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ABSTRACT 
This paper evaluates increase in the production of urban solid waste, reflecting unprecedented 
due to rapid expansion of Urban sprawl in the Bilaspur city, Chhattisgarh, India.  There are 
many efforts  being carried out  to reduce and recover the waste,  but the disposal in landfills is 
still the most usual destination. The paper describes classification of wastes its transportation and 
disposal methodologies adopted by Municipal corporation, after the detailed review for attempt 
have been made to demonstrate appropriate landfill sites for waste in Bilaspur City as the city is 
in front of key difficulty of proper dumping spots for the waste. This study analyses the 
effectiveness of classification and demonstration on diverting total municipal waste and 
biodegradable municipal waste from landfill pursuant to the Landfill spots. This includes an 
analysis of the landfill has been classified or what can be the impact of proper classification of 
Landfill sites. By testing different waste management scenarios, the results indicated that the 
demand for land for waste disposal overcomes the supply of suitable land for this use in the 
study area before the year 2050. 
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INTRODUCTION 
For many years, garbage has simply been 
dumped into open areas of ground, generally 
natural pits or hollows. When the site was full, 
then earth was bulldozed over the top and the 
area left to settle, or the landfill was simply left 
as it was as an eyesore and health hazard.1 It 
must be admitted that the last mentioned 
practice has fortunately fallen into disuse and 
today, every effort is made to reclaim the land 
after use. This is naturally dependant on the 
settling of the dumped rubbish and reduction 
of odour etc. 2,3  
The appropriateness of the hard approach to 
Urban Solid Waste Management (USWM) in 
developing countries has been an important 
concern for scholars and policy-makers, it has 
been observed that USWM should not be 
viewed from a narrow perspective of collection 

and disposal, but should instead be seen as a 
part of issues arising out of rapid urbanization. 
Chhattisgarh, a 21st century State, came into 
being on November 1, 2000.  Chhattisgarh has 
27 districts and Bilaspur is located at Latitudes 
210.37" to N23 0.07" Longitudes 810 .12" to 
830.40 “E with total population of 1,993,042 in 
10 blocks (Fig. 1).3 Bilaspur is second major 
city after Raipur and is also main industrial 
spot with SECL (South Eastern Coal Field 
Limited) and NTPC (National Thermal Power 
Corporation).3 The existing study has been 
done in the Bilaspur city for landfill sites. 
Bilaspur city has 55 wards with total 
population of 2, 74,917. Biggest populated 
ward is Arvind Nagar with the population of 
9184 followed by Kranti Kumar Bhartiya 
Nagar with total population of 8394. The most 
populated wards have maximum amount of 
waste generation respectively 155kg/per day 
and 145 kg/per day. The lowest population *Author for correspondence 
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density is of the Nagorao Shesh nagar with 
population of 2097 and only 45 kg. per day 
waste generation. 
Dearth of land for landfills is a problem 
frequently cited in the literature as a physical 
constraint. None the less, the shortage of land for 
waste disposal has not been fully studied and, in 
particular, quantified.3   Effective management of 
municipal waste is required, but local authorities 
in many countries are constrained by limited 
finances and inadequate services.4,5  This paper 
presents a method to quantify the relationship 
between the classification and demonstration of 
suitable land for waste disposal over time using  
geographic information system and field data 
study techniques. Based on projections of 
population  growth,   urban   sprawl    and   waste  

generation the method can allow policy and 
decision-makers to measure the dimension of 
the problem of shortage of land in future. Many 
studies reveal that recycling in the past years in 
the cities was mostly industrial and based on 
financial considerations to reduce production 
cost, unlike the current emphasis on recycling 
as a way of reducing waste in the environment 
and preserve dwindling resources.6,7 The 
procedure can provide information to guide the 
design and schedule of programs to reduce and 
recover waste and  can potentially lead to a 
better use of the land resource. Bilaspur City, 
Chhattisgarh India is used as the case study to 
illustrate and analyse the approach,               
India (Fig. 2). 

 
Fig. 1 : Location map of the Bilaspur, Chhattisgarh India city with the road network 

along the wards

AIMS AND OBJECTIVES 
The objective of the present study is to the 
results pertaining to different aspects of 

present study and they are described under 
following heads : 
1. To study the categories of wastes 

generated in the city 
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2. To study the deposition of waste sites in 
the city 

3. To propose a proper site for landfill, 
4. To study the dustbin locations and 

population density of the wards of Bilaspur 
city 

5. To identify the x, y and z coordinates as a 
reference points by using GPS (Global 
Positioning System) for the dustbins 
Located in the wards, 

6. To assess the sprawl growth and waste 
generation in the City 

7. To ensure proper sites for the waste 
disposal in the city. 

METHODOLOGY 
The methodology included the utilisation of 
Geo-technology tools like remote sensing, 
Geographical Information System (GIS) and 
Global Positioning System (GPS) for the study 
of waste sites their management and disposal 
sites. The stepwise information are provided 
below : 
Step 1 : The data used were ancillary data like 
ward wise Population data, per kg waste 
generation data. The Landsat images of time 
series (three different years )were used for the 
study of urban sprawl development. 
Step 2 : AOI map of Bilaspur city was obtain- 

ed from Municipal Corporation of Bilaspur it 
was further georectified and digitized. The 
software’s used were Arc GIS 2010, ERDAS 
2010 and Garmin GPS was used for the data 
collection from the field. 
Step 3 : The ancillary data were finally 
incorporated with spatial database as an non 
spatial attributes to get an final output by 
categorising and classifying the wards vis-à-vis 
population density in the wards.  

RESULTS AND DISCUSSION 
Classification 
Landfill sites are areas of land in which waste 
is deposited. Landfill sites are often located in 
disused quarries or mines. A landfill is a 
carefully designed structure built into or on top 
of the ground in which rubbish is isolated from 
the surrounding environment. Landfills are not 
designed to breakdown waste, just to bury it. 
Waste is compacted into a thin layer and 
covered with soil. As per the field visits to all 
the 55 wards and nearby areas of the Bilaspur 
city we could see more than 100 lands were 
wastes have been disposed which are 
unhealthy and unsystematic in nature       
(Table 1). There are different categories of 
waste generated, each take their own time to 
degenerate as illustrated in the Table 3. 

Table 1 : Waste classification found in the wards of Bilaspur city, Chhattisgarh, India 

S/N Source Areas covered Typical waste 
generators Types of solid wastes 

1 Residential All the 55 wards Single and 
multifamily 
dwellings 

Food wastes, paper, cardboard, 
plastics, textiles, leather, yard 
wastes, wood, glass, metals, 
23ashes, special wastes (e.g., 
bulky items, consumer 
electronics, white goods, 
batteries, oil, tires) and 
household hazardous wastes) 

2 Industrial Near seepat 
NTPC, Bilaha 
outskirts of 
Bilaspur 

Light and heavy 
manufacturing, 
fabrication, 
construction 
sites, power and 
chemical plants. 

Housekeeping wastes, 
packaging, food wastes, 
construction and demolition 
materials, hazardous wastes, 
ashes, special wastes 

3 Commercial Main markets, 
Golbazar, Sadar, 
Sanichari and 
Bhudwari bazar 

Stores, hotels, 
restaurants, 
markets, office 
buildings, etc. 

Paper, cardboard, plastics, 
wood, food wastes, glass, 
metals, special wastes, 
hazardous wastes 
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4 Institutional Collage 
campuses, 
Apollo hospital 
Lingiadih,CIMS 
in main market 
area 

Schools, 
hospitals, 
prisons, 
government 
centers. 

Same as commercial 

5 Construction 
and 
demolition 

All the city area 
have this type of  
waste since 
construction is on 
full swing 

New 
construction 
sites, road repair, 
renovation sites, 
demolition of 
buildings 

Wood, steel, concrete, dirt, etc. 

6 Municipal 
services 

SECL Campus, 
Administrative 
officers and 
Bungalows etc. 

Street cleaning, 
landscaping, 
parks, beaches, 
other 
recreational 
areas, water and 
wastewater 
treatment plants. 

Street sweepings, landscape and 
tree trimmings, general wastes 
from parks, beaches and  other 
recreational areas, sludge 

7 Process 
(manufacturin
g, etc.) 

Same as 
industrial areas, 
Tifra Bilha Etc. 

Heavy and light 
manufacturing, 
refineries, 
chemical plants, 
power plants, 
mineral 
extraction and 
processing. 

Industrial process wastes, scrap 
materials, off-specification 
products, slay tailings 

8 Agriculture The city is 
surrounded by 
villages they are 
the class for such 
wastes. 

Crops, orchards, 
vineyards, 
dairies, feedlots, 
farms. 

Spoiled food wastes, 
agricultural wastes, hazardous 
wastes (e.g., pesticides) 

Source: From the field study 

Table 2 :  The type of litter we generate and the approximate time it takes to degenerate 

S/N Type of litter Approximate generation 
in the city (weekly) 

Approximate time it 
takes to degenerate the 

litter 

1 
Organic waste such as 
vegetable and fruit peels, 
leftover foodstuff, etc.  

10,000Kg A week or two 

2 Paper 2500 Kg 10–30 days  

3 Cotton cloth  (cotton form 
hospitals included)  11000 Kg 2–5 months 

4 Wood  500 Kg 10–15 years 
5 Woollen items  100 Kg 1 year 

6 Tin, aluminium’s and  other 
metal items such as cans  

Specified to industrial 
areas more than 7,000 100–500 years 
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Kg(outer areas of Bilaspur 
city has industries) 

7 Plastic bags (polybags) More than 2000 Kg One million yearsn ? 

8 Glass bottles More than 10,000 Kg undetermined 

Source : From the field study and municipal corporation data 

Classification of landfills 
Landfills or solid waste disposal units are 
classified according to the amount and types of 
waste received. Table below describes the 
classification of landfills in Bilaspur are as 
following  Table 2 and Table 3. 
Class I landfills are those which receive an 
average of 100 k.g. or more of solid waste per 
day. 
Class II landfills are those which receive an 
average of less than 100k.g. of solid waste per 
day. 
Class I and Class II landfills receive general, 
non-hazardous household, commercial, 
industrial and agricultural wastes, subject to 
the areas  
Class III landfills are those which receive 
only yard trash, construction and demolition 
debris, waste tires, asbestos, carpet, cardboard, 
paper, glass, plastic, furniture other than 
appliances or other materials approved by the 
department which are not expected to produce 
leach ate which poses a threat to public health 
or the environment. Class III landfills shall not 
accept perishable household waste. 
 All the areas with have markets fall into class III 
of landfills categories. From the chart 10 wards 
fall under class I of landfills and rest 45 comes in 
II landfill sites. More than 45% of the municipal 
solid waste is not collected at all; 70% of the 
areas of Bilaspur city lack adequate capacity to 
transport  it  and  there are no sanitary landfills to  

dispose of the waste therefore as a resultant all 
over the city we can see number of small landfill 
with waste. The existing landfills are neither well 
equipped nor well managed and are not lined 
properly to protect against contamination of soil 
and groundwater. In Bilaspur city Municipal 
Corporation have 428 regular and 55 daily wages 
cleaners. Bilaspur city have more than 60 nursing 
homes and hospitals they generate large amount 
of medical waste out of 4kg of medical waste 
generated by a hospital 1 kg would be 
infectious.5  In Bilaspur city MCB have 125 iron 
dustbins and 50 cemented dustbins. GPS 
readings for all the locations have been done and 
based on that reading it has been found that only 
10 wards have the waste disposal containers rest 
of the wards are lacking the containers therefore 
the waste are not stored properly which are 
further very harm full and are the reason for lots 
of soil and water contamination in the city. The 
total waste generated in the city is more than 
6500 kg but the wards generated only 3700kg 
(approximately) of wastes. To transport these 
waste Bilaspur Municipal corporation have 6 
tractors, 3 loaders, 1excavator and 5 dumpers, 
these carries the wastes but there is lack of 
management in order to maintenance of dustbins 
in the wards and landfill site at Vyapar Vihar as 
the whole area has distribution of waste it’s not 
properly excavate and filled the wastes are 
simply dumped in the site area (Fig. 2). 

Table 3 : The relationship of population density and categorization of landfill class 

S/N Name of the ward Total population Waste generated in 
kg(approximately) Class 

1 Vikash  Nagar 3509 50 2 
2 Vishnu   Nagar 7977 150 1 
3 Nehru Nagar 5089 50 2 
4 Kasturba Nagar 4997 40 2 
5 Bhakt Kanwar Ram Nagar 3912 50 2 
6 Tilak Nagar 5310 100 1 
7 Guru Ghasi Das Nagar 9528 200 1 
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8 Rajendra Nagar 3531 50 2 
9 Gayatri Nagar 4361 55 2 

10 Mother Teresa Ward 4889 60 2 
11 Dr. Ambedkar Nagar 4342 50 2 
12 Kranti Kumar Bhartiya nagar 8394 145 1 
13 Rani Laxmi Bai nagar 7966 125 1 
14 Vinoba Nagar 7375 110 1 
15 Sanjay Gandhi Nagar 5954 100 1 
16 Priyadarshini Nagar 3020 45 2 
17 Nirala Nagar 4257 50 2 
18 Azad Nagar 4102 55 2 
19 Saheed Asfak ulla nagar 2593 45 2 
20 Ram Nagar 3645 45 2 
21 Shubash Nagar 2821 45 2 
22 Pandit Munulal Shukla Nagar 2873 45 2 
23 Lajpat Rai Nagar 2695 45 2 
24 Shivaji Nagar 5216 80 2 
25 Sant Ravidas Nagar 4848 55 2 
26 Nagorao Shesh Nagar 2097 40 2 
27 Krishna Nagar 4299 50 2 
28 Basant bhai patel Nagar 6587 65 2 
29 Shaheed Ramprasad Vismil nagar 3456 50 2 
30 Gandhi Nagar 3769 55 2 
31 Indira Nagar 3628 50 2 
32 Tatyatoppe Nagar 4457 65 2 
33 Ramdas nagar 5169 90 2 
34 Shaheed Bhagat Singh Nagar 3219 45 2 
35 Maharana Pratap Nagar 3204 40 2 
36 Vivekanand Nagar 5943 50 2 
37 Shankar Nagar 4081 65 2 
38 Saheed Hemu Colony Nagar 5209 50 2 
39 Ganesh Nagar 3918 65 2 
40 Kamla Nehru Nagar 6536 65 2 
41 Thakur Dev Nagar 6807 65 2 
42 Dr.Syamaprasad Mukerjeenagar 7610 100 1 
43 Rani durgawati Nagar 5363 65 2 
44 Saheed Mangal Pandey Nagar 7630 96 2 
45 Arvind Nagar 9184 155 1 
46 Shastri Nagar 8023 125 1 
47 Pandit Devakinanadan Dixit Nagar 6225 90 2 
48 Ramkrishna Paramhanse Nagar 6817 90 2 
49 Bilasa Nagar 2602 25 2 
50 Wireless Colony 4568 50 2 
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51 Bharatmata Nagar 3182 45 2 
52 Jaganath Nagar 3814 50 2 
53 Bapu Nagar 4694 70 2 
54 Loco Colony Nagar 4004 50 2 
55 Tripur Sundari Marimai Nagar 5618 65 2 

Source: From the field study and Census data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2 : Shows stages of waste collection to deposition (a) Domestic waste,(b) Local 
Landfill,(c) waste collection by MCB, (d) Transporting and finally (e)Deposited in 

Vyapar Vihar.Picture shows existing site at Vyapar Vihar 

There is a massive increase in the  urban sprawl 
in a time span of 20 years refer  . Landsat image 
were evaluated for the growth of Unban Sprawl 
from 1990 to year 2009. The total are covered by 
Urban population was 8.31 km2 in the year 1990 
was remarkably increased to 40.33 km2 in the 

year 2009. After the formation of new State of 
Chhattisgarh there is a remarkable change and it 
has finally leaded a high increase in urban solid 
wastes in the city. The newly developed sprawls 
were Torwa, Uslapur,Sirgiti area, Raj Kishore 
nagar, Fig. 3 and Fig. 4. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 3 : Showing the population density and waste generation in the wards of Bilaspur 
city, Chhattisgarh, India 
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Fig 4 : (a) Urban sprawl in the year 1990.(b) Urban sprawl in the year 2000 

(c) Urban sprawl in the year 2009 

CONCLUSION 
The trend in Bilaspur city is very unsystematic 
regarding use of landfills for dumping all kind of 
wastes. Space is becoming limited and the 
recycling of waste is not common due to lack of 
public awareness and less efforts from the 
administration mechanism. This will tend to 
increase the total amount of waste that is placed 
in landfill sites as well as alter the consistency. 
Metals and plastics should be slowly disappear, 
as will glass and other, easily recycled quantities.  
There is immediate need of recycling of all the 
landfill waste spots for the factor that will have 
the most effect on the use of landfill sites for gas 
production is probably paper and cardboard. 
Domestic wastes will probably still be present 
but a lot of the paper and cardboard that support 
long-term decomposition will no longer be 
available. The tendency to incineration will also 
reduce the total number of landfill sites available. 
This will nevertheless take a long time to become 
a serious problem for seekers of gas supplies and 
the number of existing landfills will supply a lot 
of present needs. Further these unsystematic 
landfills will make some serious health problems 
to the population of the city. There is lots to be 
done for landfill sites in the city .There is a 
resistance to waste disposal facilities being 
located within or near urban communities, since 
it leads to a fall in the value of residential 
properties in areas around the sites ,therefore 
efforts should be made from government 
machinery for ensuring that a variety of 
biodegradable  municipal   waste  and  municipal  

waste management strategies should be 
evaluated  ensuring the inclusion of both new 
and old classification and demonstration methods 
present in the city ensuring a diversity of 
demographic and geographical conditions. 
Furthermore, the fact that disposal costs through 
use of landfill sites have been set too low means 
waste minimization initiatives, recycling and 
waste processing industries have not been 
economically attractive and in our system we are 
not aware of consequences of harmful impact of 
wastes However, with increased waste 
minimization, development of further recycling 
and processing industries and the establishment 
of some new landfills, the waste service is 
expected to last for about 50 to 60 years. The 
government has to set up waste-to-energy plants 
to take care of Bilaspur city domestic waste.  
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