MANAGEMENT OF SOILD WASTE
Waste: it is defined as material for which no use in intended.
Waste can be classified on the basis of state of matter. It can be solid, liquid or gaseous in nature. The discarded solid material after use is called solid waste. The constituents of solid wastes are similar all over the world but the proportion varies widely from country to country and city to city.

Nevertheless, more waste is generated in urban areas as compared to rural areas.

Urban waste is serious environmental burden in every city. The municipal authorities cannot collect the refuse from all sources of origin. Most of remains dumped on roads, streets, residential areas, industrial areas, open spaces etc. which causes a great nuisance and unhygienic condition.

In India, 25-35 million tones of garbage is generated every day. Municipal authorities find it difficult to cope with the mounting heaps of garbage. There is no sufficient land for its safe disposal.

Sources of Solid Waste: 

· Domestic/household waste
· Garbage- waste food, vegetable, fruit peeling etc.

· Rubbish: paper, plastic, broken glasses, can, cardboard, wood, boxes etc.

· Excreta: waste product excreted by human beings and animals.

· Ashes and dust: when solid fuel is burnt, the residue left is called ash.
· Industrial waste

· E-waste

· Construction waste

· Mining

· Biomedical waste from hospitals

· Factories
· Commercial waste
· Nuclear waste from nuclear plants

· Waste from laboratories.

· Agricultural waste
Solid Waste Management involves activities, including:
· Collection

· Transfer and transport to suitable sites and

· Safe disposal of wastes by methods,

which are environmentally compatible/eco-friendly.

· Collection
In poor countries, collection methods are poor or even absent. Most of the waste remains near the place of source. Domestic garbage is generally thrown in streets or dumped on any available land. The heaps of garbage produce foul smell and are usually spread by stray cattle, pigs, rodents and rag pickers who search some reusable items. The clearance by municipalities is usually irregular.

Proper planning demands the provision of collection bins on streets and   along roads which must be cleared at least once or twice a day.

In developed countries, there are automatic machines for collection of waste. 
· Transfer and Transport to Suitable Sites
It needs a fleet of transport vehicles for the transfer of heaps of garbage from street corners or municipal dustbins to disposal sites or places of processing. Indian cities have only few vehicles (2-5 in city of 10lakh population) as compared to the amount of waste.

Pneumatic pipes (for sucking of refuse) may be laid down for the transfer of wastes from the collecting stations to the disposing sites in cities that will save considerable time and labor. They have been installed in some countries like Japan, Sweden, USA etc.

· Safe Disposal of Wastes by Methods
· Open dumping: throwing of solid waste in open areas, vacant plots, uncovered trenches, sides of roads etc.
· Merits:

· Cheapest method.

· Commonly seen in almost all cities of India and oldest method.
· Demerits:

· Heaps of garbage outside the cities or towns in open spaces gives an ugly look to area which is called landscape pollution or third pollution.

· Causes bad odour.

· Breeding places of flies and mosquitoes, which spread various diseases like diarrhea, cholera, malaria, dengue etc.

· Stray animals are seen near these heaps.

· Main source of air, water and soil pollution.

· Sanitary landfills: Sanitary landfills are engineered operations, designed and operated according to acceptable standards. The basic principle involves operation to deposit the refuse in a pit or trench dug, compact it with bulldozers and cover the material with at least 6 inches of soil at the conclusion of each day’s operation and final cover of 2 feet when the area is full. The engineering aspects include:
1. Drainage (for rapid run off)

2. Wind Direction

3. Distance from collection

4. Size (small size with limited capacity is not desirable) and

5. Ultimate use (public or private) after the operation is complete.

· Merits:

· These are most useful sites if properly planned and controlled methods are used.

· Generally, materials responsible for causing water pollution are eliminated before dumping.

· There is no danger of disease, insect breeding, health of stray cattle and their life because wastes are properly covered.

· Chances of air pollution or bad odour are also less if proper small vents are provided for the escape of harmful gases so that they are not accumulated in large quantities.

· Demerits:
· Non-availability of sufficient land in urban areas required for a long period in future.

· It is somewhat expensive method.

· Sanitary landfills are not constructed in the areas near airports, railway stations, residential complexes etc.

· The leaching of such areas can contaminate underground and surface waters.

· Gases from decomposition (e.g. CO2, CH4, NH3, H2S etc) of wastes may burst the landfill if proper small vents are not provided. It may cause air pollution.

· Only non-combustible materials are dumped into landfills.

· Unplanned landfill dug may lead to harmful effects.

· Incineration:
 It is the burning of waste aerobically at 900o-1000oC temperature and then passing hot gases and smoke through hot chamber (1300oC) followed by passing through water tower scrubber for removing suspended particles and poisonous gases like SO2. 
This technique was first used in 1885 but became popular in 1952. In developed countries, this method is very common but in developing countries it is rarely used.

· Merits:
· All combustible wastes can be burnt by this technique.

· About 1/3rd of the volume of the waste is left after incineration.

· It reduces the cost of transportation of waste to the disposal site.

· Land requirement for dumping or land filling is reduced to one-third.

· Dumping places and landfills become comparatively harmless.

· Demerits:
· Expensive technique which cannot be afforded by developing countries.

· Installation as well as operational costs is both high.

· The capacity of the units is less as compared to the volume of waste generated by cities.

· Volume of the residue like ash, suspended particles, gases etc is high.

· Vermicomposting and Vermiculture
Compost is a fully decomposed organic matter like humus. The process of converting biodegradable organic wastes or crop residues into compost is called composting. Decomposition occurs under anaerobic conditions by bacteria and fungi.


Vermicomposting is the process of decomposition of organic material into compost with the help of Red earthworm (Eesenia fetida, American earthworm).These earthworms are epigenic in nature. It lives above the surface of the earth. The Vermicompost has high nitrogen, phosphorus and potash as compared to compost.

Vermicompost increases the fertility of the soil and gives high crop yield if used in agriculture.

Uses of Red Earthworms, Eesenia fetida:

· Good feed of hen (poultry, piggery).

· Rich source of protein (nitrogen and minerals).

· Easy to multiply.

· Eat only waste.
Body of earthworms is made up of proteins and lipids. In the gut of earthworms, these bacteria are present and in that gut, there are certain enzymes which can eat even hairs. These enzymes are not present in any organism.

Red earthworms eat organic waste. It is epigenic. It works above the earth. It is cost effective. The gizzard (mouth) is a mill where the food is converted into small finite pieces. The enzymes promote the digestion. The aerobic bacteria which are available in the gut of earthworm is unique. In the gut, aerobic bacteria are present. It has a unique combination of enzyme produced by the bacteria. These bacterial degradation enzymes further catalyze and promote degradation process.

Precaution: 

· No direct light.

· Not too much wet.

· Not direct rain.

· Protect from birds and other stray animals.

· Be careful that wastes do not contain red chilies or citrus fruits.

Vermiculture is the culturing of earthworms by providing them favorable conditions.

· Merits:

· Vermicompost helps in reducing waste volume in urban as well as rural areas.

· It provides employment and job opportunity to many people.

· Vermicompost is rich in major and minor plant nutrients.

· It doesn’t produce any foul smell.
· Demerits:

· It requires collection and separation of organic wastes from non-biodegradable wastes.
· Organic Farming 
It is a production system which avoids or largely excludes the use of synthetic chemical fertilizers, pesticides, growth regulators and livestock feed additives. Organic farming mainly relies on crop rotations, crop residues, animal manures, legumes, green manures, biological pest control. 

Organic farmers use non-synthetic pesticides such as hand picking insects and other biological technique to damage from diseases and insects.

· Merits:

· Improves soil fertility.

· Avoid biomagnifications of toxic chemical.

· Improves health of people and no adverse effects on biodiversity and will restore natural balance in the ecosystem.

· Demerits:

· Yield of crops is comparatively low but the higher price of the produce compensates for this.
· At initial stages, it needs patience, technical knowledge for crop growers and support from Professionals, Government, NGO’s etc.
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