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FOREWORD

It is my immense pleasure to introduce this valued and timely edition
highlighting the concerns of solid waste and wastewater management, with
specia emphasis on the urban locale in the Indian context. Albeit, several
publications are available dealing with an assortment of themes in solid
waste management, the emphasis of those is largely on the issues and
needs of industrialized nations. A very few books have been specifically
authored to provide the nature of information that is vital for those in the
developing countries.

| extend my heartiest congratulations to all the esteemed authors who
have contributed their expertise to present the valuable information about
the current crisis of solid waste in urban India, its policy framework and
initiatives taken so far for its sustainable management. The book attempts
to identify the lacunae in new initiatives embarked upon in terms of
technologies, policies and regulations to alleviate the water and waste
problem faced in the metropolitan cities of India. The book has an added
flavor of practical solutions, discussed for professionalsin India as well as
other developing countries. The book has been primed for decision-
makers, policy makers, researchers, academicians and professionas
involved in the management of solid wastes, air pollution, river water and
ground water quality.

| hope this book will prove to be a valuable and important source of
information to provide remedial solutions to the ever increasing problem
of waste and water management in India and other developing countries.

Dr. Rakesh Kumar
Director, CSIR- NEERI



PREFACE

The edited book, “The Urban Environmental Crisis in India: New
Initiatives in Safe Water and Waste Management” by Cambridge
Scholars Publishing is motivated by the urgency of furthering the adoption of
safe water and waste management practices in India. The management of
solid waste is a nationa criss. The number of avallable landfills is
decreasing, the health risks associated with waste incineration are of great
concern and the growing public / NIMBY opposition to siting new waste
management facilities is a growing problem especidly for urban local
authorities. There is need for policy intervention in an inclusive production-
consumption- recovery pattern of waste management in India. The book tries
to present a full picture of the state-of-the-art research and development of
actionable knowledge discovery in new initiatives in safe water, waste
management and applications. The inception of the book was triggered by
applications of real-world challenges and complexities. Although there has
already been a lot of documentation in this huge public services breakdown
zone, there is no calling a halt to more information dissemination especialy
for validating business related use. There seems to be a gap between
academia and businesses and between academic research and ground redlities
in the context of popularizing waste management. This book is an attempt to
address the ubiquitous challenges and complexities from a real-world
perspective. It features new methodological, technical and practical progress
in promoting initiatives. It presents recent developments and discoveries in
solid waste management practice and its associated risks of air, water and soil
pollution to stimulate more research and to rapidly pass on such discoveries
to the community. Thisis an up-to date collection of scientific contributions
written by specialists in various areas of policy, waste management and safe
water for both practitioners and for the research community.

The intended clients would likely be researchers, research students,
policy makers, academia and decision makers. The book should also
interest industry in working on sustainable development, solid waste
management and related areas. It provides a coherent view of the state of
the art and practice to enable developers and managers with technical and
organizational approaches.

Dr. Tishyarakshit Chatterjee,
Director, I1PA, Former Secretary, M/o Environment & Forests, Gol
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INTRODUCTION

At the dawn of the new millennium, 300 million Indians lived in the
country’s nearly 3700 towns and cities, in sharp contrast to only 60 million
in 1947 when the country became independent. Estimates show that by
2045 nearly 800 million Indians will be living in the country’s cities—
more than the total population of the whole of present-day Europe. The
mega cities are under severe stress, ranging from shambling infrastructure
to depleting groundwater and unhygienic sanitary conditions.

This volatile state of affairs has not been satisfactorily appreciated at
both national and international level. The book titled “The Urban
Environmental Crisis in India: New Initiatives in Safe Water and
Waste Management” examines the programs and policies espoused so far
to remediate the situation, identifies the shortcomings, and looks into the
new initiatives that have been undertaken to make the cities self-
sustainable units of governance and reliable service providers.

The book cruises through different realms, starting from the need to
revisit the existing policy framework. The sustainability prism of solid
waste management is fractured and fragmented. Most of the times it has
been realized that the policies related to the management of urban solid
waste are understated, lack coherence and are not holistic. The policies
appear to be more like ill —fitted pieces of the jigsaw puzzle. The book
provides glimpses of the informa sector involved in solid waste
management laying stress on the rag picker community. It compares
reductionist analysis and further incorporates the system thinking
development model in the informal sector. The system design approach
seems to project that the naturd and human designed systems are
independent, but actually the two forms interact with each other enabling
the franchise model within the biological physical and chemical
boundaries.

The status of plastic waste generation and the disposal of the same has
been further elaborated upon in the book. The generation of e-waste and
the management of the same is emphasized. The chapter aso explores the
reasons of export of e-waste from developed countries to developing
countries such as India and China, as well as the continent of Africa. The
need for regularization of the informa sector in managing e-waste,
discussion on the flow of e-waste through different niches, substantiating
the legal framework and EPR is toured through. The trend of MSW
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generation in the present context and the future trend of solid waste
generation is explored, positioning emphasis on the concept of ISWM
and detailing a comparative anaysis of the stand-alone versus
regional approach for the SWM facility. The book also tends to capture the
various technological options for waste treatment viz. incineration
composting, bio-methanation, gasification, pyrolysis, incineration, bio-
ethanol production, and hydrogen energy to deal with ever mounting
unsegregated waste in the megacities such as Mumbai. The specia sectors
of Paper & Pulp and Plastic recycling industries in India are accentuated
upon in the book reflecting the ground reality of the recycling industry in
India. The option for using MSW as a source of thermal energy generation
is also explored in the book.

Another sector of the book deals with air pollution and related aspects
in developing world. The chapters dedicated to air pollution deal with
GHG implications of various waste management facilities in India. To
achieve low carbon waste management, the ideal choice of technologies
needs to be supported by upstream and downstream management
strategies. Air pollution generating from solid waste management practices
leading to public health crisis in urban India is also emphasized in the
book. The book further maneuvers through ambient air quality assessment
around the Okhla and Gazipur landfill site. The open-solid waste dumping
sitesin Delhi are amajor source of bio aerosols and trace gases. Residents
and garbage handling workers at the landfills are at high health risks. The
recovery of landfill gasses also helps in strengthening India' s efforts to hit
the CO, emissions target set at the World forums on climate change. The
impact of greenhouse gases and its source of emission with special
emphasis on landfill proposing a very valuable and sustainable solution to
capture excess carbon to reduce landfill carbon footprint is echoed in the
book.

The book further widens its scope and covers the river water quality
and the ground water and landfill leachate assessment evaluating physio-
chemical and biological parameters.
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CHAPTER ONE

URBAN WASTE MANAGEMENT IN INDIA:
A REVISIT OF POLICIES

SHYAMLI SINGH

Introduction

The sustainable management of urban waste has become a major
global concern. The sustainability index featured in the management of
solid waste calls for innovative thinking, holistic practice and a revisit of
policy and recommendations. The character of urban waste has been
totally revamped in the past few decades giving it shades of inorganic
waste. The burgeoning population leading to urbanization and changes in
lifestyles have also contributed greatly to unsustainable disposal habits and
individual consumption.

No policy document in India deals with the whole production-
consumption-recovery pattern of waste. The sustainability prism of solid
waste management is fractured and fragmented. Most of the time it has
been realized that the policies related to the management of urban solid
waste are understated, they lack coherence and are not holistic. The
policies are more like ill-fitted pieces of a jigsaw puzzle. The lack of a
sound policy and the gaps between policies lead to a call for a revisit of the
existing policies. This revisit would facilitate the plugging of the loopholes
and would pave the way for a new urban waste management policy which
would be more equitable, sustainable and inclusive. This would in turn
cater to the demands of the time and would help in facilitating a stage for
the development of sustainable smart cities. Albeit the foundation for this
has already been laid by the prognostic Solid Wastes Management Rules,
2016, which is drafted to replace the Municipal Solid Wastes
(Management & Handling) Rules, 2000, there are a few glitches associated
with it. The new Gazette of Solid Waste Rules overlooks the provision of
incentives and the imposition of stricter penalties in case of non-
adherence. The rules, by and large, are the re-packaging of centralized
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treatment technologies. The newly drafted Solid Waste Rules send a clear
message of pushing technology to the farthest edge. Unfortunately, this
embrace of the technology has totally failed to address the issues of reuse,
recycling and citizen-centred responses that lead to decentralized waste
management.

This chapter aims to highlight the phases which are indispensable for
the transition from a centralized to a decentralized waste management
mechanism, to achieve a more viable, mainstream and inclusive strategy.
This transition can be engineered through strategically planned revisits of
existing plans and policies. The results and recommendations of the
reconsideration would then act as an underpinning for optimized waste
management practices. The chapter also focuses on alternative
development models, which would help with the decline of waste
generation. This also calls for a paradigm shift by the annexation of
socially and politically motivated management plans. The entire gamut of
activities ranging from the generation of waste to its collection,
segregation, processing and treatment, and finally its disposal must be
viewed through the lens of a cradle-to-cradle approach, yielding a new
tangent to the various dimensions. The technology options for
decentralized treatment should be starred as the unique selling point, and
they will act to enable a better-programmed sustainability. A very
important dimension that is the prerequisite for any sustainable waste
management practice is a reduction in the generation of waste; this can be
achieved by targeting consumer behavior and lifestyle management. The
sources of waste generation and the approach to catering for the waste
generated need a detailed plan of action. This chapter captures this area too
and helps in suggesting ways and methods to educate the masses for
responsible consumer behavior.

Waste Generation Trends in India

India, a developing country, is heading towards becoming a mass
urban sprawl. The extension ranges from rural communities to urban
agglomerations and urban centers. According to the United Nations’ 1995
estimates, over 400 million people will be clustered in cities over the next
three decades. Concerns about both quantity and quality are being linked
to encircling the social facet to be in tandem with scientific and political
tangents. Despite the snail’s pace of its growth and economy, India still
stands as the third largest of economies in terms of Purchasing Power
Parity (PPP) (World Bank, 2012). It is observed that the non-organic
nature of waste is slowly but surely making its way into urban life patterns



