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We have already considered in some detail the types of hazardous waste that are routinely traded internationally, the quantities moved across frontiers and the reasons for that trade. This paper looks at the damage being caused to human health and the environment.

Without some indication of harm, it is difficult to demonstrate that potential solutions are proportionate to the scale of the problem. We also need some baseline indicators of the problem in order that we might be able to demonstrate eventual success in dealing with it. And of course graphic illustration of harm to humans and the environment is often the key to mobilising political interest in the problem.

However it has proved difficult in the time available to find a compendium of unequivocal data on the harm being caused by transboundary movements. The organisations listed below were among those contacted in the course of drafting this paper, and while most responded supportively there was a general consensus that such data were not readily available. Accordingly this paper relies primarily on material that can be found, with some effort, on the internet. The information provided here and the conclusions drawn should, therefore, be regarded with caution.

Despite this paucity of systematic data it can be demonstrated with reasonable confidence that the mismanagement of waste (and not just waste classified formally as hazardous) remains a serious problem throughout the globe, that to some extent the transboundary movement of certain wastes contributes to this problem, but where transboundary movements are a significant factor it is often the case that the waste is being transported illegally. 
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1. Introduction

1.1. This paper is a preliminary attempt to illustrate and quantify the harm being caused to human health or the environment by the transboundary movements of hazardous waste. This is necessary if we are to be able to demonstrate the extent to which solutions that we might recommend are proportionate to the problem, to provide a baseline against which to measure the success of our policies in the future, and (perhaps most importantly) to attract the attentions of governments and concerned citizens (and hence funding) to the problem. 

1.2. It is perhaps a little surprising that such a study has not already been carried out in the 20 years since the Basel Convention has been in force
. The iniquities of moving hazardous wastes to areas with vulnerable populations have been well rehearsed but the power of figures illustrating the damage that this has caused to people and their environment cannot be overstated. When we look at other global calamities, we see a wealth of information about, for example, how many people are dying in a famine, how many do not have access to potable water, how much land is being lost to desertification, how many vulnerable species are being lost each year, and so on.
1.3. A particularly topical example is climate change. Despite decades of warnings from the scientific community governments have only started to take the issue seriously and to look for ways to act when predictions of damage to the global economy became available. If the problems of transboundary movements of hazardous waste are to be given the profile that they deserve the issue must first be taken through an equivalent analysis of the harm that they cause. 
1.4. A significant step forward was taken when in 1995 the Human Rights Council appointed a Special Rapporteur on the adverse effects of the movement and dumping of toxic and dangerous products and wastes on the enjoyment of human rights. A series of annual reports
 from the Special Rapporteur present a clear picture of the harm being caused by hazardous substances including wastes, though on the whole the reports focus on inappropriate use of products (such as pesticides), problems caused by exported industries (for example, the Bhopal incident) or on quantities of waste that have been transported, with relatively little quantitative information about the global harm being caused by the transfrontier movements of hazardous wastes.

1.5. Several excellent reviews (for example Lipman
) have set out the impacts, the monetary benefits and the environmental justice implications of the trade in hazardous wastes. However, the information presented in these reviews on the harm caused is usually limited to case studies. This seems to be a common pattern in reviews of the subject.

1.6. It looks as though the data that we need for a thorough analysis of the harm caused by the transboundary movements of hazardous wastes have not yet been compiled. Much of the information that do we have is in the form of scattered case studies (which are of considerable value in illustrating the problem in qualitative terms but rarely offer a quantitative oversight) together with much anecdotal or exhortative material. There are, on the whole, two difficulties with relying on the case studies: they rarely distinguish between the effects of imported waste and local arisings and often they are dealing with problems caused by illegal and therefore covert movements of waste.

1.7. In several of the cases studied for this report imported wastes are a component, and often a rather small component, of the waste stream that is being mismanaged. For example used lead acid batteries are often imported to recycling facilities that derive their main revenue from recycling local sources of batteries. Imported electronic scrap is recycled primarily in countries which themselves have a thriving electronics industry. Harm arising from such recycling processes can be considerable and alarming, and is discussed further in this paper. But the relative contribution made by imported waste per se is often small compared to the overall damage being caused by the recycling operations. Examples such as these indicate that any solutions that we might propose to the issue of transboundary movements of waste would need to be set in the context of an overall improvement of the standards of managing such wastes.
1.8. Illegal movements present a different problem. Considerable harm can be caused when hazardous wastes are moved covertly. A growing e-waste problem in Africa appears to be underpinned by the practice of describing cargoes as working computers for re-use, when the reality is that only a small proportion of the machines are operational. Authorities in a South American country recently discovered that containers from Europe, labelled as plastics for recycling, actually contained household and clinical wastes. There remain serious flaws in the system of waste classification and border control that allow illegal shipment such as these to occur. This suggests that another important dimension of any solution that we might propose must address enforcement.
1.9. In this review we take the waste streams identified by the CLI as priorities and examine the reported human health and environmental impacts of each. Wherever possible these effects are quantified but the paucity of statistically sound information and the two caveats above should be kept in mind: unless otherwise stated the harmful effects will largely be from the management of local arisings, and covert importation of hazardous waste might well go unreported.
2. Harm caused by waste management operations
2.1. Selection of waste streams
2.1.1. Poor waste management procedures can affect human health and the environment via several pathways, including direct exposure of the workforce, indirect exposure of the local community, pollution of ground and surface waters, atmospheric pollution and soil contamination. Impacts may be reported in terms of direct effects on human health, extent of environmental contamination and damage to ecologically important species and habitats. A waste management operation can be polluting if not properly controlled even if the waste stream concerned is not formally classified as hazardous. 

2.1.2. To keep the number of waste streams studied to a manageable level, this paper has been restricted to those that have been identified by CLI members as particularly problematic. In response to a questionnaire issued to participants the seven most critical waste streams identified by the participants
 were:
· scrap metal
· used oil

· lead-acid batteries

· e-waste

· used pesticides

· medical waste

· polychlorinated biphenyls
2.1.3. This paper is more or less confined to those problems arising from the management of those waste streams, and studies the readily available evidence on the extent to which harm is arising as a consequence of the transboundary movements of those wastes. However the opportunity is taken to draw passing attention two further waste management operations, ship breaking and the disposal of end-of-life vehicles, which are already attracting considerable international attention because of the damage that caused to human health and to the environment. 
2.2. Scrap metal

2.2.1. The global trade in scrap metal is huge and valuable. The trade volume of ferrous waste and scrap in 2008 was approximately 71 million tons with a value of approximately US$ 48 billion. Over 80% of the volume and 88% of the value of the export of these ferrous waste and scraps originated from OECD countries
. OECD countries import 75% of the volume of the scrap and 80% of the value. Other metal scraps are traded in lesser amounts.
2.2.2. Recycling of metals is cost-effective, particularly with the sharp rise in prices since 2004. Recycling scrap metal requires much less energy than refining metal from ore – up to 95% less for aluminium and 75% less for iron and steel – as well as avoiding the pollution and resource depletion associated with mining and smelting
. Scrap metal itself is not generally hazardous unless it is contaminated with other hazardous materials which are hazardous. However, under unsatisfactory conditions the operations can be highly polluting and harmful to the workforce, especially where the sorting is carried out by the informal sector. 
2.2.3. Depending on the nature of the scrap some preliminary sorting is required to separate different metals, and metals from non-metallic components, and this can encompass a wide variety of activities. A typical metal scrap facility carries out sorting, storage, cleaning, melting, casting, burning and waste disposal. In some countries this preliminary sorting is carried out by the informal sectors and can include close contact of workers with potentially contaminated wastes, and environmentally unsound practices such as the burning off of the non-metallic components in open pits, for example the separation of copper from electrical and electronic cabling, a process that is banned in many developed countries because of its propensity to release toxic air pollutants, including dioxins. The list of potential contaminants resulting from these preliminary sorting processes is extensive, and can be found in Annex 1.
2.2.4. Secondary smelting processes can be highly polluting. Even modern, well regulated smelters can release toxic pollutants. For example Environment Canada’s guidance on base metal smelters
 identifies the following pollutants from smelters: heavy metals and their compounds, dioxins and furans, sulphur dioxide and other acidic gases and ammonia amongst other. In a poorly regulated community these pollutants would cause serious contamination. The long term impact of metal smelters on the local environmental and population is well recorded from studies in several countries. Historical smelting operations in several European countries have left a legacy of land and groundwater contamination
,
. More recently elevated arsenic levels in soil, groundwater, food crops and human tissues and significant public health risks have been reported near secondary smelters in many countries, for example 
,
 and
.
2.2.5. The lower environmental standards that tend to be encountered in developing countries (which are one of the main drivers of transboundary movements of these wastes4) and the prevalence of the informal sector in sorting metal wastes, suggest that the problems are likely to be considerably more severe and long-lasting than if early remedial measures were to be taken. Additional problems arise when the metal scrap has been imported because of the lack of information about the impurities that it carries – for example toxic contaminants and even explosives
.

2.2.6. However with metal wastes in particular it is important to recognise that much of the waste that is recycled comes from local arisings and can form the basis of an important informal recycling sector that provides an income to a great many families, such as the production of basic household items such as charcoal stoves at affordable prices from steel scrap
.
2.3. Used Oil

2.3.1. Mineral oils are used as lubricants throughout the world, and these lubricants have to be changed regularly. Consequently large amounts of waste mineral oil arise locally in all countries.  Oil can pollute the environment in a number of ways. Even uncontaminated oil can heavily pollute groundwater and surface waters
. According to The Australian Department of the Environment, Water, Heritage and the Arts
  1 litre of mineral oil can contaminate 1 million litres of water: industry and the community generate at least 250 million litres of used oil in Australia each year.
2.3.2. When used oil is mixed with other wastes, for example municipal wastes, it can escape to the environment during transport and disposal, and consequently the contaminated waste is more difficult to handle and is usually classified as hazardous. Consequently many countries make municipal provision for the separate collection of waste oils.
2.3.3. Oil will normally become contaminated with use. Typical contaminants in mineral oils include metals, especially when the used oil contains lubricants, dissolved organic pollutants including, in some cases, persistent organic pollutants such as PCBs (see section ‎2.8), and products of combustion such as polymerised oil oxidation products (varnishes). Direct exposure to used mineral oils might be a health hazard: skin rashes, headaches and tremors have been reported at very high exposures, though these results are from auto-mechanics who are likely to be exposed to a range of other harmful materials
. 
2.3.4. Contaminated oil used as a fuel for process heating or space heating under uncontrolled conditions can lead to serious pollution of all environmental media. Also, combustion plants will suffer corrosion when oils with halogen contents are burnt and the fumes become a health hazard
.
2.3.5. Vegetable oil also is re-used on a large and increasing scale in many countries. Where it is re-used as a fuel, either by direct combustion or through trans-esterification to produce a motor fuel the hazards are limited. However when it is re-used as foodstuff or cosmetic without proper control severe consequences can result. In 1981 the adulteration of olive oil with rapeseed oil containing aniline caused more than 1,000 deaths and more than 25,000 seriously injured
. Elsewhere, widespread infertility has been attributed to cooking oil contaminated with unrefined cotton oil
, and widespread epidemics of dropsy have been reported
 through the consumption of mustard oil contaminated with argemone oil and through its use as massage oil. However in none of these cases was the transboundary movement of waste reported as a contributory factor, though the contaminant in the olive oil had been imported as a product.
2.3.6. The attempted transboundary movement of used oil has created a problem in two Asian ports. 133 containers of waste oil at one port and 170 such containers  declared as furnace oil at another have been found to be unacceptably contaminated and are to be destroyed.
 

2.3.7. The Probo Koala incident resulted in 8 deaths and 69 hospital admittances
 but also a huge amount of local uncertainly and distress, with some 85000 medical consultations being reported by WHO
. The substance involved was primarily oily slops generated on board the ship contaminated by a number of extremely toxic substances, including hydrogen sulphide. This material was generated onboard ship and offloaded as tank washings into port reception facilities. Its subsequent distribution to the local population as a domestic fuel was a failure of the Port State Control system of the IMO and the emphasis now is to improve that system to ensure that all parties, from the generation of the waste on board ship to the management of the slops offloaded into reception facilities, are better informed and more accountable.
2.4. Lead acid batteries
2.4.1. In most countries there is now a significant indigenous arising of used lead acid battery (ULAB) waste, because of the increased use of motor vehicles.  Recycling is a common measure to benefit from the recovery of lead and to reduce the amount of lead released to the environment. In many developed and developing countries, the rate of collection of ULABs is generally high and well-organized.  
2.4.2. Significant harm to human health can arise from inappropriate management of the lead and acid in the batteries. In one developed country, for example, it has been estimated
 that most major cities have at least one abandoned lead battery recycling site, seriously contaminated with lead, waste acid, plastic battery casings, and other toxic metals and additives. Despite extensive remedial work at one such former battery recycling site
, the site and adjacent residential areas remains contaminated.
2.4.3. World Health Organization limits are 10 µg/dl for lead in blood. According to most international standards, lead levels above 70 µg/dl in children are considered medical emergencies. Levels upwards of 100 µg/dl have been documented
, in children living adjacent to ULAB smelting all over the world. At many ULAB collection centres and smelters, especially in the informal sector, batteries are broken open by hand and the battery acid poured into the soil where it contaminates the groundwater and surrounding area. The smelting of the lead plates emits lead dust into the air.  This is particularly problematic in developing countries because these are most often community-based activities operating without proper safety precautions.
2.4.4. In presenting the Basel Convention’s ULAB project in the Group of Latin America and Caribbean (GRULAC) countries, Vanderpol
 noted that there had been several documented cases in which ULABs had not been managed in an environmentally sound manner and had led to a number of adverse impacts, including lead poisoning and lead contaminated sites in some vulnerable communities. Consequently the mismanagement of ULAB may have long-term implications, not only for a country’s environmental health, but also for its economic and social growth and development. Transboundary movements of ULABs within the region are now part of a process to ensure that such arisings in the Island states are dealt with in an environmentally sound way.
2.4.5. A huge informal ULAB recycling sector in south-east Asia consists of  unlicensed, unregulated, and unaccounted-for mini-operations of battery reconditioners, cottage smelters, and backyard recyclers(Strohm 
). It has been estimated that 6000 workers are directly involved in this activity. Strohm points out that even the official industrial manufacturers have an uneven record of environmental performance, as lead is not easy to manage safely. Because families and living quarters are not separated from the workplace in most instances, children of battery workers have been tested at almost 50 μg/dl, a disastrous level. It seems likely that some ULABs are still being imported from developed countries
, but the emphasis is now more on ULABs collected locally for recycling.
2.4.6. Worker health and safety on the job in these small-scale operations is usually ignored, unprotected by special clothing or goggles, hard hats or ventilators.  This is particularly the case in developing countries where waste management has not kept pace with modern development, though many industrialized countries also have an on-going history of unacceptable human exposures and toxic environments.
2.4.7. In a review of the use and disposal of lead-acid batteries in Asia, Go and Scull
 pointed out that batteries are recycled there in very crude small-scale operations where approximately half of the lead is lost into the environment. Lead battery waste can discharge acid into waterways and soil, posing a threat to human health. Such land and water contamination from batteries is common in some countries, where lead-based battery use—particularly for electric bicycles—has increased markedly over the past 20 years, but the waste disposal infrastructure fails to process most batteries in an environmentally sound way.
2.4.8. As well as long-term damage, episodes of acute poisoning from ULAB recycling operations have been reported. One such major incident arose from the informal recycling of lead acid batteries in Africa in 2007
, when 18 children died and 81 surviving individuals investigated were found to be poisoned with lead, some of them severely. Serious lead poisoning of an entire community adjacent to a battery smelter has also been reported
. However, in neither of these cases does it seem that the ULABs were imported.
2.5. E-waste

2.5.1. Electronic waste includes products such as personal computers and mobile telephones. E -waste is the fastest growing component of municipal waste worldwide with 20-50 million tonnes generated annually
. Disposal in developed countries is expensive: printed circuit boards can be hazardous to dispose of if not managed correctly, recycling to retrieve components and materials is barely cost effective in developed economies and the market for used equipment is weak. 

2.5.2. Consequently a large proportion of e-waste is exported to developing countries, where the informal sector can retrieve metals at low cost and a flourishing market for second hand equipment exists. The scale of the flow of used electronic equipment to developing countries is difficult to quantify, though Yu Xiezhi
 has suggested that about 50-80% of electronic waste from industrialized countries ends up in South-east Asia for cheap recycling due to the low labour costs and less stringent environmental regulations in this region.
2.5.3. It is particularly difficult for border control agencies to distinguish between genuine second-hand equipment and non-functioning electronic scrap. This offers opportunities to the unscrupulous to circumvent high disposal costs by selling electronic waste to developing countries, supposedly for reuse but really for recycling and disposal. The EU
 has noted that a great amount of e-waste is moved across borders under the label of “used products (non-waste)” and has prepared guidelines
 regarding the distinction between waste and non-waste in this area.
2.5.4. Consequently this flow of e-waste from the developed countries to developing countries has come under much scrutiny. See for example the Swiss e-waste guide
, review papers by Davis
 and Schmidt
 and the Basel Convention’s E-waste in Africa project
. 
2.5.5. The scale and nature of the harm being caused by the dumping of e-waste in developing countries is difficult to assess, and varies considerable from region to region. According to Schmidt
, Africa is quickly becoming a destination for this used equipment. Although many of these machines can be repaired and resold, up to 75% of the electronics shipped to Africa is junk. This equipment, when dumped, may leach lead, mercury, cadmium and polychlorinated biphenyls into the environment. When stockpiles near towns and villages become a problem it is not uncommon for them to be fired: when burned the equipment releases a range of air pollutants including dioxins and polyaromatic hydrocarbons. 
2.5.6. Schmidt (ibid) also examines the situation in Asia.  Although there is a thriving electronics recovery industry that supplies manufacturers with recycled raw materials there is clear evidence that the practice exploits women and child labourers who cook circuit boards, burn cables, and submerge equipment in toxic acids to extract precious metals such as gold. No information can be found on the number of people engaged in this informal industry, and therefore on the likely scale of the human health damage being caused but the extensive literature leaves the impression that it is large. 
2.5.7. Brigden et al
 have also reviewed electronic waste recycling processes in Asia and concluded that the e-waste recycling sector in many areas remains largely unregulated, and that it is poorly studied with regards to its impacts on the environment and on the health of the recycling workers and the surrounding communities.
2.5.8. Where there is no separate collection of e-waste, there are no clear data on the quantity generated and disposed of each year and the resulting extent of environmental risk. In some Asian countries there is a brisk second-hand market as the business sector trades in old models when purchasing new, or donates them to charity for reuse. Joseph
 estimated that the total number of obsolete personal computers emanating each year from business and individual households in one country is around 1.38 million – see also
. 
2.5.9. However, it is difficult to be confident about transboundary flows e-waste streams in Asian countries. As in Africa most of such trade in e-waste is camouflaged and conducted under the pretext of obtaining ‘reusable’ equipment or ‘donations’ from developed nations. Government trade data often does not distinguish between imports of new and old equipment and so it is difficult to track what share of imports is used electronic goods. 
2.5.10. Yingling Liu
 suggests that although an Asian country banned the import of e-waste in 2000 the labour-intensive nature of electronics recycling has perpetuated a black market in the trade. Much of the discarded equipment is shipped in containers labelled “for recycling,” then smuggled overland to several “recycling towns”.
2.5.11. Yu Xiezhi reported extensive soil contamination in an important rice-growing region and where the local industry had been dominated by e-waste recycling since the early 1990s. The soil in this area has been found to be highly contaminated with heavy metals, brominated flame retardants, PCBs and other toxic compounds. Similarly, the drinking water of a nearby city has been identified unfit for consumption and drinking water is partly imported.
2.5.12. Although technical guidance does exist both at the international and national levels
, the informal sector in many developing countries at best does not use it but more often is unaware of it.
2.6. Obsolete pesticides

2.6.1. Large stockpiles of obsolete pesticides, consisting of about half a million tonnes of toxic chemicals, exist in the developing world
. Most of these stockpiles were not transported as waste but have become obsolescent because a product has been de-registered locally or banned internationally, or more commonly because of long-term storage during which the product or its packaging degrade
. However, without doubt some of these pesticide stocks have been and are still being traded illegally across borders. For example in Eastern European and Central Asian countries obsolete pesticides are excavated from disposal sites and repacked in bags and supplied with new labels and brought often to local markets, but also transported over the borders.
 Illegal transport of such pesticides takes place regularly in south-east Asia, where stores exist of illegal shipments that have been caught at the border.
2.6.2. A number of organisations have taken steps to address obsolescence and the supply of obsolete or inappropriate pesticides. These include international organisations such as the UN bodies and OECD, trade bodies, donors such as the World Bank, and NGOs
. Major programmes have been put in place, such as the Africa Stockpiles Programme, estimated to cost around US$250 million over a 15-year period.

2.6.3. The health consequences are serious. It has been estimated that between 1 and 3% of agricultural workers worldwide suffer from acute pesticide poisoning with at least 1 million requiring hospitalization each year, according to a report prepared jointly for the FAO, UNEP and WHO
. These figures equate to between 25 million and 77 million agricultural workers worldwide.
2.6.4. Indirect exposure and environmental impacts are less readily quantified but also serious. Once pesticides enter soil they spread at rates that depend on the type of soil and pesticides, moisture and organic matter content of the soil and other factors. Under the worst conditions, therefore, a relatively small amount of spilled pesticides can create a much larger volume of contaminated soil. For example, approximately 30 tonnes of pesticides buried on a site in the 1980s contaminated over 1500 tonnes of soil (ibid)
2.7. Medical wastes
2.7.1. The inappropriate disposal of medical wastes can cause problems in all countries, sometimes with extremely serious consequences, see for example 
,
 and
. However, for the most part the problems are a consequence either of ignorance or illegal activities involving local arisings. In recent cases where transboundary movements of clinical wastes have occurred and found to have caused problems there has usually been an intend to deceive. Typically the problematic wastes are concealed within other wastes, such as municipal wastes for disposal or plastic wastes for recovery. 
2.7.2.  For example, in South America shipping containers from Europe were recently found
 to contain what appeared to be mixed municipal waste.  The shipments had been labelled as “scrap plastic” in the shipping manifests, and the presence of municipal waste was illegal. According to some reports, the waste included some medical waste
. The European perpetrators have been identified, prosecuted and incarcerated.  This however will not stop further incidents until some more rigorous approach to border control has been adopted.
2.7.3. Similar incidents, but with prohibited medical waste mixed with permitted municipal waste, appear to be not uncommon, see for example
 and
.
2.7.4. A particularly serious problem is the dumping of obsolete pharmaceuticals. This is a cheap and convenient way of disposing of large quantities of drugs that otherwise would have to be disposed of locally at high cost, but it causes serious problems for the recipient country. It is very similar to the situation with obsolete pesticides, outlined in section ‎2.6 above, in that the pharmaceuticals are ostensibly donated as aid but have either already expired or have very short lifetimes and expire before they can be used. The system that FAO has put in place to deal with pesticides stockpiles has now been placed at the disposal of WHO for these inappropriate drug donations
. 

2.7.5. Following the Indian Ocean tsunami of December 2004 one badly-hit country received vast quantities of medical aid in the form of pharmaceuticals
. Medicines were donated by 140 donors, of which 53 were national organisations and 48 were international organisations from 39 countries. 4000 tonnes of medicine were received for a population of less than 2   million people. Nearly 60% were not on the national List of Essential Drugs, 10% had expired before they reached their destination, 30% were due to expire in less than 6 months or had missing expiry dates and 345 tonnes (1150 cubic metres) have been identified for destruction, which will cost an estimated €1.4 million. 
2.7.6. Similar problems are now being experienced elsewhere in Asia and have occurred previously in Europe in 1999 and 1997, and in Africa and South America.   The cost of destruction is high - incinerators had to be sent to cities in Europe in 1996 and in 1988 by Médecins Sans Frontières to dispose of unsuitable donations. 

2.8. PCBs

2.8.1.  Polychlorinated biphenyls (PCBs, but see note 
) were manufactured in very large quantities until the late 1970s and were used throughout the world because of their excellent insulating and dielectric properties. They are also very persistent in the environment, they bioaccumulate through the food chain and are subject to long-range transport through biological, atmospheric and oceanic processes. Because of their potential to cause serious harm to humans and to many other important species, their manufacture had been phased out in most parts of the world by 1980. They were included in the first list of chemicals whose production and use was to be eliminated globally through the Stockholm Convention, which was adopted in 2004. A thorough review of PCBs, together with the closely related compounds polychlorinated terphenyls and polybrominated biphenyls, can be found in the Basel Technical Guidelines
. 
2.8.2. Because PCBs were so widespread in industrial use large stocks of equipment and oils containing or contaminated with PCB exist and are yet to be dealt with. PCBs in bulk are best dealt with by incineration or chemical dechlorination and when these materials move across national boundaries it is normally because they are being transported towards environmentally sound destruction facilities. However, contaminated oils, solvents, e-waste and scrap metals can be included in shipments for materials recycling or recovery as secondary fuels, and while evidence is sparse we might reasonably speculate that the polluting nature of these processes will result in substantial contamination of workers, residents and soil with PCBs.
3. Other waste streams of concern

3.1.1. It is likely that there are other waste streams that cause damage to human health and the environment, some of which may be transported across boundaries. This paper has concentrated only on those identified as being particularly of concern during the early stages of the CLI process. Two further waste streams that may be worthy of further exploration are end-of-life ships and road vehicles.

3.1.2. Ship-breaking is another important pathway through which PCBs are moved across national boundaries. However PCBs are just one hazard of many that arise from ship-breaking. The toll in human lives and the pollution of the environment have already been well documented (see for example
,
 and 
), and consequently major international initiatives are underway to attempt to bring this, essentially scrap metal, trade under proper control. 
3.1.3. These include the Hong Kong International Convention for the Safe and Environmentally Sound Recycling of Ships, which was adopted in May 2009. The Convention is aimed at ensuring that ships, when being recycled after reaching the end of their operational lives, do not pose any unnecessary risk to human health and safety or to the environment. It does not, however, prohibit the beaching of ships in order to dismantle them, and is not expected to enter into force before 2015. In the meantime the EU has developed guidance and is urging ship owners to adopt a voluntary code of practice
 
3.1.4. Large numbers of vehicles are discarded every year in developed countries
 and a significant proportion of these are exported. There is evidence that many of these vehicles exported as function are in fact not functioning and are destined only for dismantling
 - in this respect they can be compared to near end-of-life computers and pharmaceuticals. 

3.1.5. Evidence of harmful effects from these vehicles is limited but it is clear that they have the potential to cause harm
 (additionally it has been reported that other, more harmful wastes are sometimes smuggled across borders concealed in the vehicles, such as obsolete pesticides). 
3.1.6. Impacts that we might reasonably expect from the reprocessing of defunct vehicles in environmentally unsound conditions will be similar to those from contaminated scrap metal, as described in paragraph  ‎2.2.2.
4. Conclusions

4.1. Considerable damage continues to be caused by the inappropriate management of hazardous wastes, not just in the developing world but globally, though the effects are particularly serious where levels of regulation are low and the population is vulnerable. Workers in informal industrial sectors and nearby residents are particularly at risk. As always, the poor bear the brunt of industrial pollution.
4.2. The overall picture is alarming even though comprehensive statistics are scarce. In this brief study alone we have found:
·  A historical legacy of contamination where metals have been smelted in many parts of the world. 
· A thousand deaths and widespread infertility from contaminated cooking oil.
· Dangerous blood-lead levels in children living near smelters in most parts of the globe.
· Large volumes of electronic scrap being rendered down in appalling conditions in Asia, with consequent health impacts on workers  and residents.
· Increasing illegal dumping of e–waste in Africa, leading to ground and air pollution.
· Millions of agricultural workers poisoned by pesticides every year.
· The dumping on a huge scale of obsolescent pharmaceuticals in the guise of aid.
· And thousands of deaths and massive environmental pollution from ship breaking operations.
4.3. However, from this meta-survey of readily available information, while we can conclude the environmentally unsound management of hazardous wastes and other hazardous material causes death and misery on a huge scale, we cannot demonstrate that the main problems are caused any longer primarily by the transboundary movements of waste. In almost all the cases examined here, the bulk of the problematic wastes arise within national borders, even though in some cases such as obsolete pesticides they might have crossed national borders as a product. 
4.4. This appears true even of such wastes as ULABs, which were, two decades ago, iconic of the reasons for which the Basel Convention was first conceived. The increased use of motor vehicles means that lead-acid batteries are ubiquitous, and although the serious problems that were seen in the 1980s can still be seen in some locations today, with hugely polluting processes used to dismantle batteries together with exploitation of child labour, the ULABs involved arise to a large extent in the same country.
4.5. The major exceptions to this, for example e-wastes in Africa and the Probo Koala incident occur in the main where wastes have been moved illegally or are contaminated. Tightening the legislation relating to shipments of waste will therefore have no effect at all until countries are able both to manage wastes in an environmentally sound way and to enforce properly their border controls.
4.6. In summary:
· Globally, the unsound management of hazardous wastes causes serious harm to human well-being and damage to the environment. Even wastes not classified as hazardous can contribute to this harm if not managed properly.
· With certain exceptions, the transboundary movement of hazardous waste contributes a relatively small proportion of this harm.

· Where transboundary movements of hazardous waste do cause a significant proportion of the harm, it is often the case that the movements are illegal.  
Annex 1: Contaminants arising from Scrap Metal Processing

The chemical compounds and other materials listed below generally reflect those associated with the scrap metal industry and which have the potential to contaminate the ground. The list is not exhaustive; neither does it imply that all these chemicals might be present nor that they have caused contamination.

Metals or metalloids 

      
antimony

arsenic 

barium 

cadmium 

chromium 

copper 

iron

lead

manganese 

mercury

nickel

tin

zinc

Inorganics



acids (hydrochloric, phosphoric, sulphuric)

alkalis (caustic, ammoniacal) 

chlorides 

cyanides 

fluorides 

phosphorus compounds   

sulphates   

sulphides 

Organics 



fuels (diesel, petrol) 

hydraulic oils (mineral oils)

lubricating oils 

paints 

phenols 

polychlorinated biphenyls   

solvents (trichloroethylene, methyl ethyl ketone and others) 

Others 




asbestos 

radioactive components 

biodegradable items such as paper, wood. sawdust (used for oil absorption).
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