[bookmark: bookmark0][bookmark: bookmark1]UNIT
8
[bookmark: bookmark2][bookmark: bookmark3]ENVIRONMENTAL HEALTH





[bookmark: _GoBack]







8.1 Relation between Health and Environment
Environmental health is the branch of environmental sciences that deals with the phenomena and study of various kinds of healthcare issues and the procedures for the recovery of damages caused by the environmental pollution.
Humans have always been affected by the natural environment. Changes in climate and any extreme weather conditions affect us. A change in season increases pollen in the air,
causing respiratory problems in susceptible people. Sometimes, harmful substances and organisms like virus and bacteria get into our body and cause diseases. They enter the body through air, food, and water. Normally, the immune system in our body protects us from the effects of disease-causing organisms. When our immune system is weak, we get affected by such organisms.
The World Health Organization (WHO) defines environmental health as those aspects of human health that are determined by physical, chemical, biological, social, and psychosocial factors in the environment. The term also refers to the theory and practice of assessing, correcting, controlling, and preventing those factors in the environment that can potentially affect the health of present and future generations.
Human health is directly related to environment. The nature of the soil, air, water, temperature, barometric pressure, wind, sunshine, cloud, rainfall, humidity, altitude and latitude determine human health and welfare. The relationship between human health and environment is inseparable. There has been tremendous pressure on the urban infrastructure and the severe deterioration in the quality of urban environment and health.
Global changes in climate, land use, urbanization, diets, industrial production, agricultural practices, and demographics bring about changes in the characteristics and [image: ]distribution of human health and diseases. Continued urbanization has exacerbated the problem of rapid industrialization; more people are adversely affected and cities are unable to implement adequate pollution control mechanisms. WHO has estimated that as much as 23% of the global burden of diseases is associated with environmental factors. In order to ensure the well-being of humans, an ecological balance between humans and the environment has to be ensured.
1. Importance of Environmental Health
Environmental health has great importance in our lives because of the pollution. Environmental health tells us how to deal with the pollution and ways how to protect ourselves from the harmful effects of the pollution. It is the field of study with diverse dimensions in all aspects including natural and artificial environment. Aspects of human safety which include external and internal, physical, mental and conscience health, lie in the environmental health.





2.Major Concerns of Environmental Health
Environmental health deals with all the fields of life but the foremost aspects in which environmental health is directly involved are as follows.
(a) Air: Air is of utmost importance for the living organisms to survive. However, air could also be the cause of loss to our health if it gets infected with pollutants. Environmental health captures all the issues regarding the quality of indoor and outdoor air. Air pollution caused by smoke is the main focus. Treatment of infected air, precautions and safety measures are also addressed by environmental health science.
(b) Climatic change: Climatic change also affects the lives of living organisms. Environmental health helps us to better understand the climatic changes and we learn how to live according to the changing environment. Climatic change involves air pressures, rain falls, humidity and dry dust and seasonal viral diseases.
(c) Disasters: Another important aspect of environmental science is natural disasters that may appear any time. Study of environmental health prepares us for dealing with the natural disasters, how to respond to the immediate destructive situations, and what steps should be taken for the survival.
(d) Food safety: Getting safe food is the right of every human being. Environmental health clarifies us about safe and unsafe food, toxic effects of food, food preservation, transportation of food, etc.

(e) Water Protection: Clean drinking water is the essence of life and every human being should know the importance of water as well as the handling of the contaminated water. Remedies for water, filtration techniques, types of water and their effects are addressed by environmental health.
(f) Housing Standards: Standard of living also affects the health of the living being. Clean surroundings and appropriate standard of living definitely helps in good health and good future. Another important issue is that environmental health deals with the housing standards and it addresses the effects of sub-standard housing as well as how to live in the dirty surroundings safely.
(g) Chemical, Medical and Liquid Wastes Management: The major sources of water pollution and air pollution include chemical and liquids discharging from factories. Environmental health also deals with the disposal of waste water and disposed medical equipment such as syringe, and needle, medicine bottle, etc. It provides us with all the details regarding health safety from chemicals and their effects.
(h) Toxicity: Toxicity caused by many cosmetic production procedures is also included in the environmental health. It tells us how to handle the effects of such procedures on air, water and soil.
8.2 Eco-friendly Work Stations
1. Environmental Study of a Working Area
The environment of various working areas may be different. However, the environment of any industrial area or business organization should be healthy and safe. The working area includes office, business organization, construction area, industrial area, etc. Such places must have well-facilitated, healthy and safe environment.
Environmental impact assessment has mostly been applied to individual projects and has led to various techniques such as health impact assessment, social impact assessment, cumulative effects assessment, and strategic environmental assessment (environmental assessment of proposed plans, policies, and programs). In some cases, social and economic impacts are assessed as part of the environmental impact assessment, while in other cases they are considered separate.
2. Cottage Industry
It includes industries of textile, carpet, pot, precious arts (thanka), bamboo products, domestic herbal drugs, etc. Such industries are distributed from rural to urban area. Most of the industries are traditional and some are modern. They have also done difficult production capacities.
1. Environment of the Workplace
    Raw materials, energy, and chemicals are the basis need of industries. In spite of the availability of raw materials, energy and chemicals, an industry may not be able to produce goods if there is lack of proper working environment. The general information of the working environment includes the observation of the following things, which helps us to estimate the condition of the working environment of a particular industry.
· Cleanliness,
· Light system,
· Sufficient space for entry and exit,
· Arrangement of the instruments,
· Electric wiring and the proper switches,
· Placement of the machine,
· Storage of the raw materials,
· Control measures of the noise,
· Surrounding environment of the industry,
· Condition of toilets and bathrooms, and
• Management of the industrial wastes.
2. The Impact of Workplace Environment on Health
The working environment includes the involvement of workers with tools and raw materials. Human power is involved in almost each activity in an industry. So it is important to manage safety measures and healthcare in industrial works.
In everyday use, the term environmental disease is confined to non-infectious disease and to that caused largely by exposure beyond the immediate control of the individual. Occupational disease, a major category of environmental disease, refers to illness resulting from job-related exposures.
In order to reduce the health hazards, the environment of the workplace should be safe from various exposures. Some of the negative impacts on human health due to unmanaged workplace are as follows:
• Accidents, minor or major, may occur due to unmanaged workplace. How min° the cause of an accident is, its impact may be huge.
· Various chemicals are used in industries. Minerals, acids, bases, alcohols, pesticides, chlorine, benzene, etc. are chemicals. The improper placing of these chemicals makes the working environment unhealthy. It may affect mainly skin, respiratory and nervous systems of people working there.
· The most significant health problem caused by the noise pollution is the loss of hearing. Any noise can damage the delicate cells in the cochlea, which is a part of the inner ear that converts sound waves into auditory nerve signals. The initial damage to the cochlea may be temporary, but with repeated exposure, the damage becomes permanent. Extremely loud sound such as gunshots at close range can cause immediate loss of hearing.
· Mostly hearing loss occurs in workplaces, where workers may be unable to avoid unhealthy noise, and where exposure may continue for years. Generally, factory workers, construction workers, farmers, military personnel, police officers, firefighters, and musicians get exposure to noise.
· Noise also makes conversation difficult, interferes with some kinds of work, and disturbs sleep. As a source of stress, it can promote high blood pressure and other cardiovascular problems as well as nervous disorders.
3. Effect on Health due to Unhealthy Environment
The workplace should be healthy. The working environment becomes unhealthy and unsafe due to lack of management of physical, chemical, biological and social components. Some of the reasons are given below:
(a) Physical Component: The physical component includes air, water, land, light, radiation, instruments, raw materials, etc. Lack of management of these components makes the environment unhealthy. Out of various components, we focus here on temperature, radiation, conduction and ventilation.
(b) Temperature: The maintenance of body temperature in animals is a result of the process of metabolism, by which foodstuffs are converted into protein, carbohydrates, and fat, with the release of heat energy. Because active muscles metabolize food faster than muscles at rest, giving off more heat in the process, physical activity increases body temperature. Physical activity activates certain muscles to increase metabolism and there by warms the body.
The temperature of a human body at normal condition is 98.6 degree Fahrenheit. The temperature of the working place should be maintained with the body temperature of the people there. If the body temperature is too high, the functions of the cells may become impaired or the cells themselves may get damaged. Similarly at very low body temperature, the rate of metabolism decreases. The body temperature is regulated by the rate at which heat is radiated from the skin and by the evaporation of water vapour. Perspiring (evaporation through pores in the skin) and panting (evaporation through pores in the mouth) are common temperature regulators in warm blooded animals. These processes are controlled involuntarily by the brain.
	


The favorable temperature of the workplace is 25.5 degree to 26.6 Degree Celsius. The temperature of the workplace having oven, furnace, boiler, etc. in operation is more. In such cases the temperature of the working place is base on t e actors such as air temperature, humidity, rate of heat produced or radiated, movement of air, work type, wearing dress, etc. The increase in temperature in a workplace may create the following problems:
· Deficiency of oxygen
· Increase in body temperature
· Senselessness
· Skin disease
· Tiredness
· Increase in the number of accidents
· Low kidney function
· Disease in liver
· Deficiency of water in the body.
(c) Radiation: Radiation is the process of transmitting energy through space. Such radiation can consist of waves or particles. Waves and particles have many characteristics in common; usually, however, the radiation is predominantly in one form or the other. Mechanical radiation consists of waves, such as sound waves, that are transmitted only through matter Examples of particle radiation are cosmic
rays, alpha rays and beta rays. Cosmic rays are streams of positively charged nuclei, mainly those of hydrogen. Alpha rays are streams of positively charged helium nuclei. Beta rays are streams of electrons.
Ionizing radiation has different properties. Naturally occurring alpha rays are blocked by the thickness of a few sheets of paper or a rubber glove. Beta rays are blocked by a few centimetres of wood. Gamma rays and X-rays, depending on their energies, require thick shielding of a heavy material such as iron, lead, or concrete.
The machines and energy used in an industry produce radiation. Radioactive materials produce more radiation on explosion. Television and computer also transmit radiation. The most dangerous radiations are of three categories such as ionizing radiation, ultraviolet radiation and infrared radiation. These radiations affect the human health adversely.
Effects of Radiation
· It affects the skin, the treatment of which takes somewhat long time.
· It may cause skin cancer.
· It may affect the genes.
· Exposure to radiation for a long time may cause death too.
(d) Ventilation: Ventilation controls both the supply and exhaust of air within given areas in order to provide sufficient oxygen to the occupants and to eliminate odours. Buildings in which people live and work must be well ventilated to replenish oxygen, dilute the concentration of carbon dioxide and water vapour, and minimize unpleasant odours.
Factory ventilation system must remove hazardous airborne contaminants from the workplace. Nearly all chemical processes generate hazardous waste gases and vapours, and these must be removed from the workplace environment in a cost-effective manner. Chemical engineers, in particular, are involved in ventilation design for factories and refineries.
The circulation of air maintains the temperature of the workplace. In most cases, the process occurs naturally. The workplace should be specially designed in order to maintain the proper circulation of air.
(e) Chemical Components: Chemical components include chemicals in all states such as solid, liquid and gas. Various industries use different chemicals during production. The chemical used in industries is known as industrial chemical. Chemical matter is used during the production of toothpaste, cottons, paper, ink, medicine, etc. These forms of chemicals may also pollute the workplace that affects human health.
Ammonia, chlorine, sulphur, phenol, pesticide, petroleum product, acid, etc. are used in industrial production. The chemical in gaseous form can have more effect than

in liquid state. Similarly, the chemical in liquid form can have more effect in solid form. Gaseous chemicals when in use may get mixed with air in the form of 	chemical fume. It mixes with air, dust and smoke and spreads in or around the work place Polluting the surrounding environment. Effects of chemicals on human health depend on the state of the chemicals. They enter human body through respiration, skin, eye and affect the human body.
8.3 Effects of Environmental Pollution on Human Health
Pollution has dramatic effects on natural resources. Ecosystems such as forest, wetland, coral reefs and river perform many important services or art s environment. They enhance the quality of water and air, provide habitat for plants and animals and provide food and medicines too. Pollution may destroy any of these ecosystem functions. Moreover, because of the complex relationships among many types of organisms and ecosystems, environmental contamination may have far-reaching consequences. For instance, scientists can only speculate on some of the potential impacts of the depletion of ozone layer, the protective layer in the atmosphere that shields Earth from the sun’s harmful ultraviolet rays.
Some of the human performances are environmentally sound, whereas some are not. The human activities impact of physical, chemical and biological components of the land, air, and water. An impact, which is not favorable to environment, is known as pollution. Polluted environment consists of solid wastes, polluted water, disease germs, diseased plants and animals. The area covered by the pollution is going on increasing. The polluted environment has been degrading the healthy environment.
The natural environment is polluted from haphazard residence, polluted air, water, and unmanaged solid waste, chemical, noise, etc. Hence ail pollution, water pollution, solid waste pollution, chemical pollution and sound pollution are the main sources of pollution. The short descriptions of this pollution are given below.
1. Air Pollution
Air pollution is one of the greatest evils. The air we breathe has not only life -supporting properties but also life damaging properties. Under ideal conditions, the air we inhale has a qualitative balance that maintains the well-being of humans. But when the balance among air components is disturbed or in other words, if it is polluted, it affects human health adversely.

On average, a person breathes 22,000 times a day and takes in about 16 kg of air each day. It far exceeds the consumption of food and water. It has been estimated, that a person can live for five weeks without food, can live for five days without water, but can live for few minutes only without breathing air.
Generally the susceptibility to the effect of air pollution is great among infants, the elderly, and the infirm. People with chronic diseases of the lungs or heart are, however, at great risk. Pre-school children and school children appear to be both sensitive and specifically reactive to effects of air pollution. Another point to be noted is that the effect of air pollution on human health is worst during the winter season when the level of pollution reaches a climax. Some of the hazards due to air pollution are as follows:
· Eye irritation,
· Nose and throat irritation,
· Irritation of the respiratory tract,
· Increase in mortality rate and morbidity rate,
· Chronic pulmonary diseases like bronchitis and asthma aggravated by a high concentration of SO2, NO2 particulate matters and photochemical smog,
· Increases in stress on those suffering from cardiovascular and pulmonary diseases due to combination of carbon monoxide with the haemoglobin in the blood,
· Cancer caused by carcinogenic agents,
· Respiratory diseases such as silicosis, asbestosis, etc. caused by dust particles,
· Poisoning due to certain heavy metals like lead, etc.
2. Water Pollution
Estimates suggest that nearly 1.5 billion people lack safe drinking water and that at least 5 million deaths per year can be attributed to waterborne diseases. Water pollution may come from point or nonpoint sources. Point sources discharge pollutants at specific locations from, for example, factories, sewage treatment plants, and oil tankers. The technology exists for point sources of pollution to be monitored and regulated, although political factors may complicate the matter. Non-point sources, runoff water containing pesticides and fertilizers from acres of agricultural land, for example, are much more difficult to control. Pollution arising from nonpoint sources accounts for a majority of the contaminants in streams and lakes.

Raw sewage, garbage, and oil spills have begun to overwhelm the capabilities of lakes, and oceans; so most coastal water is now polluted. Beache the world have been closed regularly, because of the presence of bacteria in big amount. This has caused marine wildlife to suffer.
Some major effects of water pollution as given below:
· Domestic wastes and sewage contain many micro-organisms or disease agents which may cause typhoid, cholera, dysentery, jaundice, itching etc. Such organisms also utilize dissolved oxygen in water, which directly affect aquatic animals.
· Inorganic compounds of nitrate and phosphate increase the rate of eutrophication.
· Thermal pollution increases the temperature of water. Hot water holds less and it affects the life in water.
· When oil spreads over the surface of water, it decreases its oxygenation and affects aquatic animals. It may also catch fire and harm all organisms in water. 
· Water containing cadmium causes hypertension, anemia and damage to   placenta and kidneys.	
· Water containing the compounds of lead and mercury is harmful. The compounds of lead and mercury are slow poisons, which cause skin diseases headache, loss of muscular power and irreversible brain damage
3. Solid Waste Pollution
In a developing country like Nepal, most of the hazardous wastes are also dumped at dumping sites. Sometimes in such cases, the chemical reaction among them may cause explosion and bum the local area. The unmanaged disposal of the wastes is also harmful to human health. These
may contaminate the source of water or surrounding environment.
Similarly compounds such as dichloro-diphenyl-trichloro ethane (DDT), PCBs, and dioxins are more soluble in fats than in water and therefore tend to build up in the fats within plants and animals. These substances may be present in very low concentrations in water but accumulate to higher concentrations within algae and insects, and build up to even higher levels in fish. Birds, humans, and other animals that feed on these fish are then exposed to very high levels of such substances.

4. Chemical Pollution
Different types of pollutants have their different effects. Some of the major effects of chemical pollution are given below:
· Pesticides and weedicides when sprayed on the crops badly affect the organisms. The chemicals used in these toxicants pass through food chain and show bad effects to the organisms of all levels. For example, DDT and all other chlorinated hydrocarbons affect the nervous system and also cause cirrhosis of liver, cancer and disorder in the functioning of sex hormones.
· Industrial wastes containing lead, zinc, mercury, cadmium, copper, cyanides, acids, bases, etc. show toxic effects to the organisms.
· Dust particles from the mine industries cause lung disorders.
· Due to excessive use of fertilizers, the water contains compounds of nitrate. This affects the functioning of digestive system. It also reduces oxygen carrying capacity of blood by combining with hemoglobin. Nitrates also cause breathlessness in human beings.
· Acid rain and other chemicals reduce the fertility of the soil.
· Salinity of the soil reduces fertility and degrades the quality of the soil.
· It destroys the beauty of the environment. Importance of cultural heritage also gets decreased.
5. Noise Pollution
Noise pollution causes different effects on organisms. They are categorized as auditory and non-auditory effects.
Auditory effects: These include auditory fatigue and deafness. Auditory fatigue appears at the noise level of 90 dB. It may be associated with side effects such as whistling and buzzing in ears. Continuous noise exposure causes deafness in humans. Permanent loss of hearing occurs at the noise level of 100 dB.
Non-auditory effects:
· Interference with speech communication: A noise of 50-60 dB commonly interferes with speech.
· Annoyance: Annoyance occurs at even low levels of noise such as crowd, busy highway, radio, etc. The effects are ill temper, bickering, etc.
· Loss in working efficiency: The noise pollution causes tiredness. It also causes complete loss of ability to work.
Physiological disorders: The noise pollution causes a number of Physiology disorders.
They are neurosis, anxiety, insomnia, hypertension, hepatic disease behavioral and emotional stress, increase in sweating, giddiness, nausea, fatigue, etc. Nose also cause visual disturbance and reduces depth and quality of sleep,	thus affecting overall mental and physical health. Other effects are undesirable changes in respiration circulation Of blood in skin and gastrointestinal activity.
SUMMARY
· Healthy residence, clean air, clean drinking water, balanced diet, and control of diseases are some indicators of healthy environment.
· Healthy environment provides us fresh and healthy materials. So the healthy environment is important in order to live a healthy life.
· Ecosystems such as forest, wetland, coral reefs and river provide many important services to the environment. They enhance the quality of water and air, provide habitat for plants and animals and also provide food and medicines.
· Some of the human performances are environmentally sound, whereas some are not. The natural environment is polluted from haphazard residence; polluted air water, and land; noise, unmanaged solid wastes; etc.
· Polluted environment consists of solid wastes, polluted water, disease germs diseased plants and animals. They degrade the healthy environment.
· Due to air pollution, the air we breathe contains not only life-supporting properties but also life damaging properties. The polluted air affects the human health adversely.
· Some of the hazards due to air pollution are eye irritation, nose and throat irritation, irritation of the respiratory tract, increase in mortality rate and morbidity rate, chronic pulmonary diseases, increase in stress, respiratory diseases, poisoning, etc.
· In the world, nearly 1.5 billion people lack safe drinking water and at least 5 million deaths per year are due to waterborne diseases.
· Noise pollution causes different effects on organisms. They are categorized as auditory effects and non-auditory effects.
· Continuous noise exposure causes deafness in humans. Permanent loss of hearing occurs at the noise level of 100 dB.
· Effects such as interference with speech communication, annoyance, loss in working efficiency, physiological disorders, etc. are non-auditory effects of the noise pollution.
· The environment of any industrial area or business organization should be healthy
and safe. Such places must have well-facilitated, healthy and safe environment.
· There are certain aspects, which help us to estimate the condition of the working environment of a particular industry. They are cleanliness, light system, sufficient space for entry and exit, arrangement of the instruments, electric wiring and the proper switches, placement of the machine, storage of the raw materials, control measures of the noise, surrounding environment of the industry, condition of toilets and bathrooms, management of the industrial wastes, etc.
EXERCISES
A. Write short answers of the following questions.
1. Name a disease which is caused by air pollution.
2. What is radiation?
3. Write the main cause of water pollution.
4. What is the effect of noise pollution? Give one example.
5. What respiratory diseases are caused by dust particles?
B. Answer these questions.
1. What does healthy environment mean? Mention any five factors that should be properly managed for making our habitat healthy.
2. What is sound pollution? Mention any four harmful effects of sound pollution.
3. Mention any five hazardous effects on living things due to environment pollution.
4. Mention any five aspects that indicate whether the environment of a particular workplace is healthier or not.
5. Describe any three major effects on the health of workers working in an unsafe industrial workplace.
6. Describe in brief how the leakage of radioactive rays makes an industrial workplace unhealthy and unsafe. Suggest its safety measures.
7. “Ventilation helps to maintain the temperature of the workplace in a factory.” Clarify this statement.
8. Do the chemicals have any roles in making an industrial workplace unhealthy? Give examples.
9. Mention any five major effects on the health of workers who usually work at the site having excessive room temperature.
10. How could controlling the land pollution reduce the environment pollution?

C. Write short notes:
1. Importance of healthy environment
2. Healthy habitat
3. Effects of water pollution
4. Land pollution
5. Effects of radiation.Project Work

Visit a factory or an industry situated in/around your community. Observe and prepare a report based on the following aspects. Present the report in your class.
· Materials that are produced,
· Raw materials used,
· Energy and its fulfillment,
· Workers, their number, and work schedule, and
· Physical and environment aspects of the work place — cleanliness, light system, sufficient space for entry and exit, arrangement of the instruments, electric wiring and the proper switches, placement of the machine, storage of the raw materials, control measures of the noise, condition of toilets and bathrooms, management of wastes, surrounding environment of the work
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