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India and Numerical Data

States: 29   Union Territories: 7
Area: 3,287,590 km2 Languages: 20

World’s Land area: 2.4%
Indian population: 17.5% of world population

Population (As per 2015 census): 1.276 Billion
Population in Cities: 31%

MSW Generation: 1,27,486 TPD
MSW Collected: 89,334 TPD (70%)
MSW Processed and Treated: 15,881 TPD (12.45%)

Average waste generation: 0.11 kg/capita/day
Moisture content of SW: 47%
Average calorific value: 7.3 MJ/kg (1745 kcal/kg)





Solid Waste Management is essential

Pollutes / contaminates 

water

Pollutes air and emits GHG

Chokes city drains Breeder ground for vectors

Often not degradableHealth hazard for humansHazard for animals

Leachate generation 

Accumulation of Plastics



Swachh Bharat (Clean India) Mission





Govt of India Commitment on Solid Waste 

Management in 2014
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Generation of Solid Waste in  Rural and Urban Area



Composition of Solid Waste



•Municipal Solid wastes: Solid wastes that include household garbage, rubbish,
construction & demolition debris, sanitation residues, packaging materials, trade refuges
etc. are managed by any municipality.
•Bio-medical wastes: Solid or liquid wastes including containers, intermediate or end
products generated during diagnosis, treatment & research activities of medical sciences.
•Industrial wastes: Liquid and solid wastes that are generated by manufacturing &
processing units of various industries like chemical, petroleum, coal, metal gas, sanitary &
paper etc.
•Agricultural wastes: Wastes generated from farming activities. These substances are
mostly biodegradable.
•Fishery wastes: Wastes generated due to fishery activities. These are extensively found in
coastal & estuarine areas.
•Radioactive wastes: Waste containing radioactive materials. Usually these are byproducts
of nuclear processes. Sometimes industries that are not directly involved in nuclear
activities, may also produce some radioactive wastes, e.g. radio-isotopes, chemical sludge
etc.
•E-wastes: Electronic wastes generated from any modern establishments. They may be
described as discarded electrical or electronic devices. Some electronic scrap components,
such as CRTs, may contain contaminants hazardous toxic metals such as lead, cadmium,
mercury, beryllium or brominated flame retardants etc.

Classification of Wastes



Sustainable disposal of Plastic waste
co-Processing and co-Incineration of Plastic waste 
As Alternative 
Fuel and raw Material (AFR)  in cement Kilns

Other Plastic waste disposal options
Use of Waste Plastic in Construction of 
bituminous Roads
Conversion of Plastic Waste Into Liquid Fuel
Incineration of Plastic Waste

Special Wastes
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Challenges in Swachh Bharat Mission



Challenges Case Study: Sanitation



Challenges Case Study: Municipal Solid Waste



Recycling and Recovery
recycling of Plastics
 recycling Paper and Board 
 recycling of garden waste/yard waste 
 reuse of Sand & Inert
construction & demolition waste 
e-waste 

Treatment of MSW
 Composting
Waste to Energy

Incineration & Biomethanation
Refused Derived Fuel

Use in Cement Industry and Boilers
 Pyrolysis
 Gasification
 Bioreactor landfill
recycling Paper and Board 
 recycling of garden waste/yard waste 
 reuse of sand & Inert
construction & demolition waste 
e-waste 

Role of Science and Technology: Technical aspects of processing and 

treatment of MSW



Challenges: 3R approach





•Class I Town Population of 100000 and above

•Class II Town Population of 50000 – 99999

•Class III Town Population of 20000 – 49999

•Class IV Town Population of 10000 – 19999 

•Class V Town Population of 5000 – 9999

•Class VI Town Population below 5000

Cities having population 10 lakh and more are 
considered as metro cities.

Classification of cities for Solid Waste Management



SOLID
WASTE

Municipal
Solid

Waste
(MSW)

National
Regulations

State Level
Regulations

The Recycled 
Plastics
Manufacture and
Usage  Rules
1999 as
Amended in 2003



19771974 1981 19871986 2002200120001998199719961995199419911989

The water
(prevention 

& control 
Of

pollution)
Act

Amended
1991

Forest 
conservation 
Rules, 
amended
1992

The environment
(protection) Act

Reorganisation of 
Environmental 
Laboratories & 

analysis 
Hazardous 
Wastes
(Management
& Handling)
Rules

EIA Notification, various amendments

The National
Environmental
Tribunal Act

Biomedical Waste
(Handling &

Management) 
Rules

Amended 2003

The Ozone Depleting 
Substances (Regulation & 
Control) Rules

The Municipal Solid
Wastes
(Management &
Handling) Rules

The Biological 
Diversity Act

The Water
(Prevention & 
Control of Pollution)
Act, amended 88 

The Air 
(Prevention
& Control of 
Pollution) Act 
Amended 87

The Rules for the manufacture, 
Use import, export & storage 
Of Hazardous microorganisms

Genetically Engineered
Organisms or cells

The scheme of labelling Environmentally Friendly
Products ( ECOMARK)

The Public 
Liability Insurance
Act amended 92

The Chemical
Accidents

(Emergency Planning, 
Preparedness

& Response) Rules
The National
Environment 
Appellate
Authority Act

Noise Pollution
(Regulation & 
Control ) 
Rules, amended
2002

The Batteries
(Management 
& Handling) 
Rules

Policy frame work: Timelines of Acts  related to waste 

treatment



MSW Handling Rules and Policies



Special Waste: CFL bulbs, batteries, tube lights, cleaning agents etc 

MSW Handling Rules and Policies



Developing a Waste Minimization Program – Linked to 
3R approach – 2014 Guidelines



Integrated Solid Waste Management Hierarchy



The ISWM concept, as described is closely linked to the 3r approach 
(Reduce, Reuse, and Recycle).

 ISWM is also aimed at optimizing the management of municipal 
solid waste from all the waste-generators (households, commercial 
and institutional establishments, parks and gardens , construction 
and demolition activities, urban agriculture, safety and healthcare 
facilities) and involving all the stakeholders (waste generators, 
service providers, informal sector,  
regulators,  government, and community/neighbourhoods).

The adoption of the 3R concept helps to minimize the amount of 
waste to be handled by the municipal authority minimizing the public 
health and environmental risks associated with it.

Integrated Solid Waste Management Concept (ISWM) &  

3R Concept



Organization of informal sector workers into legally recognized, membership-based
associations and their reflection in relevant policy decisions.
Official recognition of these informal associations as viable partner organizations for
SWM service delivery. 
Motivating private sector / NGOs/ SHGs to involve these informal associations in SWM
service delivery by upgrading them from being waste / rag pickers on streets to waste 
collectors from source.
Promotion of schemes to provide social security and health benefits to members of
these associations.
Providing low-interest loans to organizations of waste pickers seeking to bid for tenders and 
contracts. 
Providing incentives to encourage participation of informal sector associations
through excise and tax exemptions and other fiscal concessions.
Giving priority to these associations in taking up small contracts of waste collection and 
small-scale processing as informal sector enterprises.
Reserving land in development plans for decentralized processing of bio-degradable wastes, 
and for setting up material recovery facilities.
Supporting capacity development programmes for informal sector associations catering to 
the special needs of women. 

Public Participation and Informal sector involvement Planned in ISWM



Preferred Waste Management Strategies of Govt of India – 2014 





Landfilling in India

• Landfiling of MSW is emerged
as one of the most suitable
mode of disposal among all
options in India.

• According to CPCB Annual
Report, 2011

– 9/59 completed landfills

– 376 landfills under planned

– 1305 landfill sites development
identified for future



Landfilling: Issues

 Landfill gas (LFG), generated by anaerobic decomposition
of organic fractions in buried waste, consists of 55-60%
methane (CH4) and 40-45% carbon dioxide (CO2)

 Greenhouse gas (GHG) emissions from landfills have
been widely discussed due to its linkage to climate
change.

 According to global GHG inventory, CH4 in LFG is a
significant source of anthropogenic CH4 emissions and
accounts for more than half of GHG emissions from
waste sectors



 Availability of accurate data open to public

 Too many Actors/Agencies – effective and dynamic 
coordination

 Institutional capabilities – weak 

 Segregation not practiced at all levels

 Improper channelization and utilization of the 
allocated budgets/ funds

 Selection of Improper Technologies 

 Lack of awareness – Motivation lacking among every 
one 

 Poor Monitoring

 Accountability

Key issues



• Integrated Solid Waste Management: Water, sanitation and solid waste 
management are integral part of any cleanliness initiative. The Swachh Bharat 
(Clean India initiatives) by Prime Minister of India leads to have an integrated 
approach in solving the waste management problem in India

• Good water quality cannot be ensured unless we have a good waste management 
system and proper sanitation facilities.  As part of the integrated waste 
management, different components need to be strengthened and worked upon in 
coming years to help cities, small and medium towns and Panchayats in India to 
deal with the enormous challenge of waste management.

• Principles of Swachh Bharat (Clean India Campaign): 

Creation of Totally Sanitized Environment – By 2019: The end of open defecation 
and achievement of a clean environment where human faecal waste is safely 
contained and disposed. 

Adoption of Improved Hygiene Practices – By 2020: All people in the rural areas, 
especially children and care givers, adopt safe hygiene practices during all times.

Solid and Liquid Waste Management – By 2022: Effective management of solid and 
liquid waste such that the village environment is kept clean at all times.

Integrated Solid Waste Management



Integrated Solid Waste Management

• Waste Prevention: Waste prevention/source reduction – seek to prevent waste from being 

generated. Waste prevention strategies include using less packaging, designing products to 

last longer, and reusing products and materials.

Waste prevention help reduce handling, treatment and disposal costs and ultimately reduce the 

generation of pollutants escaping to atmosphere from waste treatment and disposal processes.

• Recycling and Composting: Recycling is a process that involves collecting, reprocessing, and/or 

recovering certain waste materials (e.g., glass, metal, plastics, paper) to make new materials or 

products.  Some recycled organic materials are rich in nutrients.

Recycling and composting generate many environmental and economic benefits, for examples: they 

create jobs and income, supply valuable raw material to industry, produce soil enhancing compost 

leading to better agricultural productivity.

• Disposal (Landfilling and combustion): These activities are used to manage waste that cannot be 

prevented or recycled. One way to dispose of waste is to place it in properly designed, constructed 

and managed landfills (few working in India today), where it is safely contained.

Another way to handle this waste is through combustion. Combustion is the controlled burning of 

waste, which helps reduce its volume.

This technology could be properly designed, constructed, and managed landfills can be used to 

generate energy by recovering methane.  Similarly, combustion facilities produce steam as a by-

product that can be used to generate energy.



Integrated Solid Waste Management

• Developing a Plan for Integrated Solid Waste Management: Planning is the first 

step in designing or improving a waste management system. Waste management 

planners should, for example, take into consideration institutional, social, financial, 

economic, technical, and environmental factors.

• Based on these factors, each community has the challenge of selecting the 

combination of waste management activities that best suits its needs. Because 

integrated solid waste management involves both short and long-term choices, it 

is critical to set achievable goals.

• While developing ISWM plan, one should identify goals or objectives (e.g., protect 

human health, protect water supplies, reduce POPs from open burning of trash, 

increase recycling or composting).  The ISWM plan helps through the 

implementation process. Input from community should also be sought to ensure an 

informed public and to increase public acceptance. 

• Implementing an Integrated Solid Waste Management Plan:Once ISWM plan is 

developed and written, one can begin to implement the various combinations of 

waste management activities.  Implementing an ISWM plan is an ongoing process 

with adjustments to the pan along the way.  System inefficiencies should be 

evaluated and adjustments should be made to improve or expand solid waste 

management services.



Conclusions
• Given the overall MSWM situation in our society, there is a need to promote 

multiple options including decentralized initiatives and a supporting policy 

environment through capacity building of implementing institutions and stake 

holders. 

• Need for strong IEC component needs to be institutionalised among all 

stakeholders for  imparting the right information and positive attitude for 

healthy and hygienic waste disposal practices 

• The Municipalities/Cities/Towns needs to establish multi disciplinary team 

within the local bodies for taking entire responsibility of waste management. 

currently it is handled by the health sections which are totally incompetent in 

handling waste management.

• More effective legislation will support a stronger,  coordinated sector but 

legislation is only effective if there is the capacity to enforce it.

• Well defined Roles and Responsibilities among stakeholders for enabling them 

to practice transparency and accountability mechanisms in work culture.

• Integrated Solid Waste Management will lead to sustainable waste 

management in the long run. This reinforces the importance of minimization 

of waste generation and 3R strategy of waste management-Reduce, Reuse and 

Recycle. 



‘If we don’t do our scientific work someone else
would; but if we neglect our social responsibilities as
Scientists, there would soon be no science’

-Paul Langevin

For further details, please visit: 
thalladabhaskar.weebly.com
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