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Abstract  
Solid Waste Management in the rural realm is unworthy compared to urban areas. Adherence to solid 
waste management principles and laws comes from many provocations. From Solid Waste 
Management Rule 2016 to looming plans, a suitable settlement can develop a program for ongoing 
achievement. The primary data has been collected by surveying the village. The information on Solid 
Waste composition offer relative magnitudes of character waste fractions, the chances of which 
continually sum to a hundred, thus connecting them virtually. Due to this sum constraint, waste 
composition facts constitute closed statistics. Their interpretation and evaluation require statistical 
methods aside from classical records, which are appropriate most uncomplicated for non-limited 
facts, including absolute value. However, the closed traits of waste composition records are 
frequently disregarded whilst analysed. 
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Introduction 
The remains of used items thrown outside like product packaging, grass clipping, furniture, clothing, 
bottle, newspaper, food fragment, more commonly called trash or garbage described by the 
Environmental Protection Agency (EPA) (USEPA, 2012). Due to intense urbanisation and increasing 
consumption caused by changed lifestyle practices, the MSW output escalated. Thus, Municipal 
Solid Waste Management (MSWM) is a missing link in urban areas, and now it's affecting suburban 
regions (Kaushal et al., 2012; Singh et al., 2014). Now-a-days MSWM has become a prominent issue 
in developing countries, which must be addressed to reduce its impact on the environment and health. 
MSW causes severe environmental risks, ascending further due to the transfer of MSW pollutants 
into soil, water, and air. The increasing pollution because of MSW gives rise to direct and indirect 
health risks to the city's population. Sanitary workers and rag pickers are more prone to health risks 
because of their direct contact with MSW. During its management processes, harmful chemicals and 
gaseous emission from MSW lead to more significant health risks. Besides, the population's health 
is also adversely affected by the breeding of disease-causing vectors, like flies, rodents, chemical 
compounds and toxic gases. We take a rural village and research on tasks of MSW management and 
compare it with the work of MSWM in the suburban realm. Hence, information has been collected 
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from the town Mankrola by a survey on solid waste and management. 
 
Literature Survey 
Ray Lu et al. (2020) explain the environmental and economic performance of different waste 
management practices like landfilling, lifestyles cycle usage and lifestyles cycle costing. Organic 
waste was considered one e Functional Unit, and the final product was compost. The compost was 
assumed to be implemented in non-public gardens and tropical horticultural vegetation in domestic 
and centralised scenarios. Sangkham, 2020) explains that the beginning of the radical human corona 
virus (SARS-CoV2) and its ability to damage multiplied face masks and scientific waste inside the 
environment necessitate the critical prevention and manipulation of the pandemic. The article 
estimates the face masks and clinical waste era in Asia for the duration of the pandemic to persuade 
the waste control and medical groups to locate approaches to deal with the waste disposal's poor 
effect on the environment. Also, Parmeswari K et al. (2021) recommended that municipal stable 
waste disposal poses a critical difficulty to the surroundings and human health. Technical measures 
and control moves are essential for the sustainable control of municipal solid waste. Babu et al. 
(2021) explain that rapid population boom and urbanisation have brought about the era of significant 
portions of municipal solid waste (MSW) in city areas. Gharagozlou et al. (2014) suggested that solid 
waste disposal systems are one of the primary reasserts resulting from weather extrude.  
ThiKimOanh et al. (2015) studied the attitude of low remedy costs, and ranked the bioreactors. Al-
Ghouti et al. (2020) recommended that the MSW destruction by incineration broadly become a 
suitable and popular global preference. Despite being seemed as a sustainable option, if now no 
longer operated and controlled properly, it could be one of the least environmentally desired options. 
Oyedotun (2020) projected that the novel COVID‐19 pandemic has extensively impacted all aspects 
of society globally. Often disregarded is the ability infection of the waste disposed of with the aid of 
using people recognised with the virus.  
Bareither et al. (2013) projected that methanogen boom levels coincided with elevated methane 
production, and cumulative methane yield improved with growing overall methanogen abundance. 
The methanogen populations and equivalent methane yield depend on MSW cellulose and 
hemicelluloses contents. Alamu et al. (2021) explain that the sustainability evaluation of MSW 
control calls for a holistic technique in comparing the effects of modern-day generation and 
processes. Abrate et al. (2011) proposed that the boom in curbside recycling has advanced 
independently of expenses. 
For this reason, the economics literature is silent (with some important exceptions) on municipal 
waste and recycling services charges. Data barriers may also have additionally hampered 
investigations into charges. Ozturk and Dincer (2020) illustrate the structures wherein MSW is 
transformed to strength via combustion; an enormous loss occurs in the combustion chamber. 
Improving combustion chambers and minimising losses affect gadget efficiency. Suchowska-
Kisielewicz et al. (2017) offered that with the mass stability evaluation of the waste and the 
technological and monetary parameters, the performance of the mechanical-organic property of the 
garbage can determine the sustainable management solution of MSW. Taskin and Demir (2020) 
proposed that the collection and transportation of MSW are essential components of the sustainable 
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MWSM method for municipalities. However, the series and transportation of the MSWs have 
continually been challenging topics for modelling, including MSWM structures through thinking 
about environmental and power parameters. 
Ragazzi et al. (2020) proposed that the mismanagement of MSW should undermine the techniques 
at some point to benefit the lockdown. During the SARS-COV-2 outbreak in Italy, there was a 
standard lower selective series rate. From the literature review section, it can be considered that the 
increasing population is vulnerable to scattered waste. So, it has been found that unsegregated and 
unscientific waste management leads to a higher level of pollutants in the atmosphere. 
Study Area 
Mankrola, a suburban area, has been chosen for this research. It belongs to district Gurugram in 
Haryana State, India (as shown in Fig.1). Mankrola has been spread over 676 hectares to 
accommodate 446 households with almost 2738 people, of which 1249 are males, and 1129 are 
females. 

 
Figure 1:  Map of Mankrol village. 

In the growing metropolitan regions of India, Gurugram is one of the biggest cyber cities, which is 
the reason of its rising population in the last three decades. Such a scenario also enhances the 
generation of solid waste, leading to the heaps of untreated solid waste degrading the environment 
and public health. Such effects are not limited to the urban boundaries; the nearby suburban areas 
like Mankrol's environment and living beings' population is also affected. Hence this area has been 
selected for the study. 
 
Methodology 

The primary data has been collected by random sampling technique 111 households survey. The 
survey questionnaire has been designed to extract information such as how household waste has been 
utilised and how animal waste and agriculture waste has been managed within agricultural fields. It 
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has been proposed that further study can further research the statistical methods for deep 
understanding. Likewise, Spearman correlation provides the rank of two monotonic functions and its 
value between -1 and 1. At the same time, Kendall correlation explains the ordinal association among 
the two variables in which strong relation is denoted by 1 and weak by -1. 
Results and Discussion 
i) Problem regarding utilising waste: We know that we can utilise all three kinds of waste. We can 
use different methods for this purpose, but still, too many problems occur in this way. The issue 
regarding each process is as follows: 
a) Compositing: Compositing is microorganisms' aerobic decomposition of organic materials under 
controlled conditions. But too much moisture slows decomposition and produces a disagreeable 
odour. Also, if the organic material is too dry, decay will be prolonged or may not occur. It takes 
some planning and effort to achieve. There is also sometimes a lack of oxygen, nitrogen, and 
microorganism that occurs in the method. And also, a lack of knowledge regarding this happens 
many a time.  
b) Burning waste: On a local as well as a regional level, burning farm waste seriously pollutes the 
soil and water. But farmers think of it as an easy method. That's why they prefer this method instead 
of anyone else. 
c) Utilise the waste as manure: We know we can utilise animals and household waste as manure. 
Though, fertilisers are used too much in comparison to manures. The main reason behind this is that 
fertiliser shows its effect rapidly while manure takes much time. Also, fertilisers are more effective 
in comparison to manure. 
ii) Time management: Time management is also an essential factor. When we decompose crop 
residue, it will take much time, but the burning process does this work in a couple of hours.  
iii) Lack of knowledge: The government makes time-to-time schemes related to these MSWM 
problems but does not have much effect. Because of a lack of knowledge about these schemes. 
iv) Suggestions: Compositing is an excellent method to utilise waste. But it requires certain 
circumstances. We have to let framers know these certain circumstances carefully. Burning causes 
much pollution, so we have to introduce them in a better way. Microbial culture has been sprayed on 
the post-harvest stalks of the crop plants. It is distributed to farmers at a nominal price of rupees 20. 
In South India, the post-harvested crop residue can be converted into the cardboard. A start-up from 
the IIT in Delhi has created a machine that can turn agricultural residual leftovers into pulp, which 
is then moulded to create biodegradable flatware. But poor farmers can't afford these machines, so 
the government has to make some schemes. As we know, fertiliser shows its effect rapidly and better 
than manure. But farmers must be aware of its harmful effects, such as affecting soil fertility, water 
pollution and also causes diseases. And factories which made these factories can reduce the effect of 
these fertilisers every year so that it doesn't affect much more. One more thing that should be noticed 
is that there is a lack of knowledge among the poor farmers, so it's government duty to provide 
knowledge about their schemes and crop production and management. 
v) Inference: At last, we can say that there is some problem in our crop production and management. 
Every stakeholder has to accept these defaults and take appropriate steps regarding this. Some of 
them are mentioned above so that we can do more things in a better way.  
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Conclusion 
Four composting situations were selected for environmental and costing evaluation, whereas taking 
lifestyle cycles in picture organic residential and simple waste control have been eliminated as factors 
for analysis. The result now is used for examining the current trend of landfilling. The 
hindrances present in the device initiate at household waste moving on to degradation of waste and 
terminating at compost software. Lastly, it was deduced that composting was directly executed as 
house composting in private gardens. Stakeholders must take the environmental and financial 
advantages of compost utility had been additionally taken into account, which consists of the cost of 
substituted fertiliser. The study result shows landfilling became visible because of the worst 
alternative from environmental and monetary perspectives. The end result indicated that power 
intake turned into the maximum main environmental impact compared to the waste series and 
transportation method inside the centralised composting situations. While this was going on, bin 
manufacture and the pollutants produced by waste degradation inside the residential composting 
machine became the most dangerous impact. In contrast to earlier studies, our results suggested that 
energy intake might have a more positive impact on the environment than waste collection and 
transportation. 
 
Future Scope 
In my opinion, many such models exist to solve this problem, yet this problem increases daily. The 
reason behind this is the unawareness of people regarding this. So, to make our model successful, we 
must be aware of people and let them know their duty towards waste management.  
References 
1. Agarwal A., Singhmar A., Kulshrestha M., Mittal A. K. Municipal solid waste recycling and 
associated markets in Delhi, India. Resour. Conserv. Recy. 2005; 44: 73–90. 
2. Annual Health Survey Bihar . Fact Sheet, New Delhi: Vital Statistics Division, Office of the 
Registrar General & Census Commissioner, India. , 2010-11. 
3. Bhanu A K, Kumar R. Strategy for Municipal Solid Waste Management: A Case Study of 
Patna. International Journal of Chemical, Environmental & Biological Sciences (IJCEBS), 2014; 
Volume 2, Issue 4: 223-227. 
4. Canter L. W. Environmental Impact Assessment. McGraw-Hill, 1996 ch 3, ch 15. 
5. Census India, Ministry of Home Affairs, Government of India (2011) Patna District: Census 
2011 data: http://www.census2011.co.in/census/district/82-patna.html (accessed February 2, 2015). 
6. Cordier  C., Chevrier, Robert-Gnansia E., Lorente  C., Brula P., Hours M.,. "Risk of 
congenital anomalies in the vicinity of municipal solid waste incinerators" Occup EnvironMed 61, 
2004:8-l 5. 
7. CPCB, MoEF (Central Pollution Control Board, Ministry of Environment & Forests) 
Government of India (2015) Status Report On compliance By CPCB with Municipal Solid Waste 
(Management And Handling) Rules, 2000 New Delhi: 
http://www.cpcb.nic.in/divisionofheadoffice/pcp/msw_report.pdf (accessed February  10, 2015). 
8. Diaz L F, Savage G M, Eggerth L L. Solid Waste Management -volume 1: Part I- Principles 
of Municipal Soild waste Managemant. UNEP(United Nations Environment Programme), 2005. 



     ISSN: 2096-3246 
   Volume 54, Issue 02, December, 2022 
 

Special Issue 

 

943 
 
 
 

9. Hoornweg D, Bhada-Tata P. WHAT A WASTE; A Global Review of Solid waste 
Management. Washington, DC USA: Urban Development & Local Government Unit World Bank 
2012. 
10. MoEF (Ministry of environmental & Forestry) Government of India (2000) Municipal Solid 
Wastes (Management and Handling) Rules, 2000 New Delhi: 
http://www.moef.nic.in/legis/hsm/mswmhr.html (accessed July 23, 2015). 
11. Moeller D W. Environmental Health. London: Harvard University Press, 2005. 
12. Morris P., Therivel R. Methods of Environmental Impact Assessment, 2nd edition. London: 
Spon Press, 2001. 
13. Nag A, Vizayakumar K. Environmental Education and Solid Waste Management. Delhi, 
India: New Age International, 2005:pp.16. 
14. Ray M.R., Mukherjee G., Roychowdhury S., Lahiri T. Respiratory and general health 
impairments of ragpickers in India: a study in Delhi. Int Arch Occup Environ Health 77, 2004: 595–
598. 
15. Rushton L. Health hazards and waste management. British Medical Bulletin, 68, 2003: 183-
197  
16. Sharholy M, Ahmad K, Mahmood G, Trivedi R C. Municipal solid waste management in 
Indian cities – A review. Waste Management 28: 2008, 459–467. 
17.  
18. Singh A, Mukhopadhyay D, Sarkar J P, Dutta S. Studies On Effect Of Plastic On 
Biodegradation Of Vegetable Solid Market Waste Through Detailed Analysis Of Leachate. Journal 
of Solid Waste Technology and Management Volume 40, No. 3: 2014, 266-284.  
19. USEPA (US Environmental Protection Agency) (2012) Municipal Solid Waste: 
http://www.epa.gov/epawaste/nonhaz/municipal/ (accessed March 10, 2015). 
20. Lu, H.R., Qu, X. and El Hanandeh, A., 2020. Towards a better environment-the municipal 
organic waste management in Brisbane: Environmental life cycle and cost perspective. Journal of 
Cleaner Production, 258, p.120756. 
21.  Sangkham, S., 2020. Face mask and medical waste disposal during the novel COVID-19 
pandemic in Asia. Case Studies in Chemical and Environmental Engineering, 2, p.100052. 
22. Parameswari, K., Al Aamri, A.M.S., Gopalakrishnan, K., Arunachalam, S., Al Alawi, AAS 
and Sivasakthivel, T., 2021. Sustainable landfill design for effective municipal solid waste 
management for resource and energy recovery. Materials Today: Proceedings. 
23.  Babu, R., Veramendi, P.M.P. and Rene, E.R., 2021. Strategies for resource recovery from 
the organic fraction of municipal solid waste. Case Studies in Chemical and Environmental 
Engineering, 3, p.100098. 
24.  Neto, O.P.R., 2021. Impacts of a large-scale model of Municipal Solid Waste: An Input-
Output analysis for the largest Brazilian metropolitan region. Heliyon, 7(5), p.e06776. 
25.  Gharagozlou, A., Tayeba, A., Dadashi, M. and Abdolahi, H., 2014. Zoning of CO emissions 
in Tehran in the medium term by using third quartile as the exposure candidate. Journal of 
Geographic Information System, 6(05), p.526. 



Haresh Kumar Sharma, 2022 Advanced Engineering Science 

 

944 
 
 
 
 

26.  ThiKimOanh, L., Bloemhof-Ruwaard, J.M., van Buuren, J.C., van der Vorst, J.G. and 
Rulkens, W.H., 2015. Modelling and evaluating municipal solid waste management strategies in a 
mega-city: The case of Ho Chi Minh City. Waste Management & Research, 33(4), pp.370-380. 
27.  Al-Ghouti, M.A. and Da'ana, D.A., 2020. Guidelines for the use and interpretation of 
adsorption isotherm models: A review. Journal of hazardous materials, 393, p.122383. 
28.  Oyedotun, T.D.T., Kasim, O.F., Famewo, A., Oyedotun, T.D., Moonsammy, S., Ally, N. and 
Renn-Moonsammy, D.M., 2020. Municipal waste management in the era of COVID-19: perceptions, 
practices, and potentials for research in developing countries. Research in Globalisation, 2, p.100033. 
29.  Ríos, A.M. and Picazo-Tadeo, A.J., 2021. Measuring environmental performance in the 
treatment of municipal solid waste: The case of the European Union-28. Ecological Indicators, 123, 
p.107328. 
30.  Bareither, C.A., Wolfe, G.L., McMahon, K.D. and Benson, C.H., 2013. Microbial diversity 
and dynamics during methane production from municipal solid waste. Waste Management, 33(10), 
pp.1982-1992. 
31.  Alamu, S.O., Wemida, A., Tsegaye, T. and Oguntimein, G., 2021. Sustainability Assessment 
of Municipal Solid Waste in Baltimore, USA. Sustainability, 13(4), p.1915. 
32.  Abrate, G., Capriello, A. and Fraquelli, G., 2011. When quality signals talk: Evidence from 
the Turin hotel industry. Tourism Management, 32(4), pp.912-921. 
33.  Ozturk, M. and Dincer, I., 2020. Development of renewable energy system integrated with 
hydrogen and natural gas subsystems for cleaner combustion. Journal of Natural Gas Science and 
Engineering, 83, p.103583. 
34.  Suchowska-Kisielewicz, M., Sadecka, Z., Myszograj, S. and Płuciennik, E., 2017. 
MECHANICAL-BIOLOGICAL TREATMENT OF MUNICIPAL SOLID WASTE IN POLAND-
CASE STUDIES. Environmental Engineering & Management Journal (EEMJ), 16(2). 
35.  Taşkın, A. and Demir, N., 2020. Life cycle environmental and energy impact assessment of 
sustainable urban municipal solid waste collection and transportation strategies. Sustainable Cities 
and Society, 61, p.102339. 
36.  Ragazzi, M., Rada, E.C. and Schiavon, M., 2020. Municipal solid waste management during 
the SARS-COV-2 outbreak and lockdown ease: Lessons from Italy. Science of the Total 
Environment, 745, p.141159. 
37.  Taşkın, A. and Demir, N.(2020). ife cycle environmental and energy impact assessment of 
sustainable urban municipal solid waste collection and transportation strategies, Sustainable Cities 
and Society, 61, 102339, https://doi.org/10.1016/j.scs.2020.102339. 
 
 
 
 
 
 
 


