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ABSTRACT 
Waste is any material that is not needed by the owner, producer or processor. Humans, animals, 
other organisms, and all processes of production and consumption produce waste. The 
management of municipal solid waste has become an acute problem due to enhanced economic 
activities and rapid urbanization. Increased attention has been given by the government in recent 
years to handle this problem in a safe and hygienic manner. In this regard, Municipal Solid 
Waste Management (MSWM) environmental audit has been carried out for Shivpuri town of 
Madhya Pradesh, India through the collection of municipal solid waste, and interviews with 
stakeholders and field surveys. Field surveys were carried out in 39 wards to understand the 
practice and identify the lacunae. 
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INTRODUCTION 

The words rubbish, garbage, trash, or refuse are 
often used as synonyms when talking about solid 
waste.1 In fact, there is no real waste in nature. 
The apparent waste from one process becomes 
an input in another.It is the exponential growth of 
human activities that has made waste a problem 
that needs to be managed. We are simply 
producing far more waste than nature can handle. 
It is however, better to prevent waste generation 
than to produce waste and try to manage it. We 
cannot simply throw away waste. As they say, 
‘There is no way in throw away’. India has 
achieved multifaceted socio-economic progress 
during the last 67 years of its independence.  
However, in spite of heavy expenditure by the 
civic bodies, the present level of service in many 
urban areas is so low that there is a threat to the 
public health in particular and the environmental 
quality in general.2 In urban areas, solid waste is 
generated by domestic households, commercial 
and industrial enterprises, and health care and 
institutional activities, as well as on the streets. 
Solid waste is considered to be wastes such as 
garbage, industrial waste, sewage sludge, ashes, 

discarded metal, trash or any solid or semi solid 
material. The mass of waste produced globally 
has been growing for many decades, especially 
in affluent countries and there is a link between 
gross domestic product and waste generation per 
person.3 The generation of solid waste is on the 
increase due to rapid rise in population, changing 
life styles and popularity of fast foods and 
disposable utensils. Waste generation has been 
increasing enormously at an average annual rate 
of 8.96%.4  

AIMS AND OBJECTIVES 
In the present study, an attempt has been made 
to record the solid waste generated in Shivpuri 
town and the treatment given by people and 
the municipality. 

METHODOLOGY  
An extensive field survey was done in the 39 
wards of Shivpuri town and waste 
accumulation sites were identified. In addition 
to these 08 waste transportation sites were also 
identified. These waste transportation sites 
received the garbage from nearby localities, to 
be transported to the trenching ground. At   
each  waste transportation site the garbage was  *Author for correspondence 
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Segregated in different polythene bags on the 
basis of their categories. Each bag was weighed. 
In this way the production of different categories 
of garbage were recorded for one year and 
calculated following.5 Interview based study as 
well as self-survey was conducted to collect 
related information. The persons involved in the 
profession of solid waste recovery and disposal 
were contacted. A questionnaire was framed 
taking into consideration various factors related 
to solid waste, source, disposal, recycling, 
transportation and health status. A certain section 
of the questionnaire was devoted to study the 

perception of the respondents about the solid 
waste recovery and disposal. This information 
has been used to discuss the results obtained.  
The different categories of waste and their 
period of degeneration 
When the waste is dumped, it does not 
decompose very quickly and makes way for 
the other waste. The nature of waste being 
dumped, and the time it takes to decompose, 
pose a serious threat to the environment as 
well as human health. Table 1 are some 
examples to understand how much time it 
takes for various materials to decompose. 

Table 1 : The different categories of waste and their period of degeneration 

Type of waste Approximation time it take to degenerate 
into the litter 

Vegetables, fruit skins, waste food 3-4 Weeks 
Paper bags 1 Month 
Cloth bags 5 Months 
Wood pieces 10-15 Years 
Leather shoes and sandals 40-50 Years 
Iron sheets 50-100 Years 
Aluminum sheets 200-250 Years 
Plastic bags 1 Million Years 
Glass bottles Undetermined 

Source : Status of solid waste generation in municipal corporation of Maharashtra, State of Environment 
Report (2009) 

RESULTS AND DISCUSSION 
Shivpuri is a developing town, many new 
colonies are being raised around the main 
township, as a result of which the garbage is 
found to be spread at more than one place in each 
colony. The sense of civilization is not high 
enough and, therefore, people are not habitual of 
proper disposal of the garbage produce by them. 
Domestic waste 
The author has tried to identify major garbage 
sites in different localities. Although 
municipality has provided 120 dustbins in 
different wards but still some people invariably 
in all wards throw their garbage outside their 
houses. In this way small garbage sites are 
developed everywhere. The local sweepers lift 
the garbage    from    small sites and dump it at 
large garbage sites. This process is not 
practiced regularly and garbage is removed in  

three to four days. Also the municipal 
sweepers are posted only in the older colonies, 
while the newly developed localities are 
devoid of any municipal sweepers. As such, 
people find it convenient to dump their 
garbage at one point may it be a vacant plot or 
corner of the street. Material is collected from 
there in one to two months, and some times 
more, when the municipality is approached to 
get it cleaned. From dustbins the garbage is 
transferred to tractor-trolleys manually from 
where it is disposed to the trenching ground. In 
addition to the garbage thrown outside the 
houses, disposed in the dustbins, some more 
garbage is collected from the narrow lanes 
between   the   houses  periodically. The drains 
are cleaned in the morning and all the material 
collected is dumped near the dustbins. As per 
the approach of the municipality it is to be 
observed  that the staff appointed for whole job  
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seems to be untrained and the machinery 
available is too less to facilitate cleaning of the 
garbage sites.  
Market waste 
Market in Shivpuri town mainly consists of 
Mahadev-gali (ward no.05), Court road (ward 
no.06), Sadar bazar (ward no.06), Tekari-gali 
(ward no.07), Jhansi Tiraha (ward no.17), 
Madhav Chawk (ward no.29), Meat market 
(ward no.30) and Kamlaganj (ward no.33).  In all 
of these, Court roads, Tekari-gali, Madhav 
Chawk and Kamlaganj are the main waste 
generating sites. In all these areas the markets as 
well as house hold waste is generated as people 
have residence on the first floor and the shops on 
the ground floor. The mixed waste in these areas 
consists of largely polythene, paper, plastics and 
other packaging materials. It is interesting to note 
that the municipal workers clean the roads early 
in the morning and take away the debris littered 
all around, while  the  shopkeepers  open  their 
shops after 10.00 am and clean their shops and 
put their debris outside their shops. In this way 
the    roads   remain   uncleaned   whole    day.  In  

Kamlaganj there is separate vegetable market, 
which produces, trash which is cleaned by 9.00 
am. The meat market has adjacent slaughter 
house. The waste generated by these two sites 
includes blood, waste flesh and other disposable 
material which is dumped in to the nala. The rest 
is devoured by the dogs in front of the meat 
shops. 
Industrial waste 
Since the town is only three kilometers from 
the Madhav National Park, no big industries 
are allowed in this area. The biggest industry 
Katthamil is located at a distance of five 
kilometers from Madhav National Park. It 
uses wood as raw material from which 
catechu is extracted and the residue in the 
form of chips is consumed by the factory as 
a fuel. The other waste materials are low in 
quantity and are disposed off in the premises 
of the factory. The other industry is stone 
grinding and cutting mills which produces 
cuttings of stone and stone powder as a 
waste material which is used in construction 
work (Table 2). 

Table 2 : Solid waste generation per day in Shivpuri town (Quintals) 

At present town’s solid waste is collected and 
disposed by Shivpuri municipality. The total 
waste generated is estimated to be 34.284 
quintals per day. There is no integrated solid 
waste collection, storage, transportation, 
treatment or disposal system in the town. Solid 
waste   generated   from    households  is being 
dumped   in   open   areas.   Most  of these sites 
create environmental hazards due to spilling and  

cause risk to human health. Trucks, trolleys and 
handcarts in the outskirts transport solid waste 
from these open storage areas. Solid waste is 
lifted manually using shovels, thus increasing 
health risks to the sweepers. However, due to 
inadequate infrastructure facilities, the solid 
waste is not disposed off properly. There is no 
system for the segregation of decomposable and 
non-decomposable   household   wastes. In  slum  

S/N Source of waste Solid waste generation Percentage  

1 Domestic waste   23.388 ± 3.227 68.22 
2 Vegetable market waste 3.248 ± 0.619 9.47 
3 Fruit market waste 2.579 ± 0.581 7.52 
4 Meat market waste 0.157 ± 0.064 0.46 
5 Hospital waste  0.252 ± 0.069 0.74 
6 Hotel/ restaurant waste   0.752 ± 0.156 2.19 
7 Market waste 1.517 ± 0.264 4.42 
8 Slaughter house waste   0.265 ± 0.053 0.77 
9 Building material waste   2.126 ± 0.587 6.20 

  Total 34.284 
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areas, the conditions are worse due to lack of 
proper collection system. To improve 
conservancy operations, authorities feel that the 
lack of civic awareness among city residents is 
proving to be a major hurdle to maintain the city 
clean. In areas that lack refuse collection, usually 
low-income communities, residents trend to 
either dump their garbage at the nearest vacant 
plot, public space, or simply burn it in their 
backyards. Uncollected waste may accumulate 
on the streets and clog drains. Alternatively, 
wastes may end up in open dumps, legal and 
illegal, the most common disposal method in the 
Shivpuri town, Madhya Pradesh, India. 
The problem is most acute in slums and low 
and middle income group areas. It will be 
nearly impossible for the civic body to 
provide better surroundings if residents do 
not take efforts to deposit the waste into the 
bins and stop the practice of throwing 
garbage on the road. A conservancy worker 
has to cover a certain area by a specific time. 
If public is going to spill the garbage all 
along the road, the conservancy worker 
cannot cover the complete area assigned to 
him and some areas may not be covered on 
same days. Commercial sector like shops, 
offices, hotels etc all use the community 
waste bins and their wastes are also collected 
along with the household wastes except in a 
rare number of commercial complexes where 
they pay a negotiated fee to the municipality 
for collecting waste from their premises. In 
short, even if there is regular collection 
service, waste can always be seen on the 
streets. Like any problem, human beings can 
maximize or minimize the problem of solid 
waste to a great extent. It is out of the 
personal habits that our living environment 
can be made better or worse. Generally, 
people throw garbage all around the 
municipality bins and not inside the bin. 
Some don’t even bother to come near the bin 
and throw garbage in open spaces or parks. 
Most people feel that the job of keeping 
neighborhoods   clean is that of municipality. 
Generally people do not dispose the  garbage 
properly   and    dump   it   almost  anywhere  

outside the house. Dumping of solid waste 
along the roadside and in the nala results in 
filled drains and overflowing such sites can 
be seen frequently in the town. Open 
dumping of solid wastes generates various 
environmental and health hazards. The 
decomposition of organic materials produces 
methane, which can cause fire and 
explosions, and contributes to global 
warming. The biological and chemical 
processes that occur in open dumps produce 
strong leachates, which pollute surface and 
groundwater. Fires periodically break out in 
open dumps, generating smoke and 
contributing to air pollution. Municipal 
sweepers in some wards deliberately set 
periodic fires at the dumps in order to reduce 
the volume of the wastes, which allows more 
wastes to be disposed there and thus extends 
the life of the dumps. Human scavengers 
may also cause intentional fires, since metals 
are easier to spot and recover among the 
ashes after the fires than among piles of 
mixed wastes. The incoming solid waste 
vehicles are not weighed and no specific 
plan is followed while filling the dumpsites. 
Provisions for leachate and gas control do 
not exist. A soil cover is rarely provided, 
except at the time of closure of the site. Most 
of the disposal sites are unfenced and the 
waste picking is commonly in vogue, posing 
problems in the operation of the sites. Food 
leftovers and kitchen wastes attract birds, 
rats, flies and other animals to the dumps. 
Animals feeding at the dumps may transmit 
diseases to humans living in the vicinity. 
Biodegradation of organic materials may 
take decades, which may limit the future use 
of the land on which open dumps are located 
(Table 3 and Table 4). 
Composition of waste 
Indian town waste normally consists of a low 
percentage of recyclable material and more 
of compostable and inert materials like ash 
and road dust. This is because there is very 
large informal sector of rag pickers, which 
collect recyclable waste from the streets for 
their livelihood. 
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Table 3 : Composition of municipal solid waste 

Waste material Percentage 
Paper 3.05 
Synthetics 1.22 
Glass 0.75 
Metal 0.54 
Compostable matter 55.24 
Stone/pebbles/silts/sand 37.22 
Cloth/rags 1.98 

Table  4 : Generation of domestic waste in Shivpuri town 

Composition Waste percentage  
Waste produced by (%) 

Low income group High income group 
Vegetable 70 47 53 

Paper 5 17 83 

Metals 0.3 5 95 

Glass 0.5 11 89 

Textiles 4 12 88 

Plastic 3 10 90 

Other 17 16 84 

Transport of garbage  
There are certain inborn problems in transport 
of garbage from various sites. The 
municipalities in most of the cities, small or 
large face difficulties in this activity. The 
authorities may provide machinery but the 
manpower involved is always insufficient 
because disposal of waste from the houses is 
not well organized and hundreds of garbage 
sites are created in the colonies. In Shivpuri 
town newly raised colonies are devoid of 
municipal sweepers to clean the garbage sites. 
The municipal machinery mainly transports 
from large transportation sites to the trenching 
ground and landfills. To solve this problem the 
municipality has introduced contract system in 
which the contractor deploys his men for door 
to door collection of the waste. These practices 
found to be effective but it is interrupted        
by   nonpayment to the contractor in time. It is, 
therefore, necessary that some mechanism 
should   be   evolved   in   which the material is  

transported in an organized way with the help 
of the people. Specially designed carriers may 
be used which can take enough garbage in one 
trip. Since this activity will be associated with 
regular job paid by public it may work and the 
carrier may transport sufficient load of waste 
in one go. The number of engineers and other 
staff members should be adequate according to 
the population of the area.  Provision should be 
made for bins, containers, rickshaws, trolleys 
and trucks as per the requirement in different 
areas. This may render the colonies clean and 
the garbage will not be littered near the houses 
as it is the case now. For keeping the town 
clean public awareness is very necessary. 
Public should be made aware of the fact that if 
the waste is properly disposed off from the 
house then the environment will not get 
polluted.6 and people may save themselves 
from many diseases. There should be trained 
waste collector who knows all the details that 
are required for door to door collection of solid 
waste from streets, roads etc. 
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Role of rag pickers  
The author’s observations regarding rag pickers 
are interesting as the rag pickers are common 
sight in Shivpuri town, who can be seen picking 
metal, plastics, paper and other recyclable 
materials from the garbage. The authors have 
estimated that about 80-100 rag picker are at 
work in the town. Most of them are in the age 
group of 10 to 14 years. Some ladies are also 
involved in this activity. These children can be 
seen with a polyester bag picking thing from 
waste in early hours of the morning when other 
children are going to school. They can also be 
seen at work in noon and evening, when other 
children return from the school and play. People 
mostly consider them nuisance and sometimes 
charge them on the assumption that they are 
involved in thefts. The question arises as to how 
the jobs for rag pickers are created and what 
service they are rendering to the society. The 
jobs for rag picker originate from the 
incumbency of the citizens, who do not care to 
separate the recyclable and non recyclable 
materials from their domestic waste.These rag 
pickers pick up the useful material and take it to 
the trash men, who forward it ahead to be 
recycled. Rag pickers make the recyclable 
material available to the factories at throw away 
price while its import could involve a lot of 
foreign exchange. Also the manure from the 
separated waste is of better quality. People 
consider the rag pickers a nuisance but these poor 
fellows are rendering great service to us by 
making our waste degradable. Solid waste of 
municipality is diversified in nature and highly 
dependent on the type of area from where it has 
generated. About 200-500 gm. per capita/day 
municipal solid waste is reported to be generated 
in general.7,8 The author substantiates this view 
as he has also found that the wards where poor 
people live produce smaller amount of waste as 
compared to the wards where effluent people 
live. 
Often a discrepancy exists between the growing 
population in urban areas and the increasing 
demand for sanitation and solid waste collection 
services on one hand and the capacity of the local 
government to provide these services on the 
other hand.9 As a result, solid waste disposal 
remains one of the biggest environmental 
concerns worldwide. Government policy on solid  

waste reduction has relied on voluntary measure 
by waste generators at all levels of the economy 
and within this policy framework, local 
authorities have an important role to play in the 
way they manage wastes locally.10-14 

CONCLUSION 
The present solid waste management practices 
in Shivpuri town are highly unsatisfactory. 
Commercial solid waste is thrown in open 
areas, streets, drains, open blank plots, nala 
etc. The segregation of compostable and non-
compostable waste is not done. In most part of 
the town, regular waste collection facilities are 
inadequate with no storage depots. The 
reported number of metal bins is only 120. 
Municipality of Shivpuri has introduced some 
new small size dustbins. Dustbins are not 
cleaned for fifteen to twenty days. Street 
cleaning is also not regular in all 39 wards. In 
some wards no dustbins are available. 
Handcarts and tractor trolleys do transportation 
of waste. Most of transport vehicles are loaded 
manually. No processing of waste is done in 
Shivpuri town. The waste is disposed off in 
open dumping sites or low-lying areas. There 
is no community involvement in handling the 
waste. The improper management of solid 
wastes poses risks to human health and 
environment. Despite considerable expenses, 
the situation tends to further deteriorate due to 
the rapid growth of city, which would increase 
the amount of wastes that need to be collected, 
transported and disposed off. Solid waste 
management is a vital, ongoing and large 
public service system, which needs to be 
efficiently provided to the community to 
maintain aesthetic and public health standards. 
Municipal agencies will have to plan and 
execute the system in keeping with the 
increasing urban areas and population. There 
has to be a systematic effort in the 
improvement in various factors like 
institutional arrangement, financial provisions, 
appropriate technology, operations 
management, human resource development, 
public participation and awareness, and policy 
and legal framework for an integrated solid 
waste management system. To achieve 
cleanliness, which is next to Godliness, it is 
necessary to design and operate an efficient 
SWM system. Public co-operation is essential 
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for successful operation of such a system. 
Finally, there is a need to develop a 
methodology of research for developing 
interactive techniques for system’s design and 
operational control. 
Shivpuri town currently is facing a municipal 
solid waste dilemma, for which all elements of 
the society are responsible. The community 
sensitization and public awareness is low. 
There is no system of segregation of organic, 
inorganic and recyclable wastes at household 
level. There is an adequate legal framework 
existing in the country to address municipal 
solid waste management. What is lacking is its 
implementation. In spite of a stringent 
legislation, open dumping is the most wide 
spread form of waste disposal. The possible 
reasons for poor implementation could be a 
combination of social, technical, institutional 
and financial issues. Public awareness, 
political will and public participation is 
essential for the successful implementation of 
the legal provisions and to have an integrated 
approach towards sustainable management of 
municipal solid wastes in the Shivpuri town. 
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