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Solid waste management was considered a liability till late 1990 because large land was wasted to accommodate such waste. It was realized that if suitable design measures are adopted, it can be a source of revenue generation. Keeping this aspect in view, it was decided to develop alternative technologies and approach. It was realized that if suitable technology is adopted to manage solid waste it can give a much better return.

Simple technology like composting was used to manage solid waste in place of land filling technology. It gives sufficient bio-gas, which improves the quality of land where it is disposed. It will not only save the land and the same can be used as alternate purpose. It will provide organic manure, which is better than inorganic manure. For better quality manure techniques like vermicomposting was developed.

The comprehensive approach to revisit the subject in introducing a comprehensive book on solid waste management. The book describes apart from conventional and non- conventional method of collection of such waste in a systematic manner, but also provide alternative management techniques for safe methods for solid waste management.

Recovery of energy is another important dimension, which becomes a part of the discussion. Biomedical waste collection is another tedious subject which hasbeen thoroughly discussed in the book. Emerging process and technologies is another important aspect without this the book would not have served. Important dimension has been added by taking a suitable examples, through selection of a live sub-project and it has been solved through analysis. Examples of Timarpur, Okhla and Bhalswa plants are thoroughlydiscussed with their weaknesses and salient features.

This comprehensive book would not only serve as text book for students, but also as a reference tool to undertake new projects which would give an interesting solution to manage solid waste into a much rewarding and fruitful waste.
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1.1  Analysis of Garbage
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The following is the analysis.



Paper = 7.07%

Plastics  = 0.86%

Metals = 1.03%

Glass  = 0.76%


[image: ]Ash and fine earth = 31.74% Total combustible matter  = 41.46%


Carbon  = 15.32%


Nitrogen = 0.584% Phosphorous as P2O5 = 0.59%

Potassium as K2O = 0.678%

Re-use of Solid Waste Materials: Re­use (re­cycling) of waste materials occurs whenever the waste product has utility in other applications such as for example, paper and polythene bags. Plastic and glass containers are readily re­used. This reduces the solid waste accumulation.

Materials Recovery: A number of materials present in municipal and industrial wastes are suitable for recovery and re­use. For example, paper, cardboard, broken glass, broken plastic, ferrous scraps, non­ferrous scraps are recovered by re­cycling.

Energy Recovery: About three­fourth the components that comprise solid wastes are organic, and thus the potential for heat energy recovery is high. Heat energy is converted into electrical energy in modern waste treatment works.
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Solid Waste Management in Small Towns

There are four aspects of solid waste management in small towns: storage, collection, transportation and disposal.

Storage

Refuse is temporarily stored in houses or industries in suitable containers. After the containers are filled up, the refuse is dumped in refuse collection boxes, bins or dust bins provided at suitable positions on the streets.

Storage bins may be made out of galvanised iron, mild steel or some other suitable material, RCC bins are also in use. The capacity of the bins should be such that they can be easily lifted up by one man. The following are the requirements of storage bins:

(i)  They should not produce an unsightly appearance on the street.

(ii)  They must be well painted, water­proof and fire­proof.

(iii)  Tight fitting covers should be provided for bins.

Collection of Refuse

Refuse stored in the storage bins is collected periodically. It should be collected as early as possible, otherwise, it will produce offensive smell and attract flies. Garbage is collected in closed trucks, tractor trailers, etc. and taken out of the town or city for further disposal.

During summer, the solid waste should be collected twice a day. In the cold season, it must be collected at least once a day.

The collection of refuse in residential areas may be done during the daytime, whereas in commercial areas it has to be done at night.

The capacity of the vehicle used for collection of refuse may vary from 2 to 20 m3. The route of the refuse collection vehicle should be such that the distance to be traversed by the fully loaded vehicle up to the disposal point is minimal.

Transportation of Refuse

The transportation of refuse involves about 70 to 80% of total cost of solid waste management. Suitably covered vehicles having side­loading or rear­ loading facilities must be used. The body of the vehicles must be water­tight.
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1.2  Management of Solid Waste
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The analysis of the activities associated with the management of solid waste from the point of waste gathering to final disposal is described below.
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The activities involved have been classified into five activities:


	Waste gathering

	Onsite handling, storage and processing

	Collection and transport

	Processing and recovery

	Disposal


[image: ]

Activity Element Explanation
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	Waste gathering Activities in which materials are identified as



no longer being of utility and value and gathered together for disposal.


	Onsite handling, Activities linked with the handling, storage, storage and   and processing of solid wastes at or near the processing   point of origin.

	Collecton, and Activities linked with the gathering of solid transport  wastes and transporting wastes after collection



to the site where the collection vehicle is emptied.


	Processing and Activities linked to the methods/processes, recovery equipments and machineries used to recover



usable materials, re­cycle or conversion products or energy from wastes.


	Disposal Activities associated with ultimate disposal of



solid wastes, by conversion to harmless products and land­filling.


[image: ]

Waste Gathering

(Solid wastes are gathered from places of generation like homes, offices, industries etc. through waste paper baskets, bins, containers and so on.

Onsite Handling

(Onsite processing methods are used to recover usable materials from solid wastes to reduce waste volume.) Suitable polythene bags and plastic containers are used to separate wastes such as papers, plastics, glass, metals, etc. They are stored separately for processing at suitable places. The materials are sorted or compacted. The other materials are collected through containers. Sometimes the waste materials are compacted by self­loading vehicles equipped with internal compactors. They are transported to processing plants.
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Processing

The following are the activities connected with processing; mechanical volume reduction and thermal volume reduction.

Mechanical Volume Reduction: The volume of solid wastes is reduced by compaction mechanisms.

Thermal Volume Reduction: The volume of municipal wastes can be reduced by more than 90 per cent by incineration.

Ultimate Disposal

Land­filling is the method of disposal used most commonly for urban wastes. Land­filling involves the controlled disposal of solid wastes on the land surface. Sites should be within reasonable distance with sufficient cover material. The site should be capable of withstanding wet weather operations and it should situated away from regions of human habitation. The principal methods of land­filling are: area method, trench method, and depression method.

The area method is adopted when the terrain is unsuitable for the excavation of trenches in which to place solid wastes. The filling operation is usually started by constructing an earthen embankment. The wastes are placed in thin layers and compacted. Cover material is then placed over the compacted fill. The depth of filling may vary from 2 to 3 m.

The trench method is suited to areas where the groundwater table is 3 to 4 m below ground level. First, a portion of the trench is excavated with the help of a bulldozer and the soil is stockpiled to form an embankment. Solid wastes are then placed in the trench, spread into thin layers and compacted. The operation continues until the designed height is reached. Cover material is obtained by excavating an adjacent trench or continuing the trench that is being filled.

It is possible to use natural or man­made depressions effectively for land­ filling operations. Quarries, borrow pits, ravines and dry ponds can be used for this purpose. The solid waste is placed in the depression and compacted. Cover material is then placed over the compacted fill.

Care should be taken to preserve the quality of groundwater and structural stability. Wet areas such as swamps, marshes and areas exposed to the effect of tides should be avoided.

Leachate in Landfills

Leachate may be defined as a liquid that has percolated through solid waste. It contains suspended solids, dissolved solids and extracted materials from solid wastes. It is also composed of the liquid formed out of the chemical
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decomposition of wastes. Sometimes surface drainage, rainfall, and groundwater mingle with leachate. The leachate should be either removed for treatment or contained within the landfill.

Gases in Landfills

Gases found in landfills include air, ammonia, carbon dioxide, carbon monoxide, hydrogen, hydrogen sulphide, methane, nitrogen and oxygen. Methane and carbon dioxide are the principal gases produced from anaerobic decomposition of organic material.

Facilitation of Gas Movement with Vents

The lateral movement of gases produced in a landfill can be controlled by installing vents made of gravel. The spacing of cell vents vary from 18 to 60 m. The thickness of the gravel layer varies between 0.30 and 0.45 m.
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1.3  Disposal of Solid Wastes in Municipal Towns
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The following are the methods of solid waste disposal; dumping, sanitary landfill (controlled lipping), composting, pyrolysis incineration and dumping into sea.

Dumping

[image: ]This is a very crude and insanitary method. It consists of dumping the solid wastes in some selected areas. The dumped garbage can become a potential breeding ground for flies and rats and the health of the community around will be in danger. Garbage should be dumped far from residential areas.


[image: ]


Sanitary Land Filling

This method is simple, efficient and cheap.

It consists of providing a deep wide trench (3.5 m  6.0 m) and filling it up with refuse up to a depth of 2.0 m. The refuse is then compacted by rollers
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or bulldozers and covered with 1­2 m thick earth. The bacteria and fungi in refuse start the work of decomposition of organic substances and convert them into stable substances. The temperature in the sanitary landfill will be around 60° to 70°C during the first two weeks and will start dropping afterwards. The top of the fill is covered by a layer of earth or ash, properly levelled, with sides sloping at 45° to the horizontal.

Composting

This is a method wherein refuse is mixed with sludge and night soil and allowed to undergo decomposition and stabilization by the action of bacteria. The organic matter gets decomposed into stable, non­injurious substances which are of economic value to the soil. The final product will be good manure.

There are mainly two methods of composting anaerobic and aerobic. The present anaerobic method is the Bangalore method of composting.

This was first brought into use in 1944. In this method, cans, metals, glass,

etc. are removed. The carbon to nitrogen ratio is fixed at 30:1 or 35:1 by adding digested sludge to the refuse. Trenches of length 4.5 to 10.0 m, depth 90 cm and width 1.5 to 2.5 m are excavated. Night soil and refuse are filled in alternate layers and the top layer is covered with earth (15 cm thick) and the entire mass is allowed to decompose for 4­5 months.

Pyrolysis

This is also known as destructive distillation. In this process solid wastes are either shredded until they are finely ground or partly shredded and then heated in an oxygen free atmosphere. Most organic substances are split through a combination of thermal cracking and condensation reactions into gaseous, liquid and solid fractions. This process is highly endothermic. The characteristics of pyrolysis are:

(i)  The generation of a gas fraction containing primarily hydrogen, methane, carbon monoxide, carbon dioxide and various other gases.

(ii)  The generation of a liquid fraction consisting of a tar/or oil, steam containing acetic acid, acetone and methanol.

(iii)  The generation of a solid fraction consisting of almost pure carbon with other inert materials that have entered the process. The distribution of the product fractions varies with the temperature at which pyrolysis is performed.

Incineration

This is also known as combustion. Thermal conversion products that can be derived from solid wastes include heat, gases, a variety of oils and various rotated organic compounds. The major elements of solid waste are carbon,
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[image: ]Table 1.1 Composition of Solid Waste
Component




[image: ]Domestic or­ ganic wastes



––––––––
[image: ]



C o m b u s t i b l e rubbish
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N o n ­ c o m b u s ­ tible rubbish
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Ashes (cinders, clinkers and residues)
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C o n s t r u c t i o n and demolition
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I n d u s t r i a l wastes
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H a z a r d o u s wastes



Composition



Domestic organic residues comprising animal, vegetable­residues resulting from processing (handling, preparation, cook­ ing, spillover and residues.)




Combustible solid wastes excluding do­ mestic organic wastes, consist of mate­ rials such as paper, cardboard, plastics, textile, rubber, leather, wood, wooden furniture, dried garden cuttings




Consists of glass, porcelain, disposable tin cans, aluminium cans, ferrous and non­ferrous metals, corroded metal scraps, cement concrete scraps, broken stones, bricks etc.




Materials remaining from the burping of wood, coal, coke, lignite, and other com­ bustible wastes. Ashes and residues are generally composed of fine powdery ma­ terials. Cinders, clinkers and other small quantity of burnt and unburnt materials.




Wastes from demolished buildings com­ prising bricks, stones, cement concrete, lime concrete, plaster, lumber, porcelain, cast iron, plumbing and broken electrical components.




Solid wastes arising out of industrial pro­ cesses comprising rubbish, residues of burnt materials, ashes, cinders, chemi­ cal wastes, etc.




Wastes that cause substantial danger to ecosystem comprises materials that are toxic, radioactive, corrosive or inflam­ mable. Sources: hospitals, treatment plants, chemical plants, atomic power stations, leather processing units, chro­ mium plating industries, etc.


Decomposition



Putrescible decompose rapidly, especially in tropi­ cal climate; bio­gas can be generated.




Energy can be recovered by burning; steam and electric energy can be generated.
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May be used for filling and reclamation of low­lying areas, ponds, etc.
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May be used for land rec­ lamation. Flyash can be used for mixing in concrete and manufacturing cellular concrete.
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May be used for land fill­ ing and reclamation.
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Have to be treated before disposal.
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Have to be chemically treated to make them non­ hazardous to ecosystem.
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Fig. 1.2: Typical Layout of a Landfill
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hydrogen, oxygen, nitrogen and sulphur. When solid waste materials are combusted (burned) the gaseous and liquid products include CO2, H2O, N2, SO2. Heat contained in the gases produced from the incineration of solid wastes can be recovered by conversion to steam. Incinerator gases are discharged to the atmosphere after cooling.

Dumping into the Sea

Solid wastes cause pollution to the aquaculture, if they are dumped into the sea along the coast. But radioactive substances are packed in containers and taken deep into the sea and then dumped. Those containers reach the bottom of the sea. In due course they lose their radioactivity.
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1.4  What is Bio-gas?
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Bio­gas is obtained by anaerobic fermentation of organic substances, such as cattle dung (gobar), green leaves, animal urine, animal fodder, night soil, perishable food products and kitchen wastes. The decomposition results in the production of gases like methane (CH4), carbon dioxide (CO2), nitrogen

(N) and sulphuretted hydrogen (H2S) at normal temperature and pressure. Out of these gases, CO2 and N are non­combustile and do not support combustion. CH4, however is highly combustile and is responsible for the burning of bio­gas into a non­luminous flame. Bio­gas is approximately two­ thirds methane and one­third carbon dioxide.

Potential of Bio-gas

Bio­gas contains 4500 to 6000 calories per cum; thus providing a convenient source of heat at low cost. One cum. of the gas at 6000 calories, is equivalent to the following quantities of other fuels: 1.1 liters of alcohol; 0.8 liters of petrol; 0.6 liters of crude oil; 1.5 m2 of cooking gas; 1.4 kg. of charcoal and

2.2 KWH of electrical energy. Bio­gas can, therefore, be used as a source of energy for cooking, lighting, driving oil engines, pumping water for irrigation, running chaff cutters, floor mills and other rural industries. It is found that bio­gas using cattle dung alone can extract 3.5 times of useful energy from cattle dung of that derived by direct burning. It is estimated that of the total available cattle dung in Punjab state of 8.76 million tones per year, bio­gas production would be 1.66 billion cum. per year, which has an electric power equivalent of 8.8 megawatt hours and kerosine equivalent of 1.09 billion tonnes per year. Besides, the manure produced as a bye­product would be


	million tonnes having available nitrogen content of 1.5 lakh tonnes. All the aforesaid figures prove beyond doubt the immense potential of bio­ gas as a source of energy.



Uses of Bio-gas

Besides its use for cooking, lighting and driving oil and gas engines, bio­gas serves other purposes especially in rural areas. These include the following:
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	It makes an efficient use of the slurry produced after digestion in the gas plant. The slurry can be converted into a quick return compost without loss of soil nutrients viz., nitrogen, phosphorus and potash.

	It ensures health of the rural folk by eliminating nuisance due to mosquitoes, flies and insects breeding on exposed cattle dung. It also promotes the well­being of the house wives through prevention of eye diseases caused by burning cattle dung cakes in chullahs.

	It eliminates pollution of atmosphere due to smoke from chullahs as bio­gas in non­polluting and smokeless.
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1.5  Bio-gas Plant
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Bio­gas plants being constructed are generally of two types— (i) KVIC model evolved by Khadi and Village Industries Commission, Bombay and (ii) Janata model evolved at Etawah Research Station, U.P. Bio­gas plants are similar in action to the sludge digestion tanks.


	KVIC Model



It has four main parts—namely mixer or inlet tank, digestor, gas holder and outlet tank. The mixer is a small tank made of brick or concrete where cattle dung and other wastes are mixed with water in the ratio of 4:5 (by weight). The mixed stuff is then allowed to flow through an inlet pipe into the digestor. The digestor is a deep pit well lined with brick or concrete, where the mixture would be retained for a period of generally 15­20 days, sufficient for anaerobic fermentation to take place. The pit has a partition wall in the middle, dividing it into two semicircular components. The inlet and outlet hume pipes reach the bottom of the pit on either side of the partition wall. As the mixture gets filled up in the well (or pit), the digestion process enables equal quantity of digested slurry to flow out through the outlet pipe. The partition wall remains submerged in the slurry and allows the organic matter sufficient travel within the digestor to undergo complete de­composition within the period of digestion.

The gas is collected in a gas holder which is a drum made of mild steel sheets. The drum dips into the slurry and rests on a ledge constructed inside the well. The drum rises as the gas is collected. The accumulated gas flows out through the outlet provided at the top. The gas may be led to the kitchen or used for gas lamps. The accummulated gas is under pressure equivalent to the weight of the drum. The pressure 7.5 to 15 cm. of water column, though small, is sufficient to press the gas into the kitchen stove or gas lamp. In its up and down movement, the drum is guided by a central guide pipe fitted in a frame fixed in masonry work. The gas holder being of mild steel shall have to be painted once after a year or two to protect it against corrosion.
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masonry dome. The gas exerts pressure on the dung slurry inside the digestor due to which the slurry is forced into the inlet and outled chambers.

This continues till the gas starts bubbling through both the inlet and outlet chambers. With the use of the gas, the gas pressure in the digestor is reduced due to which same fluid i.e., slurry from the inlet and outlet chambers starts coming back. This hydrodynamic flow of slurry continues in either direction several times in day depending upon the use of gas.

In the KVIC model, the cost of steel drum itself is over 40 per cent of the total cost of the plant. Besides, the drum requires to be periodically painted. Once it gets corroded, the drum has to be replaced. Both of these defects are taken care of in the Janata model which is comparatively much cheaper. However, it suffers from the problem of low gas yield due to leakage from top and junction of the roof with digestor wall. The dome requires a specialized design and skilled construction. This could result in offsetting the low cost criteria due to absence of steel drum, unless improvised technology of the Janata bio­gas plant model could be devised. Another disadvantage of the Janata plant is that the pressure of the gas is not uniform but continues to fall with use and the flow needs to be regulated after sometime.

Plant Design Criteria

In designing a bio­gas plant, following criteria are generally followed:


	The plant capacity is fixed on the basis of cattle dung @ 15 kg. per day.

	The amount of gas produced is on the basis that 1 kg. of cattle dung generates 50 liters of gas.

	For the digestor well, its volume upto top level of slurry is taken as 2½ times plant capacity, on the basis of operating cycle of fermentation of 50 days and 1½ times plant capacity, if the fermentation cycle is reduced to 30 days.

	The capacity of gas holder, allowing for gas consumption, may be taken as 50 per cent of gas produced per day. The height to diameter ratio of gas cylinder is taken as 0.3 to 1.0.

	The gas consumption for different uses may be taken as—cooking: 225 liters per day per person; lighting: 125 litres per lamp of 100 candle power; motive power: 420 litres per H.P. per hour.



Digested Slurry Handling

The slurry coming out of the digestor is fully digested and in a finely­divided form. It contains both nitrogen and humus and can profitably be used in the form of fertilizer. There are three ways of handling the digested slurry.
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	It can be applied directly on the field by mixing with irrigation water. Because of the nitrogen content (2 percent) of the slurry, it mixes with the soil very well.

	The digested slurry can be used in composting. The Bangalore method of placing alternate layers of vegetable refuse and slurry is usually adopted. A series of compost pits are dug near the gas plant. When one pit is full slurry is led into another pit and filling process repeated. Because of the presence of nutrient material in the slurry and its reaction with the bacteria, process of composting is much accelerated. By the time second or third pit is full, the first one becomes dry enough for digging out manure.

	The digested slurry is best handled through the drying bed method which is quite similar to the drying bed method of sludge disposal described in Art. 7.3.11, Pt.II. About 0.1 sq. m. of space is needed for each kg. of dung fed to the plant. In the tropical climate and especially int he summer season the moisture content of slurry quickly reduces without any appreciable loss of nitrogen. At least two drying beds are needed for each plant because when one is being loaded, the other bed is drying. The dried material is removed by scraping the sand layer after which bed is ready for reloading.
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1.6  Digestion of Night Soil and Gobar
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Peoples of most of the villages of India keep cows, buffalos,bullocks etc. animals for their field purposes as well as milk animals. The excremental matters of these all animals is mostly dried and used as fuel for kitchen. But in rainy season and some part of winter, when it is not possible to dry it, the cow and other animals droppings are disposed off in various ways without making any use of them. At some places these are utilized in the production of natural manure.

Nowadays the ‘Gobar Gas Plants’ are becoming very popular in the villages for the production of Gobar gas from the animals droppings.

Fig. 1.5 shows the section through a typical gobar gas plant. Essentially consists of a circular well shaped tank, divided in two compartments by one partition wall. It is covered from top by a cylindrical dome, which collects the gas. One inlet is provided for feeding excremental matter and one outlet is provided through which digested sludge in the form of rich manure comes out.

The night soil from the water closet directly reach in the digestion tank through pipes. The water is added in the animals dung to form a slurry of about 10% solids. This slurry is fed into digester through the inlet pipe.
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Fig. 1.5: Gobar gas plant




The gas produced is collected in the cylindrical dome provided at the top as shown in the figure, from where it is taken through pipes to the kitchen and other uses. Nowadays ceiling fans, bulbs, kitchen furnaces, pumping set engines etc. use the gobar gas as their energy for their operations.
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The characteristics of night soil are different from those of cow dung as shown in Table 1.1. Person having 4­5 animals can easily construct a Gobar Gas Plant to meet the need of his kitchen fuel gas, in addition to the good quality manure.


Table 1.1

Characteristics of Night-soil and Cow-dung (Raw)

	S.No.

	
Characteristics


	Cow dung%

	Nigh soil%


	1.

	
Total solids


	18­25

	11­15


	2.

	
Volatile solids as % of total solids


	70­80

	82­88


	3.

	
Moisture content of raw material


	85­90

	75­83


	4.

	
Total nitrogen as N


	1.4­1.8

	3­5


	5.

	
Total phosphorus as P2O5


	1.0­2.0

	2.5­4.5


	6.

	
Potassium as K2O


	0.8­1.2

	0.7­2.0




The percentage of nitrogen, phosphorous and potassium in the digested sludge are the same as those in the raw materials of night soil and cow dung.

Role of Sweeper

The sweeper should ring the bell or blow the whistle indicating his arrival at the place of his work and start sweeping the street. The people may be directed through adequate publicity campaign that on hearing the bell or whistle they should deposit their domestic biodegradable waste into the handcart of the sweeper or hand over the waste to him/her.

At places where it is not convenient for the householder to deposit the waste in the handcart/tricycle, on account of their non­availability at home when sweeper arrives in their areas, they may leave the domestic waste in domestic bins or bags just outside their houses on the street in the morning so as to enable the sweepers to pick up the waste and put it into the handcart.

No sweeper may be expected or directed to do house­to­house collection by asking for waste at the doorsteps, as this will affect his energy and productivity.

Collection through Motorised Vehicles

Local bodies as an alternative to doorstep collection through containerised handcarts may deploy motorised vehicles having unconventional/sounding horn for doorstep collection of waste. Driver of the vehicle should intermittently blow the horn announcing his arrival in different residential localities and on hearing this, the householders should deposit their domestic waste directly into such vehicle without loss of time.
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1.7  Methods of Primary Collection of Waste
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In private societies, complexes and multistoried buildings, normally no sweepers are provided by local bodies, hence private sweepers are generally engaged. It may therefore be made compulsory for the management of the societies, complexes and multistoried builders, to keep community bins or containers in which dry and wet waste may be separately stored by there residents. Such bins may be placed at easily approachable locations to facilitate convenient collection by the municipal staff or the contractors engaged by the local body. The local body should arrange to collect waste from these community bins/containers through handcarts, tricycles, pick­ up vans, or other waste collection vehicles as be convenient, on a daily basis.

To facilitate collection of waste from societies or commercial complexes, the local bodies should by a rule, make it obligatory for them to identify an appropriate site within their premises for keeping such bin/container for the storage of waste.

Collection of Waste from Slums

Local bodies should collect waste from slums by bell ringing/whistle system along their main access­lanes. Residents should bring their wastes from their houses to handcarts. Where slum residents prefer community bins, they should bring their biodegradable waste to these bins only an hour or two before the time of clearance. The local body may, if so desired, engage a private contractor for collection of such waste. Performance certification by a “Mohalla (local level) Committee” may be insisted upon in such cases.

Collection-at-the Doorstep in Posh Residential Areas

In posh residential areas where the residents as a whole might not be willing to bring their waste to the municipal handcart/tricycle, system of collection from the doorstep on full cost recovery basis may be introduced. This service can be contracted out by the local body or NGOs or contractors registered with the local body may be encouraged to provide such service in the areas where it is found economically viable to introduce door to door waste collection service. This service may not be provided to isolated houses, shops and establishments. Penal provisions may be introduced for failure of service where contracts are proposed to be awarded.

Collection of Duly Segregated Recyclable/Non-biodegradable Waste from Households

Recyclable waste has a value. Several rag­pickers in the urban areas, therefore, move from street to street, bin to bin and go to the dump yard to pick up recyclable waste. These rag­pickers are exposed to health risks as they put their bare hands in contaminated waste. They sell contaminated
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waste to the waste purchasers stored in slums creating unhygienic conditions. Quite often they spread the waste at the dust bin site to pick up recyclable. This system can be improved by introducing a system of collecting recyclable waste from the doorsteps changing the roll of rag­pickers to that of waste collectors. This informal sector could thus be organised through NGOs, upgraded and given an opportunity to earn their living through doorstep collection of unsoiled recyclable waste.

NGOs may be activated to organise the rag pickers and convert them into doorstep waste­collectors to improve their quality of life and to reduce their health risk. This will also increase their income levels. NGOs may allot to such waste collectors specified lanes and by­lanes comprising of 150 to 250 houses and some shops for doorstep collection of recyclable. They may also be given identity cards by the NGOs for increasing their acceptability in society. NGOs and/or the corporation may support such waste collectors by giving them bags and tools required for collection of recyclable waste from the doorsteps. The local body may also inform the community of the arrangements made by the NGO and advise them to avail of the services.

Encouragement to Ngo’s/Private Sector

Local bodies may also encourage NGO/private sector to collect both food/ biodegradable waste as well as recyclable waste from the doorsteps on their own by making direct contractual arrangement with the residents’ associations/commercial complexes to reduce their financial burden.
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1.8  Collection of Waste from Shops and Establishments
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Shops and establishments normally open after 9 am. These timings do not synchronize with the usual work schedule of sweepers. Under such a situation one of the following alternatives may be adopted.

•  Sweepers may first carry out the work of street sweeping in the morning hours as usual and soon thereafter take up the work of doorstep collection of waste, after most of the shops have opened.

•  Waste collectors (rag­pickers) may be organised to collect the recyclable waste from shops and establishments as soon as they open, as most of such waste is recyclable. Working arrangements may be made with the shops and establishments accordingly. The shops & establishments may be asked to store waste in two bins if they produce waste other than recyclable waste also. This arrangement may be made on ‘No payment’ basis on either side.

•  The recyclable material received by the waste collectors directly from shops and establishments would give them a better return. The waste would be dry and not soiled and would fetch a good price in the market.
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This will work as an incentive for them to continue door to door collection.

The associations of markets, shops and establishments may be persuaded to organise this service with the help of NGOs and waste collectors in their market.


[image: ]

•  Doorstep collection service from shops and establishment may be provided or may be contracted out on ‘full cost­recovery’ basis.

•  Large commercial complexes could use 3.0 cu.m to 7.0 cu.m containers, which are commonly used by the
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(ii) Janata Model

The Janata Model of bio-gas plant is based on the pattern of
Chinese model. It is similar in construction to the KVIC model
except that the steel drum is replaced by a dome roof or flat
reinforced cement construction. The biogas is formed in the

same manner as mentioned earlier, and is collected in the
e £ MaEnry Dome Holding Gas

{ Outlet

Sectional Elevation

Fig. 1.4

anata Model of Bio-gas Plant





d2d_images/image008.png





