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ABSTRACT 

Benjamin Franklin, one of the founding father of the U.S., had said, ”The only things certain in 

life are death and taxes” But there is a third certainity in life ; that is garbge or solid waste in 

technical lingo. Yes, the smelly stuff we choose to keep out of sight and hence out of mind, is a 

reality that needs urgent attention. The launching of new energy policy by Govt. of India, 

“Energy for all by 2012”, and the policy on liberalization of energy production have opened a 

number of opportunities in power sector. Independent Power Producers (IPP) are exploring 

many renewable energy sources like fuel cells, solar, wind etc. for production of energy at 

affordable rates. The Municipal Solid Waste (MSW), which is available abundantly, is now 

gaining importance as a source of energy in many places in India. 

Every year, about 55 million tonnes of municipal solid waste (MSW) and 38 billion liters of 

sewage are generated in the urban areas of India. In addition, large quantities of solid and 

liquid wastes are generated by industries. Waste generation in India is expected to increase 

rapidly in the future. As more people migrate to urban areas and as incomes increase, 

consumption levels are likely to rise, as are rates of waste generation. It is estimated that the 

amount of waste generated in India will increase at a per capita rate of approximately 1-1.33% 

annually. This has significant impacts on the amount of land that is and will be needed for 

disposal, economic costs of collecting and transporting waste, and the environmental 

consequences of increased MSW generation levels. It is expected that by 2030 about half of the 

Indian population will be residing in urban areas. This pace of urbanization is already being 

accompanied by problems of water supply, sewage disposal, municipal waste, the lack of open 

landscaped spaces, air and water pollution, and public transport, along with others.  

Keywords: MSW, Incineration, Cost function, Solid Waste Management, IREDA, MNRE 

1. INTRODUCTION 

Solid waste is the unwanted or useless solid materials generated from combined residential, 

industrial and commercial activities in a given area. Municipal solid waste (MSW) originates in 
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homes, businesses, and other urban areas. It may be categorized according to its origin (domestic, 

industrial, commercial, construction or institutional); according to its contents (organic material, 

glass, metal, plastic paper etc); or according to hazard potential (toxic, non-toxin, flammable, 

radioactive, infectious etc). Management of solid waste reduces or eliminates adverse impacts on 

the environment and human health and supports economic development and improved quality of 

life. A number of processes are involved in effectively managing waste for a municipality. These 

include monitoring, collection, transport, processing, recycling and disposal. 

Solid-waste management is a major challenge in urban areas throughout the world. Without an 

effective and efficient solid-waste management program, the waste generated from various human 

activities, both industrial and domestic, can result in health hazards and have a negative impact on 

the environment. Understanding the waste generated, the availability of resources, and the 

environmental conditions of a particular society are important to developing an appropriate waste-

management system. 

2. SOLID WASTE MANAGEMENT 

Solid-waste management may be defined as the discipline associated with controlling the 

generation, storage, collection, transfer and transport, processing, and disposal of solid waste in a 

manner that is in accordance with the best principles of health, economics, engineering, 

conservation, aesthetics, and other environmental considerations, and that is also responsive to 

public attitudes. In its scope, solid-waste management includes all administrative, financial, legal, 

planning, and engineering functions involved in the solutions to all problems of solid waste. The 

solutions may involve complex interdisciplinary fields such as political science, city and regional 

planning, geography, economics, public health, sociology, demography, communications, and 

conservation, as well engineering and materials science. For instance, if waste is wet or has a low 

heating value, it would not be possible to incinerate it without adding supplemental fuel. If a 

portion of the waste stream consists of organics and can be easily separated from other waste 

materials, bioconversion of the waste may become a viable strategy. On the other hand, the waste 

generated by industrialized countries may be different from those generated by non industrialized 

countries. Non industrialized societies may have more organic waste than those generated by 

industrialized countries. If this is the case, composting or anaerobic digestion may be more suitable 

for organic waste management.  

The activities associated with managing solid waste from the generation point to final disposal 

normally include generation, reduction, reuse, recycling, handling, collection, transfer and 

transport, transformation (e.g., recovery and treatment), and disposal. Depending on site specific 

conditions, a sound waste-management program can be established by combining some of the 
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necessary activities into integrated solid-waste management. On the other hand, legislative efforts 

and effective implementation are vital for the safe management and disposal of solid waste. 

Incentives may be provided for the development and practice of safe treatments, harmless 

manufacturing processes, and methods for converting solid waste into valuable resources by 

recycling and reuse. On the part of industry, industrial waste-management is also indispensable 

from the viewpoint of both the social responsibility of business corporations and ISO 14000, which 

will influence their survival in global markets. 

2.1 Importance of Solid Waste Management  

All over the world, Solid Waste Management (SWM) has occupied huge significance. SWM is an 

organized process of storage, collection, transportation, processing and disposal of solid refuse 

residuals in an engineered sanitary landfill. It is an integrated process comprising several collection 

methods, varied transportation equipments, storage, recovery mechanisms for recyclable material, 

reduction of waste volume and quantity by methods such as composting, waste-to-power and 

disposal in a designated engineered sanitary landfill. Management of Solid Wastes is a growing 

concern to the general public at large, local authorities and business communities in cities across 

the country. The problem is aggravating in urban areas due to swift strides in population growth 

coupled by an economic boom that has marked a huge surge in consumption of goods leading to 

generation of wastes by leaps and bounds. Hence it becomes the need of the states Union Territory 

to take plunge into managing the solid waste.  

2.2 Historical Background  

In times long past, when the population of the earth and the amount of garbage created were both 

much smaller (and when highly toxic wastes were highly uncommon), we trusted that the earth's 

absorption of our waste meant that we never had to give it a second thought. That has changed 

completely. In today's world, active citizens take offense when our waste, which we thought was 

being taken care of, needs immediate attention. This is happening while sanitary landfills spill over 

the land we call home, industrial machines pollute the air we breathe, and other cities and states try 

to dump their garbage problems on our own land (EarthWorks, 1990). About 5000 years ago, the 

world’s first recorded landfill was built in Knossos, Greece. Huge questions of waste were buried 

in large pits, with soil layered throughout. Landfills have since remained a popular idea, not 

because of their usefulness but because of the dearth of disposal options-what exactly can one do 

with garbage? 

2.3 Solid Waste Management in India and its Challenges 

Solid waste is a major source of environmental pollution in Indian cities and towns. The Energy 

and Resources Institute (TERI) has estimated that by 2047, waste generation in Indian cities will 
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increase five-fold to touch 260 million tonne per year, implying that the current solid waste 

generation is over 50 million tonne per year (Asnani 2006). A study by the World Bank (2006) puts 

india’s annual generation of municipal solid waste to be somewhat lower, i. e. in the range of 35 to 

45 million tonne, amounting to about 100, 000 to 120, 000 metric tones every day. Asnani (2006) 

estimates the annual increase in the quantity of solid waste in India’s cities to be at the rate of 5% 

per annum. Further, disposal practices at the solid waste open dumping sites are highly 

unsatisfactory. The poor management of solid waste has led to contamination of ground water and 

surface water through leachate and pollution of air through unregulated burning of waste. 

Unscientific practices in processing and disposal compound the environmental hazards posed by 

solid waste. It is estimated that anywhere between 30-35 percent of the total waste remains 

uncollected from the city roads; similarly, the waste disposal services in most cities and towns are 

archaic and inadequate, and carry high environmental risks. The combined effect of the 

inefficiencies in collection and inadequate and unsafe disposal is evident in widespread 

insanitation, contaminated water and high incidence of chronic respiratory and communicable 

diseases found in India’s cities.  

2.4 Future Projections For Solid Waste Generation 

As the world hurtles toward its urban future, the amount of Municipal Solid Waste (MSW), one of 

the most important by-products of an urban lifestyle, is growing even faster than the rate of 

urbanization. Ten years ago there were 2.9 billion urban residents who generated about 0.64 kg of 

MSW per person per day (0.68 billion tonnes per year). According to one estimates that today these 

amounts have increased to about 3 billion residents generating 1.2 kg per person per day (1.3 

billion tonnes per year). By 2025 this will likely increase to 4.3 billion urban residents generating 

about 1.42 kg/capita/day of municipal solid waste (2.2 billion tonnes per year). This 

estimates(report) provides consolidated data on MSW generation, collection, composition, and 

disposal by country and by region. Despite its importance, reliable global MSW information is not 

typically available. The estimates also makes projections on MSW generation and composition for 

2025 in order for decision makers to prepare plans and budgets for solid waste management in the 

coming years. 

3. CONDITION OF SEWAGE SYSTEM IN INDIA 

In developed countries, the standard practice for sanitary disposal of human waste and waste water 

is the sewerage system. However, the system appears to unviable due to high capital and O&M 

(Operations and Maintenance) costs as well as huge water requirement for effective flushing. 

Sewerage was first introduced in London in the 1850s followed by New York in the 1860s. 

Calcutta was the next city in the world to have the privilege during the 1870s.Yet today, out of over 

5, 000 odd cities and towns in the country, only a few over 200 have sewerage systems. In 
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developing countries like India, neither the government nor the urban local bodies could sustain the 

capital and O&M expenditure associated with the sewerage system. It requires skilled persons and 

technical management for O&M, which is critically lacking in the municipal authorities. It requires 

over 10 to 15 litres of water to flush human excreta and carry the same through the sewers. Most of 

the waste water treatment plants are ill-functioning and most of the rivers are heavily polluted due 

to untreated domestic sewage loads from urban habitats. This is borne out by the fact that majority 

of the rivers in India have a faecal coliform count. 

4. LEADING URBON ENVIRONMENTAL CHALLENGES INDIA FACES 

Major environmental challenges in India as follows: 

4.1 Change in Land Use/Land Cover: 

As urban population increases, the demand of land for various urban activities increases. Forests 

need to be cleared, grasslands ploughed or grazed, wetlands drained and croplands are encroached 

upon due to expanding cities. This is a challenge because it reduces the green covers and increases 

the consumption of fossil fuels and GHGs emissions, and leads to increase in surface temperature. 

4.2 Solid waste Generation, Collection and its Management: 

This is the major challenge because a large amount of solid waste is left by the side of streets, to 

decay, which is a major source of health concerns. Further, there are no appropriate mechanisms to 

collect and dispose off the waste thus generated. 

4.3 Poor Sanitation: 

This is a challenge because there is still a large proportion of population which practices open 

defection; hence this plays a role in the pollution of surface and groundwater sources. 

5. SUSTAINABLE USE OF SOLID WASTE IN INDIA AND USA 

A. India 

As far as a desired level of service is concerned with respect to solid waste, various committees 

have recommended 100 percent collection of the generated waste, with its proper disposal. For 

instance, see the Report of the third Working Group on Norms and Standards for Provision of 

Basic Infrstructure and Services, prepared for State Finance Commission, 1995. To implement this 

100 percent norm, India’s urban local bodies are guided by the directives in the Municipal Solid 

Waste (Management and Handling Rules 2000, issued by the Ministry of Environment and Forest, 

Government of India. According to a study by Da Zhu et al (2008) of the World Bank, the 

composition of Indian waste is such that close to 55% is organic and can be converted into compost 

and another 15% is recyclable.  
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B. USA 

Modern waste-to-energy plants in other countries have been providing sustainable means of waste 

management, with minimum side effects on the environment. One example is of SEMASS, a waste 

to energy facility in Massachusetts, in the US, which uses 1 million tones of municipals solid waste 

to generate 600 million kilowatt-hours of electricity every year and recycles 40, 000 tonnes of 

metals. The annual toxic emission is less than half a gram annually. This seems like a win-win 

situation for everyone, which Indian cities should more proactively adopt. 

6. SIGNIFICANCE OF SOLID WASTE IN ENERGY GENERATION 

Most wastes that are generated, find their way into land and water bodies without proper treatment, 

causing severe water pollution. They also emit greenhouse gases like methane and carbon dioxide, 

and add to air pollution. Any organic waste from urban and rural areas and industries is a resource 

due to its ability to get degraded, resulting in energy generation. The problems caused by solid and 

liquid wastes can be significantly mitigated through the adoption of environment-friendly waste-to-

energy technologies that will allow treatment and processing of wastes before their disposal. These 

measures would reduce the quantity of wastes, generate a substantial quantity of energy from them, 

and greatly reduce environmental pollution. India’s growing energy deficit is making the 

government central and state governments become keen on alternative and renewable energy 

sources. Waste to energy is one of these, and it is garnering increasing attention from both the 

central and state governments. While the Indian Government’s own figures would suggest that the 

cost of waste to energy is somewhat higher than other renewable sources, it is still an attractive 

option, as it serves a dual role of waste disposal and energy production. 

6.1 Waste-to-energy 

6.1.1 Waste-to-Energy or Energy-from-Waste is the process of generating energy in the form of 

electricity and/or heat from the incineration of waste. WtE is a form of energy recovery.  

6.1.2. Popular Process of Solid Waste to Energy:- 

Most Waste to Energy processes produce electricity and/or heat directly through combustion, or 

produce a combustible fuel commodity, such as methane, methanol, ethanol or synthetic fuels. 

6.1.3. Waste Plastic to energy 

Plastic Pyrolysis can convert petroleum based waste streams such as plastics into char, tar and 

pyrolysis gas. Given below is the list of suitable plastic raw materials for pyrolysis: 

• Mixed plastic (HDPE, LDPE, PE, PP, Nylon, Teflon, PS, ABS, FRP etc.) 

• Mixed waste plastic from waste 
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6.2. Solid Waste to Energy Potential in India 

According to the Ministry of New and Renewable Energy (MNRE), there exists a potential of 

about 1700 MW from urban waste (1500 from MSW and 225 MW from sewage) and about 1300 

MW from industrial waste. The ministry is also actively promoting the generation of energy from 

waste, by providing subsidies and incentives for the projects. Indian Renewable Energy 

Development Agency (IREDA) estimates indicate that India has so far realized only about 2% of 

its waste-to-energy potential. A market analysis from Frost and Sullivan predicts that the Indian 

municipal solid waste to energy market could be growing at a compound annual growth rate of 

9.7% by 2013. 

6.3. Government Initiatives for Waste to Energy 

The Indian Government has recognized waste to energy as a renewable technology and supports it 

through various subsidies and incentives. The Ministry of New and Renewable Energy (MNRE) is 

actively promoting all the technology options available for energy recovery from urban and 

industrial wastes. MNRE is also promoting the research on waste to energy by providing financial 

support for R&D projects on cost sharing basis in accordance with the R&D Policy of the MNRE. 

In addition to that, MNRE also provides financial support for projects involving applied R&D and 

studies on resource assessment, technology up-gradation and performance evaluation. The 

launching of new energy policy by Govt. of India, “Energy for all by 2012”, and the policy on 

liberalization of energy production have opened a number of opportunities in power sector. 

Independent power producers (IPP) are exploring many renewable energy sources like fuel cells, 

solar, wind etc. for production of energy at affordable rates. The Municipal Solid Waste (MSW), 

which is available abundantly, is now gaining importance as a source of energy in many places in 

India. 

6.4. Solid Waste To Energy Developments in Other Countries (China, Japan, Greece, Canada 

and USA) 

During the 2007-2013 period, the Waste to Energy capacity increased by about seven million 

metric tons per annum. Japan and China built several plants that were based on direct smelting or 

on fluidized bed combustion of solid waste.  

In China there are about 50 Waste to Energy plants.  

Japan is the largest user in thermal treatment of MSW in the world with 40 million tons. Some of 

the newest plants use stoker technology and others use the advanced oxygen enrichment 

technology. There are also over one hundred thermal treatment plants using relatively novel 
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processes such as direct smelting, the Ebara fluidization process and the Thermo- select -JFE 

gasification and melting technology process.  

In Patras, Greece, a Greek company just finished testing a system that shows potential. It generates 

25kwatts of electricity and 25kwatts of heat from waste water. In India its first energy bio-science 

center was developed to reduce the country’s green house gases and its dependency on fossil fuel.  

In USA, Biofuel Energy Corporation of Denver, CO, opened two new biofuel plants in Wood 

River, NE, and Fairmont, MN, in July 2008. These plants use distillation to make ethanol for use in 

motor vehicles and other engines. Both plants are currently reported to be working at over 90% 

capacity. Fulcrum Bio-Energy incorporated located in Pleasanton, CA, is currently building a WTE 

plant near Reno, NV. Bio-Energy incorporated predicts that the plant will produce approximately 

10.5 million gallons per year of ethanol from nearly 90, 000 tons per year of MSW. 

7. TECHNOLOGIES FOR THE GENERATION OF ENERGY FROM WASTE 

Energy can be recovered from the organic fraction of waste (biodegradable as well as non-

biodegradable) through thermal, thermo-chemical, biochemical and electrochemical methods. 

7.1 Thermal Conversion: The process involves thermal degradation of waste under high 

temperature. In this complete oxidation of the waste occurs under high temperature. The major 

technological option under this category is incineration. But incineration has been losing 

attention these days because of its emission characteristics. 

7.1.1. Incineration  

The new age ideas for garbage disposal began with trials and errors between 1885 and 1908, the 

US sought to tackle the problem via incineration, aptly known as ‘destructors’ at that time, by 

building close to 200 incinerators. In 1905, NewYork city even used the incinerators to generate 

electricity to light the Williamsburg Bridge, But by 1909, as many as 102 of 180 incinerators were 

defunct or dismantled because they had either been inadequately built or had outlived their 

purpose; apparently the vast tracts of free land in the country meant that its government did not 

place the same premium on land that we do today. Thus, dumping garbage was the cheaper option. 

Reclaiming (a fancy word for filling) wetlands near cities with garbage also becomes a preferred 

disposal method. Incineration, the combustion of organic material such as waste with energy 

recovery, is the most common Waste to Energy implementation. Modern incineration plants are 

vastly different from old types, some of which neither recovered energy nor materials. Modern 

incinerators reduce the volume of the original waste by 95-96 percent, depending upon 
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composition and degree of recovery of materials such as metals from the ash for recycling. 

Incinerators have electric efficiencies of 14-28%.  

The method of using incineration to convert municipal solid waste (MSW) to energy is a relatively 

old method of waste-to-energy production. Incineration generally entails burning waste (residual 

MSW, commercial, industrial and RDF) to boil water which powers steam generators that make 

electric energy and heat to be used in homes, businesses, institutions and industries. One problem 

associated with incinerating MSW to make electrical energy, is the potential for pollutants to enter 

the atmosphere with the flue gases from the boiler. These pollutants can be acidic and in the 1980s 

were reported to cause environmental damage by turning rain into acid rain. Since then, the 

industry has removed this problem by the use of lime scrubbers and electro-static precipitators on 

smokestacks. By passing the smoke through the basic lime scrubbers, any acids that may be in the 

smoke are neutralized which prevents the acid from reaching the atmosphere and hurting the 

environment.  

7.2. New and Emerging technologies other than incineration for electric power 

There are a number of other new and emerging technologies that are able to produce energy from 

waste and other fuels without direct combustion. Many of these technologies have the potential to 

produce more electric power from the same amount of fuel than would be possible by direct 

combustion. This is mainly due to the separation of corrosive components (ash) from the converted 

fuel, thereby allowing higher combustion temperatures in e.g. boilers, gas turbines, internal 

combustion engines, fuel cells. Some are able to efficiently convert the energy into liquid or 

gaseous fuels: 

7.2.1. Thermo-chemical conversion: This process entails high temperature driven decomposition 

of organic matter to produce either heat energy or fuel oil or gas. They are useful for wastes 

containing high percentage of organic non-biodegradable matter and low moisture content. The 

main technological options under this category include Pyrolysis and Gasification. The products of 

these processes (producer gas, exhaust gases etc) can be used purely as heat energy or further 

processed chemically, to produce a range of end products.  

7.2.2. Bio-chemical conversion: This process is based on enzymatic decomposition of organic 

matter by microbial action to produce methane gas, and alcohol etc. This process, on the other 

hand, is preferred for wastes having high percentage of organic, bio-degradable (putrescible) matter 

and high level of moisture/ water content, which aids microbial activity. The major technological 

options under this category are anaerobic digestion (bio-methanation) and fermentation. Of the 
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two, anaerobic digestion is the most frequently used method for waste to energy, and fermentation 

is emerging.  

7.2.3. Electrochemical conversion: Electrochemical conversion in the context of waste to energy 

refers typically to microbial fuel cells (MFC). These systems are developed to trap the energy from 

wastes, where the reduction-oxidation machinery of immobilized microbial cells is catalytically 

exploited, for the accelerated transfer of electrons from organic wastes, to generate electricity and 

bio-hydrogen gas. However this methodology needs extensive evaluation studies on bulk scale 

liquid waste treatments and stands at a nascent level in India as well as worldwide. 

8. E-WASTE IN INDIA 

With income rising steadily over the last decade, more and more people have been purchasing and 

discarding mobile devices, computers, television, air-conditioners and refrigerators etc. This has 

created a mountain of e-waste in the country. According to Central Pollution Control Board data, 

India will generate 800, 000 metric tones in 2013 compared to 1, 47, 000 metric tones in 2005. 

Nearly 90% of India’s e-waste is processed by the unorganized sector, mostly comprising small 

sweet shops in urban slums. These outfits use hazardous methods-pouring acid over circuit-boards, 

for instance-to extract valuable element such as iron, gold, silver and copper. These un-scientific 

method pose a health risk. Moreover, the unusable junk is discarded, causing environmental 

damage. But there is hope in the form of the growing organized sector, which is using technology 

to process e-waste in a safe and environmental friendly manner. Nearly 95% of the electronic waste 

is converted into re-usable material like plastic, copper, aluminum, iron etc. Noida based Attero 

Recycling claims to extract 12 elements from the Junk, which it sells to companies and vendors. 

The remaining 5% hazardous waste goes to government approved treatment, storage and disposal 

facilities. Today, there are 64 authorised recyclers, including Atters, e-Parisaraa and Ramsky 

Enviro Engineers. Most have tie ups with large businesses to process their e-waste. 

According to Manufacturers’ association of Technology, India generates 400, 000 tonnes of e-

waste every year. Industry experts have been citing this figure for the past three years. However, 

only 19, 000 tonnes of this e-waste is recycled. An additional 50, 000 tonnes of e-waste is illegally 

imported into the country. Some 95 percent of this e-waste is dismantled manually by scrap 

dealers. The dismantling methods they use are extremely harmful to the environment and human 

health, state studies by several environmental agencies, including the Central Pollution Control 

Board (CPCB). In May (2013), the e-waste (Management and Handling) Rules, 2011, came into 

force. The Rules have made manufacturers responsible for regulating and reducing e-waste and 

requires them to open collection centres or introduce take back systems. In the long term, the 

policy will have a major impact or recyclers in the formal sectors. 
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9. GROWTH OF SOLID WASTE AND ITS IMPACT ON ENVIRONMENT AND 

HUMAN HEALTH OF COLLECTION WORKERS 

The growth in the amount of solid-waste generation in India poses many threats to the environment 

and to occupational health. The improper and manual handling of solid waste and the transfer of 

waste in open vehicles create unhygienic conditions. Disposal of waste in low-lying areas without 

proper liners, leachate collection, and treatment systems creates groundwater pollution, and the 

disposal of solid waste into streams and rivers creates water pollution. Air pollution is created by 

odor nuisances and the generation of greenhouse gases from most of the landfill sites. In brief, 

open dumping of waste adversely affects the environment and human health. All the vectors of 

disease like flies, mosquitoes, rats, and stray animals like cows, dogs, and pigs breed at receptacles 

due to a very conducive atmosphere. They then multiply and become the causes of diseases like 

plague, malaria, typhoid, and cholera. 

9.1. Environmental Impact of MSW 

The environmental problems caused by MSW can be summarized as follows. 

1. Uncollected waste often ends up in drains, causing blockages that result in flooding and 

unhealthy conditions. 

2. Flies breed in some constituents of solid wastes and are very effective vectors that spread 

diseases. They have spread cholera in Delhi for many years. 

3. Rats find shelter and food in waste dumps. Rats consume and spoil food, spread diseases, 

damage electrical cables and other materials, and inflict unpleasant bites. In fact plague 

was caused in the city of Surat in 1999 by an increase in the rat population. 

4. Waste plastic bags are a particular aesthetic nuisance. They also cause the death of the 

grazing animals that eat them. 

9.2. Impact on Collection workers 

Solid-waste collection workers face particular occupational hazards including strains from lifting, 

injuries from sharp objects, and traffic accidents. Dangerous items (such as broken glass, razor 

blades, hypodermic needles and other healthcare wastes, aerosol cans, and potentially explosive 

industrial containers and chemicals) pose risks of injury or poisoning, particularly to the rag pickers 

who sort recyclables from waste. 

10. EXISTING PRACTICES OF SOLID WASTE MANAGEMENT IN INDIA 

The existing practices in solid-waste management can be classified at three levels, depending upon 

the quantity of solid waste and the physical area covered. 
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10.1. Rural Level: Rural people generally do not use plastic or metal containers to keep waste 

segregated as to biodegradable and non-biodegradable. Instead, they throw it in the open fields. 

Sometimes it is naturally composted at the local level. 

10.2. Town Level: In most towns in India, the practices for the collection and transportation of 

waste are not defined. No specific mode of collection, transportation, and disposal exists. The 

garbage is generally dumped in low-lying areas and burned openly. 

10.3. Big-City Level: A more defined system of collection, transportation, and disposal/composting 

exists. People send their waste through locally hired waste collectors and organizations to the 

community bin. From the community bin, it is transported by various methods to sanitary landfill 

sites. Rag pickers can be seen at waste collection and disposal points. 

11. SOLID WASTE MANAGEMENT POLICY AND LEGISLATION IN INDIA 

The legislation for water- and air-pollution control are comprehensive and well established, but not 

for solid-waste management. Solid-waste management is still very much a municipal government 

responsibility. A long-term strategy on solid-waste management is still lacking in the developing 

countries. Like many other developing countries in the world, concerns in the region are growing in 

both the governmental and public sectors for an effective and economic management of solid 

waste. The lack of awareness, technical knowledge, legislation, policies, and long-term strategy are 

major issues for solid-waste management in developing countries. Many acts and regulations 

relating to protecting the environment have come up from time to time. The rules pertaining to 

solid-waste management are as follows. 

11.1. Hazardous Waste (Management and Handling) Rules (1989, amended January 2003): 

These rules deal with controlling the generation, collection, treatment, disposal, import, storage, 

transport, and handling of hazardous waste. 

11.2. Biomedical Waste (Management and Handling) Rules (1998): These rules are legally 

binding on healthcare institutions to streamline the process of proper handling (segregation, 

collection, treatment, and disposal) of hospital waste. 

11.3. Municipal Solid Waste (Management and Handling) Rules, 2000: These rules deal with the 

scientific management of municipal solid waste by ensuring proper collection, segregation, storage, 

transportation, processing, and disposal of municipal solid waste. 

11.4. The Batteries (Management and Handling) Rules (2001): These rules apply to every 

manufacturer, importer, re-conditioner, assembler, dealer, recycler, auctioneer, consumer, and bulk 
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consumer involved in the manufacture, processing, sale, purchase, and use of batteries or 

components thereof. 

12. IMPLIMENTATION OF SOLID WASTE MANAGEMENT PROJECTS IN UTTAR 

PRADESH 

Considering the importance of management of solid waste in various parts of the U.P., the 

Government is implementing SWM projects under Public Private Partnership (PPP) model in 26 

cities. Under this model, a concessionaire shall operate the projects in these cities, the 

responsibilities of whom would include door-to-door collection of waste, primary storage, 

secondary collection, transfer, transportation, development of processing plant and landfill etc. The 

private agency has to manage and maintain the project for a period of 30 years and also would have 

to shoulder the responsibilities of replacement and capacity enhancement etc. and has to make all 

related investments during the concession period. The tipping fees shall be paid to them by the 

concerned Nagar Nigam. All the projects shall be implemented under JNNRUM scheme of 

Government of India, which is a reforms-driven, fast-track, planned development of identified 

towns with focus on efficiency in urban infrastructure. 

The purpose of adopting PPP in SWM projects in these cities is to impart more efficiency and cost 

effective services which may not be effectively provided by the existing infrastructure/manpower 

of the municipality.The projects are under various stages of implementation. In 10 cities, door-to-

door collection has been commenced, in 10 cities processing plant work is in progress whereas land 

has been acquired in 3 cities. The concentrated endeavor of the Govt. of U.P. bore fruitful results 

and in a near future, citizens of Uttar Pradesh can enjoy a cleaner, contamination-free environment. 

It will also boost confidence amongst prospective investors across the globe to step in here and set 

up their dream projects in states. 

12.1. Cities where Solid Waste Management Projects are being implemented in Uttar Pradesh 

Kanpur, Lucknow, Agra, Varanasi, Allahabad, Meerut, Mathura, Moradabad, Gorakhpur, Aligarh, 

Jhansi, Muzaffarnagr, Mirzapur, Jaunpur, Sambhal, Etawah, Raibareilly, Badaun, Fatehpur, Ballia, 

Mainpuri, Barabanki, Kannauj, Ferozabad, Loni, Basti 

12.2. Role of US based Company, Renewable Energy Alternatives (REA) in energy generation in 

UP with the help of Solid Waste 

UP may lose a Rs 4000 crore ’waste- to –energy project as the US based Renewable energy 

Alternatives (REA), which sent the proposal in June 2013, has hinted at approaching Tamil Nadu 

and Kernataka following no response from urban development department. The US Renewable 
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Energy Alternatives(REA) had approached the UP Government in June 2013 to set up a 500 

MW’waste-to-energy’ project in the state but the proposal gathers dust despite many reminders.  

According to REA, it was initially decided that the project would be set up on a Public Private 

Partnership (PPP) model with the 20% funding from the state government. Later, the REA 

Company had offered 100% investment. The Company employs the latest techniques for producing 

electricity from garbage and tapping of solar energy. The REA adopts a techniques by which 

garbage is used to produce synthetic gas, also, referred to as, ‘Sin Gas’ which further leads to 

produce of power. The quality of the ash left behind is well suited for use in laying roads and 

construction purposes. 

13. GOVERNMENT STEPS TO IMPROVE SOLID WASTE MANAGEMENT IN INDIA 

The government of India has taken various steps to improve solid-waste management. The 

following are some of the steps taken. 

13.1. National Waste Management Committee: It was constituted in 1990 with the objective of 

identifying the contents of recyclables in solid waste picked up by rag pickers through Kabariwala. 

13.2. Strategy Paper: The Ministry of Urban Development in collaboration with the National 

Environmental Engineering Research Institute (NEERI) formulated strategy papers and was asked 

to prepare a manual on solid-waste management. 

13.3. Policy Paper: The Ministry of Urban Development in association with the Central Public 

Health and Environmental Engineering Institute prepared a policy for the disposal of wastewater, 

sanitation, solid-waste management, and drainage utilities. 

13.4. Master Plan of Municipal Solid Waste: The Ministry of Environment and Forest, the Central 

Pollution Control Board, and municipal authorities devised a strategy and a master plan for 

managing solid waste including biomedical waste. 

13.5. High Powered Committee: A High Powered Committee was constituted in 1995 and headed 

by Dr. Bajaj. The objective of the committee was to suggest a long-term strategy for the collection, 

loading, transportation, composting, treatment, and disposal of solid waste using appropriate 

technology. 

14. INTEGRATED SOLID WSTE MANAGEMENT (ISWM) 

Integrated Solid Waste Management (ISWM) takes an overall approach to creating sustainable 

systems that are economically affordable, socially acceptable and environmentally effective. An 
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integrated solid waste management system involves the use of a range of different treatment 

methods, and key to the functioning of such a system is the collection and sorting of the waste. It is 

important to note that no one single treatment method can manage all the waste materials in an 

environmentally effective way. Thus all of the available treatment and disposal options must be 

evaluated equally and the best combination of the available options suited to the particular 

community chosen. Effective management schemes therefore need to operate in ways which best 

meet current social, economic, and environmental conditions of the municipality. 

15. CONCLUSIONS AND SUGGESTIONS 

A. CONCLUSIONS 

All this does not mean recycling is bad or land filling (not indiscriminate dumping ; the two are 

different) is the last resort. Overall, summarizing, we find that India’s major urban environmental 

concerns pertain to changes in land use cover, solid waste management and better management of 

sanitation to make cities open defecation free. Based on the estimates of the high powered expert 

committee on urban infrastructure, finances still are the biggest constraint to management of 

India’s urban environmental concerns, However, there is hope. There are a large number of win-

win situations such as roping in private sector partners for better solid waste management and 

sanitation. Government’s need to think up novel ways to help (mostly coerce) citizens to manage 

their waste responsibly. This needs a strong will backed with sound knowledge and vision. 

B. SUGGESTIONS 

A number of key statistics, such as the value of recyclables, the amount of environmental pollution 

from waste sources, and the quantity of industrial waste generated, need to be computed to gain a 

better understanding of this sector. In terms of research related to waste to energy, detailed analysis 

of costs and available funding is needed. 
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