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Structure of the PresentationStructure of the Presentation

Presentation is divided in Four Sections

• Comprehensive review of current municipal solid waste 
management 
(MSWM) i I di i l di i d k h ll f d(MSWM) in India including issues and key challenges faced 
by urban local 
bodies (ULBs)( )

• Gaps in the SWM implementation and cost analysis of SWM 
by municipalitiesby municipalities

• Best practices and Recommendations

• A good tender contract



Current Scenario of Municipal Solid Waste 

Management in IndiaManagement in India
Waste generation 1,43,449 TPD during 2014-15 (as per CPCB report)

1,70,000 TPD (62 million tons annually)1,70,000 TPD (62 million tons annually) 
(as per Task Force on Waste to Energy, 
Planning Commission, 2014, New Delhi)

Average waste generation 0 11 kg/capita/day (GIZ 2015)Average waste generation 0.11 kg/capita/day (GIZ, 2015)

Per capita waste generation 200-300 gms/capita for small towns
300-400 gms/capita for medium citiesg / p
400-600 gms/capita for larger cities
(as per Planning Commission, 2014, New Delhi)

Waste collection 68 percent of the waste generation (MoUD 2011)Waste collection 68 percent of the waste generation (MoUD, 2011)
70-90 percent in larger cities
less than 50 percent in smaller cities.

Waste disposal More than 80 percent of MSW is disposed at open dump sites
without any treatment (Planning Commission, 2014, New Delhi)



Issues and Key Challenges of Municipal Solid Waste 
Management 

• Increasing waste generation and irresponsible waste 
behaviour puts immense pressure on ULBs.p p

• Most ULBs are unable to handle huge quantities ofMost ULBs are unable to handle huge quantities of 
solid waste due to financial and institutional 
debilities.

• Waste management technologies follow wrong 
p io itiespriorities

• Collection efficiency is around 50-60 percent and 90Collection efficiency is around 50 60 percent and 90 
in few ULBs especially Class I A cities 



• 100 percent collection is still a big challenge for 100 percent collection is still a big challenge for 
ULBs.

• There is no system of periodically collecting data 
on waste generation.g

• Only 10 percent of the collected waste receives y p
treatment and virtually nothing is scientifically 
disposed in engineered landfills.

Contd….



• Limited land for waste disposal especially in 

large cities.

• ULBs rarely have sufficient funds, resources, 
f dinfrastructure and appropriate strategies.

• Segregation of waste at the door step is almost 

absentabsent.



• Mixing of wet and dry waste along with household e waste• Mixing of wet and dry waste along with household e-waste, 
toxic waste and bio-medical waste.

• Vehicle break-down, foul smell and spillage due to improper 
collection/ transportation.

• Inefficient monitoring of routes and operators are other 
issues that need to be addressed.

• More than 80 percent waste is disposed indiscriminately at 
dump yards in an unhygienic manner by municipal 
authorities.

• Finding new landfill sites is a major constraint especially g j p y
because of the ‘not in my backyard’ (NIMBY) phenomenon.



Essentially Municipal Functions Municipal Corporation Municipal Council Nagar Panchayat

Urban planning including town planning Yes Yes Yes

Regulation of land-use and construction of 
Yes Yes Yes

buildings
Yes Yes Yes

Planning for economic and social 
development

Yes Yes Yes

Roads and bridges Yes Yes Yes

Water supply domestic, Industrial and 
commercial purposes

Yes Yes Yes

Public health, sanitation, conservancy and 
solid waste management

Yes Yes Yes

Fire services Yes Yes No

Urban forestry Yes Yes Yes

Preventive Health Care Yes Yes Yes

Provision of urban amenities and facilities 
such as parks, gardens, playgrounds

Yes Yes Yes

Burials and burial grounds, cremations, 
cremation ghats/grounds and electric 
crematoria

Yes Yes Yes



Cattle pounds, prevention of cruelty to animals Yes Yes Yes

Vital statistics including registration of births 
and deaths

Yes Yes Yes

Street lighting

Yes

no

Yes

Parking lots bus stops and publicParking lots, bus stops and public 
conveniences

Yes Yes Yes

Regulation of slaughter houses and tanneries Yes Yes Yes

Slum improvement and up gradation Yes Yes Yes

Agency FunctionsAgency Functions

Protection of the environment and promotion of 
ecological aspects

Yes Yes Yes

Safeguarding the interests of weaker sections 
of society, including the handicapped and the 

t ll t d d
Yes Yes Yes

mentally retarded

Urban poverty alleviation Yes Yes Yes

Promotion of cultural, education and aesthetic 
aspects

Yes Yes Yes

Primary Education Yes Yes yesPrimary Education Yes Yes yes

Primary Health Care Yes
Yes

yes



Own Taxes
Property taxProperty tax
Professional tax
Advertisement
Octroi
Entry tax

Own Non-taxes
U  ChUser Charges
Fees and Fines
Interest incomeInterest income
Sale of Property



Intergovernmental Transfers and GrantsIntergovernmental Transfers and Grants

Central government – Finance CommissionsCentral government Finance Commissions
State Finance Commissions
Borrowings and Municipal Bonds
Bank Borrowings
Stamp Duty sharing



Average expenditure on Solid Waste 
M t  t f T t l R  Management as part of Total Revenue 
Expenditure of a Municipality/ Municipal 
Corporation was 15-20%Corporation was 15 20%

About 75% of this expenditure was on About 75% of this expenditure was on 
Establishment and Salaries and about 20% on 
Transportation, rest being on other O&M costsp , g

All ULBs experienced financial crunch and All ULBs experienced financial crunch and 
hence the quality of services suffered



Establishment and Salaries/ Wages      65%Establishment and Salaries/ Wages      65%

Operation and Maintenance 35%Operation and Maintenance 35%

Transportation 20%Transportation 20%
Other O&M including consumables 10%
Contingency 5%g y



City Year Population Actual Total Percentage
SWM 
expenditure

Revenue 
Expenditure

Pune (Class 
I A)

2014-15 31.24 lakhs 
(C  

Rs.203.125 
C

Rs. 3125 Cr 6.5%
I A) (Census 

2011)
Cr

Hospet
(Class I C)

2014-15 2.06 lakhs 
(Census 

Rs. 2.3 Cr Rs. 20 Cr 11.5%
(Class I C) (Census 

2011)
Bangalore 1997-98 50.1 lakhs Rs.42.24 Cr Rs.528 Cr 8%
Rajkot 2008 09 23%Rajkot 2008-09 23%
GVMC 
(Vizag)

2008-09 25%



Class Population Size
No.of
UAs/To
wns

393Class I 1,00,000 and above 393

Class II 50,000 - 99,999 401

Cl III 20 000 49 999 1,151Class III 20,000 - 49,999 ,

Class IV 10,000 - 19,999 1,344

Class V 5,000 - 9,999 888, ,

Class VI Less than 5,000 191

Unclassified 10*

All classes 4378



Composition of MSW in India & Regional Variation
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Sl. No. Particular Amount (` in Crore)

1. Collection & Transportation equipment & Machinery 386.44

2. Compost Plants 1001.23

3. Sanitary Landfill Development 1056.88

Total 2444.55

PER CAPITA INVESTMENT COST AND PER CAPITA 
OPERATIONS AND MAINTENANCE COST FOR 
MUNICIPAL SOLID WASTE MANAGEMENT IN INDIA.
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Sl.No
.

Performance Indicator Service Level 
Benchmark (in 

)

Current Average 
Performance ( in 

)
94 93 93

100 100100 100 100 100 100 100
100

120

percent) percent)

1. Complaint Redressal 80 89.1

2. Collection Efficiency 100 75.3
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2. Collection Efficiency 100 75.3

3. Household Coverage 100 47.7

4. MSW Recovery 100 31.7

5. User Charges Collection 90 31.4 13
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Efficiency

6. MSW Segregation 100 19.5

7. Scientific Disposal 100 8.0

0
Class 1 A Class 1 B Class 1C Class II Class III Class IV+

City Size Class

8. Cost Recovery 100 17.3

Source: Karthykeyan, Aziz, Chatri, and Shah (2012)
Collection and Transportation Processing Scientific Disposal

Source: MoUD, (2011)



Municipal solid waste if not disposed properly can Municipal solid waste if not disposed properly can 
lead to -

Solid Solid 
Waste

METHANE 
(landfill)

Nit  O id  
Block drainage

Nitrous Oxide 
(combustion)

Pollutes sub-soil 

22

water



There are 53 cities in India with a million plus 
population, which together generate 86,000 TPD (31.5 p p g g (
million tons per year) of MSW at a per capita waste 
generation rate of 500 grams/day. The total MSW 
generated in urban India is estimated to be 68 8 million generated in urban India is estimated to be 68.8 million 
tons per year (TPY) or 188,500 tons per day (TPD) of 
MSW. 

Big cities collect about 70 - 90% of MSW generated, 
whereas smaller cities and towns collect less than 50% whereas smaller cities and towns collect less than 50% 
of waste generated. More than 91% of the MSW 
collected formally is landfilled on open lands and 
d  dumps. 





WASTE FROM HOUSEHOLDS: 44.25 TONS
WASTE FROM MARKETS         : 4.0   TONS
SLAUGHTER HOUSE                 : 0 5   TONSSLAUGHTER HOUSE                 : 0.5   TONS
RAILWAY QUARTERS 

& STATION :0.3  TONS& STATION :0.3  TONS
BUS STAND :0.2  TONS
RESTAURANTS :1.5  TONS
HOSPITALS                         :0.5  TONS
OPEN DRAINAGE :0.3  TONS
COMMERCIAL & ROAD           0 45 TONSCOMMERCIAL & ROAD           :0.45 TONS









Of this waste, 70 per cent is wet waste and , p
therefore 7 tons per day is generated which can 
be composted and almost 42 tons of compost 
obtained every month  obtained every month. 

Furthermore  about 2 5 to 3 tons of dry waste Furthermore, about 2.5 to 3 tons of dry waste 
can be sold or converted into useful products 
every day. Both these together can earn upto 
Rs.1,50,000 per month for the ULB, i.e. 
Rs.18,00,000 annually!    



Solid Waste Management Rules 2016 
fDefinitions

• “waste hierarchy”means the priority order inwaste hierarchy  means the priority order in 
which the solid waste is to should be managed 
by givingby giving
– emphasis to prevention, reduction, reuse, 
recycling, recovery and disposal,recycling, recovery and disposal, 

– with prevention being the most preferred option– with prevention being the most preferred option 
and the disposal at the landfill being the least





Electronic Waste
(Saahas)

Rejects (Red 
Bucket)

(BBMP)

Recyclable Dry Waste
(ITC/RECYCLER)

Wet Waste

(Daily Collection) 

• Pizza and Food Boxes • Washed Milk Covers• Veg & Fruit Peels • Batteries & Wires, button cells

(BBMP)

SANITARY WASTE
(To be suitably 
wrapped in paper and 
marked “X”)
• Sanitary pads

• Junk Mail, Tickets
• Pamphlets, Bills
• Rinsed Paper Cups and 

Plates
• Empty Cartons
• Cardboards, Bubble wrap

• Plastic Bags, Gift Wraps
• Chips and Toffee Wrappers
• Plastic Bottles (Shampoo, 

Floor Cleaners, Toothpaste 
etc.)

• Rinsed Plastic Plates & 

Veg & Fruit Peels
• Tea Leaves
• Egg Shells
• Leftover Food (Veg 

& Non Veg)
• Coffee Powder
• Dry Flowers, Seeds

• CFL bulbs, Expired  cards with 
chips

• CD/ DVD/ Floppy & Tapes
• Broken Electronic Toys
• Bulbs & Tube lights
• Chargers & Adapters

Sanitary pads, 
• Disposable  diapers
• Menstrual cloths
• Bandages 
• Ear buds, Hair
• Used Cotton
• Any  material  

• Household dust, 
sweepings

• Coconut shells

• Computer Printouts
• Empty Paper Packets 
• Paper Gift Wrapping
• Broken Plastic Toys
• Empty Plastic Medicine 

Bottles
( f

Cups
• Empty Tetra pack  

Containers
• Aluminum Foil
• Empty Metal Spray Cans  
• Shaving Brushes

y ,
• Small Quantity of 

dry leaves
• Printer Cartridges
• Computer and mobile parts
• Other household electronic Items

Household Hazardous 
Waste (HHW)

Any material
contaminated  with 
blood and the like.                   

• Coconut shells
• Tender coconut
• Old Brooms
• Sponge & Dusters
• Crayons
• Wood, Furniture
• Rubber Cloth

• Cartons ( used for 
Packaging )

• Metal

• Metal Bottle Caps
• Broken Household Metal

Recyclable Dry Waste  

Waste (HHW)
(TBD)

• Cleaning agents, Mosquito 
Repellants mats, spray cans

• Paints
• Oils (other than cooking oil)Rubber, Cloth

• Rexin
• Discarded Footwear
• Leather, Thermocol

• Emptied Tin Cans (coke, beer 
etc.)

• Emptied Tinned food cans

• Unbroken Emptied 
Bottles (Beer, sauce & 
jam bottles, medicine

y y
(ITC/RECYCLER)

(Glass Bottles & Tin Cans)

Disposal: In closed 
marked bins to be

• Solvents & their containers
• Discarded Medicines/ 

Syringes/Thermometers 
• Chemical Cosmetics 
• Razors
• Insecticides & their containers

d/ i d l

Raheja Residency Apartments, Koramangala 3rd 

Emptied Tinned  food cansjam bottles, medicine 
bottles, glass jars etc.)Disposal: In closed 

marked bins, to be 
kept at DOORSTEP 
ONLY
Pickup:     Daily

Pickup: Weekly Once 
On Saturday by 12 noon Disposal: Individuals to dispose 

in designated bins 

marked bins, to be 
kept at DOORSTEP 
ONLY
Pickup:     Daily

• Unused/ Expired Metal Spray Cans
• Air  Fresheners 



Recyclables (ITC)ecyc ab es ( C)

9 Program initiated in Aug ’11
9 All 8 blocks on board in May ‘12
9Weekly collection every Saturday 



Plastic/Metal/Glass/Paper
9 washed and dried
99 free of food residue



Wet wasteWet waste

Source: telegraph.co.uk



No Plastic LiningNo Plastic Lining 

l b /Saving 2,91,200 plastic bags/year



Smell ?Smell ?



Wet waste treatmentWet waste treatment

Composter for fifty households Household biogasp y g



Rejects (red bucket)Rejects (red bucket)
9 House sweepings, hairp g ,
9 Pet droppings, wrapped in newspaper
9 Sanitary pads diapers etc *– wrapped in9 Sanitary pads, diapers, etc  – wrapped in 
newspaper and marked with a red X
9 Dry coconut shells9 Dry coconut shells

9 Bi li d i h l9 Bin lined with newspaper only
9 Collected daily (if needed)

* Sanitary waste includes any tissues/cloth soiled with body fluids  



Hazardous + E‐waste
9 Tubelights and bulbs
9Batteries9Batteries
9Cleaning agents
9Paints
9 il ( ki )9Oils (non‐cooking) 
9Aerosol cans
9Cosmetics
9Insecticides
9Medicines
9Syringes 9 Common bin placed in each9Syringes
9Thermometers
9CDs/DVDs
9C

9 Common bin placed in each 
block lobby

9 Collection/Disposal ‐ TBD9Cassettes
9E‐waste (computer and mobile parts)

9 Collection/Disposal  ‐ TBD



Other types of dry waste
Material Classification? Recyclable?

Thermocol NOT recyclable. Minimize usage, do not buy thermocol plates. 
Return thermocol in packing material to the store after deliveryReturn thermocol in packing material to the store after delivery 
(frig, washing machine etc)

Broken pots Rejects or Debris

Pet litter Sanitary waste. To be disposed of in a newspaper bag marked 
with a red X

Cloth, waste Goonj (http://goonj.org/) will accept all kinds of torn/wasteCloth, waste 
fabric

Goonj (http://goonj.org/) will accept all kinds of torn/waste 
cloth and fabric. Organize a collection drive.

Broken brooms 
and mops

If plastic, throw with ITC recyclables. If wooden, throw with red 
bucket. 

Soiled plastic 
(chutney / 
sambar packets)

Please avoid usage! The flimsy plastic used is not food grade, and 
is BAD for health, especially if hot liquids poured in it. Take your 
own dabba for darshini carryout ☺ If used, rinse and dry, and 
put in ITC bag, or if not possible to clean, throw as rejects. 



Home CompostingHome Composting



Sustainable practicesSustainable practices



Solid Waste Management CompostingSolid Waste Management Composting 

Door to door collection SWM Composting site at Door to door collection p g
Kalyan Nagar, Bengaluru





Market waste ‐ plentyMarket waste  plenty



Material Flow Chart 

Fermentation External 

CHP

Biogas

Reactor Desulfurization

Pre Tank

Thermal Energy

S
u

b
st

ra
te

Post
Fermentation

Solid
Dosage Unit Transformer

Fermentation
Reactor Current
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Storage Tank
Fertilizer



Plant Types

FLOATING DOME TYPE

PLUG FLOW TYPE

48



Community level Biomethanation



Biomethanation for hotels and 
canteens

TEAM technology at Sona TEAM technology at FaridabadTEAM technology at Sona TEAM technology at Faridabad



Bio‐methanation for market wasteBio methanation for market waste



Bangalore 2015Bangalore 2015
Biogas stored for conversion to 
electricity

Biogas for cooking and Electricity 
for Streetlightingelectricity for Streetlighting



Bioconversion ProcessBioconversion Process
Aerobic CompostingAerobic CompostingAerobic Composting Aerobic Composting 

The segregated wet
wastes from zones 1, 2 &wastes from zones 1, 2 &
3 is brought to the
composting site. It is
composted in the heapcomposted in the heap
method through a
process called Aerobic
CompostingComposting.

z The heap of waste is
turned for aeration once
in f r d Thi h lpin four days. This helps
to regulate the moisture
and temperature and
h t th fhastens the process of
organic composting.







Centralised Composting facilityCentralised Composting facility

Segregated Transportation Sieving and gradingSegregated Transportation Sieving and grading



Centralised CompostingCentralised Composting

Aerobic Composting Compost as per FCOAerobic Composting Compost as per FCO



SOLID WASTE MANAGEMENT PLANT,
NEW MOTI BAGH

(WASTE PROCESSING UNIT)



SOLID WASTE MANAGEMENT PLANT
(COMPOST MACHINE OWC FOR (

HOUSEHOLD WASTE)



SOLID WASTE MANAGEMENT PLANT
(STORAGE/PROCESSING RACK FOR 

)PELLETS & COMPOST)



Composting of canteen and garden waste in 
green campuses bygreen campuses by 
Green Bandhu



SOLID WASTE MANAGEMENT PLANT
(FOR HORTICULTURAL WASTE)(FOR HORTICULTURAL WASTE)





Bangalore 2015Bangalore 2015
Transportation of Dry and Sanitary 
waste from Bulk generators

Dry waste donation collection 
from Individual Bunglowswaste from Bulk generators from Individual Bunglows



Bangalore 2015 contd…Bangalore 2015 contd…

Dry waste sorting at DWCC/ MRF
Separated and Stored for sale at 
DWCC/ MRFDry waste sorting at DWCC/ MRF DWCC/ MRF



Bangalore 2015 contd…Bangalore 2015 contd…
Dry waste sorting shed with 
storage

Recyclables Rate List displayed at 
DWCCstorage DWCC



Zero‐waste centre at Lakkadpur, 
d b dFaridabad



Resources supply and logistics

Segregated plastic waste is

Resources supply and logistics

Segregated plastic waste is 
collected from the wards at 
Pammal and from the township 
at Kalpakkamat Kalpakkam

Segregated Plastic Waste is g g
transported to the project site at 
Natham‐kariacheri

Frequency of transportation –
once in 15 days



Plastic strips on handloom
Two handloom structures are available 
and functional

Water pouches and plastic carry bag 
strips are woven together on 
handloomhandloom

Warp is the cotton thread and Weft is 
th l ti t h dthe plastic water pouches and carry 
bags

Lakshmi from the nearby areas got 
trained on the job

Plastic woven material for making 20 
pieces are woven in a day



Designing and tailoring
A part‐time designer designs trendy 
and useful products 

We have designed more than 40 
varieties of products

Plastic woven materials are woven 
and stitched according to designs

Production is based on the demand 
for a productfor a product

Completing 7 to 10 products per day

2 professional tailors do the professional tailors do the
stitching 



Marketing of Avthar products
Marketing through word of mouth 

People with Eco inclination
People who want to contribute their part to the cause

Marketing of Avthar products
p p

Visitors to EGP 

Sales at Exhibitions 

• Ebay – Pay pal Road show – October 2012

• Rotary Exhibition – Eat Festival – Nov 2012

• Infosys, Bangalore – Dec 2012

• Virtusa, Chennai – Dec 2012

• AECS School, Kalpakkam – Jan 2013

• Great Lakes Management Institute  ‐ Feb 2013

• L&T Green Day celebration – March 2013



PolyAl products made from metalized 
plastics & strawplastics & straw



PolyAl products



CSR supported NGOCSR supported NGO
Women engaged in making  

products from waste Recycled handicraft productsproducts from waste Recycled handicraft products



Roads of plastics vs Plastic RoadsRoads of plastics vs Plastic Roads



Waste Tyres to OilWaste Tyres to Oil



Waste Plastics to OilWaste Plastics to Oil



CSIR‐IIP technology for waste plastics 
lto Diesel



Educating about Plasticsg



Sustained Behavioral ChangeSustained Behavioral Change





Construction & Demolition Waste 
l lRecycling Plant

Process Flowchart Coverage of Shastri Park PlantProcess Flowchart Coverage of Shastri Park Plant



Equipment for C&D Waste RecyclingEquipment for C&D Waste Recycling 



Shastri Park C&D PlantShastri Park C&D Plant
Products from C&D waste 

recycling Separation of Brick aggregatesrecycling Separation of Brick aggregates





Common waste treatment facilityCommon waste treatment facility

Old dumpsites Capping and gas recoveryOld dumpsites Capping and gas recovery



Landfill gas trappingLandfill gas trapping
LFG scrubbing and electricity 

generation Leachate treatmentgeneration Leachate treatment



Waste to Energy through RDFWaste to Energy through RDF

RDF preparation Air Pollution Control DevicesRDF preparation Air Pollution Control Devices



Electricity generationElectricity generation

Turbines Leachate treatmentTurbines Leachate treatment



Bngalore 2015 contd…Bngalore 2015 contd…
Restaurant and Bulk generator 
Wet waste sorting shed

Biomethanation Plant for converting wet 
t t Bi d f t tli htiWet waste sorting shed  waste to Biogas used for streetlighting



ConclusionConclusion

• There are plenty of opportunities for ULBs andThere are plenty of opportunities for ULBs and 
Corporates in Waste Management from 
Decentralised to Centralised, from investment 
to CSR, from empathy to engagement, from 
collection to treatment.

• Working alongside communities, local bodies 
and achieving compliance is the best road 
forward for Swachh Bharat.



Thank youThank you

smani@niua.org


