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INTRODUCTION 

Municipal Solid Waste Management (MSWM) is one of the main functions of all Urban Local 

Bodies (ULBs) in the country. Because of high visibility factor, MSWM has the highest public 

perception for cleanliness. Therefore, all ULBs are required to meticulously plan, implement and 

monitor all urban services delivery especially that of municipal solid waste. With stretched 

financial resources, limited technical capacities and scarce land availability, urban local bodies 

are constantly under stress in meeting this challenge. Notwithstanding good performance in 

other functions by the ULB, any deficiency in service by ULB, whether real or perceived, in 

MSWM leads to dissatisfaction among the citizens. 

In 2014, a cleanliness assessment carried out by the Government of India ranked Indore city of 

Madhya Pradesh at a dismal 149th position, among 476 cities surveyed. However, three years 

later in 2017, Indore was adjudged the cleanest city in the country, taking Urban India by storm 

and setting a new benchmark in urban cleanliness. Over the next two years, Indore applied new 

practices in collection of waste through zero waste colony/ and zero waste ward by composting 

wet waste at community level and linking kabari wala with collection of dry waste, thus 

consolidating its pre-eminent posƛǘƛƻƴ ƛƴ ¦Ǌōŀƴ LƴŘƛŀΩǎ ǎǿŀŎƘƘŀǘŀ ƭŀƴŘǎŎŀǇŜΣ ǊŜǘŀƛƴƛƴƎ ƛǘǎ 

ΨŎƭŜŀƴŜǎǘ ŎƛǘȅΩ ǘŀƎ ǿƛǘƘƻǳǘ ŀ ōǊŜŀƪ ǎƛƴŎŜ ŀƴŘ ǊŜŘǳŎƛƴƎ ƛǘǎ ōǳǊŘŜƴ ƻŦ ƎŀǊōŀƎŜ ǇǊƻŎŜǎǎƛƴƎΦ 

Ambikapur, a small city in Chhattisgarh state had garbage littered everywhere in 2014. In a 

matter of two yeaǊǎΣ !ƳōƛƪŀǇǳǊ ƘŀŘ ƴƻǘ ƻƴƭȅ ŜƳŜǊƎŜŘ ŀǎ /ƘƘŀǘǘƛǎƎŀǊƘΩǎ ŎƭŜŀƴŜǎǘ ŎƛǘȅΣ ōǳǘ ƘŀŘ 

also set a national level benchmark in decentralized and cost-effective Solid Waste Management. 

¢ƻŘŀȅΣ ǘƘŜ Ψ!ƳōƛƪŀǇǳǊ ƳƻŘŜƭΩ Ƙŀǎ ōŜŎƻƳŜ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ǿŜƭƭ-known phrases in Urban LƴŘƛŀΩǎ 

ΨǎǿŀŎƘƘŀǘŀΩ ǾƻŎŀōǳƭŀǊȅΦ 

The common thread in both the above examples has been highly efficient segregation of waste 

at source by all waste generators, coupled with segregated collection and transportation of the 

segregated fractions, for their final scientific processing and disposal which is the only way for 

cleanliness. 

!ǎ ǇŜǊ нлмм ŎŜƴǎǳǎΣ ¦Ǌōŀƴ LƴŘƛŀ ŎƻƴǘǊƛōǳǘŜŘ со҈ ǘƻ ǘƘŜ ŎƻǳƴǘǊȅΩǎ D5t ǘƘŀǘ ƛǎ ǇǊƻƧŜŎǘŜŘ ǘƻ ƎǊƻǿ 

to over 75% by 2030, and more than 80% by 2050. Moreover, Urban India contributes nearly 80-

ур҈ ƻŦ LƴŘƛŀΩǎ ǘŀȄ ǊŜǾŜƴǳŜΦ hƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΣ ǇƻƻǊ ǎŀƴƛǘŀǘƛƻƴ ŀƴŘ ǿŀǎǘŜ ƳŀƴŀƎŜƳŜƴǘ Ŏƻǎǘ 

India 5.2% of its GDP. In fact, lack of access to sanitation wiped off US $106.7 billion from India's 

GDP in 2015.iAs per a World Bank Report (2006) (the cost escalated to current prices), the per 

capita per annum burden of poor sanitation is estimated to be Rs. 8,700/-.  

In India, In India, an estimated 62 million tonnes/year of Municipal Solid Waste is currently 

generated in urban areas which is set to spiral to thrice the amount, that is, 165 million tonnes 

by 2030 and 436 million tonnes by 2050, leading to amplified public health and environment 

challenges. India is losing 1,250 hectares of precious land every year to landfill the processed/un-

processed municipal solid wastes. In fact, the National Green Tribunal has estimated that more 

than 10,000 hectares of valuable urban land is locked up in the legacy and current dumpsites in 

India.  

 



     

8 | P a g e 
 

While lack of proper Solid waste management affects everyone, the impacts are the hardest on 

ǎƻŎƛŜǘȅΩǎ Ƴƻǎǘ ǾǳƭƴŜǊŀōƭŜ ǇƻƻǊ ǎŜŎǘƛƻƴǎ ŀƴŘ ǿŀǎǘŜ ǇƛŎƪŜǊǎΣ ŜȄǇƻǎŜŘ ǘƻ Ƴƻǳƴǘŀƛƴǎ ƻŦ ǿŀǎǘŜ 

dumps, working in unsafe conditions, and suffering serious health repercussions. The 

environment also pays an unmitigated high price. In fact, indiscriminate disposal of solid waste is 

not only a threat to the environment but is also leads to various diseases and GHGs. An 

estimated 1.6 billion tonnes of carbon dioxideς equivalent (CO2-equivalent) greenhouse gas 

emissions were generated from solid waste management in 2016. This is about 5 percent of 

global emissions. Without improvements in the SWM sector, solid wasteςrelated emissions are 

anticipated to increase to 2.6 billion tonnes of CO2- equivalent by 2050. Other adverse impacts 

of poor waste management include marine contamination, clogging of drains and flooding, 

transmission of diseases via breeding of vectors, increasing respiratory problems among humans 

and harming of animals, and affecting economic development, such as through diminished 

tourism. 

In India, in addition to this magnitude of waste, there are quality of service issues such as 

mandatory door-to-door collection   and segregation of waste, as laid down in the SWM Rules 

2016. The present day collection and transportation (C&T) methods in Indian cities and towns, 

which by themselves are the largest expenditure heads in waste management by the ULBs, are 

not suited to carry out the targeted, seemingly complicated functions comprehensively and 

efficiently. 

Collection and Transportation of municipal solid waste is the crucial component of MSWM as all 

other related processes can function efficiently only if the collection and transportation of waste 

is properly done. Collection efficiency is the direct measurement of cleanliness of any ULB and 

proper transportation represents the reliability and effectiveness of processing MSW and 

disposal. With emphasis on segregation of waste as mandated in SWM Rules 2016, the collection 

and transport needs to be of very high efficiency to conserve the gains of segregation till waste is 

delivered to processing facilities. Thus there is a need to re-engineer the existing collection and 

ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ǎȅǎǘŜƳ ŦƻǊ a{² ƛƴ /ƻǳƴǘǊȅΩǎ ¦[.ǎΦ 

The need of the hour therefore is urgent transformation of the current C&T systems to become 

resilient, efficient, streamlined, smart and citizen-centric to fulfill the basic door-to-door 

collection and segregation functions. Such efficient C&T systems will not only enable and 

economize the C&T systems in ULBs but also divert more human and capital resources to other 

areas of waste management, towards sustainable Swachhta. 

Under SBM (Urban), there has been a multi-pronged approach to manage the challenge of Solid 

Waste Management, with special emphasis on collection and transportation of segregated 

fractions of waste in unmixed state till their final disposal.  Segregation of MSW at source (which 

also implies that segregated source is collected, transported and processed in a segregated 

manner), is the most crucial aspect of Solid waste management since this ensures that 

approximately 80% of the challenge of SWM is addressed. 50% of the waste is wet waste that 

can be converted into compost, while 20-30% can be recycled, 15-25% non-recyclable 

combustible can be used in cement industry/ Waste to Energy/ road-construction leaving a 

minimal quantity to be sent to landfills. In fact, when recyclables are separated from mixed 
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waste, the value of the waste goes up by about 35% earning decent addition to the meager 

income of waste collectors. 

Towards this, Ministry of Housing and Urban Affairs(MoHUA)is actively encouraging 100% door 

to door collection of MSW in every ward of cities. To facilitate this, various technological and 

local governance issues such as app-based collection (e.g. Swachh Nagar app), GPS-enabled 

transportation vehicles, etc., and the Star Rating of Garbage Free Cities rating system and the 

Swachh Survekshan cleanliness survey have been put in place. 

The last five years of the Swachh Bharat Mission have yielded significant learning, reinforcing the 

need for cities to have efficient Collection and Transportation systems for effective MSWM. With 

door to door collection being conducted across 96% of urban wards, a good number of best 

practices from across the country in efficient Collection and Transportation systems are available, 

across a wide range of population and geographic settings.  

 

Solid Waste Management Scenario in India  

The trend of significant increase in municipal solid waste generation has been recorded 

worldwide. This is due to population growth, industrialization, urbanization and economic 

growth. Consumerism and the culture of speed and disposability permeated the lifestyles, 

resulting in exponential increase in solid waste generation.  

The scenario of solid waste management in India is getting complicated continuously but 

effective solid waste management practices have been lagging. Even today, only a little above 

half of solid waste generated is disposed through proper treatment. Lack of waste segregated 

collection is the biggest obstacle in implementing effective solid waste management. Though 

plastic, metal, glass and paper recycling sectors are growing due to market demands, the 

improper collection and unavailability of timely transportation are badly affecting their recycling 

potential resulting in unnecessary economic and livelihood losses.  

Efforts are being made by many Local Bodies for creating awareness among the citizens for 

ensuring proper management of waste including systematic procedures relating to collection, 

segregation, storage and transportation of wastes. However, such efforts are yet to see 

established success across the country. Only a few ULBs have achieved success in 100% 

collection and transportation of waste by establishing waste collection, segregation, storage and 

transportation.  Some ULBs have implemented door to door collection systems through tricycles 

and mini tippers etc., segregation at the source and separate composting and recycling facilities 

with great success.  

EFFICIENT MANAGEMENT OF MUNICIPAL SOLID WASTE 

[1] WASTE MINIMISATION ς The MANTRA of AT SOURCE Reduction, Reuse & Recycling 

Waste Minimisation at source through the principles of 3Rs (Reduce, Reuse & Recycle) is the first 

step for effective Municipal Solid Waste Management (MSWM). The onus is on every citizen 

ǿŀǎǘŜ ƎŜƴŜǊŀǘƻǊ ǘƻ ά{¢ht / Minimizeέ waste from being generated. The ULB should create 

public awareness for minimising waste generation and reusing waste to the extent possible. The 
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Integrated Solid Waste Management (ISWM) hierarchy of waste management prioritises waste 

minimisation (reduction at source and reuse) as the most preferred waste management strategy 

(Figure 1). 

 

 

 
 

Figure 1: Waste Minimisation in the ISWM Waste Hierarchy 

Waste minimisation succeeds in reducing the quantity and complexity of the wastes generated. 

It is the most preferred strategy in the hierarchy as it reduces the quantity of waste to be 

handled and the cost associated with its handling, storage, transport, processing, disposal and its 

environmental impacts. ULBs therefore should focus on waste minimisation through continuous 

IEC activities engaging the citizens, children, non-profits, informal sector, recyclers, packaging 

and plastic industry etc., and incentivisation. 

It needs to be understood that efficient segregation and collection of waste by themselves 

minimize waste generated as significant part of waste is taken away for recycling during the 

processes. Several policies can be used for minimizing the waste generation. Various actions / 

methods for waste minimization are as under: 

1. Enforcing User Fees/Charges for MSWM services leads to Waste minimization: User 

charges should be enforced for collection of waste on regular, monthly basis. These 

should be based on graded approach on quantity i.e. Waste generator of large quantity 

wastes should pay comparatively higher charges.  Similarly, the charges should be graded 

on the footprint on MSWM service i.e., owners/tenants of big buildings/premises should 

pay higher charges as compared to hutments.  Such gradation will lead to justified 
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ŀǇǇƭƛŎŀǘƛƻƴ ƻŦ ǘƘŜ άǇƻƭƭǳǘŜǊ Ǉŀȅǎ ǇǊƛƴŎƛǇƭŜέ ƻƴ ŀƭƭ ŎŀǘŜƎƻǊƛŜǎ ƻŦ waste generators such as 

domestic/non- domestic, poor/rich, commercial, bulk etc.  Once generators realize the 

cost of MSWM service, it will lead to conscious minimization of waste generation within 

the premises. 

Specimen user charges have been given in the Advisory on Bulk Waste Generators 

published by the Ministry. 

2. Enforcing Segregation at source of waste generation leads to waste minimization: 

Segregation of waste at source of generation when strictly enforced gives huge leverage 

to waste minimization. Segregation into three basic categories will influence human 

behavior firstly, towards restricting unnecessary generation (reducing waste) and 

secondly towards higher reuse and recycling. More items may get retrieved at generation 

level to be handed over to the kabadiwalas system, to generate some income. This is true 

for the waste collectors also. Further, the interplay of imposed user fee and segregation 

benefits will be well understood. 

 

3. Changes in Government Policies: Policy of Extended Producer Responsibility (EPR) 

enforced and implemented by the State reverts the burden of unnecessary waste 

generation by the manufacturers, producers and packers etc.  Strict implementation of 

Plastic Waste Management Rules such as pouches supplied with sanitary disposables will 

reduce contamination and enhance value of other wastes. It will reduce non-pickable 

non- recyclable wastes such as small sachets and packages or other items of insignificant 

value in waste recycling.  Such waste generally gets channeled into water bodies or land 

and can lead to local and environmental disasters.  Buy back policy may be put in place, 

especially for packaging materials dominated by polystyrene/thermocol. Manufactures, 

producers, E-Commerce and packaging companies can be made to introduce buy back 

policy.   

 

4. DƻǾŜǊƴƳŜƴǘΩǎ strict implementation of associated waste management rules such as the 

Construction & Demolition Waste Management Rules 2016 and the E-Waste 

Management Rules 2016 will also lead to waste minimization. 

 

5. Process changes in Food and Hospitality Industry: Service/delivery of foods in re-usable/ 

returnable packing by hotels/ restaurants, street vendors etc. may be mandated. Extra 

charges for in single use packages may be imposed.  Guest services such as toiletries 

presently in disposable forms may be provided as paid services / larger packages / on-

demand at fee services.  

 

6. Strict Implementation of ban on single use plastics: Ban on Single Use Plastic may be 

strictly implemented, except in specified cases as Medical requirement.  
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7. Garbage Free and garbage reduction efforts such as reusable steel cutlery in Bartan 

Bhandars; Donations / exchange of old items/ books (Neki Ki Diwar); Special Repair shop 

/ camps for old items, Safe utilization of left over foods, Behaviour Changes such as my 

bag/my bottle campaign, Plastic free tourist places and mass-events etc., Utilization of 

green/food waste for animals etc., can be introduced, operated and serviced by the ULBs 

to ultimately reduce the waste generation.  

 

8. Reduction of waste load on ULB: In view of ever increasing waste quantum and limited 

resources at the disposal of ULB, it should    enforce processing of wet waste by bulk 

waste generators including RWAs, encourage home composting and streamlined on-site 

waste processing in mandis, markets, gardens, building construction projects etc.   

 

While the aforementioned interventions are effective in waste minimization at the waste 

generation stage, maximizing value across all components of MSWM value chain will bring 

best possible efficiencies for the ULBs.  Currently, Waste processors and transporters are 

paid tipping fee on the basis of weight of waste which results in malpractices including 

mixing of other waste particularly C&D Waste, to  gain more tipping fee.  At the end of the 

chain, landfills are attached to the waste processing plants contracted to the same vendor. 

This arrangement provides no incentive for efficient day to day operations of nether the 

processing plant nor the landfill. 

 

To attain best efficiencies, there is need to re-engineer or re-configure the current waste 

management practices. The structural changes that can be introduced into MSWM are given 

below. 

 

1. Landfills should be privatized and landfill user fee may be charged from anyone 

disposing their waste at landfill.  being the last preferred method in waste 

management, landfilling charges should be higher than that of processing fee paid 

for the treatment of any waste. 

2. Waste processor should be charged escalating charges for disposal of waste process 

rejects in landfill i.e. first 10%-20% may be normal rate and any incremental quantity 

may be charged higher rate. 

3. Waste processor may be paid tipping fee based on the output quantity as per norms 

rather than the quantity of waste processed. 

4. The Collection, transportation and processing components of MSWM can be 

contracted to a single vendor. Different vendors can also be contracted. However, 

landfill operating contractor should be unique in the ULB, without any stake in any 

other component of MSWM. 

5. For smaller cities, say of less than 3 lakh population, SHGs can be entrusted all the 

MSWM activities based on Ambikapur Model of Chhattisgarh State. 

6. Collection of User fee charges may also be given to the Contractor operating the 

door-to door collection system in the ULB.  He may be paid separate commission 

based on collection of the user fee.  However, payment of tipping fee to the 



     

13 | P a g e 
 

contractor should be paid directly by ULBs without any linkage to the collection of 

user fee. 

 

In the meanwhile, efficient segregated waste collection and segregated waste 

transportation segment offers the best possibilities for efficient gains in MSWM by the ULBs. 

 

After the steps of waste minimisation and recycling, the ISWM hierarchy indicates adoption 

of resource recovery strategies and composting/biomethanation/MRFs as the next 

preferred waste management practises, ensuring that waste is processed appropriately to 

facilitate further use of the material.  

 

Examples ς Practice of Reduce, Reuse and Recycle: 

 

 

 

άbƻ CƻƻŘ ²ŀǎǘŜέΣ άaȅ {ƘƻǇǇƛƴƎ aȅ .ŀƎέ ƛƴƛǘƛŀǘƛǾŜǎ ƛƴ /ƻƛƳōŀǘƻǊŜΥ 

 
No Food Waste is an excess food recovery network which collects the untouched 

excess food from marriage halls, parties, restaurants etc. and delivers it to hunger 

spots across the city. No Food Waste partners with Coimbatore city Municipal 

Corporation (CCMC) and feeds people at the dumpsite and hunger spots with the 

mission to reduce food waste and effectively repurposing it. No food waste also 

works with communities to train on composting and making biogas from the plate 

leftovers and preparation residue food waste. 

 My Shopping My Bag 

India generates over 5.6 million metric tons of plastic waste annually. Landfills and 

water bodies continue to choke on plastic waste. While plastic bottles take anywhere 

around 70-450 years to decompose, a plastic bag takes a whopping 500-1000 years. 

Even though plastic bags below 50 microns were banned across the country, several 

parts of different states continue to use it. One of the prime reasons for this is the 

lack of availability of a viable alternative to plastic bags. To cater to this existing void 

in the market, the CCMC launched its bio-compostable bags, an alternative to 

polythene bags in association with a Bengaluru firm. These bio-compostable bags 

have a shelf life of three months and are made using tapioca, a type of starch 

extracted from cassava root. In addition, when disposed of in hot water, these bags 

dissolve in it without leaving any trace of toxic residue. Also, when burnt, they turn 

into ash. At large scale production, costs of bio-compostable bags are comparable or 

even lesser than the polythene bags.  
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[2] WASTE SEGREGATION AT SOURCE ς at a glance 

Segregation of waste refers to the separation of household waste into its various 

constituent streams, specifically separating the dry waste, including wood, metal, glass etc. 

from wet waste comprising of organic waste like food, vegetables, fruits and garden waste. 

Source segregation of waste is essential in order to: 

1. Reduce municipal efforts and resources spent on the process of waste segregation 

post-collection. 

2. Avoid soiling of recyclable materials with wet waste, domestic hazardous and 

sanitary waste due to haphazard mixing during discarding. 

3. Increase recyclability and reusability of waste materials and reduce land-filling. 

4. Reduce costs of waste processing and improve the quality and quantity of by-

products thereby enhancing sustainability of waste processing 

Segregating waste at source ensures that the waste is kept at its near-original state, less 

contaminated and is collected and transported for further processing with minimal 

deterioration in its characteristics. Segregation at source has several environmental benefits. 

 

 

Figure 2: Segregation of Solid Waste 

{ŜƎǊŜƎŀǘƛƻƴ ŀǘ {ƻǳǊŎŜ ό{!{ύ ƻŦ ǿŀǎǘŜ ƛƴ ǘƘŜ ŀǊŜŀ ƻŦ ¦[.Ωǎ ƧǳǊƛǎŘƛŎǘƛƻƴ Ƙŀǎ ǘƻ ōŜ ƛƳǇƭŜƳŜƴǘŜŘ 

to channelize separate streams of waste for scientific management, as follows: - 

I. From Domestic and Non-domestic waste generators: 

a. Biodegradable waste or WET waste 

b. Non- Biodegradable waste or DRY waste 

c. Domestic hazardous waste  

d. Sanitary waste like diapers, sanitary pads, etc. 

e. Horticulture and Garden waste 
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f. Construction & Demolition waste 

II. CǊƻƳ ǘƘŜ ¦[.Ωǎ ŘŜǎƛƎƴŀǘŜŘ /  non-designated and licensed / non-licensed markets: 

a. Vegetable, fruits and flower waste etc. 

b. Meat, poultry and fish waste etc. 

III. From temples and religious premises: 

a. Flower waste 

b. Fruit waste 

c. Food waste 

d. Dry waste 

IV. From Street Vendors and Eateries: 

a. Food waste 

b. Vegetable waste  

c. Fruit waste 

d. Dry and disposable waste such as plates, cups, cans, wrapping material, etc. 

V. From Street Sweeping and allied operations: 

a. Mostly inert waste but also containing mixed wet and dry waste (this street sweeping 

waste should be sent separately directly to the processing facility or landfill). 

b. Drain cleaning silt collection and transportation: 

VI. Places of Public gatherings: 

a. Fruit waste 
b. Food waste 
c. Dry waste 
d. Disposable waste 

 

VII. Others (Hotels, restaurants etc. not mentioned separately as mostly coming under the 

definition of bulk waste generators) 

 

Segregation of waste at source: Resolving Institutional Issues 

It has been observed that to be successful in segregation of waste at source, all stakeholders 

should be partners in the segregated collection of waste.  While initially ŎƛǘƛȊŜƴǎΩ awareness 

and capacity building are required, errant behaviour needs to be penalized.   The policy of 

3Ps (Plead, Persuade and Penalize) needs to be followed with citizens and waste generators 

in order to implement segregation of waste and to establish it permanently in the entire 

MSWM cycle. 

On the other hand, Waste pickers themselves may not be interested in segregated collection 

as it is felt more time consuming.  This misplaced concern can be removed by instilling the 

health & hygiene benefits, hygienic working conditions with improved productivity etc. 

Waste pickers can be encouraged by rewarding or recognizing their efforts. Some States & 

ULBs have authorized waste pickers to sell recyclable wastes and earn income for themselves. 

Also, any errant waste pickers may be removed from the collection mechanism. 
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ULB officials entrusted with the solid waste management may also be recognized based on 

the segregated collection in each ward.   

 

 

 

 

 

 

Segregation at sources of waste leads to collection and storage of waste materials of several 

streams as per their characteristics and such management is notionally felt complicated. But 

in reality, for the scientific and sustainable management of waste (of different characteristics) 

such segregation is essential and becomes simpler and un-complicated due to continuous, on 

the process learnings.  

The management pathways for characteristic wastes need to be distinct and as short (in time 

and distance) as possible and well-connected with the characteristic processing facilities.  

 

Seven Steps in Solid Waste Collection and Transportation:  

The Collection and Transportation segment of MSWM can be conveniently broken down into 

seven steps, beginning with segregation of waste at source and ending with bulk transportation / 

transfer of waste to the processing plants/landfills. It is not necessary that all the 7-steps   are 

used/ deployed by each  and every ULB. It is not even ideal that all the 7-steps need to be 

Nature-made Items 

(Naturally Decomposable) 

Man-made Items 

(Require Industrial Operations to 

Process/decompose) 
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deployed. Several ULBs  have  found it convenient  and efficient  to use only some of the steps  

for completing the  MSWM journey from waste generator premises to the waste processing/ 

landfilling facilities.  These  7-steps   are  explained  and demonstrated using the  case studies of  

MSW collection  and transportation models used by some of the successful ULBs.

 

Figure 3: Seven Steps to efficient Collection & Transportation of Municipal Solid Waste 

 

Å The common thread in all these steps is maintaining segregation of waste. 

 

Å Lesser number of steps in C&T if found adequate and economical leads to Bonus efficiency  

For example, Pimpri-Chinchwad Municipal Corporation though fairly large geographically (185 

Sq. Km) and in population (18 lakh), did not find it necessary to have the transfer stations and 

bulk transfer. It may be due to vertical urbanisation /high rise buildings whereby primary 

vehicles get fully loaded at 1-2 premises/gates. These need to be emptied as soon as possible 

and serve other premises.  

PCMC finds it is advantageous that the large refuse compactor is in the vicinity. In fact, the 

primary and secondary vehicles approach each other to mutual advantage so that time cycles 

of both are reduced. It is a good example of converging logistics. Such logistics should be 

studied by every ULB to investigate how they can make the C&T chain, the most cost intensive 

of all MSWM operations, more efficient.   
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Secondary 
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Efficiency Leap 

 

Figure 4: Example of efficient Collection & Transportation of Municipal Solid Waste in Pimpri-

Chinchwad Municipal Corporation 
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Source: https://www.toronto.ca/services-payments/recycling-organics-garbage/ 

Figure 6: Use of two-bin System ς (just like road traffic, a 2-way system is the minimum for 

segregation) 

The biodegradable / wet waste starts decomposing right from the time of generation. The 

collection of such waste is done once a day by the urban local bodies or their authorised waste 

collectors. The timing of collection is mostly in the early morning hours, which means most of 

the biodegradable waste has already been decomposing for more than 8-24 hours. Therefore, it 

is essential that no further time is lost in the collection, transportation, transfer and processing. 

The biodegradable waste once collected from the premises should be ideally put into its 

treatment process within 1-2 hours. This makes it essential that the treatment facilities for 

biodegradable waste are decentralised and located close to the areas of generation. In the above 

scenario, the time lapse at the premises from the point of generation to the point of collection 

cannot be shortened (unless there is more than once in a day collection). The only path that can 

be shortened is the time between collection and putting it into treatment. The entire chain of 

events from waste generation i.e. biodegradable waste generation to its entering the treatment 

process can be manipulated only in the leg of transportation and that is the reason decentralised 

facilities for treatment of biodegradable waste are essential which will control to a certain extent, 

the emission of GHGs, and prevent the surrounding areas from being enveloped in bad odour. 

Therefore, after the mandatory segregation of waste in a municipal/urban area, the next logical 

managerial step would involve segregated waste collection & transportation arrangements and 

targeted waste processing facilities. 
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Figure 7: Solid Waste Collection, Transportation and Processing 

The transportation arrangements provided by the ULB which is carrying out segregated 

collection of waste need to be well defined from end-to-end without any cross pathways i.e. 

without allowing any mixing of the non-segregated waste with segregated Wet/Dry waste. 

Historically, the ULBs in India have been substantially successful in the transportation part of the 

management chain - but without any segregation. Thus, in the transportation link of SWM chain, 

there is the need to introduce a paradigm shift to segregated transportation, as a logical 

sequence to the mandatory segregated collection of waste. 

 

Figure 8: Processing of Segregated Solid Waste 
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Principles of Solid Waste Collection and Transport  

Effective & Efficient  

As ULBs are vested with the responsibility of maintaining a disease-free environment for citizens, 

they should ensure proper solid waste collection and transport. All the waste collected from 

households and other establishments should be emptied and disposed of through a scientifically 

and environmentally acceptable practice. Failures in waste collection lead to public health 

hazards.  

Cost Effectiveness  

It is essential to assess the efficiency of the service and develop ways to reduce costs and/or 

increase services within the current budget.  

Environmentally Appropriate  

Efficient collection and transport of solid waste will provide citizens with a clean environment in 

which communicable diseases will be greatly reduced. All the waste collected from households 

and other establishments should be emptied and disposed of through a socially and 

environmentally acceptable practice.  

Citizen Involvement  

The successful collection and transport of waste material not only depends on the efficient 

operations of the ULBs, but also on the active involvement of citizens. The public must cooperate 

with the ULBs requirements and the ULBs must provide an efficient service, particularly for 

collecting waste on time and according to a set schedule.  

Human Behaviour 

ULBs should ensure that trash is collected and litter cleared regularly. When trash and litter 

accumulates in the environment, it encourages people to add even more to the pile. If the 

environment is clean, people are discouraged from dumping trash and scattering litter.  

Capacity building of staff involved in collection and transport. 

Though the waste is segregated at household level, during the process of collection and 

transportation, the segregated portions may be carelessly mixed by the staff themselves. This 

particular aspect along with other aspects should cause the ULBs to train the unskilled sanitation 

workers. Instilling pride and sense of duty in their work will enable them to be guardians of rules 

and byelaws. Skill development to the personnel working in the sanitation department will 

enable effective realisation of benefits of segregated waste and they may also come up with 

useful suggestions for improving the services. 

Benefits of segregated transportation: 

Segregated waste is a resource and not only brings in resource efficiency in waste management 

but also minimises pollution of environment due to indiscriminate dumping.  Segregation of 
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waste is the key to successful solid waste management. It follows that the benefits of segregated 

collection can be accrued only with segregated transportation.  

Segregated collection & transportation is also integral to Segregation of waste at source, as 

without it, it leads to totally mixed waste at the door step of processing facility, completely 

negating the benefits of segregation of waste at source. 

Keeping this in view, there is need for transformational change in the conventional methods of 

collection & transportation for scientific waste management. 

Table 1: Indicative List for Segregation of Household Wastes (Source: CPHEEO Manual on 

MSWM, 2016) 

                       BASIC SEGREGATION 

Wet waste 
(Green bin) 

Dry waste (Blue bin) Domestic 
Hazardous 
(Black bin) 

With further sub-segregation 
BASIC+ 

Food wastes 
of all kinds, 
cooked and 
uncooked, 
including 
eggshells and 
bones, flower, 
fruit and waste 
including juice, 
vegetable peels 
and household 
garden/plant 
wastes. 
Soiled tissues, 
food wrappers, 
paper towels; 
fish and meat 

Paper 
cardboard 
and 
cartons 

Containers 
& 
packaging 
of all kinds 
excluding 
those 
containing 
hazardous 
materials 
Compoun
d 
packaging 
(tetra 
pack, 
blisters 
etc.) 
Plastics 

Rags 
Rubber 
Wood 
Discarde
d 
clothing 
Furniture 

Metals 
Glass (all 
kinds) 
Inerts 
House 
sweepings 
and inerts 
(not 
garden, 
yard or 
street 
sweepings
) 

E-waste* 
Hazardous wastes** 
Household medical 
waste***  
Batteries from 
flashlights and 
button cells. 
Lights bulbs, tube 
lights and Compact 
Fluorescent Lamps 
(CFL) 
Aerosol cans 
car care products 
and 
consumables 

* E-waste: Printer & printer cartridges, electronic parts and equipment and others- totally 
separate 
** Hazardous wastes: Chemicals and solvents and their empty containers, paints, oil, 
lubricants, glues, thinners and their empty containers, insecticides, pesticides and 
herbicides and their empty containers, photographic chemicals, bleaches and household 
kitchen & drain cleaning agents 
*** Household Medical Waste: Thermometers and other mercury containing products, 
discarded medicines, injection needles and syringes (after destroying them), sanitary 
wastes and diapers (should be collected daily) 
Bin colours mentioned are for ULBs own Waste Storage Depots, MRFs etc. 

Note: Domestic Hazardous Waste: To be stored and handed over separately. 
           E waste is separate stream and should not be mixed with domestic hazardous waste. 
However, ULB or authorised agent may collect e-waste on call & payment basis. It can be 
deposited by citizens at specific e-waste collection points. 
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Domestic Hazardous Waste: SWM Rules 2016 mandate collection of segregated and separately 

packed domestic hazardous waste.  ULBs need to focus on this waste in addition to the WET and 

DRY wastes. Inflammable packages, medical sharps & wastes and sanitary wastes infested with 

human biological discharges are now regularly appearing in MSW, though in small quantity. 

Notwithstanding their meagre quantity, these domestic hazardous wastes are most damaging to 

the health and well-being of waste collectors and sanitation workers. Sometimes the diseases e.g.  

typhoid and hepatitis B in sanitation workers may be traced to contact with these wastes. 

The present covid-19 pandemic has put the spotlight on the critical role played by our sanitation 

workers. Nation has come to recognise them as Swachhta Warriors. ULBs should use this 

opportunity to educate the citizens to segregate domestic hazardous wastes separately and 

handover to collection staffs as a distinct waste.  Besides their civic duty, the social, ethical and 

moral side of segregating domestic hazardous waste as a humanitarian effort should be instilled 

in the society to establish the practice of third category segregation at source. All these efforts 

must be accompanied by strict waste management byelaws which could be used to penalise 

defaulters. 

 

[3] COLLECTION AND TRANSPORTATION 

Waste collection and transportation refers to the transfer of solid waste from the point of 

generation and pick-up to the point of treatment or landfill disposal. It includes the door to 

door or kerb-side collection of waste by municipal, private, informal or other waste 

collectors. Collection of segregated municipal waste is an essential step in MSWM. 

Inefficient waste collection services impact on public health and aesthetics of towns and 

cities. Separate collection of wet, dry and domestic hazardous waste ensures maximum 

recovery of recyclables. It also enhances the cost-effectiveness of treatment of such wastes 

to meet the minimum quality criteria defined for different products, e.g. production of 

compost from organic waste or the refuse derived fuel (RDF).   

# The Bruhat Bangalore Mahanagara Palike (BBMP) has set up dry waste collection 

centres in 164 wards, where citizens can deliver dry waste. These centres are also 

being designated as drop off points for household sanitary waste, packed and marked 

with a red cross to enable further segregation in addition to other dry recyclable 

waste. The collected waste is then sent for disposal through authorised vendors as per 

Biomedical Waste Management Rules, 2016. 

# Corporation of Panaji collects the sanitary waste separately on daily basis and sends 

it to the material recovery facility. Once it is collected in sufficient volumes at the 

material recovery facility, it is sent to the biomedical waste incinerator at the Goa 

Medical College for disposal. 
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Waste collection services can be divided into primary and secondary collection. Primary 

collection refers to the process of collecting, lifting and removal of segregated solid waste 

from the source of its generation including households, shops, offices, markets, hotels, 

institutions and other residential or non-residential premises and taking the waste to a 

storage depot or transfer station or directly to the disposal site, depending the MSWM 

system prevalent in the city or town. Primary collection must ensure segregated collection 

of waste streams or fractions as described earlier. 

Secondary collection includes lifting up waste from community bins, waste storage depots or 

transfer stations and transporting it to waste processing sites or to the final disposal site. At 

the secondary collection points, segregated waste must be stored in separate covered bins / 

containers / vats / vaults for further transportation. The secondary storage points should be 

serviced / emptied daily or before they start overflowing, especially critical for organic / bio-

degradable waste. 

Efficient Solid Waste 
Collection System 

Factors 

ωQuantity of waste and rate of generation 

ωCharacteristics of waste 

ωClimate 

ωDensity and type of housing 

ωAvailability of space with in the premises 

ωSize and type of storage facilities 

ωSkilling of workers 

Benefits  

ω Cost effective collection, 
transportation and   treatment of 
Waste 

ωHigh quality of organic compost/ 
biogas 

ωProtection of Environment and heath 

ω High degree recovery of recyclables 
 

Challenges 

ωLack of Awareness and education about 
Solid Waste Management 

ωLaw enforecment and rate of recovery 

ωLack of treatment and disposal faciliity  

ωLack of technical skills 

ω Lack of Route planing and proper bin 
collection. 

ωADDRESS THESE ISSUES FIRST 
 

Services Delivery Standards 

ωDoor to Door 

ωWaste  segregated at source 

ωRecovery of waste material  -
Reduce,Reuse & Recycle 

ωAdequate Frequency of collection 

ωStreamlines waste collection &  
management chains 



     

26 | P a g e 
 

 

A well synchronized primary and secondary collection and transportation system, with 

regular and well communicated intervals of operation is essential to avoid waste littering 

and overflow of containers. The transport vehicles should be compatible with the 

equipment design for the primary and secondary storages and should enable transport of 

segregated waste.  

it should be ensured that waste collected from the doorstep in non-motorized / motorized 

vehicles is directly transported, as the case may be, either to the processing facility, material 

recovery facility, Or to the transfer station or waste storage depots for facilitating sorting 

and bulk transfer of waste. The vehicles used for transportation should be fully covered to 

prevent spillage of waste and leachate en-route to the processing or disposal facility. 

 It is essential to separate street sweeping waste and silt cleaned from drains completely 

from other municipal waste streams at all stages of collection, transport, and treatment, 

since street sweeping and drain silt is mostly sand, silt and inerts and spoils both the wet 

and dry waste fractions, if mixed with them. 

{3.1} PRIMARY COLLECTION AND TRANSPORTATION 

{3.1.1} PRIMARY COLLECTION AND STORAGE (FROM INDIVIDUAL   

HOUSEHOLDS/PREMISES) 

Primary collection of segregated MSW from individual households and establishments 

(door-to-door collection) is accomplished through the use of containerised pushcarts, 

tricycles or small mechanised vehicles or tipping vehicles depending on the terrain of the 

locality, width of streets and building density.  

Spacious and well-built neighbourhoods allow collection systems with compactor & tipping 

vehicles which are more efficient. Narrow streets and cramped neighbourhoods do not 

allow such vehicles hence handcarts or pushcarts, or tricycles or small mechanised vehicles 

(auto tippers) may be used for door-to-door collection of waste, which may then be 

Division of 
Collection 
Systems 

Primary 
Collection 

. 

Secondary 
Collection  

. 



     

27 | P a g e 
 

transferred to a larger vehicle or secondary storage operating in the vicinity. Where direct 

access to individual houses or establishments is difficult, handcarts or rickshaws could be 

stationed at designated spots for receiving / depositing waste.  

In hilly areas, most houses are accessible only by footpaths or steps, thus restricting the use 

of even handcarts and tricycles. Segregated waste from households in the hilly areas should 

be collected using backpacks having small leak-proof containers up to 50 litres capacity or 

using local traditional methods like pack animals, shoulder poles, wheeler bags/bins etc. The 

waste collectors should ideally collect wet waste from each household in a bag or basket on 

their back and with another bag for dry waste. The waste collectors should be well equipped 

with personal protection equipment (PPE) and should also carry a whistle to announce their 

arrival for waste collection.  

The basic collection & transportation services by the ULBs should be for the 3 segregated 

categories of waste ς WET, DRY and the domestic hazardous & sanitary waste.  The 

collection vehicles and the containers should be separate without any chance for re-mixing. 

Vehicles with 3 or more compartments have been fabricated and are being used successfully. 

The frequency of door-to-door collection for WET waste should be every day/most days of 

the week as the WET waste creates problems due to putrification, decomposition etc.  

Dry waste does not have such problems and can be collected once, twice a week or as 

service decided by ULB.  

ULBs also must have segregated domestic hazardous & sanitary waste collection system. 

 

Figure 9: Door to Door Collection of Waste ς A music to the ears and the Environment 

In the successful ULBs, collection service of all three categories of waste is provided daily 

to the citizens duly taking into consideration the volumes/quantities of each type of waste 

generated on daily basis. The storage of these three types of waste within the households /  
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premises should be done in separate containers, domestic bins, bags etc. suitable for the 

purpose so that the handing over and collection can take place quickly and efficiently. 

 

Door-to-door collection by SHG in Ambikapur, Chhattisgarh. The same vehicle goes to the 

processing facility. This arrangement is excellent for small ULBs. 

{3.1.2} Vehicles and equipment for primary collection: 

Primary collection vehicles should meet the local requirements for capacity, ease of 

operation, segregation and transfer as well as statutory requirements of MV Act as 

required. As maintaining segregation of waste is of utmost importance, the design and 

fabrication of container body / compartments etc. should not allow any cross-mixing of 

waste at any point of time during collection, storage in the vehicle, movement and 

transfer/unloading of waste. Before selecting a vehicle for primary collection, it is advised 

to assess the quantity of waste generated, local climatic conditions, topography of the 

area and the available facilities for repair and maintenance of vehicles.  

All vehicles and equipment should be colour coded properly such as green/blue/black, 

along with partitioned  areas/spaces etc., to signify the type of waste handled therein.  All 

should have GPS enabled to trace their movements. 

Some of the options are given below. 

a) Handcarts or Tricycles with Containers or Bins: Handcarts should have a space to carry 4 

to 6 containers of 40 to 60 litre capacity. The containers should be green for wet waste 

and blue for dry waste. Bins should be made of HDPE, injection or roto moulded, UV 

tested standard garbage handling bins. Containerised handcarts are suitable for door-to-
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door collection of MSW from households, shops, and establishments in narrow lanes and 

hilly areas and also for collection of street sweepings. Bins or containers can be easily 

unloaded / transferred into secondary collection bins or secondary transport vehicles as 

per the collection and transportation system in the ULB. This transfer should be done 

without depositing/spilling the waste on the ground at any time, avoiding contamination 

and fugitive litter. 

Estimated Deployment of Vehicles and Manpower for Primary Collection 

Vehicle type for 
primary collection  
 

Number of households/premises covered in different kinds of 
areas (density of premises) 

Congested 
areas  

Well-planned / 
medium density 
areas 

Scattered 
areas 

Hilly areas 

Push Cart,  
Wheel barrow 

250-300 200 125 80* 

Tricycle 300 250 200 125* 

E-Rickshaw 500-700 NA 

LCV up to 700 kg 
payload 

1,000 

LCV > 700 kg up to 
1500 kg payload 

1,500-2,000 

Adapted from MSWM Manual, MoHUA 2016; For indicative purpose only. 
* can be reduced in case of steep hilly areas. Manual headload collection can be for 50 HHs max.  
These estimates are for initial planning only. Real time data on time-duration model can be 

developed to make deployment more efficient both ways, either to increase the no. of premises 

served or decrease, depending upon the terrain, street congestion, storage volume and 

distance/time to empty the waste.  

# Municipal solid waste collection at Gangtok Municipal Corporation: 

Gangtok Municipal Board (GMB) generates about 50 MTPD of the solid waste. There are 
17 municipal wards in the Municipality. It is one of the youngest and smallest ULBs in 
India.  
Collection and Transportation Process: 

GMB has about 17 trucks of different sizes and about 82 staff for sanitation including 
drivers, supervisors and Safai Karamcharis. Also 9 NGOs involved in the solid waste 
management activities in Gangtok. 
Good Practices in collection and transportation process in Gangtok: 

1. Imposition of garbage collection fee from the waste generators 
2. Linking of garbage collection fee to renewal of trade licenses.  

3. Different rates of garbage collection fee for shops/hotels and restaurants 

depending on size/number of rooms 

4. Removal of large community bins from critical areas 

5. Collection of garbage by ringing of bells 

6. Certain areas, especially peripheral wards outsourced to NGOs for collection of 

garbage 

7. Use of Compactor vehicles 
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b) Tricycles with hydraulic tipping containers: These tricycles have painted mild steel 

tipping containers of 350 litres (140 kg per trip). The tipping containers should be 

mounted on a standard tricycle. These tricycles are suitable for door-to-door collection 

from small lanes and by lanes. 

                                                
 

c) Light Motor Vehicles (mini trucks) with hydraulic tipping containers: Light Motor 

Vehicles (LMV - Mini Trucks) with Hydraulic Tipping Containers are suitable for door-to-

door collection of segregated waste from roads / lanes with less than 5m width. They 

have capacity of nearly 600ς900 kg per trip. The loading height is approximately 1500 

Hand Carts ς Bins can be placed 

Tricycle with Tipping 

Container 

Tricycles with Bins 
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mm from the ground level. They should have a leak-proof MS load body with drainage 

tube and plug. The small tipper should be built on a suitable chassis. These vehicles 

should have four openings, two on each side to facilitate transfer of waste from a 

domestic bin to the vehicle. They can also have a central removable partition to facilitate 

storage of segregated waste. It is desirable to use such vehicles having up to 3 cu m 

capacity for door-to-door collection from large number of houses/premises in a single 

trip. 

 

  

 
Source: South Delhi Municipal Corporation  

 

 

 

 

(a) Auto tipper with Hydraulic Container (b) Direct transfer of solid waste from Primary collection vehicle 

to secondary Collection & transportation vehicle (c) Auto tipper with separate containers for 

collection of Dry and Wet Waste 

(a) (b) 

(c) 
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