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A paradigm shift in approach to 
solid waste management

• ‘Segregation’ was considered desirable but not practical
for poor countries like India.

• The main compliance condition for the urban local 
bodies under the Municipal Solid Wastes (Management 
& Handling) Rules, 2000 was the construction of a 
sanitary landfill site.

• The Solid Waste Management (SWM) Rules of 2016: 
“every effort shall be made to recycle or reuse the 
rejects to achieve the desired objective of zero waste 
going to [a] landfill.”



Segregation is a buzzword

• Campaign on segregation by SBM.
• Is distribution of two-bins sufficient to ensure segregation?
• But how should ‘Segregation Model’ be operationalized?



‘Segregation Model’ of Waste management

• Alleppey-way: municipality 
does not collect waste because 
of NIMBY and so households 
have to segregate and 
compost/biogas

• Panjim-way: municipality 
collects biodegradable waste 
everyday; non-biodegradable 
twice a week; promotes 
community compost

• Many more in between



‘Segregation Model’ of Waste 
management: Learning new lessons 

• CSE has continued to work with many cities to 
understand and document the success and failures.

• Worked with private sector like ‘WoW’ programme of 
ITC Ltd. 

• Directly providing support to the Muzaffarpur Municipal 
Corporation (MMC), Bihar to implement a decentralized 
solid waste management programme based on 
segregation at source.

• ‘Framework for Segregation’ and the ‘Forum of Cities 
that Segregate’



FRAMEWORK FOR SEGREGATION
Objectives

• Achieve 100 percent segregation of wastes at source:   
3-way segregation

• 100 percent collection and transportation of segregated 
wastes

• Decentralized processing of wastes

• > 90% recycle and reuse of segregated wastes 

➢Composting/ biomethanation of wet waste

➢Recycling of dry wastes
➢Co-processing of high calorific value inert & non-

recyclable wastes

➢Remaining to be sent to the engineered landfill

• Work towards a ZERO LANDFILL CITY

• Make solid waste management financially self-sufficient

• Make cleanliness a movement



FRAMEWORK FOR SEGREGATION

• Incentivize segregation

• Propagate segregation

• Design for segregation

• Implement segregation

• Municipal Bye-laws for segregation

• Performance assessment and evaluation  



FRAMEWORK FOR SEGREGATION
Methodology & Timelines



FRAMEWORK FOR SEGREGATION
Incentivizing Segregation

• One-time distribution of a pair of bins to households to 
segregate wastes into dry and wet. Hazardous & sanitary 
wastes to be separately collected

• One-time distribution of bags to shops to store dry 
wastes. Other commercial establishments and 
institutions to buy their own bins.

• Ownership of dry waste to be vested in waste collectors. 
Money earned from selling dry waste to be distributed 
to waste collectors. In Muzaffarpur, this comes to about 
Rs. 2000-3000/waste collector/ month. 



FRAMEWORK FOR SEGREGATION
Propagating Segregation

• Propagation of segregation to Households and 
commercial entities. 

• Training of waste collectors, processors and recyclers

• Training of municipal officials 

• This is an intensive 36 months exercise – 18 months of 
survey, awareness, training and handholding; 18 months 
of monitoring, handholding and evaluation

• Propagation done by local volunteers.

• A management support unit especially set-up to 
institutionalize segregation at source and implement the 
model



FRAMEWORK FOR SEGREGATION
Designing for segregation

• Redesigning/ procurement of waste collection vehicles 
to collect and transport segregated wastes (2 or 4-bin 
model)

• Provision of two litter bins and two-bin containers at 
commercial and other public places for disposal of wet 
and dry wastes.

• Setting-up of decentralized material recovery centers to 
segregate dry wastes into different fractions.

• Construction of decentralized compost pits or setting up 
decentralised biomethanation plants  for processing of 
wet wastes

• Linkages to dispose hazardous and sanitary wastes   



FRAMEWORK FOR SEGREGATION
Implementing segregation

• Daily collection of segregated dry and wet wastes. Cities can choose 

different models including processing of wet wastes at household level.

• Weekly collection of hazardous & sanitary wastes from households and 

commercial establishments. Cities can choose different models

• Decentralized processing of wet and dry wastes.

• Market linkages for sales of dry wastes and compost

• User fees/ service charges for waste management. Cities can decide to 

charge differently, even including as part of property tax

– Rs. 50 per households/ month

– Rs. 100 – 5000 for commercial entities

• Penalty for disposal of unsegregated wastes, including penalty for 

littering

• A continuous system of monitoring, evaluation and improvements



FRAMEWORK FOR SEGREGATION
Municipal bye-laws for segregation

• Simple and implementable

• Addresses all wastes in an integrated 
manner – solid wastes, plastics, 
construction & demolition, hazardous, 
bio-medical, e-wastes etc.

• User fees & penalties

• Roles & responsibilities



FRAMEWORK FOR SEGREGATION
Municipal bye-laws for segregation



FRAMEWORK FOR SEGREGATION
Environmental sustainability

• Reduced dependence on land for disposal of waste. 
The space required for the landfills is reduced by 90 
per cent.

• Reduced littering and clogging of drains

• Pollution of land, water and air from unsanitary 
landfills and unauthorized dumps reduce drastically.

• Reduction in GHG emissions from transportation and 
methane emission

• Cleanliness and reduction in burden of diseases

• Towards a Circular Economy



FRAMEWORK FOR SEGREGATION
Social sustainability

• This is a manpower intensive model. For every 200 
households, one waste collector is employed. For every 
5000 households, one waste manager is employed.

• Informal waste collectors are brought into the system 
and provided with decent earnings and dignity.

• As the ownership of dry waste is vested in the waste 
collectors, they earn extra money which provides them 
with the incentive to maintain the system of segregation 



FRAMEWORK FOR SEGREGATION
Financial sustainability

• For a city of 100,000 households (5 lakh population), the cost 
of operations & maintenance is about Rs. 10 crore annually –
Rs. 80-90 per households per month. A majority (80%) of this 
is to pay salary of waste collectors.

• Unlike the unsegregated & landfill model, transportation 
related costs is low (less than half) because of the 
decentralized nature of processing 

• With user fees and revenue from the sale of gas and 
compost, the operation & maintenance costs can be met. 

• Excluding the capital and propagation cost is paid, the model 
is financially self-sufficient.

• This is a uniquely Indian model of solid waste management—
frugal and generating wealth from waste.



Launch of ‘Swcchta Swasthya Samridhi’ Program 
in Muzaffarpur on 16th December 2016



Inauguration of solid waste management work in new wards 



Door to door propagation by WoW volunteers explaining to residents 
the importance of and how to segregate household waste



Door to door Household Propagation 

in 39 out of 49 wards

City has about 5 lakh population



Over 80% Households giving 

segregated waste



Segregated waste collected from 

Households by MMC



Dry waste compartment on the tipper carrying dry waste



Wet waste compartment on the tipper carrying wet waste



8 MT Wet waste Model composting site; 

additional 400 pits constructed



Before sieving Final Compost



Massive transformation in wards, no 

littering, Visibly clean

Ward 1 Ward 2 Ward 4



Littering has drastically reduced in 

wards where segregation is happening

Ward 13 Ward 34



Slum area in Muzaffarpur looks remarkably cleaner post implementation of the 
program



Pond Cleaning by volunteers



Shops and commercial establishments mostly generate dry waste only, 
and store it separately in a carton, gunny bag or plastic box for collection



Byelaws on SWM
• Muzaffarpur has become the first city in Bihar to have its 

byelaws on solid waste management, passed by the elected 
board.



Public events to promote Swachhta



Media Involvement



CHANGE IS POSSIBLE


