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Waste Issues - nowhere to go 



Inappropriate Waste Management 

Dumping 
GHG gases emanating from 

landfills 



Impact of Dumping 

Non-compostable contraries Leachate with high BOD and COD 



Challenges: Wastage and Littering 



Water Stress 



Powerless Stress 



Impact of Solid Waste – dumped on 
roadside or in an open dumpsite 

Municipal solid waste if not disposed properly 
can lead to - 

 

8 

 

Solid 
Waste 

METHANE (landfill) 
Nitrous Oxide  
(combustion) 

Block drainage 

Pollutes sub-soil 
water 



Current Scenario of Municipal Solid Waste 

Management in India 

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

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



Current Waste Management 



Recycling Offset Potential 

• It is estimated that increasing the national recycling 
rate from to just 5% percent would reduce 
greenhouse gas emissions by another 10 MMTCE, 
compared to landfilling the same material.  

 

 Together, these levels of waste prevention and 
recycling would be comparable to annual emissions 
from the electricity consumption of nearly 4.9 
million households 

 



Offset Potential of avoiding 
transportation of MSWM to Landfill 

 

• Savings on avoiding the transportation of one 
Ton of MSW to landfill = Rs.638,75,00000 
/year per 10,000 tons of MSW transportation 
to landfills 

 

• CO2 Emissions avoided by avoiding the 
transport of 1 ton of MSW = 721.4 kg/year 
per ton of MSW transportation 



Urban Agglomerations/Towns by Class/Category : Census of 
India 2011 

 
As per 2011 census, number of towns 7935, with 468 Class I 

cities of which 53 are 1,000,000 plus cities 
 

Class Population Size 
No.of 
UAs/Town
s 

Class I 1,00,000 and above 
393 

Class II 50,000 - 99,999 
401 

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

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 



NIUA 2000 report on services 
A study of 300 class I cities and all State and UT capitals 

• Average expenditure on Solid Waste Management as 
part of Total Revenue Expenditure of a Municipality/ 
Municipal Corporation was 15-20% 

 

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

 

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



Cost of SWM in 2014-15 

• Establishment and Salaries/ Wages      65% 

 

• Operation and Maintenance     35% 

 

– Transportation        20% 

– Other O&M including consumables     10% 

– Contingency           5%
  



Expenditure on Solid Waste 
Management 

City Year Population Actual SWM 
expenditure 

Total 
Revenue 
Expenditure 

Percentage 

Pune (Class I 
A) 

2014-15 31.24 lakhs 
(Census 
2011) 

Rs.203.125 Cr Rs. 3125 Cr 6.5% 

Hospet (Class 
I C) 

2014-15 2.06 lakhs 
(Census 
2011) 

Rs. 2.3 Cr Rs. 20 Cr 11.5% 

Bangalore 1997-98 50.1 lakhs  Rs.42.24 Cr Rs.528 Cr 8% 

Rajkot 2008-09 23% 

GVMC (Vizag) 2008-09 25% 



Composition of  
Municipal Solid Waste (MSW) 

 Source: Earth Engineering Centre, 2012 
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Devolution of 12th Finance 
Commission Grants for SWM  

 

Source: MoUD, (2011) 
 

Per Capita Investment Cost and Per Capita 
Operations and Maintenance Cost for Municipal 
Solid Waste Management in India. 

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 
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Backlogs of Service Level Benchmarks 
 

Sl.No

. 

Performance Indicator Service Level 

Benchmark (in 

percent) 

Current Average 

Performance ( in 

percent) 

1. Complaint Redressal 80 89.1 

2. Collection Efficiency 100 75.3 

3. Household Coverage 100 47.7 

4. MSW Recovery 100 31.7 

5. User Charges Collection 

Efficiency 

90 31.4 

6. MSW Segregation 100 19.5 

7. Scientific Disposal 100 8.0 

8. Cost Recovery 100 17.3 

 Source: Karthykeyan, Aziz, Chatri, and Shah (2012) 
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Challenges 
 

• 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 

because of the ‘not in my backyard’ (NIMBY) phenomenon. 

 

 



Costs –Treatment& Technologies 



WTE-Waste to Energy 

• The capital cost of 
building a WTE plant is 
INR 2,300,000 per ton 
of waste processed or 
Rs.20 crores per mega 
watt installed. 
 

• OPEX is Rs.13/kwh 
 

• Subsidy offered by 
Power Ministry is 
Rs.7.9/kwh 



Sanitary Landfill Site 
 

• Capacity 11.50 Lacs 
Metric Tones (i.e. 1.15 
million tones) -total 
construction cost of the 
site is Rs 13 Crores  and 
area used is  12.88 
Hectares (32.8271 
acres) 

 



Windrow composting costs Rs. 2,00,000 per ton of 
organic waste processed 



Impacts of Mixed Solid Waste Plants 

Unsaleable products Unscalable mountains 



A Small Scale Biogas Unit Developed by Biotech, Kerala; 
Capacity: 2 kg/day of Organic Waste 

• Kerala as a case study for small scale biogas. 
A company has installed twenty thousand 
(20,000) units of small scale biogas in 
Thiruvananthapuram and Kochi, combined.  

 

• Units installed divert about 40 tons of waste 
from landfills, which is 7% of the organic 
waste generated in both cities together.  

 

• It also implies avoidance of about 5% of 
collection and transportation costs and 
resulting GHG emissions 

 

• Cost is Rs.20/day 



Approach to SWM Rules 2016 

 

An altered paradigm  



WET WASTE 



DRY WASTE 



HAZARDOUS WASTE 
 



Insanitary / Home healthcare waste 

Infectious waste Infected sharps 



Quality and quantity of waste per One lakh 
population  

WASTE FROM HOUSEHOLDS: 44.25 TONS 
WASTE FROM MARKETS         : 4.0   TONS 
 SLAUGHTER HOUSE                 : 0.5   TONS 
 RAILWAY QUARTERS  
& 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 TONS 



Waste or Resource? 

• Of this waste, 50 per cent is wet waste and 
therefore 25 tons of wet waste per day is 
generated which can be composted and almost 
150 tons of compost is obtained every month.  

 

• Furthermore, about  7 to 10 tons of dry waste can 
be sold or converted into useful products every 
day. Both these together can earn upto 
Rs.25,00,000 per month for the ULB, i.e. 
Rs.3,00,00,000 annually!     

 



Recommendation I 

Use Biomethanation for market, 
restaurants, fish wholesale, hotels, 
hostels and slaughter house waste  





Market waste - plenty 
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Bio-Methanation  -  Salient features 

• No storage of waste is required as it is to be directly loaded into the plant 
every day  

 

• No foul smell since the digesters are gas tight 

 

• No  insects/rodent menace since there is no storage of waste 

 

• The biogas generated from these digesters is substantial. 

 

• Organic digested sludge removed periodically is an excellent   manure.  

 

• Manpower requirement is less  – Unskilled manpower can be utilized  
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Current 

Material Flow Chart  

Storage Tank 

Fertilizer 

Fermentation 

Reactor 

    External 

Desulfurization 



De-centralised Biomethanation  
Nisargruna & Containerised Plants 

..an IIT Delhi startup 



Bio-methanation for market waste 



Community level Biomethanation 



Biomethanation for hotels and 
canteens 

TEAM technology at Sona TEAM technology at Faridabad 



Bngalore 2015 contd… 

Restaurant and Bulk generator 
Wet waste sorting shed  

Biomethanation Plant for converting wet 
waste to Biogas used for streetlighting 



Bangalore 2015 

Biogas stored for conversion to 
electricity 

Biogas for cooking and Electricity 
for Streetlighting 



1. Mahindra & Mahindra, Chennai 

Plant details: 
  
Capacity: 100 N.Cu.m/hr 
Substrate : Kitchen Waste 
Application: Bio-CNG 
Stage: Installed, Commissioned &             
Running. 

 

Recently Inaugurated  By Hon’ble Minstry Of 
Power Piyush Goyal 











Recommendation II 

Zero waste homes and Door to door collection of 

source separated waste and decentralized composting 

of wet waste for newly developing areas 





Separation of wet waste at source & 
Home Composting 



Waste Utilisation and Reduction at 
source  

Use terracota to compost wet waste, do gardening! 



Dry waste separation at source 

A bag hung in a convenient place Source separated dry waste 



Dry waste collection and conversion 

Dry waste conversion Dry waste cleaned and converted 





100 percent separation at source and in-house 
composting at Regency Park II, Gurugram 



Composting of canteen and garden waste in 
green campuses by  

Green Bandhu 









Segregated collection in e-rickshaws and in-
vessel composting at Sector 21A, Faridabad 

E-richshaw with Blue and Green bins for 
collecting segregated waste from Households 

In-vessel composter for colonies with 300-500 
households 



Bangalore 2015  

Dry waste Collection and storage 
at Housing Complexes 

Composting at Housing 
Complexes 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

• Household dust, 
sweepings 

• Coconut shells 
• Tender coconut 
• Old Brooms 
• Sponge & Dusters 
• Crayons 
• Wood, Furniture 
• Rubber, Cloth 
• Rexin  
• Discarded Footwear 
• Leather, Thermocol 

 
 

Raheja Residency Apartments, Koramangala 3rd  

• Emptied Tin Cans (coke, beer 
etc.) 

• Emptied Tinned  food cans 
 

• Pizza and Food Boxes 
• Junk Mail, Tickets 
• Pamphlets, Bills 
• Rinsed Paper Cups and  
      Plates 
• Empty Cartons 
• Cardboards, Bubble wrap 
• Computer Printouts 
• Empty Paper Packets  
• Paper Gift Wrapping 
• Broken Plastic Toys 
• Empty Plastic Medicine 

Bottles 
• Cartons ( used for 

Packaging ) 
• Metal 
 

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

Floor Cleaners, Toothpaste 
etc.) 

• Rinsed Plastic Plates & 
Cups 

• Empty Tetra pack  
Containers 

• Aluminum Foil 
• Empty Metal Spray Cans   
•  Shaving Brushes 
• Metal Bottle Caps 
• Broken Household Metal 

• Unbroken Emptied 
Bottles (Beer, sauce & 
jam bottles, medicine 
bottles, glass jars etc.) 

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

& Non Veg) 
• Coffee Powder 
• Dry Flowers, Seeds 
• Small Quantity of 

dry leaves 
      

• Batteries & Wires, button cells 
• CFL bulbs, Expired  cards with 

chips 
• CD/ DVD/ Floppy & Tapes 
• Broken Electronic Toys 
• Bulbs & Tube lights 
• Chargers & Adapters 
• Printer Cartridges 
• Computer and mobile parts 
• Other household electronic Items 

 Recyclable Dry Waste   
(ITC/RECYCLER) 

(Glass Bottles & Tin Cans) 

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  

Electronic Waste 

                                            (Saahas) 

Household Hazardous 
Waste (HHW) 

                                            (TBD) 

Disposal: In closed 
marked bins, to be 
kept at DOORSTEP 
ONLY 

Pickup:     Daily 

Rejects (Red 
Bucket) 

                      
                         (BBMP) 

SANITARY WASTE 
(To be suitably 
wrapped in paper and 
marked “X”) 
•  Sanitary pads,  
•  Disposable  diapers 
•  Menstrual cloths 
•  Bandages  
•  Ear buds, Hair 
• Used Cotton 
•  Any  material  

contaminated  with 
blood and the like.                    

 

Recyclable Dry Waste 
                                                                     (ITC/RECYCLER)  

Wet Waste 
                            

         (Daily Collection)  

• Cleaning agents, Mosquito 
Repellants mats, spray cans 

• Paints 
• Oils (other than cooking oil) 
• Solvents & their containers 
• Discarded Medicines/ 

Syringes/Thermometers  
• Chemical Cosmetics  
• Razors 
• Insecticides & their containers 
• Unused/ Expired Metal Spray Cans 
• Air  Fresheners  
 



  Plastic covers, wrappers, packaging of 
any kind (chips, biscuits, chocolate, sugar, 
grains, pulses etc) 

  Milk, curd, batter packets – rinsed and 
dried 

  Netted vegetable bags 

  Cleaned plastic/glass bottles 

  any kind of paper, books, newspapers, 
magazines, flyers 

  sweet boxes, pizza cartons 

  tetrapaks, soap boxes, cereal cartons 

  cardboard packaging of appliances 

  paper party plates and cups 

  inner cardboard roll of toilet paper and 
kitchen towels 

  hardware: nuts/bolts/nails/screws 

DO THROW DO NOT THROW 
  Plastics soiled with liquids 

  Expired or unused medicines, strips 
or bottles 

  Pizza boxes with pizza stuck 

  Tetrapacks with liquid inside (drain 
in the sink before throwing) 

  Heavily soiled party plates or cups 
(rinse before throwing) 

  Soiled bathroom tissue (RED 
BUCKET) or wet kitchen towels (GREEN 
BUCKET, if paper) 

  Containers with unused cleaning 
agents, cosmetics (HAZARDOUS) 

  Heavily soiled food containers from 
restaurants (rinse before throwing) 

  any kind of thermocol (packaging, 
party plates, etc.) 

Please leave the bags out only on ITC collection day! 



Wet waste 

Source: telegraph.co.uk 



Recyclables (ITC) 

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



Plastic/Metal/Glass/Paper 

  washed and dried 
  free of food residue 



  Put 20ml water in milk packet and add to milk 

  Cut open and leave soiled plastic in the sink – it will 
get rinsed while dishes are being washed  

  Wipe milk packets with a wet cloth rather than 
rinsing 

  Use waste water from washing vegetables, to rinse 
soiled plastic 

  Keep aside a separate large plastic bag to collect 
lightly rinsed plastic waste through the week. Dump the 
whole bag on ITC collection day 

  Other suggestions/ideas?  

Water Usage 



  Vegetable/fruit peels/residue 

  Tea/coffee powder residue 

  Tea bags (remove the thread and tag) 

  Leftover/spoilt food 

  Flowers 

  Wet paper 

  Egg shells, non-veg waste 

Wet waste (green bucket) 



No Plastic Lining  

Saving 2,91,200 plastic bags/year 



Smell ? 



Housing Complex at Koramangla, 
Bangalore 2015 

Composter for 40 households 
within housing complex 

Beautification of walls after 
assuring Cleanliness 



Bangalore 2015 contd… 

Biomethanation Plant in the 
Decentralised Ward level DWCC/ MRF 

Composting facility for wet 
waste conversion at DWCC/ MRF 



Insanitary waste (red 
bucket) 

  House sweepings, hair 

  Pet droppings, wrapped in newspaper 

  Sanitary pads, diapers, etc *– wrapped in 
newspaper and marked with a red X 

Home healthcare waste including syringes, 
needles, soiled cotton and bandages 

   Bin lined with newspaper only 

  Collected daily (if needed) 

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



Bangalore 2015 contd… 

Container for Sanitary+Home 
BMW at DWCC 

Decentralised DWCC/ MRF in 
every ward 



 Tubelights and bulbs 
Batteries 
Cleaning agents 
Paints 
Oils (non-cooking)  
Aerosol cans 
Cosmetics 
Insecticides 
Medicines 
Syringes 
Thermometers 
CDs/DVDs 
Cassettes 
E-waste (computer and mobile parts) 

Hazardous + E-waste 

 Common bin placed in each 
block lobby 

 Collection/Disposal  - TBD 



RECOMMENDATION III 

Make provision for separate collection of dry, wet, sanitary and 
Hazardous waste at source 



For an expanding town  
Composting for source separated household wet waste in new 

localities 

• About 500 households and a population of 
2500, the recommended method is to set up a 
door to door collection and a decentralized 
composting managed by the Residents 
Committee 
 

• Therefore it is recommended that in the civic 
amenities site, close to the area, a 
decentralized secondary separation cum 
composting facility be set up. 
 

• The residents committee be asked to monitor 
& take care of this facility. 



Example of a locality planning exercise 





 
 

Training of the 

identified  personnel for 

the door to door 

collection of household 

waste 

 

 
• Door to door 

Motivation of  the 
Households using 
Educational 
materials 

 



SWM IN THE PROJECT AREA 
  

Meetings with 
the Residents 
Association and 
formation of  
Waste 
Management 
Committee 
(WMC) 

 Identifying 
Ragpickers and 
Unemployed 
persons for the 
programme. 
 
 



Equipment and 
Management   



            Door to door collection  
              of  segregated waste 



Waste Management Committees (WMC) 

 WMCs are formed by the residents in all the zones 
and can help in sharing the responsibility of  running 
the SWM programmes in the various divisions and 
the town. 

 

 WMCs can successfully handle all the financial and 
maintenance cost of  the SWM programme as well.  

 

 Some of  the WMCs can be instrumental in building 
their own office premises and maintaining a healthy 
bank account to help the implementing agencies. 



WASTE MANAGEMENT 

COMMITTEE AT WORK 

 

 
• DISTRIBUTION OF 

SALARIES TO THE 

WASTE RETRIEVERS 

BY THE WMC  

 



Suggested structure for  

Field office-cum-shed  



 Solid Waste Management 

Demonstration site  
• ULB area is earmarked as a SWM Demonstration site  



Well managed Compost Pits 

Clean is Green!   



Wasted waste 



The collected wet waste is 

put into the pits for 

composting 

   Compost harvested at 
the end of  the cycle and  
sieved to get fine and 
coarse compost. Both 
Aerobic and Vermi 
composting methods are 
followed  



Open Space Management (OSM) 

 Development of  parks, medians, road sides and other 
open spaces in the project area. 

 

 Development of   plantations along median and lands 
beneath high tension line as green gardens-Boulevards. 

 

 Propagation of  alternative methodology for water 
harvesting and other water conservation measures. 

 

 

 



Components under OSM 

• Development of  
Parks and Mini 
forests, Development 
of  Medians 

• Development of  
Boulevard 

• Water Harvesting 

• Rejuvenation of  Mini 
- forests 

 

 



Delhi can do it too! 



SOLID WASTE MANAGEMENT PLANT, 
 NEW MOTI BAGH 

(WASTE PROCESSING UNIT) 



SOLID WASTE MANAGEMENT PLANT 
(COMPOST MACHINE OWC FOR  

HOUSEHOLD WASTE) 

 



SOLID WASTE MANAGEMENT PLANT 
(FOR HORTICULTURAL WASTE) 



SOLID WASTE MANAGEMENT PLANT 
(STORAGE/PROCESSING RACK FOR 

PELLETS & COMPOST) 

 









Door to door collection of 
source separated waste 



Bioconversion Process 

Aerobic Composting  
 The segregated wet 

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

 The heap of  waste is 
turned for aeration once 
in four days. This helps 
to regulate the moisture 
and temperature and 
hastens the process of  
organic composting. 



Collection of source separated waste and 
composting of household waste 



Rich harvest! 



Peri-urban farming 





Bangalore 2015  

Waste segregation at source and 
separate storage BBMP Dry Waste collection Centre (DWCC) / 

Materials Recovery Facility (MRF)  



Raheja Dry Waste (May ‘12) 

Blocks Paper  Plastic  
Plastic 
Bottles  

Glass 
Bottles 

Cartons
  

Books/
Craft  

Newsp
aper  

Milk 
Packets  

Metal  
Total 
in Kgs 

Total 
Amount 

A 38 42 0 0 0 0 0 0 0 80 202 

B                       

C 59 56 15 0 42 9 0 0 0 181 634 

D 25 0 4 0 21 0 0 0 0 50 280 

E 0 18 6 0 73.5 43 12 2 9 163.5 986 

F 0 29.5 3 13 31 0 0 9 0 85.5 310 

G 5 10 9 5 4         33 100 

H 46             7     194 

Total 173 155.5 37 18 171.5 52 12 18 9 593 2706 

Collection in Sep ‘12: 1000 kg in a week 



Bangalore 2015 contd… 

Transportation of Dry and Sanitary 
waste from Bulk generators 

Dry waste donation collection 
from Individual Bunglows 



Bangalore 2015 contd… 

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



Bangalore 2015 contd… 

Dry waste sorting shed with 
storage 

Recyclables Rate List displayed at 
DWCC 



New Portable Sheds 

• There are 25 sorting shed 
Including 6 Portable & Other 
•Sonia Gram Udyog Prakalp 
 1) Aundh 2) Katraj 
•200 – 250 Waste Picker 
Directly Attached Processer  
•4 TPD of waste is Processed 



Separating dry waste and motivating 
through gifts! 



Recommendation IV 

Sustained education and capacity 

building through community awareness 

and motivation programmes  



Streets 

need to be 

cleaned 

Involving young minds and hearts 



AN EFFORT TO INCREASE 

PARTICIPATION  

 STREET PLAY 
ON SOLID 
WASTE 
MANAGEMENT 
BY STUDENTS 
CONDUCTED 
DURING WMC 
ELECTIONS 
AND AT OTHER 
LOCATIONS IN 
THE PROJECT 
AREA 



MANAV RACHNA INTERNATIONAL UNIVERSITY 

FACULTY OF ENGINEERING AND TECHNOLOGY 
DEPARTMENT OF BIOTECHNOLOGY 

 

Dr. O.P. Bhalla Foundation 

Sub.: Solid waste segregation – Training for House Keeping Staff  on 13th June 2014 

 

 

   



Motivation and survey 

• Students and youth 
can be trained and 
involved in survey 
and motivation of 
residents for waste 
segregation at 
source 



Clean Up was a success!!!!! 

 

Now WHAT DO  WE DO with 

all the collected waste Plastic 

shopping bags and waste 

paper? 

 



PROGRAMMES FOR WOMEN 

INCLUDE BEST GARDEN 

COMPETITION, ROOFTOP 

GARDENING ETC 

    AN EFFORT TO IMPART 
LITERACY TO THE 
WASTE RETRIEVERS 
WORKING IN OUR 
PROGRAMME 
ACHIEVES SOCIAL 
UPGRADATION AND 
EFFICIENCY  

 

 



Start talking to 

people about 

hazards of plastics 

and Garbage 

menace 

Banners can be 

used all over  



Gather School 

Children & 

Volunteers  

Start the 

Clean up  



Create 

awareness 

through 

street plays 

Young 

volunteers  

can motivate  



Talking to 

people about 

hazards of 

plastics is 

important 

Rallies 

defying the 

rain 



Door to Door 

Campaigning 

is required 

Nothing to 

substitute 

women 

power 



Conduct Surveys & Workshops 



Carry bags 

converted to 

Ecofriendly 

Recycled 

products 

No carry 

bags, use 

Paper or 

Cloth bags  



Recommendation V 

Conversion of source separated  dry 

waste into useful products & earning 

revenue from sales and marketing. 

Establish Ecofriendly Recycling Units 

(ERU) 



Zero-waste centre at Lakkadpur, 
Faridabad 



An 

alternative to 

plastic carry 

bags 

Cost effective 

STURDY 

News paper 

bags 



1. Pulp Making 

2. Making Sheets 

STEPS IN PAPER MAKING 



4. Calendaring & 

Cutting the sheets  

3. Drying of Sheets 



5. Designing 

6. Turning Paper 

into different 

Products 



Recycled Paper Products 



ESTABLISHING Eco-friendly Recycling Units (ERU) 
 

PLASTIC WEAVING UNIT FOR CONVERTING SHOPPING BAGS TO USEFUL PRODUCTS 

 
 1.  Green loom (Multi Activity Loom) set comprising a set of 

five looms of 48” width + warping (spooling) machine + 

Charkas + all accessories 

 

2. Shed of 300 sq. ft. covered.  

 

3.  Raw material – cotton thread, liner cloth and plastic carry  

bags OR SHOPPING BAGS 

 

4.  Human power to do the weaving 

 

5.  Cleaning and drying of waste shopping bags 

 





 Plastic Waste  is collected from the 
municipalities through SWM projects 

 

 Segregated at the primary collection 
level for water pouches and plastic 
carry bags 

 

 Segregation and collection are done 
by 180 women and men green 
ambassadors employed by EGP at 
Pammal and at Kalpakkam 

 

 Green ambassadors are from the SC 
community 

 

Stage : 1

              Collection and Segregation 



 

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

 

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

 

 Frequency of transportation – 
once in 15 days 

 
 

Stage : 2

           Resources supply and logistics 



Steps in Making recycled Plastic 

Products 

1. Collection of Raw Material 

and Transportation to CEE-

ERU 

 

2. Sorting of Plastics 



 

 Cleaning is an important process  

 

 Segregated plastic water pouches and 
carry bags from the SWM projects will 
have soil and other debris and 
pollutants on it 

 

 Further segregation of clean and useful 
plastics – ensuring quality 

 

 Plastics are cleaned and washed using 
detergents and water 

 

 SHG women belonging to MBC 
community from the nearby areas are 
employed 

 

Stage : 3

               Cleaning and Washing 



 

 Washed and cleaned plastic water pouches and 
carry bags are dried in the sun 

 

 Each water packet and carry bags are cut into long 
strips using hand and scissors 

 

 SHG women from MBC community from the 
nearby areas are employed for this process 

 

Stage : 4

           Drying and cutting into strips 



Stage : 5

          Bobbins and warping threads 



 Two handloom structures are available 
and functional 

 

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

 

 Warp is the cotton thread and Weft is 
the 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 

Stage : 6

               Plastic strips on handloom 



 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 product 

 Completing 7 to 10 products per day 

 2 professional tailors do the 
stitching  

Stage : 7

                  Designing and tailoring 



 Marketing through word of mouth  

 People with Eco inclination 

 People who want to contribute their part to the cause 

 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 
 
 

Stage : 8

         Marketing of Avthar products 



       -   SWM calls upon peoples’ movement 
            rather than a technical issue at Pammal 

       -   Waste generation from communities to    
           women who find alternate sources for  
           their livelihoods  



WASTE COSTS 

ENVIRONMENTAL COSTS 

(GLOBAL CLIMATIC CHANGE)  

SOCIAL COST  

(HEALTH HAZARD) 

ECONOMIC COSTS  

(High cost paid by municipalities) 

Education and Awareness 
in the area of  

Waste Management 
Is important  

From the global perspective of  
Resource Management 



Simple machinery for making interesting things! 



Training on polyloom for weaving Plasticot fabric and fabricating products from it 





Products 



PolyAl products made from metalized 

plastics & straw 



 
 
 
 
 
 
 
 

PolyAl products 



Recommendation VI 

Consider non-burn options for End of 
Life Solutions for Non-biodegradables 

after Reuse and Recycling 





Construction & Demolition Waste 
Recycling Plant 

Process Flowchart Coverage of Shastri Park Plant 



Equipment for C&D Waste Recycling  



Shastri Park C&D Plant 

Products from C&D waste 
recycling Separation of Brick aggregates 



Roads of plastics vs Plastic Roads 



Waste Tyres to Oil 



Waste Plastics to Oil 



CSIR-IIP technology for waste plastics 
to Diesel 



Educating about Plastics 



Sustained Behavioral Change 



Recommendation VII 

Integration into Municipal Functions and 
Providing space, facilities and opportunities 
for Decentralized Waste Management and 

Livelihoods within city preferably ward wise  



LIFT MOVEMENT                       
PANCITY SEGREGATION AT SOURCE 

LIFT – Litter Free Tirunelveli  



LIFT MOVEMENT 



Award for “LIFT” from 

Mr. Praveen Prakash , I.A.S., SBM 

Director, New Delhi 
(Ministry of Urban Development) 



LIFT MOVEMENT 

 



LIFT MOVEMENT 



LIFT MOVEMENT 



LIFT MOVEMENT 



Recommendation VIII 

Waste water can be treated by 

decentralized systems and the treated 

water can be used for agriculture, 

aquaculture and water recharge in dry 

zones 



Compact oxidation pond system 



WASTE WATER TREATMENT 
PLANT (MBBR) 

30.10.2013 



Thank you 

NIUA, CURE 178 Dr. Shyamala Mani 





Common waste treatment facility 

Old dumpsites Capping and gas recovery 



Landfill gas trapping 

LFG scrubbing and electricity 
generation Leachate treatment 



Waste to Energy through RDF 

RDF preparation Air Pollution Control Devices 



Electricity generation 

Turbines Leachate treatment 



Conclusion 

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

 

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

 

 



Thank you 

smani@niua.org 



Waste Managers’ woes 
• 432 million soiled pads (even at 12% usage) of 

mixed cotton+wood pulp fibre/plastic to be 
safely disposed of every month   

 

• Contamination of  water bodies, blocking 
sewer lines, adding more non-biodegradable 
waste to landfills  

 

• Posing an occupational hazard to those who 
handle solid waste, often with bare hands 

 



In rural and urban areas especially Class II, 
III, IV and census towns we recommend  

• Manufacture and distribution of STs which are 
totally degradable including all its components 

   
• Identification of land and construction of deep 

burial pits with proper specs as per BMWM Rules 
1998 and its implementation guidelines 
 

• Deep burial of used degradable STs, diapers etc. 
and proper maintenance of pits/ constructed 
structures (in states with high water table, the 
entire structure would have to be over-ground) 
through addition of lime etc. 
 



Deep burial in rural areas in India is possible if 
the Sanitary napkin is completely degradable 


