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    Environmental pollution is a major issue affecting both industrialized and developing countries. According to some recent studies, there are more than five million contaminated sites worldwide. In Europe, there are around 2.5 million potentially contaminated sites and over 340,000 contaminated sites; the management of these sites involves costs of € 6.5 billion per year, covered by private companies, according to the "polluter pays" principle, but also by public funds.




    Sources of contamination can be natural, for example, volcanic emissions and eruptions, continental dust transport, and metal-rich rock weathering. The main sources, however, are of anthropogenic origin and include industrial processes and mining, poor waste management, unsustainable farming practices, accidents such as chemical spills, and even armed conflicts.




    Those activities generate wastes and emissions that contain toxic substances and, if not properly managed, cause the diffusion and accumulation of pollutants in the soil, subsoil, and groundwater. Their contamination generates significant negative impacts on the ecosystem and human health, causing loss of biodiversity and disabling diseases, which can even lead to the death of people. This also compromises the soil's ability to provide ecosystem services, including the production of safe food. More generally, soil and subsoil pollution hinders the achievement of many of the United Nations Sustainable Development Goals (SDGs), including those related to SDG 1 (poverty elimination), SDG 2 (zero hunger), and SDG 3 (good health and well-being). Soil pollution strikes the most vulnerable people, especially children and women (SDG 5) and the supply of safe drinking water (SDG 6), which is threatened by the leaching of contaminants into groundwater and runoff. Moreover, CO2 and N2O emissions from unproperly managed soil cause climate change (SDG 13), and soil pollution contributes to land degradation and loss of terrestrial (SDG 15) and aquatic (SDG 14) biodiversity, and reduces the security and resilience of cities (SDG 11).




    The presence of one or more contaminants in the soil and/or the groundwater does not in itself pose a hazard. The state of contamination can be assessed through three different criteria: the comparison with natural background concentrations of pollutants, the comparison with threshold concentrations, the human health risk assessment (HRA) and the ecological risk assessment.




    HRA is a method for assessing the possible harm caused by contaminant emissions that affect human health. Its origin dates to the 1950s, but the first concrete applications took place in the United States in the 1980s, after the National Academy of Science published “Risk Assessment in the Federal Government: Managing the Process” in 1983. Later, in 1992, the US Environmental Protection Agency’s “Framework for Ecological Risk Assessment” introduced a simple and flexible structure for conducting and evaluating ecological risk assessment.




    Much has come since then, but there is still much to be done. In the European Union, for instance, there is currently neither a univocal definition of "contaminated site" nor a Directive concerning the remediation of contaminated sites. Many Member States have their own legislation and have adopted different definitions, which are not homogeneous. The health and environmental risk assessment often has a key role as it represents a fundamental decision-making tool not only in the assessment of contamination but also in the selection and implementation of the remediation strategies, which can include containment works, remedial actions or monitored natural attenuation approaches.




    This book, which depicts a complete and up-to-date picture of the environmental risk assessment, represents a very useful tool for technicians and decision-makers working in the environmental field, who will be guided through the methodologies and procedures that can be used to implement the risk-based approach for contaminated soil management, air and drinking water quality protection, and waste management.
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    Environmental pollution has been a topic of growing interest all over the world, in both developed and developing countries. At the global level, decision makers are constantly trying to identify sustainable solutions for environmental pollution issues. Multiple international agreements have been adopted to set out a global framework to avoid the dangerous effects of environmental pollution. All these actions also aim to strengthen countries’ ability to deal with the impact of environmental pollution and support them in their efforts to mitigate it.




    With a rapid increase in population, the demand for energy, food production, machine development, and increasing trends of urbanization has resulted in serious soil, water, and air pollution that affects the surrounding environment and includes human health. According to the World Health Organization (WHO), 24% of all estimated global mortalities are linked to environmental pollution. Sustainable development has been defined in many ways, but the most frequently quoted definition is from Our Common Future: “Sustainable development is a development that meets the needs of the present, without compromising the ability of future generations to meet their own needs”. In this context, according to the World Health Organization, every day, approximately 93% of the world’s children under the age of 15 years (1.8 billion children) breathe air that is so polluted; it puts their health and development at serious risk. The deaths of 297,000 children aged under 5 years could be avoided each year if risk factors like unsafe drinking water, sanitation, and hand hygiene are addressed.




    On the other hand, environmental pollution has led to serious disruptions in natural systems: e.g., snow and ice are melting, hydrological and biological systems are changing, and negative pollution effects are not stopping here. The consequences of environmental pollution for biodiversity and ecosystem conservation have also been observed in the degradation of the benefits that natural ecosystems provide for society, named ecosystem services. Examples of ecosystem services include products such as food, fibres, fuels and water; regulation of air quality and soil fertility; control of floods, soil erosion, crop pollination, and disease outbreaks; and non-material benefits such as recreational, cultural and spiritual benefits in natural areas.




    The proposed book has the main aim of a broad vision of the main environmental systems: soil, water, and air. The chapters are focused on a risk-based approach to the environment and a deep dive into risk management implementation, risk considering contaminated sites, air quality, safe drinking water, and the importance of risk analysis in waste management, followed by good practices considering environmental hazards and tools in assessing risks on human’s health.




    In concordance with the sustainable development definition, the environment must be protected and sustainably managed. This responsibility is ours, together, we should create an educated and correctly informed society regarding environmental protection. Aware of the multiple benefits of a clean environment on human health, our actions as individuals and societies should be only in the environmental protection direction. Stefania Giannini (UNESCO Assistant Director-General for Education) said that “through education, we could create a peaceful and sustainable world for the survival and prosperity of current and future generations”. In this context, the proposed book represents a guideline for students that study in the environmental engineering fields. The book aims to enable learners to develop knowledge and awareness about environmental risk management and take action to transform society into a more sustainable one. Developing an educated and correctly informed society is a top priority because it is the foundation on which we build peace and drive sustainable development.
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      Abstract




      Both developed and developing nations around the world are becoming increasingly interested in environmental pollution and impact human health. Different factors contribute to environmental pollution, including an increase in population, resulting in demand for energy, which causes toxic pollutants that are released into the air we breathe, on the soil where we grow food, and in the water we drink. These contaminants may be harmful to both the environment and human health.




      The influence of environmental pollution on human health and well-being is discussed in detail in the current chapter. There are examples of various environmental problems related to soil, air, and water pollution, as well as evidence of human exposure pathways and the health effects of different environmental pollutants. Specific chemical contaminants present in soil, air and water are also evidenced. So, this chapter introduces the reader to a world where environmental health is synonymous with human health and where how each of us as individuals treats the environment directly affects our well-being.
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      INTRODUCTION




      The Environmental or Ecological Risk Assessment study is mainly focused on understanding the potential negative effects of human activities on the ecosystem (plants, animals, lakes, and seas).




      This book is focused on key elements of Environmental Risk Assessment, how to manage or to perform such study, in the context of Air, Water or Soil pollution, as the primary source of investigation. The aim of the chapters is to promote a structured approach to Environmental Risk Assessment (ERA), provide high-quality information that is consistent with good practices and, most importantly,




      keep on alert engineering students and decision-makers about the environmental problems for controlling and applying corrective measures to minimise risk and/or to avoid risk occurrence.


    




    

      ENVIRONMENTAL POLLUTION




      The environment is composed of lithosphere (rocks and soil), hydrosphere (water), atmosphere (air) and biosphere (living component of the environment). Environmental Pollution is described as an excessive amount of harmful chemicals in the environment (water, air, and soil), making it dangerous for life. All sources of contaminants, as an initial step, are discharged in one of the environmental components. The contaminants further go through physical and chemical changes, which are lastly incorporated in the medium [1]. For instance, once the pollutants are emitted into the atmosphere, a conversion principle is applied: “Matter cannot be destroyed; it is merely converted from one form to another” [2], known as the second law of thermodynamics. In other words, the contaminants that reach the environment are dispersed based on their properties, medium characteristics, and others, and further can be converted (or not) into another type of substance. This type of conversion is applied to the subs- tances/materials which can be replaced or renewed, and these substances/ materials, once in the environmental media, easily are assimilated and do not interfere with the well-being of the environment [1].




      To understand the meaning of the pollution, it is important to define the characteristics of the pollutants present in the environment and what effects does it have. Contaminants can occur from diverse sources, natural or man-made. Natural pollution results from different sources such as wildfires, volcanic activity, or seismic activities. In the case of anthropic pollution, this derives from human activity. Examples in this regard are: untreated industrial and municipal wastewater discharge, burning of the fossil fuel, which leads to the atmospheric increase of CO2 and other greenhouse gases, increasing the global warming and climate change effects at the global level, uncontrolled dumping of waste, excessive applications of chemical fertilizers and pesticides on agricultural soils, or accidental spills of toxic organic substances in the soil (petroleum products, chlorinated solvents). These substances are able to move from one environment system (soil, water, air) towards another through migration processes like: leaching, volatilization, photo-decomposition, runoff, wet and dry deposition, etc., [1]. Common toxic substances found in the environment are illustrated in Table 1.1:




      

        Table 1.1 Most common chemical contaminants present in the environment [3].




        

          

            

              	Chemical Classification



              	Frequency of Occurrence

            


          



          

            

              	Gaseous contaminants COx (CO, CO2), NOx (NO, NO2, N2O), SOx (SO, SO2, SO3), NH3, VOCs




              	Very frequent



            




            

              	Gasoline, fuel oil



              	Very frequent

            




            

              	Alcohols, ketones, esters



              	Common

            




            

              	Chlorinated organics



              	Very frequent

            




            

              	Polychlorinated biphenyls (PCBs)



              	Infrequent

            




            

              	Nitroaromatics



              	Common

            




            

              	Metals (Cd, Cr, Cu, Hg, Ni, Pb, Zn)



              	Common

            




            

              	Nitrate



              	Common

            




            

              	Phosphate



              	Common

            




            

              	Ethers



              	Common

            


          

        




      


    




    

      ENVIRONMENTAL POLLUTION AND IMPACT




      

        Air Pollution




        Air pollution is one of the biggest issues all around the world in both developed and developing countries, and is mainly caused by heavy traffics, rapid development of the economy, industrialization, exploitation of natural resources and so on. The rapid growth of population and demand for food, energy and materials have driven the emissions of various toxic compounds into the air, impacting human and ecosystem health [4]. Based on the report from World Health Organization, 384 million people suffer from chronic obstructive pulmonary disease, and around 3 million death cases result annually, along with other respiratory health issues caused by air pollution. This issue is leading to the third cause of death worldwide [5].




        According to World Health Organization, the cities shall be evaluated considering the air quality based on the average level of particulate matter (PM2.5) in the air. Fine particles (PM2.5) pose the greatest health risk because these particles have a very small size (particle diameter<2.5 μm) and can get deep into lungs, and some may even get into the bloodstream. Health effects may include cardiovascular effects, such as cardiac arrhythmias and heart attacks, and respiratory effects, such as asthma attacks and bronchitis. Exposure to particle pollution affects especially the population with pre-existing heart or lung diseases, older people, and children. According to Statista Company, the most polluted 10 countries in the world are




        presented in Fig. (1.1); for 2020 (light blue color) and 2021 (dark blue color), based on the levels of particulate matter (PM2.5) present in the air (in µg/m3):
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Fig. (1.1))


        The most polluted countries in the world in 2020 and 2021, according to Statista Company (https://www.statista.com/statistics/1135356/most-polluted-countries-in-the-world/).



        In 2021, WHO elaborated Guidelines for air quality emissions in accordance with human health protection and recommended a maximum level of 5 µg/m3 of fine particle (PM2.5) in the air for long-term exposure of humans. According to the Directive 2008/50/EC for clean air, European Union has set a level of 25 µg/m3 of PM10, however, the Directive is now under revision to align more closely to WHO Standards. Currently, European Environmental Agency has proposed a wide and comprehensive air quality monitoring for particulate matter. Data achieved from the monitoring stations of around 340 cities in the European Union can be visualized in Fig. (1.2).




        Fig. (1.2) illustrates that Spain has predominantly good to moderate air quality. Moving to Italy, the northern part is characterized as moderate to poor (some regions have an air quality over 25 µg/m3 imposed by the EU Directive for PM10 and PM2.5 [6]). In Romania, air quality monitoring can be visualized using different online free websites financed by the ONG’s and Government. Examples of websites illustrating real-time data on air quality from monitoring stations across Romania are listed below:




        1. https://aqicn.org/map/romania/




        2. https://www.calitateaer.ro/public/home-page/?__locale=ro
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Fig. (1.2))


        Air quality in different cities across the European Union using the particulate matter monitoring stations results (a), the level of PM associated with the color (b) (source: https://www.eea.europa.eu/themes/ air/urban-air-quality/european-city-air-quality-viewer).



        The most well-known substances contributing to air pollution and with important evidence regardings the negative consequences on public health are nitrogen dioxide (NO2), sulfur dioxide (SO2), carbon monoxide (CO), particulate matter (PM), volatile organic compounds (VOCs) and ozone (O3). Particles and vapours emitted in the atmosphere can occur year-round, which is considered a big issue for concentrations found in many major cities throughout Europe and in other parts of the world. Some particles from the atmosphere can remain for longer periods, days, or weeks. Moreover, particles, once emitted into the atmosphere, can travel hundreds or thousands of kilometers and affect the air quality of the zones far from the original source [7]. There are different circumstances in which high levels of particle pollution can arise. Some examples in this regard are areas with smoke from fireplaces, campfires, wildfires, near industrial areas and busy roads from urban zones, and during calm weather, when pollutants are accumulating in specific areas, according to the local geography (for example, hot days). Heavily trafficked streets set between continuous rows of high buildings, named canyon streets, lead to urban pollution hotspots caused by very high levels of traffic generated air pollutants and very restricted atmospheric dispersion.




        Particulate matter has a small size; consequently, this can enter inside buildings, thus generating a high indoor particle pollution level. Fine particulate matter pollution can have a seasonal impact. For example, in cool weather, fine particle nitrates are more likely to be formed, as well from wood stove and fireplace use. Therefore, in the mountains, especially in the wintertime, when the wood is burned to release heat, pollution particle level is high. Another consideration for the polluted areas is represented by the geographical aspects of the area, such as valleys, hills and more [7]. A broad understanding of the movement and dispersion of the pollutants in the atmosphere is described in Fig. (1.3).
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Fig. (1.3))


        Scenario for air particles emission and dispersion in the environment (epa.gov).



        A mixture of solids and liquids, including carbon, organic chemicals, sulfates, nitrates, mineral dust, and water suspended in the air, makes up Particulate Matter (PM). PM has different sizes. The most dangerous are PM10 and PM2.5; 10 and 2.5 refer to the diameter of the particles, having a micrometer scale (µm). This type of pollutant is emitted by industries, building works, burning diesel and petrol engines, dust from roads, etc. Diesel vehicles produce more PM than petrol vehicles [8].




        Nitrogen dioxide (NO2) is a gas resulting from burning fuel from vehicles, power plants or heating units. In the case of big cities, the major source of NO2 releases into the atmosphere is diesel vehicles.




        Three oxygen atoms combine to form the gas ozone (O3). Ozone is found in the upper atmosphere of the Earth and is responsible for filtering out harmful ultraviolet radiation emitted by the sun. Ozone at the ground level is obtained through a chemical process between sun rays that come in the reaction with organic gases and nitrogen oxides released from the cars’ burning fuels, power plants, etc [8].




        Carbon Monoxide (CO) is an odorless gas and is resulted after burning. The greatest contributors to the CO amount are vehicles which burn fossil fuels. Carbon monoxide is dangerous to humans' health at the level of concentration [8].




        In addition to the negative effects on human health, the pollutants described above, once released into the atmosphere, can result in changes in climate change. According to the Eurostat, in 2019, Greenhouse Gas Emissions (GHG) in the EU were about 1 billion tonnes of CO2 (lower than in 1990). The largest reductions in GHG emissions were observed in Latvia, Estonia, Romania and Lithuania [9]. Fig. (1.4) represents the GHG emissions by source in Romania, Spain, and Italy:


      




      

        Soil Pollution




        Soil represents a complex resource used for many purposes:





        

          	Food and biomass production;




          	Storage, filtering and transformation of substances, such as water, carbon, nitrogen, etc.;




          	Supply of raw materials;




          	Regulating air quality.
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Fig. (1.4))


        Greenhouse gas emissions considering the different sources in 3 countries, according to EURO- STAT (Source: https://ec.europa.eu/eurostat/cache/infographs/energy/bloc-4a.h tml?lang=en).



        Soil pollution can severely degrade ecosystem services and can affect human health. Also, processes like leaching and run-off can move the pollutants from soil to groundwater and surface water, which are vulnerable to pollution. In the same way, the dynamics of soil pollutants mobilization can affect air quality. Persistent organic pollutants accumulated in soils can be remobilized by the volatilization process and affect the atmosphere at local and regional levels.




        The transport of pollutants via air-soil-water systems (Fig. 1.5) is difficult to analyze. The understanding of the severity and extent of the pollution impact needs modern technologies and expensive equipment for measuring and monitoring the extent of pollution.
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Fig. (1.5))


        Transport pathway of soil pollutants in the environment (Source: FAO, 2000).



        Soil pollution occurs when persistent toxic substances are added to the medium and change the physical, chemical, and biological properties of the soil and reduce its fertility. Soil pollution occurs due to the illegal dumping of industrial wastes (which contains lead, cadmium, copper, acids, cyanides, etc.) or radioactive waste, overusing of pesticides (insecticides, algicides, etc.) and fertilizers, deforestation, and soil erosion. Soil erosion as well may be part of a natural process, however, in most cases, it is accelerated by human activities. Organic chemicals such as fertilizers, pesticides and other industrial/agricultural chemicals, once released in nature, are sorbed by the particulate surface, thus associating the chemicals with the soil structure and particles. This process contributes to lowering the soil quality and accelerates erosion [1].




        Another source of man-made chemicals which contributes considerably to soil pollution is the emission of pollutants eliminated in the atmosphere (SO2, NOx, CO etc.) and delivered to the soil surface through wet and dry depositions.




        Soil properties can be affected by point-source pollution (former factory sites, inadequate waste and wastewater disposal, uncontrolled landfills, excessive application of agrochemicals, leakage from tank installations, etc.) and diffuse pollution (nuclear power and weapons activities, uncontrolled waste disposal and contaminated effluents released in and near catchments, land application of sewage sludge, the agricultural use of pesticides and fertilizers, excess nutrients and agrochemicals that are transported downstream by surface runoff, flood events, etc.).




        Main pollutants in the soil, usually originating from anthropogenic activities, are represented by: heavy metals, nitrogen and phosphorus, pesticides, and persistent organic pollutants.




        Heavy metals (As, Pb, Cd, Cu, Hg, Sb, Se, Sn, Zn) naturally occur at low concentrations in soils, but at high concentrations, may cause phytotoxicity and harm human health. They are persistent and complex pollutants because of their non-biodegradable nature, which causes them to readily accumulate in tissues and living organisms. The main anthropogenic sources of heavy metals are industrial areas, mine tailings, disposal of high metal wastes, leaded gasoline and paints, application of fertilizers, animal manures, sewage sludge, pesticides, wastewater irrigation, coal combustion residues, spillage of petrochemicals, and atmospheric deposition from varied sources [20].




        Nitrogen (N) and phosphorus (P) are essential components of all living organisms. Soil productivity is the result of several factors, such as: soil fertility, good soil management practices, availability of water supply, and suitable climate. A short definition of soil fertility refers to soil rich in nutrients (nitrogen, phosphorus, potassium) in an available form for plants. Agricultural soils can be rich in nutrients or deficient in nutrients. In this last case, an optimum amount of essential nutrients N, P and K through synthetic fertilizers is needed to be applied to sustain crop production.




        Nitrogen and phosphorus become pollutants when they are applied in excess to agricultural soils in the form of fertilizers or in areas of intensive livestock production. The intensification of agriculture for global food security leads to the excessive application of fertilizers designed to rapidly and cheaply grow plentiful crops and raising large numbers of farm animals.




        These nutrients are able to leach into the groundwater or be transported to surface water bodies by runoff, causing eutrophication or leading to high nitrate concentrations. Pollution problems appear when fertilizers are applied in excess without considering the main factors that influence the nutrients leaching: soil texture, meteorological conditions, irrigation schedule, the vegetation period of the plants etc.




        In humid northern temperate zones, which are primarily covered by coniferous forests, and humid tropics, which are covered by savannah and tropical rain forest, acid soil is defined as soil with a low pH value (less than 5.5). Natural acid soil occurs due to excessive weathering of soil minerals, resulting from high rainfalls, and raised temperatures. However, acid soil may be developed because of contamination with different acid fertilizers used in agriculture. The most common acid forming fertilizers used in agriculture are ammonia and urea.




        On agricultural lands, pesticides are applied to reduce crop losses due to insect pests, weeds and pathogens. In the present context (climate change, extreme events, pollution impact on biodiversity, natural resource depletion, global food security), the pesticide application is necessary in terms of increased production of food and fibre, and amelioration of vector-borne diseases. Pesticides can contaminate soil, water, air, and other vegetation (Fig. 1.6) when they are applied in higher amounts than needed, using practices that contribute to their spreading into the environment, such as spraying with not suitable/not maintained/not calibrated application equipment or by planes into vast regions, affecting inhabitants and non-target organisms.
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Fig. (1.6))


        Behaviour of pesticides in the environment (Source: Singh, 2012).



        Pesticides can be either organic or inorganic synthetic molecules, and their persistence, behaviour and mobility in the environment are extremely varied.




        Persistent organic pollutants (POPs) are chemical substances that persist in the environment, enter the food chain by accumulating in the body fat, becoming more concentrated as they move from one organism to the next, and also have high mobility in the environment.




        They have been used in agriculture, disease control, manufacturing and many industrial processes, but their use and production have significantly been reduced since the adoption of the Stockholm Convention in 2018.




        POPs are highly resistant to degradation and persist for a long time in the environment. Soils are the main environmental sink for these pollutants, but they can easily penetrate water in its gaseous phase during warm weather and volatilize from soils into the atmosphere.




        Persistent organic pollutants present great affinity to organic matter and lipid membranes of cells, so the pollution by POPs has adverse effects on human health and the environment.


      




      

        Water Pollution




        Water pollution occurs when toxic compounds enter the water, that degrade its quality and make the water not suitable for drinking or other purposes, like irrigation, domestic and industrial use, and recreation. Groundwater/surface water contamination, most common, is with hazardous organic chemicals and has a high risk to human health and the environment. Major classes of hazardous organic chemicals which are immiscible, and are considered with high significance in water pollution, are chlorinated solvents, coal tar/creosote, hydrocarbon fuels, and polychlorinated biphenyls. Immiscible contaminants are very hard to be removed from the water and require a great cost and time for site remediation. Water contamination usually occurs in conditions of transport, storage, use and disposal of hazardous chemicals [1]. EPA has elaborated a good example of the connection between household drinking water and nearby working industry that releases intentionally and unintentionally polluted water, as illustrated in Fig. (1.7).




        Surface water and groundwater systems are connected in most landscapes. Groundwater and surface water physically overlap at the groundwater/surface water interface through the exchange of water and chemicals, so the pollution of surface water influences the groundwater quality and is reciprocal.
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Fig. (1.7))


        Example of sources for groundwater contamination (EPA, 1998) [1].



        Inadequate management of urban, industrial and agricultural wastewater means the drinking water of hundreds of millions of people is dangerously contaminated or chemically polluted. According to European legislation, the wastewater must be treated prior to disposal in the environment in order to protect both public health and groundwater and surface water quality. There are three levels of wastewater treatment:





        

          	Primary treatment: it includes physical processes and removes about 60% of total suspended solids; dissolved impurities are not removed;




          	Secondary treatment: it removes the soluble organic matter that escapes primary treatment (more than 85% of total suspended solids) and it is usually accomplished by biological processes;




          	Tertiary treatment: remove more than 99% of all the impurities from sewage, producing an effluent of almost drinking-water quality.


        




        The proper configuration of the wastewater treatment plant is selected according to the governmental standards, depending on local environmental conditions, source of wastewater and subsequent use of the effluent.




        High nutrient concentrations (nitrate and phosphate) in surface water conduct to eutrophication of water bodies. This phenomenon causes an intense growth of algae that reduces oxygen levels in the water and many organisms, such as fish, amphibians and water insects, can no longer survive. Also, the eutrophication has negative consequences for drinking water sources, fisheries, and recreational activities.




        A direct consequence of fossil fuels burning industries, which release carbon dioxide, nitrogen oxides and sulfur dioxide gases into the atmosphere, is represented by the acidification of water bodies. These pollutants land in water bodies directly or, more often, mix with water in the atmosphere before falling as acid rain and impacting the water bodies’ chemistry. As a consequence, marine life is affected by the acidification of aquatic systems.




        Playing a key role in the Earth’s climate and weather systems, unique habitats, and material and recreational ecosystem services that contribute to human well-being, ocean acidification represents a major issue. The most effective way to limit ocean acidification is to implement solutions to reduce the use of fossil fuels.




        Improper waste disposal can damage the quality of surface and groundwater bodies by changing their chemical, physical and organoleptic properties. This process raises the toxicity of the water with consequences on aquatic biodiversity, making freshwater unsafe for human consumption and any body of water improper for recreational activities and tourism. Citizens’ education in waste management is very important. Knowledge about waste prevention and sustain- able disposal, and its impact on health and the environment has vital importance to safe water.
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