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1.0

Introduction

With fast pace of urbanization in the country, the Management of Solid Waste
has posed a tough challenge to Municipal Authorities and Policy Makers at
different levels in Government. At present, Urban India produces about 54.75
Million Tonnes of municipal solid waste annually i.e. 1.50 Lakh Tonnes Per Day
(LTPD). Per capita waste generation in cities varies from 0.20 kg to 0.60 kg per
day depending upon the size of population. The waste collection efficiency in
India ranges between 70% and 90% in major Metro cities, whereas, in several
smaller cities it is ranging between 50% to 70% or so.
Treatment of Municipal Solid Waste is virtually absent in many cities and towns
except composting in a limited way in some cities. The main method of disposal
of solid waste at present is by crude dumping in many cases. The cities resort to
indiscriminate dumping of domestic, commercial, industrial and even medical
wastes in low lying areas. This leads to contamination of surface and ground
water by the leachate and also creates unhygienic condition in an around urban
areas which are engines of growth. The unsightly condition in an around the
cities also poses serious threat to health and well-being of people and often
results in spread of diseases like dengue, malaria and plague etc.
2.0

Responsibility of Handling Municipal Solid Waste

As per the Constitution of India, Solid Waste Management is a state subject and
it is the primary responsibility of state governments to ensure that appropriate
solid waste management practices are introduced in all the cities and towns in
the state. The role of Government of India is broadly to formulate policy
guidelines and provide technical assistance to the states/cities whenever
needed. It also assists the state governments and local bodies in human
resource development and acts as an intermediary in mobilizing external
assistance for implementation of solid waste management projects.
Though SWM is a State subject, it is basically a municipal function and as such
urban local bodies are directly responsible for performing this important activity.
The 74th amendment of the constitution also envisages the urban local bodies to
shoulder this responsibility. The urban local bodies in the country are, therefore,
responsible and required to plan, design, operate, and maintain the solid waste
management system in their respective cities/towns.
The Ministry of Environment & Forests, Government of India have notified the
Municipal Solid Waste (Management & Handling) Rules, 2000, for management
of Municipal Solid Waste. The rules make it mandatory to treat the biodegradable waste adopting composting or other state of the art technologies or
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power generation, etc. with due authorization by the CPCB. It prohibits disposal
of organic matter at the landfill and permits land filling of inert material only to
reduce the burden on the landfill. The MSW rules has specific directives to the
Local Bodies, District Administrations and the Urban Development Department
of the State Governments to provide facilities for collection, transportation,
treatment & disposal of municipal solid waste in a scientific and hygienic manner.
Ministry of Environment & Forests is currently revising the MSW Rules, 2000.
Though solid waste management is an obligatory function of the urban local
bodies, this service has been poorly performed by most of them resulting in
problems of public health, sanitation, and environmental degradation. With rapid
pace of urbanization, the situation is becoming more and more critical day-byday. Infrastructure development is not in a position to keep pace with population
growth owing to poor financial health of most of the urban local bodies. Lack of
financial resources, institutional weakness, improper choice of technology, lack
of public participation in solid waste management, non-involvement of private
sector, etc., have made the service far from satisfactory. There is, therefore, a
need to handle this problem in a concerted manner and adopt strategies to
tackle all aspects of waste management scientifically involving private sector
wherever necessary and possible. A policy framework is, therefore, necessary
to guide and support the urban local bodies in the country for managing the solid
waste scientifically and cost effectively.
3.0

Potential Risk to Environment and Public Health

There are potential risks to environment and health from improper handling of
solid wastes. Direct health risks concern mainly the workers in this field, who
need to be protected, as far as possible, from contact with wastes. There are
also specific risks in handling wastes from hospitals and clinics. For the general
public, the main risks to health are indirect and arise from the breeding of
disease vectors, primarily flies and rats.
The most obvious environmental damage caused by municipal solid wastes is
aesthetic, the ugliness of street litter and degradation of the urban environment
and beauty of the city. More serious, however, and often unrecognised, is the
transfer of pollution to water, ground water. Air pollution can be caused from the
inefficient burning of wastes, either in open air, or in plants that lack effective
treatment facilities from the gaseous effluents.
Uncontrolled hazardous wastes from industries mixing up with municipal wastes
create potential risks to human health. Traffic accidents can result from toxic
spilled wastes. There is specific danger of concentration of heavy metals in the
food chain, a problem that illustrates the relationship between municipal solid
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wastes and liquid industrial effluents containing heavy metals discharged to a
drainage/sewerage system and/or open dumping sites of municipal solid wastes
and the wastes discharged thereby maintains a vicious cycle.
Municipal Solid Waste Management System involves various activities like
storage, collection, transportation, disposal etc. These activities even if properly
controlled and with proper precautionary measures adopted, may have adverse
impact on land, water and air environment, human and environmental health,
aesthetics and quality of life.
4.0

Challenges in Municipal Solid Waste Management
















Absence of segregation of waste at source
Lack of funds with ULBs for waste management
Lack
of
technical
expertise and appropriate institutional
arrangement
Unwillingness of ULBs to introduce proper collection, segregation,
transportation and treatment / disposal systems perhaps because of
incurring expenses in O&M.
Unwillingness of ULBs to charge SWM charges
Indifference of citizens towards waste management due to lack of
awareness
Lack of community participation towards waste management and
hygienic conditions
On social aspect, the presence of rag pickers is a blot on our society
specially because of their involvement in picking up waste without
using protective equipments.
Lack of proper planning and indigenization of sophisticated waste
processing facilities which result in closing down of plants thus
shaking the confidence of others also.
Lack of different models on Solid Waste Management suiting to
different size of cities.
Lack of enabling requirement for PPP in SWM
Challenges to reduce land requirement in urban areas for sanitary
landfill requirement.

Urban Local Bodies have been mandated to cover 100% collection, segregation,
transportation, treatment & safe disposal of Municipal Solid Waste as per
Municipal Solid Waste Rules, 2000. However, hardly any city comply with above
legal requirements.
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5.0

Principles of Municipal Solid Waste Management

Municipal Solid Waste Management involves the application of principle of
Integrated Solid Waste management (ISWM) to municipal waste. ISWM is the
application of suitable techniques, technologies and management programs
covering all types of solid wastes from all sources to achieve the twin objectives
of (a) waste reduction and (b) effective management of waste still produced after
waste reduction.
6.0

Effective Management of Municipal Solid Waste

Rapid urbanization has resulted in over-stressing of urban infrastructure services
including Municipal Solid Waste Services due to poor resources and inadequate
capacity of the ULBs. Therefore, augmentation of Solid Waste Management
(SWM) facilities and their Operation & Maintenance in a sustainable manner by
the urban local bodies would not only require huge capital investment, but also
introduction of latest and cost effective technologies, Public-Private Partnerships
(PPP) in waste management and introduction of appropriate waste management
practices in order to prevent urban waste from causing environmental pollution
and health hazards.
To ensure better human health and safety, there is need for effective
management solid waste systems. It should safeguard the public health and
should be safe for the workers. Also, it should be both environmentally and
economically sustainable. An environmentally and economically sustainable
waste management is effective if it follows an integrated approach.
6.1

Functional elements of municipal solid waste management and the
measures needed by local bodies

The activities associated with the management of municipal solid wastes from
the point of generation to final disposal can be grouped into the six functional
elements: (a) waste generation; (b) waste handling and sorting, storage, and
processing at the source; (c) collection; (d) sorting, processing and
transformation; (e) transfer and transport; and (f) disposal.
6.2

Waste generation

Municipal solid waste (MSW), also called Urban Solid Waste, and is a waste
type that includes predominantly household waste (domestic waste) with
sometimes the addition of commercial wastes, construction and demolition
debris, sanitation residue, and waste from streets collected by a municipality
within a given area. They are in either solid or semisolid form and generally
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exclude industrial hazardous wastes. MSW can be broadly categorized into five
broad categories as





6.3

Biodegradable waste: food and kitchen waste, green waste (vegetables,
flowers, leaves, fruits), paper (can also be recycled).
Recyclable material: paper, glass, bottles, cans, metals, certain plastics,
etc.
Inert waste: construction and demolition waste, dirt, rocks, debris.
Composite wastes: waste clothing, Tetra Packs, waste plastics such as
toys.
Domestic hazardous waste (also called "household hazardous waste") &
toxic waste: medication, e waste, paints, chemicals, light bulbs,
fluorescent tubes, spray cans, fertilizer and pesticide containers, batteries,
shoe polish.
Storage of waste at source

Storage of waste at source is the first essential step of Solid Waste
Management. Every household, shop and establishment generates solid waste
on day to day basis. The waste should normally be stored at the source of waste
generation till collected for its disposal. In India, such a habit has not been
formed and in the absence of system of storage of waste at source, the waste is
thrown on the streets, treating streets as receptacle of waste. If citizens show
such apathy and keep on throwing waste on streets and expect that municipal
sweepers should/ would clean the city, the cities will never remain clean. Even if
local bodies make arrangements to remove all the waste disposed of by the
citizens on the street on day to day basis, the city will remain clean only for two
to three hours and not beyond till the habit of throwing waste on the streets is not
changed. There is, therefore, a need to educate the people to store waste at
source, dispose of the waste as per the directions of the local bodies and
effectively participate in the activities of the local bodies to keep the cities clean.
For keeping streets and public places clean throughout the day, it is necessary
that waste producers co-operate and effectively participate in the waste
management efforts of local bodies. People, therefore, may be educated to form
a habit of storing waste at source in their personal bin/bins and deposit such
waste into the municipal system only, at specified time.
In order to encourage the citizens, municipal authority shall organize awareness
programmes for segregation of wastes and shall promote recycling or reuse of
segregated materials. The municipal authority shall undertake phased
programme to ensure community participation in waste segregation. For this
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purpose, regular meetings at quarterly intervals shall be arranged by the
municipal authorities with representatives of local resident welfare associations
and non- governmental organizations.
Urban local bodies must, therefore, take concerted measures to ensure that
citizens do not throw any waste on the streets, footpaths, open spaces, drains or
water bodies and instead store the waste at source of waste generation in two
bins/ bags, one for food waste/ bio-degradable waste and another for recyclable
waste such as papers, plastic, metal, glass, rags etc.
6.4

Storage of recyclable waste

It is essential to save the recyclable waste material from going to the waste
processing and disposal sites and using up landfill space. Profitable use of such
material could be made by salvaging it at source for recycling. This will save
national resources and also save the cost and efforts to dispose of such wastes.
This can be done by forming a habit of keeping recyclable waste material
separate from food wastes, in a separate bag or a bin at the source of waste
generation. This recyclable waste can be handed over to the waste collectors
(rag pickers) at the doorstep.
Local bodies may mobilize voluntary organizations, Non-Governmental
Organizations (NGOs) or co-operatives to take up the work of organizing street
rag-pickers and elevate them to door step “waste collectors” by motivating them
to stop picking up soiled and contaminated solid waste from streets, bins or
disposal sites and instead improve their lot by collecting recyclable clean
materials from the doorstep at regular intervals of time. Local bodies may,
considering the important role of rag pickers in reducing the waste and the cot of
transportation of such waste, even consider extending financial help to NGOs
and co-operatives in providing some tools and equipment to the rage pickers for
efficient performance of their work in the informal sector.
Local Bodies may actively associate resident associations, trade & Industry
associations, Community Based Organizations (CBOs) and NGOs in creating
awareness among the people to segregate recyclable material at source and
hand it over to a designated waste collector identified by NGOs. The local body
may give priority to the source segregation of recyclable wastes by shops and
establishments and later concentrate on segregation at the household level.
The upgraded rag pickers on becoming doorstep waste-collectors, may be given
an identity card by the NGOs organizing them so that they may have
acceptability in society. The local body may notify such an arrangement made by
the NGOs and advise the people to cooperate.
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6.5

Primary collection of waste

In India, the system of primary collection of waste is practically non-existent, as
the system of storage of waste at source is yet to be developed. Doorstep
collection of waste from households, shops and establishments is insignificant
and wherever it is introduced through private sweepers or departmentally, the
system does not synchronize further with the facility of Waste Storage Deports
and Transportation of Waste. The waste so stored is deposited on the streets or
on the ground outside the dustbin. Thus streets are generally treated as
receptacles of waste and the primary collection of waste is done, by and large,
through street sweeping.
An appropriate system of primary collection of waste is to be so designed by the
urban local bodies that it synchronizes with storage of waste at source as well as
waste storage depots facility ensuring that the waste once collected reaches the
processing or disposal site through a containerized system.
Local bodies should provide daily waste collection service to all households,
shops and establishments for the collection of putrescible organic waste from the
doorstep because of the hot climatic conditions in the country. This service must
be regular and reliable. Recyclable material can be collected at longer regular
intervals as may be convenient to the waste producer and the waste collector, as
this waste does not normally decay and need not be collected daily. Domestic
hazardous waste is produced occasionally. Such waste need not be collected
from the doorstep. People could be advised or directed to deposit such waste in
special bins kept in the city for disposal.
The waste collection efficiency in India ranges between 70 and 90% in major
Metro cities, whereas in several smaller cities it is below 50%, whereas 100
percent in Kunming (China), 95 percent in Belo Horizonte (Brazil) and 99 percent
in Quezon City (Philippines).
6.6

Street cleansing

The sweeping of streets is such a simple and humble occupation that it rarely
attracts technical interest of the managers responsible for such activities.
However, may cities spend between 30 to 50 percent of their solid waste
budgets on street cleansing. It is a service for which a wide variety of tools,
equipment and methods, both manual and mechanical, are available, and it is
one in which there is often great scope for financial saving by the introducing of
more efficient methods.
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It has been estimated that the Urban Local Bodies (ULBs) spend about 60-70%
of total expenditure on street sweeping, 20-30% on transportation, and less than
5% on final disposal of waste, which shows that hardly any attention is given to
scientific disposal of waste. Inadequacy of transportation fleet, breakdown of the
vehicles is the major hurdles in collection of garbage
This is an area in which public relations are very important. Much of the work
arises directly from shortcomings in public behaviour, such as throwing litter on
the streets and open spaces. In some cities, however, a high proportion of street
wastes arise from deficiencies in the refuse collection service as a result of
which residents dispose of domestic and shop-wastes in the streets. The cost of
removing wastes which have been scattered on the streets is very much higher
than the cost of collecting similar wastes which have been placed in containers
such as domestic wastes bins or litter containers.
The main source of wastes is litter thrown by pedestrians and hose or shopwastes swept or thrown out of private premises instead of being placed in the
suitable container meant for the purpose. Human spittle and the excrement of
domestic pets also fall into this category and together provide health risk, which
arises from street wastes due to inhalation of dust contaminated by dried spittle
and excrement.
Behavioural wastes are largely avoidable provided an efficient refuse collection
service is in operation and litter bins are provided for the use of pedestrians. But
success requires a continuing programme of public education and awareness
backed up by legislation and rapidly operating enforcement procedures.
6.7

Waste storage depots

This is the third essential step for an appropriate Solid Waste Management
System. All the waste collected through Primary Collection System, from the
households, shops and establishments has to be taken to the processing or
disposal site either directly necessitating a large fleet of vehicles and manpower
or through cost effective systems which are designed to ensure that all the waste
collected from the sources of waste generation is temporarily stored at a
common place called “Waste Storage Depots” and then transported in bulk to
the processing or disposal sites. Such temporary arrangement for storage of
waste is popularly known as dust bin, Dhalavs, etc. This facility has to be so
designed that the system synchronized with the system of primary collected as
well as transportation of waste.
The solid waste collected from the doorsteps or from the community bins through
the primary collection system needs to be unloaded and stored at convenient
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places for its onward transportation in a cost-effective manner. Temporary waste
storage depots which synchronize with primary collection and transportation
system are, therefore, required to be located at suitable sites in lieu of open
waste storage sites, and in replacement of cylindrical cement bins, masonry
bins, Dhalavs, etc. In any case, manual handling of waste to be stopped or
minimised to the extent feasible. Further, every precaution
7.0

Treatment and Disposal

Treatment of Municipal Solid Waste is almost absent in many cities and towns
except composting in a limited way in some cities. The main method of disposal
of solid waste is by crude dumping in about 94% of the cases. The cities resort
to indiscriminate dumping of domestic, commercial, industrial and medical
wastes in low lying areas. This leads to contamination of surface and ground
water by the leachate.
7.1

Technology selection & trained manpower

Disposal is the final & most important step of the Solid waste management. The
crucial aspect of this stage is the selection of proper disposal technology. The
equipment and machinery used in the system are usually that which have been
developed for general purpose or that which have been adopted from other
industry. This results in over utilization of existing resources and lowering of the
efficiency. Technology transfer in MSW is not as simple as it is in case of
another sector. Solid waste characteristics and local conditions in any country if
is different from country from where developed technology is borrowed then
implementation issues may arise. Use of indigenous technology & machinery on
the basis of the analysis of garbage should be adopted & promoted. Quantity
and characteristics of the waste are the major factors, which decide technology
to be used for waste disposal. On the basis of the waste quantity, infrastructure
requirement can be estimated.
It is also necessary to carry out waste analysis frequently in order to assess the
changes in waste characteristics due to ever-changing scenario. This data will
also serve as a basis for up gradation or switching over to better
disposal/treatment option. Availability of adequate trained man-force to
implement the procedures of the adopted technology in a correct manner is
another important aspect. Staff deployed by Local Administration to carry out
waste disposal is most of the times not trained, motivated & efficient.
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7.2

Technologies for processing & treatment of municipal solid waste

The main technological options available for processing and treatment of
Municipal Solid Waste for Resource/Energy Recovery/ Disposal, are the
following:
1. Composting
2. Vermi-composting
3. Anaerobic Digestion/Biomethanation
4. Incineration
5. Gasification/pyrolysis
6. Plasma Pyrolysis
7. Production of Refuse Derived Fuel (RDF)/Palletisation
8. Sanitary Landfilling/Landfill Gas Recovery
The first three technologies (S. No. 1-3) depend upon biological decomposition
of the biodegradable organic fraction of MSW to produce compost/biogas/landfill
gas. The technologies listed at S. No. 4-6 depend upon thermal decomposition
of the entire organic fraction of MSW (Biodegradable as well as nonbiodegradable fraction) to produce heat energy/fuel gas/fuel oil. The technology
at S. No. 7 is only a waste processing method for producing RDF Fluff/Pellets,
for subsequent energy recovery through the technologies listed at S. No. 4-6.
The last technology at S. No. 8 is the ultimate means of disposal of residual
wastes from all sources, including those from other waste processing/treatment
plants.
All these technologies are described in detail in the Technology Advisory Group
Report on Municipal Solid Waste Management and the Manual on Solid Waste
Management published by the MOUD. The advantages and disadvantages are
given in the Technology Advisory Group Report on Municipal Solid Waste
Management published by the Ministry.
7.3

Composting (wealth from waste)

The Organic fraction of municipal solid waste contains bio-degradable matter
ranging from 30% to 55%, which can be profitably converted into useful products
like compost (organic manure), methane gas (used for cooking, heating, lighting,
production of energy) etc. through processes, such as
 Waste to Compost
o Aerobic / Anaerobic Composting
o Vermi-Composting
Decomposition and stabilization of solid organic waste material has been taking
place in nature ever since life appeared on this planet. Composting is the
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process of decomposition and stabilization of organic matter under controlled
condition. Waste materials that are organic in nature, such as plant material,
food scraps, and paper products, can be recycled using biological composting
and digestion processes to decompose the organic matter. It is a biological
process in which micro-organisms, mainly fungi and bacteria, convert
degradable organic waste into humus like substance. The resulting organic
material is then recycled as mulch or compost for agricultural or landscaping
purposes. In addition, waste gas from the process (such as methane) can be
captured and used for generating electricity. The intention of biological
processing in waste management is to control and accelerate the natural
process of decomposition of organic matter. There is a large variety of
composting and digestion methods and technologies varying in complexity from
simple home compost heaps, to industrial-scale enclosed-vessel digestion of
mixed domestic waste. Methods of biological decomposition are differentiated as
being aerobic or anaerobic methods, though hybrids of the two methods also
exist.
Organic matter constitutes 35%–40% of the municipal solid waste generated in
India. This waste can be recycled by the method of composting, one of the
oldest forms of disposal. Apart from being clean, cheap, and safe, composting
can significantly reduce the amount of disposable garbage. Each one MT of wet
garbage can yield 200 to 300 kg of organic fertilizer.
Vermi composting is very successful at community level but it is yet to develop at
commercial scale. Manual composting is carried out in smaller urban centres.
Although mechanical composting plants were set up in cities but presently, only
few plants out of them continues to be in operation. The high cost of mechanical
composting plants and the non –utilization of by-products are among the factors
which make the process an uneconomic proposition. The most critical link in the
process of composting is the segregation operation. Hand sorting of garbage at
the compost plant is expensive and insanitary. Depending upon the availability
of land and its topography, economic viability, Types of waste, quantity of waste
and social conditions; one can choose any one or more or Combination of two of
the said techniques for waste disposal.
7.4

Energy recovery from municipal solid waste

Energy can be recovered from the organic fraction of waste (biodegradable as
well as non-biodegradable) basically through two methods as follows:
(i)
Thermo-chemical conversion: This process entails thermal decomposition of organic matter to produce either heat energy or fuel oil
or gas; and
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(ii)

Bio-chemical conversion: This process is based on enzymatic
decomposition of organic matter by microbial action to produce
methane gas or alcohol.

Municipal Solid Waste (MSW) contains organic as well as inorganic matter. The
latent energy present in its organic fraction can be recovered for gainful
utilization through adoption of suitable Waste Processing and Treatment
technologies. The recovery of energy from wastes also offers a few additional
benefits as follows:
(i)
The total quantity of waste gets reduced by nearly 60% to over
90%, depending upon the waste composition and the adopted
technology;
(ii)
Demand for land, which is already scarce in cities, for landfilling is
reduced;
(iii)
The cost of transportation of waste to far-away landfill sites also
gets reduced proportionately; and
(iv)
Net reduction in environmental pollution.
It is, therefore, only logical that, while every effort should be made in the first
place to minimize generation of waste materials and to recycle and reuse them
to the extent feasible, the option of Energy Recovery from Wastes be also
duly examined. Wherever feasible, this option should be incorporated in the
over-all scheme of Waste Management.
The Thermo-chemical conversion processes are useful for waste containing high
percentage of organic non-biodegradable matter and low moisture content. The
main technological options under this category include Incineration and
Pyrolysis/ Gasification. The bio-chemical conversion processes, on the other
hand, are preferred for wastes having high percentage of organic bio-degradable
(putrescible) matter and high level of moisture/ water content, which aids
microbial activity. The main technological options under this category is
Anaerobic Digestion, also referred to as Biomethanation.
7.5

Incineration

The process of burning waste in large furnaces is known as incineration.
Incineration is a disposal method that involves combustion of waste material.
Incineration and other high temperature waste treatment systems are sometimes
described as "thermal treatment". Incineration is carried out both on a small
scale by individuals and on a large scale by industry. It is used to dispose of
solid, liquid and gaseous waste. Incineration facilities generally do not require as
much area as landfills. Waste-to-energy or energy-from-waste is broad terms for
facilities that burn waste in a furnace or boiler to generate heat, steam and/or
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electricity. At the end of the process all that is left behind is ash. This method
produces heat that can be used as energy. Incinerators convert waste materials
into heat, gas, steam, and ash. It is recognized as a practical method of
disposing of certain hazardous waste materials (such as biological medical
waste). Incineration of waste is a thermal process, which reduces the waste to
15-20 per cent. However, due to lower calorific value of waste, this process has
not been fully exploited.
Combustion in an incinerator is not always perfect and there have been
concerns about micro-pollutants in gaseous emissions from incinerator stacks.
Particular concern has focused on some very persistent organics such as dioxins
which may be created within the incinerator and which may have serious
environmental consequences in the area immediately around the incinerator.
Both the fly ash and the ash that is left in the furnace after burning have high
concentrations of dangerous toxins such as dioxins and heavy metals. Disposing
of this ash is a problem. The ash that is buried at the landfills leaches the area
and cause severe contamination. Incineration is a controversial method of waste
disposal, due to issues such as emission of gaseous pollutants.
Improperly operated incineration plants cause air pollution. Burning garbage is
not a clean process as it produces tonnes of toxic ash and pollutes the air and
water. Cost of incinerator and additional investment on pollution control devices
make the process capital - intensive. Under Indian conditions large scale
incineration plants are economically non - viable in view of their capital intensive character and the low calorific value of city garbage available.
7.6

Sanitary land filling

Improper and unscientific techniques adopted for MSW disposal are
economically non-viable and socially unacceptable, due to this selection of
proper disposal method is necessary. Quantity and characteristics of the MSW
are two major factors, which are to be considered as the basis for the design of
efficient, cost effective and environmentally compatible disposal method. One
can choose the appropriate disposal method which is generally categorized as
follows:
An alternative to landfills or modern landfill which solves the problem of leaching
to some extent is a sanitary landfill which is more hygienic and built in a
methodical manner. Designed “landfill” means a waste disposal site for the
deposit of residual solid waste in a facility designed with protective measures
against pollution of ground water, surface water and air fugitive dust, wind-blown
litter, bad odour, fire hazard, bird menace, pests or rodents, greenhouse gas
(Methane) emissions, slope instability and erosion. These are lined with
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materials that are impermeable such as plastics and clay, and are also built over
impermeable soil.
Deposited waste is normally compacted to increase its density and stability, and
covered to prevent attracting vermin (such as mice or rats). Many landfills also
have landfill gas extraction systems installed to extract the landfill gas. Gas is
pumped out of the landfill using perforated pipes and flared off or burnt in a gas
engine to generate electricity. Fully operated landfills may even enhance
property values. Constructing sanitary landfills is very costly and they are having
their own problems. A properly-designed and well-managed landfill can be a
hygienic and relatively inexpensive method of disposing of waste materials.
Older, poorly-designed or poorly-managed landfills can create a number of
adverse environmental impacts such as wind-blown litter, attraction of vermin,
and generation of liquid leachate. Another common by product of landfills is gas
(mostly composed of methane and carbon dioxide), which is produced as
organic waste breaks down anaerobically. This gas can create odor problems,
kill surface vegetation, and mainly is a greenhouse gas.
8.0

Construction and Demolition Waste

Construction and demolition waste is generated whenever any construction/
demolition activity takes place, such as, building roads, bridges, fly over,
subway, remodelling etc. It consists mostly of inert and non-biodegradable
material such as concrete, plaster, metal, wood, plastics etc. A part of this waste
comes to the municipal stream.
It is estimated that the construction industry in India generated about 10-12
million tons of waste annually. Projections for building material requirement of
the housing sector indicate a shortage of aggregates to the extent of about
55,000 million cum. An additional 750 million cum. aggregates would be required
for achieving the targets of the road sector. Recycling of aggregate material from
construction and demolition waste may reduce the demand-supply gap in both
these sectors.
While retrievable items such as bricks, wood, metal, titles are recycled, the
concrete and masonry waste, accounting for more than 50% of the waste from
construction and demolition and activities, are not being currently recycled in
India. Recycling of concrete and masonry waste it, however, being done abroad
in countries like U.K., USA, France, Denmark, Germany and Japan.
Concrete and masonry waste can be recycled by sorting, crushing and sieving
into recycled aggregate. This recycled aggregate can be used to make concrete
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for road construction and building material. Normally two processes namely Dry
Process and Wet process are used to get clean material for recycle and reuse.
8.1

Land requirement

The main constraint for the effective implementation of Municipal Solid Waste
(Management & Handling) Rules, 2000 & setting up of waste processing facility
for local bodies is non-availability of suitable land. Ideally dumping sites should
be located at where there is, usually, no human population or at a safe distance
from all human settlement. But the increase in the population of the city has
forced people to settle near the dumping grounds. This leads to problems like
people living in unhealthy conditions and protesting for the closure of the
dumping grounds, as dumping causes health hazards for the people in the
vicinity. Increasing population generates large amount of waste, which need the
large patch of land for its proper disposal. But with increasing urbanization, land
available for dumping and creation of landfill sites for disposal of waste is
becoming difficult especially for metro cities. It is desirable that adequate land
be earmarked at the planning stage itself for solid waste disposal. Dumping site
has the definite life span, so appropriate alternative should be envisaged at
planning stage only. Also, site selection must be carried out meticulously in
consultation with CPCB/SPCBs, as the case may be, to avoid any difficulty in
implementation and running of facilities later on.
8.2

Law enforcement

The Ministry of Environment and Forest has notified the Municipal Solid Waste
(Management & Handling) Rule, 2000 under the Environment (Protection) Act,
1986 to manage the Municipal Solid Waste (MSW) generated in the country.
According to this rule there is specific provision for Collection, Segregation,
Storage, Transportation processing and Disposal of MSW & it apply to all
Municipal authorities. Under the Management of Municipal Solid Waste section,
it is stated that any municipal solid waste generated in a city or town, should be
managed & handled in accordance with the compliance criteria and the
procedure laid down in Schedule-II of the rule.
Solid Waste Management is a vital, ongoing and large public service system,
Municipal agencies will have to plan and execute the system in keeping with the
increasing urban areas and population. Community participation is essential for
smooth and efficient operation of SWM system, which lack in current scenario.
The financial constraints, institutional problems within the departments, fragile
links with other concerned agencies, lack of suitable staff, and other allied
problems prevent the urban local bodies from delivering and maintaining an
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efficient waste management system. Sometimes provisions of the law are not
implemented due to one or other reasons.
9.0

Government of India Initiatives

Looking at the pathetic situation of solid waste management practices being
adopted by urban local bodies in the country and lack of action plan to solve the
problem, and to provide technical & financial assistance to the urban local bodies
in management of municipal solid waste in a scientific and hygienic manner,
Government of India has taken a number of initiatives to address the problem.
 The Ministry of Urban Development has published the Manual on
Municipal Solid Waste Management in May, 2000 to assist ULBs in
management of municipal solid waste. The Manual provides detailed
guidelines / methodology for planning, designing, executing and operation
& maintenance of solid waste management schemes. It also provides
comprehensive guidelines for processing, treatment and disposal and
resource recovery (compost/energy) from municipal waste. The Manual
has been uploaded in the Ministry’s website (www.moud.gov.in) under
policies sub-head.
 Pursuant to the recommendations of the Committee on Solid Waste
Management for Class-I cities constituted by the Hon’ble Supreme Court
of India, Ministry of Urban Development constituted a Technology
Advisory Group on Solid Waste Management in August, 1999. The report
principally covers the details of various technologies available within and
outside the country for the treatment of municipal solid waste and deriving
compost, RDF, power, etc. from the waste, their merits, demerits, their
limitations, etc. It also narrates the extent of application of these
technologies in India so far. The report also deals with Government of
India’s initiatives and schemes supporting the solid waste management
services, financial aspects giving details of sectoral lending by financial
institutions, the extent of private sector participation attempted, the legal
issues related to private sector participation in India and makes
recommendations of fiscal incentives for SWM infrastructure financing by
the state and central governments as well as makes recommendations for
central and State Governments as well as urban local bodies. The report
also spells out the strategies proposed to be adopted for building
community awareness and insight in finding financial resources and the
manner in which they could involve private sector to take over part of their
burden of improving SWM services. It will also help them in designing
public awareness campaign and internal capacity building programs. The
Committee finalized its report and the Ministry has published the same in
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May, 2005 and circulated the same to all states /UTs for reference. The
report has been uploaded in the Ministry’s website (www.moud.gov.in).
 Pursuant to the directions of the Hon’ble Supreme Court of India, Ministry
of Urban Development had set up a Task Force in March, 2003 to prepare
policy, strategy and action plan for promoting “Integrated Plant Nutrient
Management using City Compost" along with chemical fertilizers in the
area of agriculture, horticulture, plantation crops, forestry, and create
market demand & supply mechanism for city compost within 50 km radius
of all urban local bodies and their compost plants. The report has been
finalized by the Committee and accepted by the Supreme Court of India in
September, 2006 with a direction to follow the recommendations of the
Committee. The report has been circulated to all states /UTs for
reference. The report has been uploaded in the Ministry’s website
(www.moud.gov.in).
 Ministry of Urban Development formulated and forwarded a scheme to
12th Finance Commission requesting them for devolution of funds to the
tune of Rs.24455.50 million for solid waste management in 423 class – I
cities. The 12th Finance Commission has accordingly recommended
devolution of Rs.25000.00 million over a period of 5 years starting from
1st April, 2005 to 31st March, 2010 for providing appropriate collection &
transportation systems, compost plants and sanitary landfill for solid
waste management in 423 Class-I cities and state capitals as per 2001
Census.
 High powered committee report on Urban Infrastructure and Services
report estimated investment for solid waste management sector of Urban
Infrastructure for the 20 years period from 2012 to 2031 amount to
Rs. 48.58 thousand crore at 2009-10 prices.
 The Ministry has also launched two programmes i.e. Jawaharlal Nehru
National Urban Renewal Mission (JNNURM) and Urban Infrastructure
Development Scheme for Small & Medium Towns (UIDSSMT) with a
view to provide infrastructure facilities in all the urban areas of the country
including solid waste management projects with a reform oriented
agenda. The solid waste management projects are approved with
integrated approach that includes segregation at source, collection,
transportation, processing & treatment and disposal of municipal solid
waste. The composting is being adopted for treating bio-degradable waste
and sanitary landfill has been approved for disposing inert and rejects etc.
Refuse Derived pellets (RDF) plants are also allowed in some of the
projects to use pellets as fuel.
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 Under the Central Sector Scheme of "Solid Waste Management and
Drainage in 10 Selected IAF Airfield Towns" launched by the Ministry,
integrated Solid Waste Management projects including compost plants for
converting garbage into organic fertilizers have been approved in 10 all
airfield towns. Out of 10 solid waste management projects, 8 projects for
towns namely, Sirsa, Jodhpur, Gwalior, Tezpur, Adampur, Ambala Tezpur
and Pune have been completed and the remaining 2 projects for the
towns, namely, Hindon, and Barelilly, are at different stages of
implementation.
 Ministry of Non-Conventional Energy Sources is the nodal Ministry for
assisting waste to energy projects.
 Ministry of Health & Family Welfare is administering the subject of biomedical waste management.
10

Managing Municipal Solid Waste: Way Forward

Due to the present consumeristic lifestyle, waste generation is on the increase.
For better management of solid waste, periodic review of every steps involved in
waste management like generation, collection, disposal etc. should be
conducted. Best practices for waste management can be achieved by well
known ‘3Rs’ principle (Reduce, Reuse, Recycle).
Each State Govt. may pass Sanitation Act and Solid Waste Management
Rules/Act for effective sanitation and solid waste management in the State. The
Govt. of Goa has passed a Sanitation Act in 2008 and Solid Waste Management
Rules in 2010 for management of sanitation and solid waste in the State.
Further, each municipality may implement levy user charges and/ or solid waste
management tax (either clubbed with property tax or separately) to meet the
O&M and part of capital cost of solid waste management services.
10.1

Waste management practices

Three Rs (3Rs) classify waste management strategies according to their
desirability in terms of waste minimization. These "3 Rs" are the foundation of
most waste minimization strategies. The aim of this is to extract the maximum
practical benefits from products and to generate the minimum amount of waste.
Reduce:
o The most uncontrollable phase in Solid waste management is ‘Waste
generation’. Generated solid waste particularly from Non-point sources is
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always a challenge for local administration, so best practice is to reduce
the generation of Solid waste.
The reduction of waste can happen only when everybody reduces waste
generation in the first place.
Every individual has to contribute in doing so. There is urgent need of
public awareness about waste generation. There should be awareness at
all levels of Society, which will motivate them to change their casual
habits which creates waste.
Public- Private Partnership should be engaged in this awareness activity.
Definite Point Sources of waste generation like Hotels, Restaurant, and
Shopping Complexes etc. should contribute their space for disposal in
their area itself, which ultimately reduces the burden of Collection.
For Public Gatherings and Events organised in public places for any
reason (including for processions, exhibitions, circuses, fairs, political
rallies, commercial, religious, sociocultural events, protests and
demonstrations, etc.), it will be the responsibility of the Organiser of the
event or gathering to ensure the cleanliness of that area.

Reuse:
o Utilization value of any item should be known to people who are using it.
o NGOs working for under privilege society should work for establishing
centres which provide goods for secondary use. Such centres can be set
up at the source.
o Private sector involvement should be encouraged, repairing facilities
should be offered so goods can be used as per its utilization value.
NGOs, Self -help group etc. can organize workshop, seminars which
encourage people to use waste material to create some decorative
articles.
Recycle:
o The process of transforming materials into secondary resources for
manufacturing new products is known as Recycling.
o Waste recycling leads to less utilization of raw materials, saves on landfill
space, reduces the amount of energy required to manufacture new
products. In fact recycling can prevent the creation of waste at the source.
o Promoting/motivating citizens to start segregation of waste at source
involving NGO’s, co-operatives, private, Commercial & industrial sectors
for appropriate mass awareness campaigns
o Source separation: by keeping recyclables and organics waste separate
at source, i.e., at the point of generation facilitate reuse, recycling, and
composting.
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o Segregate the waste in the house -keep two garbage bins and see to it
that the biodegradable and the non-biodegradable is put into separate
bins and dispose-off separately. Biodegradable waste can be recycled.
o Dry waste consisting of cans, aluminium foils, plastics, metal, glass, and
paper could be recycled.
o There should be recycling plant at local level.
10.2

Decentralized waste management system

Over a period of time, it has been realized that the real solution to the menace of
MSW in India by providing De-centralized Municipal Solid Waste Management
facilitates near the origin of waste generation.
Once decentralized waste recycling becomes a mass movement, it would reduce
burden on Municipal authorities to transport and manage waste at disposal sites.
Further, waste generating communities will realize need for effective segregation
in order to make composting & recycling efficient & cost-effective. This would
eventually promote the concept of community based "Pay & Use" facility and
offer livelihood opportunity for urban poor through waste recycling services with
better accountability to resident beneficiaries.
The Bulk Waste Generators accounts for about 40% of total MSW generated in
India. The micro measure by all those falling under bulk waste generator
category, by adopting “at source composting” or “community based composting”
would have significant macro impact in reducing carbon foot prints from organic
waste generated as also transported to waste disposal sites.
Some of progressive ULBs / State Govts. have raised the compliance norms to
include “at source composting” or “community based composting” using
organic waste converter for composting of organic waste and reduce ill-effects of
garbage. Such initiatives will have visible impact with appropriate incentives /
disincentives from ULBs & State Pollution Control Boards.
Further, some state govt. offers capital subsidy for setting up Decentralized
Biogas Plants which indeed is a progressive policy initiatives by State Govt. in
order to encourage innovation on decentralized waste recycling solutions,
De-centralized Waste Management is the only sustainable solution to the
menace of garbage in the country. De-centralized Waste Management is a
process of segregating the waste at source into dry and wet waste, treating the
wet waste using simple composting methods at the source of generation while
recycling the inorganic waste such as paper, plastic, glass and metal. Since the
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waste is segregated at source, the cost of collection is completely eliminated and
better value is recovered by treating or recycling various components of waste.
Advantages of De-centralized Waste Management
Following are the major advantages of De-centralized Waste Management
- Better and more effective segregation of Waste at Source
- Elimination of transportation of waste over long distances
- Better value of compost produced by treating organic waste at source of
generation
- Better value recovery from recyclables
- Higher onus on the community and hence better community participation
- More respectable and remunerative employment opportunities to rag
pickers and urban poor
- Facilitate better and efficient management of waste at a local level
Areas of Application of De-centralized Waste Management
De-centralized Waste Management finds its application in practically all
generators of waste such as residential communities, commercial
establishments such as large industries, IT companies, hotels and hospitals,
multi utility complexes such as malls and IT Parks, large vegetable markets,
slaughter houses and large agriculture produce markets. Some waste
processing systems appropriate to decentralized waste management are given
below which can be considered on case to case basis considering its suitability
in local conditions.
(i) Organic Waste Converter (OWC) technology is one such option to solve
the problem of garbage treatment at the source of generation. The OWC
has a capacity to convert between 100 kg/day to 20,000 kg/day of
organic waste into rich compost. The OWC is based on the technology of
accelerated bio-mechanical composting. The segregated organic waste
is put in the OWC machine along with bio culture Bioculum and an
absorbent such as recycled manure or sawdust to produce homogenized
material which later is converted into the compost in due course of time.
(ii) BARC has developed the ‘Nisarguna’’ technology for processing the biodegradable waste. This technology is based on the process of biomethanisation and has been used in around 160 projects. It was stated
that the technology is best suited for decentralized management of biodegradable municipal solid waste. This technology can be used to set up
waste management plants of processing capacity 1MT to 20MT of waste
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per day. The land required for processing around 5MT of waste is
around 500 sq.m.
10.3

Financial management

Municipal agencies have to manage various civic services. The number of
activities managed by these agencies increase with the size of city. It is
observed that smaller towns where the main activity is Solid Waste Management
spend up to 70% of their budget on Solid Waste Management. Metropolitan
cities on the other hand due to wider resources base and responsibility of
provision of larger number of services spend only around 10% of their budget on
Solid Waste Management. A majority of urban centres however spend 5-40% of
their budget on Solid Waste Management. This is approximately Rs.50-250 per
capita per year. It is observed that a large proportion on this expenditure is
incurred on salaries and only a limited amount is spent on Operation &
Maintenance (O&M) and development works.
Shortage of funds is one main barrier for achieving a proper MSW Management.
Due to this lack of efficiency is evident at all stages of SWM i.e. collection,
transportation, treatment and disposal. Due to lack of funds local bodies fail to
set up adequate number of composting or other disposal plants of different
capacities which will reduce organic load to sanitary landfills and also the GHG
emissions from landfills. Available funds are not utilized in efficient manner. More
expenditure is incurred on waste collection & transportation than disposal. Funds
must be allocated to analyse the collected waste, dominating area of particular
waste type. According to type of waste & quantity of waste generated, if
decentralized disposal facilities are provided, it will definitely reduce the burden
on landfills as well as overall expenditure required.
The present solid waste cleansing tax is charged as a percentage of property
tax. It is observed that this proportion cannot be raised further due to legal
restrictions. The revision of property tax is also carried out only infrequently. It is
hence desirable to provide for levying of an additional dedicated tariff for solid
waste services. It should be based on the frequency of service, volume/ weight
of the waste or combination of both or on family basis.
Separate structure of tariff will have to be specified for community bin system
and for house to house collection system. It should also lay down the method of
charging and recovery of charges for transportation of acceptable industrial solid
waste and demolition waste. There should be a provision for revision of the rates
at specific intervals. For specific identified occupations, contracting out of work
should be considered. However, such contracts should be appropriately framed
within built monitoring and penalty mechanisms.
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10.4

Public-Private-Partnership (PPP) in municipal solid waste

There is ample scope for involving Public-Private-Partnership (PPP) in Municipal
Solid Waste Management. This may be considered in the areas of door-to-door
collection, transportation, setting-up and Operation & Maintenance of waste
treatment plants, waste-to-energy plants and sanitary landfills. The PPP may
also be roped in the implementation of integrated municipal solid waste
management project from door-to-door collection upto safe disposal of municipal
solid waste.
The Private Entrepreneur within the country as well as from abroad could be
encouraged, by giving suitable incentives, by way of long-term contracts,
assured supply of garbage at the plants site, long-term lease of land at nominal
rates, payment of tipping fees by local bodies for disposal of waste etc. For
successful private sector participation in the waste management sector, there is
a need for amendments in the municipal bye-laws, suitable regulatory framework
and pilot projects to demonstrate the proven technologies.
10.5

Financial viability of the project

Operating Revenue
For solid waste systems, it is essential that the operating and maintenance costs
be carefully assessed for any project. SW collection equipment is relatively
short-lived and operating and maintenance costs are substantial. Operations
and maintenance costs may be obtained from two sources: current general
revenues (dependent upon the resources base of the ULB) and SWM operating
revenue (essentially user charges).
Tax financing
Traditionally funding for solid waste systems comes from the general fund. Most
ULBs use a percentage of the property tax to support the solid waste
management system. This tax, known as conservancy tax, is easy to administer
since no separate billing or collection system is needed. However, the
disadvantage is that in most Indian cities assessment and collection of property
tax is poor and this poor base provides for very little income. Further, such tax
financing is completely divorced from income and expenditure of service and
provides no incentive to local bodies to instituted efficiencies. Bangalore
proposes to introduce a sanitary tax and has moved a bill to this effect.
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User charges
User charges can be an equitable means of funding SWM services if properly
administered. These are an excellent means of placing explicit costs on each
households contribution to the waste stream. Further, these may be used as an
incentive to reduce waste generation and encourage recycling, especially if
structured so that those who pollute more pay more. Increased public
awareness of solid waste issues and public involvement in decision-making
process may provide the opportunity to adjust user charges to reflect real costs
of providing solid waste services. User fee can be assessed at a uniform or
variable rate, depending on the amount and kind or service provided.
Cities are increasing proposing to introduce user charges, for example
Vijayawada (Hyderabad) and Gandhinagar (Gujarat) propose to establish user
charges for all category of user. Mumbai has introduced establishment charges
for commercial outfits as a first step and though the implementation and
collection of the same is weak at this point, the city proposes to improve the
same as also extend user charge to other categories.
Primary problems with user charges are billing, difficulties in administration, and
the fact that if they truly reflect costs; they may be too high for low income or
fixed income persons and may lead to littering/open dumping.
In large cities the NGOs are coming forward to organise rag-pickers and
introduce through them house-to-house collection of waste by charging a
monthly fee ranging from Rs. 10 to Rs. 25. At some places it is given Rs. 40 per
month. This information arrangement is working quite satisfactorily at many
places and reduces the burden of the urban local body. This system needs to be
encouraged and NGOs may be promoted to take up such activities. Resident
welfare associations are also being involved in primary collection of waste by
giving incentives to them. This has worked very well in the city of Ludhiana
where 65% of the city waste is being managed by the resident welfare
associations.
Similarly, provision of adequate user charges of beneficiaries/ Tipping Fee/ Gate
Fee, as the case may be, may be made and levied to ensure that the systems
work efficiently. It should be sufficient not only to meet operating cost but also
sufficient to replace the aging assets as and when needed.
Fines (administration charges)
The SWM income for Mumbai shows income from administration charges.
These charges are essentially fines imposed for dumping/littering of waste.
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Revenue form recovery programmes
Waste recycling, composting, waste-to-energy, and methane gas recovery
programmes may generate operating revenues. Such programmes provide
direct paybacks in terms of tangible financial benefits associated with recovered
materials and conserved energy, and additional benefits due to avoided costs of
land filling. Further these held increase the life of landfill facility. In India, waste
composting facilities are beginning to see much success. Many such facilities
have been set up under joint initiatives by local governments and private sector.
Waste-to Energy projects are also beginning to draw the attention of local
governments.
Disposal site fees
Typically Indian cities resort to open dumping of waste and sanitary landfills are
conspicuous by their absence. It is only in the few years that waste recovery
facilities (composting, waste-to-energy) have begun to emerge. However, at the
end of such treatment there still remains waste has to be disposed in a sanitary
landfill. At present no city in India charges a disposal site fee such as tipping fee
etc. Typically such fee is charged based upon the quantity of waste dumped for
landfill at the disposal site. Such fee must be designed to reflect operating costs,
especially the costs of environmental control as, closure, post closure
maintenance and liability. Fees calculation may also depend on the type of
refuse received.
Expenditure
Operating expenditure
Solid waste management may constitute upto 20 to 50 percent of municipal
budget expenditure. The main expenditure heads under SWM are as follows:
salaries and wages, consumables, vehicles repair, contingencies and others.
Salaries and wages
As much as 30 to 50 percent of municipal staff in a local body may be engaged
in SWM activities. Most of this staff is engaged in waste collection and
transportation. A recent survey by the National Institute of Urban Affairs shows
“salaries and wages” for SWM in Class-I cities, may constitute as much as 75
percent of total SWM expenditure. This is still higher at 85 percent in Class-II
cities.
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Capital investments
Typically, in Indian cities, capital fund allocations for SWM are made on an as
and when required basis. Further, interagency coordination and city level
planning with related budget estimates, is usually absent in most local bodies.
This leads to reduced efficiency in capital spending. As a result systems are not
always synchronized and there have been instances where money has been ill
spent on mismatched equipment.
Current general revenue capital financing
Typically capital costs for SWM in India are met from the current revenue and
borrowings, with allocations being made on an as and when required basis.
Such use of current revenues for capital financing essentially depends on the
local body’s resource base. Capital investments may be for: equipment, vehicles,
treatment and disposal facilities.
Borrowing - municipal bonds, bank/ FI loans, leasing
Borrowings are another source of capital financing. Cities are increasing
beginning to access the capital market by issuing municipal bonds. Though no
city has used such borrowing for SWM projects so far, this remains a potential
source for capital financing. Cities borrow from financial institutions such as
HUDCO, for financing equipment and vehicles.
Private financing
Over the recent years the country has seen an increased role of the private
sector in financing resource recovery (composting, waste-to-energy) facilities. As
many as 35 composting facilities have been set up in the country with Private
Sector Participation, over the past five years prior to launching of JNNURM.
Private sector funding is a potential source for the sector. It is also need of hour
to develop bankable projects on solid waste management and involve private
sector also for managing the city waste.
Grant funding
Grant funding has been used in a number of cities for financing procurement of
equipment and vehicles for SWM. However such funding had limited impact,
since interagency coordination and city level planning is absent in most local
bodies, and in cases such money has been ill spent on mismatched equipment.
Grant funding must be linked to development of city plans for SWM to better
utilize the same. Further the donor must monitor such expenditures. Further, in
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addition to equipment compatibility, local bodies must also ensure ease of
replacement upon end to useful life of equipment.
- State and Regional Programme Management
and Coordination
(Regionalisation)
Regionalisation/ resource pooling is another potential source for capital
financing. Under this arrangement local bodies may come together to: develop/
construct common facilities, to access capital market to raise financing for such
projects, or conduct waste characterization studies etc. This helps distribute
costs. Resource pooling may also enhance the cost-effectiveness of recycling
and recovery efforts. Such arrangements may be applicable in suburbs of cities
such as Mumbai etc. where land is at a premium and there is direct advantage in
developing common treatment and disposal facilities.
In the year 2000 the Vijayawada Municipal Corporation tied up with an
entrepreneur for setting up a waste palletisation project on a BOO basis.
10.6

Awareness generation

Community participation
Community is in the centre of all the activities, yet it is ignored by the decision
makers and made to merely wait and watch and ultimately what people get in
hand is what they do not want or what is not in their priority. This creates a void
between the administrators and those administered and an atmosphere of
apathy is created which distances people from government initiatives.
Littering and poor collection, segregation, processing and disposal of municipal
solid waste remains everywhere in most of the cities of the country which is not
only due to financial constraints and inadequate capacity of these ULBs to
manage the municipal solid waste generated from the cities as per MSW Rules,
2000 but also due to lack of public awareness as well as due to lack of sufficient
land for disposal of waste in a scientific and hygienic manner. Public awareness,
effective community participation, transparent and clean administration,
introduction of citizen charters and accountability at all levels can only bridge this
gap.
Solid Waste Management (SWM) is one such activity, where public participation
is key to success. The local body can never be successful in Solid Waste
Management without active community participation, whatever may be the
investments made from the municipal or Government funds. The local bodies are
the institutions of grass root democracy having elected members representing a
small group of electorate. It also has an outreach service at the ward level
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through which it can easily interact with the people on almost all-important
issues. The local body should therefore, seriously consider involving community
in all programmes through a consultative process and variety of other
communication approaches dealt with in this chapter later and adopt the strategy
which has the acceptance of the community.
11.0

Management Information System

Good Municipal Solid Waste management practices is the key to keep a city
clean. This requires collection of critical information which is not just for keeping
the records up-to-date but used effectively for taking corrective measures as well
as proper planning for future. Some information is, therefore, required to be
collected to have an overall idea of the prevalent situation, deficiency in the
system and likely requirements of the further information which would could
highlight deficiencies in the system on day-to-day basis and could be used for
taking corrective measures has to be collected at regular intervals to monitor the
services. Computerisation of such information helps at all the levels of
administration to work not harder but smarter, increases the level of job
satisfaction, and also to establish strong and reliable information data base
necessary to facilitate the decision making and monitoring process for
management.
With the advancement of information technology, Geographic Information
System (GIS) could be introduced in large cities and integrated with
Management Information System. Similarly, there is a need for a citizen interface
to seek comments, suggestions etc., in respect of utility services.
12.0

Toolkit and Advisory for Municipal Solid Waste Management

The Ministry has brought out toolkit/report and service level benchmarks on
municipal solid waste management to improve the sector which may also be
referred are as under:
o Municipal Finance Improvement Programme: A primer for Accessing
Institutional Finance
o Toolkit for Solid Waste Management, JNNURM
o Handbook of Service Level Benchmarking
o Some of the Advisories earlier forwarded to States by the Ministry
alongwith some good practices on collection, transportation, treatment
and disposal for improving solid waste management in their States/ULBs
(Annexed).

*****
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