlorinated organic insecticides, was originally produced in 1873, but it
was not until 1939 that Paul Muller of Geigy Pharmaceutical in Switzerland discovered the
effectiveness of DDT as an insecticide. DDT was introduced on the market in 1946 by Ciba-
Geigy AG and Paul Muller was awarded the Nobel Prize in medicine and physiology in 1948
for this discovery. Total production figures are in the range 3 million tonnes (Vancouver 1995)
and current production is estimated to be 30,000 tonnes (WWF 1998).
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The majority of the UNEP POPs pesticides are banned or restricted in many, but not all,
countries. Most of the ongoing production takes place in newly industrialising countries. For
example, DDT production is believed to be taking place in India and China. In general,
information on companies producing POPs and specific production volumes is lacking.

Table 1. Production data for the UNEP POPs pesticides (adapted from Vancouver 1995,
ATSDR 1997).

OrganochlorinePe
sticide

Introduced/main
producer

Year of introduction Global use

Aldrin & Dieldrin Shell 1948/1950 >130,000 (aldrin
and dieldrin)

Endrin Velsicol, Shell >2,300

Chlordane Velsicol 1947 >150,000 (1950-
1992)

DDT Ciba-Geigy 1946 3,000,000

HCB 1945 >100,000 (as
product)

600 - 6,000 t/a (as
by-product)

Heptachlor Velsicol 1952 ??

Mirex Allied Chemical Co. 1946

Hooker Chemical 1958/59 >1,500

Toxaphene Hercules Powder Co. 1946 1,333,000

This report includes some other POPs then the 12 listed by UNEP on the priority list, such as
lindane and TBT. It is imperative that the future treaty should include all persistent organic
pollutants as there are currently more substances of concern, including substances found in
remote areas such as the Arctic (see Table 2), or in breast milk such as musk compounds and
brominated flameretardants.

A good – though not the only- indication for long distance transport is the presence of POPs in
remote areas such as the Arctic or deep oceans. The Arctic Monitoring and Assessment
Programme (AMAP) has identified a number of POPs that are not in the UNEP list but that are
present in the Arctic (Table 2). These POPs are of concern because of their global distribution
via air and water currents. However, some POPs may be reaching the Arctic primarily through
their usage. One such example is TBT. Primary use of TBT is as anti-fouling in ship paints.
Elevated levels of TBT are usually found near shipping lanes and harbours, including in the
Arctic.
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Table 2: Persistent Organic Pollutants (POPs) that contaminate the Arctic
Additional AMAP-POPs: (Arctic Monitoring and Assessment Program 1998)

Endosulfan, TBT,

HCH-mixed isomers, Lindane (gamma-HCH),

Atrazine Pentachlorophenol (PCP)*

Chlorothalonil Chlorpyrifos

Methoxychlor

* PCP has limited capacity to volatilise from water. PCP is slowly dechlorinated in anaerobic
sediments and is also converted to pentachloroanisole (PCA) by biomethylation. PCA is quite
volatile and detectable in Arctic air, water, plants, and lower food web organisms.

Chemicals detected in biota from Svalbard, Northern Norway (AMAP 1998):

Brominated Flame Retardants
Polychlorinated Naphthalenes
Chlorinated Paraffins

Many of these substances are still in widespread production and use. Of even more concern is
that the majority of the thousands of chemicals that are currently on the market have not even
been tested properly for their properties and potential impact on the environment and people.

Given the widespread POPs contamination on the planet and the case examples depicted in this
report, Greenpeace believes that elimination of POPs at source is the only sure step forward.
Achieving elimination is best done through material substitution and other preventative
measures.

References:

AMAP (1998). AMAP Assessment Report; Pollution issues. Arctic Monitoring and Assessment
Programme (AMAP), Oslo, Norway xii + 859pp.

Vancouver (1995), Presentation at the International Experts Meeting On Persistent Organic
Pollutants: Towards Global Action ,Vancouver, Canada.

ATSDR (1997), ATSDR’s toxicological profiles on CD-ROM. Publ: CRC Press .

Tanabe S. (1988). PCB problems in the future: Foresight from current knowledge.
Environmental Pollution 50: 5-28

WWF (1998), Resolving the DDT dilemma – Protecting Biodiversity and Human Health, Publ:
WWF USA & WWF Canada, 52pp.
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ARGENTINA
Name of hotspot: Argentina toxics dump

Hotspot location: Argentina, Santiago del Estero Province, Argentina

Date of summary: August 1999

Hotspot category: Waste-dump; Stockpile

Main contaminants: HCB, DDT, DDE, DDD, HCH (alpha, beta, gamma and delta),
Aldrin, Heptachlor, Dieldrin, Chlordane (alpha and gamma)

Quantities: 30 tons

Company/body
responsible:

It has not yet been possible to identify the responsible
companies

Source: Dump of banned/obsolete pesticides and related wastes

Description: Argentina is the name of a small town in Santiago del Estero
province, one of the poorest provinces of Argentina.

The toxics were transported to the site and buried in 1990. The
site was discovered in 1994 almost 150 metres from a school.
It has remained there ever since, without any sort of enclosure.
Companies suspected of being responsible for the toxics could
never be proven guilty. And government authorities have not
acted to protect human health and the environment from the
toxics

Action needed: Removal of the toxics and safe decontamination of the site and
investigation on the companies responsible for
importing/producing and disposing of the chemicals.
Greenpeace also demands safe disposal of the chemicals and
contaminated soil, and monitoring of impacts on water and the
health of the surrounding population who should be provided
with the necessary sanitary protection.

References: "National Profile on Chemicals Management", Ministry of Health,
Argentina, 1997. Several documents including newspaper articles,
legal demands and letters from the ombudsman of the country and
the ombudsman of Santiago del Estero Province
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ARGENTINA
Name of hotspot: Mirex production plant

Hotspot location: Capilla del Señor, Buenos Aires Province, Argentina

Date of summary: 30 August, 1999.

Hotspot category:  Only known Mirex production facility

Main contaminants: There’s no official study on pollution in the area.

Quantities: Produces approximately 2.3 tons/year of the pure chemical and
510 tons/year of the formulated product.

Company/body
responsible:

ICONA S.A.

Source:
Description: This is a facility that still produces Mirex. This chemical is still

allowed to be used in the country to fight ants and is also
exported.

Action needed: Phase out of production, use and sale of the chemical is needed
as well as the identification of possible stockpiles.

References: Report from the Sub-regional Awareness Raising Workshop on
POPs, IOMC, Puerto Iguazu, Argentina, 1998.
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AUSTRIA
Name of hotspot: Dioxin Hotspot

Dioxin air emissions of an iron ore sintering plant

Hotspot location: Town of Leoben, district of Donawitz, in the province of Styria,
Austria

Date of summary: August, 1999

Hotspot category: Dioxin air emission by steel industry

Main contaminants: Dioxin

Quantities: The largest single dioxin point source of Austria, approx. 8 g
TEQ/year air emissions

Company/body
responsible:

Steel industry “Voest Alpine Stahl AG”, owned 49% by the
Republic of Austria and 51% by different shareholders (listed
on the Vienna Stock Exchange)

Source: Iron ore sintering plant

Description: In the sintering plant in Donawitz iron ore is mixed up with
additives (e.g. lime, graphite) and coke and heated up to
950°C. Later in the process the iron is processed into steel,
which is then used in the production of rails and wire.  The total
annual capacity of the Donawitz steel mill is around 1.5 mill.
tons

This sintering plant is the largest single dioxin point source in
Austria (air emissions).  The main chlorine input sources are
impurities (chlorides) in the ore.  The dioxin air emissions are
approx. 8g dioxin (TEQ)/year.

In the plant surroundings (on the edge of a highly populated
residential area) dioxin emissions are up to 325 fg TEQ/m³.
(This means these dioxin emissions are several fold higher
than those in big towns like Vienna and Linz.  Leoben-
Donawitz is a rather small industrialised town).  Leoben
therefore is the town with the highest dioxin emissions in
Austria.

Action needed: Elimination of dioxin emissions by source prevention.  There is
an immediate need for action to prevent further dioxin
emissions.

References: Umweltsituation in Österreich (Environmental situation in Austria),
Federal Environment Agency, 1998, ISBN 3-85457-477-0
Personal communication to the Federal Environment Agency Austria,
1999-07-09
Dioxin-Immissionsmessungen in Leoben-Donawitz Sommer 1997
(Dioxin emissions analysis in Leoben-Donawitz, Summer 1997)
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AUSTRIA
Name of hotspot: Dioxin contaminated landfill

Hotspot location: Landfill “Rautenweg”, Vienna, Austria

Date of summary: August, 1999

Hotspot category: Landfill site with high dioxin input

Main contaminants: Dioxin

Quantities: More than 10g TEQ Dioxin per year

Company/body
responsible:

City of Vienna (owns both the landfill and the incinerator)

Source: 2 municipal waste incineration plants

Description: In Vienna there are two municipal waste incineration plants.

Their total capacity is around 450 000 t/a.  They use “state of
the art” filter technology.

The filter ash from air cleaning is highly contaminated with
dioxins.  The filter ash of the plant “Spittelau” has a dioxin
concentration of 2160 ng TEQ /kg on average, which means a
yearly output of more than 10 gram TEQ.  This filter ash is
mixed with cement to reduce dioxin leaching so it can be
legally disposed of in a household landfill in Vienna.  The
second Viennese incineration plant “Floetzersteig” has a
similar air emission control technology, it is most likely to add 8
gram TEQ annually

As this practice has been going on for many years, there is a
big dioxin bomb ticking on this Vienna landfill.

Action needed: Long term: Stop waste incineration

Short term: Stop disposal in normal landfill, special treatment
of filter ash (e.g. glassification) and store in a storage facility
for hazardous waste.

References: Official datasheet of the plant and Greenpeace calculations.
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AUSTRALIA
Name of hotspot: The Contaminated Cattle Tick Dip Sites

Hotspot location: Contaminated cattle tick dipsites (1,647) were identified in a
region covering approximately 23,000 square kilometres on the
north coast of the state of New South Wales in Australia.  This
region called the Dip Quarantine Area encompasses an area
from the Queensland border in the north, to the rural town of
Grafton in the south and west to Tenterfield.

Date of summary: 29 June, 1999

Hotspot category: The 1,647 contaminated cattle tick dipsites were identified as
contaminated sites with an associated waste dump.

Main contaminants: The main contaminants associated with the dips are DDT and
Arsenic.

Quantities: As many of the 1647 sites have not been fully assessed, the
overall quantity of DDT contamination is difficult to assess.
Some early estimates were made suggesting a figure of more
than 50 kilograms of pure DDT at each dip

Company/body
responsible:

The dips were built by the Tick Control Board, a State
Government body, on an approximate 3-4 kilometre grid on
private property and then leased back to the NSW Department
of Agriculture.  The company clearly responsible is the NSW
Department of Agriculture.  Affected residents are currently
testing the liability in the courts.

Source: The source of contamination is from many decades of
inappropriate disposal of the dip bath sludge and effluent, as
well as ‘drip’ from treated cattle waiting in the dipyards.
Leakage from broken dipbaths or overflow from flooding is also
a factor

Description: The dipsite consists of a concrete bath into which the cattle
were herded and forced to swim through a chemical solution.
Each site was surrounded by about a quarter of an acre of
holding yards and due to the need for water to mix with the dip
chemicals to fill the dipbath, many were built adjacent to
streams, rivers and waterways.  Each time the dip was
cleaned, emptied or ‘refreshed’, the highly persistent
contaminants were either emptied into a burial pit close by, or
dumped onto the ground next to the dipbath, which became
known as the ‘scooping mound’.  Sometimes, the dip solution
would be pumped out of the bath onto the adjoining yards and
allowed to soak into the ground.

The documents gained from the NSW Regional Agriculture
Department under Freedom of Information (FOI) included
sampling data showing very high levels of contamination of
DDT and Arsenic in the soil taken from around the dips.  Soil
sampled from the ‘scooping mound’ of a representative dip had
DDT residues of a 100,000 parts per million (ppm)1, around
10% of the dipsite soil.  Arsenic had been recorded at levels of
up to 3000ppm in the disposal pit area and an
organophosphate, Ethion, which had replaced DDT was
detected in one disposal pit at 45,000ppm.  The levels for DDT
and Arsenic are far in excess of Australia’s current
investigation levels for DDT (200ppm) and Arsenic (100ppm).

                                                  
1 Parts per million approximately reflect milligrams per kilogram.
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The multiple nature of these heavily contaminated sites and
disposal areas spread over an extensive area provides a
significant source of ongoing POPs contamination to water,
wildlife and soil.  The region affected is recognised as the
second most significant area for biodiversity in Australia and
already demonstrates high levels of DDT/DDE contamination
in its wildlife and human populations.  Levels as high as 27,000
parts per million of DDT were found in one derelict dip in the
heart of regional suburbia, less than 10 metres from the
closest house, which was situated down the slope.  By January
1992, the NSW Department of Agriculture acknowledged that
there were 41 houses built directly on top of or adjacent to
cattle tick dip sites in the north coast region.  Other incidences
of where re-zoning/landuse change has led to not only houses
but pre-schools and public buildings being built on
unremediated dipsites.  Very little remediation action has taken
place with the majority of the dips remaining in their original
condition.  In some cases, the highly contaminated soil has
been transported to local unsecured landfill and some dips
have had their structures removed and have been covered
with ‘clean’ soil.  In one particular case, soil from the dip was
used to build a ‘flood levy pad’ at Lismore Airport.

Action needed: Immediate remediation action needs to be undertaken to treat
the DDT waste particularly the hotspot scooping mounds or
disposal pits.  Due to the mixed nature of the waste
(DDT/Arsenic/others), a combination of technologies would
need to be used such as thermal desorption systems, molten
media processes and/or plasma arc systems.  All would
require final storage or disposal of the concentrated Arsenic
waste.

References: Beard, Dr John, “The Evaluation of DDT Contaminated Soil
Associated with Cattle Tick Dipsites” The Health Risk Assessment
and Management of Contaminated Sites, Proceedings of the Second
National Workshop on the Health Risk Assessment and Management
of Contaminated Sites, Edited by A.Langley & M.Van Alphen, No 2
1993, pp119-133
Craven, J., Community Participation in Environmental Management,
The Cattle Dip Site Model Unpublished Report, University of New
England Northern Rivers, Faculty of Resource Science and
Management. 1993 Appendices p89.
DIPMAC, Report on the Management of Contaminated Waste at
Cattle Tick Dipsites in North Eastern NSW, Prepared by the Cattle
Tick Dipsite Management Committee, March 1992 p5.
Grinter, M., “Soil Residues in NSW, A Community Perspective", Toxic
Chemical Load, Public Health and Environmental Issues Conference,
T.E.C. July 93, p 45-50
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AUSTRALIA
Name of hotspot: Homebush Bay

Hotspot location: Homebush Bay, New South Wales, Australia

Date of summary: June 1999

Hotspot category: Contaminated site

Main contaminants: Dioxins and furans, DDT/DDE/DDD

Quantities: Soil: 380 000 tonnes; sediment: 80 000 tonnes (estimate)

Company/body
responsible:

Union Carbide

Source: Burial of industrial waste from 2,4,5-T manufacture

Description: Homebush Bay is 12 kilometres from the Sydney Harbour
Bridge and flows into the Parramatta River.  From the earliest
days of Sydney's industrial development Homebush Bay has
been the site of some of Australia's most polluting industries.
The bay was originally envisaged as the “Gateway” to the 2000
Olympic Games, until the full extent of contamination was
realised.

Timbrol Ltd established operations at Rhodes in 1928 and after
World War II established a chlor-alkali plant on the site for the
manufacture of a range of organochlorine chemicals, including
DDT, hexachlorobenzene, dichlorobenzenes, 2,4-D and 2,4,5-
T.

In 1957 the multinational chemical giant Union Carbide
purchased Timbrol Ltd and continued chemical production at
the site until 1985.  From 1957 to 1976 Union Carbide
continued production of the chlorinated herbicides 2,4-D and
2,4,5,-T, the two chemicals which make up the infamous Agent
Orange used in the Vietnam War.  Union Carbide abandoned
Australia and its toxic legacy in the early 1990s.

Polychlorinated dioxins and furans (often simply referred to as
dioxins), are produced as byproducts during the production of
organochlorines, such as 2,4-D and 2,4,5-T.  Large areas of
the Rhodes Peninsula were reclaimed from the bay using solid
wastes from the Union Carbide factory as the primary fill
material.  The wastes were heavily contaminated with a wide
range of persistent organic pollutants (POPs), including
dioxins, organochlorine pesticides (DDT, DDE, DDD), and
chlorinated phenoxy and aliphatic compounds.  Together with
the very real likelihood of direct discharge of pollutants via the
Union Carbide stormwater system over decades, Homebush
Bay is now one of the most contaminated waterways in the
world.

In June 1997 Greenpeace investigations revealed an orphaned
stockpile of thirty six, 200 litre drums, and fifteen, 50 litre
drums of highly dioxin contaminated waste adjacent to the
former Union Carbide factory site.

Results of sampling from the stockpile were alarming.  The
analysis found that the waste contained 98.1 ng/g of 2,3,7,8
TCDD (108 ng/g I-TEQ), which is consistent with residues and
wastes from pesticide 2,4,5- T manufactured by Union Carbide
Australia Limited up until the late 1970s.  The NSW
Government were unaware of the existence of the stockpile, in
fact denied its existence in correspondence with Greenpeace
[Gorta 1997].
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Greenpeace sampling of fish from Homebush Bay found high
levels of dioxin in the food chain.  Two Sea Mullet were found
to have 252 and 345 pg/g I-TEQ of the most toxic form of
dioxin 2,3,7,8-TCDD.  The samples of fish from Homebush
Bay were over three hundred times higher than levels reported
in fish fillets from Port Phillip Bay in Melbourne and are the
highest recorded dioxin contaminated fish in Australia.

Earlier studies of Homebush Bay highlighted the extent of the
contamination and a fishing ban is in place.  Sediment
sampling carried out between 1987 and 1990 found levels of
dioxins over 550 ng/g I-TEQ. [EPA 1996]

Due to the state of the stockpile and indifference from state
authorities, Greenpeace decided to act.  In June 1997, a
specially trained team of 10 Greenpeace operatives in full
chemical protection gear transferred the stockpile of 69 rusting
drums containing dioxin waste to emergency secure storage
containers [Greenpeace Australia, 1997].  At first the Minister
for the Environment, the Hon. Pam Allan, was critical of the
Greenpeace action.  Later, she wrote to the NSW Premier and
indicated that the EPA was, “…satisfied that the repackaging
and storage undertaken by Greenpeace on that day provides
adequate protection of human health and the environment.”
Two weeks after the stockpile was safely secured, the NSW
government announced a commitment of AUD21 million to
provide a safe clean bay for the people of New South Wales
and the eyes of the world in the year 2000.  The commitment
was to remove and treat the dioxin contaminated soil and
sediments using non-incineration based treatment
technologies.  In addition, property owners Bankers Trust
announced a commitment to remediate the old Allied Feeds
site on which the dioxin stockpile was found.

Unfortunately, two years later the timeline has slipped and any
hope of cleaning up the bay before the 2000 Olympic Games
is rapidly receding.  In May 1999 the NSW Government called
for Expressions of Interest from companies for the remediation
of the bay and land.  It is possible that a tender will be chosen
by early 2000, however work is not programmed to commence
until after the Sydney 2000 Olympics in January 2001.

Homebush Bay is one of the most polluted waterways in the
world.  Greenpeace believes that Union Carbide must be held
responsible for the mess they have created in Homebush Bay.
They have shown a disregard for the environment, and the
health and safety of the people of NSW.

Action needed: • NSW Government to proceed with publicly open and
transparent tender process to select extent and style of clean-
up of Homebush Bay to ensure that the area is safe for future
community development of the area.

• Union Carbide to accept responsibility for the massive
dioxin pollution it has caused in Homebush Bay and reimburse
the people of NSW for the costs of remediation.

References: Greenpeace Australia, Special Dioxin Report, June 1997
(http://www.greenpeace.org.au/Toxics/69.html)

Gorta, M. Manager Chemicals Policy, NSW EPA, letter to M. Ruchel,
Greenpeace Australia, 4 April 1997

EPA File CH2012/9, Report: draft Homebush Bay Screening Level
Risk Assessment – prepared for Office of Marine Safety and Port
Strategy, by Parametrix Inc and AWT Ensight., March 1996.
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AUSTRALIA
Name of hotspot: Port Kembla, Steel Smelter

Hotspot location: Steel Sinter Plant, Port Kembla, New South Wales 2025

Date of summary: June 1999

Hotspot category: Emissions/discharge

Main contaminants: Dioxins and furans

Quantities: The plant is estimated to release between 21-29 grams of
dioxin to air each year (Darcovich et al 1998).

Company/body
responsible:

Broken Hill Proprietary Company Limited – BHP

Source: Stack of sinter plant in integrated steel mill

Description: Iron is manufactured from its ores (i.e. magnetic pyrites,
magnetite, haematite, and carbonates of iron) in a blast
furnace.  Iron ores may undergo sintering to enable better
processing in the blast furnace.  Iron ore fines are mixed with
coke fines the mixture is placed on a grate which is then
heated to a temperature of 1,000-1,400C.  The heat generated
during combustion sinters the small particles.  Also, iron-
bearing dusts and slag’s from other process in the steel plant
are recycled as a feed mix for the sinter plant.

In sampling undertaken between 1993-1997 dioxin emissions
from the sinter plant ranged between 1.84 ng/m3 – 7.0 ng/m3.

Sintering plants are, as a part of the traditional iron making
process, where a mixture of iron ore fines, coke breeze and
waste material collected from other parts of the works are
heated up to provide a suitable size aggregate to put in the
blast furnaces.  Dioxins are formed because of contamination
with chlorinated material, poor combustion control and
because electrostatic precipitators used to reduce particulate
emissions provide an ideal environment for dioxins formation in
flue gases.  Modern steelworks however avoid the need for
sintering by using the direct reduction process.

Sinter plants in Sweden were reported to emit up to 3-ng
TEQ/Nm3 stack gas or 2 to 4 g TEQ/per plant to the air (Vesar
Inc 1996 Rappe 1992).  Bremmer et al. (1994) reported the
results of stack testing at three iron ore sintering plants in The
Netherlands.  One facility equipped with wet scrubbers had an
emission factor of 1.8-ng TEQ/dscm (dry standard cubic
meter).  The other two facilities, both equipped with cyclones,
had emission factors of 4.5 and 6.8 ng TEQ/dscm.  Lahl (1993;
1994) reports stack emissions for sintering plants in Germany
(after passage through mechanical filters and electrostatic
precipitators) ranging from 3- to 10-ng TEQ/Nm3.
Environment Australia estimated that an emission range from
Sinter plants are between 5.7 -7.3 microgram /tonne of sinter
produced (Pacific Air & Environment 1998)

Local community groups with assistance from Greenpeace
Australia and the South Coast Labour Council have formed a
Dioxin Action Committee to campaign for dioxin elimination.
Local residents have been concerned about pollution in the
industrialised Port Kembla area due to the discovery of
leukemia clusters and birth defects in the region.

Action needed: BHP has committed AUD70 million for a pollution reduction
program, however local residents have been very critical of the
program due to implementation not occurring until 2002.
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There is a clear need for a dioxin elimination program at the
steel works, unfortunately there is little regulation concerning
dioxin in Australia to drive elimination.

Clear timeline and target for elimination of dioxin emission

References: Bremmer, H.J. Troost, L.M. Kuipers, G., DeKoning, J., Sein, A.A.
Emissions of dioxins in The Netherlands. National Institute of Public
Health and Environmental Protection (RIVM) and Netherlands
Organisation for Applied Scientific Research (TNO)., Report No.
770501018., 1994.
Bremmer, H.J. Troost, L.M. Kuipers, G., DeKoning, J., Sein, A.A.
Emissions of dioxins in The Netherlands. National Institute of Public
Health and Environmental Protection (RIVM) and Netherlands
Organisation for Applied Scientific Research (TNO)., Report No.
770501018., 1994. Also found in Vesar 1996.
Darcovich, K., Freeman, K., (1998) Pilot Air Toxics Project., Technical
Report., New South Wales Environment Protection Authority., EPA
98/21., May, 1998
Environment Australia, Persistent Organic Pollutants – Dioxin
emissions Project, a report prepared by Pacific Air and Environment
for the Environment Protection Group, November 1997.
Lahl, U., Sintering plants of steel industry – the most important
thermal PCDD/CDF source in industrialised regions. Organohalogen
Compounds 11:311-314., 1993
Lahl, U., Sintering plants of steel industry – PCDD/F emission status
and perspectives. Chemosphere 29 (9-11): 1939-1945., 1994.
Lexen, K, DeWit, C., Jansson, B., Kjeller, L.O., Kulp, S.E., Ljung, K.,
Soderstrom, G., Rappe, C., Polychlorinated dibenzo-p-dioxin and
dibenzofuran levels and patterns in samples from different Swedish
industries analysed within the Swedish dioxin survey. Chemosphere
27 (1-3): 163-170., 1993. Also found in Vesar 1996 and Dyke et al
1997.
Rappe., C. Sources of exposure, environmental levels and exposure
assessment of PCDDs and PCDFs., Organohalogen Compounds., 9:-
5-8., 1992. also found in Vesar 1996.
Vesar. Inc., Formation and Sources of Dioxin-Like Compounds: A
Background Issues Paper, prepared for the U.S Environmental
Protection Agency., National Centre for Environmental Assessment.,
Washington., November 1996.
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AUSTRALIA
Name of hotspot: Totalcare Incinerator

Hotspot location: Mitchell, Canberra, Australian Capital Territory, Australia

Date of summary: June 1999

Hotspot category: emission/discharge

Main contaminants: Dioxins & furans

Quantities: Emission testing at the plant in 1997 & 1998 has shown that
the facility releases between 2.85 ng/Sm3 ITEQ – 7.45 ng/Sm3
ITEQ of dioxin, well above the European standard of 0.1
ng/m3.  Testing of the facility with the pollution control
equipment by-passed found emissions as high as 21.2 ng/Sm3
(ACT Parliament 3 June 1999)

Company/body
responsible:

Totalcare Industries, ACT Government

Source: Stack gas and solid waste from medical and secure waste
incinerator

Description: The Totalcare facility has been very controversial since 1997
when the then ACT Minister for the Environment Mr Gary
Humphries attacked environment groups over their criticism of
the facility burning pesticides.  In a media release on 27
February 1997, the Minister stated “To date, checks of the
incinerator for dioxin have revealed none present.” (Media
Release, 27/2 1997).  In fact the testing which had been
undertaken in 1997 was of highly questionable scientific
validity, being undertaken by a laboratory unaccredited for
dioxin testing to detection levels of 10mg/l.

Later investigations by Greenpeace and the ACT Greens Party
found that more comprehensive testing had been undertaken
and not disclosed, the data showing that the incinerator was
releasing between 2.85 ng/Sm3 – 7.45 ng/Sm3 of dioxin ITEQ.
Following lobbying and media work by these groups, Totalcare
announced that it would install AUD300,000 new pollution
control equipment.  According to Tim Meharg, Totalcare’s
Mitchell Operations Manager: “The Equipment is the most
advanced of its kind in Australia and when installed readily
capable of achieving dioxin emission levels of less than 0.1
nanograms per cubic meter” (Media release., 12 April 1999).

The new equipment is expected to be fully operational by the
30 September 1999.  In the mean time the incinerator will
continue to produce dioxin at high levels.  In addition, there is
no guarantee that the new equipment will eliminate all
emissions of dioxin into the air, and it is likely to produce
significant amounts of contaminated solid waste.

Pollution control equipment does not eliminate dioxin - it only
captures it and moves it from the air to solid waste.  The
equipment Totalcare is planning to install is designed to reduce
dioxin emissions to air to the European standard of 0.1
nanograms/cubic metre, but will result in a solid waste stream
of approximately 190 – 400 tonnes of dioxin-contaminated ash
per year.  (Unilabs 1999a)

The UK Environment Agency estimates that a 1 tonne per hour
medical waste incinerator would produce between 30-40 kg fly
ash per tonne of waste with a dry scrubber and 80kg per tonne
of grate ash.  The UK reported PCDD/F concentrations from
150-310 ng TEQ kg in grate residues, 2300-4500 ng/TEQ/kg in
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grit arrestor ash and from 1800-4500 ng/TEQ/kg in dry gas
cleaning residues in an “advanced incinerator” fitted with a dry
scrubber (Dyke et al. 1997).  This would be similar to the
technology proposed for Totalcare.  In Canada, disposal of
solid residues from process waste treatment and disposal
(incinerator ash, fly ash, and control device sludge) that
contains more than 1 micrograms TEQ/kg or parts per billion)is
prohibited (UNEP 1998).  The highest dioxin levels cited by the
UK report into solid waste would be between 0.8 – 4 times
above this level.  This means that the Totalcare Incinerator
could be producing significant amounts of hazardous waste,
potentially with levels of dioxin up to four times the level of
solid residues that are allowed in Canada.

In addition to the dioxin emissions that go up the stack, recent
testing of the scrubber liquor discharge reveal that dioxin is
also released to sewer.  Tests undertaken 5th June 1999 show
that this effluent contains 0.0311 microgram/litre of dioxin (ppb)
or 31100 pg/litre (ppq). ( UNILABS 1999 b)

The levels recorded in Totalcare scrubber liquor are 100 times
higher than the levels proposed by Article 8 of the new
European Union Directive on Incineration.  The levels are of
concern because they may contaminate sewage sludge which
may be used as soil conditioner or fertiliser, hence ultimately
becoming a direct release to the environment and potentially,
food for human consumption.

Action needed: • Elimination of dioxin emission to both air, land and water
from the Totalcare Incinerator.

• The ACT government support the development of national
measures to eliminate dioxin.

References: ACT Parliament, Chief Minister for the Australia Capital Territory
1999-2000 Estimates Committee Questions on Notice, 3 June 1999.
The Hon. Gary Humphries., Conservation Council’s Latest “Clown-
Like Performance”. Media Release, 27 February 1997
Totalcare Industries Ltd., Totalcare meets stringent international air
pollution standards., Media release., 12 April 1999.
Dyke, P.H., Wenborn, M.J., Coleman, M.J., Rose, C.L A Review of
Dioxin Releases to Land and Water in the UK., Environment Agency,
Rio House, Waterside Drive, Aztec West, Almondsbury, Bristol Bs12
AUD., 1997.
United Nations Environment Programme, 1998. POPs: Regulatory
Actions and Guidelines concerning Persistent Organic Pollutants,
Geneva, June 1998.
Unilabs, Totalcare Dioxin Emission Balance., Unilabs Environmental.,
July 1999a
Unilabs, Analysis of the Scrubber Liquor Discharge Sample Received
from Totalcare Industries Limited on 5th June 1999. June 1999b.
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AUSTRALIA
Name of hotspot: BHP Whyalla Steelworks Pellet Plant

Hotspot location: Whyalla, South Australia

Date of summary: June 1999

Hotspot category: Emission/discharge

Main contaminants: Dioxins and furans

Quantities: At present the BHP Whyalla steel plant is estimated to release
4 grams of dioxin to air per year.  The pellet plant at the BHP
Whyalla steel plant, even with the installation of new pollution
control equipment will continue to release around 0.5 ng/m3
ITEQ of dioxin to air.  The new pollution control equipment will
also contribute to an annual waste stream of between 1.15g
ITEQ- 11.15 g ITEQ of dioxin being dumped into a tailings dam
in Spencer Gulf.

Company/body
responsible:

Broken Hill Proprietary Company Limited – BHP

Source: The BHP Pellet Plant produces 1.5 million tonnes per annum
of fluxed iron ore pellets for Blast Furnace iron making
operation, using the Allis-Charmers grate-kiln process.

Description: All waste gases generated in the heating and firing stages
pass through low intensity sea water scrubbers, prior to
release to the atmosphere.  The scrubber exit water and
sediment from the waste gas stream is released to the
adjacent tailing dam.  The tailings dam is separated from the
sea by a retaining wall which is composed of slag which was
sourced from the smelter.  The slag was co-deposited with fine
material to form a wall to restrict the free flow of water.
However, in one area referred to as the window, fine material
has not been used for compaction, leaving a porous wall
through which the tidal movements are transferred to the
tailings dam.  There is around 460,000 m3 of sediment in the
retaining dam (Rust PPK 1996).

Dioxins and furans are contaminants in the scrubber water that
enter the tailings dam.  It is estimated that only 23% of the
PCDD/PCDFs are removed from the stack gases with existing
pollution control equipment

In 1996 consultants Rust PPK Pty Ltd undertook a study to
measure the concentrations of PCDD/PCDF in scrubber
effluent at the sources and then at locations progressively
more distant from the source.  Not surprisingly no dioxin was
found in sea water, however, high levels were released up the
stack and some captured in the particulate phase of the
scrubber system.

The new Voest Alpine Industrieanlagenbau (VAI) scrubber
system scheduled for commissioning in December 1998 is
expected to reduce dioxin emitted from the stack to 0.5 ng/Nm3

(the two existing stacks will be replaced by a taller single
stack).  According to BHP the new scrubber system has higher
scrubbing efficiencies for both particulate and dioxins
(particulates are expected to reduce from 200 to 50 ng/Nm3,
dioxins from 1.5 to 0.5 ng/Nm3).  The report states: “the
installation of the new scrubber, with its higher removal
efficiency of particulates and PCDD/PCDFs, is identified as a
high priority as it reduces the direct pathway for human
ingestion of PCDD/PCDFs.” (Rust PPK 1996).
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Dioxin emissions from the existing pellet plant were 12-13
times higher than the European standard of 0.1 ng/m3.  The
new scrubber is expected to reduce dioxin concentrations to
air to 0.5 ng/m3 , still 5 times the 0.1 ng/m3level.  The
particulate waste from the old scrubbing systems had dioxin
levels between 224-380 pg/g I-TEQ.  The new system
removes higher levels of dioxin between 165-2580 pg/g I-TEQ
(see Annex), however, the volume of effluent (both liquid and
sediment) from the new scrubber will increase dramatically
from 130 litres per second to 1050 litres per second (around 90
million litres per day).  The dust loadings from the process can
be quite variable at 500 to 5,000 mg/Nm3.  Annual loading into
the tailings dam is estimated between 1,000 and 10,000
tonnes (Letter 1998).  In the sediment phase this would
amount to an annual waste stream of between 1.15 g I-TEQ
and 11.15 g. I-TEQ of dioxin being dumped into the tailings
dam.

The dumping of dioxin contaminated waste into the tailings
dam is of great concern.  The experience of BHP Whyalla
illustrates the complex problems associated with eliminating
dioxin.  The new scrubber system installed by BHP was
installed to reduce dust from the pellet plant which causes a
significant impact on residential amenity in the town of
Whyalla.  In the process some gains have also been made in
reducing air emissions of dioxin, however the reduction of air
emissions corresponds with a significant increase of solid
waste being disposed of in the tailings dam.  Clearly the
dumping of a toxic chemical such as dioxin in the tailings dam
is inappropriate, after all, tailings dams can leak and are
unlikely to contain the material for ever.  BHP, while doing
more than many other companies to reduce dioxin at their
steel operations, still has a significant task ahead to eliminate
dioxin emissions to the environment.

Action needed: • Elimination of all emissions from the BHP Pellet Plant
including releases to water.

• South Australian Government support the development of
national measures to eliminate dioxin.

References: Rust PPK Pty Ltd.,(1996) Pellet Plant Environmental Improvement:
BHP – Long products Division., 22H946B 96/1118., Adelaide., 17
December 1996.
Letter. Arthur Goode., Environment Manager., BHP Integrated Steel.,
Whyalla., SA., to Matt Ruchel 7 September 1998.
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AUSTRALIA
Name of hotspot: Dandenong South Effluent Treatment Complex

Hotspot location: Dandenong, Melbourne, Victoria, Australia

Date of summary: June 1999

Hotspot category: Contaminated Site

Main contaminants: Dioxins and Furans

Quantities: 133,000 tonnes dioxin contaminated dry sludge and 2 million
cubic meters of wet sludge, contaminated with dioxin up to
43.7 ng/g I-TEQ

Company/body
responsible:

Melbourne Water Corporation

Source: Contamination from old sewage treatment works

Description: Until 1995, the Dandenong South Treatment Complex
accepted a range of waste streams which were treated via
biofiltration and land filtration prior to discharge to Dandenong
Creek.  Two distinct sewage streams entered the facility and
were treated separately.  One was known as the “Trade Waste
Stream”, the other the “Domestic Waste Stream”.  Three
industrial inputs alone made up the "Trade Waste stream"
some of the domestic waste stream was mixed with the trade
waste to improve nitrogen and phosphorus content for
biological activity in the biofiltration process (McCormick 1993).
The so called trade waste stream had dioxin levels around 25
times lower than the domestic waste stream.  The reason for
this is that in reality the domestic waste plant also accepted
large amounts of industrial waste from within the catchment
(Letter, Newman 1993).
The "Trade Waste Stream" took waste from three large
industrial sites; HJ Heinz, Marplex and General Motors.  The
General Motors plant at the time had two tenants Toyota Motor
Corporation and Isuzu-General Motors.

The two waste streams were mixed after treatment and apart
from some pasture irrigation in summer/autumn the two waste
streams were directed through sequential ponds discharging to
a drain which until 1995 entered directly into Dandenong
Creek.

A 1993 study of toxic contaminants at the plant found high
levels of dioxins entering the trade waste treatment lagoon.
The most significant features of the data were:

• That 2,3,7,8-tetrachlorodibenzo-p-dioxin was detected in all
samples except the upstream sample;

• The total toxic equivalent values of five samples exceed 1.0
part per billion, with the highest levels being around 30 part
per billion; and

• That the ration of dioxins to furans is uncharacteristically
high;

• The study concluded that `… industrial inputs are delivering
substantial amounts of dioxins to the plant and have been
doing so for some time’.  (Mc Cormick 1993).

According to a 1993 Environmental Audit by consultants Camp
Scott Furphy Pty Ltd, there are elevated levels of dioxins in the
sludge lagoons and areas which have been irrigated with
sludge from the treatment works.  The land area contaminated
by irrigation has dioxin levels up to 43.7 ng/g I-TEQ.



22

Furthermore, there are over 2 million cubic meters of wet
sludge and 83,000 tonnes of dry sludge with levels above 1
ng/g I-TEQ from the trade waste sludge lagoon and effluent
lagoons.  In addition there is 64,000 m3 of wet sludge from
lagoon 1 and 19,000 tonnes of dry sludge from lagoon 1, with
high levels of dioxin contamination (between 6-22.7 ng/g I-TEQ
of dioxin)

The Camp Scott Furphy 1993 Audit estimated that historically
the sewage plant released around 1.95g of dioxin per year into
Dandenong Creek.  This treatment works was
decommissioned in 1994 and the sewer has been linked to the
trunk sewer which is discharging into Bass Strait through the
ocean outfall at Boags Rock after treatment at the South
Eastern Purification Plant (SEPP).

Victoria estimated that the Eastern Treatment Plant releases
16 grams of 2,3,7,8,-TCDD and 45 grams of 2,3,7,8-TCDF
(furan) per year as effluent (raw not ITEQ) via ocean outfall
into Bass Strait (Murfitt et al. 1994).

The now abandoned Dandenong South Treatment Complex,
remains a contaminated site.  The Victorian Environment
Protection Authority revoked the licence to operate the plant in
1994 and issued a Pollution Abatement Notice in September
1996.  The abatement notice required Melbourne Water to
undertake further investigation of the site and ultimately a risk
assessment and clean up.  A series of groundwater studies
(March and September 1998) have been undertaken on the
site to determine if dioxin is moving off-site.  The results of
these studies are of great concern.  The March 1998 ground
water study found levels of dioxin between 9–69 pg/l I-TEQ,
the highest values from holes adjacent to Dandenong Creek.
(Camp Scott Furphy Pty Ltd.,1998a).  The second study in
October 1998 confirmed the levels of dioxin recording between
0.382–30.1 pg/l I-TEQ in ground water.  The highest value
again coming from the bore hole adjacent to Dandenong Creek
(Camp Scott Furphy Pty Ltd.,1998b).

Considering the low solubility of dioxin, the occurrence of
relatively high levels of dioxin in the ground water are of great
concern, and indicates that dioxin from the contaminated site is
migrating into the surrounding environment.  The two highest
results are between 2-4 times higher than Aquatic Life
Protection guidelines set by the USEPA and Canadian drinking
water guidelines (15pg/l ITEQ).  The potential for dioxin to
move off-site reaffirms the urgent need for clean up of this area
and for further investigation of the contamination surrounding
the plant including sampling of transient wildlife i.e. birds etc,
and Dandenong Creek.

South East Water, who now has responsibility for trade waste
services in the Dandenong South Treatment Complex
catchment, have required trade waste ‘customers’ not to
discharge dioxin between 5 pg/g – 40 pg/g ITEQ.  Some of the
major industrial inputs to the ‘trade waste’ stream have since
closed down, it is unclear how the inputs from the broader
catchment have changed.

Action needed: Melbourne Water Corporation immediately begin work to
remediate the Dandenong South Treatment Works using non-
incineration technologies.

Melbourne Water Corporation and the Victoria Environment
Protection Authority ensure inputs of dioxin to other sewage
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plants particularly the Werribee Treatment Complex are
eliminated.

The Victorian Government supports the development of
national measures to eliminate dioxin.

References: Mc Cormick., M., (1993). A Study of Toxicants at the Dandenong
South Treatment Complex., A report prepared for Melbourne Water.,
Department of Applied Chemistry., RMIT.,

Letter., Newman, I to Manager Technical Services, Melbourne Water
to Dr Peter Nadebaum., 30 April 1993

Murfitt, P., Giobbi, T., LeCouteur, J., (1994). Melbourne's Toxic
Sewers., Environment Victoria., September

Camp Scott Furphy Pty Ltd.,(1998a) Groundwater Sampling
Dandenong South Treatment Plant., prepared for Melbourne Water.,
March

Camp Scott Furphy Pty Ltd.,(1998b) Groundwater Sampling
Dandenong South Treatment Plant., prepared for Melbourne Water.,
October
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AUSTRALIA
Name of hotspot: Tasmanian Electro Metallurgical Co Pty Ltd (TEMCO) , Bell

Bay, Tasmania

Hotspot location: Northern Tasmania at Bell Bay at the mouth of the Tamar
River. Approximately 40km North of Launceston

Date of summary: 18 August 1999

Hotspot category: Air emissions

Main contaminants: Dioxins and furans

Quantities: Estimated in 10 grams per year ITEQ of dioxin produced and
released each year.

Company/body
responsible:

The Tasmanian Electro Metallurgical Co Pty Ltd was until the
end of 1998 a BHP owned facility.  TEMCO is now owned and
operated by the South African resources company Samancor

Source: Manganese sintering plant

Description: The first round of dioxin testing in January 1997 revealed that
the sinter plant from the TEMCO facility was releasing very
high levels of dioxins.  In 1997 the sinter plant at the facility
was estimated to release 15.4 grams of dioxin per annum.
(EML Pty Ltd 31/1/97).  The studies also confirmed that the
sinter plant was the only source of dioxin release to air.  Solid
waste sampling was not undertaken and may be a significant
dioxin pathway.

Following these finding the company developed and
implemented dioxin reduction strategies consisting of both
operational and engineering changes.
The dioxin reduction strategy process has reduced the
emissions of dioxin by approximately 30% to around 10.7 g/per
annum.  Essentially the changes have removed fines (or small
waste particles) from the sinter process to improve
performance of the pollution control equipment and changed
the flow of by-products through the multiclone (cooling stack).
The bulk of dioxin emissions from the cooling stack have now
been reduced from 19.4 ng/Nm3 ITEQ to 0.3 ng/m3, while the
concentration of emissions from the main sinter plan via the
ESP have increased slightly to 17.7 ng/Nm3 I-TEQ.(EML Pty
Ltd 26/2/99. TEMCO 2/7/99).

Sinter plants have traditionally been used as for recycling of
waste materials or side streams.  The removal of the mixed
spillage fines now means that there is an increasing stockpile
of this material at the site and no foreseeable recycling route.

While the company should be commended for achieving a
significant reduction of 5 g/annum, the release of 10.4
g/annum of dioxin is still very significant.  The concentration of
dioxin from the sinter stack is also very high when compared to
standards used for other industrial facilities.  For example
facilities that treat scheduled waste and municipal waste
incinerators (in NSW only) are required to meet an emission
standard 0.1 ng/m3.  The present concentration from Temco is
220 times higher for the sinter/ESP stack and 3 times higher
than this standard for the cooling stack.  The BHP Port Kembla
new license has dioxin concentration target of 3 ng/m3.

The TEMCO facility at Bell Bay is a very significant source of
the toxic and persistent chemical dioxin.  While the company
has been successful in reducing emissions, a significant
release of around 10 grams ITEQ of dioxin per year continues
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to be released from the facility to air.  Dioxin levels in soil and
fish surrounding the plant, while not high, are well above
background levels recorded in Victoria and New Zealand,
demonstrating that dioxin is building up in the surrounding
environment. One soil sample is above the US Agency for
Toxics Substances and Disease registry (ATSDR) sets
Environmental Media Evaluation Guidelines and should require
further site-specific assessment.

The samples of soil and fish are interesting.  Both media are
well below health and remediation standards i.e. automatic soil
remediation for residential areas is 1000 pg/g ITEQ and health
protection standards for fish are between 30 – 50 pg/g ITEQ
wet weight.  The levels found in the soil sample SS5, is
however, well above background levels from other parts of
Australia (see Table below).

The US Agency for Toxics Substances and Disease registry
(ATSDR) sets Environmental Media Evaluation Guidelines for
soil at 50 pg/g and an Action Level at 1000 pg/g.  Following
these guidelines, the soils at Temco (94.3 pg/g ITEQ) would
trigger further site specific assessment in the USA, and
Greenpeace believes that a similar approach is warranted in
Australia (ATSDR 1997, ESR 25/2/1997).
The flounder samples from Bell Bay (0.946 pg/g wet weight
ITEQ) demonstrate significantly higher dioxin contamination
than similar species sampled in Port Phillip Bay in Victoria
(0.041 –0.085 pg.g wet weight TEQ)and in New Zealand fish
and shell fish (0.33-0.71 pg/g ITEQ) (see Table below).

This demonstrates that local dioxin emissions are building up
in the environment surrounding the TEMCO facility.
Considering the importance of aquaculture in the region and
the image of Tasmania as clean and green, these levels, while
low, reinforce the need to eliminate at source dioxin releases.
There is limited data (only 1 composite sample) of fish from the
Tamar River.  The levels in this sample are significant enough
to require more comprehensive sampling of marine biota and
sediment in the Tamar river.  There have also been reports of
high levels of PCBs in the Tamar river.  Because of the
similarity between some PCBs and dioxin, a wider study
should be undertaken which also evaluates dioxin-like PCBs
and other organochlorines in any assessment of potential
hazards to humans and the wider environment.

Current background levels should also be included in any
assessment when considering the impact of any new dioxin
producing facilities in the region, such as magnesium smelters.

Action needed: Ø Further testing of the dioxin emissions from the facility to
determine possible dioxin contaminated solid and liquid waste
streams from the facility.

Ø An audit of chlorine inputs to the process with view to
identifying and eliminating chlorine donors which facilitate
dioxin production.

Ø A comprehensive study of dioxin and PCB levels in biota of
the Tamar River & Bell Bay.
Ø Biological testing of workers to determine dioxin exposure.

Ø The Tasmanian Department of Environment to develop an
inventory of other dioxin sources in the Tamar Valley and
Tasmania.
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Ø Development of a comprehensive dioxin elimination strategy
with clear time-lines and targets mandated by the Tasmanian
Department of the Environment through the plants
environmental authorisation.

References: EML Pty Ltd, (26/2/99) ESP Stack – Dioxins & furans.,Test report for
Tasmanian Electro Metallurgical Co Pty Ltd., Ref N68484

EML Pty Ltd, (26/2/99) Cooling Stack – Dioxins & furans.,Test report
for Tasmanian Electro Metallurgical Co Pty Ltd., Ref N68484

EML Pty Ltd, (31/1/97) ESP Exit – Dioxins & furans.,Test report for
Tasmanian Electro Metallurgical Co Pty Ltd., Ref N66171

EML Pty Ltd, (31/1/97) cooling Stack Exit – Dioxins & furans.,Test
report for Tasmanian Electro Metallurgical Co Pty Ltd., Ref N66171

ESR.(25/2/97) Certificates of Analysis for fish and soil samples from
TEMCO., Institute of Environmental Science & research Limited., New
Zealand.

Mc Cormick, M (1993) A Study of Toxicants at the Werribee
Treatment Complex., Department of Applied Chemistry., RMIT.,
Prepared for Melbourne Water., June 1993.

Ministry for the Environment., (1998)., Reporting on Persistent
Organochlorines in New Zealand., New Zealand Government.

US Agency for Toxics Substances and Disease registry (ATSDR)
(1997), Dioxin and Dioxin-Like Compounds in Soil., Interim Policy
Guideline 21 August 1997.
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BANGLADESH
Name of hotspot: Disused DDT plant and factory site, Chittagong

Hotspot location: Chittagong, Bangladesh

Date of summary: 1998

Hotspot category: DDT Stockpile

Main contaminants: DDT

Quantities: 15 tons of DDT and an unknown quantity of DDT sludge

Company/body
responsible:

Unknown

Source: DDT factory

Description: An inoperational DDT factory built in the 1960s and shut down
in the late 1980s is in an advanced state of disrepair.  The
factory site, which was visited by Greenpeace investigators in
May 1998, contained one warehouse used to store DDT and
DDT-containing sludge lying in the open.  The warehouse was
said to have a stockpile of 220 tons of DDT.  However,
Greenpeace verified the factory management’s claims that
only about 15 tons remained in packing.  The warehouse floor,
particularly in the upper story, had more than one-inch of DDT.
Given the conditions of storage and the plant, the factory
complex could remain a reservoir of DDT and derivatives for a
long time to come if remediation efforts are not carried out.

Action needed: Remediation

References: Greenpeace investigation



28

BELGIUM
Name of hotspot: Dioxin Chickens

Hotspot location: Belgium

Date of summary: August 1999

Hotspot category: Severe contamination of the whole food chain of animal food
origin

Main contaminants: Dioxin and PCB

Quantities: 80 tonnes of dioxin and PCB contaminated fat used for animal
feed entered the human food chain.

Company/body
responsible:

Probably a company who collect and melt animal fat for animal
feed producers

Source: Probably a commercial PCB preparation mixed into the animal
fat

Description: In February 1999 chicken breeders and egg producers in
Belgium began to observe that their poultry showed signs of
intoxication (neurological symptoms), had poor reproductive
performance and produced eggs with thin shells.  Complaints
were addressed to their feed deliverers.  In March, one of the
animal feed producers informed the authorities about the
apparent problem.  In mid-March the producer had one sample
of feed and one sample of poultry fat analysed for dioxins.  The
concentration of PCDD/Fs in the chicken feed sample was
781pg I-TEQ/g feed; this is over 1500 times the EC limit for
dioxins in animal foodstuffs (specifically citrus pulp) set last
year (EC 1998).  The second result showed 958 pg I-TEQ/g
chicken fat; this is over 190 times the Belgian limit for dioxins
in food (specifically milk) set last year (Belgium 1998).  The
results were communicated to the Belgian authorities in late
April who only informed the European Commission on 28 May
after having confirmed the results with their own investigations.

Nine suppliers of animal feed were traced who had all used the
same fat in their animal feed production.  The fat was
purchased from one single producer.

From their investigation, the Belgian authorities concluded that
the contaminated fat originated from one production tank
containing about 80 tonnes, produced and sold between
January 16 and 31.  At a later stage the presence of high PCB
concentration, and the profile of PCBs, PCDDs and PCDFs
suggested that the contamination was due to a commercial
PCB preparation: probably a mixture of Arochlor 1254 and
Arochlor 1260 (ca.50/50).  The levels of dioxin-like PCBs were
about three times higher than the dioxin levels (as TEQ),
indicating that the contamination of the food in terms of toxicity
equivalents or ‘amounts’ of 2,3,7,8-TCDD was much higher
than initially thought (based on the dioxin-like PCDD/Fs data
only).
From 29 May, 1999, Belgian, European and other authorities
worldwide took safeguard measures towards animal products
(initially poultry including turkey and eggs) for consumption or
feed, possibly contaminated with dioxins and PCBs.  Following
information from the Belgian authorities that some part of the
feed might also have entered into the production of pork, beef
and milk, safeguard measures were also taken against
possible dioxin contaminated products for consumption, based
on pork and beef, including milk and milk products.
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Because the whole food chain of animal food origin could have
been contaminated and only lab results could clarify which
products were contaminated, the full magnitude of the food
contamination was still not completely identified or isolated at
the time of this report.

This highly publicised incident involving widespread
contamination of food resulted in intense public concern about
potential health impacts, economic repercussions and
dissatisfaction with the performance of those authorities
responsible.  The cost to Belgium and the European Union as
a result of the import restrictions around the world has been
estimated at US$3 billion.

There are no official records of the quantities of PCBs and
dioxin that entered the food chain.  However, Belgium health
officials reported at a hearing in the EU parliament on June 8th
that the food contamination was caused by approximately 2-4
kg of PCBs contaminated with 50-80 milligrams of dioxins
(equivalent to 2 milligram TEQ).

Action needed: The European Scientific Committee on Food is of the opinion
that every effort should be taken to lower human exposure to
dioxins and PCBs.  The most efficient way to lower human
exposure to these substances is to prevent entry of PCBs and
dioxins into the food chain wherever possible
(http://Europa.eu.int/…).
Action needed to avoid future dioxin contamination of
food should include:

• Prohibit the use of all wastes in animal fodder unless tested
and proven uncontaminated

• Adopt legally binding international standards which prohibit
the marketing and use of animal fodder in which dioxins can be
detected, with strict monitoring and control of these standards

• prevent dioxin and PCB contamination at source:

n identify all man-made dioxin sources to air, water, land
and disposal operations;

n eliminate all man-made dioxin sources;

n identify, isolate and destroy PCBs and other stockpiled
persistent organic pollutants that may contain dioxins in
non-polluting (non-incineration) technologies

References: EC (1998) Commission Directive 98/60/EC of 24th July 1998
amending Council Directive 74/63/EEC on the fixing of maximum
permitted levels for undesirable substances and products in
feedingstuffs. OJ L 209/50-51

Belgium (1998) Belgisch Staatsblad, Koninklijk besluit (Royal Decree)
van 23 april 1998 tot vaststelling van maximale gehaltes aan dioxines
in voedingsmiddelen (maximum permitted level of dioxines in food).

http://europa.eu.int/comm/dg24/health/sc/scf/outcome_en.html

http://dioxin.fgov.be/…
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BRAZIL
Name of hotspot: Solvay Brazil Dioxin Hotspot

Hotspot location: Santo Andre, Sao Paulo, Brazil

Date this summary
completed:

March 1999

Hotspot category: Contaminated site with dioxin tainted lime

Main contaminants: Dioxin and mercury

Quantities: 1 million tonnes

Company/body
responsible:

Solvay of Brazil

Source: Solvay plant process waste

Description: According to documents from the Brazilian Ministry of
Agriculture that were leaked to Greenpeace, researchers
(including a team of experts from the European Commission)
located a hazardous waste site at Solvay subsidiary in Sao
Paulo, Brazil.  The 200,000 square meter hazardous waste site
contains over one million tonnes of dioxin tainted hydrated
lime.  The leaked documents show that this dioxin
contaminated lime was used in the production of citrus pulp in
Brazil and sold for cattle feed in Europe.

The use of the citrus pulp led to contamination of milk with
dioxins in Europe.  After that was discovered in Germany in
March 1998, approximately 100,000 tonnes of citrus pulp was
imported from Brazil meant for animal feed in 11 European
countries.

The Solvay contaminated lime was also supplied to many
industries in Brazil including chemical, fertilizer, construction
and food segments.  However, there has been no official
investigation on the commercialization of the dioxin tainted
lime in Brazil.  Solvay has now been prohibited to
commercialize the lime by the Sao Paulo State EPA.  The
entire waste dump is leaking and data presented by Solvay
indicates ongoing contamination of underground water and
nearby river bed.  Solvay data also indicate that the site has
over 50 tons of mercury waste and over 11 tonnes of
Perchloroethylene.  The plant is located in a sensitive water
supply (protected area).

Action needed: • Decontamination of the site.  Greenpeace is advocating
non-incineration alternative technologies;

• Investigation on the commercial use of the hazardous
waste.  Greenpeace demands recall and safe disposal of
all contaminated material;

• All companies involved in selling the contaminated lime
must be made fully liable for any damages resulting from
their actions.

References: Solvay data, EU mission report, Brazilian Ministry of
Agriculture, CETESB reports.
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CANADA
Name of hotspot: Noranda Magnesium smelter HCB/dioxin hotspot

Hotspot location: Asbestos, Québec, Canada

Date of summary: July 16, 1999

Hotspot category: New emission source and waste dump

Main contaminants: Hexachlorobenzene (HCB), dioxin (PCDD/F)

Quantities: According to Noranda's projections, and the public hearings
board's suggested volatilisation rates for the tailings lagoon:1

• 17.5 kg HCB to air, 44 to 176 kg to the tailings lagoon, 35 to
141 kg HCB volatilisation from the lagoon and 1 552 to
1 684 kg for disposal off-site (all annual);

• 0.09 g TEQ PCDD/F to air, 20 to 80 g TEQ to the tailings
lagoon, 2 to 8 g TEQ PCDD/F volatilisation from the lagoon,
and 479 to 539 g TEQ for disposal off-site (all annual).

For an assessment of the significance of these amounts
relative to total annual emissions for the whole of Canada, see
ref. 2.

Company/body
responsible:

Noranda, Inc. (Toronto, Ontario, Canada) is the majority
partner in Métallurgie Magnola, the project's owner.  The
Société générale de financement (SGF), an investment arm of
the Quebec government, owns a minority stake.

Source: Electrolysis of molten magnesium chloride (MgCl2) using
graphite (carbon) electrodes; and purification of molten MgCl2
("chloridation") using graphite mixing blades.  Chemical
reaction between the chlorine and carbon results in a cocktail
of organochlorine POPs.

Description: The Magnola plant, currently under construction and due to
begin operating in 2000, will transform virtually unlimited
quantities of magnesium-rich asbestos mining tailings
(serpentine), available locally, into magnesium chloride and
thence into magnesium metal (58 000 tonnes/year) by
electrolysis at about 650ºC.  A portion of the resulting POPs
will be emitted to the atmosphere directly from the plant
(notably 17.5 kg of HCB annually), but much larger quantities
will be (I) dumped in the tailings lagoon (where a substantial
fraction could volatilise) and (ii) filtered out and sent off-site,
probably for incineration at Swan Hills, Alberta.  Public
hearings on the project were requested by Greenpeace and
two other NGOs and held by the Bureau d'audiences publiques
sur l'environnement (BAPE) in late 1997.  The BAPE
subsequently gave its approval to the project but only on
condition that it be modified to achieve virtual elimination of
organochlorine releases, preferably (according to the BAPE)
by avoiding their formation in the first place.  On April 8, 1998,
the Québec government issued a decree overriding the BAPE
by authorising the construction of the plant subject simply to (I)
increased filtering of POPs otherwise dumped in the lagoon
and (ii) respecting average ambient air concentrations of HCB,
dioxin and other POPs outside the plant perimeter.  The
federal government of Canada played essentially no role in the
assessment and approval of the project.  A doubling of the
capacity of the plant is planned for about 2010.

Action needed: Chlorine-based magnesium production facilities should not be
permitted since they are incompatible with POPs elimination.
The federal government should intervene in the Magnola
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project to enforce its Toxic Substances Management Policy,
under which HCB and dioxin are scheduled for virtual
elimination from the environment.  Noranda should be expelled
from the federal government's voluntary ARET (Acceleration of
the Reduction/Elimination of Toxics) program, since the
company is deliberately violating the commitment it made
under ARET to virtually eliminate HCB and dioxin emissions.

References: 1. For information on how these quantities were calculated and
source documents published by Noranda and others, see Matthew J.
Bramley, Dioxin and Hexachlorobenzene Releases from Magnesium
Production in North America: Lessons from Noranda's Magnola
Project in Asbestos, Québec, Greenpeace Canada, July 22, 1998.
The ranges of the quantities arise from the variable degree of filtration
of POPs from one of the key flows in the process, as specified in the
government decree authorising the plant (80% within the first two
years, 95% subsequently).

2. Matthew J. Bramley, L'impact relatif des rejets de dioxines,
furannes et d'hexachlorobenzène du projet Magnola de production de
magnésium à Asbestos, Québec, Greenpeace Québec, July 21,
1998.
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CANADA
Name of hotspot: PVC Plastic (vinyl) fires dioxin hotspots

Hotspot location: Ontario and Québec, Canada

Date of summary: July 19, 1999

Hotspot category: Industrial accidents resulting in air emissions, contaminated
sites and contaminated water runoff

Main contaminants: Dioxin (PCDD/F)

Quantities: • Ash formed during uncontrolled combustion of PVC plastic
(vinyl) has been regularly found (see below for two
examples) to contain dioxin at concentrations of parts per
billion (ppb) or tens of ppb TEQ (where 5 ppb TEQ is the
usual criterion for waste to be declared hazardous). It has
also been reported1 that 90% of the dioxin generated in a
wood and PVC fire are in the gas phase.

• On June 8, 1993, about 15 tonnes of PVC burned at
Plastibec Inc., Sainte-Thérèse, Québec, a subsidiary of
Royal Plastics Group of Toronto and a major producer of
PVC window frames and vertical PVC blinds.2 A single ash
sample from the fire site, analysed by the Québec
Environment Ministry, contained 18 ppb TEQ dioxin.2,3 No
estimate was made of total dioxin production from the fire.

• From July 9-12, 1997, at least 400 tonnes of PVC were
burned in a fire at Plastimet, Inc., Hamilton, Ontario.4 The
facility was storing bales of "jet trimmings" from a
manufacturer of automobile interiors.5 Ash samples from the
fire site contained up to 66 ppb TEQ dioxin,6 smoke
particles collected during the fire contained 1.25 parts per
million (ppm) TEQ dioxin,7 and the whole incident was
estimated to have released 13 g TEQ dioxin to the
environment in smoke alone.4

• From June 23-24, 1999, a fire burned for eight hours at a
Geon, Inc. facility containing 300 tonnes of PVC pellets at
Beauharnois, Québec. It is unclear at present how much
PVC was burned. Québec Environment Ministry officials
began testing the fire site during the week of July 12; testing
results are not yet available.

Company/body
responsible:

As long as PVC continues to be produced at high volumes, it
will be a potentially major dioxin source via accidental fires,
both industrial and residential. The entire PVC industry is
responsible.

Source: Incomplete combustion of PVC results in dioxin formation.
PVC, as the only one of the most common plastics to contain
chlorine, is the only one to produce dioxin when burned. This is
therefore a problem with PVC fires in particular, not with
plastics fires in general.

Description: The Plastimet fire in Hamilton, Ontario, is Canada's best-
studied PVC fire. Noteworthy aspects in addition to the
amounts of dioxin described above include the following: (i)
about 90% of the fire fighting water used to extinguish the fire,
some 90 million litres, was allowed to run into Lake Ontario,8

carrying with it an unknown amount of dioxin; (ii) costs
associated with the fire included $1-2 million for fire site
cleanup,9 $1.3 million for a 25-year health monitoring program
for firefighters,10 $500 000 for removal of contaminated
firefighting water,11 $170 000 for cleanup/repair of firefighting
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equipment12 and $100 000 for a refit of a nearby hospital's
ventilation system.13

Action needed: Generation of dioxin during the production and the accidental
or deliberate burning (e.g. incineration) of PVC is incompatible
with POPs elimination.

• In light of this fact, the federal government should enforce
its Toxic Substances Management Policy, under which
dioxin is scheduled for virtual elimination from the
environment.

• Furthermore, to prevent dioxin emissions from PVC and
since dioxin generation from PVC is just one of several
serious problems of the PVC life cycle, Greenpeace
suggests substitute PVC production and use with other –
chlorine free and safer- materials.

• A full public enquiry should be held into the Plastimet fire, as
requested repeatedly by Hamilton residents, firefighters' and
other labour representatives, locally elected politicians, and
NGOs.

References: 1. Merk, M., Schramm, K.W., Lenoir, D., Henkelmann, B., and
Kettrup, A., Determination of the PCDD/F concentration in the fumes
from a PVC fire, Organohalogen Compounds 23, 491-494 (1995).

2. Tests find dioxins at Quebec fire site, Globe and Mail, Toronto,
July 3, 1993.

3. Analysis results under cover letter dated September 30, 1993
from the Quebec Environment Ministry's Direction Régionale de Laval
et des Laurentides, signed Nicole Bénard, Répondante de la Loi sur
l'accès à l'information.

4. Adam Socha et al., Plastimet Inc. Fire, Hamilton, Ontario, July 9-
12, 1997, Ontario Ministry of Environment and Energy, October 1997,
pages iv and 66.

5. Draft Report Prepared Pursuant to Section 156 of the
Environmental Protection Act, signed Mary Gardner, Ontario Ministry
of Environment & Energy, August 7, 1997.

6. Sampling Results from the Ministry of Environment & Energy at
the Plastimet Site, August 27, 1997, table 1.

7. Professor Brian McCarry, McMaster University, Hamilton,
personal communication, July 9, 1998.

8. Protecting the Public and the Environment by Improving Fire
Safety at Ontario's Recycling and Waste Handling Facilities, Ontario
Ministry of the Solicitor General and Correctional Services Office of
the Fire Marshal, August 1997, page 29.

9. Hamilton Spectator, January 7, 1998.

10. Hamilton Spectator, October 22, 1997.

11. Hamilton Spectator, September 24, 1997.

12. Hamilton Spectator, August 8 and September 24, 1997.

13. Hamilton Spectator, August 20, 1997.
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CANADA
Name of hotspot: Sydney Tar Ponds PCB hotspot

Hotspot location: Sydney, Nova Scotia, Canada

Date of summary: August 3, 1999

Hotspot category: Contaminated site

Main contaminants: PCBs

Quantities: The Sydney Tar Ponds contain approximately 700,000 tonnes
of sediments contaminated with polyaromatic hydrocarbons
(PAHs), including an estimated 50 000 tonnes of material
containing PCBs in concentrations over 50 parts per million
(ppm).1

Company/body
responsible:

The Tar Ponds are the legacy of many decades of
steelmaking, initially by the Dominion Iron & Steel Company
which later evolved into the British Empire Steel Corporation
and then the Sydney Steel Corporation, owned by the
government of Nova Scotia.2 In September 1998, a
Memorandum of Understanding3 (MoU) was signed between
the Joint Action Group for Environmental Clean-up (JAG),
representing the community, and the federal and provincial
governments and the Cape Breton Regional Municipality.
Under the MoU, the government parties "agree that they will
seek approval to provide funding for timely implementation of
the remediation projects" to be recommended by JAG.4

Source: The Tar Ponds are the recipient not only of historical waste
dumped by the steel plants, but of ongoing raw sewage
dumping from approximately 30 separate outfalls,1 and
probably also leachate from municipal waste landfilling.5 PCBs,
used intensively for a variety of industrial applications for most
of the twentieth century, could have been contributed by any or
all of these sources.

Description: The Tar Ponds constitute the tidal estuary of the Muggah
Creek Watershed and therefore the recipient of all discharges
in the watershed. The federal government endorses the
statement that "Canada's worst contaminated sites are located
in the Muggah Creek Watershed",6 and former federal
Environment Minister Sergio Marchi called the Tar Ponds a
"national shame".7 The contaminants in the Ponds are known
to migrate out to sea and specifically into Sydney Harbour.1 In
1986, the federal and provincial governments agreed a multi-
million dollar project to excavate and incinerate the Tar Ponds
wastes.1 Without public hearings, an incinerator was built, but
in the face of public protest it was never used.1,8 Only in 1996
did extensive testing reveal the high levels of PCB
contamination.1,8 The provincial government supported a plan
to bury the Ponds under slag, but following federal government
opposition,9 the task of identifying and implementing a clean-
up plan was transferred to the JAG process, formalised in the
community-government MoU.

Action needed: The PCBs in the Tar Ponds must be eliminated from the
environment as called for by the Toxic Substances
Management Policies adopted by the federal government and
the Canadian Council of Ministers of the Environment (CCME).
Destruction of the PCBs should be carried out as soon as
possible by a technology which avoids the fundamental flaws
of incineration: presence of oxygen leading to the formation of
dioxins and furans (approximately 100 000 times more toxic
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than PCBs themselves); and the potential for uncontrolled
releases. Such a non-incineration destruction project must
have:

• Effectively 100% destruction efficiency;

• Complete containment of all residues;

• no uncontrolled releases;

• full involvement by all affected communities;

• a clearly delimited time period of operation.

Greenpeace supports the position of the Sierra Club of
Canada, Cape Breton Section,10 that clean-up should
commence by January 1, 2000.

References: 1. Joint Action Group for Environmental Cleanup of the Muggah
Creek Watershed (JAG), The Watershed,
http://www.muggah.org/muggah.htm, accessed August 2, 1999.

2. JAG, The Muggah Creek Story,
http://www.muggah.org/mu_hist.htm, accessed August 2, 1999.

3. Muggah Creek Watershed Joint Action Group for Environmental
Clean-Up Memorandum of Understanding Among the Government of
Canada, the Government of Novia Scotia, the Cape Breton Regional
Municipality, Joint Action Group for Environmental Clean-Up of the
Muggah Creek Watershed Association (JAG), September 19, 1998.
Available at http://www.muggah.org/ftp/mou.pdf.

4. Ref. 3, para. 10.5(b).

5. Ref. 3, para. 4.1.

6. Ref. 3, article 2.

7. Ottawa Citizen, January 28, 1997.

8. Elizabeth May, Executive Director, Sierra Club of Canada,
personal communication.

9. Halifax Chronicle Herald, August 12, 1996.

10. See http://
www.geocities.com/RainForest/Canopy/2727/helpet.html.
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CANADA
Name of hotspot: Bovar PCB Incinerator PCB/dioxin hotspot

Hotspot location: Swan Hills, Alberta, Canada

Date of summary: August 6, 1999

Hotspot category: Emission source

Main contaminants: PCBs and dioxin (PCDD/F)

Quantities: • PCB fugitive emissions (estimated total for1994):1 33 kg

• Company's own estimate of POPs emissions from October
16, 1996 accident:2

PCBs: 4.2 kg
PCDD/F: 3.4 g TEQ

• PCB average ambient air concentrations (1997):3

normal level: 0.153 parts per billion (ppb)
following the explosion of July 21, 1997: 0.478 ppb

• PCDD/F concentration (wet weight) in liver of a deer in the
vicinity of the plant (1996):4 1 732 parts per trillion (ppt) TEQ

• Average POPs concentrations (whole weight) in 4 deer from
the Swan Hills area (1996/1997):5

 PCBs, liver: 0.074 parts per million (ppm)
PCBs, fat: 0.253 ppm
PCDD/F, liver: 500 ppt TEQ
PCDD/F, fat: 45 ppt TEQ

• PCDD/F stack emission test results (1996 and undated
respectively):6

 Large (F.B. Davis) incinerator: 0.009 ng TEQ/m3

small (C.E. Raymond) incinerator: 4.4 ng TEQ/m3

• Total amount of hazardous waste, most contaminated with
PCBs,2 processed between the start of operations in 1987
and the end of 1998: 200 000 tonnes7

Company/body
responsible:

The owner of the Swan Hills incinerator(s), also variously
known as the Alberta Special Waste Treatment Centre or
Swan Hills Treatment Centre, is Bovar, Inc. and its subsidiary
Alberta Special Waste Management Corporation. Prior to July
12, 1996, the Province of Alberta held a 40% stake. At that
point the Province relinquished its stake but continues to share
in the net income of the Centre on a sliding scale until the end
of 2003.8 However, these sums are tiny compared to the
approximately $500 million of taxpayers' money sunk into the
incinerators since 1987.9,10 Responsibility is also shared by the
private and public clients who continue to send PCBs and
other hazardous wastes to Swan Hills. In 1998, the
Government of Québec sent all of its remaining high-level PCB
waste to Swan Hills,11,12 during a period when the federal
government had suspended its own shipments because of
safety concerns.13 Noranda has said it may send
hexachlorobenzene, dioxin and PCB wastes to Swan Hills from
its new Magnola magnesium plant in Asbestos, Québec.14

Source: Incineration of PCBs and other chlorinated wastes has two
fundamental flaws: the presence of oxygen, allowing the
formation of dioxins and furans (approximately 100 000 times
more toxic than PCBs themselves); and the potential for
uncontrolled releases. Uncontrolled releases at the Swan Hills
incinerators have been particularly severe as a result of high
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fugitive emissions and accidents.

Description: The Swan Hills rotary kiln15 incinerators have for many years
been Canada's only permanent facility for the disposal of high-
level PCB waste. In 1998, more PCB waste was incinerated
than in any previous year.16 Annual capacity is for 53 000
tonnes of hazardous wastes.9 Here is a chronology of recent
events:

• On October 16, 1996, a mechanical failure to one
incinerator caused a major release of PCBs and dioxin,2

resulting in the laying of six charges by the Alberta
government.17

• On December 13, 1996, the Provincial Health Officer issued
a health advisory against eating wild game from within a 30
km radius of the plant,18 and during the same month,
Environment Canada advised federal departments against
sending hazardous waste to Swan Hills19 (advice withdrawn
in 199913).

• On July 21, 1997, an explosion in the other incinerator
forced it to be shut down as well,17 and the Alberta
government warned that PCBs and dioxin may have been
released.20

• On August 26, 1997, Professor David Schindler of the
University of Alberta released a report which concluded the
Swan Hills incinerators had been contaminating the region
with PCBs and dioxin for years prior to these accidents.21

• On October 22, 1998, Bovar was fined $625 000, the
highest environmental penalty ever imposed in Alberta, as a
result of the 1996 charges.13,22

Currently, only the larger incinerator is operating, the smaller
one having been shut indefinitely in March 1998.23 Other
hazards associated with the facility include a disposal well for
liquid waste and a landfill for incinerator ash,24 found to be
leaking in 1992;9 and the ongoing threat from forest fires,
which forced two evacuations of the town of Swan Hills in May
1998.25

Action needed: PCBs and other chlorinated POPs must be eliminated from the
environment, as called for by the Toxic Substances
Management Policies adopted by the federal government and
the Canadian Council of Ministers of the Environment (CCME).
Destruction of PCB stockpiles should be carried out as soon as
possible by a processes which avoid the fundamental flaws of
incineration (see above). Such non-incineration destruction
projects must have:

• Effectively 100% destruction efficiency;

• Complete containment of all residues;

• no uncontrolled releases;

• full involvement by all affected communities;

• a clearly delimited time period of operation.

The federal and/or Alberta governments should take urgent
measures to stop the burning of POPs and other chlorinated
wastes at Swan Hills.

References: 1. An Assessment of Fugitive PCB Emissions, Prepared for Alberta
Special Waste Management System, Clearstone Engineering, Ltd.,
June 9, 1995. Bovar has since claimed that fugitive emissions have
been considerably reduced (see ref. 2).

2. Transformer Furnace Incident, Bovar Inc. press release,
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December 19, 1996.

3. Results of Swan Hills Air Monitoring Released, Government of
Alberta News Release, July 25, 1997.

4. Copy of presentation given at community meeting by CanTox
Inc., under cover letter from Gina Zsombor, Communications
Consultant, Alberta Environmental Protection, dated February 28,
1997.

5. Wild Game Public Health Advisory Downgraded, Government of
Alberta News Release, May 15, 1997. See "Questions and Answers"
#12,13.

6. Dioxins and Furans and Hexachlorobenzene Inventory of
Releases, Prepared by Environment Canada and the
Federal/Provincial Task Force on Dioxins and Furans, January 1999,
page 3-20. Available at http://www.ec.gc.ca/dioxin/english/index.htm.

7. Annual Report 1998, Bovar Inc., page 1.

8. Ref. 7, page 23.

9. Ottawa Citizen, October 27, 1997, page A4.

10. Alberta Taxpayers Receive Only $23,600 Return on $441 Million
Investment in Swan Hills, Alberta Liberal Caucus News release,
September 3, 1997.

11. Plan d'élimination des BPC dont le MEF a la garde, communiqué
du ministère de l'Environnement et de la Faune (Québec), February
11, 1998.

12. The Gazette, Montreal, December 5, 1998, page A9.

13. Edmonton Journal, January 21, 1999, page A5.

14. Projet d'usine de production de magnésium par Métallurgie
Magnola inc., à Asbestos, Rapport d'enquête et d'audience publique,
Bureau d'audiences publiques sur l'environnement, Québec, Québec,
1998, page 133. ISBN 2-550-32604-0.

15. Alberta Environmental Protection Approval No. 95-IND-237,
November 30, 1995, pages 1-2.

16. Ref. 7, page 10.

17. Edmonton Journal, April 20, 1998, page A6.

18. Public Health Advisory, Government of Alberta News Release,
December 13, 1996. This advisory was later weakened (see ref. 5).

19. Calgary Herald, August 13, 1997, page A1.

20. Swan Hills Waste Treatment Centre Explosion Investigation
Continues — Nature of Fugitive Emissions Being Examined,
Government of Alberta News Release, July 23, 1997.

21. Calgary Herald, August 27, 1997, page A3.

22. Judge penalizes Swan Hills facility operator, Government of
Alberta News Release, October 23, 1998.

23. Ref. 7, page 9; ref. 6.

24. Waste treatment plant puts Swan Hills on international
environmental map, http://www.town.swan-hills.ab.ca/aswt.html,
accessed August 5, 1999.

25. Ref. 7, page 9.
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DENMARK
Name of hotspot: Staalvalsevaerket Frederiksvaerk. (Steelsmelter of

Frederiksvaerk)

Hotspot location: Frederiksvaerk, Sealand, Denmark

Date of summary: 22 June 1999

Hotspot category: Dioxin emissions to air and dioxin contamination of filter ash.

Main contaminants: Dioxins

Quantities: Airborne emissions of 7.5 g I-teq dioxins per year and 34 g I-
teq dioxins per year in waste residues.

Company/body
responsible:

Staelvalsevaerket Frederiksvaerk. (Steelsmelter of
Frederiksvaerk) . Responsible body: A.P. Møller Corp. (Owner
or at least stakeholder majority).

Source: Recycling of steel from shredder waste.

Description: The steelsmelter of Frederiksvaerk is the biggest single dioxin
source in Denmark. In comparison, the approximately 30
Danish Municipal waste incinerators emit 20 g I-teq
dioxins/year to air and 100 g I-teq dioxin per year via
incinerator residues.

Dioxin contamination of nearby farmlands and possibly lake.
Waste residues and fly ash is transported to Spain for
reprocessing resulting in dioxin emissions to aquatic
environment. New method currently under development to
treat residues in a specialised plant in Norway, thus reducing
emissions to water.

Action needed: Implementing materials policy, reductions at source and a
national dioxin elimination action plan for Denmark, starting
with largest point sources.

References: "DIOXINS – Sources, levels and exposures in Denmark" by
The Danish Environmental Protection Agency, Working Report
nr. 50, 1997.
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JAPAN
Name of hotspot: Two gigantic landfills named Yatozawa and Futatsuduka

in Hinode town, in the west of Tokyo

Hotspot location: Hinode machi, Nishi-Tama District, Tokyo

Date of summary: August 1999

Hotspot category: Waste dump
Municipal solid waste ("MSW")from the western part of Tokyo
where 3,700,000 people live is transported and landfilled. Half
of the waste is incinerator ash from MSW.

Main contaminants: Dioxins, Lead, Zinc Mn, etc.

Quantities: The landfill (dumpsite) consists of two large parts

- one is named Yatozawa, the biggest waste landfill in Asia,
with reclamation capacity for waste : 2,610,000m3, which
is already filled up.

- the other named Futatsuduka, is now operating, with
reclamation capacity for waste: 2,500,000m3

Company/body
responsible:

The governor of Tokyo Metropolitan government and Tokyo
Santama Area Regional Association of Waste Disposal

Source: The two large waste landfills

Description: Air contamination of dioxins from incineration ash, which is
being dumped at the landfill in Hinode. The incineration ash
from the dumpsite is blown into the air again (after it is
dumped), suspends in the air and goes out of the landfill to the
downwind environment.

Water contamination by landfill leachate. As the Yatozawa
landfill was lined with a 1.5mm thick rubber liner, there is
evidential data which shows that the liner is torn. The landfills
are located by the Tama river that supplies drinking water to
Tokyo.

Residents group “Woods, Water and Life Preserver in Hinode”
found high dioxin contamination 293pgTEQ/g of sediment of
some leachate water around the landfill (the source of the
leachate is not identified).

Action needed: Stop dumping especially the incineration ash, which contains
the highly toxic substances in the area of drinking water
supply.

Conduct comprehensive test on the contamination of the area.
Develop alternative waste management without burning and
landfilling.

References: “Regional Solid waste Disposal Site of Yatozawa/Futatsuduka,
Hinode Town” Publications by Tokyo Santama Area Regional
Association of Waste Disposal

“Two Huge Waste Landfills In A Small Town, Hinode-machi” by
Shinao Nakanishi, a member of Tamaajisai (the residents group in
Hinode and surrounded towns)

"Dioxin sample analysis report around the Hinode Landfill by the
residents" made by Woods, Water and Life Preserver in Hinode
(Hinode Mori-Mizu-Inochi no Kai), March 1999

Printed materials issued by the local activists.
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JAPAN
Name of hotspot: Ryugasaki-City and Shin-tone town

Hotspot location: Shirotori MSW incinerator in Shin-tone town, Ibaraki
Prefecture, Japan

Date of summary: August, 1999

Hotspot category: Shirotori MSW Batch type incinerator, which was constructed
in 1971 and was operating until it was shut down last year.

Main contaminants: dioxins, PAHs

Quantities: see description below

Company/body
responsible:

Municipal governments who own as well as who are
responsible for the operation of Shirotori-incinerator. However,
the municipalities do not admit that the dioxin contamination is
from the incinerator (they insist the contamination is from
pesticides).

Source: Shirotori MSW Batch type incinerator, which was constructed
in 1971 and was operating badly until it was shut down last
year.

Description: The water to wash incineration gas to take toxics substances
in stack gas was pooled in a pond without any seal to separate
the water from the environment (soil). 19,700ng/g of PAHs and
192ngTEQ /g dioxins was detected in the sediment of the
water pool as well as 1,340ng/g of PAHs and 15.3ngTEQ/g
dioxins in the sediment of the river where the water comes
from the pond.

Downwind from the incinerator, dioxin contamination in soil
was recorded at 35,000pg/g. Compared to the other points
where samples were taken, the contamination downwind was
significant, which strongly suggests that the main source of
dioxin contamination of the soil was the incinerator.

The residents have filed a case calling for the stopping of the
new facility.

Action needed: The municipalities to take responsibility for the damage to the
local environment and the public health of the area which was
caused by the former Shirotori- incinerator.

Stop operation of the new facility to burn any more waste;
minimise the waste generated and maximise re-use, recycling
and composting.

References: Assessment of health effects- Hideaki MIYATA et al. The 6th and 7th
Symposium on Environmental chemistry program and Abstracts 1997,
1998.

Investigation on real situation of pollution by dioxin analogues at
surrounding area of a batch type municipal solid waste incinerator
facility (the 1st and 3rd report)

Publications of local activists
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JAPAN
Name of hotspot: Kunugi-yama area

Hotspot location: Kunugi-yama area - located at the municipality borders of
Tokorozawa, Iruma, Miyoshi and Oi in Saitama Prefecture

Date of summary: August 1999

Hotspot category: Emission of dioxins from some 50 industrial waste incinerators
(as well as emission of dioxins from MSW incinerators)

Industrial waste, incineration ash dumping or illegal storage of
industrial wastes.

Main contaminants: Dioxins as well as heavy metals

Quantities: Industrial wastes 500-1500 t/day are burned in the area. Soil
contamination: 100-450 pgTEQ/g over a 4-kilometre radius.

Company/body
responsible:

Industrial waste management companies as well as local
government

Source: Industrial waste burning by small-scale incinerators, and used
to be open burning.

Description: Since 1995, repeated soil tests have been made by Prof.
Miyata, H. of Setsunan University (Osaka) in co-operation with
local citizens' groups and the “Stop! Dioxin Pollution” Saitama
committee. According to its findings, pollution levels are 100 to
450 pgTEQ/g over a 4km radius.

The results of the tests made by both prefectural and local
governments show that the atmospheric levels of dioxin in the
area were as high as 3pgTEQ/m3.

According to the local activists' investigations of the infant
death rate in Tokorozawa and 12 surrounding towns and cities
using demographic statistics compiled by the Ministry of Health
and Welfare:- the infant death rates in all thirteen towns/cities
were below the prefectural averages during the relatively
incinerator free (1970-80) –the infant death rates in Iruma,
Miyoshi, Oi, and Tokorozawa were 1.7, 1.64, 1.62 and 1.39
times the prefectural average between 1989 and 1994, when
the steep increase in industrial waste incineration occurred.

Action needed: Stop burning to protect human health and the environment.
Regulate trans-prefectural-boundary movement of the waste
from mostly Tokyo to Tokorozawa.

References: “ The present State of Tokorozawa, a City Plagued by Dioxin” by
Mr.Michio Tanahashi, a committee member of Stop! Dioxin Pollution!
Saitama.

“ When the waste burning kills our babies” by Stop! Dioxin Pollution!
Saitama.
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JAPAN
Name of hotspot: Sakai Nr. 519-1, Chuo-Cho, Kume-Gun, Okayama

Prefecture, Japan

Hotspot location: Located in a remote forested area on some abandoned fields.
About 450 meters above sea level.

Date of summary: August 1999

Hotspot category: Open burning site of industrial waste (no longer used).

Main contaminants: Dioxins, heavy metals

Quantities: Not officially measured

Company/body
responsible:

Person responsible for the open burning is the owner of the
field. (Mr. Ishisaka).

Person responsible for preventing the authorities from clearing
the site is Shoshin Company, which is also involved in the
construction of the incinerator at another site in the same town
(mentioned below).

Source: The open burning of industrial waste, including electricity
cables, was done for about two and a half years and stopped
in 1990. The remaining waste including the ashes was left
lying in the fields.

Description: The remains of open burning of waste are partly buried in the
earth (a layer of about 5 meters and about 1500 m2) with the
waste left unburnt (electricity and other cables, plastic bags).
According to the sampling test of the ash-contaminated soil
commissioned by the local authority, 25,000 pgTEQ/g of dioxin
concentration was detected.

The local authorities only put a small blue plastic sheet on the
centre of the site. As the landowner refuses access onto the
property, the authorities cannot take clean-up measures. The
site is located high on a hill, the rainwater runs down through
the site, passing a house where people lived when open
burning took place. Rainwater also runs into an irrigation pond
for other rice fields, where it is pumped up during dry periods.
From the pond the water runs into a small local river, then into
the Yoshii-River and eventually near Okayama Town into the
Seto Inland Sea.

Action needed: As an urgent matter, the contaminated soil and ashes should
be removed safely as soon as possible.

The site and its surroundings should be completely checked
for toxic substances of all kinds and cleaned up properly.

Waste dumps in areas of water protection should be strictly
prohibited.

References: Dioxin analysis of the ash and soils done by the local government of
Cho-cho, June 1998.
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JAPAN
Name of hotspot: Ohaga-Nishi

Hotspot location: Ohaga-Nishi 1095-4, Chuo-Cho, Kume-Gun, Okayama
Prefecture, Japan. About 450 meters above sealevel.

Date of summary: August 1999

Hotspot category: Industrial waste incinerator, with its “official (i.e. on paper)”
capacity of burning 165 kg/h per 24 hours a day, 7 days per
week. (However, the incinerator originally had a capacity of
burning 600kg/h, and its real size is under dispute right now.)

Main contaminants: Threat of dioxin pollution and pollution through leftover ashes.

Quantities: Not available.

Company/body
responsible:

Eva Kankyo Kaihatsu Company.

Source: Industrial Waste Incinerator.

Description: Construction of the industrial incinerator was started in May
1998 and was finished in August 1998.

The site is right above the little village centre, with the local
kindergarten, old people’s home, medical centre and store 150
metres away. The local grammar school is on an elevation just
opposite the site, about 200 metres away.

Since the incinerator is located right above the village centre,
its smoke will cause pollution to the villagers and the rice fields
around. A test showed that the location of the chimney is below
the general local level of inverted weather patterns and any
smoke will linger in the area for a long time. (According to a test
by Prof. Sahashi from Okayama Prefecture, specialist in the
Science of Weather). The smoke expected from this incinerator
will have a direct effect on the health of the kindergarten and
schoolchildren and the other inhabitants. It will also lead to
contamination of the fields lying below it. Since it is located on a
hillside, the water pollution from smoke and leftover ashes is
another point to take into consideration. The water runs into the
Asahi River and end in the Seto Inland Sea. The villagers are
all dependent on local wells and surface water from the
mountain as drinking water. If this is polluted, the influence on
the health of the people is to be feared.

Action needed: Stop the use of this incinerator and legally prohibit any
construction of waste incinerators close to schools and
kindergartens.

Take the incinerator away and restore to the former scenery of
the terraced rice fields.

References: Documents submitted to the local authority from the company of
industrial waste management, which shows the structure and other
information of the incinerator.

Testimonies of local residents.

Greenpeace Investigation and interviews to the grassroots.
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JAPAN
Name of hotspot: Waste dump of Nihon Kogyo-sho (a waste management

company), Hashimoto City,

Hotspot location: Hashimoto City, Wakayama Prefecture

Date of summary: August 1999

Hotspot category: Waste-dump

Main contaminants: Dioxins, heavy metals including Cd, Nickel and lead.

Quantities: About 400,000m3 of toxic waste is left there. 29,740pgTEQ/g of
dioxins were detected in the incineration ash left there as well
as 1700pgTEQ/g of dioxin from the soil in the dumping yard.

Company/body
responsible:

Nihon-Kogyo-sho, the waste management company and the
Wakayama prefectural government.

Source: Toxic industrial waste and its incineration ash dumped in the
valley in Hashimoto City.

Description: Since 1994, an industrial waste management company named
Nihon-Kogyo-sho started to bring industrial waste in the valley
and later it started burning the waste illegally, including open
burning without permission. In 1996, the prefectural
government officially gave the company the permission for
burning practices of these industrial wastes, which made the
illegal burning be "legal". Although the operation of incinerator
and dumping stopped in 1997, about 400,000m3 of toxic waste
still remain. 29,740pgTEQ/g of dioxins were detected from the
incineration ash left there, as well as 1700pgTEQ/g of dioxin
from the soil in the dumping yard.

Since the burning started more than 40 residents have been to
hospitals, some are still sick including MCS (multiple chemical
sensitivity). Death of dogs, cats and ducks have occurred and
the sudden deaths of several crowds of ants. The
contaminated leachate is going to the river Ichiwake which
goes into River Kinokawa which supplies drinking water in its
downstream.

Action needed: The following action must be taken by the Wakayama
prefectural government and/or the company.

• Detailed investigation of the contamination. Clean up the
site completely.

• Research on the health impacts among the residents.

• Compensation for the damage to agriculture.

References: Publications by local activists.

News article

Document submitted to the arbitration from the residents.
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JAPAN
Name of hotspot: Te-shima

Hotspot location: Teshima, Tonosho-cho, Kagawa prefecture (Seto inland sea)

Date of summary: August 1999

Hotspot category: Waste-dump

Main contaminants: Dioxins and other organochlorines, heavy/toxics metals
including lead or Mercury; benzene.

Quantities: 510,000 tonnes

Company/body
responsible:

Kagawa Prefecture, Japan
Company responsible for the waste dumping (Tehsima Sogo
Kanko Kaihatsu)

Source: Illegally dumped industrial waste including shredder dust,
many sorts of sludge or ash by on-site open burning.

Description: Teshima is a small island in Seto Inland Sea with under 1400
residents who make their living primarily from fishing and
agriculture.

From the late 1970s to 1990 one company named Teshima
Sogo Kanko Kaihatsu illegally shipped and dumped toxic
waste including shredder dust with lead acid batteries, sludge
from pulp and paper, waste oil, etc. in Teshima Island. Despite
knowing the practices of hazardous waste dumping, the
Kagawa prefectural government gave permission for the metal
recovery business to the company, and had allowed the
heavily polluting practices until 1990 when the illegal waste
shipment was exposed by the police of another prefecture.

Though the dumping was stopped in 1990, more than 500,000
tonnes of hazardous waste are still left on the island. This case
also highlights social and environmental injustice. The
marketing of local products has been damaged by the image of
toxic waste, and the islanders have been suffering from
various negative impacts to the community from the waste.
Dioxin levels in the waste have been found to be as high as
39ng TEQ /g. 28ng-TEQ/l of dioxins was detected in waste
leachate as well as 5.4ng/l of dioxins in groundwater.
Contaminated leachate water is seeping into the surrounding
marine environment. Benzene levels leaching into the sea from
the site are now also exceeding industrial discharge standards.

The prefectural government has not taken any measures to
prevent the pollutants going into the surrounding environment.

Action needed: 1. That Kagawa prefectural government should take immediate
action to prevent any further damage to the environment.

2. The prefectural government should ensure the complete
containment and remediation of the waste.

References: Sampling & analysis report of the waste done by the Environmental
Disputes Coordination Commission 1996.

Testimonies of local residents; other documents related to the court
case or the arbitration process by the national the Environmental
Disputes Coordination Commission, and newspapers.
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JAPAN
Name of hotspot: Toyono District Clean Centre in Nose-Town

Hotspot location: Toyono District Clean Centre in Nose Town, Toyono-district in
Osaka Prefecture.

Date of summary: August 1999

Hotspot category: Dioxin emission/discharge form MSW incineration stack gas
and ash-washing water.

Main contaminants: Dioxins

Quantities: 5300 m2 of contaminated soil has already been removed) and
another 20,000m2 from farmland also needs to be removed.
(soil has been removed to a depth of 20cm)

8,500 pgTEQ/g has been detected in the soil near the Nose
MSW Incinerator.

5200ngTEQ/g from soil underneath the facility.

130000ngTEQ\l of dioxin contamination detected from the
cooling water inside the plant.

Currently the incinerator is being demolished; the facility itself
has turned out to be heavily contaminated waste.

Company/body
responsible:

The operation was done by Mitsui Zosen’s (Mitsui Ship
Building Co.) subsidiary company Sanzo Engineering. The
mayor of Nose town is the manager of the incinerator and both
of them are responsible for the operation. The manufacturer of
the plant is Mitsui-Zosen and they are responsible for the plant
being defective.

Source: MSW incinerator of Toyono District Clean Centre in Nose-
Town and its contaminated materials.

Description: In April 1998, a dioxin level of 8,500 pgTEQ/g was detected in
the soil near the Nose Incinerator, followed by the Health and
Welfare Ministry report in September which revealed that the
dioxin density of soil directly underneath the facility registered
an unprecedented high contamination level of 5200ngTEQ/g,
as well as 130000ngTEQ\l of dioxin contamination which was
detected from the cooling water inside the plant.

Although the incinerator has been shut down, the highly
contaminated soils and the facility are left.

The contaminated Soil (5,300m2) was removed and another
20,000m2 from Farmland will be removed to a temporary
storage yard until the treatment technology is decided. (Soil
removed to a depth of 20cm)
The clean up of the incinerator was started in June 1999.

It is estimated that more than 1,500 drums will be needed to
package the contaminated materials, which will be stored on
the facility

The over all clean up including deconstruction of the facility,
contaminated soil disposal and health protection will cost at
least 3.2billion yen (320 million US$). 805.8pg/g(fat) at the
highest was detected in the blood of a worker who worked for
about 10 years at the plant. The average of 15 workers who
worked inside the facility was 323.31pg/g(fat). Workers have
testified that they worked without wearing any specific
protection. The average of the total 92 workers was as high as
84.8pg/g(fat). A Committee of The Central labour disaster
prevention association concluded that the high dioxin blood
level is caused by inhalation of the dust, which includes
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incineration ash.

Action needed: Clean up the site and the surrounding area.

Comprehensive research on residents' health as well as
epidemiological impacts in the area

Establish alternative waste management and waste
minimisation policy

References: Dioxin Analysis report commissioned by the Toyono District
Clean Centre in Nose-Town.
Reporting and publications from the local activists.

News articles.
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LEBANON
Name of hotspot: Borj-Hammoud dumpsite / Dioxin Hotspot

Hotspot location: Borj-Hammoud, Beirut, Lebanon

Date of summary: Oct.98

Hotspot category: Category: waste dump, mixture of all sorts of household,
industrial and hospital waste

Main contaminants: Dioxins and heavy metals

Quantities: Unknown - it is like a small mountain in the sea

Company/body
responsible:

the private waste collection company Sukomi

Source: Unknown

Description: The coastal waste dump of Borj-Hammoud is a diverse mixture
of untreated industrial (e.g. petrochemical and tannery),
hospital and domestic waste. Plastics, tyres ,scrap metal,
clothing and animal carcasses are found in abundance. Whilst
this industrial and domestic waste is clearly an aesthetic
problem, it also poses significant health risks to both marine
systems and human populations. It was opened in 1990 and
used until 1997.

Elevated levels of the toxic heavy metals chromium, zinc,
nickel and mercury were found in the sediments collected from
the waste channels. Elevated levels of chromium, zinc, copper,
lead and mercury were detected in the industrial wastewater
mixed with seawater; and elevated levels of chromium, zinc,
copper, lead, nickel and mercury were detected in marine
sediments collected 10-20 meters from the dump. This
dumpsite catches fire from time to time due to methane gas
and reactions, resulting in dioxin and furan emissions. Smoke
from this dumpsite sometimes covers the whole of Beirut,
putting the health of its 1,000,000 citizens in jeopardy.

Action needed: Decontamination/separation and recycling of the waste of the
dumpsite and investigation on safe use of this site.
Greenpeace also demands recall and safe disposal of all
contaminated material and toxic waste especially the Italian
toxic waste barrels which were dumped on the site in ‘87/’88
before it was officially opened. All companies and persons
involved in this scandal from ‘87 to ‘95 should be made fully
liable for any damages resulting from their actions

References: GP Med report 'Case No.1: Italian waste: toxic attack against
Lebanon', 'GP Exeter Lab test results on 110 samples – Dinghy tour,
Oct.97'
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MOZAMBIQUE
Name of hotspot: Pesticide stockpile

Hotspot location: Matola, Mozambique

Date of summary: July, 1998

Hotspot category: Obsolete pesticide stockpile

Main contaminants: Organochlorines and dioxin formation

Quantities: 500 – 900 tons

Company/body
responsible:

Mozambique Gov./ DANIDA
Ministry of Environment

Source: Bayer, Zeneca, 60% unknown

Description: Mozambique has stockpiled about 500 – 900 tons of obsolete
pesticides, of which 42 tons are banned worldwide, ranked as
class 1, the most dangerous. Approximately 200 tons
originates from Bayer and Zeneca, the origin of the rest of the
pesticides is unknown. There is much concern about unsafe
storage, leaking drums, unlabelled drums and the use of
drums to carry water.

A Danish-funded project to burn the obsolete pesticides in a
cement kiln 15 km from the Mozambique capital of Maputo has
been stopped by environmental NGOs and local activists
(Greenpeace, BAN, EJNF and Livaningo, a pressure group of
green activists and residents (Livaningo means “to shed light”
in the Shangaan language).

The cement kiln has poor pollution and worker safety records.
Also, cement kiln burning would generate dioxins and furans.
The place chosen to store the pesticides was criticised as it
was contaminated by previous hazardous storage and located
between houses, shops and factories. Danida, the project
backer, was also criticised for not proposing less risky and less
polluting options, such as non-combustion chemical
detoxification.

The project is on hold, pending a decision by the
environmental minister of Mozambique.

Action needed: • Safe storage of obsolete pesticides;

• Have an OECD country host an alternative (non
incineration) destruction technology for obsolete pesticides.

References: Danida

Mozambique hearings

Sapa-IPS, Campaigners halt Danish-funded project in Mozambique,
Maputo, 12-June-1999
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NEPAL
Name of hotspot: Obsolete Imported/Donated Pesticide Stockpiles in

Amlekhgunj and Kathmandu

Hotspot location: Seven known locations around Nepal including: Amlekhgunj
near Indian border, south of Kathmandu; Nepal Agricultural
Research Council's office, Kathmandu valley

Date of summary: 1998

Hotspot category: Pesticides Stockpiles

Main contaminants: DDT, endrin, lindane, BHC, Chlordane, 2,4-D, organomercury,
organochlorine pesticides

Quantities: More than 70 tons

Company/body
responsible:

Several companies including multinationals and Indian.

Source: Aid donations

Description: 1998: More than 70 tons of date expired pesticides, all
imported, are stored in seven known locations around Nepal.
The largest stockpile in Amlekhgunj contains nearly 50 tons of
pesticides including Endrin, Organomercury seed dressing,
DDT dust, Lindane granules, BHC dust, Chlordane dust, 2,4-D
wettable powder and other unidentified organochlorines.
Nepal, a darling of the donors, has received most of these
pesticides in the form of aid. At least two containers of dieldrin
at the Kathmandu stockpile had “American Consulate,
Calcutta” markings on it. The Amlekhgunj stockpile is currently
housed in a warehouse that is adjacent to the playfield of a
village school and is located within the residential area of the
village.

1999 : A consultant has prepared an Environmental Impact
Assessment of the disposal of pesticides in the jungle of
western Nepal's plains near Nepal-India border. The consultant
has recommended the burial of approximately 18 tonnes of
obsolete pesticides, which they claim, have lost their toxicity.
The pesticides slotted for burial are not organochlorines.

The exact date of disposal is not known. The earlier disposal
plans for June did not materialise due to the elections which
were held in May.

The people of the area identified for burial, led by the local
government head, have opposed the plans for disposal in the
neighbourhood. They have complained that their views have
not been heard or integrated in the EIA report.
The fate of the remaining pesticides is undecided.

References: HMG Ministry of Agriculture/Winrock International, 1994
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NETHERLANDS
Name of hotspot: Rotterdam Harbour Dioxin hotspot

Hotspot location: ‘Chemiehaven’ Rotterdam Harbour, The Netherlands

Date of summary: 1987

Hotspot category: Contaminated harbour sediment

Main contaminants: Dioxins

Quantities: 4000 – 8000 gram dioxins and furans.

Company/body
responsible:

Shell, Akzo

Source: emissions from PVC factory

Description: The sediment in the ‘Chemiehaven’ is strongly polluted with
dioxins, PCBs, PAHs and several pesticides. Also high
concentrations of mercury, oil and several chlorine compounds
were found. The dioxin pollution is most likely caused by
emissions from the PVC factory. Recently the company Shin-
Etsu bought the PVC factory from Akzo and Shell. The current
dioxin discharges in the harbour are strongly reduced by water
filters.

Action needed: Remediation of the site. To avoid further diffusion of the
pollution, the contaminated sediment should be dredged and
decontaminated using non-incineration technology.

 Generation of dioxin during PVC production is incompatible with
POPs elimination and PVC production and use should therefore
be replaced by safer materials.
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NETHERLANDS
Name of hotspot: Lindane pollution Netherlands

Hotspot location: Various locations throughout the Netherlands

Date of summary: August 1999

Hotspot category: Pesticide, use is still continued

Main contaminants: Lindane

Quantities: 21.164 kg (total use of the active compound in 1998)

Company/body
responsible:

CTB (College voor de Toelating van Bestrijdingsmiddelen)

Source: Agricultural usage especially for sugarbeet, corn and flower
bulbs

Description: Lindane was introduced by ICI onto the market in 1942 as an
insecticide. Lindane is known to have harmful effects on both
the environment and humans, for example, central nervous,
respiratory and endocrine system effects. There is also
sufficient proof in animals of carcinogenic effects. Although the
usage of lindane is prohibited in several countries (Finland,
Sweden, Denmark, Germany), use in the Netherlands
continues. Elevated levels are regularly detected in surface
water, groundwater and rainwater. Residues are found in food
and vegetables. Recently the Health Council of the
Netherlands noted that current lindane concentrations in the
environment are within the effect range for hormone disruption.

Action needed: Lindane usage must be forbidden by the government

References: Health Council of the Netherlands: Hormone disruptors in
ecosystems. The Hague, 1999
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NETHERLANDS
Name of hotspot: Rotterdam Harbour TBT Hotspot

Hotspot location: Rotterdam Harbour, The Netherlands

Date of summary: July 1999

Hotspot category: Contaminated sediments

Main contaminants: TBT

Quantities: 15 million tonnes TBT or dredge materials annually

Company/body
responsible:

Port of Rotterdam and also Elf Atochem, Sigma Coatings,
Docks and the shipping industry

Source: Leaching of TBT from anti-fouling paints and emissions from
ship docks where paints are applied and/or removed

Description: The sediments in Rotterdam Harbour are routinely analysed to
determine the level of contamination. The results are used to
determine whether dredged materials from Rotterdam Harbour
can be disposed of at sea. TBT testing results show that the
sediments in Rotterdam Harbour are heavily polluted with TBT.
Until the present moment this information has been neglected.
While contamination with many other hazardous substances
such as heavy metals and PCBs are a reason to store dredged
materials, material contaminated with large amounts of TBT is
dumped at sea.

Every year some 15 million tonnes of dredged material are
dumped in the North Sea. Consequently, the dumping site and
the surrounding area are polluted with TBT as well. An
investigation of the site revealed that the internationally
recognised no-effect concentration is exceeded by 200 times.

Sea currents redistribute TBT throughout the North Sea and
the Wadden Sea a nature area of international importance.
The Wadden Sea is a shallow sea surrounded by several small
islands in which suspended materials settle and accumulate.
Research commissioned by Greenpeace and conducted by the
Institute for Environmental Studies in Amsterdam shows that
even here, no-effect concentration is exceeded up to 100
times. This poses great risk to sea organisms and birds that
live and breed in the Wadden Sea. For example, the dog
whelk, a sea snail, has become extinct in the Wadden Sea and
several parts of the North Sea due to TBT contamination with
TBT.

There is also production of TBT copolymers and TBT paints in
the Netherlands. Elf Atochem in Rotterdam harbour produces
TBT copolymers, and Sigma Coatings in Uithoorn produces
both TBT copolymers and TBT paint. Both companies export a
large share of their products and have a significant share in the
world market

Action needed: There is an urgent need for a ban on the use of organotin
compounds in anti-fouling ship paints. This ban should be
global since ships move around the world. Greenpeace also
demands that immediate steps are taking to prevent
contamination of the North Sea and the Wadden Sea. The
disposal of polluted dredging materials from Rotterdam
Harbour at sea should be stopped. TBT is one of the most
poisonous chemicals found in the sediments of Rotterdam
Harbour and it is found in extremely high concentrations.

References: Stronkhorst, J. (1996), TBT-Contamination and Toxicity of Sediments:
a persistent problem. In: The present status of TBT-copolymer anti-
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fouling paints. Den Haag: Sdu Uitgevers. pp 47-60

Ariese, F., Burgers, I., Hattum, B. van, Oudhoff, K., and Swart, K.
(1997), Chemische monitoring Loswal Noord-West Situatie 1997.
Amsterdam: Institute for Environmental Studies (Dutch language)

Ariese, F. and Hopman, G. (1998), Organotin pollution levels in
sediments from the Dutch Wadden Sea. Amsterdam: Institute for
Environmental Studies.

Ministerie van Verkeer en Waterstaat (1997), Vierde Nota
Waterhuishouding. Regeringsvoornemen. Den Haag: Sdu Uitgevers
(Dutch language)

Greenpeace (1999), The Tip of the Iceberg. State of knowledge on
persistent organic pollutants in Europe and the Arctic. Amsterdam:
Greenpeace

WS Atkins International Ltd (1998), Assessment of the Risks to Health
and to the Environment of Tin Organic Compounds and of Arsenic in
Certain Biocidal Products and of the Effects of Further Restrictions on
their Marketing and Use. Surrey: WS Atkins International Ltd
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PAKISTAN
Name of hotspot: Malir pesticide storage site

Hotspot location: Karachi, Pakistant

Date of summary: 1998

Hotspot category: Pesticide dump site/Waste dump

Main contaminants: Dieldrin, endosulfan, heptachlor, benzene hexachloride

Quantities: Unknown

Company/body
responsible:

Shell, Dow Chemicals, Velsicol, Hoechst, Diamond Shamrock

Source:
Description: The Malir pesticide stockpile is one of the largest storage sites

for obsolete and date-expired pesticides in Pakistan. The
dump situated less than 150 meters from a school and in close
proximity to residential areas contains dieldrin, endosulfan,
heptachlor and benzene hexachloride – all of which are highly
toxic organochlorine pesticides. Companies such as Shell,
Dow Chemicals, Velsicol, Hoechst and Diamond Shamrock
exported all of these pesticides to Pakistan since the 1970s.

The storage conditions at the dump can be described as
abysmal at best with drums, plastic bags and sacks of life-
threatening poisons lying in various stages of decay and totally
exposed to the elements. Despite the fact that these pesticides
were exported to Pakistan, the chemical companies that sent
them have not come forward to take responsibility for the
management of the poisons.
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PHILIPPINES
Name of hotspot: Former US Military bases in the Philippines (Clark and

Subic)

Hotspot location: (Clark) Angeles City, Pampanga; (Subic) Olongapo City;
Philippines

Date of summary: August 1999

Hotspot category: Contaminated site

Main contaminants: PCBs, dieldrin, aldrin, chlordane, lindane, hexachlorobenzene,
possibly dioxins, other pesticides, heavy metals (mercury and
lead)

Quantities: Uncertain

Company/body
responsible:

US Government / Military

Source: Military and other related activities within former base areas

Description: When the United States left its former military bases in Clark and
Subic in the Philippines in 1991, it soon became apparent that
the Americans also left behind a legacy of toxic wastes and
contamination brought about by their use, storage, and disposal
of hazardous materials including POPs such as PCBs and
organochlorine pesticides. A report made by the US General
Accounting Office (GAO) in 1992 revealed that the US military
has failed to comply with its own environmental standards in its
bases in the Philippines and that as a consequence, cleaning-up
the damage left behind in both bases could reach Superfund
proportions. Other subsequent studies outline a preponderance
of evidence suggesting serious environmental contamination in
both bases which have since been converted by the Philippine
government into flagship economic centres. Recent
environmental baseline studies commissioned by the Philippine
government for both bases reveal that in the case of Clark, for
example:

• high levels of dieldrin were found in four operational
wells and two back-up wells inside Clark, fuelling
fears that the underground drinking water supply
inside and outside the bases is also contaminated.

• high levels of aldrin, dieldrin, lindane, chlordane,
heptachlor and HCB were also found in soil samples
from several sites including a municipal landfill
located near a residential area in the town of
Mabalacat ; an abandoned motor pool now used as a
relocation site for victims of a volcanic eruption; and
in the former Civil Engineering Entomology Center .

• elevated levels of PCB in soil were detected in the
old decommissioned power plant and transformer
sites, with one site recording a high of 7,800 parts
per million.

The US government’s official response to this issue has been
that of denial , stressing at every turn that it is under no legal
obligation to pay and provide for the clean-up of its former
bases in the Philippines, even though it has paid and
conducted full remediation of its other bases in Europe and
Japan. The fact that the Philippine government has also been
downplaying the contamination problem, perhaps for fear of
chilling investor confidence in the former bases, has not helped
in building the case for American responsibility over this toxic
legacy. Meanwhile, reports of high incidence of children born
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with abnormalities and impaired intelligence in the
communities living near Clark are beginning to come out.

Action needed: More comprehensive studies of extent of contamination in the
former base areas; proper clean-up of identified contaminated
sites in the former base areas and affected surrounding
communities using non-incineration destruction technologies;
Greenpeace demands that the polluter, in this case, the US
government should pay for the costs of cleaning up
contaminated sites.

References: Reports from the U.S. General Accounting Office (GAO), U.S.
Department of Defence, the World Health Organization, and
recent environmental baseline surveys commissioned by the
Philippine government conducted by environmental consulting
firms like Weston International (for Clark) and Woodward-
Clyde (for Subic); Health For All survey on Clark conducted by
the International Institute of Concern for Public Health
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THAILAND
Name of hotspot: Agent Orange Dioxin Hotspot in Hua Hin Airport

Hotspot location: Bor Fai Airport, Hua Hin District, Prachaub Khirikhan Province,
Thailand

Date of summary: August 1999

Hotspot category: Contaminated Site

Main contaminants: Dioxin

Quantities: One 200 litre and fifteen 20 litre barrels; quantity of
contaminated soil is estimated to be 200 to 500 tons

Company/body
responsible:

US Government

Source: US military testing/ spraying missions during the Vietnam War

Description: ON March 9, 1999, a construction company doing
improvements in the runway of Bor Phai airport, unearthed one
200 litre and fifteen 20 litre barrels of unknown ,strong smelling
chemicals , suspected to be Agent Orange . There are
speculations that during the Vietnam War, the US military used
the airport which was then a Thai air base as a staging ground
for its many bombing missions over Indochina. Thai
government officials, on the other hand deny that Bor Fai
airport was among the air bases used by the US military for
staging the bombing missions in Vietnam. Officials familiar with
US military records have acknowledged, however, that the
Americans did use the airport to test defoliants in Thailand in
the mid-60’s. Moreover, there are accounts that the forest area
surrounding the airbase in the Southern Thai province of
Prachuab Kirikhan was also used as a ‘laboratory’ to conduct
tests for the herbicide. Both the Thai and US governments
initially denied that the unearthed chemicals were Agent
Orange. But subsequent tests conducted by the US EPA on
the sample as well as on the soil confirmed that the chemicals
unearthed were indeed Agent Orange. The results of the tests
showed the presence of 2,3,7,8-TCDD and 2,3,7,8-TCDF as
well as 2,4-D and 2,4,5-T. Both Thai and US government
officials, however, insist that the level of dioxins was too small
to pose any risk to human health. At the moment, the Thai
government is proposing to bury the contaminated materials in
a clay-lined landfill also within the vicinity of the airport most
likely to be paid for by Thai taxpayers. The US government
claims that they had spent US$100,000 on the collection of the
samples and the laboratory tests and that such should already
be considered a demonstration of their financial responsibility.
This whole episode has reinforced fears about the existence of
buried Agent Orange and other toxic chemicals not only in
other spots inside Bor Fai airport, but in the other air bases in
Thailand as well that were utilised by the American military in
it’s war with Vietnam.

Action needed: Immediate clean-up and remediation by the US government of
contaminated site using non-incineration destruction
technology; return to the US of unearthed barrels of Agent
Orange; full disclosure by the US government of previous
actions relating to use, storage and disposal of Agent Orange
chemicals in Thailand during the Vietnam War.
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TURKEY
Name of hotspot: Petkim Petrochemical co

Hotspot location: Izmit, Turkey

Date of summary: August, 1999

Hotspot category: Emission/discharge
Waste-dump
Stockpile

Main contaminants:  Dioxins and Mercury

Quantities:  not available

Company/body
responsible:

Petkim

Source: Chlorine and PVC production

Description: Both Aliaga and Yarimca complexes discharge their
wastewater after treatment directly into the Mediterranean and
Marmara seas. The waste is dumped on the shore of the
Mediterranean Sea inside the Aliaga complex site

After Greenpeace uncovered the area the ministry of
Environment sent a team and the rehabilitation of the dumpsite
has started

Waste stockpiles used to be either incinerated at the
hazardous waste incinerator on site or dumped on the
dumpsite mentioned above.
In 1997, Greenpeace analysed a sample of Petkim Aliaða
waste for dioxins and found a total amound of dioxin of 56.94
ug ITEQ/kg dry wt

The sample from Petkim must be regarded as extraordinarily
highly contaminated. As an example, the USEPA (USEPA
1994b) summarised all the available data for soils in the US
and Europe. They found that in the US, a background soil
sample, with no particular industrial contamination, contained
on average, 8 ng/kg TEQ PCDD/F. In Europe, the average
figure was 9ng/kg TEQ.

The dioxin contamination seen in Aliaða is typical of that from
PVC factories - it contains the same "fingerprint" of different
dioxin and furan congeners seen at other PVC factories (see
e.g. ICI 1994, Wenning 1992), with a very high proportion of
higher chlorinated dibenzofurans. Greenpeace and other
researchers have analysed samples associated with VCM or
PVC manufacture. The data demonstrates that the waste
collected from Petkim is among the most contaminated
samples recorded from this industry.

Because of the concern about mercury, Greenpeace has
conducted surveys of mercury in and around the Aliaða Petkim
plant. Environmental samples demonstrate contamination with
mercury and effluent samples confirm that Petkim is the
source.

Sea water sampled adjacent to outfall 2 contained 255
micrograms/l of mercury - over five times the EU limit.
Sediments collected near the outfalls contained up to 2,000
times published background concentrations (Bryan & Langston
1992).

To investigate the mercury exposure of workers at Aliaða,
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Greenpeace conducted analyses of human hair in 1997
(Stephenson 1997). Hair is regarded as a good biomarker of
long term exposure to mercury, including occupational
exposures (ATSDR 1993a, WHO 1990).

Samples were taken from 54 men who worked at different sites
in the factory.

Mercury levels in the hair of the chlor-alkali workers sampled
range from 0.2 to 18.6 mg/kg, with a mean value of 2.25
mg/kg. Control samples taken from individuals both in Turkey
and the UK were at the extreme low end of the results for this
study.
Since 1996, Greenpeace has analysed samples of waste,
wastewater and sediments from the Aliaða sites and its
immediate environment. This includes samples from the on-
site incinerator, sediment from the bay and samples taken from
an apparently uncontrolled dumpsite in the plant area near the
coast. The Petkim samples contain a number of chemicals
listed for control under the North Sea Ministerial declaration
(MINDEC 1990) and the Barcelona Convention strategic action
programme to address pollution from land-based activities
(UNEP 1995).

Interestingly, two isomers of the PCBs are also identified
(2,2',3,3',4,4',5,5',6-nonachloro-1,1'-biphenyl and 4-chloro-1,1'-
biphenyl). It is impossible to tell what the source of these
congeners is, but it is possible that they, like the dioxins, are
byproducts of the chemical reactions taking place during
synthesis and purification of EDC and VCM.

Action needed: A National Chlorine and PVC phase out programme
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UNITED KINGDOM
Name of hotspot: ICI Chlor-Chemicals

Hotspot location: Runcorn, Cheshire

Date of summary: 24/8/99

Hotspot category: emission/discharge source (production site)

Main contaminants: Chlorinated paraffins all chain lengths. Sold under the trade
name 'Cereclor'

Quantities: Circa 50 000 tonnes per annum

Company/body
responsible:

Chlor-Chemicals is part of ICI Chemicals and Polymers Ltd, a
subsidiary of Imperial Chemical Industries plc.

Source: The use of the product itself is the main source of
environmental releases. The use of chlorinated paraffins as
secondary plasticisers in PVC, as metal cutting oils and
extreme pressure lubricants, additives for mastics, sealants
and paints, flame retardants and fat liquors for leather means
they are dispersed far and wide.

Description: Chlorinated paraffins evaporate readily from the products in
which they are used and so are distributed to air, water and
soil. There will also be losses during transport and in liquid and
gaseous emissions during production and from manufacture of
the products in which they are used. In UK sediments receiving
industrial/domestic effluent levels are in the range 1000 -
15,000 µg/kg and in human foodstuffs at levels of up to 500
µg/kg.1

Action needed: Production and use of chlorinated paraffins must be banned. In
1995 the Paris Commission for the Prevention of Marine
Pollution from Land-Based Sources adopted PARCOM
Decision 95/1 on the phasing out of short-chained chlorinated
paraffins, the first part of which must be implemented by 31
December 1999. The United Kingdom was the only member
state not to sign this agreement. However it has since signed
the Sintra Statement in which it has agreed to phase out
emissions and discharges of all hazardous substances by
2020. Short-chained chlorinated paraffins are on the list for
priority action annexed to that that agreement. The UK
government should support the 1995 Parcom Decision, and
support moves by Germany, Finland, Sweden and The
Netherlands pressing for harmonised European legislation to
implement this decision. They should order ICI to immediately
cease production of chlorinated paraffins of all chain lengths.
Companies using chlorinated paraffins in their products or
processes should not wait for a ban but should begin replacing
chlorinated paraffins with non-hazardous alternatives.

References:
1 Department of the Environment, Toxic Substances Division (1994) :
Environmental hazard assessment: Chlorinated paraffins.
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UNITED KINGDOM
Name of hotspot: Holford Brine Caverns

Hotspot location: Holford, near Northwich, Cheshire

Date of summary: 28/8/99

Hotspot category: Waste Dump

Main contaminants: Chlorinated organic wastes

Quantities: 300 000 tonnes

Company/body
responsible:

ICI Chemicals & Polymers and the European Vinyls
Corporation

Source: Production of Vinyl Chloride and perchloroethylene

Description: Nine underground cavities from which salt has been extracted
are used as storage facilities for halogenated organic wastes.
ICI and EVC have been sending 10 000 tonnes of waste per
year, containing about 500 grams TEQ of dioxins2, from
production of vinyl chloride for PVC and perchlorothylene/
trichloroethylene solvents used for dry cleaning amongst other
things. The caverns also contain wastes from EVC PVC plant
at Hillhouse (now closed). Use of the caverns for storing
hazardous waste was due to cease at the end of 1998 with the
construction of a new incinerator at EVC's Runcorn plant.
Operating problems with burning the chlorinated wastes mean
that that the incinerator is not yet able to burn these dioxin
containing liquid wastes. When the incinerator is in full
operation it will mean increased emissions of dioxin to
atmosphere.

Action needed: Production of PVC and chlorinated solvents that produce
dioxins and other POPs must cease.

References:
2 Environment Agency (1997) : Regulation of Dioxin releases
from the Runcorn operations of ICI and EVC p14
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UNITED KINGDOM
Name of hotspot: Weson Marsh Lagoons and Weston Canal

Hotspot location: Adjacent to ICI /EVC Runcorn site, Cheshire

Date of summary: 24/8/99

Hotspot category: Waste dump (historical) for liquid effluent containing
suspended solids.

Main contaminants: Dioxin

Quantities: Lagoon sediments contain 12 000ng TEQ/kg dioxins3. Two
sediment samples taken from the Weston canal contained 125
and 2,964 ngTEQ/kg4

Company/body
responsible:

ICI Chemicals & Polymers and the European Vinyls
Corporation

Source: Vinyl chloride (for PVC) and per/trichlorothylene production (for
dry cleaning and other solvent uses).

Description: Since the early 1970's the lagoons have received between 1
and 12 grams per annum TEQ of dioxin from vinyl chloride and
per/trichloroethylene production. (ICI now suggest the figure is
at the lower end of this range). The lagoon discharges into the
Weston Canal and via Sutton Wear into the River Weaver.5

Use of the lagoon as a dump for hazardous aqueous waste
ceased in 1997 which raises the fear that dioxins and other
contaminants may be dispersed in wind blown dust from the
drying surface of the lagoons.

Action needed: ICI and EVC must pay for safe remediation of the lagoons and
canal. Production of PVC and chlorinated solvents that may
lead to formation of dioxins and other POPs must cease.

References:
3 Environmental Data Services Report 251 December 1995 p.3.
4 Environmental Data Services Report 264 January 1997 p.26.

5 Environment Agency (1997) : Regulation of Dioxin releases
from the Runcorn operations of ICI and EVC p15
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UNITED KINGDOM
Name of hotspot: SELCHP Incinerator

Hotspot location: Deptford, London Borough of Lewisham.

Date of summary: 24/8/99

Hotspot category: Emission/discharge source

Main contaminants: Dioxins and heavy metals

Quantities: Approximately 140 000 tonnes of contaminated grate and fly
ash per year, plus emissions to air that include 60kg mercury,
3kg of cadmium and 140kg of group 3 metals (including lead,
chromium, arsenic and copper).

Company/body
responsible:

South East London Combined Heat and Power Ltd.

Source: Solid residues from the grate, boiler, and filter systems of
municipal waste incineration

Description: While emissions of dioxins and other pollutants to air has been
significantly reduced by the closure of the worst incinerators in
1996 emissions are still significant. Moreover the problem of
POPs, heavy metals and other hazardous wastes in solid
residues has largely been glossed over. Modern plants the
size of SELCP produce 12.4 -28g TEQ of dioxin per year in
gas cleaning residues and 1.4 - 8.6g TEQ in the grate ash6.
SELCP sends solid residues containing these chemicals
mostly to landfill, but some are used as road building
aggregate and some as a chemical neutraliser. The
Environment Agency estimate that dioxin discharges from UK
incinerators will total 18 –108 g TEQ/y in grate ash and 150 -
340 g TEQ/y in gas cleaning residues around the year 2000.
Solid residues will also be contaminated with toxic heavy
metals including lead, cadmium, mercury and arsenic. SELCP
reported releases of 60 kg of mercury, 3 kg of cadmium and
0.14g dioxin (all congeners) to air in 19967. Between January
1996 and November 1998 UK incinerator operators reported
499 breaches of emissions limits. 370 of these involved
hydrogen chloride, and according to the environment agency
"it is likely that PVC is the main cause of the problem".8 PVC is
also responsible for much of the cadmium, lead and dioxin in
incinerator wastes.

Action needed: Reduce waste, increase recycling and use of non-incineration
waste treatment.. Prohibit the incineration of PVC and other
halogenated materials, and materials containing metals. Begin
substitution of products containing halogenated materials and
heavy metals with clean products, with the goal of eliminating
toxic processes, products and waste.

References: 6 Environment Agency (1997) : A Review of Dioxin Releases to
Land and Water in the UK p47
7 Friends of the Earth Factory Watch database :
http://www.foe.co.uk
8 Environmental Data Services Report 292, May 1999 p13
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UNITED KINGDOM
Name of hotspot: British Steel integrated iron and steel works

Hotspot location: Llanwern, South Wales

Date of summary: 24/8/99

Hotspot category: Emission/discharge source

Main contaminants: Dioxin

Quantities: 13.7g TEQ per year to air.

Company/body
responsible:

British Steel

Source: Sinter plant and furnace.

Description: Iron and Steel production is now the largest source of dioxin to
air in the UK. British Steel is guilty of operating the three
largest sources of dioxin to air in the country and 4 of the top
10. It's four plants release 40gTEQ of dioxin to atmosphere per
year9. Chlorine and organic compounds introduced into the
sintering process provide the conditions necessary for dioxin
formation. Three quarters of airborne dioxins from regulated
sources come from metals processing. The Environment
agency estimates that a total of 59g TEQ per year of dioxin are
released to land from UK iron and steel plants. Electric arc
furnaces processing steel scrap are the worst type of furnace
for dioxin creation. They utilise scrap material such as
automobile scrap. The presence of chlorinated cutting oils
increase dioxin production and metals contaminated with PVC
(e.g. automobile scrap) can increase dioxin production by a
factor of 2010.

Action needed: Government regulations for the metals industry which
Implement a dioxin elimination programme in line with the
OSPAR agreement. Elimination of chlorinated cutting oils, PVC
and other chlorine sources from furnace charge.

References:
9 Environmental Data Services Report 292, May 1999 p24

10 HMIP 1995 : A review of dioxin emissions in the UK
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UNITED KINGDOM
Name of hotspot: British Steel integrated iron and steel works

Hotspot location: Port Talbot, South Wales

Date of summary: 24/8/99

Hotspot category: Emission/discharge source

Main contaminants: Dioxin

Quantities: 10.0g TEQ per year to air.

Company/body
responsible:

British Steel

Source: Sinter plant and furnace.

Description: See above (British Steel Llanwern, South Wales)

Action needed: Government regulations for the metals industry which
Implement a dioxin elimination programme in line with the
OSPAR agreement. Elimination of chlorinated cutting oils, PVC
and other chlorine sources from the furnace charge.
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UNITED KINGDOM
Name of hotspot: British Steel integrated iron and steel works

Hotspot location: Scunthorpe, North Lincolnshire

Date of summary: 24/8/99

Hotspot category: Emission/discharge source

Main contaminants: Dioxin

Quantities: 9.5g TEQ per year to air.

Company/body
responsible:

British Steel

Source: Sinter plant and furnace.

Description: See above (British Steel Llanwern, South Wales)

Action needed: Government regulations for the metals industry which
Implement a dioxin elimination programme in line with the
OSPAR agreement. Elimination of chlorinated cutting oils, PVC
and other chlorine sources from the furnace charge.
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USA
Name of hotspot: Penobscot Nation

Hotspot location: Penobscot Nation, Penobscot River, Maine, U.S.A

Date of summary: July 1999

Hotspot category: Dioxin-contaminated fish

Main contaminants: Dioxin, PCBs

Quantities: Unknown

Company/body
responsible:

Lincoln Pulp and Paper and 6 other mills

Source: Chlorinated bleaching process in pulp and paper
manufacturing

Description: Paper mills upstream of the American Indian Penobscot Nation
have contaminated rivers and fish with PCBs and dioxin.
Another mill discharges directly into reservation waters. The
Maine Department of Environmental Protection found that
dioxin concentrations in all fish samples downstream of paper
mills in the Penobscot River exceeded the government's
monitoring limit. The Penobscot Water Resources Department
has also documented dioxin contamination in reservation
waters. Historical tribal fishing rights have been undermined by
state and tribal fish advisories that limit consumption due to
dioxin contamination. The rate of cancer among Penobscot
tribal members is twice the state average

Action needed: Cleanup. Implementation of total chlorine free (TCF) process in
paper manufacturing. Passage of a zero dioxin discharge law
to overrule the "virtual" elimination law that was passed with
the Governor's support. The current law permits continued
dioxin emissions.

References: Maine Department of Environmental Protection



71

USA
Name of hotspot: Columbia River Basin

Hotspot location: Columbia River, Oregon, U.S.A.

Date of summary: July 1999

Hotspot category: Contaminated seafood, birds, mink, and otters

Main contaminants: Dioxin, furans, PCBs, DDT

Quantities: Unknown

Company/body
responsible:

Numerous pulp and paper manufacturers

Source: Chlorinated bleaching process in pulp and paper
manufacturing

Description: Seafood is fundamental to Columbia River Basin American
tribal cultures of the Umatilla, Nez Perce, Yakama, and Warm
Springs Nations. DDT and PCBs have been measured in
shrimp, flatfish, molluscs, and steelhead from offshore
locations, estuaries, and rivers. In addition, PCBs, dioxins, and
furans have been found in ospreys and their eggs from this
river region. PCBs, dioxins and furans have also been
observed in mink and otters. The US EPA has estimated that
populations that eat as much fish as the Columbia River Basin
tribes face a serious cancer risk of 1 in a 1000 compared to the
'acceptable' risk of one in a million.

Action needed: Cleanup. Implementation of TCF process in paper
manufacturing.

References: Claeys RR, Caldwell RS, Cutshall NH, Holton R. Chlorinated
pesticides and polychlorinated biphenyls in marine species,
Oregon/Washington Coast,

1972. Pestic Monit J 1975 9 :2-10

Elliott JE, Machmer MM, Henny CJ, Wilson LK, Norstrom RJ.
Contaminants in ospreys from the Pacific Northwest : I. Trends and
patterns in polychlorinated dibenzo-p-dioxins and dibenzofurans in
eggs and plasma. Arch Environ Contam Toxicol 1998 35:620-631.

Harding LE, Harris ML, Stephen CR, Elliott JE. Reproductive and
morphological condition of wild mink (Mustela vison) and river otters
(Lutra canadensis) in relation to chlorinated hydrocarbon
contamination. Environ Health Perspect 1999 107 :141-147

U.S. Environmental Protection Agency.
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USA
Name of hotspot: Mohawk Nation

Hotspot location: Mohawk Nation, Akwesasne, St. Lawrence River, New York,
U.S.A

Date of summary: July 1999

Hotspot category: PCB-contaminated fish

Main contaminants: PCBs

Quantities: Unknown

Company/body
responsible:

General Motors

Source: PCBs used in manufacturing

Description: PCBs discharged into the river contaminated water, fish,
turtles, frogs, ducks, and breast milk. Until 1986, Mohawk
children played in General Motors' toxic landfill, because the
company did not even put up a fence. PCBs are ranked by the
U.S. Environmental Protection Agency as being in the 'top 10
percent of the most toxic chemicals to human health.' New
York has a statewide fish advisory warning people not to eat
too many fish because of dioxin contamination.

Action needed: Cleanup

References: Http://www.akwesasne.net/akwesasne/Science.htm

Http://www.albany.edu/sph/superfund/akwes.html

Environ Res 1999 Feb;80(2 Pt 2):S189-S199. Assessing
environmental exposure to PCBs among Mohawks at
Akwesasne through the use of geostatistical methods. Hwang
SA, Fitzgerald EF, Cayo M, Yang BZ, Tarbell A, Jacobs A

Environ Res 1999 Feb;80(2 Pt 2):S97-S103. Local fish
consumption and serum PCB concentrations among Mohawk
men at Akwesasne. Fitzgerald EF, Deres DA, Hwang SA,
Bush B, Yang BZ, Tarbell A, Jacobs A

Am J Epidemiol 1998 Jul 15;148(2):164-72 . Fish consumption
and breast milk PCB concentrations among Mohawk women at
Akwesasne.. Fitzgerald EF, Hwang SA, Bush B, Cook K,
Worswick P

Environ Health Perspect 1998 Jun;106 Suppl 3:833-40. A
partnership study of PCBs and the health of Mohawk youth:
lessons from our past and guidelines for our future. Schell LM,
Tarbell AM

Arch Environ Contam Toxicol 1994 Oct;27(3):431-7 Mono-
ortho- and non-ortho-substituted polychlorinated biphenyls in
human milk from Mohawk and control women: effects of
maternal factors and previous lactation. Hong CS, Xiao J,
Casey AC, Bush B, Fitzgerald EF, Hwang SA
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USA
Name of hotspot: Calcasieu Estuary

Hotspot location: Lake Charles, Louisiana

Date of summary: August 1999

Hotspot category: Vinyl and chlorinated solvents manufacturing facilities; historical
dumping ground.

Main contaminants: Dioxin, PCBs, HCB

Quantities: 120,000 tons

Company/body
responsible:

PPG Industries, Inc.; Condea-Vista; Conoco

Source: Dumping of “heavy ends” (tars) from the production of chlorinated
solvents and vinyl chloride (VCM).

Description: A recent comprehensive investigation of the Calcasieu Estuary
ecosystem by the National Oceanic and Atmospheric
Administration (NOAA) found the highest levels of toxic
contamination in areas near PPG, Vista and a third company -
Conoco. According to NOAA the chemical contamination from
PPG has spread as far north as the salt water barrier and as far
south as the Gulf of Mexico, making the Calcasieu Estuary
potentially one of the largest Superfund sites in the country.
NOAA also concluded, "visual inspection of Calcasieu Estuary
sediment data does not reveal decreasing contamination trends
across time."
A sediment sample taken by local citizens in Bayou d'Inde just
outside PPG in 1997 contained 3,057.9 ppt (ng/kg) of dioxins
TEQ. By comparison, U.S. EPA (1994a) reported North American
sediments to have an average total dioxin content 3.91ppt TEQ.
Thus the bayou outside PPG is contaminated with dioxin at levels
nearly 1,000 times average North American levels.
In 1999, after being provided with preliminary information, the
U.S. Agency for Toxic Substances and Disease Registry
(ATSDR) conducted an Exposure Investigation in the nearby
community of Mossville to investigate the concerns of local
citizens. The ATSDR collected blood samples from 28 residents
of the community and analyzed them for dioxins, furans and co-
planar PCBs. The ATSDR later reported, "These limited studies
support the conclusion that blood dioxin levels in residents in
Mossville are elevated compared to other populations, and that
the elevated levels are not due to age alone," and it concluded, "it
would be prudent public health policy to identify sources of dioxin
exposure in Mossville residents and to implement actions to
minimise further exposures."
According to company documents, between 1962 and 1976 PPG
dumped at least 120,000 tons of dioxin-contaminated wastes
(heavy ends) into the bayou at edge of the company's property.
One worker, Lee Sherman, testified in 1990, that twice a day he
and other workers were instructed to take a 1,500 gallon "tar
buggy" full of wastes from each of four operating plants and
dump it either "directly into the swamp" or into unlined ponds
constructed at the south end of the facility. Workers also dumped
55-gallon drums full of "heavy ends," and washed wastes into the
storm sewers.
Although they no longer dump dioxin-saturated wastes directly
into the environment, both PPG and Vista emit dioxins into the
Mossville community from on-site incinerators where their wastes
are burned. PPG uses four incinerators to burn its own waste as
well as waste from other companies. For instance, in 1995 PPG
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received nearly 40,000 tons of dioxin-contaminated waste from
five other vinyl companies, including Vista, Geon (LaPorte, TX),
Formosa Plastics (Baton Rouge and Point Comfort, TX) and
Occidental Chemical (Deer Park, TX). (RTK NET) No
independent measurements of PPG or Vista's total dioxin
emissions have been conducted.
In 1996 Greenpeace conducted the second of two sampling
investigations of dioxins at vinyl facilities in Louisiana, including
PPG. A sample of sediments collected in the company's
containment system (labelled "trench solids") contained 76.239
ppb TEQ (micrograms/kg) dioxins. Using the concentration of
dioxins in the sample (and assuming that the 120,000 tons of
"chlorinated hydrocarbons" dumped by PPG contained the same
dioxin concentrations as the "trench solids"), we can estimate that
PPG dumped 8.32 kgs of dioxins TEQ into the estuary between
1962 and 1976 alone. (120,000 tons = 240,000,000 lbs
=109,090,909 kgs; 76.239 micrograms/kg X 109,090,909 kgs =
8.32 kgs).
Mossville is apparently not the only community in Calcasieu
Parish exposed to high levels of dioxin. In 1997, attorneys in
Lake Charles commissioned a local hospital to take a 100-person
composite blood sample, which was analyzed for dioxin. This
"control" sample contained nearly three times the national
average of 2,3,7,8-TCDD (the most toxic dioxin) and nearly
double the national average concentration of total dioxins.
In early 1999, negotiations between PPG, Vista, and other local
industries and the U.S. EPA over efforts to clean up the
Calcasieu Estuary broke down. EPA subsequently announced
that it was initiating a Superfund study into the Estuary. The study
could take up to two more years. PPG has already been able to
delay cleaning up the estuary for over two decades. The
Superfund study promises to drag the process out for years to
come.

Action needed: Complete removal of the wastes and restoration of the estuary.
Immediate reposting of signs in areas such as Bayou d’Inde to
warn local citizens to stop fishing. Greenpeace also demands a
moratorium on permits for dioxin-emitting processes, including
on-site incinerators and other vinyl production facilities (i.e. the
vinyl manufacturing facility Westlake Industries is currently
permitted to construct). Existing production of chlorine- based
products, especially plastics (PVC) must be phased-out over
time.

References: U.S. Department of Health and Human Services, Agency for Toxic
Substances and Disease Registry, Division of Health Assessment and
Consultation, Atlanta, Georgia, "Exposure Investigation" (Public
Comment Release): Mossville, Calcasieu Parish, Louisiana, May 7,
1999.
"Contamination Extent Report and Preliminary Injury Evaluation for the
Calcasieu Estuary," Prepared for the National Oceanic and Atmospheric
Administration by Mark S. Curry et. al., Industrial Economics, Inc., June
16, 1997.
PPG internal memo, "SWMU #1: South Terminal Landfill Area."
Deposition of Lee Sherman, taken on November 18, 1990, PPG
Industries Proceedings under Louisiana Environmental Quality Act.
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VIETNAM
Name of hotspot: Dioxin Legacy of Agent Orange in Vietnam

Hotspot location: August 1999

Date of summary: Southern Vietnam from Quang Tri province to the Mekong
Delta

Hotspot category: Contaminated sites

Main contaminants: Dioxin

Quantities: Of the total 72 million litres of herbicides used by the US for its
defoliation missions in Vietnam during the war, dioxin-tainted
Agent Orange accounted for around 42 million litres. It is
estimated that a total of 170 kg of dioxin was released into the
environment in the south of Vietnam during the war.

Company/body
responsible:

United States government; manufacturers of Agent Orange
(Diamond Shamrock, Occidental Chemical Corporation, Dow
Chemical Company, Monsanto, Uniroyal, Hercules, Thompson
Hayward Chemical Co.)

Source: Agent Orange – which is a mixture of the herbicides 2,4,5-T
and 2,4-D

Description: The enormous amounts of dioxin-tainted herbicides sprayed in
Vietnam has converted extensive forest and agricultural
patches in the South into virtual laboratories where
consequences of dioxin exposure are apparent to this day.
More than twenty years after the war, evidence remains of
widespread disruption and degradation of productive
ecosystems as well as of continuing human health
complications. According to a World Bank report on Vietnam,
estimates concerning the extent of land damaged by the war
range from 10,000 hectares to 2 million hectares. The loss of
forest resources, biodiversity erosion and destruction of
agricultural lands are identified as direct consequences of the
defoliation operations. Several epidemiological studies have
already been done by Vietnamese and foreign scientists to
show human health problems believed to be linked to Agent
Orange exposure. The evidence suggested by these studies
establish among others that higher rates of liver cancer, soft
tissue sarcoma, choriocarcinoma, is more commonly observed
in people living in sprayed areas as well as in North Vietnam
war veterans exposed to Agent Orange. Moreover, the rates of
abnormalities during pregnancies (e.g. miscarriages, stillbirths,
birth defects and hyditiform mole) were found to be higher in
people living in sprayed areas as well as in families of exposed
war veterans. In late 1998, an independent Canadian
environmental assessment firm published a report summing-up
four years of medical investigations in the A Luoi valley –
where they found extraordinary levels of TCDD in the soil, in
the fish and in children’s bloodstreams. The same
environmental consultant pointed out that unless something is
done to deal with the problem, the contamination could haunt
Vietnam for another two decades or longer. Greenpeace
believes that the burden for compensating people for the
damage to the environment and human health brought about
by the actions of the US military should be made to fall on the
US government and the manufacturers of Agent Orange.

Action needed: Clean-up of sites identified to have high accumulation levels of
dioxin; more health and scientific studies to document
continuing contamination by dioxin of environment and food
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sources ; provision of assistance to Vietnam to help it respond
to this continuing public-health disaster.

References: Toxic Legacies, Poisoned Futures (POPs in Asia), GPI, November
1998; Hatfield Consultants Report on Vietnam (1998); various
scientific reports written by Schecter, Le Cao Dai, etc.


