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Abstract 

Background- India is the world's second-fastest-growing economy and second-most-populated 

nation after China. India's population is predicted to grow from 1029 million to 1400 million 

people between 2001 and 2026, a 36 percent growth in 26 years at a pace of 1.2 percent per year. 

Rural regions have a population of 742 million people, while urban regions have a population of 

285 million. In the previous 50 years, the country's urbanisation rate has risen from 17.6 percent 

to 28 percent, with a projected growth to 38 percent by 2026. The phenomenal concentration of 

the population in Class I cities1 (metropolitan cities), urban agglomerations/cities with a 

population of more than 1 million, is an important feature of India's urbanisation, as evidenced 

by the increase in the number of metropolitans from 23 to 35 in the last decade. With a 

population of 16.4 million people, Greater Mumbai is India's biggest metropolis, followed by 

Kolkata and Delhi. The capital of India, Delhi, is the most densely inhabited and urbanised city 

in the country. During the recent decade, the yearly population growth rate was 3.85 percent, 

about twice the national average. Delhi is also a commercial centre, creating jobs and hastening 

the pace of urbanisation, which has resulted in a rise in municipal solid waste (MSW) creation. 

Currently, Delhi residents create roughly 7000 tonnes of MSW per day, which is expected to 

increase to 17,000–25,000 tonnes per day by 2019. Goal- The goal of this study is to find out the 

harmful impact of solid municipal waste on the environment and human health and the ways to 

manage the same in context of Delhi India. Methodology-To achieve the best potential 

outcomes, a mixed technique approach was adopted. Both primary and secondary sources were 

employed in this study. Data was collected using both primary and secondary methods. The 

primary sources were gathered through the distribution of questionnaires. This survey comprised 

about 60 responders from a variety of Indian companies. Secondary sources were drawn from 
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published papers, journals, websites, and other reliable sources. Results- The result of this work 

showed that more efforts have to be brought about by the state for the upgradation of the solid 

waste management in order to reduce the harmful impacts on health. This will help in 

minimizing the diseases or the other health impacts and also reduce the amounts of solid waste 

accumulation. Conclusion- The study concluded that there is a huge amount of solid waste that 

is generated from the municipality areas including factor and households. This needs a special 

attention from the State so that the waste generation can be stopped and the work can be carried 

on in a proper way. The study is beneficial for all residents and also the municipal authorities so 

that they can understand the impacts of solid waste generation and work for minimizing the 

same. 

Key words- solid waste, municipal solid waste discharge, sewage, disposal, sewers 

I.INTRODUCTION:As per the opinion of Llanquileo-Melgarejo et al (2019)Municipal solid 

waste (MSW) is defined as waste collected by the municipality or disposed of at the municipal 

waste disposal site and includes residential, industrial, institutional, commercial, municipal, and 

construction and demolition waste.MSW is sometimes known as rubbish or rubbish. It must be 

noted that in the country the total amount of  waste created 250 million tonnes of MSW. 

Agricultural and industrial waste may potentially pose major health problems. Aside from that, 

mixing industrial hazardous waste with municipal garbage might put individuals at danger of 

chemical and radioactive contamination. Uncollected solid trash may also hinder storm water 

discharge, resulting in stagnant water bodies that may serve as disease breeding grounds. 

Contamination of the water body or ground water source occurs when waste is placed near a 

water source. Direct dumping of untreated trash into rivers, oceans, and lakes causes hazardous 

compounds to accumulate in the food chain through the plants and animals that consume it.MSW 

consists of organic wastes such as paper, cardboard, food, yard trimmings, and plastics, as well 

as inorganic wastes such as metal and glass, which are produced as a result of water penetration 

into landfills and percolation through trash, as well as waste squeezing owing to self-weight. As 

a result, leachate may be described as a liquid that is created when solid waste and water or 

another liquid come into contact. Leachate is a polluted liquid containing a variety of dissolved 

and suspended elements. 
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Figure 1-Total MSW Generation Source(archive.epa.gov/) 

According to government estimates, India creates about 65 million tonnes of trash each year, 

with roughly 62 million tonnes of it being Municipal Solid Garbage (MSW), which includes 

organic trash as well as recyclables such as paper, plastic, wood, and glass. Only 75-80 percent 

of municipal waste is collected, and only 22-28 percent is handled and disposed. MSW that is 

left over is disposed of in landfills. By 2031, MSW output is predicted to reach 165 million 

tonnes, and by 2025, it will reach 436 million tonnes. India's trash collection efficiency is still 

catching up, despite the fact that the volume of waste generated is increasing. It ranges from 70 

to 90 percent in bigger metro regions, but it's below 50 percent in many smaller towns. 

Waste composition, elapsed time, temperature, moisture, and accessible oxygen are all critical 

elements that determine leachate quality. At general, the quality of leachate from the same waste 

type in landfills situated in various climate zones may change. The quality of leachate is also 

affected by landfill operations. 
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In India, there is no information on the quality of leachate. However, research from the Indian 

Institute of Technology, Delhi, and the National Environmental Engineering Research Institute 

show that this is not the case (NEERI). The possibility for ground-water contamination 

underneath sanitary landfills has been shown by Nagpur and several state pollution control 

boards. 

Yard trash, office paper, corrugated printed newspaper, fruit and vegetable peel trash, leaf 

garbage, food waste, and leaf litter make up the bulk of MSW's organic part, with food waste 

accounting for the bulk of the organic part. If adequate waste segregation is followed, AD is a 

viable solution for the treatment of MSW. However, people's ignorance of the organic and 

inorganic portions of MSW poses a significant hurdle for biogas generation from it. Second, 

change in composition has a significant impact on biogas generation. Seasons, shifting lifestyles, 

and eating habits may all play a role in this compositional fluctuation. Households, offices, 

hotels, stores, schools, and other organisations produce MSW. Food waste, paper, plastic, rags, 

metal, and glass are the main components of MSW, though demolition and construction debris, 

as well as small quantities of hazardous waste such as electric light bulbs, batteries, automotive 

parts, and discarded medicines and chemicals, are frequently included in collected waste. 

MSW is a low-cost, plentiful, and virtually renewable feedstock. The MSW makeup varies from 

one community to the next, although the changes are seldom significant. Indeed, MSW 

encompasses a wide range of waste kinds. This article is being developed in order to learn more 

about the negative effects of municipal solid waste and how to manage it. As in previous 

literatures, it has been observed that, though attempts are being made to resolve the challenges, 

they are still in their infancy and must grow properly. 

Literature survey 

 

As per the investigation of Vinti et al. (2019) the study of the link between solid waste and 

human health began with the identification of hazards and the measurement of exposure. There 

are connections between waste management techniques, the dangers associated with these 

activities, the probable environmental channels of transmission via which toxins might be 

absorbed by the most susceptible or exposed population segments, and probable negative health 
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impacts. Different waste management procedures result in the discharge of various compounds, 

including various environmental matrices that may be implicated in transportation and exposure. 

For example, when it comes to garbage burning, air is the foremost mode of environmental 

transport. Dioxins and other byproducts may be produced, and consuming contaminated dairy 

products may be an indirect form of exposure. Other methods, such as trash disposal in landfills 

or dumpsites, might pollute groundwater by leaking leachate; the resulting exposure would be 

reflected by consumption of hazardous or carcinogenic substances polluted water. Various 

studies have looked at the health impacts of solid waste management. Cointreau produced a 

thorough research on solid waste and population and worker health concerns, emphasizing that 

the problem is frequently worse in low-income nations. Cointreau's work is, without a doubt, the 

most thorough of the previous 15 years. Except for dumpsites and open burning places, 

epidemiological research on health impacts connected with solid waste management were 

evaluated. The health impacts of landfills and incinerators were studied, with an emphasis on 

those who live near them. Data on garbage incineration and bad birth outcomes was acquired by 

researchers. Epidemiological studies relating to municipal solid waste management were 

evaluated, with the data being compiled depending on the health risk (e.g., cancer, birth weight, 

congenital abnormalities, respiratory disorders), although this made comparing MSW methods 

difficult. None of the research included in these reviews were published after 2014. A recent 

systematic review focused on the health effects of trash incinerators, and included papers up to 

2017. Although the present data generally lacked statistical power, the authors stated that MSW 

management approaches may have some negative health implications for the community living 

nearby in many circumstances, stressing the need for more research. At the same time, some 

authors derived effects from old landfills and incinerators with a moderate level of confidence, 

such as an increased risk of congenital malformation within 2 km for landfills and cancer within 

3 km for incinerators. Other authors found an increased risk of congenital anomalies primarily 

near special waste landfills, and some authors found some limits for incinerators. Nonetheless, 

earlier assessments seldom looked at the shifting operational requirements that come with new 

law. 
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II. RESEARCH METHODOLOGY: 

2.1 Research Approach:A descriptive survey methodology was used in this study survey, which 

was done at the request of the investigator among 60 postoperative employees from India 

 

2.2 Population and Sample- The sample that has been used for this study includes the residents 

from different parts in Delhi India. About 60 respondents were selected for this study. 

Questionnaires were circulated to the residents in order to get the responses. 

2.3 Research Tools:This study relied on descriptive or analytical research. After gathering data, 

the researcher would investigate and conduct a descriptive study. The following data gathering 

methodologies will be used by researchers. 

2.4 Data Collection Method: Primary Data Collection  

A primary source is a place where we get first-hand knowledge or original facts on a subject. The 

main research endpoint was Solid waste management (SWM), which is a major issue in 

developing nations like India. India's present population of 1.2 billion people is expected to 

expand at a pace of 3-3.5 percent each year. The yearly rise in garbage output is roughly 5% per 

year, with per capita garbage creation growing by 1.3 percent per year. 

 

Secondary Data Collection 

Secondary data was gathered through businesses, newspapers, and articles. This is a small but 

crucial aspect of the study. Data for this section would be gathered via websites, journals, books, 

published papers, and an organization's records. Another individual or organisation will gather 

and record this sort of information, sometimes for very different reasons. 

 

2.5 Statistical Analysis: SPSS Statistics 28, a well-used statistical programming package, was 

used for the quantitative testing. Microsoft Word and Microsoft Excel were used to produce the 

visuals and tables. 
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III. RESULTS AND DISCUSSION: 

3.1 Availability of solid waste treatment measures among the people in different places in 

Delhi, India 

 agree Strongly agree disagree Strongly 

disagree 

Availability of solid 

waste treatment 

measures among the 

people in different 

places in Delhi, India 

 

5 5 20 30 

Table 3.1- Availability of solid waste treatment measures among the people in different places in 

Delhi, India 

 

Figure 3.1- Availability of solid waste treatment measures among the people in different places 

in Delhi, India 

5, 8%
5, 8%

20, 34%

30, 50%

Availability of solid waste treatment 
measures among the people in 
different places in Delhi, India

agree

Strongly agree

disagree

Strongly disagree
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It is evident from the figure 3.1 that the municipal waste management system is not much well 

developed in different parts in Delhi, India. This is because a major section of the respondents 

about 30(50%) have said that they do not get a proper and sufficient availability of waste 

reduction or waste management system in different parts of the city. 

3.2- Comparison of the reasons for which the waste management system is not adopted in 

many places 

 Disposal Street 

Sweeping 

Transportation Storage at 

source 

Comparison of the reasons 

for which the waste 

management system is not 

adopted in many places 

 

3 30 20 7 

Table 3.2- Comparison of the reasons for which the waste management system is not adopted in 

many places 

 

Figure 3.2- Comparison of the reasons for which the waste management system is not adopted in 

many places 

5%

50%33%

12%

COMPARISON OF THE REASONS FOR WHICH 
THE WASTE MANAGEMENT SYSTEM IS NOT 

ADOPTED IN MANY PLACES 

Disposal Street Sweeping Transportation Storage at source
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It is evident that there are many different reasons that are responsible for the overall delay in the 

process of reduction and management of the waste. It has been seen from the figure 3.2 that 

30(50%) of the respondents have suggested that street sweeping is the major reason for the lack 

of sufficient methods in solid waste management disposal. This is evident of the fact that 

sufficient efforts are to be taken so that the work can be continued in a proper way and the solid 

wastes from the Municipalities are also collected and managed in a proper way. The method of 

reuse, recycle must be used in a proper manner so that the work can be continued in a proper 

way. 

Discussion 

As per the study conducted by Allison, Ray &Rohel (2019) Delhi, as India's capital, is the 

epicentre of power, commerce, and economic activity, as well as strong job prospects, which 

explains the country's rapidly growing population and urbanisation. For many years, the 

population of Delhi has been steadily increasing at a pace of roughly 1000 people every day 

(350,000 per year). Approximately 125,000 people per year are added to the population as a 

result of migration from surrounding states (DUEIIP, 2001). During the recent decade, the yearly 

population growth rate was 3.85 percent, about twice the national average. The growing 

urbanisation of Delhi has resulted in a significant rise in population density. The population 

density grew from 274 people per km to 1176 people per km and 9294 people per km. With a 

population of 93.1 percent, Delhi is also India's most urbanised metropolis. The growth of urban 

areas is a consequence of urbanisation. The number of villages fell from 209 to 165 in the city, 

resulting in a 16 percent loss in rural area. The ever-increasing population and quick speed of 

urbanisation have resulted in a slew of issues, including a scarcity of housing units, slum 

development, encroachment on public land, and the establishment of illegal colonies (GoI, 

2002). The Municipal Corporation of Delhi (MCD), the New Delhi Municipal Corporation 

(NDMC), and the Delhi Cantonment Board (DCB) are the three municipal bodies in charge of 

managing MSW in Delhi. MCD is the biggest local government, comprising over 95% of the 

region; the remainder is split almost evenly between NDMC and DCB. MCD is around 1390 

km2 in size, with roughly 43% of the land area being urban. The population density in the MCD 

jurisdiction is much higher than in the NDMC and DCB jurisdictions. MCD and NDMC, 
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respectively, have split the region of Delhi under their management into 12 and 2 zones. MCD 

shares solid waste management responsibility with a few other bodies. The Delhi Development 

Authority (DDA) is in charge of landfill siting and allotment, while the Delhi Energy 

Development Agency (DEDA) is in charge of solid waste utilisation projects aimed at biogas or 

energy generation, and the Department of Flood Control of Delhi (DFCD) is in charge of 

supplying soil to be used as a cover for MCD landfills. 

As per the earlier literature conducted by Talyan, Dahiya &Sreekrishnan (2008) At a rate of 

0.500 kg/capita/day, Delhi's 13.9 million population live in 2.96 million homes, generating 

around 7000 tonnes of MSW every day (DUEIIP, 2001). By 2019, the Delhi planning 

department estimates that the current population would rise to 22.4 million people, with garbage 

output increasing to 17,000–25,000 tonnes per day. Even if 100% waste reduction is achieved by 

composting and incineration, a minimum of 20% residual (i.e. 4000–5000 tonnes/day) would 

have to be landfilled in 2019. (DUEIIP, 2001). As a result, local governments will be under a lot 

of pressure to handle this massive volume of MSW in the near future. It is required to describe 

solid waste by its source, kind, production rate, and composition in order to monitor and regulate 

current waste management systems and make regulatory, financial, and institutional choices 

(Hoornweg and Laura, 1999). Different approaches for characterisation and defining municipal 

solid waste are used all around the globe. MSW is defined as ‘‘commercial and residential 

wastes created in a municipal area in either solid or semi-solid form, excluding industrial 

hazardous wastes but includes treated biomedical wastes" by the Ministry of Environment and 

Forests, Government of India. Although quantifying the amount of garbage coming for ultimate 

disposal is the most feasible way for municipal purposes, this technique does not adequately 

reflect the waste stream's composition or quantity (Hoornweg and Laura, 1999). This strategy 

ignores the large volume of garbage removed prior to disposal by the informal recycling 

industry, as well as the lack of official services in JJ (Jhuggie–Jhopari) clusters (slums) and all 

rural regions where garbage is deposited at open locations rather than landfilled. 

As per the past studies carried on by Somani et al. (2018) Several investigations, were done in 

Delhi by various authorities to identify the physical and chemical composition of MSW. The 

findings show that MSW composition has remained almost stable over the previous decade. The 
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biodegradable proportion makes up the majority of MSW, with inert waste, nonbiodegradables 

(leather, rubber, bones, and synthetic material), plastic, paper, glass, and metal following closely 

after. The amount of inert material (stones, bricks, ashes, and so on) in the MSW stream has 

grown, indicating that building and demolition operations in Delhi are accelerating. The 

significant rise in the usage of paper and paper packaging as the economy expands and the 

population becomes more urbanised is arguably the most visible shift. The proportion of paper in 

MSW, on the other hand, has stayed constant over the previous two decades, though this may not 

be a real reflection. The reason for this could be that paper recycling is a popular activity in 

Delhi. Plastic and non-biodegradable materials are becoming more prevalent. This might be due 

to a trend toward plastic packaging, as well as citizens' better living conditions and consumerist 

mentality. The composition of MSW varies depending on the citizens' cultural habits and 

economic standing, as well as the city's structure, population density, business activity, and 

climate. As per the earlier literature Tchobanoglous et al., (1993) The selection and operation of 

equipment and facilities, as well as the assessment of the viability of energy and resource 

recovery and the design of a final disposal facility, all need information and data on physical 

components of the waste stream. In Delhi, a study was recently done to assess the composition 

and qualities of separate waste streams in order to determine the viability of various waste 

treatment systems. Different socioeconomic residential zones (high, medium, and low income 

groups and JJ clusters) were sampled, as well as business areas, vegetable markets, institutional 

locations, roadways, and landfills. 

Therefore, the study shows that similar to the results of the past literature, it is evident that the 

Municipal Waste management system is not much well developed in different parts of Delhi. It is 

for this reason that the Government has to work in a better way in order to overcome these 

issues. 

IV. Conclusion and Future Scope: 

The study has concluded that the Municipal Solid Waste needs to be managed in a proper way so 

that the outbreak of different health issues can be minimized. In addition to this the study has 

reflected that although some initiatives exist for management of the solid waste in Delhi, India 
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but many of the places are unable to use them because of the lack of sufficient capital funds or 

other such resources. The paper opens a wide area of future scope for finding out the state in the 

other parts of India apart from Delhi. 

Limitation 

The limitation of the paper is that the areas that was chosen for the work is much narrow as it has 

been done only based on the cities of Delhi, India.  

V. IMPLICATIONS OF THE STUDY: 

ENVIRONMENTAL SCIENCE PRACTICE: - Environmental science professional will be able 

to find opportunities to teach and improve the knowledge  and attitude about life skills among 

environmental science students. 

ENVIRONMENTAL SCIENCEEDUCATION: - As anenvironmental science educator there are 

abundant opportunities for environmental science professionals to educate environmental science 

students regarding life skills among environmental science students which enable them to adapt 

the positive behavior and adjust with their surroundings. 

ENVIRONMENTAL SCIENCERESEARCH: - The findings of the study help to expand the 

scientific body of knowledge upon which further investigation can be conducted. 

VI. RECOMMENDATIONS: 

Composting 

In the current MSW management system, 91% of the collected MSW is disposed in landfills and 

9% is composted at three existing plants. The first mechanical composting plant at Okhla in the 

periphery of MCD was set up, under the National Solid Waste Disposal scheme. The plant was 

designed for a treatment capacity of 150 tonnes/day. However, due to the absence of markets in 

the nearby areas and also due to the high production cost of compost, the plant was non-

operational. The plant was restarted, as a result of the directives of the Honourable Supreme 

Court of India. In addition to this setup, two more composting plants were established in Okhla 
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and Bhlaswa .However, these composting plants do not function at the intended capacity, and 

along with the process residue, a major fraction of MSW is diverted to the landfills. The main 

reasons are high operating and maintenance costs compared to open landfilling; higher compost 

cost compared to the commercial fertilizers; improper separation of the inert materials such as 

plastics and glass, which degrade the quality of final compost material for agricultural purposes; 

and poor operation and maintenance of these facilities. The unacceptability of final compost 

compared to the chemical fertilizer is also a major reason for its limited market demand. 

Incineration 

As per the investigation of Dass, Srivastava & Chaudhary (2019) The state of Delhi has also 

tried treatment of waste using incineration technology. The Ministry of Non-conventional 

Energy Sources (MNES), GoI in collaboration with the Government of Denmark, set up an 

incinerator and power generation plant at Timarpur. The plant was designed to incinerate 300 

tonnes/ day of MSW to generate 3.7 MW of electric power. However, the plant was operational 

for exactly 21 days and then shut down because the waste being provided was unfit for burning 

due to its low calorific value. For energy generation the minimum calorific value should fall 

between 1200 and 1400 kcal/kg. The low calorific value of the MSW provided to the 

incineration plant was due to the removal of most of the combustible materials through 

recycling, its high moisture content and the presence of inert material. 

Regular health check- up 

It is recommended that regular health check up must be conducted in order to understand the 

health issues being faced by people due to the exposure to Municipal Solid waste and suggest 

them the needed treatment methods. 
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