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                         ENVIRONMENT HEALTH AND DISEASES






7.1 CONCEPT OF ENVIRONMENTAL HEALTH
Etymologically, ‘environment’ is made up of a French word ‘environ which means surroundings. So, environment includes all living beings non-living things in the surrounding. Air, water, land, plants, animals cultural heritages are the elements of the environment. Environment is essential to human beings like any other living beings. The purity and quality of the environmental elements affects the state of health of human beings The state of purity and quality of environmental elements is related to environmental health. In other words, it is the state of purity of air, water soil and (appropriate level of) sound.
Many efforts have been made to maintain the quality of the environment UN has initiated to celebrate the International Environment Day’ on June 5 since 1972 to bring awareness towards the promotion of environmental
health. Nepal has formulated and implemented the Environment Protection Act in 2053 B.S. and Environment Protection Rule in 2054 B.S. in order to protect the environment and maintain its state healthy.IMPORTANCE OF
ENVIRONMENTAL HEALTH
It inspires us to manage waste properly.
It makes us aware of the causes and prevention of diseases.
It helps to maintain personal hygiene and environmental sanitation.
It maintains the quality of environment. It is an environment-friendly concept.
It helps to control environmental degradation and pollution.
It helps us to save health and money. Surrounding environment becomes I fresh.
Human life becomes healthy.
It makes the life of all living beings qualitative.

Environmental health is related to human health and quality of life. Various physical, biological and social aspects affect the environment. Therefore, it focuses on the control of those factors in the environment that adversely affect human health. Besides, it emphasizes on the purity of air, water, land and proper level of ■
sound. This process makes the human life healthy and qualitative. In order to maintain environmental health, sanitation of the surrounding environment is necessary.
It also promotes sustainable use of environmental elements maintaining their status healthy. Environmental health also improves the state of mind, behaviour and efficiency of a person. When environmental health is maintained, the level of oxygen and other gases remain in natural state. The land becomes fertile. Fresh water helps us to maintain the environmental sanitation. The knowledge on environmental health helps us to control pollution. Proper disposal of solid and liquid waste helps us to be healthy as it prevents the communicable diseases. Therefore, we have to maintain environmental sanitation in our homes and schools by following measures.
· We have to dispose waste properly.
· We have to maintain gardens with adequate plantation of flowers, fruits and other trees.
· Surrounding environment must be neat and clean.
·  We have to discourage open defecation.
· All of us must use toilets to manage human excreta.
· Create public awareness against the establishment of factories near schools and human settlements.
[bookmark: bookmark2][bookmark: bookmark3]ACTIVITY
There are various kinds of sources that pollute the environment. Some are natural and others are human induced. Study the following kinds of sources:
	A. Natural sources
	B. Human-induced sources

	• Volcano
	•Deforestation

	• Earth quake.
	• Mine excavation

	• Flood/landslide
	Industralization

	• Depletion of ozone
	• Scientific (nuclear and atomic) tests

	layer
	• War and explosion

	• Greenhouse effect _
	• Unplanned urbanization

	• Climate change
	• Construction works

	• Acid rain
	• Excessive use of agro-chemicals

	• Storm
	• Domestic and industrial waste, vehicular

	
	emissions 



Now discuss in class on how they pollute air, water, land and state of sound. Which source causes which pollution and how? On the basis of class discussion, feedback from teacher and search from the internet, prepare a short note explaining each of the above briefly.
[bookmark: bookmark4][bookmark: bookmark5]7.2 ENVIRONMENTAL POLLUTION AND ITS MANAGEMENT
As we discussed, environmental health is the state of purity of air, water, land as well as the appropriate level of sound. The environmental pollution is the lack of such purity or environmental degradation. Natural as well as man-made source causes environmental pollution. There are natural sources like volcano, earthquake and flood/landslide, depletion of ozone layer, greenhouse effect, climate change, acid rain and storm. However, some of them are directly or indirectly related to human activities. Heavy deforestation and desertification hinders natural processing of gases and controlling dust particles. It increases the level of carbon dioxides, sulphur dioxides, chlorofluorocarbons. That can cause the depletion of ozone layer, green house effect, global warming, climate change and acid rain. These activities   affects the natural  state  of air ,  water and land.

Similarly, there are other human-induced sources beside deforestation. With the increase of population growth, the human activities like mine excavation, industrialization, scientific (nuclear and atomic) tests, wars and explosions, unplanned urbanization, construction works, waste materials produced from homes, hospitals and vehicular emissions increase. These activities can cause pollution. Consequently, fluctuation in the level of gases in our atmosphere causes air pollution. Mixing of chemicals causes toxicity of soil and pollution of water. In order to be healthy, it is necessary to develop the knowledge and skill on various types of environmental pollution, effects and controlling measures.
7.2.1 TYPES OF ENVIRONMENTAL POLLUTION
Pollution can generally be studied by classifying in four groups.
(a) Air pollution 
(b)	Water pollution
(c) Land pollution
(d) Noise pollution


(a) Air Pollution
Our atmosphere is composed of various gases like nitrogen, oxygen, carbon dioxide, argon, etc. Their natural status is degraded with the mixing of any external pollutants. Air pollution is the excessive and undesirable concentration of foreign matters (pollutants) in air, which adversely affects the
well-being of living beings.
Causes of air pollution
Smoke and dust emitted from vehicles.
Smoke, dust, gases (CO2, CO, SO, etc.) emitted from industrial Smoke emitted from kitchen and burning of agriculture r stalk), firewood, cow dung, etc. as fuel in rural areas.
Bad smell and micro-organisms from dumping site.
Volcano, forest fire, construction works, excavation w0 explosion, also cause air pollution.
[bookmark: bookmark8][bookmark: bookmark9]
(III) Effect of air pollution
· Dust, smoke, gases and other harmful particles emitted from cement factories, slate and  marble factory, brick-kilns, etc. pollute the surrounding atmosphere.
· Inhalation of the polluted air obstacles muscular function and causes abortion, anaemia and kidney problems.
· Working in polluted air can cause psychological disorder.
· Smoke in kitchen (due to lack of proper ventilation) causes infection of respiratory tract as well as eye disease to rural people.
· Hydrogen sulphide and sulphur dioxide can cause vomiting, chest infection, difficulty in breathing and irritation on eye, throat and nose. Over presence of sulphur dioxide (SO2), carbon dioxide (CO2), etc. can cause acid rain which harms metal-framed temples, buildings, statues, monuments and other cultural heritages with historical importance.
· Over concentration of SO2, CO2, carbon monoxide (CO) and other gases may thicken the layer in the upper atmosphere. Thus the heat from the sun gets trapped in the earth and global warming is caused.
· Carbon monoxide can cause anaemia and other diseases.
· Over presence of chlorofluorocarbons (CFCs) causes the depletion of ozone layer. Ultraviolet (UV) rays penetrates the earth due to depletion of ozone layer. Such UV rays can cause skin cancer.
· Air with dust particles and nitrogen oxide can cause respiratory problem.

(iii) Preventive measures of air pollution
· solid waste should not be randomly disposed in open places. The waste [image: ] should be properly managed by collecting them.
· Direct mixing of smoke and dust—particles from stone crushers, cement factories, brick—kilns should be checked by applying low polluting devices like electrostatic precipitators.
· Use of alternative energy (solar electricity, biogas, fuel, etc.) should be encouraged instead of traditional source like firewood, Guitha, agricultural residues, etc.
· Strong legal provision on pollution standard should be formulated and effectively implemented with proper monitoring and control mechanism. Old and unrepairable vehicles should be banned.
· Public awareness and participation should be increased in the activities of pollution control.
· Forest fire should be strictly controlled with legal penalty to the offenders. 
[image: ] Tree plantation should be encouraged in open fields, roadsides, hotels, hospitals and industrial areas.









[bookmark: bookmark10][bookmark: bookmark11]ACTIVITY
Suppose, there is heavy traffic flow in a place and the road is narrow. It is very, difficult to walk there due to smoke and dust. The area is overcrowded. Answer the following questions based on the above situation.
(i) What happens when there is heavy flow of traffic on the narrow road?
(ii) What will be its effect on the pedestrians?
(iii) What will be the situation of the surrounding areas?
(iv) What measures can be adopted to prevent air pollution from various means of transport?
(b) [bookmark: bookmark12][bookmark: bookmark13]Water Pollution
Water is another essential natural resource like air. Rivers, spouts, springs, lake, pond, well, etc. are the sources of water. Naturally, water is clourless and odourless. When water is polluted, it becomes black, blurred, odorous, full of micro-organism and harmful chemicals. Water pollution is a physical and chemical change of water from its original natural quality due to mixing of harmful pollutants. Such polluted water becomes unusable.
(i) Causes of water pollution
• Water supply and drainage systems are placed side by side in urban areas. Leakage of sewerage pipe may cause the pollution of drinking water supply.
• Water resources are polluted due to the sanitation activities like washing clothes, cleaning utensils, taking and giving baths and feeding cattle in or near the water resources.
Direct mixing of industrial discharge, hospital discharge, laboratory discharge, discharge from mechanical servicing, drainage and other pollutants into water resources like rivers, lakes, ponds, etc. can cause the water pollution.
• Leakage of agro-chemicals (insecticides, pesticides, chemical fertilizers) from agricultural fields and mixing of the chemicals with water resources can cause water pollution.

• Natural calamities like flood, landslides, soil erosion, heavy rain, etc. Pollute the water.
Faecial discharges can cause the water resources polluted.
 
(ii) Effects
Polluted water has chemical and biography effects. They are discussed here:
· Health of living beings, including human beings, is adversely affected when rivers, lakes, ponds, wells, etc. are polluted.
· Irrigation of agricultural land with polluted water may kill young plants and seedlings. The growth of vegetation is affected. Some useful germs in soil are destroyed.
· Taking water polluted with sulphides, fluoride, chloride, ammonia, acid, lime, etc. and fish grown on the water can cause nervous problems, abdominal diseases, liver problems, kidney problems, cancers, etc.
· Cleaning of vegetables and utensils with the polluted water can be harmful. The health of human being and other living being is degraded when they eat such vegetables and meals.
· Odour from polluted water can spread in surrounding areas polluting the air. It harms the life of neighbouring settlements.
· The polluted water contains bacteria, viruses, protozoa and parasites. Water containing bacteria can cause diarrhoea, dysentery, typhoid. Polluted water with virus can cause hepatitis and viral diarrhoea. Similarly, protozoa can cause dysentery. Parasites cause hookworms, tape worms and roundworms.
(iii) Preventing measures
· Proper treatment of industrial, lab and hospital discharge is necessary before the discharge. As far as possible, such discharges should be managed without mixing them into water sources.
· Check dam for flood, landslide and soil erosion in prone areas.
· Ban on mixing waste water directly to water resources.
· Mass afforestation in barren areas and near water resources.
· Ban on disposal of dead bodies and waste into rivers, lakes and other resources.
· The waste water from hospitals, factories and hotels should be mixed to river only after only after internal treatment.
· Sanitary landfill of radio activities substances, mercury, lead, etc. after    proper treatment.
· Health education and other awareness increasing campaigns,
· The declaration of ‘Open faecal discharge-free zone.

(c) Land Pollution
Land/soil is an important
natural resource for all living beings including human beings as it is the shelter for all. People make settlement, cultivate crops and other plants. Land of all types has its own importance from environmental point of view because of its unique quality. The quality of land is degraded with the disposal of various unnecessary things like waste, damaged goods,
etc. Some of the disposals rot and degrade biologically and mix with sou. Those biodegradable waste do not harm the soil but non-biodegradabie disposals like plastics, glass, metals, etc. remain the same for a long time. They decrease the utility and fertility of the land. It creates the land pollution that brings about the imbalance in chemical and physical quality of soil. In other words, land pollution is the degradation of bio-chemical quality of soil due to mixing and dumping of undesirable waste like destroyed machines and tools, chemicals, plastic, etc.
[bookmark: bookmark14][bookmark: bookmark15](i) Causes of land pollution
• Random disposal of waste cause land pollution. Non-biodegradabie waste (plastic glass, metals) remains the same for a long time affecting the land.
Leather-tanning industry, paper factory, distillery, batten' factory metal factory produce solid and liquid by-products, chemicals and toxins which pollute the land.
Land in tourist areas is polluted due to disposal of unnecessary goods (plastic goods, cans, bottles, etc.) by the tourists during their trekking Accumulation of agro chemicals and toxins like fertilizer, insecticides, pesticides, herbicides, etc. in land tor a long t ime can cause soil pollution. Construction works, excavation, volcanoes, earthquakes, atoniie explosions can also cause land pollution.
(ii) Effects of land pollution
• The odours of polluted land pollutes the surrounding environmer1^ which is not healthy for living.
· Various germs and rodents are spread from polluted land. Consequently, epidemic diseases spread rapidly and threaten public health.
· Polluted land by chemical fertilizers and toxin affect the health of vegetation, animals and birds. The accumulated toxins in food reaches into the body of birds and animals, including man. It affects their health. 
· Excessive increase of waste causes air and water pollution in the surrounding environment.
· Similarly, land pollution degrades and changes the natural quality of soil. As a result, agricultural yielding can be decreased.
· Land pollution affects the natural beauty and degrades natural and cultural environment. As a result, the importance of cultural heritages, religious centres, mosques, churches, temples and monasteries decreases.[image: ]
· Polluted land also causes air pollution and water pollution.
· 

[bookmark: bookmark16][bookmark: bookmark17](iii) Preventive measures
Public awareness is a must to prevent land pollution. It can be created through seminars, rallies, training, mass media and text books.
Random disposal of waste should be stopped. We should reduce the use of non-biodegradable goods. We should reuse polythene bags and bottles if possible.
Biodegradable waste should be changed into compost manure. After proper separation of biodegradable waste, we can prepare compost manure from it.

· Emphasis on the use of organic fertilizers rather than chemical fertilizers.
· Strict prohibition on random disposal of waste.
· Tree plantation in barren land.
· Sanitary landfill of radioactive substances, mercury, lead, etc. aft proper treatment.
· Disposal of solid waste from industries, hotels and hospitals after proper treatment.
· Control of haphazard use of agrochemicals and pesticides.
· The declaration of ‘Open faecal discharge-free zone’.
(d) [bookmark: bookmark20][bookmark: bookmark21]Noise Pollution
Unnecessary volume of sound that harms on the health of people is called noise pollution. Normal level of sound is 55 decibel in the day and 45 decibel at night. Over that volume is noise pollution. The higher the volume of sound, the more it is harmful to us.
(i) Causes of noise pollution
· Mikes, factories and industries,
means of transport, jet planes, etc. cause noise pollution.
· Besides, thunderbolts, explosives, atomic weapons also create noise pollution.
· Loud noise is created in densely populated areas, market areas, heavy traffic and industrial areas.
· Noise pollution is caused by various construction activities.
· Radio, TV, musical instruments in high volume can cause sound pollution.
(ii) Effects of noise pollution
· It needs talking loudly in the place with noise pollution. It leads to the disease of blood-pressure and even change in human behaviour.
· Sharp and loud noise causes loss of hearing power and deafness due to ruptured eardrums.
· The lack of concentration of drivers and workers due to noise pollution can cause accident.
· It can be harmful to pregnant women as it affects the foetus.
· It increases blood pressure, affects digestive system and causes loss of sleep. Besides, it causes tiredness.
[bookmark: bookmark22][bookmark: bookmark23]Controlling measures
· Green belt should be made by planting trees on either side of the rood in order to reduce the effects of noise pollution.
· Trees should be planted in every open field, market area, industry, hospital and factory. It helps to reduce the transmission of unnecessary
· noise.
· Machines with silencer should be used as far as possible. Regular servicing of machine is helpful to check the sound pollution.
· Low polluting devices should be used in industries and vehicles.
· High walls can be built around the factories which help to check the transmission of noise.
· Random honking should be decreased legally.
· Use of earplug or cotton is necessary by the workers in noisy factories.
· ‘No horn zone should be declared near hospitals and schools.
[bookmark: bookmark24][bookmark: bookmark25]ACTIVITY
Sketch tour pictures showing various causes of water pollution, air pollution, land/soil pollution and noise pollution. Compare the pictures in the class. Put the best ones on the bulletin board
7.2.3 [bookmark: bookmark26][bookmark: bookmark27]EFFORTS OF POLLUTION MANAGEMENT
Environmental resources .ire essential for all living beings for their survival. Various human activities affect the environment and causes pollution. The pollution affects various biological and physical aspects of the environment Due to rapid population growth, environmental resources like land, water, forest, etc. arc bring excessively used. Human being is over-using the environmental means and resources in order to fulfil their own needs. Industries, construction works, atomic weapons test, etc. are increasing rapidly. As a result, pollution, landslides, soil erosion are also increasing alarmingly. Unless such problems are timely checked, complex environmental problems will emerge. Therefore, we have to conduct programmes on pollution control in order to conserve the environment. Programmes to control the pollution are mentioned below:
[bookmark: bookmark28][bookmark: bookmark29]1.1 Legal Provision
Nepal has formulated and implemented Environmental Conservation (Vataparan Samrakshan Ain 2053) and Environmental Conservation Rule (Vatamran Sanrakshan Niyamawali2054), This legal provision has supported for conserve the emironment and pollution control in many ways.
(b) [bookmark: bookmark30][bookmark: bookmark31]Increasing Awareness
The environmental conservation and promotion program have been conducted by various agencies. Such program have helped to the awareness of people towards environmental conservation. Similarly effective to teach students of school and college levels about environment  pollution and measures to control. It has been included in various training seminar, workshop, etc. It helps to control environmental pollution. street drama, mass media, oratory contest, project work on sanitation also help to increase public awareness.
(c) Control of Pollutants
Smoke and dust emitted from industries and vehicles pollute & environment. Similarly, discharge of solid and liquid waste from industry ' and hospitals has been polluting the environment. It is necessary to contra smoke in order to check the environment pollution. Therefore, various have been made from Ministry of Commerce, Industry and Supply, Ministry of Environment, Science and Technology. For example, training on the appropriate use and control of resources has been given to the people are involved in industries. Certain standard of pollution of wastewater been fixed for leather tanning, fabric painting and liquor industries. Pollution test of smoke emitted by vehicles has been started. Such efforts will help - check pollution to some extent.
7.3 SOLID WASTE MANAGEMENT
7.3.1 [bookmark: bookmark32][bookmark: bookmark33]INTRODUCTION
People use various things in their daily life. While preparing those things, the waste can be generated as by-products. People throw waste from their house, academic institutions, offices, industrial and commercial areas as the by-product of human activities. Biodegradable or non-degradable, combustive or non-combustive, metallic or non-metallic materials are solid waste. Agricultural residues, vegetable and fruit residues, packing materials, plastics, metal pieces, paper, shattered pieces of pot, broken glass and clothes are some examples. Random disposal of such things affect the health of both the environment and the population.	
7.3.2 [bookmark: bookmark34][bookmark: bookmark35]SOURCE OF SOLID WASTE
The solid waste can be generated from various sources. Some are produced from houses, whereas others are from hotels, hospitals and  industries. They can be mentioned as follows:
(a)Industrial Waste
Various industries like furniture, carpet, metal, cloth, paper and others produce various kinds of waste. Parts of wood, metal, cloth, packing materials, carpet, can be some examples of the industrial waste.
(b) Construction works
Various waste like stone, brick, sand, cement, cloths, metal, wood, plastics and wire are found as solid waste in the construction works of house, road, irrigation, hydroelectricity and so on.






(c) Hospital
Hospitals are one of the important sources of solid waste. Government, community and private hospitals, medical colleges and nursing homes can ave similar types of solid waste. Bandage, syringe, packing materials, cotton, p as ICS, metals, medicine bottles and clothes can be the examples of the waste. Some of them are contaminated with toxic chemicals and are very harmful.
(d) Hotel
Hotels are another important source of solid waste. Food waste, vegetable waste, packing materials, liquor bottles, plastics and bone waste can be some examples.
(e) Business
Shops, groceries, wholesalers, retailers can be put in business groups. They also produce solid waste like packing materials, plastics, damaged items, rotten vegetables and rotten fruits, which are some of the solid waste of business sectors.
(F)Mechanical workshop	
Mechanical workshop of heavy vehicles light vehicles, bikes and cycles and other machinery goods also produce solid waste. Damaged spare parts, bottles, wires, metals packing goods can be some examples of solid waste. Similarly, body makers of vehicles also produce waste such as spare parts, parts of vehicles, and piece of metal and plastic. 
[bookmark: bookmark38][bookmark: bookmark39](g)Road
The road can be another important source of solid waste. Pass and vehicle staff throw solid waste like bottles, plastics, fruit, metal wood log, spare parts of vehicles. Besides, neighbouring people also throw  agricultural residues, dead bodies of domestic animals, food refuse in road. In many places, the roads have been used as dumping sites.
(h) Domestic waste
Plastic bags, bottles, piece of clothes, residues of food, fruit and are generated as domestic waste.
(i) Other institutions
Various offices of government agencies, non-government organization temples, schools and colleges also dispose various biodegradable and non’ degradable solid waste.
7.3.3 [bookmark: bookmark40][bookmark: bookmark41]CLASSIFICATION OF SOLID WASTE
Solid waste can be classified as biodegradable (organic) waste and non- biodegradable (inorganic) waste.
(a) Organic Waste
All the solid waste which can be decomposed easily, are called organic waste. Vegetable refuse, food refuse, fruit waste, animal excreta, agricultural waste are some examples. They can be mixed in the soil to increase its fertility.
(b) Non-degradable/ Inorganic Waste
The waste which cannot be rotten and degraded, are inorganic wastes. Plastic goods, metal pieces, glass pieces, etc. are the examples of inorganic waste. They can be recycled in related factories for their processing. Therefore, they should be collected separately.
[bookmark: bookmark42][bookmark: bookmark43]ACTIVITY
Observe the waste materials found in your locality. List them out as many as possible and classify them into either organic or inorganic waste.
7.3.4 MANAGEMENT OF SOLID WASTE
Solid waste can be controlled and managed with various measures. According to the nature and similarity, biodegradable (organic) and degradable (inorganic) solid waste can be managed differently. This can described in following ways:
(a) Biodegradable (organic) Solid Waste
Biodegradable (organic) solid waste can be managed by following ways:
(i) Dumping: 
People can use this method in their own area by putting the waste in a fixed place. Domestic, official, business related waste can be dumped in a fixed place. The leaves, paper, ashes, food residue, agricultural residues can be dumped. However, this is old method. Germs, rodents and birds can disperse waste and help the dissemination of germs. Therefore, the WHO has recommended to ban this type of practice

(ii) Sanitary landfill: This method is better than dumping. For this, either natural pit (ramp) in rural areas or man-made pit (trench) are used to throw the solid waste. The biodegradable waste are filled inside it. It can be used rather for longer period than dumping. Therefore, the majority (90%)of people practice it. However, it is not completely safe as the birds and insects may disperse the waste. Such pits must be far from the water sources so that the water sources are not affected.
(iii) Burning (Incineration): Not all types of solid waste can be managed by land filling. Hospital and industrial discharges of solid wastes are very harmful. Therefore, they can be destroyed by burning in incinerators. Similarly, wooden solid waste like fruit packaging materials can be managed by burning. It helps to control the land and water pollution. If incinerator does not have chimney, it can cause air pollution.
(iv) Composting/Manure pit: Compost preparation has been piactised since the starting of agriculture era. Animal excreta and waste of cattle-shed is helpful for compost preparation, which is traditionally popular in rural areas. Biodegradable waste can be separately collected and used for compost preparation. Domestic as well as industrial discharge of biodegradable waste can be used as compost manure which is very important for growing vegetation. For compost preparation, the pits are made small (3ft x 3f x 3ft| lo large (16ft x 6 ft x 3ft according to U>. availability of solid waste. It reduces not only the solid waste

as well as urban areas but environment also becomes clean and s people get employment. Once we dig the pit, it can be reused for a i0 * period. Therefore, this method is considered very good in Nepal.(V)

Burial: About 2-3 metres deep pit is used for this purpose. The width the pit depends upon the amount of waste. When the pit is about to 15 filled near surface (below 40 cm), it can be filled with earth to cover After 4/5 months, it can be used as organic fertilizer. For this purpose two pits can be used simultaneously.(b)

Inorganic Solid Waste
As inorganic solid waste cannot be decomposed easily, it can be managedin following ways:

(i) Reduction of waste: People have the vital role to produce and manage inorganic solid waste. As far as possible, we have to reduce the production of solid waste. Use of environment polluting goods like plastic, glass bottles, cans should be reduced. Frequent use of the jute or cloth bag helps to reduce the plastic waste. As far as possible, we have to reduce them. It helps to reduce solid waste and maintain the environment healthy.
(ii) Reuse: We must reuse the goods, which emerge as solid waste. The plastics should not be used as far as applicable. Plastic bags and bottles can be reused for various purposes. Besides, polythene bag can also be reused to weave small mats, pillows, key rings, small baskets etc.
(iii) Recycle: Various wastes like plastics, polythene, metal, glass can be collected separately. If they cannot be reused, they can be recycled in related plants and industries in order to make new goods. In this way we can reuse the waste materials through recycling. Recycling helps to reduce the use of resources and saves them. On the one hand, the price of recycled goods becomes cheap, on the other, people get employment and environment is protected from pollution. It is helpful to conserve resources which are limited and non-renewable.
[bookmark: bookmark44][bookmark: bookmark45]7.4 MANAGEMENT OF LIQUID WASTE AND HUMAN EXCRETA
[bookmark: bookmark46][bookmark: bookmark47]7.4.1 MANAGEMENT OF LIQUID WASTE	
Water is one of the most important resources. There is no life with. People use it for different purposes: washing clothes, bathing, washing dishes, as radiator in vehicles and machines. It can also be used for sanitation purposes. Similarly, it is heavily used in dying, carpet and leather tanning industries. 
[image: ][image: ]industries. The used water contains harmful chemicals and germs. Discharge [image: ]of such wastewater is called liquid waste. Such water is mainly found as a problem in dense settlement and industrialized areas, because huge amount of water is used in the places. Similarly, hotels and hospitals also discharge large amount of wastewater. Wastewater contains other water soluble or non-soluble matters and chemicals, which pollute the water. Such water is harmful and needs proper management. In order to manage the waste water, there are two types of methods: domestic method and public method.

(a) Domestic Method
Domestic method includes the mechanical, irrigation, sewage pit andcesspool method.

(i) Mechanical purification: Use of machine to purify the waste water can be an effective method of purifying domestic waste water. However, it can be costly to adopt it and it is not possible in rural areas.
(ii) Irrigation method: The waste water can be reduced by irrigating the vegetables in the garden using pipes. It helps to maintain the wetness for the plants and manage the waste water. However, if the waste water is mixed with chemicals, it can harm the vegetation.
(iii) Sewage pit: The domestic waste water can be reduced by managing the discharge in a trench of 2m x lm filled with pieces of stones and bricks. The water is absorbed here and fly infestation is controlled. It can be used in hotels and houses.
(iii) Cesspool method: A cesspool is a large diameter hole dug in the ground to receive the waste matter from kitchen and toilet. In order to manage the untreated waste water, it can be channelled to the pit with the objective of getting the liquid part leached into the soil formation. Then it can be discharged in sewer or dry land through a pipe with using pipes. It also helps to protect surrounding environment clean and develop the greenery.
(b) Public Method
In public method, there are two kinds of treatment to manage the liquid waste: Primary and secondary treatment.
(i) Primary treatment: 
Decantation process of waste water in a pit can treatment But this must be far from human
be taken as the primary treatment.
settlement.
(ii) Secondary treatment: After primary treatment of public waste water secondary treatment is done. Secondary treatment can be aerobic and anaerobic.
Aerobic treatment: For aerobic treatment, a small pond gravel and piece of coal is used. In this pond, microorganisms help to decompose the waste materials in the water.	
Anaerobic treatment: In this treatment, the pond is like airtight septic tank and contains a density of highly active biomass. In treatment, bacteria help to convert waste water into carbon dioxide nitrogen, hydrogen and methane. Then the waste water is changed into fuel. This process is similar to biogas plant.
7.4.2 MANAGEMENT OF HUMAN EXCRETA (a) Introduction
Food is basic human need for the survival. The micro-nutrients of the food are observed and refusals of food are discharged as human excreta (urine and stool) from human body. Human excreta are the discharge of unnecessary things because we get sick without their timely discharge. Human excreta contain the harmful germs, bacteria, virus, protozoa and eggs of worm. They can easily pollute air, water and land of residential area with the transmission of germs from one place to another. Such germs are transmitted through air, water, soil, land, men, flies, insects, animals, etc. Sometimes they are transmitted through the faeco-oral route and affect the health of people. Open disposal of human excreta and open defecation is not good in terms of sociocultural aspect. Therefore, there should be proper place for faecal discharge, which is latrine. Latrines are the best way of managing
human excreta.
Latrine can be made of various types according to the place, financial status and the number of family members. There may be difference between urban and rural latrines. In urban areas, it is made near or inside using safe technology due to sustainability and lack
expensive concrete latrines are made in urban areas, However, the latrine can be made in field just a bit far from the areas also make simple or improved pit latrine. Some of YP
are mentioned here:

[bookmark: bookmark48][bookmark: bookmark49]   (b)Simple pit latrine
A pit is dug in order to make simple pit latrine. Size of the pit depends on the family size. It is assumed that this type of latrine was first used at Singular West Bengal in 1949. This type of latrine is made in the places where there is lack of adequate water and lack of construction materials like cement, sand, iron-rod, etc. This type of latrine is popular in rural areas of Nepal as well.
Selection of site: It is necessary to select constructing site because it is
not possible in fragile land-structure. If the land is fragile, it will be damaged. Following points are to be considered before selecting the site.
· The site should be at least 30 ft. far from the house and water resource (like tube well). Such latrine should be made at lower level on the surface than that of water source.
· The land structure should be hard, not fragile.
· The latrine should not be constructed near the house because it affects the household environment with bad smell. That does not mean that latrine should be made too far.
	Advantages
	Disadvantages

	· It is easy to construct because it does not necessarily require the materials like cement, pan, etc. for construction.
· It is suitable for water shortage areas.
· It is durable.
· This latrine can be kept clean by simply covering the hole with flakes of timber.
· It helps to keep the surrounding clean. It checks the spreading of fly, insect and other germs of diseases everywhere.
	· It is less durable than concrete modem latrine. If the land is fragile, it may be damaged and filled by surrounding mud.
· If it is not far from the house, its smell and dirt might affect us.
· It is rather unhygienic than concrete latrine.
· Smell problem
· Lack of proper space in comparison to modern concrete latrines.


The simple pit latrine has the following advantages and disadvantages:
   
(c) Aqua Priy Latrine


The aqua privy consists of a tank filled with water into which a drop pipe carries the urine and faeces under the water level. Aqua privy is similar to a septic tank. Human excreta undergo anaerobic decomposition in both systems; the sludge is also accumulated in the bottom of the tanks. It needs a soakage pit or sub-surface drain system for the effluent (overflow) just near it.
It has the benefits like no danger of clogging, low odour and insect problems and minimal risks to health. However, water seal is often broken during faecal discharge. It needs small but significant amount of water to maintain water level and requires water tight tank. Hence, it is
more expensive and requires more skills compared to the simple pit latrine.
(d) [bookmark: bookmark50][bookmark: bookmark51]Trench Latrines
Trench latrines are those
temporary latrines constructed for emergencies like war and disasters. It is a long and shallow pit having not more than 30 cm width and 1 m depth. However, its length depends on the number of people to be served. It can be used up to 30 cm from the top. The content of the pit will be filled with earth and left to decompose after
use. If necessary another trench can be dug for use in other places. It helps to control fly infestation and smell. For this, users should cover the excreta (stool and urine) with soil after defecation. The aerobic saprophytic bacteria that are most numerous and actively present in earth activate decomposition and reduce the smell within a short period of time.
(e) Borehole Latrine
Borehole latrine is a latrine, which is usually dug in soft ground using a machine 'Augur’. An augur is a metal shaft that is rotated by people- This type of latrine was first introduced b? Rockefeller in India in the campaign of controlling hookworm. The soil is released out from the hole

with the augur in a while. Such latrines are dug with different diameter of augur. It has advantage that many latrines can be dug with a machine within a very short period of time easily if the soil is soft. However, because of small diameter hole, it may not be used for a large family and many years but just for shorter time than others. It needs the machine ‘Augur’ to construct and cannot be commonly used. Besides, if the pits are very deep, it may contaminate the underground water.

(f) Water Seal/Pour Flush Latrine
As this type of latrine needs to have a water seal with S shape to avoid smell and fly breeding, it is called water seal It must consist of a concrete floor slab with a squatting pan or seat. A seal of water is fitted below the seat. Water will wash away feces after use. It helps in preventing access to flies and mosquitoes as well as odor. This type of latrine is most appropriate for people who use water for anal cleansing and squat to defecate. Otherwise solid anal cleansing materials may have blockage problem.
This type of latrine can be installed inside homes. It needs low volume of water for flushing and it can be connected to a sewer systems. However, at least 4 liters of water per day per person has to be available throughout the year, bulky anal cleansing materials can temporarily block the pipe. With the need of cleansing, the water seal is frequently broken during defecation.
(g) [bookmark: bookmark52][bookmark: bookmark53]Sulabh latrine
Sulabh latrine needs two pits septic tank linked with latrine in Y shape. Therefore, it is rather permanent type of latrine and better than simple pit latrine. It has many advantages and disadvantages. Some of them are as below:
Disadvantages


[bookmark: bookmark54][bookmark: bookmark55]
	Advantages
•	Persons with simple training can construct     it.
•	It is permanent as there are two pits. When one is filled, another is used. Later, the former becomes compost and will be empty after taking compost.
•	As it is made up of concrete ring, it is leak-proof. It is strong because it is made of a concrete cement slab and a pan.
•	It is odour-proof as there is water-seal. It helps to make the surrounding environment clean.
It protects us from faecal-borne diseases. As a result, money is saved and life becomes health
	Disadvantages
· Expensive to build 
· Not suitable in water storage ares













ACTIVITY
Study the latrine in your locality. Fill in the following table and write a short conclusion:GLOSSARY

	What types of latrines are there?
	What type of latrine is in your house?
	Are the latrines affecting the environment? If yes, how?

	
	
	


	Accumulation
Aerobic
 Anaerobic Bursting
 Clog 
Decibel (dB)

	: Collection/storage
: Involving or requiring free oxygen.
: Relating to or requiring the absence of free oxygen.
: Breakdown of pipe as a result of heavy pressure
: Block
: An unit of measurement expressing the intensity of a sound or the power of an electrical signal, equal to one tenth oJa bel.



Distillery: Factory of alcoholic drink 

Excavation:  Digging out from the ground

Fabric painting : Profession of painting in cloths
Global warming : Process of increasing heat of earth's surface
Green house : House made of glass in which heat cannot be escape • Haphazardly : Randomly without knowing the consequences	,
Ozone layaer (n.):  A layer in the earth's stratosphere at an altitude oj
10 km containing a high concentration of ozone (o3) absorbs most of the ultraviolet radiation reaching the  from the sun.

Ozone (n.) 

pollutants
Quality of life

Residues
Sullage In.)

An unstable, pungent (strong smell), toxic form of oxygen with atoms in its molecule, formed in electrical discharges or by ultraviolet  light.

Matters, which cause pollution
                                     State of satisfaction and happiness with the              fulfilment basis human needs
:Wastage
 Waste from household sinks, showers and baths, but not toilets.





    1.Given very short answer to the following question.
             (i) What is pollution ?



(ii) Give any two examples of water pollutants.
(iii) Name any two diseases caused by air pollution.
(iv) Mention a method of solid waste management.
(v) What is incineration?
(vi) Write a type of pollution due to drainage.
(vii) Mention any two measures to manage organic solid waste.
(viii) Give an example of waste, which can be reused, fix) Who started borehole latrine?
2.Give short answer of the following questions:
i. What do you mean by environmental health? Mention its importance.
ii. Describe any 3 causes and preventing measures of air pollution.
iii. How is the water polluted? What can be done for it? Mention any 3 measures.
iv. Mention any 3 causes, effects and preventive measures of noisepollution.
v. Briefly mention the sources of solid waste.
vi. Describe any 3 measures of solid waste management.
vii. Make a list of types of latrines.
viii. What types of latrine do you prefer? Given any three reasons.
ix. How can we manage the solid waste? Explain.


3. Write short notes on:
(i) Management oi wastewater
(ii) Solid waste management
(iii) Composting
(iv) Cesspool
(v) Borehole latrine
(vi) Decibel
4. Justify with reason:
(i) Healthy environment makes us healthy.
(ii) Human beings are responsible for pollution of water.
(iii) There is also economic benefit of biodegradable urban waste.
(iv) Trench latrine is important.
5. Distinguish between:
(i) Recycle and Reuse
(ii) Simple pit latrine and Sulabh latrine
(iii) Organic and inorganic waste
(iv) Man-made and natural causes of pollution
[bookmark: bookmark56][bookmark: bookmark57]ACTIVITY
1. Observe the land in your locality and prepare a short study report on the following points:
(a) Status of land	(b) Causes of land pollution
(c) Effect on land pollution	(d) Measures to control land pollution
2. Fill in the following table writing about simple pit latrine and Sulabh latrine in points.
		-Aspect
	Simple pit latrine
	Sulabh latrine 

	Construction
	
		

	Advantages
	
	

	Disadvantages
	
	

	Conclusion	
	
	



[bookmark: bookmark58][bookmark: bookmark59]                                               flashback
· Environmental health is a public health issue related to various physical, biological, social and cultural aspects of the environment, which are required for the quality of life of people.
· pollution is any undesirable change in physical, chemical and biological properties of air, water and land, which may cause harm to man or other organisms.
· Basically/ there are two type of sources/causes of pollution: (a) Natural sources and (b) human induced causes. Natural causes include volcano, earthquake, flood/landslide, greenhouse effect and storm. Human induced sources include deforestation, excavation, industrialization, scientific explosion, unplanned urbanization, construction works and discharge of domestic, hospital, vehicles.
· pollution can be of four types: air pollution, water pollution, land pollution and sound pollution.
· Air can be polluted through the discharge of vehicles, factories, burning and polluted land and water. It can cause many health problems like abortion, kidney problems, asthma and bronchitis.
· Water pollution takes place because of waste water, agrochemicals, fertilizers, hospital discharges and haphazard use of water resources without the measures of safety. It can cause water-borne diseases like typhoid, cholera, diarrhoea, dysentery.
· Unplanned disposal of solid and liquid waste in the land which causes the loss of its natural property is land pollution. It can spread the disease and odor.
· Intolerable volume of sound is called sound pollution. Vehicles, loudspeakers, aeroplanes, factories etc. create the sound pollution. Blood pressure and loss of hearing are some of the diseases caused by sound pollution.
· Increase in awareness, pollution control and legal provision can be the efforts of pollution management.
· Waste is generated from house, academic institutions, office, industrial and commercial areas as the by-products of human activities. Waste can be solid waste, liquid waste and human excreta.
· Sources of solid waste are industries, construction sites, hospitals, hotels, businesses mechanical workshops, roads and other institutions.
· Solid waste can be classified as biodegradable (organic) waste and n on-biodegradable (inorganic) waste.
· Biodegradable (organic) solid waste can be managed by dumping, sanitary landfill, burning (incineration) and compost preparation. Inorganic solid waste can be managed by reduction of waste, reuse and recycle.
• Industries, laboratories, hotels and hospitals discharge huge amount of wastewater. Wastewater can be managed by domestic method (mechanical purification, irrigation, sewage and cesspool). Public method includes primary treatment (delectation) and secondary treatment (Aerobic treatment and anaerobic treatment).
• Human excreta have the three main impacts: (i) Pollution of surrounding environment, (ii) pollution of air, water and land and (iii) spread of diseases. Therefore, it is necessary to manage it properly.
[bookmark: _GoBack]• Latrines are the ways of managing human excreta. There are many kinds of latrines. Simple pit latrine, aqua privy latrine, trench latrines, borehole latrine, water seal/ pour flush latrine and Sulabh latrine can be some examples.
image5.jpg




image6.jpg




image7.jpg




image2.jpg




image3.jpg




image4.jpg




