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    Never has it been more necessary for such a book to investigate the effects of the increasingly relentless human creation of dangerous substances, endangering clean air, soil and sea, on which all life depends in a completely reckless and boundless way, severely damaging the habitats of all living things on earth and causing a 6th ever mass extinction of species. In fact, Paul Ehrlich, co-author of the “The Population Bomb Revisited [1] (quoted in Carrington D.P. 22, 03, 2018 In the Guardian Newspaper) [2] warned about the chemical pollution.




    “The evidence we have is that toxics reduce the intelligence of children as members of the first heavily influenced generation are now adults.” He treats this risk with characteristic dark humour: “The first empirical evidence we are dumbing down Homo sapiens”, were the Republican debates in the US 2016 presidential elections – and the resultant ‘kakistocracy’.




    On the other hand, toxification may solve the population problem, since sperm counts are plunging. A proper understanding of toxicology has become most urgent since the original realisation of the causes of Minamata disease in 1932 at the Chisso industrial plant, when people were contaminated in Japan by mercury poisoning from eating contaminated fish and sea food and became very ill as a result. The effects included numbness and severe neurological life changing problems [3a,b]. These risks have not gone away as mercury, amongst other substances, is still discharged into many rivers and seas. We do not seem to have learned how easy it is to affect human health by indiscriminate and irresponsible waste policies. Iconic disasters include Seveso in 1976, in Italy an explosion of tetrachlorodibenzo-p-dioxin (TCDD), a kind of dioxin owned by Roche. Carcinogenic effects of dioxins have been described and documented at high dose exposures, such as after the Seveso accident [4-16]. The disaster at the Union Carbide plant in Bhopal in India was terrible. The plant produced the carbamate carbaryl, also known as Sevin that was not particularly hazardous substance, but the chemical methyl-isocyanate (MIC) which was used in its production was extremely toxic. On December 2, 1984 a lethal cloud of Methyl Isocyanate (MIC) leaked from plant and its release covered approximately nine miles and consisted of 40 tons of MIC, causing an estimated 2500 immediate fatalities and more than 10,000 deaths within a week of the event [17, 18]. Furthermore, Love Canal (a neighborhood in Niagara Falls) was used to dump waste of World War II (1940) and then, in 1942, Hooker Chemical released an estimated 21,000 tons of hazardous chemical waste (exachlorocyclohexanes, benzylchlorides, organic sulfur compounds, chlorobenzenes, and sodium sulfide/sulfhydrates) causing many illnesses [19-23]. With regard to incineration plants, Medical Students are still not being taught about the health dangers, according to a report by Drs. Thompson and Antony [24], even though it is known that the area around Heathrow airport produces a danger with its toxic mix of aircraft fumes, car pollution from the busy M25 Motorway. and combined with the very large waste incinerator, it keeps the chronic obstructive pulmonary disease (COPD) ward extremely busy in the nearby hospital, to which I was kindly invited to speak and to meet people who were affected very badly by this toxic waste and mixing with other pollutants [25-28].




    On the other hand, it is becoming increasingly apparent that Social Prescribing as it is now called, is the latest trend in health care, which is the idea that being part of and being able to experience. Nature is something which can actually heal the sick and enhances human health, including mental health, rather than destroying it. At the other end of the spectrum, some of the most hazardous waste products being so called ’thrown away’, into the environment, harm animals, fish, marine life, and the climate itself and of course can be very damaging indeed to human health. Many species are going extinct very fast and before extinction species become weaker in many respects. Hazardous health risks contribute to this situation and we need to be most careful that it does not happen to us. In fact, the hippocratic oath advises Medical Practitionesr that they must always try to preserve life. Would it not be best if something similar was created for people at the moment when they are introducing the use of hazardous chemicals?




    The issues with hazardous waste are many and varied but also include spatial movement of the waste from the original contamination site and can turn up anywhere around the globe. For example, hydrochlorofluorocarbons (HCFCs) and chlorofluorocarbons (CFCs) harm the ozone layer far above the earth, miles from the original site of their use. Temporally too, the modern chlorine family can last a long time in the atmosphere, and nuclear waste has the distinction that the period of its half-life, is known to cause damage to human health, actually lasts longer, in some cases, than the of the whole of human civilisation itself. The nuclear facility at Sellafield has been radioactive waste in the Irish Sea for years and this is now known to have caused and still be causing absolutely devastating and cruel life long debilitating and ghastly mutations and health effects borne by children on the receiving end of this [29-31]. We must surely be able to behave better than this and to sort out our waste in a more responsible way. Such hazards are very, very long lasting and the ethics of leaving such dangerous waste for thousands of human and other species’ generations to come are very problematic and simply cannot be justified at all. Even the storage facilities are known to be vulnerable to seismic movements over time, or may not last at all and so are no guarantee of safety for future generations. If we don’t want to be absolutely hated and vilified by future generations, then we need to sort out the issue of hazardous chemicals with great urgency.




    The dangers of all forms of hazardous waste are very poorly understood and as with much of the economy, the attitude seems to pervade that if someone has paid for something or is making money out of a transaction, then it must by definition be ‘a good thing for everyone in the community as a whole’ This attitude has been justified, for nearly a century, by the morally and factually dubious ‘trickledown theory.’ For example, there was a huge fire last week, at the Lubrizol factory in Rouen, which residents say may have even polluted the River Seine, and which is owned by one of the world richest men. The local people felt the effects of the black soot pollution but not the owner of the factory, who typically often doesn’t even live in the country where the pollution is being generated and who stands to make a great profit from the chemicals [32, 33]. Unfortunately, the effects actually go much wider for example, when one company decides to go fracking, other people in the community can find that the resultant waste products can come up through the water table and right into the taps in their houses, even causing fires. When a nuclear power plant decides to circulate cooling water or sending toxic waste into local pipelines, the local community more often than not, find there are health effects, which deal cope with and subsidize. As with many things in nature, everything circulates around the globe, someone can throw a plastic bag away in one part of the world and it can turn up in an ocean current on the other side of the world, and its effects are definitely not costed or planned.




    The issue of Hazardous Waste and Health Risks is very dear to my heart having possibly suffered a devastating and late stage miscarriage possibly attributable to The Chernobyl Nuclear Plant and its hazardous waste. Today everyone on earth is affected by these issues. No animal or person is immune from pollution from the world’s hazardous and human made chemicals and substances. We now know that soon there will be more plastic in the sea than fish, and that most sea birds are full of items such as cigarette lighters, boxes of plasters and all sorts of other plastic debris. Many whales are dying due to the ingestion of countless plastic bags. In our own bodies, our breast milk is full of all sorts of waste and effluent.




    The issue is that so called ‘waste’ is ‘flushed away’ from the process in which it is being used. Whilst we are flushing ‘away’ something we regard as ‘waste’, we are also unreasonably expecting that our beautiful planet will somehow act as a global dustbin and ‘get rid of it,’ whilst, someone else on the other side of the world is ‘throwing something else away’ imagining then it will somehow spontaneously combust into a puff of smoke and disappear. However, the world is not like that, nothing vanishes, it just pops up somewhere else. Everything we do and everything we regard as waste goes somewhere. It goes somewhere else. And in so doing, it can cause unintended consequences and harm to other people, most of whom are not even involved in the use of that product or substance.




    In this context, nuclear waste is now known to cause all sorts of cancers, some to the workers at the plant but also to the surrounding people or fauna. We also know that the precautionary principle is useful in helping prevent the risks that we cannot envisage. For example, when the steam engine was invented, no one ever expected that global warming would become one of the most pressing human health risks of our age. When plastic was invented, no one ever suspected the damage it would do to marine life. When DDT (dichlorodiphenyl-trichloroethane) was invented no one ever thought that spring would become silent and it would wipe out the birds and weaken their eggs, as reported by Rachel Carson in her important book, Silent Spring [34-38].




    The point is that one person’s utility maximization and use of a product or process, is another person’s hazardous waste. We were unfortunately philosophically arrogant enough to believe that notion that we are the stewards of the earth and all of nature bows down to our species. We have found out too late, that this is not only the case but that nature fights back and that what we do to nature has a habit of coming back to haunt us too.




    We have systematically destroyed the habitat of many of our fellow sister and brother creatures and never stopped to think that we are in fact just another creature. In some ways we are rather stupid. There is nothing in nature that says that the current mass extinction we have managed to cause ourselves will spare our species especially. In fact, the larger and more complex our society, actually the less resilient it becomes to issues, disasters and pollution.




    Our so called civilisation is in fact relatively new, only 10,000 years old and by rocking its very foundations, reducing land mass, creating sea level rise and huge dead zones in the seas, we are reducing drastically our own habitat just at a time when our species has increased in number. Similarly by squandering many of the earth’s wonderful resources, we have depleted the materials we depend on and chucked them away as ‘waste’, when they could much more easily be reused, recycled and repaired so that no more of earth’s finite resources are plundered. As Boulding says, ‘anyone who thinks that we can have infinite growth is either a madman or an economist’.




    It seems people are beginning to understand that living lightly on the earth might be the only pathway to the future., For example when a hurricane, devastated Barbuda, the commissioner told me that instead of building brick houses, they would now be building them with grass,. Someone else told me that stones are now becoming the building bricks of choice. Cement has had a powerful health impact and we may well have to revert to earlier less dangerous building methods.




    Ozone depleting chemicals are still causing holes in the ozone long after they have done the job they were intended to do. According to the Journal Nature, the latest real concern is the 4,730 (per- and polyfluoroalkyl substances)-PFAS-related structures from patent filings and chemical registries, ([https://www.atsdr.cdc.gov/toxprofiles/tp200.pdf), as well as a range of very serious health problems linked to PFOA (perfluorooctanoic acid) and PFOS (perfluorooctane sulfonic acid) [39 - 43]. The problem of waste is that we throw it away, and it goes to landfill and then the chemicals leach into the hydrology systems of all kinds, where they pollute and cause serious health effects either directly or indirectly.




    Understanding the impacts of hazardous waste and applying the precautionary principle in all our work is one way to start addressing these problems. Also for humans to admit once and for all that we simply do not and never will know everything about nature and how it works, means a bit more humility when we find new wonder substances. Planning for unintended consequences might be a start to a more successful relationship with nature and the roulette which is human health. The solution needs to be to use all hazardous chemicals with great caution and not to use them to make money or products from the supply side, only to use them when we really need them and to start to consider alternatives or not using them at all. Many products we have become accustomed to, might after real consideration be found to be not worth those risks. I always mention that in Tudor times- around the year, 1600 ladies thought it was a good idea to whiten their faces with lead and they gave themselves lead poisoning. When people realised how dangerous it was, they stopped doing it. Today no one would be so silly as to do this. And so it is with hazardous chemicals, we live in an age where it is considered necessary to enjoy their so called benefits, but a new generation of young people is arising who are more frugal and more circumspect about unnecessary consumption We need to listen to them and start to end our love affair with dangerous waste and to question the use of hazardous materials: just because we might do it or decide not to do so.




    As we now know, human created, anthropogenic pollution has a direct effect in the spread, severity and spatial layout of pandemics, a situation which is affecting the whole of humanity, and from which every single human is engaged in a battle for avoidance and survival. Our entire global economy ground to a halt for a while as a result in 2020. This really matters, this really affects everything. In particular, it is now likely, that air pollution can be mapped directly onto areas of case density, intensity and spread, using the vector of human health weakening and thus predisposition to vulnerability. This tends to happen in areas where humans have the least good health outcome predictions, due to socio economic factors, which is well documented in the literature and where humans are crammed together at the highest densities.




    This has historical roots in the incoming populations, externally encouraged economic urbanisation, (from farming and the land) in order to provide mass labour for economics of scale in the industrialisation of whole economies to create large profits for those with investment capabilities. The process, which is now several 100s of years old, has reached the situation of creating the perfect storm. Only by understanding the role of pollution of all kinds in weakening the bodies and minds, (pollution is now even possibly implicated in dementia), of every single human on the planet, and every other living species can we hope to survive at all. Many of these other of our sister earth dwelling species are also today experiencing similar global diseases, because of our own pollution creating activities, (not theirs), from the bees, to trees and to bananas, can we hope to prevent the recurrence and spread of disease and for life on earth to survive. Apart from the deep moral questionability of this situation, from a purely selfish point of view, our own individual choices really do matter and giving populations access to the right information to make the right choices is now fundamental to survival. This book is a really vital piece of the jigsaw in providing a framework for the collection, debate and dissemination of the issues of absolutely critical information in an age where there is, of course, a deliberate attempt to stop the public having access to the truth and agency to change consumption and behaviour patterns.




    I recommend this book to you and hope you enjoy the ideas and new perspectives that it raises and we all hope I am sure that it will contribute to bringing the human species to some kind of realisation that it has a responsibility to all of nature and to its own kind, to clean up its act and stop polluting our wonderful clean air, soil and water and to use nature more maturely and more beneficially for ourselves, our own health and for all of nature.
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    Hazardous waste management is an important issue for environmental and public health in each country and it is a challenge both in the developed and developing countries. Today, this waste is poisoning the environment and causing damage to the health of both humans and animals. This book focuses on several aspects of hazardous waste, from its sources to its consequences, for human health and natural environment. Furthermore, this book explains how the release of chemical toxins derived by hazardous waste can be negatively implicated in environmental and health impacts. Using many examples and illustrations, it shows the relationship between ecological improper hazardous waste management (such as e-waste and hospital waste) and human health. The book starts with a brief introduction, presenting the management of hazardous waste and increasing volume of different research on health impact. It comprises of eight chapters where the third and fourth chapters describe the impact on human health associated with an inadequate hazardous waste management.




    The fifth chapter describes the correlation between heavy metal pollution and various acute and chronic diseases in human beings, while sixth chapter illustrates how reproductive biomarkers can be considered as early signals of environmental pressure and increased risk of adverse chronic health effects. Then chapter seventh assesses the relationship between the observed health risks and environmental contamination from an international perspective. Finally, the last chapter illustrates briefly zero-waste strategy as possible alternatives in solving the problems of waste generation. The authors emphasize the need to consider the environmental impact of human activities and include some real-world examples.
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      Abstract




      Waste pollution, with its harmful health risks, is one of the critical issues present in each country. Waste generation rates are growing around the world every year, creating a need for more sustainable waste management strategies. Random disposal of wastes is creating a very complicated situation that involves all world populations. Although several studies have been conducted to investigate links between waste pollution and cancer; such evidence about this correlation becomes very difficult to demonstrate. The information about the effects of environmental exposure in the population is insufficient, and it is very challenging to establish the impact of human health. In this scenario, interdisciplinary research can play an important role to better understand the relationship between the risks of human health and waste pollution.
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      INTRODUCTION




      Hazardous waste management is becoming a significant challenge for sustainable development for all nations. In Agenda 21, the Rio Declaration on Environment and Development, it was stated that environmentally sound management (ESM) of wastes was among the most important issue to improve the quality of the earth's environment [1, 2]. The United Nation’s Sustainable Development Goals (SDGs) have set out some goals and targets linked to waste management [3]. Environmental contamination due to hazardouswaste mismanagement is a global issue. But today, hazardous waste is still dumped in an unsafe manner poisoning our environment and causing severe risks to the health of both humans and animals. Pollution from plastic bags is associated with several environmental problems: the waste blocks gutters and drains, resulting in stormwater problems. Furthermore, livestock can die after plastic consumption. For example, the plastic bags are often non-biodegradable and for this reason, soil productivity can decr-




      ease because of their presence in agricultural welds. Moreover, the burning of the plastic is very dangerous since toxic gases such as furan and dioxin are released along with residues (including lead and cadmium) that are deposited on the ground [4, 5]. Different studies found high levels of heavy metals at the dumpsites, and additionally, the residents, living close to such sites, had respiratory ailments and high lead levels in the blood (the internationally acceptable level 10 μg/dl) [6].




      Four steps in the risk assessment process are recommended by the US Environmental Protection Agency (USEPA) and The National Academy of Science. The first step aims to characterize the hazard at a specific site and, then it is necessary to compare each contaminant with Risk-Based Concentrations [7, 8]. Such hazard characterization is used to compile a list of pollutants that can be dangerous for environmental health [6]. The second step aims to identify the toxicity or dose-response assessment. In most cases, the EPA’s Integrated Risk Information System (IRIS) is utilized to identify a Reference Dose (RfD) for non-cancer effects, and/or a Cancer Slope Factor (CSF) for cancer effects. There are five categories used by the USEPA in order to classify the carcinogenic potential of a specific chemical.




      These include:





      

        	Class A—evidence of carcinogenicity in humans,




        	Class B—probable human carcinogen (limited evidence in humans and adequate evidence in animals),




        	Class C—possible human carcinogen (sufficient evidence in animals),




        	Class D—not classifiable for human carcinogenicity, and




        	Class E— evidence for non-carcinogenicity in humans.


      




      The cancer slope factor, used by the USEPA, represents the carcinogenic potency of different chemicals. For example, methylene chloride (Class B2) is considered a weak carcinogen (Class B2) and has an oral cancer slope factor of 7.5 x 10-3 (mg/kg)/day, while vinyl chloride is considered a strong human carcinogen (Class A) and has an oral cancer slope factor of 7.2 x 10-1 [7, 8].




      The third step in this process aims to evaluate the exposure. It is essential to identify all exposure pathways at a site for both on-site workers and off-site residents. This process considers exposure to soil, air, groundwater, surface water, sediment, or food products that may be contaminated by chemicals derived from the site. For each exposure pathway, the concentration of each dangerous contaminant is calculated in specific media. In this way, it is possible to obtain a mean value, an upper 90th percentile value, or a maximum value depending on the quantity and quality of existing data. Furthermore, such values are utilized to calculate a Cumulative Daily Intake for each exposure pathway and each dangerous contaminant. In this regard, among different sources in the exposure assessment, the intake variables for contaminated media, the estimate of chemical concentrations in the media, and the absorption rate from several exposure pathways must be considered [9].




      The last stage in the risk assessment provides the characterization of both the non-cancer and cancer risks. The non-cancer risk depends on a sum of the Hazard Quotient, or a value obtained by dividing the Cumulative Daily Intake by the Reference Dose. Furthermore, contaminant concentrations are estimated acceptable when the daily value is not higher than the Reference Dose (or No Observable Adverse Effect Level). Hazard Quotients for each chemical and each exposure pathway are summed. The Lifetime Cancer Risk is estimated as a product of the Cancer Slope Factor and the cumulative Daily Intake. Residential sites are considered safe when the sum of Lifetime Cancer Risk for all chemicals and all exposure pathways is not superior in one in-one million1. The classification of sites and evaluating acceptable levels for clean-up is estimated by risk calculations. However, different sources of uncertainty exist in each step of this process [10-13].




      Although humans are constantly exposed to different toxic wastes, it is difficult to study the cancer rate, considering the variability of these exposures and the variability of the human population. In addition, the tumor can develop after 20 years from exposure to toxic substances. Animal models are a good tool to estimate the genotoxic interaction with chemical mixtures because of their uniform genetics [13, 14]. The association between animal data and epidemi-ological data gives an accurate prediction about the considered compound(s) [14-16]. Epidemiological data can contribute significantly to studies on human carcinogenicity, especially occupational exposure studies 1 [4-17]. Within such studies, it is important to consider interspecies differences such as age, sex, rate of metabolic processes, etc. Besides, exposure to human populations is often highly variable. Biomarkers, such as metabolites and DNA adduct formation, may be monitored in exposed people to determine exposure and response relationships as accurately as possible [14, 18-20]. For this reason, there is a poor understanding of the long-term effects of chemicals in such waste sites, although several studies highlight negative health impact due to waste management practices, in particular hazardous waste among developed, less developed and developing countries [21-24]. Today, few landfills in poorer countries could possess environmental standards accepted by industrialized nations. Furthermore, it would be difficult to redevelop them since the financial resources of these countries are limited for their remediation. Another important environmental issue is gas release by decomposing garbage [25, 26] since such gases contribute to increased greenhouse gas effect and climate change. In this context, we must remember the most famous examples of groundwater pollution in the USA, the Love Canal tragedy in Niagara Falls, New York. During World War II (1940), Love Canal was used to dump waste and then, in 1942, Hooker Chemical purchased the land and disposed of about 21,000 tons of hazardous chemical waste (exachlorocyclohexanes, benzylchlorides, organic sulfur compounds, chlorobenzenes, and sodium sulfide/sulfhydrates). After eleven years (1953), Hooker sold the land to the Niagara Falls School Board. In the late '50s, the School Board built a public school and sold for housing. From the 1950s to the late 1970s, residents experienced several health problems such as high rates of miscarriages, birth defects, and chromosome damage. In August 1978, the lead paragraph of a front-page story in the New York Times read:




      Niagara Falls N.Y. twenty five years after the Hooker Chemical Company stopped using the Love Canal here as an industrial dump, 82 different compounds, 11 of them suspected carcinogens, have been percolating upward through the soil, their drum containers rotting and leaching their contents into the backyards and basements of 100 homes and public school build on the banks of the canal.




      At the end of 1978, President Carter declared a state of emergency at Love Canal and Congress created the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA), informally called Superfund in 1980. This act allowed the Environmental Protection Agency (EPA) to clean up numerous contaminated sites. Nevertheless, over 1,000 hazardous waste sites are still in the process of cleaning with an increased risk to both human health and the environment [27-32].




      In 2007, The US Environmental Protection Agency’s National Priority List (NPL) recognized 1240 hazardous waste sites, among them, 157 are federal facilities. Furthermore, EPA estimated that 41 million people were living close to NPL sites (about a 4-mile radius). In Europe, 342,000 contaminated sites were identified in 2014 (5.7 per 10,000 inhabitants) [33].




      The increase in hazardous waste generation in China is correlated with its rapid economic growth. In one study, the authors found that Chinese workers from an e-waste dismantling site had high serum levels of thyroid-stimulating hormone and polybrominated diphenyl ethers. Furthermore, these workers presented an elevated frequency of micronuclei (MN) in peripheral lymphocytes that are generally used as biomarkers of genetic damage in humans with known exposure to genotoxic agents [34]. Furthermore, different studies reported many cases of death and illness around areas exposed to hazardous waste materials, including the so-called ‘cancer villages’ of China. In such villages, the residents have a high cancer rate than the expected rate. Such results could be directly linked to their exposure to cadmium and mercury released by the informal recycling of e-waste [35-40]. During the 1990s, some reports pointed out the relationship between an increased cancer rate and pollution in China. In the early 2000s, international media and different NGOs (Non-Governmental Organizations) started to document the existence of cancer villages [41-43]. These villages are associated with the chemical industry, paper factories, or resource extraction and processing and most of them are located in Eastern China [41-46]. One famous example is the Huai River Delta, where many small factories dump their waste directly into the river, poisoning water, and in turn, causing large-scale health issues [47, 48]. The death rates in these villages exceed the national average: it means that China is paying breakneck economic growth with a tremendous cost of human lives [49].




      Many Asian countries are characterized by improper waste management. The urbanization, industrialization, and the rapid economic growth have caused an uncontrolled increase of municipal solid waste, also changing its contents. Today, Singapore, Korea and Japan have reached high standards in their municipal waste management. For instance, the Republic of Korea recycled or composted almost 60% of its municipal waste, surpassing Europe [50].




      The unsafe disposal and its potential impact on surface and groundwater are the principal concerns correlated with solid waste in other Asian countries. For instance, in Vietnam, although most water results polluted, it is used for drinking, domestic purposes, agriculture, and aquaculture. In this regard, the pollution of these essential resources is likely to have severe health risks for the local population. Therefore, the mortality and morbidity rates have high levels of diseases in correlation with the water supply and sanitation. The drinking-water resources can be contaminated when untreated waste, along with the incidental discharge of oil and other chemicals, is poured directly into rivers or underground water supply systems. In this context, the local populations start to suffer from heart disease, infections of the respiratory and digestive system, and dermatitis [51]. In Taiwan, spatial autocorrelation analysis identified hot spots for various cancers in females in areas with high levels of environmental exposures to arsenic, nickel, and chromium [52]. A recently published paper has reported an increased incidence of different cancers in Lebanon between 2003 and 2007 [53]. Furthermore, the same paper has calculated based on previous estimates that the rate of cancer for both males and females will increase by 2020: from 0.16% in 2008 to 0.23% in 2020 for men and from 0.19% to 0.28% for women. In this country, the municipal solid waste disposal continued to rely on landfills (about 53% of generated municipal waste). Such wastes are collected and disposed of in uncontrolled dumpsites. Generally, methane gas, released from the internal parts of these dumpsites, causes fires, which, in turn, lead to significant fall of polychlorinated Dibenzo- P-Dioxins and polychlorinated Dibenzofurans (PCDDs/PCDFs) emissions [54, 55]. Several of the dumpsites are located close to rivers and streams, as well as urban communities. Furthermore, both mercury (10%) and polycyclic aromatic hydrocarbons (PAH) (40%) emissions derive from open burning. Such pollution is correlated with different diseases such as lung and neurological diseases, heart attacks and some cancers [56]. Other authors underlined a dramatic situation in Malaysia where healthcare waste was generally treated by incineration. This technology causes high levels of substances such as dioxin and furan that are involved in the development of several diseases (liver failure and cancer) [57]. Many toxic waste sites are also identified in some countries of Africa such as Ethiopia, Nigeria, Tanzania, South Africa, Ghana and Somalia. Both the public and private sectors of waste management in many African countries do not work well and the illegal dumping of different kinds of waste is a common practice. In addition, funds for waste management are minimal that, in turn, causes an inefficiency in the public service [58, 59]. For instance, in Ethiopia, healthcare waste was generally treated by incineration in both the public and private hospitals. Generally, the public hospitals had open pits in their backyards that were used for the final disposal as burial or open incineration, while the private hospitals were mixing their healthcare waste with the municipal solid waste. [60]. Similar situations have been reported in Nigeria [61-63], Botswana [64], and Cameroon [65]. In Tanzania, several contaminated sites contain hazardous waste and they are not cleaned up because of a lack of financial resources. According to a 1998 study by the National Environment Management Council, there are more than 300 contaminated sites in Tanzania [66]. Two papers reported that different factors affected the improper e-waste management in Ghana, such as a lack of e-waste-specific legislation, an inadequate infrastructure, and low public awareness and education [67]. In particular, the second study showed that the concentrations of some heavy metals at the Agbogbloshie (e-waste processing site in Accra, Ghana) were high when compared with the regulatory limits of both Dutch and Canadian Soil Quality and Guidance Values. Furthermore, such concentrations were also elevated in the main burning and dismantling sites and in the school, residential, recreational, clinic, farm and work-ship area [68]. Finally, a very well written review underlined that urban effluent discharges (including domestic and industrial effluent and/or urban stormwater run-off) can decrease fertility and increase cancer incidence in South Africa [69].




      Very little is known about hazardous waste management in Russia and cities such as Leningrad Oblast, the City of St Petersburg and Kaliningrad Oblast. The only available information is the annual waste reports to Rostechnadzor from companies subject to federal control (“http://helcom.fi/helcom-at-work/projects/ completed%20projects/balthazar/hazardous-waste”/hazardous-waste).




      The lack of environmentally sound hazardous waste treatment technology, a poor collection of hazardous waste and inefficient enforcement of legislation are the main issues in Russia. In this regard, information about the amounts and types of hazardous waste are incomplete for environmental authorities. Rostechnadzor reports provide data on matters concerning hazardous waste generation and storage and PCB and mercury-containing waste [70, 71]. The design of sustainable and environmentally management facilities needs to have information on types and quantities of hazardous waste. In Russia, it is possible to collect hazardous waste in association with other waste from private citizens or households. Moreover, in one study, some authors found a high cancer incidence rate in many areas of Russia [72]. Furthermore, some studies in other countries reported some reproductive and cancer outcomes in populations living in proximity of landfills and incinerators [73-75].




      Another story is “A toxic legacy. Illegal dumping of toxic waste in the Italian Campania” has been blamed for high rates of ill health in the region [76]. In the mid1980s, this Italian region has been used extensively to bury tons of toxic waste derived from Italian and foreign companies. According to many reports released by specialized international agencies such as the United Nations Environmental Program (UNEP), Greenpeace and other international environmentalist organizations, the impact of the toxic wastes dumping has compromised human health and quality of environment. In 2004, the scientific journal Lancet Oncology published a study of Kathryn Senior and Alfredo Mazza, entitled "Triangle of death linked to waste crisis”. The authors found a significant rise of cancer rates in an area including the towns of Nola, Marigliano and Acerra (east of Naples), between 1994 and 2000 (Figs. 1 and 2) [77]. Although numerous epidemiological studies have shown the high incidence of cancer in Campania, new research designs and procedures have to incorporate biological/biochemical tools.




      Now an established heart consultant who has published further studies into the consequences of hazardous waste, Mazza admits it is impossible to prove precise links between toxic materials, tumours and congenital malformations. But he believes they are only just beginning to see the full scale of health problems.




      ‘We are living in the Triangle of Death. We do not know how many areas are affected, how bad the damage will be or how long it will last.’




      Moreover, in a recent article, Giordano et al. found high blood concentrations of heavy metals in 95 patients with different cancers, residing in in the eastern area of the Campania region (different municipalities, including Giugliano in Campania, where many illegal waste disposal sites have previously been documented) in comparison with healthy individuals [78].
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Fig. (1))


      Cancer incidence of different cancer Campania vs. Italy (http://www.tumori.net/banche_dati/ tumori/query.php).



      Today, the literature highlighted a relationship between occupational or accidental exposure and health impact. Many studies, conducted on both animal and human models, showed that substances, such as cadmium, arsenic, chromium, nickel, dioxins and Polycyclic Aromatic Hydrocarbons (PAHs) can be considered carcinogenic. In addition, many of these substances can cause other toxic effects (depending on exposure level and duration) on the central nervous system, liver, kidneys, heart, lungs, skin, reproduction, etc. [79-81]. Another problem has been documented by recent monitoring of municipal waste-water effluent, urban surface water and biota that reported the presence of groups of unrecognized contaminants called contaminants of emerging concern (CECs) [82-84]. For other pollutants, including SO2 and PM10, multiple studies have shown the adverse effects on morbidity and mortality at background levels of exposure in susceptible groups such as the elderly. Chemical substances such as dioxins and organochlorines may accumulate in fat-rich tissues and be correlated with reproductive or endocrine-disrupting endpoints. Recent articles indicated that more than half of cancer cases and 60% of deaths occur in developing countries [85]. In 2007, a WHO report on waste and health concluded:




      “Despite the methodological limitations, the scientific literature on the health effects of landfills provides some indication of the association between residing near a landfill site and adverse health effects. The evidence, somewhat stronger for reproductive outcomes than for cancer, is not sufficient to establish the causality of the association. However, in consideration of the large proportion of population potentially exposed to landfills in many European countries and of the low power of the studies to find a real risk, the potential health implications cannot be dismissed” [86].
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Fig. (2))


      Cancer incidence of liver, breast, lung, bladder, colon-rectum, prostate and thyroid in both sexes when compared with regional and national average, provided from ASL 2 Nord Naples (Mautone Ettore. Il Mattino 1-June 2017).



      On a global scale, billions of tons of waste are generated every year and the health issues correlated with the waste disposal are augmenting in different countries. Today, it is important to invest in modern technologies for waste management and training and education to reduce the impact on human health. Such issue needs to be tackled on different ways, i.e. (i) Incentives for waste reduction, waste prevention, recycling, and composting, (ii) increased costs of waste management to consumer products, (iii) raising public awareness in waste handling at local and regional level, (iv) public health surveillance, and (v) the use of biomarker epidemiology techniques in future research. Across the world, the lack of accountability for the harm to the environment and public health caused by inadequate toxic waste management undermines the environmental and health rights of citizens. The different issues in this situation are: (1) a lack of community awareness and responsibility towards waste; (2) the lack of political commitment to address the toxic waste problem; (3) the scarcity of resources including finance, equipment, personnel and data for waste planning; (4) lack of enforcement of existing regulations on toxic solid waste and urban environmental management in general. Until these fundamental requirements are met, the adverse effects of an improper waste will affect the environment and human health.




      Today we're dumping 70 million tons of global-warming pollution into the environment, and tomorrow we will dump more, and there is no effective worldwide response. Until we start sharply reducing global-warming pollution, I will feel that I have failed.


      Al Gore





      “We must remember the Newton's second law of motion: "For every action, there is an equal and opposite reaction. Today, nature is reacting in a strong manner to highly significant pollution of soil, water and air. All such pollution is done only for the interests of a few people in the name of huge economic profits. Climate change is already occurring, and the denial will not stop it. Each of us must do everything in our power to allow the survival of our future generations.”


      Gabriella Marfe
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