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Abstract — Disposal of solid waste is one of the most challenging issues in urban cities, which are facing a serious
pollution problem due to the generation of huge quantities of solid waste. In India existing systems for the collection,
transportation and disposal of solid waste are mired in chaos. This problem is even more acute in urban areas where the
rapidly growing population continues to increase the amount of solid waste that the city authorities (ULB) cannot
effectively manage. Improper disposal of solid waste poses environmental and public health risks. Uncontrolled dumping
of waste on the outskirts of the city has created overcrowded landfills that cannot be recovered, as well as due to random
dumping. However, they also have serious environmental impacts in terms of contributing to groundwater pollution and
global warming. Waste incinerator causes air pollution in the form of increased TSP and PM10 emissions. Leachate from
sanitary landfills contaminates ground water and sub soil that leads to health hazard. Open burning of solid waste and
land fill gases generated from sanitary landfills causes global warming. Poor collection and disposal of municipal solid
waste can trigger off epidemics. Conservancy staff and rag pickers are the most vulnerable to health hazards associated
with poor solid waste management. The composition of waste depends on a variety of factors such as living standards,
climatic conditions and socio-economic factors. The main aim of the paper is explain about solid waste management
situation in India, solid waste management process and integrated solid waste management.
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I.INTRODUCTION

Solid waste is a broad term that includes all types of waste, including municipal waste, industrial waste, hazardous waste,
biomedical waste, and electronic waste, depending on their origin and composition. Solid wastes are those organic and
inorganic waste materials produced by various activities of the society (Maarten Wolsink, 2010). Solid waste
management is a major health and environmental issue in urban areas in many developing countries. Municipal solid
waste comprises of domestic wastes and commercial wastes collected within an area. Municipal waste includes
biodegradable waste, inert waste made from recyclable materials, and hazardous and non-hazardous waste. Depending on
the state of agglutination of the waste, the waste can be divided into solid, liquid and gas. SWM involves activities
associated with generation, storage and collection, transfer and transport, treatment and disposal of solid wastes [1]. The
quantity of MSW has also increased tremendously with improved life style and social status of the populations in urban
centers [19]. The annual waste generation has been observed to increase in proportion to the rise in population and
urbanization, and issues related to disposal have become challenging as more land is needed for the ultimate disposal of
these solid wastes [4]. Quantity of MSW is increasing due to increase in population and rapid urbanization [2].

It is estimated that approximately 80% - 90% of the municipal waste is disposed in landfills without proper management
practices and open burning, leading to environmental pollution [11, 31]. Citizens are barely aware of waste management
issues, and careless handling of waste poses challenges for local governments. The potential threat about MSW at
landfill sites which emits harmful greenhouse gases eventually leading towards environmental pollution subsequently
contaminates the groundwater with the formation of leachates [21, 38, 12]. The sound & micro-dust is another issue
during transportation causes nuisance for the elderly and newborns [22].

MSWM is the generation of hazardous chemical wastes by cities such as hospitals and industries leads to breathing
problems and premature deaths [31]. In recent years, India has become the emerging recycling market; however,
recycling has not done as per the prescribed marks [29].Improper management of municipal waste in landfills often
attracts animals, rodents, mosquitoes, vultures and scavengers, which can lead to health problems and death for frontline
workers and waste collectors [32].

1. CURRENT STATUS OF SOLID WASTE MANAGEMENT IN INDIA

2.1 Municipal solid waste quantity and generation rate

In 2016, the world’s towns together generated 2.01 billion tonnes of MSW, with a consistent with capita volume of 0.74
kilograms per day. “With fast populace boom and urbanization, annual waste technology is anticipated to growth via way
of means of 70 percentages from 2016 ranges to 3.4 billion tonnes in 2050 [27]. This variation in the solid waste
generation is based on population growth, improved incomes, and changing consumption patterns. In particular, an
increase in the urban population directly leads to an increase in the amount of waste generation [14].
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The amount of waste generation in India has increased rapidly in recent years. As of January 2020, 84,475 stations
generate 147,613 tonnes (MT) of solid waste per day, according to the Swachhata Sandesh newsletter of the Department
of Housing and Urban Development (MoHUA). The 2014 report of the Task Force on Waste to Energy under Planning
Committee estimates that urban areas of India will generate 2,76,342 tonnes of waste (TPD) per day by 2021;4,50,132
TPD by 2031; 11,95,000 TPD by 2050. The amount of waste generated per person is 450 grams per day, an increase of
1.3% each year [14]. As of January 2020, the amount of waste at 84,456 stations varies from 32 tonnes to 22,080 tonnes
per day.

Maharashtra produces the highest at 22,080 tonnes per day (out of 7,322 stations) and Sikkim produces the lowest at 89
tonnes per day. Within the Union Territory (UT), Delhi produces the most waste at 10,500 tonnes per day. Overall,
Daman & Diu is the lowest waste generator in India [26]. Increasing the amount of plastic waste has become a serious
issue and has greatly contributed to the deterioration of the environment. India produces 26,000 tonnes of plastic waste
per day, or 9.4 million tonnes per year.

2.2 Composition of municipal solid waste in India

Waste composition has a significant impact on waste management practices. High-income groups use more packaged
products and therefore have higher amounts of paper, glass, metal, plastic and fibber than low-income groups [37]. MSW
may also contain harmful wastes such as paints, used medicine, pesticides, E-wastes and batteries he economy of the
informal sector solely relies on the composition of generated waste. Previous studies have shown that about 40-50% of
the composition of solid waste is organic, 30% (inert and construction / demolition waste) and the rest of the recyclable
waste.

2.3 Handling of MSW and current scenario of India

Proper handling of solid waste is an important part of a successful waste management system. Most communities do not
have the tools and machinery needed to dispose of such large amounts of unorganized waste Door -to-door collection is
the primary responsibility of the local government, and waste collection and disposal is primarily manual. Municipalities
may also outsource collection, separation / sorting, transportation, waste disposal, and final storage tasks to private
organizations. However, the recyclables collected by the vendor will be sold to local scrap dealers and transferred to
recycling units outside the city.

1. CHALLENGES RELATED TO MUNICIPAL SOLID WASTE MANAGEEMNT IN INDIA
3.1 Environment and health issues

Human health is very much associated with environmental degradation. Without proper gloves, uniforms and safety
equipment, formal and informal workers are exposed to direct health risks. A high percentage of gastrointestinal parasites
worm infects those who live near to the disposal sites. Incineration is often reported to be associated with an increased
risk of developing non Hodgkin’s lymphomas and sarcomas. Incineration is often reported to be associated with an
increased risk of developing non Hodgkin’s lymphomas and sarcomas [16]. Open dumps release methane from the
decomposition of biodegradable waste under anaerobic conditions even found causing fires and explosions, a vast
contributor to global warming [10]. There are problems related to odor and exudate acceptance water and soil transfer
[25].Tires dumped in landfills collect water, which increases the risk of mosquitoes and diseases such as malaria, dengue
and West Nile fever. Uncontrolled burning of waste at dumpsites releases fine particles & smog, which are a significant
cause of respiratory diseases [37, 15].The newborn babies & adults are profoundly affected by harmful gases like CO,
CO2, PM2.5, Mercury, & polycyclic aromatic hydrocarbon (PAHS), plastic pyrolysis, even arsenic in water leads to
cancer & death [35,5].

3.2 Infrastructure and finance management

Significant capital and maintenance costs in Class 1A cities were estimated at 900 and 269 rupees per person per year
[36], according to estimates by an expert committee of the Ministry of Urban Development of India. Local governments
and ULBs are struggling without a comprehensive strategy due to the lack of financial and management systems in the
waste sector. As a result, unsorted waste does not make a profit, so it is not practiced and set aside. The Department of
Expenditure today has an amount of Rs 2427 in 11 states for rural enterprises in urban areas. The amount released in is
the first installment payment for the 2021-22 Tied grant. Of the total grants recommended by the Non Million plus Cities
Commission, 40% are basic (unbound) grants and the remaining 60% are Tied grants.

Tied grants for the Non-Million Plus cities are released for supporting and strengthening the delivery of basic services
out of which 50% is earmarked for ‘Sanitation Solid Waste Management and attainment of star ratings as developed by
the Ministry of Housing & Urban Affairs (MOH&UA) and the remaining 50% is tied to ‘Drinking water, rainwater
harvesting and water recycling’.
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3.3 Improper implementation of government policies

The management of solid waste generated in a country must be one of the priorities while forming policies at the national
level [20]. The main reasons, especially in urban areas, are economic growth, urban migration, unplanned land use and,
most importantly, the lack of proper solid waste management practices. The institutional framework for waste
management is still in the process of development. Swachh Bharat Mission (SBM), a Ministry of Urban Development
(MoUD) under the Government of India. As a national campaign, local municipal bodies, (ULBs) have to make cities
open defecation and focuses on the SWM system with social priorities [36].

V. MSWM PROCESSES & THEIR OPERATIONAL CHALLENGES
4.1 Segregation & collection

An important aspect of efficient waste management is "waste separation”. Currently, waste producers put their waste in
color-coded trash bins (blue for dry waste, green for wet waste) to ensure proper collection, reuse and recycling. It is
obligatory to dispose of it. This greatly reduces the load on the ULB from the SWM. Tamil Nadu achieved 100%
segregation in 20 of the 50 small communities and the remaining 80-90%.However, in most states, the mixing of
segregated and unsegregated waste remains a serious problem. To motivate people to separate waste, MOHUA launched
the "Source Segregation Campaign™ as part of the Swachh Bharat Mission on World Environment Day 2017. As part of
this campaign, all municipalities should adopt "source segregation” as a mass movement. According to MoHUA's
Swachhata Sandesh Newsletter 2020, 63,204 stations (74.82 percent) achieved 100 percent waste separation at the
household level in January 2020 [26]. Separation is rare, so unsorted waste is usually collected daily by the municipality
with the help of inadequate staff. Waste collection is done on a door-to-door basis from a very crowded narrow street on
a manual basic [6].

The MoEFCC estimates that only 75-80 percent of the total municipal waste gets collected and only 22-28 percent of
this is processed and treated. A large portion of the waste collected is often dumped indiscriminately, clogging drainage
channels and sewer systems. They are also breeding grounds for rodents and insects that are carriers of deadly diseases.
According to a survey published by ICRIER in January 2020, Delhi's garbage collection is the lowest (39%) and
Ahmadabad’s garbage collection is the highest (95%).

In countries like India where cheap labour is available, collection methods are labour-intensive and cheaper than machine
collection. Due to the lack of sufficient storage capacity of the generated waste and the lack of discipline among
producers, the waste is always dumped on the road [30].

4.2 Storage & transportation

The solid waste generated is usually stored in community bins and individual bins. Residents often use a single container
for mixed waste, which is not disposed of and is not filled with seepage water, especially in the rainy season. The solid
waste collection vehicles visit on weekly bases. If the vehicle does not appear to be detected, if there is insufficient
capacity, and if most cities also use traditional manual collection methods. The scarcity of land for waste dumping is
even a more challenging issue [15].

Transporting solid waste is another challenge, as many cities do not have suitable transport options. Vehicles commonly
used for primary collection are push trucks or tricycles with containers or bins, tricycles with hydraulic tipping
containers, light commercial vehicles (mini trucks) with hydraulic tipping containers, and international standard waste
collection bins. It is a four-wheeled mini truck equipped with. Vehicle choices usually depend on a variety of factors such
as waste volume, distance, road width, condition, and process technology. To save travel time, minimize human error and
improve surveillance systems, many ULBs have Global Positioning System, Geographic Information System and
implemented. Global system for in-track mobile communication to collect waste from secondary sources for waste
disposal

Thousands of urban inhabitants in India live on many small industrial wastes that use plastics, tin cans, bottles, bones,
hair, leather, glass, metal, etc. from municipal waste. All metals, uncontaminated paper, plastic, glass, cardboard, etc. are
easily put on the market and are recycled by the household or by rags. When the trash arrives in the trash can, it contains
all the recyclable materials and mainly consists of vegetable / fruit bowls, dirty paper and plastic scraps, used toiletries,
etc [28].

4.3 Treatment and final disposal

Processing technologies currently used in India include composting, biomethaneization, recycling, refuse-derived fuel,
incinerators, pyrolysis, waste and energy. Which technology to use depends on the type and amount of waste available
and its calorific value, availability of funds and resources, capital investment, cost recovery, ULB internal capacity, space
availability, environment for location. It depends on various factors such as consideration for.

The high proportion of organic matter in municipal waste indicates that biological waste treatment is desirable.
Composting was a widespread organic processing practice in India, but in the past composting was discontinued due to
inadequate urban land and inadequate waste separation. Recently, efforts have been made to promote waste separation
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and composting. The characteristics of Indian municipal waste show the fact that most of India's municipal waste cannot
achieve a self-sustaining combustion reaction and requires auxiliary fuel to support the incinerator of waste [1]. Landfill
and open burning are still the main waste disposal methods in India. Most cities and towns dispose of waste by dumping
it in the lowlands outside the city. According to a 2014 Planning Committee report, more than 80% of the waste collected
in India is indiscriminate and unsanitary landfill, which is harmful to health and the environment. Landfill technology is
widely used in India to dispose of waste. However, landfills often lack sustainability as landfills due to lack of
foundations, linings, leveling, cover floors, leachate management, or treatment systems.

In most metropolitan areas, waste is landfilled in low lying for disposal. Landfills are selected because they are close to
the collection area, and new landfills are usually identified only when the existing landfill is completely full. In most
cases, waste is simply dumped there and bulldozers are rarely used to compress landfills, except in four big cities. Even
in these cities, they are used only for leveling of the deposited waste [13].

The incoming SW vehicle is not weighed and there is no specific plan for filling the landfill. There are no restrictions on
leachate and gas management. Ground cover is rarely provided except when the site is closed. Most landfills are
unfenced, garbage collection is a trend, and there are problems with landfill operations. Most of the disposal sites are
unfenced and the waste picking is commonly in vogue, posing problems in the operation of the sites. Open firing of
MSW at disposal sites is most common, for reducing the volume of wastes and also for easy rag-picking [17].

V. SOCIO-ECONOMIC ISSUES ON WASTE MANAGEMENT
5.1 Literacy: Policies & its awareness

The general awareness of solid waste management is quite low due to a lack of self-motivation and attitude [3]. Citizens
usually dispose of their garbage from their homes without separating it. This makes it even more difficult for waste
collectors to distinguish between waste types. It is not only their education, but also the social taboos on waste that is
pervasive in society, which does not allow them to act responsibly for waste management. Municipalities have to take
responsibility to educate people about national policies and decentralized methods of the treatment locally [34,18].
Educational institutions can also assist local governments through various seminars, group meetings, posters, contests,
awards, advertisements, print media, awards and fines, and chaotic waste management.

5.2 Inadequate resources & land: Availability/prices

Municipalities are mostly struggling to handle the vast waste with the untrained and unorganized waste sector. The
adequate machinery and tools are found missing and lack of funds and fiscal amenities [11]. Lack of communication with
manual handling, collection, sorting and transport leads to the fact that waste is deposited in landfills located on the
outskirts of the city. An additional 1400 square meters is required to generate solid waste in urban areas by 2047.
Uncontrolled and regular rises in land prices make land availability difficult to manage.

VI. INTEGRATED SOLID WASTE MANAGEMENT

The primary purposes of solid waste management strategies are to address the health, environmental, aesthetic, land-use,
resource, and economic concerns associated with the improper disposal of waste [33, 23, 7]. Systems analysis
(engineering models, analysis platforms, and evaluation tools focused primarily on well-defined engineering systems) has
been used since the 1960s to support SWM institutions in developed countries [24].

Integrated Solid Waste Management (ISWM) is an evolving concept. Initially ISWM was developed for to increase the
efficiency of municipal solid waste management chain, viz.: source separation, collection and transportation, transfer
stations, treatment and final disposal [8, 9]. The ISWM then comprehensively regulates all types of waste from all waste
sources (residential, commercial, industrial, health care, construction and demolition, agriculture) within geographical or
administrative boundaries such as cities. It became a management system. In addition, ISWM is in the process of
achieving the 3Rs (Reduction, Reuse, Recycling) aimed at minimizing the amount of waste that can be disposed of and
maximizing waste material and energy recovery. Thus, ISWM is a system based on 3R approach at a city/town level
covering all the waste generating sectors and all the stages of waste management chain, including segregation at source
for reuse and recycling, collection and transportation, sorting for material recovery, treatment and resource recovery and
final disposal.

VILI. CONCLUSION

India is currently facing the urban waste dilemma in which all elements of society are responsible. There is no system to
separate organic, inorganic and recyclable waste at the household level. The country has an appropriate legal framework
to combat MSWM. What is missing is the implementation. Despite strict legislation, open landfill is the most popular
form of waste disposal. Possible reasons for inadequate implementation can be a combination of social, technical,
institutional and financial issues. Public awareness, political will, and public participation are essential prerequisites for
successful enforcement of legislation and for an integrated approach to the sustainable management of country municipal
waste. Despite this possibility, Indian municipalities still consider waste a problem. This becomes more difficult with
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high population densities if the waste is not isolated at the source. There is a lack of proper assessment of the quantity
and quality of solid waste and infrastructure.

The concept of effective waste management is a long-term goal of the municipality. The composition of India's waste is
different from that of other developed countries-so, the adoption of strategies may not be the same. Recycling and
disposal of the required waste needs to be integrated more efficiently. Therefore, resource-rich solid waste is separated
from each of the following sources: Wet waste for compost / biogas production and dry waste for energy systems, RDF,
recycling and reuse. This ensures that the final landfill or technical landfill is as low as possible in waste. Other advanced
treatment processes such as gasification and pyrolysis need to be evaluated economically and ecologically before
implementation. Adopting centralized and decentralized strategies for managing solid waste from a variety of sources can
help achieve concrete sustainability in MSWM systems. With less involvement of the organized informal waste sector
and private and government agencies, this is an important aspect in addressing the challenges of MSWM to seize
potential opportunities for future cities in India.

VIll. REFERENCES

[11 A.K.Dhussa, R.C. Tiwari, “Waste to Energy in India”, Bio Energy News, 2000; Vol.4, No.1.

[21 A. V. Shekdar, K. N. Krishnaswamy, V. G. Tikekar, A. D. Bhide, Indian urban solid waste management systems —
jaded systems in need of resource augmentation, Journal of Waste Management,1992;VVolume 12 (4), 379-387.

[3] Abhishek Nandan, Bikarama Prasad Yadav, Soumyadeep Baksi, Debajyoti Bose, Recent Scenario of Solid Waste
Management in India, World scientific news, WSN 66 (2017) 56-74, EISSN 2392-2192.

[41 Azni Idris, Bulent Inanc, Mohd Nassir Hassan, Overview of waste disposal and landfills/ dumps in Asian countries.
Material Cycles and Waste Management in Asia, 2004; 16, 104— 110.

[5] Ashiq Ahameda, Andrei Vekshaa , Ke Yina, Piyarat Weerachanchaia , Apostolos Giannisa, Grzegorz Lisaka, Waste
related pollutions and their potential effect on cancer incidences in Lebanon. Journal of Hazardous Materials. Prot.
07 (06), 778-783.

[6] CPHEEO, 2016. CPHEEO (Central Public Health and Environmental Engineering Organization): Swachh Bharat
Mission- Municipal Solid Waste Management Manual. In Ministry of Urban Development.

[71 David C. Wilson, Development drivers for waste management. Waste Management & Research, 2007; 25 (3), 198—
207.

[8] George Tchobanoglous , Frank Kreith, Handbook of solid waste management. McGraw-Hill, pp21-22 (2002).

[91 George Tchobanoglous, Hilary Theisen, Samuel A. Vigil, Integrated Solid Waste Management: Engineering
Principles and Management Issues, McGraw-Hill, Singapore: 1993

[10] Helene Slagstad, Helge Brattebo, Influence of assumptions about household waste composition in waste
management LCAs. Waste Management.2013; 33 (1), 212-219

[11] 1.J. Ahluwalia, U. Patel, 2018. Working Paper No. 356 Solid Waste Management in India an Assessment of
Resource Recovery and Environmental Impact Isher Judge Ahluwalia. Indian Council for Research on International
Economic Relations (Issue 356).

[12] Jae Hac Koa, Qiyong Xua, Yong-Chul Jang. Emissions and control of hydrogen sulfide at landfills: a review.
Critical Reviews in Environmental Science and Technology.2015; 45 (19), 2043-2083.

[13] K. Jeevan Rao and M. V. Shantram, Ground water pollution from Refuse Dumps at Hyderabad, Indian journal of
Environmental Health,1995; Volume 37,No.3, PP 197-204

[14] K. Kasturirangan, Indrani Chandrasekharan, S. Dasappa, Emran Khan, P. U. Asnani, Shyam R. Asolekar, Amit
Kumar, Sharad P. Kale, A. Akolkar, Vijay Chaurasia, Planning Commission, “Report of the Task Force on Waste to
Energy” 2014.

[15] Ranjith Kharvel Annepu, (2012).Sustainable solid waste management in India. MS Dissertation, 1-189
https://doi.org/10.1007/978-981-4451-73-4.

[16] L. Giusti, A review of waste management practices and their impact on human health. Waste Management, 2009;
29(8).pp. 2227-2239.

[17] Luis F. Diaz, George M. Savage and Linda L. Eggerth, Managing Solid Wastes in developing Countries, Journal of
Waste Management, October 1997; pp 43 - 45.

[18] Maarten Wolsink, Contested environmental policy, intrusive, socio political acceptance of renewable energy, water
and waste facilitation. Environmental Impact Assessment Review, (2010); 30(5), 302-311.

[19]1 Mufeed Sharholy, Kafeel Ahmad, R.C. Vaishya, R.D. Gupta. Municipal solid waste characteristics and management
in Allahabad, India. Waste Management, 2007; 27 (4), 490-496.

@IJAERD-2021, All rights Reserved 5


https://www.amazon.in/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=George+Tchobanoglous&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Frank+Kreith&search-alias=stripbooks
https://www.amazon.in/George-Tchobanoglous/e/B001H6POQ6/ref=dp_byline_cont_book_1
https://www.amazon.in/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Hilary+Theisen&search-alias=stripbooks
https://www.amazon.in/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Samuel+A.+Vigil&search-alias=stripbooks
https://doi.org/10.1007/978-981-4451-73-4

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[371

[38]

International Journal of Advance Engineering and Research Development (IJAERD)
Volume 8, Issue 12, December 2021, e-ISSN: 2348 - 4470, print-ISSN: 2348-6406

Muhamad Azahar Abas and Seow Ta Wee, The issues of policy implementation on solid waste management in
Malaysia. International Journal of Conceptions on Management and Social Sciences.2014; Volume2, Issues 3, 12—
17, ISSN: 2357 — 2787.

N. Martin Ngwabiea, Divine Ngwa, Chanceline Njuasu, Theodore Chenwi , Fabrice Yengong , Andrew Vander
Zaag, Quantifying greenhouse gas emissions from municipal solid waste dumpsites in Cameroon. Waste
Management.2019; 87, 947-953.

N. Yusof, A. Haraguchi, M.A. Hassan, M.R. Othman, M. Wakisaka, Measuring organic carbon, nutrients and heavy
metals in rivers receiving leachate from controlled and uncontrolled municipal solid waste (MSW) landfills. Waste
Management, 2009; 29 (10), 2666—2680.

Nelson L. Nemerow, Franklin J. Agardy, Patrick J. Sullivan, Joseph A. Salvato., 2009. Environmental Engineering:
Environmental Health and Safety for Municipal Infrastructure, Land Use and Planning, and Industry, sixth ed.
Wiley, Hoboken, N.J.

Ni-Bin Chang, Ana Pires, Graca Martinho. Empowering systems analysis for solid waste management: challenges,
trends and perspectives. Critical Reviews in Environmental Science and Technology.2011; 41 (16), 1449-1530.
Nisar Muhammada, Mohammad Nafeesa, Muhammad Haya Khana, Liya Ge, Grzegorz Lisak, 2020. Effect of
biochars on bioaccumulation and human health risks of potentially toxic elements in wheat (Triticum aestivum L.)
cultivated on industrially contaminated soil. Environmental Pollution.2020; Volume 260, 113887.

Satpal Singh, Solid Waste Management in Urban India: Imperatives for Improvement, ORF Research foundation,
ORF Occasional Paper- 283.

Kaza Silpa, Yao Lisa C, Bhada-Tata Perinaz, Van Woerden Frank, What a Waste 2.0: A Global Snapshot of Solid
Waste Management to 2050 (Washington: World Bank Publications, 2018).

R.K. Jalan, Sushil, V.K. Srivastava, The emerging priority for disposal, use and recycling of MSW in India, Journal
of Waste Management, 1995; pp. 17-18.

R.R.N Sailaja Bhattacharya, Kaushik Chandrasekhar, M.V. Deepthi, Pratik Roy, M. Ameen Khan, Suneel Pandey,
Challenges and opportunities: plastic waste management in India. The Energy and Resources Institute.2018; Vol. 24,
Issue 2.

R.V. Bhoyar, S.K. Titus, A.D. Bhide, P. Khanna, Municipal and Industrial Solid Waste Management in India,
Journal of Indian association of environmental management, VVol. 23, 53-64.

Rajkumar Joshi and Sirajuddin Ahmed., Status and challenges of municipal solid waste management in India: a
review. Cogent Environmental science .2016; 2 (1), 1-18.

Remi de Bercegol, Jeremie Cave, Arch Nguyen Thai Huyen, Waste municipal service and informal recycling sector
in fast-growing Asian cities: co-existence, opposition or integration? Resources, 2018; 6 (4), 70.

Rotich K. Henry, Zhao Yongsheng, Dong Jun. Municipal solid waste management challenges in developing
countries — Kenyan case study. Waste Management.2006; 26 (1), 92-100

S. Sfez, De Meester, S., Dewulf, J., 2016. Solid waste management sector-Overview of assessment tools and
methods Externality of energy system View project Critical Raw Materials for the EU View project.

Sahar K. Azar and Safa S. Azar, Waste related pollutions and their potential effect on cancer incidences in Lebanon.
Journal of Environmental Protection. 2016; Volume 07, No. (06), 778-783.

Shyamala Mani, Satpal Singh. Sustainable municipal solid waste management in India: a policy agenda.
International Society of Waste Management, Air and Water. Resource Efficient Waste Management, 2015; pp. 206—
21.

V.Sridevi, Musalaiah Modi, M.V.V.Chandana Lakshmi, L. kesavarao, A review on integrated solid waste
management, International Journal of Engineering Science & Advanced Technology.2012; ISSN: 2 (5), 1491-1499.
X.Z.Lland Q. L. Zhao, 2001, Efficiency of biological treatment affected by high strength of ammonium-nitrogen in
leachate and chemical precipitation of ammonium-nitrogen as pretreatment. Chemosphere, 44 (1), 37-43.

@IJAERD-2021, All rights Reserved 6


https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3ANelson+L.+Nemerow
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AFranklin+J.+Agardy
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3APatrick+J.+Sullivan
https://www.wiley.com/en-us/search?pq=%7Crelevance%7Cauthor%3AJoseph+A.+Salvato
https://www.sciencedirect.com/science/article/abs/pii/S0269749119347906?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0269749119347906?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0269749119347906?via%3Dihub#!
https://www.sciencedirect.com/author/24721626100/grzegorz-lisak
https://www.orfonline.org/contributors/satpal-singh/
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Kaza%2C+Silpa&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://openknowledge.worldbank.org/author-page?author=Bhada-Tata%2C+Perinaz
https://openknowledge.worldbank.org/discover?filtertype_1=author&filter_relational_operator_1=equals&filter_1=Van+Woerden%2C+Frank&rpp=10&sort_by=dc.date.issued_dt&order=desc
https://www.sciencedirect.com/science/article/abs/pii/S0956053X05001121?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0956053X05001121?via%3Dihub#!
https://www.sciencedirect.com/science/article/abs/pii/S0956053X05001121?via%3Dihub#!

