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Abstract

Increasing the amount of Solid Waste now-a-days leads to increasing emissions of
greenhouse gases which altered the global temperature and results in adversely
affected & changes global climatic conditions. The M.S.W. generated by various

sources contributes their different percentage in CH; & CO, (GHG) emissions.

The current study derived total M.S\W. CH, & CO,(GHG) emissions estimates
using the Data Table of total waste generation and gas emissions then further it is
represented by Line or Bar Diagram for comparison and understanding.

This study concludes that the net annual emission of CH, from landfills & CO; in
Udaipur increased from year 2011 to 2018. Population is increased but as
compare to population total waste generation and gas emission is reduced that
means if we manage our Municipal solid waste properly then we protect ourselves

and our environment nicely by reducing the adverse effects of Global Warming.

The M.S.W. management policy of Udaipur needs to be reviewed in a current
policy context, as the management and efficient utilization of M.S.W. technologies
might help increase the use of CH,, as an energy source and thereby improve its

sustainable and cost —effective management.
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Objectives

1) To calculate G.H.G. emission context from Solid Waste and examine the changing climatic

conditions of Udaipur Region.
2) To suggest some innovative practices for better management of Solid Waste Management.
Introduction

The Municipal Solid Waste Management becomes a crucial environmental issue of Udaipur city. Its
amount is increasing day by day because of lack of awareness about people for waste generation,
pubic lifestyle, food, habits, temperature, annual average rainfall, geographic condition, lack of
sanitation funds and sanitation vehicles, insufficient number of sanitation workers, improper planning,
urbanization, Industrialization, Population density and Income , which qualitatively and quantitatively
contaminate the environment and present a potential health risk for humans & animals. The increase
in greenhouse gas (GHG) emissions has altered the global temperature pattern and created a threat

against human health and the environment.

The landfilling of the waste is the significant source of G.H.G. emission when organic part of the
Solid Waste undergoes phases of degradation, i.e., hydrolysis, fermentation/acidogenesis,
acetogenesis and methanogenesis.

Methane (CHy) is regarded as one of the most important G.H.G. because of its global warming
potential, which is 28 times higher than that of CO, over 100 years. Methane emitted from landfills is

one of the most important GHGs.

Over the last few centuries, the concentration of CH, in the atmosphere has increased rapidly. The rate
of increase observed during the last few decades is 1-2% per year. Along with the natural sources i.e.

lakes, ponds etc.

Anthropogenic activities for example the production and burning of fossil fuels, livestock farming,
landfills and agriculture, rapid population growth and development activities have increased the
potential CH, emission level and CO, emission level is increasing by various sources like burning of

fossil fuel, deforestation, land clearing for agriculture and degradation of soils.

The decomposition of municipal solid waste (MSW), i.e., waste generated from households and

residential settings, is considered the third major anthropogenic source of CH,.

Once MSW is disposed of into landfills, it undergoes aerobic decomposition, which produces a very

small amount of CH..

Afterwards, the anaerobic condition prevails, and due to methanogen activities, the MSW emits CH,4

for years, even if the landfill is closed.
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The technologies used to generate energy from MSW are prevalent in India, are incineration and

biochemical conversion.

In Udaipur, only 50% of the MSW gets collected, and disposed of daily. The technologies involved in
MSW management include composting/vermicomposting, recycling and landfilling and dump
capping on landfill site in Teetardi simultaneously pipes are there and dump for methane release.
Many of these schemes have experienced failure due to several issues related to the segregation of
waste, low calorific values of the waste, and challenges in the operation and maintenance of the

plants.
Studies have been conducted by using data tables and represented by line and bar diagrams.

To reduce the total CH, & CO, emission value, a strong policy narrative and strategy is required in
Udaipur. The CH, emitted from landfills can be utilized as a potential source of renewable energy.
This study aimed to calculate G.H.G. emission context from Solid Waste and examine the changing
climatic conditions of Udaipur Region and suggest some innovative practices for better and
sustainable management of S.W.M.

Methane & Carbon dioxide these two gases trap the heat from the atmosphere which leads to increase

in temperature.
Study area

The proposed study pertains to the urban hinterland of Udaipur city of Rajasthan. The city is located
at 24°35” N latitude and 73°44” E longitude. Urbanization region of Udaipur spreads over a territory
of 64.28 sq kms. (112706 acres).

The Municipal Corporation extend of the city is about 64.28sg.kms.The north south extension is 24

km long lengthwise and the east west extension is 22 km widthwise.

Udaipur is one of the world famous tourist centres. Its natural beauty, Palaces, Temples, Fort,
Historical achievements of this city around with greenery & mountains. Its lakes attracts tourist
towards it and that’s why number of tourist, foreigners as well as local are increasing day by
day.2010(7, 55, 3013), 2016(9, 45, 000) it includes both type of tourist (foreign and local), 2016(1,
83, 000 foreigners and 7, 62, 000 local) that’s why Hotel & Restaurant occupation is on the top in
Udaipur. Approximately Udaipur has 2500 different types of Hotel, 700 & more Restaurants this

leads to all types of pollution.
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Major areas of Solid Waste are-

1) AGRICULTURAL AREA-

Sundervas, University, Thur, Nai,
Bedla, Udaisagar, University
agriculture farm, Agriculture college
farm, Bhuvana, Savina, Badi, Sukher,
Badgaon, Sisarma, Teetardi, Um-arda,

Baleecha, Debari, Kanpur and Matoon

area.

2)) INDUSTRIAL AREA: -
R.LI.CO. Industrial Area, Madri,
Govardhanvilas, Lakadwas, Sukher
and Bhuvana industrial area.

3) Markets.
(Thur Town, Ahar)

4. C.B.D.

(Hotel and Tourist Area)
5.) RESIDENTIAL AREA: -

Nai, Govardhanvilas, Bedla, Ahar,

Debari, Lakadwas.
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LOCATION MAP OF UDAIPUR CITY
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Ward Wise Map of Udaipur City
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METHODOLOGY-

(A) Demonstration Methods: Ward wise Table of Solid Waste Data, Location map of Udaipur city,
Ward wise Map of Udaipur with district and ward boundaries, Bar and line diagram with the help of

table of Data of G.H.G. emissions quantity.

(B) Statistical Method: Bar and line Diagram with the help of table of data of G.H.G. emissions.

e For solid waste data calculation this formula is applied-

Waste Generation in Wards of Udaipur City on the basis of Census Data 2011 & 2018 years
(Projected).

Waste generation in Ward(T.P.D.)=Total Waste generation in city/Total population of Ward No.

For G.H.G. emissions calculation, CH, [(0.013gm/per kg.(Experimental)] and CO, [(0.165
gm./kg.(Experimental)] per gram quantity emission is multiplied by quantity of Solid Waste
generation per ward and 1000 persons in T.P.D(tonnes per day) and then further it is multiplied by
1000 to convert gram to mg gas quantity

WARD WISE DATA TABLE OF GREENHOUSE GASES EMISSION FROM SOLID WASTE IN UDAIPUR CITY

2011 2018
Wast
Waste e(T.P
Waste(T Waste
Total generat CcOo2 Total X .D.) CH4 CO2
. ) CH4 CO2 .P.D) CH4 . generatio CH4 CO2
Ward Number populatio ion mg/k populati per mg/k mg/k
mg/kg mg/kg per 1000 | mg/kg n mg/kg mg/kg
n (T.P.D. g on 1000 g g
persons (T.P.D.)
) perso
ns
3547.
Ward No-0001 9112 0.0215 0.2795 3.5475 215 279.5 5 10387 0.019 0.247 3.135 19 247 3135
3976.
Ward No-0002 8124 0.0241 0.3133 3.9765 24.1 3133 5 9261 0.021 0.273 3.465 21 273 3465
5230.
Ward No.0003 6178 0.0317 0.4121 5.2305 317 4121 5 7042 0.028 0.364 4.62 28 364 4620
4933.
Ward No.0004 6549 0.0299 0.3887 | 4.9335 29.9 388.7 : 7465 0.026 0.338 4.29 26 338 4290
Ward No.0005 8341 0.0234 0.3042 3.861 23.4 304.2 3861 9508 0.021 0.273 3.465 21 273 3465
3547.
Ward No.0006 9092 0.0215 0.2795 3.5475 215 2795 5 10364 0.019 0.247 3.135 19 247 3135
Ward No.0007 10881 0.018 0.234 2.97 18 234 2970 12404 0.016 0.208 2.64 16 208 2640
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Ward No.0008 12990 0.015 0.195 2.475 15 195 2475 14808 0.013 0.169 2.145 13 169 2145
4702.

Ward No.0009 6774 0.0285 0.3705 4.7025 28.5 370.5 5 7722 0.025 0.325 4.125 25 325 4125
4933.

Ward No.00010 6538 0.0299 0.3887 4.9335 29.9 388.7 5 7453 0.026 0.338 4.29 26 338 4290

Ward No.00011 6488 0.0302 0.3926 4.983 30.2 392.6 4983 7396 0.027 0.351 4.455 27 351 4455

Ward No.00012 6357 0.0308 0.4004 5.082 30.8 400.4 5082 7246 0.027 0.351 4.455 27 351 4455
5857.

Ward No.00013 5510 0.0355 0.4615 5.8575 355 461.5 5 6281 0.031 0.403 5.115 31 403 5115

Ward No.00014 6804 0.0288 0.3744 4.752 28.8 3744 4752 7756 0.025 0.325 4.125 25 325 4125

Ward No.00015 7327 0.0267 0.3471 4.4055 26.2 340.6 4323 8352 0.023 0.299 3.795 23 299 3795
2491.

Ward No.00016 12964 0.0151 0.1963 2.4915 151 196.3 5 14778 0.013 0.169 2.145 13 169 2145
2953.

Ward No.00017 10941 0.0179 0.2327 2.9535 17.9 232.7 5 12472 0.016 0.208 2.64 16 208 2640
3646.

Ward No.00018 8864 0.0221 0.2873 3.6465 221 287.3 s 10104 0.019 0.247 3.135 19 247 3135
2656.

Ward No.00019 12124 0.0161 0.2093 2.6565 16.1 209.3 5 13821 0.014 0.182 231 14 182 2310
2326.

Ward No.00020 13829 0.0141 0.1833 2.3265 141 183.3 s 15765 0.012 0.156 1.98 12 156 1980

Ward No.00021 9488 0.0206 0.2678 3.399 20.6 267.8 3399 10816 0.018 0.234 297 18 234 2970

Ward No.00022 9589 0.0204 0.2652 3.366 20.4 265.2 3366 10931 0.018 0.234 2.97 18 234 2970

Ward No.00023 13379 0.0146 0.1898 2.409 146 189.8 2409 15252 0.013 0.169 2.145 13 169 2145
4207.

Ward No.00024 7671 0.0255 0.3315 4.2075 255 3315 5 8744 0.022 0.286 3.63 22 286 3630
9751.

Ward No.00025 3314 0.0591 0.7683 9.7515 59.1 768.3 5 3777 0.052 0.676 8.58 52 676 8580

Ward No.00026 10874 0.018 0.234 2.97 18 234 2970 12396 0.016 0.208 2.64 16 208 2640
4999.

Ward No.00027 6468 0.0305 0.3965 5.0325 30.3 393.9 5 7373 0.027 0.351 4.455 27 351 4455
3778.

Ward No.00028 8533 0.0229 0.2977 3.7785 229 297.7 5 9727 0.02 0.26 3.3 20 260 3300

Ward No.00029 5829 0.0336 0.4368 5.544 336 436.8 5544 6645 0.03 0.39 4.95 30 390 4950

Ward No.00030 10987 0.0178 0.2314 2.937 17.8 2314 2937 12525 0.015 0.195 2.475 15 195 2475
2590.

Ward No.00031 12443 0.0157 0.2041 2.5905 15.7 204.1 5 14185 0.014 0.182 231 14 182 2310
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Ward No.00032 8151 0.024 0.312 3.96 24 312 3960 9292 0.021 0.273 3.465 21 273 3465

Ward No.00033 10596 0.0184 0.2392 3.036 184 239.2 3036 12079 0.016 0.208 2.64 16 208 2640

Ward No.00034 4617 0.0424 0.5512 6.996 42.4 551.2 6996 5263 0.038 0.494 6.27 38 494 6270
3646.

Ward No.00035 8856 0.0221 0.2873 3.6465 221 287.3 5 10095 0.019 0.247 3.135 19 247 3135
5230.

Ward No.00036 6182 0.0317 0.4121 5.2305 317 412.1 5 7047 0.028 0.364 4.62 28 364 4620

Ward No.00037 17182 0.0114 0.1482 1.881 114 148.2 1881 19587 0.01 0.13 1.65 10 130 1650
4636.

Ward No.00038 6957 0.0281 0.3653 4.6365 28.1 365.3 5 7930 0.025 0.325 4.125 25 325 4125
4504.

Ward No.00039 7176 0.0273 0.3549 4.5045 27.3 354.9 s 8180 0.024 0.312 3.96 24 312 3960
3745.

Ward No.00040 8625 0.0227 0.2951 3.7455 22.7 295.1 5 9832 0.02 0.26 3.3 20 260 3300
4438.

Ward No.00041 7278 0.0269 0.3497 4.4385 26.9 349.7 5 8296 0.024 0.312 3.96 24 312 3960

Ward No.00042 6837 0.0286 0.3718 4.719 28.6 371.8 4719 7794 0.025 0.325 4.125 25 325 4125

Ward No.00043 5069 0.0386 0.5018 6.369 38.6 501.8 6369 5778 0.034 0.442 5.61 34 442 5610

Ward No.00044 5620 0.0348 0.4524 5.742 348 452.4 5742 6406 0.031 0.403 5.115 31 403 5115
5296.

Ward No.00045 6105 0.0321 0.4173 5.2965 32.1 417.3 5 6959 0.028 0.364 4.62 28 364 4620

Ward No.00046 6107 0.032 0.416 5.28 32 416 5280 6961 0.028 0.364 4.62 28 364 4620
5692.

Ward No.00047 6640 0.0945 1.2285 15.5925 345 448.5 5 7569 0.026 0.338 4.29 26 338 4290

Ward No.00048 4963 0.0394 0.5122 6.501 394 512.2 6501 5657 0.035 0.455 5.775 35 455 5775

Ward No.00049 5895 0.0332 0.4316 5.478 332 431.6 5478 6720 0.029 0.377 4.785 29 377 4785
5329.

Ward No.00050 6066 0.0323 0.4199 5.3295 323 419.9 5 6915 0.028 0.364 4.62 28 364 4620
4768.

Ward No.00051 6779 0.0289 0.3757 4.7685 28.9 375.7 5 7728 0.025 0.325 4.125 25 325 4125
4075.

Ward No.00052 7929 0.0247 0.3211 4.0755 247 3211 5 9039 0.022 0.286 3.63 22 286 3630

Ward No.00053 6752 0.029 0.377 4.785 29 377 4785 7697 0.025 0.325 4.125 25 325 4125
3415.

Ward No.00054 9428 0.0207 0.2691 3.4155 20.7 269.1 5 10747 0.018 0.234 2.97 18 234 2970

Ward No.00055 6928 0.0282 0.3666 4.653 28.2 366.6 4653 7897 0.025 0.325 4.125 25 325 4125
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19.649 249.397 2393 1651 2095
Total 451100 1.5115 1450.8 18860.4 514224 1.27 16.51 209.55 1270
5 5 82 0 50
23.09
0.0274 0.3572 26.37818 342.9163 4352. 0.023090 0.3001 300.1
Average 4.5345 3.81 09090 3810
81818 63636 182 6 4 909 818 82
9
Analysis:
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2018

Waste(T.P.D.) per 1000 persons
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Waste

generation Total Total Waste
Year CH4 mg/kg C0O2 mg/kg .

(T.P.D.) per Population Generated

10000 persons
2011 263.7818182 342.916364 4352 451100 1.5115
2018 230.909 300.182 3810 514224 1.27

Representation Of Average Waste Generation And Greenhouse Gas Stats
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Source

1)www.censusindia.gov.in

2)www.google.com

3)Municipal Corporation Of Udaipur.

4)Department of Economic and Statistics, Udaipur.

5) T.V.

Ramchandra, K. Shwetmala & T.M. Dania (2014), ‘Carbon Footprint of the Solid Waste

Sector in Greater Bangalore,India.’, Springer, Vol.1,p.265-292.

Findings

Below are the findings based on the comparison between 2011 & 2018 years data of Udaipur City-

Between 2011 & 2018 population has increased by around 14% but the same trend has not
been seen over total waste generation. In fact the total waste generation has reduced by

around 16% during this period.

The trends of CH; & CO, by individual wards has shown the same during the same period
that is 2011 to 2018.

Total amount of methane generated has reduced by 12.5% and CO, generation is also reduced
by the same factor of 12.45%. This indicates the Total waste reduction of 16% stated above is
justified.

1% reduction in total waste generation corresponds to 0.78% reduction in both CH; & CO,
emission from Solid Waste individually. This means a 10% change in total Waste Generation

corresponds to 7.8% change in both CH4 & CO, gas emission.

According to a 2003 World Health Organization report, entitled Climate change and Human
Health: Risks and Responses, increased UVR can lead to various eye diseases, skin cancer

because of rising temperature , adverse effects on terrestrial and aquatic ecosystems.

Total Municipal Area-64 sq.km. Total Solid Waste generated - 200 MT/day (2011), 196
MT/day (2018).

Present Waste management services are provided by UMC Collection & Transportation is

being done by door to door garbage collection 110 vehicles in Udaipur City.

Presently it is crudely dumped at Teetardi and in Baleecha near Savina in the southern part of

the city.

JANUARY-MARCH 2022, YEAR-7, VOLUME-1 www.echetana.com



CHETANA/QUATERLY/ Kundan Kunwar Chouhan (94-110)

e Total number of sweepers involved in Solid Waste Management stands at 1469 against the

total seat of 2799 and the remaining 1330 posts are vacant.
e The total posts workout to 5.9 workers per thousand residents.
e Only 50% of the waste gets collected on a daily basis.
e Workers engaged in two shifts, first-6A.M to 10A.M. and second 2P.M to 5P.M.

e Around 20% to 30% of the households are throwing the waste in nearby open land and on
roads. Since the secondary collection is not done in regular intervals, the animals and birds
are attracted by these wastes in the containers. These creatures will drag out the waste and

make the surrounding ugly.

e Transfer and transport of waste involving deployment of vehicles and provision of garages
and workshop facilities is available and responsibility of the transport wing.

e Wet Waste-110 TPD (60%), Dry Waste-50 TPD 40%), C&D Waste-20 TPD, Inert Waste-20
TPD.

e UMC claims 231 metric tons of waste is collected and disposed of daily.
Reasons (Types of Solid Waste)

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 WASTE- Waste clothing, tetra packs, waste plastics such as toys.

DOMESTIC HAZARDOUS AND TOXIC WASTE- Medication, E-waste, paints, chemicals, light

bulbs, fluorescent tubes, spray cans, fertilizer and pesticide containers, batteries, shoe polish.
Suggestions

(1)Solid Waste Management should be undertaken by various measures for example-Proper
handling,SWM strategies for reduction of waste, monitoring on municipal corporation works as well
as residents, maximizing reuse, proper disposal techniques, recycling and use of environment friendly

alternative materials.

(2)To decrease the increasing concentration of GHG in the environment by limiting certain human

activities like Industrialisation, Urbanisation, Deforestation etc.
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(3)To reduce the volume of Waste that is brought to dumpsites, minimize environmental pollution

and degradation and increase the productivity of agricultural land.

(4)Use of Solid Waste Materials as a fertilizer, soil rehabilitation, nutrient supplier, media for nursery
raising and transplanting, soil amendments, fly ash applications, human waste uses, sewage sludge,
compost etc. promoted the use in agriculture as well as solved the problem of disposal but also will

increase productivity in agriculture.
(5) To convert fully filled Solid Waste Dumpsites into Gardens & Forest Area.

(6) The collection classified bins must be placed at regular intervals of road length and in covered
state so as to prevent damage to the stray animals who may eat the waste and engulf plastic pouches

and bags which leads to death of cows etc.

(7) To control clogging of Drains/drainage systems there should be a total and effective ban on
plastic packing and disposable items & to encourage environment friendly packaging.

(8)  Designing, regular cleaning and operations of drainage systems should be proper along with
feedback from the residents.

€)] Door to Door collection of waste through garbage collection vehicles provided by municipal

corporation must be mandatory that will allow a minimum of waste on roads and streets.

(10)  Land filling should be done properly after consideration of all the aspects of present and
future of the city and its Environment. Udaipur's Solid Waste Dumpsite is situated at Teetardi which
is 8 k.m. far from the main city area. There dump capping is happening for Solid Waste Disposal
(waste treatment) with Dump capping pipes are there for Methane release. Separate wet Organic
Waste open heaps are there on one side which remains the same as it is on one place for around 15
days. During this period the environment is full of bad smell, mosquitoes and flies. The waste holding

leads to leachate through pipes which also leads to methane release in the atmosphere.

(11)  Hospital and other medical waste such as discarded syringe needles, bandages, swabs,

plasters, other types of infectious waste are often disposed of with the regular non infectious waste.

(12)  Landfill sites should be located at a safe distance from all human settlement.lt should be well

lined and walled to ensure that there is no leakage into the nearby ground water sources.

(13) At the household level proper segregation of waste has to be done and it should be ensured that
all organic matter is kept aside for composting.In fact the organic part of the waste that is generated

decomposes more easily, attracts insects and causes disease.
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Conclusions

We can say that Problem of increasing Solid Waste becomes a crucial problem related to the
environment, Human Health, and the challenge for the better quality of Air, Water, soil, and
Agricultural productivity. So it needs proper handling, monitoring, reuse and proper disposal
techniques otherwise in future Udaipur and its surrounding area faces severe above mentioned results.
we can say that if we manage our Municipal solid waste properly then we can protect our environment
and hence ourselves. Greenhouse gas emissions result in global warming and warming of the planet
has resulted in melting of glaciers which leads to increasing the level of sea water, floods and damage

to vegetation, coastal areas, dams, and cultural establishments.

The result shows that excreta and other liquid or Solid Waste from households and communities, are
a serious Environmental problem like Global Warming which leads to the bad impact on Global

Climatic conditions.
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