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Urban Waste Management and Environmental Health in India:
Actors, Agencies and Institutions in Emerging Waste Treatment
Technologies

1. Introduction
Till mid 1990s, before the process of restructuring began in the urban waste sector in
India, the handling and management of municipal solid waste (MSW) was fairly
simple. Waste was usually collected in houses in small bins and was then transferred
to community bins either by those who generate it or by the waste workers. The
informal waste workers did the segregation of different kinds of waste with an interest
of selling recyclable waste. The remaining waste from community bins was collected
by municipal trucks and was transported to the landfill site. It is estimated that it use
to take anywhere between 3 to 7 days for the waste to reach landfill site. The open
trucks, compaction vehicles, tractor-trailers, and carrier containers were usually used
for transporting solid waste (Upadhyay, et al 2005).

After the introduction of neo-liberal policies in India in 1991, one can witness major
shift in the urban waste management sector. There has been a huge emphasis in the
urban waste policies to involve private sector in the management of waste. The
national policies have recommended the municipal corporations to float tenders for
private companies for collection, segregation and transportation of waste. Alongside
there has also been policy pronouncement to generate energy from urban waste by
using different kinds of technologies. The idea is to transfer waste directly from the
community bins to waste to energy plants in order to minimise the load of landfills.
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These two interventions have been resulting in major conflicts within the urban waste
sector (Schindler et al, 2012). These conflicts are largely around the issues of
livelihood of waste workers, reduction of recycling of waste, acquisition of massive
land for increasing the capacity of existing and new waste treatment technologies, and
health impacts of waste to energy technologies. It is argued that both privatisation of
waste as well as waste to energy plants have reduced the waste workers’ access to
waste as well as recycling rates (Gidwani and Reddy, 2011; Schindler et al 2012).
There is a huge campaign around the health impacts of waste to energy plants. It is
contested that beside producing fraction of energy, the waste to energy plants based
on RDF (refuse derived fuel) technology also produce heavy metals, dioxins and
furans that could cause air, water and land pollution resulting in severe long
term health implications causing cancer, heart and lung diseases (Toxics Link,
2002; Krishna, 2008).

There are studies that discuss how the accumulated waste in landfills has serious
environmental impacts like water pollution, methane emissions, and soil degradation.
There is a study, which shows that emission from urban waste in India has grown
almost 30 percent since 1995 (Rao and Shantaram, 2003). However health is
embedded in waste, either negligible or minimal linkages have been made
between the environmental impact of waste and health. Till the emergence of
waste to energy plants in the mid 2000, health within the urban waste sectors
has only been viewed (both by the policy makers as well as by the civil society)
from the point of view of occupational health of formal and informal waste
workers. No doubt that occupational health is an important issue but it is also
crucial to widen the understanding of relationship between waste and health.
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Most recently there has been some discussion on the impacts of waste to energy
plants on environmental and human health but it seem to be weak as it does not
provide any solid empirical evidence on the issue.

This report seeks to explore how the issue of environmental health is positioned in the
current dominant pathways on urban solid waste management in India. It maps key
actors and agencies, and their engagement in shaping urban waste policies in India, as
also tries to unpack the direction of these policies in the context of changing role of
government agencies, existing and emerging waste treatment technologies, informal
sector and environmental health. It also tries to examine the translation of these
policies at local scale in the city of Delhi and impact of waste incineration on human
health.

2. Urban waste management related actors and agencies
Several actors and agencies shape the urban waste management in India. Apart
from the central, state and local government, the other actors and agencies
include international organisations, judiciary, non-government organisations
(NGOs), and informal and private sector. Fig. 1 provides an schematic diagram of
various actors and agencies involved in urban waste management.
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Fig. 1: Actors and Agencies Involved in Urban Waste Management

The international actors and agencies impact the urban waste management
strategies through international policies, agreements and conventions. The
central government shapes the national policies and guidelines, while the state
government translates those policies into schemes and programmes and the
local government is responsible to implement them. The judiciary plays a
significant role by giving important directives in response to the urban waste
related litigations filed in the High Court or the Supreme Court of India. NGOs
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contribute through research, mobilisation, campaigns and policy advocacy. Due
to lack of formal provisions of handling waste, informal sector plays an
important role in managing waste at local level. Private sector is the most recent
entry in the urban waste management sector. It has been brought under public
private participation (PPP) model to replace the informal sector.

3. International interventions on urban waste
The second half of twentieth century has witnessed many policy interventions on
the issues of environment and development at the international level followed
by initiatives taken by the respective governments of many nations. A wave of
multilateral environmental agreements appeared following the first UN
Conference on Human Environment that took place in 1972 at Stockholm,
Sweden. Stockholm conference highlighted the relationship between
environment and development, and led to the establishment of United Nations
Environment Programme (UNEP). Following the 1972 conference, major
international initiatives that led to the evolution of waste related policy
interventions include Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and Their Disposal (1989), ‘Agenda 21’ that
came out of the 1992 United Nations Conference on the Environment and
Development (UNCED), World Summit on Sustainable Development (WSSD) in
2002, United Nations Conference on Sustainable Development (UNCSD) in 2012.
Among the other international agencies, the Organisation for Economic Cooperation and Development (OECD) and European Union (EU) have also taken
up the agenda of waste management at the forefront.
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3.1 Basel Convention
Management of hazardous waste became international environmental agenda
with its inclusion in one of the three priority areas in the UNEP’s first
Montevideo Programme on Environmental Law in 1981. Following this, the
Basel Convention on the Control of Transboundary Movements of Hazardous
Wastes and Their Disposal was adopted in March 1989. The secretariat of the
convention is administered by UNEP. The treaty entered into force in 1992
(Basel Convention, 2011: 5). Based on the principles of “environmentally sound
management”, the convention aims at protecting human health and environment
against the adverse effect of hazardous wastes. Different kinds of wastes are
defined in this treaty based on their origin and/or composition and
characteristics as well as two types of wastes as “other wastes” (household
waste and incinerator ash in article 1 and annexes I, III, VIII and IX). It also
endorses ‘a three-step strategy for minimizing the generation of wastes, treating
wastes as near as possible to where they were generated, and reducing
international movements of hazardous wastes’ (Basel Convention, 2002: 5).

3.2 Agenda 21
The United Nations Conference on the Environment and Development (UNCED)
also known as ‘the Earth Summit’ or ‘the Rio Summit’ was held at Rio de Janeiro
in 1992 with its focus on the state of global environment and the relationship
between economics, science and the environment in a political context. The
summit came out with a Convention on Climate Change, a Convention on
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Biodiversity, the Rio Declaration (a non-binding statement of broad principles
for environmental policy and an agreement called as Agenda 21.

Agenda 21 is a plan of action for sustainability of the planet and protecting the
forests in 21st century. It states that in order to achieve the objectives of
environmentally sound waste management, the need is to move towards safer
disposal or recovery of waste through adoption of integrated life cycle
management. This will give rise to more sustainable patterns of production and
consumption with a preventive waste management approach focused on changes
in lifestyles. The Agenda 21 also introduced the waste hierarchy, which is ‘a
stepwise approach to waste management in order of environmental priority for
different waste management options. Waste hierarchy consists of four steps, i)
Minimising Waste; ii) Maximising environmentally sound waste reuse and
recycling; iii) Promoting environmentally sound waste disposal and treatment;
iv) Extending waste service coverage. More significantly, it was also recognised
that since a large number of people in developing countries die each year of
waste related diseases, therefore it stressed upon extending waste service
coverage or providing environmentally safe waste collection and disposal
services to all people, especially in developing countries (UNEP, 2004: ANNEX1i). Chapter 21 in Agenda 21 specially deals with the environmentally sound
management of solid wastes and sewage-related issues.

The aims and objectives set out in Agenda 21 were later endorsed in the
subsequent UN summits on sustainable development known as World Summit
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on Sustainable Development (WSSD), 2002; and United Nations Conference on
Sustainable Development (UNCSD), 2012.

3.3 European Union (EU) Principles
The European Union applies following principles for waste management (UNEP,
2004: ANNEX1-iii):
a) Prevention Principle – in order to secure the preservation of nature
and resources, waste production must be minimised and avoided
where possible
b) Precautionary Principle – It is followed to secure a reduction of
impacts from waste on human health and the environment, especially
to reduce the hazardous substances in waste.
c) Polluter Pay and Producer Responsibility Principle – These principles
ensures that those who produce waste or contaminate the
environment pay the full costs of their actions.
d) Principle of Proximity and Self-reliance – Through securing an
adequate infrastructure by establishing an integrated and adequate
network of disposal installations.
The waste management system in the EU countries has evolved on the basis of
above principles where infrastructure is given highest priority followed by
human health and environment; finally, preservation of nature and resources are
further integrated into it.

In order to ensure that economic growth does not lead to more and more waste,
EU’s sixth Environment Action Programme (2002-2012) identified waste
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prevention and management as one of four top priorities. This led to the
development of a long-term strategy on waste in the form of ‘Waste Framework
Directives’. This is a modernised approach calling for a shift away from thinking
about waste as an unwanted burden to see it as a valued resource. The ultimate
goal is to become a recycled society through adopting a five-step waste hierarchy
as following:
Prevention is the best option, followed by re-use, recycling and other forms of recovery,
with disposal such as landﬁll as the last resort. EU waste legislation aims to move waste
management up the waste hierarchy. (EU, 2010: 4)

3.4 Organisation for Economic Co-operation and Development (OECD)
In order to assist ‘the governments with actions that support increased resource
efficiency and sustainable development’, OECD prepared a reference manual on
‘Strategic Waste Prevention’ with the objective of providing a ‘decision-support
tool’ to the governments. Following a ‘life cycle approach’ to waste prevention,
the manual suggests integration of ‘product-oriented perspective’ and
exploration of ‘potential links of waste prevention policy to economy-wide
material flows’. In order to achieve the significant de-coupling of waste
generation from growth in Gross Domestic Product, the central argument of the
manual suggests complying with the following three core activities (Vancini,
2000: 3):
i)

Quantitative waste prevention target setting;

ii)

Selection and implementation of Appropriate Instruments

iii)

Evaluation

of

waste

prevention

programme

performance

in

environmental, economic and social terms.
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The above discussion suggests that over the past three decades there have been
several interventions made by the international actors to address the issue of
waste management at global scale. Some of these interventions also had impact
on the national strategies of urban waste management in India.

4. Institutional framework and policies on urban waste in India
The formal structure of urban waste management in India is an outcome of
complex intersection of different government agencies and formulation and
translation of policies and regulatory frameworks at different scales.

4.1 Institutional Framework
Figure 2, below shows the institutional framework of urban waste management
in India.
Fig. 2: Institutional Framework of Urban Waste Management in India
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The figure 2 above illustrates that the institutional framework of urban waste
management in India is divided into three different scales including centre, state
and local. The centre comprises of central government ministries and their
subsidiary organisation mainly responsible for formulating national policies,
guidelines and regulatory frameworks on urban waste, and also for monitoring
different kinds of environmental pollution. The state encapsulates specific
departments largely involved in translating national guidelines on waste
management into precise schemes for the entire state. There is also state
pollution control board that monitors different kinds of pollution at state level.
The local level is most crucial, where usually the municipality is responsible to
execute the state level schemes and manage the entire waste of the city/town. In
the recent time many private companies are also playing an important role at the
local level because they have been involved in the management of waste at city
level under the provision of PPP. However, the relationship between these three
scales appears to be linear but at the stage of implementation it is non-linear.
The state interprets and adopts the national policies and guidelines according to
its socio-economic and political profile. Similarly, the local translates the state
level schemes depending upon the demography of the city/town, as also by
drawing insights from the projects in the other cities of the country.

4.2 Policies and Regulatory Framework
The early policy initiatives regarding the urban waste management in India
focused primarily upon promoting composting of municipal solid waste (MSW).
In 1960s the Ministry of Food and Agriculture offered soft loans to urban local
bodies for the purpose. The fourth five-year plan (1969-74) provided block
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grants and loans to State government for setting up MSW composting plants. The
above efforts, however did not meet the envisaged level of success (CPHEEO,
2005). It was the outbreak of an epidemic in the city of Surat (Gujarat) in 1994
that attracted the attention of policy makers on the appalling conditions and
realities regarding urban waste in India. In 1995, the planning commission
constituted a high power committee, popularly known as Bajaj Committee, to
examine the issue of urban waste in India and make appropriated
recommendations (ibid). Since then several policies and reports on urban waste
have evolved. The list of evolution of urban waste policies can be seen in the
figure 3 below.
Fig. 3: Evolution of Urban waste Policies in India

In 1995, beside the High Power Committee report, another important policy
initiative was National Program of Energy Recovery from urban waste prepared
by the Ministry of Non-Renewal Energy (MNRE). However, the program was
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declared in 1995, it was only in 2005, the MNRE allocated $1.5 million in
subsidies towards this program. It provided financial incentives such as
subsidies on interest rates and capital costs for demonstration projects, 100%
accelerated depreciation, and exemption from sales and excise taxes (MNRE,
1995).

In July 1998 a committee was formed by the Supreme Court of India to review
the solid waste management conditions in class I cities in India1. Constituted
under the chairmanship of Mr. Asim Burman (Commissioner, Calcutta Municipal
Corporation) this committee was comprised of members from municipal
corporations, Central Public Works Department (CPWD), Ministry of
Environment and Forest (MoEF), Ministry of Urban Development (MoUD), and
public representatives. This committee tabled its report in March 1999 giving
wide-ranging recommendations to improve the system of waste management for
storage of waste at source to its final disposal.

In May 2000, the Central Public Health and Environmental Engineering
Organisation (CPHEEO) under the MoUD brought out a manual on the municipal
Solid Waste Management to provide guidance to ULBs. This manual was
prepared by an expert group from the agencies such as CPHEEO, Central
Pollution Control Board (CPCB), National Environmental Engineering Research
Institute (NEERI), MNRE, Municipal Corporations, World Health Organisation
(WHO), Academic Institutes, Housing and Urban Development Corporation

1

Indian cities are defined by the size of population. Class 1 cities are those having more than 5
million population. Class 1 cities in India include Mumbai, Kolkata, Delhi, Chennai and Bangalore.
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(HUDCO) and United Sates Asia Environmental Partnership (USAEP) (CPHEEO,
2000).

Four major policies/reports related to urban waste management came out in
2005. The first one was the report of the Technology Advisory Group (TAG),
constituted in 1999 by the MoUD under the directives of Supreme Court of India.
Three core groups were constituted under TAG, namely 1) appropriate
technologies, research and development; 2) financial resource and private sector
participation; 3) capacity building, human resource development, information,
collection and communication. In 2002, TAG was reconstituted and some new
members were inducted in the committee. The final report of the TAG came out
in 2005 (CPHEEO, 2005).
Alongside TAG, in 2003 the MoUD, on the basis of the directives of Supreme
Court of India, constituted Inter-Ministerial Task Force on “Integrated Plant
Nutrient Management using City Compost”. The Task Force had a detailed
deliberation on the subject and a sub-group was constituted to evaluate compost
plants set up with the assistance of production and marketability of compost in a
suitable manner. The sub-group gave various recommendations, of which a
notable recommendation was that most of the existing compost plants in the
country are over-designed which has a bearing on production cost of compost
and suggested constitution of a technical sub-group to prepare Appropriate
Compost Plant Design (MoUD, 2005).

Another important policy pronouncement in 2005 was the National Master Plan
(NMP) for Development of Waste to Energy in India prepared by the National
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Bio-Energy Board (NBB) under MNRE. The NMP was one of the activities of
UNDP/GEF assisted project on development of high rage biomethanation
process as a means of reducing grean house gas (GHG) Emission. The NMP was
expected to serve as a road map to cost effectively implement, in a phased
manner, projects for the next 15 years in the urban and industrial sectors (NBB,
2005).

In the same year in 2005 a research study tilted “Status of Water Supply,
Sanitation and Waste Management in Urban Areas” also came out. National
Institute of Urban Affair (NIUA) did it with a sponsorship from CPHEEO. The
study covers the physical and financial aspects of three services including water
supply, sanitation and municipal solid waste. It intended to assess the status of
these services, and also analyse their revenue receipts and expenditure. By doing
so, the study estimated the additional capital investment requirements for full
coverage of population by these services from 1999 to 2022 (at five yearly
intervals) (NIUA, 2005).

In 2006, Jawaharlal Nehru National Urban Renewal Mission (JNNURM) was
declared. The JNNURM, with a total investment of over one lakh crore for 63
cities in India to be spent over a period of seven years, was by far the most
ambitious project of the central government in the field of urban development.
The JNNURM has been designed as a reform linked incentive programme. The
JNNURM has two submissions: (a) Submission for Urban Infrastructure and
Governance (UIG), which will be administered by the ministry of urban
development (MoUD), and (b) Submission for Basic Services to the Urban Poor
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(BSUP), which will be administered by the ministry of urban employment and
poverty alleviation (MUEPA). Urban waste management was part of the first
submission. 44 MSW projects were sanctioned under JNNURM. Estimated cost of
these projects is Rs. 1,97,286.44 Lakh (JNNURM, 2006).

The Comptrollers and Auditor General (CAG) report on the management of
waste in India in came out in 2008. It suggested the “polluter-pay” principle to
deter dumping waste in the open, which causes health and environment hazards.
The CAG noted that authorities (Pollution Control Boards and state
governments) hardly pinned responsibility or make polluter’s pay for dumping
waste. It made several recommendations to improve the situation (CAG, 2008).
Responding to the CAG recommendations, the MoEF constituted a committee in
2008 to evolve a Road map for the Management of Waste in India, under the
Chairmanship of Shri R. H. Khwaja, Additional Secretary, MoEF. The Committee
set itself the task of examining the existing administrative and regulatory
mechanisms in the country for the management of various types of waste and for
suggesting a strategy for achieving sustainable waste management. The
Committee, while recognising the need for establishing an environmentally
sound waste management in the country, also recognised that the environmental
and health impacts due to improper waste management are enormous and
should be addressed urgently (MoEF, 2010).

In 2009 for the first time Department of Economic Affair (DEA) under the
Ministry of Finance intervened in the urban waste management sector by
preparing a “Position paper on Solid Waste Management in India”. The objective
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of this position paper was to outline a detail plan for private sector participation
for managing waste in India (DEA, 2009).

Alongside the evolution of urban waste management related policies and
reports, several regulatory measures were announced in the forms of Rules.
While some of them were directly linked to the waste management sector, there
were others that had indirect linkages. The list of regulatory measures
undertaken by the government of India is given below in the figure 4.

Fig. 4: Regulatory Measures for Urban Waste Management in India

The figure 4 above shows a detail list of regulations linked to the waste sector in
India, however, the most significant regulation related MSW came out after the
famous Supreme Court directive of 1999. In September 2000, the MoEF notified
Municipal Solid Waste (Management & Handling) Rules 2000 making it
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mandatory for urban local bodies to improve the systems of waste management
as envisaged in the rules in a given time frame. These rules lay out procedures
for waste collection, segregation, storage, transportation, processing and
disposal. Further these mandate that all cities set up suitable waste treatment
and disposal facilities by December 31, 2003 or earlier. These rules also specify
standards for compost quality, leachate control and management and closure of
landfill sites (MoEF, 2000).

4.3 Direction of policies
Since 1995 the urban waste management policies were in tune with other public
infrastructure policies of the country largely influenced by the neo-liberal policy
of the country as well as the articulations made at the international scale on
environment and urban waste. The neoliberal policy in India was implemented
within the rubric of three processes liberalisation, globalisation and
privatisation. In the public infrastructure sector the strategy was that by
encouraging the involvement of private sector, the state would gradually pull out
and transform its role of service provider to a regulator2. This strategy is very
well articulated in different policy pronouncements on urban waste
management in India.

There has been an agreement in all policy articulations that funds for the
management of urban waste need to be generated through the involvement of
private sector. The Supreme Court directive of 1999 suggested that by involving
2

For a popular account on Liberalisation see Amit Bhaduri and Deepak Nayyar. 1996. The
Intelligent Person Guide to Liberalisation. New Delhi: Penguin Books India (P) Ltd; and Joseph E
Stiglitz.2002.Globalisation and Its Discontents. New Delhi: Penguin Books India (P) Ltd.
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private sector, local bodies must raise finances to maintain minimum services.
They should improve collection efficiency of taxes and charges, review the
existing rates and introduce the element of cost recovery (Supreme Court of
India, 1999). After this directive, there have been several recommendation in
favour of user charge based on “polluter pays” principle (MoEF 2000; CPHEEO,
2005; MoEF, 2010). There have also been suggestions regarding the involvement
of private entrepreneurs for implementation of waste-to-energy (WTE) project.
It is also recommended that credit line for financing WTE projects, the govt.
should provide loan of 33.33% of the project cost at the interest rate of 2% less
than market rate (NBB, 2005). More recently in 2009, the Department of
Economic Affairs (MEF) has drafted a detail position paper on public-private
participation MSW in India.

Beside the encouragement to private sector, there has also been major emphasis
on improving waste management technologies and introducing new
technologies for handling waste. It has been proposed that for house-to-house
collection and for local transportation, the municipalities should provide
handcart, tricycle and non-polluting vehicles (Planning Commission, 1995;
MoEF, 2010). Further, it has been recommended that onsite treatment of waste
should be encouraged by using different kinds of technological options such as
biogas, composting, bio-digester, cattle feed etc. (Planning Commission, 1995).
There has also been also emphasis on composting. It was suggested that
composting should be used for organic waste, and inorganic waste has to be
recycled, only rejects and hazardous waste should go to landfills (Supreme Court
of India, 1999). In addition to other technological options (composting,
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vermicomposting, anaerobic digestion, recycling) generating power from MSW
has also been strongly pushed by the policies (MoEF, 2000; 2005, NBB 2005). A
National Master Plan has been developed to outline the strategy of implementing
WTE projects all over in India (NBB, 2005). However, on one hand it has been
encouraged, on the other hand there is TAG report that suggests “no waste to
energy technology is successful in developing countries, new technologies are
coming, after cost benefit analysis these technologies should be adopted”
(CPHEEO, 2005). It has to be noted that even though WTE projects are being
implemented at big scale all over the country the most recent report on urban
waste management by the MoEF does not mention a single word on the need of
WTE technology for handling urban waste (MoEF, 2010).

However, the informal waste management has always remained vulnerable and
continue to remain so but it has to be noted that national urban waste policies
have always recognised their role and have also made several recommendations
over the past two decades. Bajaj Committee recommended cooperative for waste
workers, community toilet, bath etc. for their hygiene and also arrangements to
conduct non-formal education and training for them (Planning Commission,
1995). The Supreme Court directive states, “NGOs may be encouraged to enter
into the field of organising ragpickers [informal waste workers] in doorstep
collection of waste and ULBs may provide financial and logistic support to NGOs
for the purpose” (Supreme Court of India, 1999). TAG also suggests that
NGOs/CBOs should be involved for primary collection by charging small user fee.
They can organise ragpickers for collection, segregation of recyclable, as also
involve them in decentralised composting (CPHEEO, 2005). The latest report of
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the MoEF also mentions that collection of segregated waste should be done by
NGOs, associations of waste workers or Self Help Group. Inorganic waste should
be channelised through informal sector to the registered recyclers for recycling
and only the remaining waste should be transported to the landfill sites (MoEF,
2010).

However, there has been a close link between waste and environmental health
(EH), expect for the two documents, EH is absent in most of the policy
pronouncements. Bajaj Committee mentions that sub-soil contamination due to
leachate leads to health hazards. It further states that there is no
data/epidemiological study on environmental and health impact of MSW in
India, so there is need to collate that kind of data (Planning Commission, 1995).
The latest report by the committee constituted by the MoEF mentions
environment and health in several places. It also recommends that MoEF may
conduct regular epidemiological surveillance of waste related impact on health
(MoEF, 2010).

The above discussion shows that the institutional framework of waste
management in India is constituted by several government agencies but the
exploration of policies on urban waste in India illustrate that MoEF and MoUD
have played a most proactive role in the past two decades in shaping the urban
waste strategies in the country. Various policies and regulatory framework on
urban waste management have evolved since the mid 1990s. The close
examination of these policy interventions suggest that they were largely
indented to involve private players in the waste sector and promote capital
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intensive waste treatment technologies. The relationship between waste and
health has rarely been established in these interventions. By looking at the case
of MSW in Delhi, the next section tries to see how these policies and
interventions are translated at local scale.

5. MSW scenario in Delhi and its institutional structure
Delhi, being the capital of India is the centre of power, trade and commercial
activity and provides excellent employment opportunities, which account for its
booming population and accelerated pace of urbanisation. With a population of
around 18 million, it is one of the biggest metropolises of the world as well as the
most densely populated and urbanised city of India. The population of Delhi has
been growing at a steady rate of about 1000 persons per day (350,000 persons
per annum) for a number of years. Approximately 125,000 persons per year of
this increase in population is due to influx from neighbouring states (DUEIIP,
2001).

5.1 Waste Generation and Clearing Capacity of MCD
Usually, the rapid urbanization and commercialization result in a corresponding
increase in municipal solid waste (MSW) generation but the trend of generation
of waste in Delhi narrates a different story (see table 1 below).
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Table 1: Waste generation and clearing capacity of MCD
Year

Waste generation per day by Delhi

Clearing capacity

(Metric Tonnes)

(Metric Tonnes)

1999-00

8000

5000-5500

2001-02

7000-8000

5500

2003-04

6400

5500

2005-06

6500-7000

5500

2008-09

7000

5500

2009-10

9000

5500

Source: Delhi Economic Survey (2000, 2002, 2004, 2006,2009, 2010)

The table 1 above shows that between 1999 and 2010 the data on generation of
waste as well as clearing capacity has remained static. It requires an explanation
because during this period there has been a rapid growth in the population of
Delhi, which should usually result in growth of consumption as well as
production of waste.

5.2 Composition of Waste
Several studies have been conducted in Delhi by different agencies (IHPH, 1982;
NEERI, 1996; TERI, 2000) to determine the physical and chemical composition of
MSW. See the table 2 and 3 below:
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Table 2: Physical composition (as wt%) of MSW in Delhi
Parameters

2002 (TERI)

1995 (NEERI) 1982(IHPH)

Biodegradable

38.6

38.0

57.7

Paper

5.6

5.6

5.9

Plastic

6.0

6.0

1.5

Metal

0.2

0.3

0.6

Glass and Crockery

1.0

1.0

0.3

Non-biodegradable (leather,

13.9

14.0

5.1

34.7

34.8

28.9

rubber, bones, and synthetic
material)
Inert (stones, bricks, ashes, etc.)

Sources: TERI (2002), NEERI (1996), IHPH (1982)

Table 3: Chemical composition (as wt %) of MSW in Delhi
Parameter

As wt%

Moisture

43.8

Organic carbon

20.5

Nitrogen as N

0.9

Phosphorus as P2O5

0.3

Potassium as K2O

0.7

C/N ratio

24.1

Calorific value

713.0

(kCal/kg)
Source: TERI, 2002
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The results reflect that in the last decade the composition of MSW in Delhi has
remained unchanged. The major component of the MSW is the biodegradable
fraction, followed by inert waste, non biodegradables (leather, rubber, bones and
synthetic material), plastic, paper, glass and metal. The inert material (stones,
bricks, ashes, etc.) in the MSW stream has increased, which indicates the high
pace of construction and demolition activities in Delhi. The percentage of paper
in MSW has remained unchanged in the last two decades. The possible reason
may be recycling of paper, which is a highly prevalent activity in Delhi. The
proportion of plastic and non-biodegradable is increasing steadily. This may be
the result of a shift towards plastic packaging, a reflection on the improved living
standards and consumerist attitude of residents (Talyan, 2007).

Chemical composition of MSW of Delhi shows only 3 to 7% of combustibles,
paper and plastic by the time the waste reaches the disposal site because most of
the burnable material that is recyclable is retrieved by waste workers from the
waste lying on the streets, dust bins and dump yards. This calorific value of
waste at the dump yards is found to range from 800 to 1000 Kcal/kg, which is
very low for energy generation from facilities like waste to energy as suggested
in many policies on urban waste in India.

5.3 Institutional mechanism to manage MSW
The Municipal Corporation of Delhi (MCD), New Delhi Municipal Corporation
(NDMC) and Delhi Cantonment Board (DCB) are three municipal entities
responsible for management MSW in Delhi. MCD is the largest local body,
covering almost 95% of the area; the rest of the area is almost equally divided
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between NDMC and DCB. MCD covers approximately 1390 km2, with about 43%
of the area urban. Some other entities share the responsibilities of solid waste
management with MCD. The prominent ones are Delhi Development Authority
(DDA), for citing and allotment of land for landfill sites; Delhi Energy
Development Agency (DEDA), for solid waste utilization projects aiming at
biogas or energy generation; and Department of Flood Control of Delhi (DFCD),
for supplying soil to be used as cover for landfills by MCD (MCD, 2004). Various
departments within the ULBs carry the functional duty of managing MSW in land
of their jurisdiction. A brief detail of these three agencies is given below in the
table 4:
Table 4: Agencies responsible for managing MSW in Delhi
Authority/body

Responsible

Area

Population

Employees in

department

(in km)

(million)

sanitation

MCD

DEMS3

1397.30

13.8

50000

NDMC

Health Dept.

42.74

4.5

1800

DCB

Health Dept.

42.97

0.13

450

The MSW operation under MCD is by far the biggest in the Union Territory with
more than 50,000 employees. The comprehensive operation of street cleaning;
waste transportation and waste disposal is done by MCD.

6. Management of MSW in Delhi
As discussed earlier, over the past two decades the Government of India has
announced several policies on urban waste, as also created many acts and rules
3

Department of Environmental Management Services
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for enabling the state government and local bodies to handle the waste
generated within their territory. Judiciary has also played a significant role in
formalising the policy by responding to the Public Interest Litigations (PILs) filed
by RWAs (Residential Welfare societies) and NGOs. In recent years, the Delhi
government has taken many initiative based on the national level policy
pronouncements on urban waste. Presently MSW is managed at three different
stages in Delhi primary collection, transportation and treatment.

6.1 Primary collection and transportation
Presently two types of primary MSW collection systems are followed in Delhi. In
the first, old system, following the Delhi Municipal Corporation Act 1957, the
owners and occupants of residential houses and of commercial and industrial
establishments were responsible for depositing MSW in the receptacles provided
by the municipal authority. But the implementation of MSW Rules 2000
reassigned the responsibility to municipalities to provide door-to-door collection
(DTDC) of waste. It was planned that by December 2003, DTDC would be
implemented in all municipalities. However, due to operational problems, such
as, lack of staffing and resources, MCD has not replaced the old primary
collection system completely (Talyan, 2007). Therefore, at present, both
collection systems coexist. Total sweeping staff available with MCD and NDMC is
in ratio of 1:216 persons and 1:326 persons respectively. However, this is above
the prescribed norms of 1:500 in the CPHEEO manual.

MCD maintains a large fleet of vehicles for transportation and secondary
collection of MSW from the various waste receptacles to the disposal sites.
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Although the available transport volume is adequate for the MCD areas at two
trips per day per vehicle, due to operational inefficiency the available volume is
not adequate even at four trips per day per vehicle. The situation has been
worsened by poor maintenance and route planning (reference).

Alongside the formal system of primary collection and transportation, there is
also an informal system of primary collection, segregation and recycling in Delhi.
The informal recycling sector refers to the waste recycling activities of waste
pickers and waste collectors, paid mainly by the sale of collected materials. The
informal sector of Delhi has a hierarchical structure constituting recyclers (waste
pickers and collectors) at the bottom, dealers (small, medium and large) and
finally the recycling units (RUs) at subsequent levels (Agarwal et al., 2005;
Hayami et al., 2006). In Delhi nearly 100000-120,000 rag pickers engaged in
daily informal recycling process. The average quantity of solid waste materials
collected by one ragpicker is 10–15 kg/day. About 17% of Delhi’s waste handling
is done by informal waste workers, who collect, sort and transport waste free of
cost, as part of the informal trade in scrap, saving the government Rs. 600,000
daily (Sharholy 2008).

On the basis of national guidelines on PPP in managing MSW, the privatisation of
MSW started in Delhi in 2005. Until the year 2010, management of waste in 6
districts in Delhi was handed over to private companies. Some of these
companies include Ramky, Delhi MSW Ltd., Delhi Waste management Private
Ltd., Metro Waste Handling Private Ltd. etc. These companies have been given
contract for collection, transportation and disposal of waste in 12 different zones
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of the city. These companies have also been allotted a concession period of 9
years inclusive of the implementation period of 12 months from the date of
signing the contract (Garg et al 2007). The study done by the students of Delhi
School of Engineering demonstrates that the working conditions at the dhalao
(waste bin of a locality) has improved after privatisation. It also suggests that
privatisation has not benefited the informal waste workers because only a small
section of them have been employed by these private companies (ibid). By
contradicting this study on the improved working conditions at dhalao, it is
argued that the system of contracting to the lowest bidder has a ripple effect at
the dhalao level, where underpayment to workers becomes the only
economically viable form of functioning. Sub-contracting places priorities on
cleanliness, but does not lay safety standards for workers. Moreover, it continues
to operate along the same degraded quality of work, involving standing in waste,
and exposes the worker to the same hazards as previously (Jomit 2009). The
privatisation process also prevents waste workers in the informal sectors from
recycling, which according to the government’s own data is estimated to reduce
the load for treatment and disposal by 1200-1500 tonnes per day (DEMS, Delhi
Government).

6.2 Waste treatment technologies
Presently there are three kinds of waste treatment technologies in Delhi namely,
composting, landfill and waste to energy plants. The locations of these different
plants are given on the figure 5 below:
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Fig. 5: Location of Waste Processing Sites in Delhi

The first mechanical composting plant at Okhla in the periphery of MCD was set
up in the year 1980. 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 remained non-operational
during 1991-1995 (Talyan, 2007). The plant restarted in June 1996, as a result of
the directives of the Supreme Court of India. In addition to this setup, two more
composting plants were established in Okhla and Bhlaswa in 1985 and 1998
respectively. The details of all three composting plants are given in the table 5
below.
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Table 5: Composting plants in Delhi
Site

Managing authority

Capacity

Okhla

MCD

500TPD

Bhalsawa

Nature Waste Management India Ltd.

100TPD

Narela

Agricultural Produce Marketing

100TPD

Committee

However these plants are not running at intended capacity and a major portion
of MSW is disposed in open landfill sites. All the three existing landfill sites have
already saturated and overrunning their capacity (see details below in the table
6).
Table 6: Landfill sites in Delhi
Sites

Location

Area

Start year

Waste received
(Tonnes per day)

Bhalaswa

North Delhi

21.06 Ha

1993

2200

Ghazipur

East Delhi

29.16 Ha

1984

2000

Okhla

South Delhi

16.20 Ha

1994

1200

Though waste generation in Delhi is continuously rising but due to failure of
compost plants and saturation of landfill sites, clearing capacity of Delhi has
remained stagnant (5500 MT per day) for the last 10 years.

Beside compositing and landfill sites, waste to energy plants are emerging as
another form of technological option for handling Delhi’s MSW. The Delhi
Government in collaboration with private players has been setting up new waste
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to energy plants in the city. There is a two-fold objectives of these plants:- 1) to
overcome the crisis of management of MSW in Delhi; 2) to produce electricity
from MSW. So far three plants are proposed to set up in Delhi. Out of which two
have become operational and third one is under construction and would be
commissioned in early 2013. These plants were registered under CDM (clean
development mechanism). The list of these plants with their specifications is
given in the table 7 below.

Table 7: Waste to energy plants in Delhi
Plant

Private partner

Capacity

Power

Technology

(Tonnes per day)

generation

used

Okhla

Jindal ITF Ecoplis

2500

16MW

RDF

Ghazipur

PPP (Delhi govt

1300

10MW

RDF

1000 - 4000

35MW

RDF

and IL&FS)
Narela-

Ramky Enviro

Bhawana

Engineers Ltd. (REEL)

Waste to energy technology is still at an infant stage and unproven in India. Its
past experiment has been a big failure. One of the initial initiatives of the
government was in supporting the setting up of refuse incineration-cum-power
generation plant at Timarpur, Delhi in 1987. This was set up as an R&D project
using Danish Technology and Financial support from Govt. of Denmark.
However, it could not operate satisfactorily on continuous basis due to mismatch
between the incoming waste fed into the plant and the plant design and the Govt.
decided to close down the facility. It was later planned to lease it out to
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interested entrepreneurs who could make their own investment in making
necessary modification in the plant and operate it on commercial basis, but the
exercise was dropped, as no offer was considered acceptable (CPHEEO, 2005).

Even the Burman Committee Report of 1999 states that waste to energy
technology has been an unproven technology in any developing country
(Supreme Court of India, 1999). These plants need MSW of high calorific value
and since Delhi MSW has high composition of biodegradable waste, which has
lower calorific value, are unsuitable for this kind of project. And MSW of high
calorific value like plastic and paper are already being recycled by informal
sectors whose livelihood mainly depends on such recycling activities.
Involvement of private sector and the redirecting of MSW to waste energy plants
severely impact the livelihood opportunities of waste workers involved in
informal management of waste.

7. MSW and environmental health
Even though health is embedded in waste, as discussed earlier, despite its
mention in a couple of government reports, there has not been any serious policy
initiative to address the impacts of MSW on human health. In the land fill sites,
the liquid that collects at the bottom of a landfill is called leachate, which
contains various chemical constituents derived from the solubilisation of the
deposited waste and from other chemical and biochemical reactions occurring in
the landfill (Tchobanoglous et al., 1993). In Delhi, landfills are not provided with
a base line or with a leachate collection, treatment, and disposal system.
Therefore, leachate generated from these landfills (active and closed) percolates
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to the groundwater or flows to nearby drains. It has been estimated that these
active and closed landfills produce approximately 81.5 million litres of leachate
annually, most of which is produced during the rainy seasons (Kumar et al.,
2002). All of the landfill sites are located very close (0.5–6 km) to the river
Yamuna, which accounts for more than 70% of Delhi’s water supply (Zafar and
Alappat, 2001) concluded that the leachate and runoff from these landfills finally
reaches Yamuna through groundwater or drains. Other studies also concluded
that the groundwater of residential areas near landfills is significantly
contaminated by leachate percolation (Mor et al., 2006; Kumar and Alappat,
2003). A Study analysed that the leachate and groundwater quality at 12 sites
located within 1.5 km of the Gazipur landfill and concluded that the groundwater
quality of most of the wells has deteriorated due to the presence of various
inorganic and organic constituents, which have made it unsuitable for drinking
and other domestic purposes (Mor et al., 2006).

Although, the waste to energy plants have been promoting clean technology for
handling waste, and generating energy from waste, a big controversy surrounds
the technology (refuse derived fuel- RDF) that these plants use. It is contested
however, that these plants are registered under CDM (Clean Development
Mechanism), but emissions of GHG like CO2 are still substantial. It is true that
RDF based waste to energy plants reduce the emission of Methane gas (CH4), but
emission of other GHG like ash, CO2 suspended particulate matter (SPM) is still
very high, and have serious health impacts (reference). In Delhi, there is
presence of a major protest against these plants by local Residential Welfare
Association (RWAs) located near these plants, NGOs and ragpicker organisations.
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It is important to note that over the past one decade slums from different parts
of Delhi (largely central Delhi) have been displaced. The poor and marginalised
inhabitants of these slums are shifted to the areas where these plants are
constructed or under construction. Waste to energy plants are new in India and
their impact on environment and health is yet to be fully analyzed and
documented. Significantly, the experiences of waste to energy plants from other
countries can give us some idea about their environmental health consequences.
8. Waste to energy technologies and impact of waste incineration on health
The main technological options available for generating energy from waste are
given in the figure 6 below:
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Fig. 6: Technological Options for Generating Energy from waste

Source: UNEP (2005): Solid Waste Management, Vol. 1, Nairobi, p. 254

Waste to energy includes a range of processes capable of turning waste into a
useable form of energy. The most popular forms include refuse-derived fuel
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(RDF) incinerator, biogasification/anaerobic digestion and thermal pyrolysis. All
processes reduce both the volume and mass of the waste during treatment
(Wang et al., 2002).

8.1 RDF Incinerator
RDF or solid recovered fuel (SRF) is a fuel produced by shredding or pressure
treating solid waste after the removal of the non-combustible materials such as
rocks, glass, and metals (Ahel, 1997). To recover energy, the RDF or SRF is then
typically thermally treated.

With respect to ash, in the production of a given amount of energy, ash
production resulting from combustion of RDF can be four to six times that which
would be experienced with the combustion of coal. Consequently, even with the
use of RDF in a co-firing situation with coal, some provision must be made for
handling the additional burden of ash. Even though RDF more closely
approaches homogeneity than does raw solid waste, the approach is far from
great enough to justify RDF being regarded as a clean or high-quality fuel in
terms of combustion. The reason is that RDF is a combination of many materials,
each of which has its particular set of characteristics. The consequence is that in
comparison to more homogeneous solid fuels, such as wood or coal, the
maintenance of an efficient combustion process is more difficult when RDF is
used as a fuel (UNEP, 2005).

Some studies show that RDF is energy intensive. It is not suitable for too wet
MSW during rainy season. There is a distinct possibility of contamination of RDF
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pellets, by toxic/hazardous material, which cannot be removed completely from
mixed MSW by sorting (CPHEEO, 2005).

8.2 Biogasification/anaerobic digestion
It works similar to the natural gas fired power generation plants. The qualitative
difference is the type of fuel used and its origin. Waste-to energy plants use
syngas (synthesised gas) made from garbage and not natural gas to fire a gas
turbine. The same steps are used to make electricity in a waste-to-energy plant
as in a natural gas fired power plant, this method is known as “combined cycle”
(Institute of Wastes Management Anaerobic Digestion, 1998). There are many
limitations of this technology such as,
-

Suitable for only organic biodegradable fraction of MSW; does not
degrade any complex organic or oils, grease, or lingo-cellulose materials
such as yard waste.

-

Problems relating to complexity of input waste need to be addressed, as
in case of aerobic composting process. Requires waste segregation for
improving digestion efficiency (biogas yield) and improving quality of
residual sludge.

-

While the liquid sludge can be used as rich organic manure, either directly
or after drying, its quality needs to be ensured to meet statutory
standards. No grinding of waste material should take place.

-

Disposal of process wastewater requires treatment to meet statutory
standards.

-

Biogas leakage, posing environmental and fire hazards.

-

Generally more capital intensive than aerobic composting.
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8.3 Thermal pyrolysis
Thermal pyrolysis is based on the decomposition of organic matter into solid
residue and combustible gas by using heat at 600°C in anaerobic form (absence
of oxygen). Unlike incineration or gasification, thermal pyrolysis optimises
energy production. The gas produced, which can be recycled to treat new sludge,
allows the plant to meet its own energy requirements (Hindy and Jabri, 1998).
Moreover, there is no oxidation reaction (combustion) of the matter, only
decomposition, enabling a notable reduction in fumes and harmful volatile
elements. Pollutants such as heavy metals, when present, are trapped then
stabilised. They can then be stored without causing a nuisance for the
environment. Although the problem of refused gas is solved to some extent,
however the value of toxics can be still important if the feed in material is toxic in
nature (Hu and Shy, 2001).

8.4 Environmental Health impact of waste incineration
It is argued that, however, different waste to energy technologies produce
energy, alongside they also generate carbon and other poisonous gases like
carbon monoxide, nitrous oxide etc. which defeat the agenda of sustainable
development in true sense (Nakamura et al, 1996; USEPA, 1998). The
Environment Agency (2002) suggests that around half the carbon dioxide
emitted from the process is of fossil origin (440 kg CO2/T) and the other half
(440 kg CO2/T) is contemporary ‘short cycle’ carbon. Carbon dioxide is also
emitted from waste and product transport.
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Till now we have not come across studies on the impact of waste to energy plant
on health but there many studies, which suggest that a typical waste incinerator
releases a cocktail of toxic chemicals, including dioxins, lead, cadmium, mercury
and fine particles, into the atmosphere. The Greenpeace report tilted Incineration
and Human Health contains some worrying findings (Allsopp, 2001), for
example:
- A study conducted on 70 municipal waste incinerators in the UK operating
between 1974 and 1987, and 307 hospital waste incinerators from 1953
to 1980, identified a 2-fold increase in the cancer deaths in children living
nearby. These results were consistent with a second study showing
increased child cancers for hospital incinerators and large scale, high
temperature combustion industries.
- In 1996, a study on residents living in an urban area near an incinerator in
Italy found a 6.7-fold increase in deaths from lung cancer.
- A study in 1989 on people working at a Swedish incinerator between 1920
and 1985 found a 3.5-fold increase in deaths from lung cancer, and a 1.5fold increase in deaths from cancer of the oesophagus. The same study
also found an excess of ischemic heart disease, especially in workers with
more than 40 years exposure.

There is another study aimed at investigating the previously reported high
prevalence of respiratory symptoms found near a hazardous waste incinerator
(Mohan et al, 2000). This study used two previously conducted independent
cross-sectional surveys for North Carolina (Shy et al. 1995) and South Carolina
(Feigley et al. 1994). Analyses were conducted both by pairing study and
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comparison communities, and by using a common control group. There was
about a 50% increased reporting of respiratory symptoms of long duration in
community under focus compared to the combined control group. No such
differences were evident in the other communities. The study acknowledges that
the observed difference in the prevalence of reported respiratory symptoms in
the study communities could be a result of the differences in the incinerators
with respect to the type of waste burnt, design and the air pollution control
devise in use. The study also indicated the influence of genetic and heredity
diversity on overall health impacts. For instance, the presence of high percentage
of African-Americans (35.5%) as the residents in the community under study, as
compared to its comparison community, who showed concerns about air quality.
It has been shown that African-American children have a higher prevalence of
respiratory problems than white children, even after adjusting for all known
confounders. Hence, heredity and genetics of the inhabitants are also to be taken
in account before the execution of a waste to energy facility (Mohan et al, 2000).

9. Concluding Observations:
This report was aimed at understanding the relationship between urban waste
and health in India. In doing so, it has tried to map the actors involved in waste
management sector, as also looked at the waste related international
interventions, official reports and policies on urban waste in India and their
translation in the city of Delhi, the national capital of India. The study suggests
that there are many actors and agencies both inside the government as well as
outside the government that shape urban waste management in India including
international organisations/conferences, central/state/local governments and
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their subsidiary organisations, judiciary, private companies, NGOs and informal
sector.

International intervention in waste management began in 1992. Since then there
has been many interventions such as, complying with the concept of “waste
hierarchy” introduced in Agenda 21, development of appropriate infrastructure
for collection and disposal of waste by following a three pronged strategy
proposed in Basel Convention – minimizing the generation of waste, treating
waste as near as possible to where they were generated, and reducing
international movements of hazardous waste.

Alongside international intervention there has also been national interventions
made by several ministries and departments in form of policies, report and
regulatory measures. MoEF and MoUD are the two key ministries who have been
involved in majority of policy formulation process. By following the international
frameworks of waste management, apart from recommending general measures
of managing urban waste, the national policies have largely recommended PPP in
the waste sector, and also the introduction of new waste treatment technologies.
Proposal of obtaining energy from MSW is quite prominent in many policy
pronunciations. Many policies also discuss the importance of informal sector in
managing waste in the cities. The close reading of policies also illustrates that
except for some mention in a couple of government reports, hardly any
relationship has been established between urban waste and health.
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Implications of national policies are clearly manifested at local scale in Delhi. The
process of privatisation of waste sectors and establishment of waste to energy
plants has been undergoing quite smoothly in the city. There is major opposition
against both these processes by the waste workers, residents living in the
vicinity of waste to energy plants and NGOs. The opposition is primarily based
on the question of livelihood of waste workers and environmental health
impacts of waste to energy plants. There have been sufficient discussions and
recommendations in favour of informal sector in national policies on waste but
in the context of ongoing waste management restructuring in Delhi, they are
completely overlooked. Even though there are studies on the environmental
health implications of landfill sites in Delhi, but till now no scientific research has
been conducted on the health impacts of waste to energy technology either in
Delhi or in other parts of India.

There are several kinds of technological options for turning waste into useable
form of energy. The most prominent of them are refuse-derived fuel (RDF)
incinerator, biogasification/anaerobic digestion and thermal pyrolysis. In India
all these kinds of options are being tried, however, all three waste to energy
plants in Delhi are based on refuse-derived fuel incinerator. The epidemiological
studies on waste incineration in developed countries demonstrate that there are
serious health implications of waste incineration as it emits different kinds of
toxic gases, such as dioxins, carbon dioxide, furans etc. People living in the
vicinity of sites of waste incineration have been suffering from different kinds of
cancers, heart and lung diseases.
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