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Solid waste management is one of Jaipur's major environmental concerns. Solid waste creation in cities is
increasing as a result of exponential urbanization, industrialization, and population growth. Solid waste
neglect can have negative environmental consequences, pose a public health concern, and cause other
socioeconomic issues. This document summarises the current state of concerned authorities' initiatives
and researchers' efforts to identify more areas for improvement.
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1. Introduction

Human activities generate garbage, which is then
managed, stored, collected, and disposed of, posing
environmental and public health problems (Saxena et
al., 2010). Economic development, urbanization, and
increased living standards all contribute to arise in the
quantity and complexity of solid waste generated in
cities (Gidde et al., 2008). Domestic, commercial,
industrial (due to building and demolition),
agricultural, institutional, and other solid wastes are
all examples of solid waste. The term "municipal solid
waste" refers to a mixture of residential and
commercial waste generated by the general public
(Rajkumaretal.,2010).

Degradable (paper, textiles, food waste, straw, and
yard waste), partially degradable (wood, disposable
napkins, and sludge), and non-degradable materials
(leather, plastics, rubbers, metals, glass, ash from fuel-
burning like coal, briquettes, or woods, dust, and
electronic waste) make up the majority of municipal
solid waste in Jaipur (Jhaet al., 2011). Rapid
industrialization and population growth in India have
prompted people to migrate from rural to cities,
resulting in the generation of hundreds of tonnes of
MSW per day. Waste has become one of the pollution
sources as a result of poor solid waste management,
resulting in a variety of environmental repercussions
as well as risks to human health and safety (Shazwin
and Nakagoshi, 2010). Jaipur is one of India's least
urbanized cities. Due to their high occupancy,
metropolitan cities account for more than 42 percent

of India's urban population (Ghosh and Kansal, 2014).
They are also India's top generator of MSW. Waste has
become one of the pollution sources as a result of poor
solid waste management, resulting in a variety of
environmental repercussions as well as risks to human
health and safety (Shazwin and Nakagoshi, 2010).
Jaipur is one of India's least urbanized cities. Due to
their high occupancy, metropolitan cities account for
more than 42 percent of India's urban population
(Ghosh and Kansal, 2014). They are also India's top
generator of MSW. The most important issues
limiting improvements in SWM, according to a
review of literature on SWM in India (Hanrahan et al.,
2006), are institutional/financial issues. "There is an
urgent need for much improved medium-term
planning at the municipal and state level so that
realistic investment projections can be developed and
implemented," they write.

2. Qualitative and quantitative analysis of MSW
The amount of MSW generated is determined by a

variety of factors, including eating patterns, living
standards, commercial activities, and seasons. Data
on production quantity and variance can help with
collection and disposal system planning. Indian cities
today create eight times more MSW than they did in
1947, thanks to increased urbanization and changing
lifestyles.

The amount of waste produced and the types of
garbage produced have changed in tandem with
Jaipur's development. The population of Jaipur is
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currently 3,812,262. There was a time when the needs
of the people of Jaipur were relatively limited, and the
majority of the wastes were cow and human faeces. In
2011, the city of Jaipur disposed of 1100 MT of waste
every day. According to BVG India Ltd, the daily
rubbish output from Jaipur city in 2018 was 1700
MT/day, which increased to 1800 MT/day in 2019. By
2021, itis anticipated that the city's garbage will reach
3643 MT/day CDP, Draft City Development Plan,
Jaipur, 2005. Table 1 shows a qualitative and
quantitative overview of MSW in Jaipur.

3. Population growth rate and weather-wise
tonnage details of MSW Jaipur.

Since 1971, the population of Jaipur has been
increasing at varied rates. Between 1951 and 2001,
there was a significant increase in the number of
women in the workforce. According to census reports,
the city's population has increased by 5 times. In the
previous 50 years, the population of Jaipur has
expanded by more than tenfold. The population of the
city was only 1.6 lakh in 1900. The population of the
Jaipur Municipal Corporation increased from 23.22
lakhin 2001 t0 30.46 lakh in 2011. Itisregarded as one
ofthe country's fastest-growing cities. In 2011, it grew
at a pace of 2.38 percent on average. The yearly
average population growth rate from 1971 to 1981
was 2.69 percent in 1981, but it dropped drastically to
10.86 percent in 2001 and 2011. There are 909
females per 1000 males in the city. The population of
the city is growing at a pace of 2% per year.

(a) The population density in Jaipur.

The density of a population is an important metric
for analyzing population distribution. The population
density of Jaipur city is 6523 people per square
kilometer, which is much higher than the population
density of 1981 (2624 people per square kilometer).
The population density of the walled city area is
42008 people per square kilometer in 2013, down
from 16201 people per square kilometer in 1981. In
2001, the walled city's total area was 6.7 square
kilometers (2.32 percent of JMC's total area).
Although density has decreased from 1991 to 2013,
this is the case. The population density of the JIMC
area as a whole over time. The rest of the JMC area has
a low population density, as can be seen. However, in
2011 it was significantly higher than in 2010. In 2001,

the population density of IMC was 5027 people per
square kilometer, which increased by 1566 people per
square kilometer to 6593 people per square kilometer
in 2011.The population of Jaipur in 2018 is 36.28
lakhs. The fact is the last census of Jaipur was done
only in 2011 and the next such census would be in
2021. But as per estimate and projection, the
population of Jaipurin 2019 is 40 lakhs.

(b) Municipal solid waste, sessional variations.
The amount of municipal solid waste (MSW)

generated by a town varies depending on a variety of
factors such as people's habits, living standards,
location, and climate conditions. The variance in the
parameter in India is extremely vast, so the quantity
and quantity estimation for a city or state cannot easily
be extended to other areas to design an appropriate
MSW management strategy. The estimation for the
same city may vary depending on the season of the
year and the month. MSW management consumes a
significant percentage of a municipality's budget to
ensure the safe and sanitary disposal of MSW.
Municipal solid waste is collected in vehicles or
community bins and transported to the final disposal
point at various locations across the township,
depending on the convenience of households and
municipal officials. Those community dumpsters are
common in third-world countries. Also, community
bins are left open at the top, exposing them to the
elements. The content and quantity of MSW were
created to serve as the foundation for planning,
designing, and operating the management system.
When compared to MSW in Western countries, MSW
in India has a very different composition and is far
more hazardous. The composition characteristics and
quantity generally MSW from a township is a function
of several parameters like food habit, season, the
living standard of people, commercial activities in the
region, etc. To device an effective management
strategy for such waste it is important to study the
general composition of the MSW generated as well as
the variation in composition and characteristics
concerning the individual location, in one group of
different localities and seasons of the year.

(c) Analysis of MSW sample for composition

and characteristics.
The mixed sample waste was physically analyzed
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for its composition, which included biodegradable
paper, plastic, glass, metals, and inerts (dust, stone
pieces, and others), and was expressed as a percentage
of'the total sample weight. Other MSW characteristics
were determined, including moisture content,
calorific value, bulk density, dry density, and waste
generated per capita. The MSW was analyzed
according to normal techniques.

(d) Physical certify of MSW
MSW samples collected from community bins

were thoroughly mixed to create a composition
sample for a specific location, and horrifying was
performed to separate different types of MSW in
general, including biodegradable (food waste, organic
waste, etc.), paper, plastic, glass, metals, and inerts
(dust, stone pieces, and others). The weight of each
ingredient was calculated, and its portion was
expressed as a percentage (percent) of the overall Wt
weight of MSW.

The composition and qualities of the trash created
by the community have a significant impact on
municipal solid waste management. Seasons, living
standards, geography, and other factors all influence
the composition and characteristics of garbage. To
visualize the true scenario, a change in the quantity
and quality of MSW created by the community was
also examined.

(e) Determination of Bulk density.

The empty weight and volume of a metallic cubicle
measuring 45cm*45cm*45cm were measured. The
sample was placed in a measuring cube and the net
weight was collected to determine the bulk density. By
dividing the weight of the sample by the capacity of
the container containing the sample, the bulk density
was calculated.

(f) Composition of MSW in Different seasons.
Summer season: - The average MSW composition

throughout the summer. The average biodegradable
fraction composition for the summer season was
4590 percent, paper 4.05 percent, plastic 5.08
percent, glass 0.62 percent, metals 0.06 percent,
textiles and leather 0.89 percent, and inert materials
44.5 percent.The average composition of MSW
during the wet season. The biodegradable percentage
is determined to be 39.60 percent, paper 4.83 percent,
plastic 3.37 percent, glass 0.15 percent, metals 0.11
percent, textiles, and leather 0.64 percent, and inert
materials 52.99 percent during the rainy season.

The average composition of MSW throughout the
winter season. The average composition of a
biodegradable fraction is 52.98 percent, paper 4.444
percent, plastic 5.07 percent, glass 0.69 percent,
metals 0.15 percent, and inert materials 36.15 percent
for the winter season.

Comparison of Characteristics of MSW in Different seasons.
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The different characteristics of MSW in different
seasons, as well as the yearly average of these
characteristics, are compared that the total variation of
moisture content was observed to be, 124%, itwas
lowest in the summer season (21.34%) and highest in
the rainy season (47.87%). Variation in calorific value
of MSW and was observed to be varying from 560
Cal/kg in the rainy season (lowest) to 974 Cal/kg in
summer season (highest). A total variation of 73.9%
was observed in the value of calorific values. That the
bulk density of MSW was 0.31% gm/cc in summer
(lowest) and 0.38 gm/cc in rainy season (highest), a
total variation of 22.5% was observed. The variation
of dry density of MSW and was found to vary in a
narrow range 0.25% gm/cc in summer to 0.26 gm/cc
in rainy and winter season, a total variation of the per
capital MSW generation in different season and was
observed 0.31 kg/day in rainy season to 0.45 kg/day in
summer season, a total variation of 45.16% was
observed. The variation in characteristics of MSW
with respect to different season are found to be
significant for most of the parameters studied.

4. MSW characteristics and composition

The composition of MSW in the production
sources and in the collection points was determined on
the basis of composition wet weight and consists
mainly of a large organic fraction (40-60%), ash and
fine earth (30-40%), paper (3-6%) and plastics, glass
and metals (each less than 1%). According to data of
the year 2015-16, the physical characteristics of the
MSW in Jaipur city are shown in table 10ut of the
waste generated in the city of Jaipur, 60% of the
biowaste which comes out of the kitchen, 15% dust
and 25% of'the garbage can be recyclable.

5.Storage and collection of MSW
The collection of municipal solid waste is the

responsibility of the companies/municipalities.
Municipal garbage containers placed in various
places along the roads, which sometimes lead to the
creation of unauthorized open collection points.
Efforts to organize door- to-door collection begin only
in many megacities such as Delhi, Mumbai,
Bangalore, Madras and Hyderabad with the help of
NGO s. It has been observed that many municipalities
have used private contractors for secondary transport

from communal warehouses or collection points to
disposal sites. welfare associations in specific
monthly payments organize collection in certain
urban areas. A sweeper that sweeps the raids manually
is assigned a specific area (around 250 m2). The
sweepers place the waste from the road in a
wheelbarrow and then transfer the waste to garbage
cans or collection points.

Numerous studies of the urban environment have
shown that the efficiency of MSW collection depends
on two main factors: labor availability and transport
capacity. Most cities cannot provide waste collection
services in all parts of the city. In general, low-income,
overcrowded institutions do not have municipal solid
waste collection and disposal services. The reason is
that these settlements are often illegal and that locals
do not want or cannot pay for services. They throw
rubbish near or around their homes at different times,
which make collecting and transporting waste very
difficult in these areas. The central pollution control
board (CPCB) has collected data for the 299 class |
cities to determine how municipal solid waste is
collected. It has been found that manual collection
comprises 50%, while collection with trucks
comprises only 49% (CPCB, 2000).

Today, the municipal corporation of Jaipur is
divided into 8 zones for the purpose of collection and
storage of wastes. The zonal commissioner is
responsible for the cleanliness of each zone, whose
Sanitary Inspector, health officer and a chief sanitary
inspector assist. With the cleaning point, these 8 zones
again divided into 91 wards. In each ward, the
responsibility of cleaning is done by the sanitory
inspector, who provides the Jamadar, supervisor and
sanitary worker support related to that ward. The
cleaning work in Jaipur Municipal Corporation is
based on three-tier system. Sweeping, Door to Door
garbage collection and nallia cleaning. For garbage
collection fixed containers have never been installed
in the city by the Jaipur municipal corporation; it
always mobile containers have been used.

6. Transfer and transport of MSW
The transfer stations (except in some cases such as
Madras, Mumbai, Delhi, Ahmadabad and Calcutta)
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are not used, and the same vehicle, which collects
waste from individual containers, sends them to the
treatment or disposal site. Municipal solid waste
collected in garbage cans and collection points is
transported to treatment or disposal sites using a
variety of vehicles. The vehicles used to transport
MSW are generally open-body type and generally
remain uncovered; therefore, during transport, the
waste tends to spread on the road, which results in
unhygienic hygiene conditions. In some cities,
modern hydraulic vehicles are being introduced
gradually.

Collection and transportation activities account for
approximately 80-95% of MSWM's total budget;
therefore, it is a key element in determining the
economy of the entire MSWM system. Three areas
have been selected out of the city for disposal of
garbage by the Jaipur municipal corporation it is
Mathuradaspura, Sevapura, Langariyawas. There are
three places where the garbage of the whole city is
brought in. the total area of these three is 859 bigha.
The distance from the city of these three areas is 17
km, 20 km, 21 km. The average amount of garbage
brought from the city of Jaipur in Mathuradaspura is
700-800 MT/day, Sevapura 250-300 MT/day,
Langariyawas 350-450 MT/day.

7. MSW disposals and treatment

* Composting

Composting is an organic material that has been
broken down and recycled as a fertilizer and soil

amendment

Langariyawas:- Here the waste is converted into
RDF, which is used as a fuel in cement factories.
Sevapura:- The plant to build compost fertilizer
capacity of 250 MT garbage. Apart from this, the
garbage that is left is untouched, which pollutes the
environment there.

e Landfill
The landfill is the oldest and most common method of

treating solid waste.
Mathuradaspura:- Is used as an open dumping

ground for non-segregated municipal solid waste
about 800 tons of municipal waste is dumped here
every day.

8. Conclusion
Biodegradable materials account up 45.92 % of MSW

in Jaipur, followed by paper 4.38 %, plastic 4.45 %,
glass 0.48 %, metals 0.11 %, textiles and leather 0.90
%, and inert materials 43.93 %. The MSW of Jaipur
city varies by 124 % in moisture content, 73.9 % in
calorific value, 22.5 % in bulk density, 4% in dry
density, and 45.16 % in trash creation per person per
day depending on the season. The seasonal fluctuation
in MSW characteristics was discovered to range from
4-124 percent. As a result, none of the MSW
management methods (i.e., land dumping,
composting, recycling and recovery, burning, and
energy generation) can be sufficient for efficient
MSW management. Because different seasons have
varying weights of solid waste, seasonal variation in
MSW features also gives an idea regarding
arrangements to be made for the collection,
transportation, and change in tonnage ratio of solid
waste estimation. The seasonal variation in
characteristics of MSW also gives an idea about
arrangements to be made for the collection,
transportation, change in tonnage ratio of solid waste
estimation because the different season has a different
weight of solid waste Of MSW and disposal of
different quality of MSW generated in different
season.
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