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FOREWORD

The Untold Story of Waste Management Plants by Hina Zia and
Priyanka Kochhar is a lucid, accessible, and deeply relevant
account of one of the defining challenges of our times. Using the
city of Delhi as a compelling case study, the authors show how
rapid urbanization, population growth, rising consumerism, and
industrial expansion have dramatically intensified the production
of waste even as systems of collection, management, and disposal
remain dangerously inadequate. Through their detailed
examination of waste management practices and sites, they
demonstrate that the crisis is not merely environmental, but
intimately connected to public health, urban planning, and the
quality of everyday life. Timely and thought-provoking, this
important book will not only deepen the awareness of the
‘concerned citizens’ to whom the TERI Alumni Association series
is addressed, but also inspire readers to recognize their role as
active stakeholders in creating a more sustainable future.

Shohini Ghosh

Sajjad Zaheer Professor at the AJK Mass Communication
Research Centre,

Jamia Millia Islamia, New Delhi
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Cities and solid waste
Human civilization has witnessed waste as an intrinsic part of the
story of the development of civilization, and the quest for ways of
managing waste efficiently has always been with us. Waste in
earlier times comprised ash, bones, wood, and vegetable matter.
The edible parts were eaten, and what remained was buried for
decomposition. The modern waste management industry has
come a long way from the earlier times both in its complexity and
scale. Waste, or garbage, was not a threat until urban population
grew rapidly. Historical records of plagues and contaminated
water supplies are testimony to the rise of urbanization and the
need for effective waste management to prevent the spread of
diseases.

Waste can be understood as unwanted remnants of human
activities, or unwanted by-products of production, consumption,
and disposal of materials. Waste represents the end-of-life
materials that society must manage responsibly to prevent
environmental contamination and hazards to public health. The
definition of waste is not static; it evolves with economic
development, consumer behaviour, and regulatory frameworks. In
the context of urban environments, waste encompasses a diverse
range of materials from residential, commercial, industrial, and
institutional sources.

Evolving of municipal waste generation in

urbanized societies
Municipal waste, also referred to as municipal solid waste (Msw),
comprises all solid waste generated within municipal areas
excluding hazardous industrial waste and includes, according to
the Solid Waste Management Rules, 2026, solid or semisolid
domestic waste, sanitary waste, commercial waste, institutional
waste, catering and market waste and other non-residential waste,
street sweepings, silt removed or collected from surface drains,
garden waste, farm and dairy waste, treated biomedical waste
excluding industrial waste, biomedical waste and e-waste, battery
waste, radioactive waste, and construction and demolition waste.
All these kinds of waste are governed by separate rules. The rules



further state that solid-waste management by local authorities
includes environmentally sound management of solid waste such
as dry waste, wet waste, special-care waste, sanitary waste, and
garden waste as well as the management of sanitary landfills and
remediation of existing or legacy waste dumpsites. The earlier
rules did not cover solid waste generated in areas outside
municipal boundaries, a lacuna that has now been filled in the
latest revision of the rules.

Urbanization and waste generation go hand in hand. Urban
lifestyles are responsible for generating large quantities of waste,
driven by increased consumption, commercial activities, and
industrial operations. As urbanization progresses, the
composition and quantity of waste generated are transformed
significantly.

The amount of waste generated per capita in Indian cities and
towns varies greatly. The Ministry of Housing and Urban Affairs
reports the rates of generation of urban Msw per capita per day
for three categories of urban centres based on their population:
greater than a million,0.55 kg; 0.1-1 million,0.45 kg; and less than
0.1 million, 0.30 kg (MoHUA 2021).

Shahab and Anjum (2022) estimated the rate of increase in
waste generation in urban areas at 5% every year and that in per-
capita generation at 0.7 kg by 2025.Larger cities including
megacities such as Delhi and metropolitan cities such as
Bengaluru and Hyderabad are expanding more at their
peripheries or fringes, and some of those areas may not be within
the municipal boundaries and therefore outside the purview of
the rules mentioned earlier. Indian cities and towns are thus not
only generating increasing amounts of waste but also face the
associated challenges related to jurisdiction, governance, land for
disposal sites, material recovery facilities (MR Fs), and the siting
and operation of waste treatment plants.

Do we understand our city waste?
Municipal waste is heterogeneous: it is made up of all kinds of
things, their proportions a reflection of socio-economic status,



lifestyles, climate, and the level of development across different
neighbourhoods within a single city. As with any growing
economy, the quantity and the composition of waste generated in
cities and towns undergo changes. For instance, long term studies
by NEERI (National Environmental Engineering Research
Institute) and cpcB (Central Pollution Control Board) show that,
with urbanization, the share of paper and plastics in Msw
increases sharply, while that of other inert material declines.
Between 1996 and 2011, the share of paper in Msw increased by
over 380% and that of plastics by about 1650%, reflecting greater
use of packaged consumer products. The approximate
composition of Msw in a typical Indian city is as follows: organic
waste, 40%—-60%;recyclables (paper, plastics, metals, glass), 20%—
25%;other inert material, 25%—-30%.As city dwellers become more
affluent, the share of recyclables and combustibles goes up. The
Task Force on Waste to Energy explicitly links this trend to
changes in lifestyle, noting that the increasing shares of paper and
plastic raise the calorific value of waste and justify combining
composting and waste to energy (WtE) as the two approaches to
waste management in large cities (Planning Commission 2014).

Another important aspect related to the changing composition
and management of city waste is the paucity of empirical studies
in India to understand the waste stream, composition,
characteristics, calorific value, etc. Recent studies by the World
Health Organization (Foellmer and others 2022) suggest that
cultural contexts such as increasing consumption, endorsement of
fast fashion, and disposability affect the generation of waste as
well as have profound impacts on the disposal, recycling and
dumping of the generated waste. In India, the only significant
studies on characterization of waste in key cities of India were
carried out by NEERT (Zhu and others 2008), which are often
quoted and reported in later studies.

The nature of urban waste continues to evolve and changes
more markedly during global disruptions: for instance, India’s
economic liberalization in 1991 spurred a consumer boom,
dramatically boosting plastic packaging waste per capita from



approximately 0.8 kg in 1990 to about 5 kg by 2001 and raising the
share of plastics in Msw from 0.7% in 1971 to 4% in 1995, driven
by societal shifts towards packaged goods and supermarkets
(Mutha, Patel, and Premnath 2006). More recently, the covip-19
pandemic introduced new waste streams including disposable
face masks, gloves, hand sanitizers, and excessive plastic
packaging from increased home-delivery services (Angmo and
Shah 2025). Such changes demonstrate how waste generation is
intricately linked to societal practices, economic conditions, and
unforeseen global events.

How much waste our cities collect, process, and

discard
Any efficient management plan requires information on the
‘what’ that needs to be managed. The reporting on that ‘what’ in
the context of municipal solid waste is the responsibility of the
urban local body, and it is based on this information an
appropriate treatment technology(ies) is chosen and recycling
facilities and landfills are designed.

The Central Pollution Control Board, the apex body under the
union Ministry of Environment, Forests and Climate Change
(MOEFcC), is responsible for setting standards, developing
guidelines, and monitoring the implementation of solid waste
management rules. There are varied estimates on the generation
of municipal waste in India. According to current World Bank
estimates, Msw in India will increase to approximately 231
million tonnes in 2030 and over 370 million tonnes in 2050 based
on current urbanization and population growth rates (Figure 1)
(Cook and others 2026). India generated 170,000 tonnes of MSW a
day in 2021/22: of that, about 156,000 tonnes was collected, of
which nearly 54% was treated and 24% disposed of using landfills
or dumpsites (cpcB 2024). In 2015/16, only 20% of the generated
waste was treated, and unaccounted-for waste amounted to 42%,
a share that decreased to 22% in 2021/22. This unaccounted-for
waste remains untraceable in the solid waste management chain.
There is no reporting on recycled quantities because almost the



entire recycling economy runs informally. Even the data collated
by the cpcB in its annual reports are based on reporting by urban
local bodies and contain a great deal of discrepancies, as do the
data from the Directorate of Local Bodies found in the audit
reports conducted by the Comptroller and Accountant General of
India. These challenges related to data and lack of reliability are
also highlighted by Hujare and Telsang (2020). Unreliable
estimates of the quantities of waste and of the shares of different
waste streams lead to ineffective designs of waste treatment
plants and non-implementable waste management systems.
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Figure 1 Annual generation (million tonnes) of municipal
solid waste in India:2021-2050
soURCE Cook and others 2026

The collection and treatment capacities have increased
considerably owing to the Swachh Bharat Mission (sBMm) 1.0 and
2.0 (the mission, launched in 2014, is the union government’s
ongoing flagship programme; under sBM Urban 2.0, India aims to
make all its cities garbage-free by 2026).The mission has led to
greater quantities of waste being treated and smaller amounts
going to landfills. However, the progress is well below the targets.



Although urban local bodies have made some progress in
terms of the amount of waste collected, materials recovery and
processing have largely remained stagnant, leading to ever
increasing numbers of landfills (dumpsites). Larger cities are
struggling with their legacy waste, unable to find new sites for
dumping end-of-life waste. Take the case of Delhi, India’s capital
city. All the city’s three landfills have outlived their life and are
supposed to be closed down soon: Bhalswa by December 2026,
Okhla by July 2026, and Ghazipur in 2027. Large quantities of
waste from these legacy sites are being dumped on illegal sites
near the Yamuna, as reported in the Times of India of 2 April
(Mishra 2026). Finding a site for a landfill or even for a waste
treatment plant is becoming increasingly difficult in any of the
larger cities. With increased public awareness of the
consequences of unscientific waste management or treatment,
people in planned housing colonies and even in rural areas
strongly object to having a landfill or a treatment plant close by.
The burden then falls on people living in unplanned colonies,
slums, and those who work in the informal waste recycling sector
who cannot object to such facilities being set up close to where
they live.

Mixing of solid waste with construction and demolition waste
is rampant across the country owing to inadequate facilities for
managing construction and demolition waste. The latter is
governed by a different set of rules, but reporting and
implementation are poor. The number of MRFs has also gone up
across the country but many of them are not functional or are
open to intrusion by stray animals.

Segregation at source: the mantra for success but

a distant dream
Segregating waste at source, or at the point of its generation, into
different categories (biodegradable, non-biodegradable,
construction waste, hazardous waste, etc.) is considered
fundamental to successful waste management. Segregation
enables appropriate treatment of different waste streams,
facilitates recycling and resource recovery, reduces the burden on



landfills, and minimizes environmental and health impacts. The
Solid Waste Management Rules, 2016, mandate segregation of
waste into three categories, namely wet, dry, and domestic
hazardous, whereas the new Solid Waste Management Rules,
2026, mandate segregation of municipal solid waste into at least
four categories: dry, wet, sanitary, and special care. Sanitary
waste is the new addition, comprising such items as diapers,
sanitary napkins, condoms, incontinence sheets, and any other
items related to similar waste. However, actual segregation
achieved is yet not 100%; segregation for the category(domestic
hazardous waste) is also often missing for a variety of reasons
including behavioural issues by those who generate it and
absence of an appropriate collection system (for segregated
waste). Mixing of municipal non-hazardous waste with hazardous
waste leads to contamination of the entire waste stream and
jeopardizes the overall treatment efficiency.

In megacities such as Delhi, achieving comprehensive
segregation faces significant challenges. At Okhla landfill in
Delhi, Angmo and Shah (2025) reported that 93.4% of the workers
surveyed said that waste received at the facility was completely
unsegregated. Only 2.8% said that they received partly segregated
waste, and 3.8% said they received segregated waste only
occasionally. This lack of segregation at source complicates the
treatment of waste and limits the effectiveness of individual waste
management facilities.

Such failure to segregate can be attributed to multiple factors
including inadequate public awareness, lack of infrastructure for
storage and collection of segregated waste, informal waste sector
dynamics in which waste pickers informally segregate materials
from mixed streams, and limited enforcement of segregation
mandates. Despite regulatory requirements under the Solid Waste
Management Rules, 2016, primary segregation at household level
remains minimal in most cities, with informal waste pickers
collecting waste from door to door and communal bin systems,
then informally segregating recyclables to supplement their
income.

Data on recycling, as stated earlier, are missing from any of



the annual reports of the cpcB. However, the burden of recycling
is often carried by the vast pool of people working informally at
various levels in the waste recycling sector. They recycle
everything that has market value, right from plastics and metals
to glass and paper. India is estimated to have about 4 million
people, including waste pickers, local kabadiwaalas (small-time
scrap aggregators), larger aggregators, and intermediate dealers
or other intermediaries are estimated to be active in the sector,
playing a significant role in the recovery and recycling of
resources (Hasan and Ghosal 2023).

A few cities including Pune have attempted to successfully
integrate the informal waste sector into their formal systems.
Pune Municipal Corporation signed an agreement with the
SWaCH cooperative, one of India’s first unions of waste pickers,
which handles about 70% of waste collected in Pune. The
organization integrates waste pickers into formal systems while
driving waste reduction and source segregation (Khan, Mishra,
and Singh 2025). Similarly, Visakhapatnam has established a
plastic waste recycling unit at one of the dumping yards by
collaborating with local NGos (non-governmental organizations).

Formal recycling plants and the increasing number of MRFs,
however, do not present a rosy picture in terms of recycling
targets achieved formally. The plants and facilities often fail for a
variety of reasons such as poor segregation at source, inadequate
infrastructure, insufficient finances, poor participation by people,
and weak enforcement. The burden of recycling continues to fall
on the informal sector. The large pool of people engaged in the
informal waste recycling sector remains largely unrecognized and
unintegrated with any formal waste management system.

The road less travelled: success stories of waste
management at decentralized scales

Alappuzha
Alappuzha in Kerala is one of the earliest examples of how
decentralized waste management can overcome existing barriers



to centralized waste management systems in India. The city is
famous, amongst many things, for the ‘Clean Home Clean City’
project, a successful model prioritizing segregation at source and
local processing to eliminate dumpsites. In 2012, the city was
forced to adopt a creative decentralized system in the wake of
protests from people living around the dumping yard at
Sarvodayapuram. The project’s success lies in active community
participation and local leadership to manage waste. The resident
associations and Kudumbashree, the women’s groups, also played
an important role in this campaign. The city deployed numerous
decentralized composting units (over 450 units in 36 localities)
rather than relying on a centralized processing plant or the
fashionable but cost-intensive WtE plants and pelletization plants.
The composting units produce organic compost, which is
distributed to local farmers free of charge. The municipality
provides for collection of only dry wastes. Waste is segregated at
source not only by households but also by commercial entities
and bulk waste generators. The decentralized model has
significantly reduced transport, dependency on landfills, and
financial burden while achieving a cleaner city with better health
outcomes.

Navjivan Vihar, a zero-waste colony in south Delhi

Navjivan Vihar is a pioneering zero-waste housing colony in
which 280 families, generating a total of 300 kg waste a day, have
prevented any garbage from reaching landfills for the last seven
years. The housing colony was led by Dr Ruby Makhija (a medical
doctor by profession and also the secretary of the resident welfare
association). The colony segregates 100% of its household waste
into wet, dry, and hazardous waste and has managed to
successfully turn the entire wet waste into compost, which is used
for maintaining the gardens within the housing colony. Dry waste
is recycled or reused by donating unused clothes, books, furniture,
etc., with over 30 tonnes of items repurposed. The colony has
given away 17 tonnes of plastic for recycling and diverted
3 tonnes of e-waste from landfills. To obtain community support,
































































































