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CBO
CBC
CoC
DWCC
Gol
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MoEF
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MT
nGOG
NGO
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RDF
RWA
SHG

TPD

tpy

ABBREVIATIONS

Bruhat Bangalore Mahanagara Palike
Community Based Organization
Clean Bangalore Centre
Corporation of Chennai

Dry Waste Collection Centre
Government of India

Government of Karnataka

grams per capita per day

Ministry of Environment and Forest
Ministry of Urban Development
MunicipalSolid Waste Management
Metric tonnes

No Garbage on Ground
Non-governmental organization
Operation and Management
Refuse Derived Fuel

Resident Welfare Association

Self Help Group

Tones per day

Tonnes per year
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EXECUTIVEUMMARY

BACKGROUND

With growing urbanization the challenges of managing the cities is increasing. One such challenge
knocking at the door of Indian cities is managing large quantities of the Municipal Solid Waste generated
every day. Currently this sereidgs exclusively a municipal service which is often provided by the Health
Department of an urban local body (ULB). Following the guidelines of Solid Waste (Management &
Handling) Rules 2000, some of the larger ULBs have created specific SWM Departmentareh

staffed by Environmental Engineers.

Like many other cities, Bangalore is also facing issuing in disposal of larger quantities of waste produced
every day. The severity of the issue became more evident in year 2012 when garbage piles started to
build alongside streets and footpaths continuously for days together. During the period the city changed

from Garden City’ to ‘Garbage City.’' This"™was du
July 2012 from the Karnataka State Pollutiamttol Board (KSPCEubsequently, another agitation at
Mandur landfill site habeguncalling for its closure based on the issues pertaining to the earlier landfill

site.

This issue of SWM has highlighted the biggest constraint of space in the cilyislascarce resource

and finding adequate land in a city like Bangalore for disposing of garbage is likely to become even more
difficult in the coming years. Adding to this, is the unavoidable truth that population and consumerism is
all set to grow expoentially. By 2030, the average MSW in the tyxpected to rise by five times and
locating more landfills would be nearly impossiblé.is therefore, important to understand the current
practices, the status of the initiatives taken up for collegtend disposal and benchmarking with the

best practices in other cities.

In this context, it is necessary teduce the waste reaching the final disposal in large quantities. Hence
there is a need to study current practice pfimary collectionsystemof solid wastemanagement in

Bangalore and suggest ways to achieve the objective of waste reduction.

®H N Chanakya, T V Ramachandra and Shwetmala, 2005, Towards a Sustainable Waste Management system for
Bangalore
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PROFILE OF THE CITY

Bangalore, the capital of Karnataka Stateone of India's fast developing city with an average annual
growth rate of 3.25 % and poptlon of 8.4 million (census 2011). It has an area of 800 sq km and is
situated at an altitude of 920 m above mean sea leltas. the third most populous city in Indi&he city

is divided into 8 zones that are further divided into 198 wards.
ABOUT THETUDY

The studyon Primary Collection of Solid Waste in Bangalsrasupported byHSMI (HUDCQ)nd is
conducted bylindian Institute of Management Bangalore (IIMB) along with Centre for Sustainable

Development (CSD).

The expected outcomes from the study are

. A comprehensive report on the status of SWM in the selestedds including processes of
generation and collection of solid wastes and
. A model system for primary collection s6lid waste.

The objectives of the research study are

1. Toassess thguantum and the composition of W% in selected wards of Bangalore.

2. To undertake due diligence of the primary collection systems of MSW in selected wards, and
identify the key issues and gaps hindering the collection process. This would include studying
various practices tried by different groups.

3. To study the behaviour fothe citizen and identify their concerns and issues in storage,
segregation and disposal of solid wastes.

4. To recommend model collection system and best practices to be followed during the collection

system. Also, to suggest a suitable strategy for imftiregbehaviourof citizens.
METHODOLOGY
The study has the following steps:

e Review of literature
Literature on SWM studies, research papers, articles with reference to solid waste in Indian
cities and Bangalore, in particular, were studied. Best practiteslid waste management in
other Indian and International cities were studied. Also some of the best practices (at a small
scale) in Bangalore were reviewed.
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e Selection of Study Area

Out of 198 wards, it was proposed that 5% of wards i.e., 10 wards vbeutthosen in the first phase of

the study. The selection of wards was done considering different strata of citizens, institutions,
locations, etcThere are total 8 zags under BBMP jurisdictio@ne ward per zonevasselectedthrough
random sampling metd in order to get the status of solid waste management for the entire Ciyt

of the remaining two wards, one wamdasselected from old areas of the city where there is maximum
floating population, high density commercialeas and haphazard/unplannetense development and

the other wardwasselected based on the best practices currently adopted in segregation, storage and

disposal of waste.
Care was taken to select those wards where the following categories of waste generators existed:

Residential poplation; Slums / Areas around slum@pmmercial Establishments (Hoteliers / marriage
halls / convention centresshopping malls)Markets (Vegetables, fruits, meat)stitutions (Hospitals,

Schools, Colleges, etand; Industries (including IT Parks)

Theward selected from old areas of the city is Ward no. 110 Sampangiram Nagar and the ward selected
based on the best practices adopted is Ward No. 65 Hdalleshwaram. The selection of Ward no.65
was based on the discussions with the BBMP officials, fe@d\s®d field visits made to the warthe

wards selected are indicated in the map below:
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1. Ward No.110
Sampangiram Nagar
FAST 70ONF

2. Ward No.91 Bharathi
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6. Ward No.160 Raja
Rajeshwari Nagar
RAJARAJESHWARI ZONE

7. Ward No.174 HSR Layout
BOMANAHALLI ZONE

8. Ward No. 3 Atturu
BYTRAYANAPURA ZONE

BUOANLAUAr AL

BOMMANAHALLI
9. Ward No.15 T.Dasarahalli
DASARAHALLI ZONE

10. Ward No.85 Dodda
Nekkundi
MAHADEVPURA ZONE

e Process Mapping
Understanding and mapping the processes involved right from generation of MSW from various
domains to storage, segregation, detrdoor collection, transportation, treatment and
disposal of MSWRrocess flow charts for all the selected wards are studied and analysis of areas
where the performance is poor is identified and explained.

e /AGAT SyQa { dz2NBBSe
The citizen’s survey was conducted to achieve

collection systems of MSW in selected wards and identifying the key issues and gaps in the
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collection process and,; t o s tardoncemsirestoraget i zen’

segregation and disposal of solid waste.

A sample of 1000 households was surveyed from the selected wadf@ssamples from each
ward. The method of sampling was stratified random sampliigpe following were the

categories of samps along with the distribution of the survey:

Wards with all categories

¥

Households Others
> Individual ——> Restaurants (3)
> General (70) ——> Marriage Halls (1)
—> Slums (15) —= Nursing Homes / clinics (1)
> Apartments (3) ——> Hospital (1)
—> Schools (1)
——> Shops (5)

e Determining the quantum and composition of waste

In order to abieve thequantum and composition of waste, a study conducted by Infrastructure
Development Corporation of Karnataka (iDeCK) in 2008 on Integrated MSW Strategy for Bangalore
City was referred. The study was carried in 8 zones of Bangalore and the selected hausehold
contained the various categories, i.e., HIG, MIG, LIG and slum area. The sample waste generated was
collected from 128 households for 7 days (896 samples). The composition of waste in the study was

derived by taking the waste generated by the selecteddeholds as the sample for the study.

The data from the study was used to arrive at the organic and inorganic quantities of waste

generated at household level.
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e Discussion with other stakeholders
The other method to achieve Obijective 3 is to discuss wasteagement practices adopted by
involving various categories of waste generators like hoteliers/ marriage halls/ convention
centres, markets/shop owners, hospitals, educational institutes, builders (construction waste),
contractors, etc. This method isadlly suited to understand the behaviour and attitude of bulk

waste generators towards maintaining a solid waste free environment for the city.
ABOUT WASTE GENERATEOWANAGEMENN BANGALORE

The total Municipal Solid Waste has increased from 650 tpd8)1&81450 tpd (2000) and aboG600
(2010) tons per day (tp8l) The total waste generated in 2012 is 4650 ‘tptihe following is the

percentage of waste generated from various categories:
A Households 54% percent of the total waste;
A Markets & function hlis - 20% :
A Commercial establishment & institutiond 7% and:
A Others- 9%

The current practice of solid waste management at BBMP is, about 70% of the MSW (Municipal Solid
waste) activity starting from primary collection to disposal has been outsourc8@% is managed by

BBMP.
Primary Collectiof

A The primary collection is performed using pushcarts & auto tippers
A Around 11,000 pushcarts & 650 auto tippers usedor Door-to-Door collection
A Around 4,300 Pourakarmikas (Sweepers) of BBMP & 10,000 Pamikéarfrom contractors

used for Door to Door collection & sweeping activities.

*HN Chanakya, T V Ramacharaitd Shwetmala, 2005, Towards a Sustainable Waste Management system for
Bangalore

"BBMP, Department of Environmental Cell, 2012, Policy on Integrated Solid Waste Management
8 Secondary data from BBMP
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Secondary Collection & Transportation

A There are about 600 MSW transportation vehicles including Compactors, Tipper Lorries, Dumper
placers & Mechanical Sweepers both BBMP @mdtractors

A The waste collected from the households is brought to a common point i.e., secondary
collection points (vacant sites, road sides, etc.) from where it is shifted to the compactors &

tipper lorries for transportation to the treatment / dispossites.
CURRENT ADMINISTRATIVE STRUCTURE FOR MSWM IN BBMP

The chart below shows the administrative structure of SWM in BBMP.

Commissioner of BBMP

v

Additional Commissioner (Health)

'

A 4 A 4
HEAD OFFICE ZONAL OFFICE
A 4 A 4
Chief Engineer & SWMc¢ Landfill Sites Additional Commissioner of Zone
Chief Engineer 2 SWM¢ Bio mining
Chief Engineer 8 SWMc¢ Dry Waste Centres v
Chief HealthOfficer ¢ Bulk waste generators Chief Engineer of Zone
4 v
Executive Engineer Superintendent Engineer of Zone
v v
Asst. Executive Engineer Assistant ExecutivEngineer at Sub
division
A 4
Envn. Engineer / Asst. Engineer v
Envn.Engineer or Assistant Enginee|
v at Ward level

Work Inspector

\4
Junior Health Inspector for each ward

\4
Pourakarmikas or Contract workers

o Secondary data from BBMP
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CONTRACT AGREEMEBALIENT FEATURES

BBMP manages 30% of waste in the city and the management of 70% is assigned to the private
contractors There are around 91 contract packages. (Each package consist3 wfagls) The
maxmum period of contract is 3 gars. The following are the activities assigned to the private

contractors:

A Doorto-door collection of segregated Municipal Solid Waste (MSW&t waste dry waste and

sanitary waste separatetyn daily basis and dry wasexclusivelyon two days a week basis.

A Clearing of street litterbins is also part of this contract and the successful bidder is responsible

for timely clearing of the street litter bins and transporting the same to the designated location.

A Sweeping of roads, streetfotpath and pavements, removing of MSW from open tertiary road
side drains and shoulder drain, uprooting of vegetation and transportation of the same to

designated locations.

Collection of Municipal Solid Waste from the bulk waste generators is nott @fihis service contract.

The flow of waste proposed in the contract agreement is:
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In the present system the waste is transferred to the ground and then transported to another vehicle for
transportation. It is proposed that no waste showtdich the ground and should be directly transported

to bigger vehicles.

Existing System

OG systemn

.
{

M.

The following scope of work suggests the importance of segregation of waste as part of the service

contract:

A Collection of Wet MSW on daily basis

A Collection of the dry waste twicenia week from each household and transported to the
designated Dry Waste Collection Center

A Sanitary waste separately collected and transported to the designated Hospital/Nursing Home
notified as sanitary collection centre

A Promote MSW Segregation at holisdd level through awareness campaigns and other suitable

means.
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A Wet waste and dry waste shall not be mixed either at the time of collection or transferring the
same to processing site

A The waste from shop keepers, vendor and street hawkers shall be csomylcollected in
segregated form without allowing them to throw the waste at untimely hours near the

secondary storage points.
The terms of paymentf the contractorare:

A The payment decided as a lungum fee based on the number of pushcarts, vehicled a
equipment provided along with the respective manpower for each package. Any default in the
provision of same shall img a penalty and thereby reding the lump sum payment

A The Service Provider contractor shall weigh the waste at the weighbridge sebyup
BBMP/processing unit operator. If such facilities are not available, the Service Provider
contractor must weigh the waste in the intermediate weighbridge (electronic) at his own cost.
The records of weighment should be submitted along with the mortitils:

A No objection certificate from representative

“Suchi Mitra” is to be obtained before release
OTHER SWM INITIATIVES BY BBMP
Dry Waste Collection Centres (DWCCs)

The Dry waste codiction centers are set upy BBMPfor recycling the dry materials like plastic,
paper, glass, metals, et€here is a lan is to set up a DWCC in all the 198 wards. Till October 2013,
148 DWC€have been set upof which 100 are functional, out of these :WCCs have been
entrusted to NGOs.

Kasa Mukhta Programme

This programme was launched on™auly 20131t is an atsource segregation initiative at ward
level developed jointly by BBMP & Wake Up Cleantpas launched on 24th July 2013 with a view
to introduce destination bound processing of wastes and to be scaled City wide once the program is

stabilized. The initiative was planned to start in 22 pilot wards
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Registration of Waste pickersformal recognition of their role by BBMP

Foll owi ng t liectiMein RO11AttheaBBBIR Cosnmissioner issued an official circular to
register wastepickers and itinerant buyers and enumerate scrap dealtire first step towards

formal recognition of their role.

On 9th August 2011, at thdéirst Wastepickers Convention, 200 waspicker ID cards were
distributed following the registration. As of 2013, the BBMP has distributed over 5000 ID cards and

have sanctioned additional 7000 registrations.
Karnataka Compost Development Corporation

KCIT was established in 1975, involved in-&@endly treatment of city garbage and agriculture
waste through production of compost based organic manure and veomipost by adopting

aerobic decomposition windrow method

The plant was receiving 50 tpd in tl&arly years and it was set up to receive 200 tpd after its
expansion program under Bangalore Mega City Scheme. From September 2008 onwards the receipt

of garbage was stopped due to accumulation of untreated garbage.

KCDC was revived in 2013 after fivergeaf inaction. In June 2013, BBMP started sending KCDC
around 100 tons of vegetable waste a day, from Madivala and city market. Currently it treats about

600tons of waste every day i.e 300 tons of the existing waste and 300 tons of segregated wet waste.
PROCESS MAPPING

Process mapping was done to understand the collection system right from the generation, collection
to disposal of solid waste from various domains like households and bulk waste generators. An
attempt to map the process of waste flow in tH€ selected wards was also madehapter 3

consists of the charts showing the existing flow of waste from households and bulk waste
generators. It also contains the process flow of waste from the selected 10 wards along with their

timing, infrastructure povided and waste generators covered.
ASSESSMENT OF QUANTUM AND CAVIRD OF WASTE

A study conducted by iDeCK in 2008 on Integrated MSW Strategy for Bangalore City was used to
assess the quantum and composition of wastdwe study has quantified in detéhe composition of
waste generated.Using data from this study, the quantity of organic and inorganic waste generated

at household level was derived.
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Quantity of organic and inorganic waste generated at household level is:

Broad Category Percentage  Quantity of waste (tonnes) ‘
Organic 58.33 1225
Vegetable 29.38 617
Organics 22.76 478
Grass And Leaves 6.19 130
Inorganic (Recyclable) 32.66 685
Paper 8.88 186
Plastic 11.88 250
Cardboard 3.88 81
Textiles 3.88 81
Leather 0.38 8
Metal 1.13 24
Glass 2.63 55
Inorganic (Landfill/Biomedical/Hazardous) 9.01 190
Battery 0.13 3
Electronic Items 1.75 37
Debris 5.38 113
Biomedical 1.75 37
TOTAL 100 2100

The findings of the studipy iDeCHKndicate that the per capita household waste generatisrabout
225.70gpcd. Per capita waste generation excluding slum areas is 248.80gpcd. The population as per
Census 2011 is 8,425,970. Taking the figure of per capita waste generation excluding slum areas

(248.8gpcd), the total household waste generate@angalore is 2100 tonnes

The breakup of this waste into 3 categories Organic, Inorganic (Recyclable) and Inorganic (landfill,

biomedical, hazardous) is done

A Organic waste generated from the households is 1225 tpd (58.33%),
A Recyclable component is 685 tpd (32.66%) and

A Nonusable inorganic including inert, debris, biomedical and hazardous waste is 190 tpd (9.01%).
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If the organic and recyclable waste is separated from the waste stream at the point of generation and
collectedin a segregated manner, the remaining 190 tpd (9.01%) is the waste that the authorities need

to find a solution for.

As per the SWM Policy document prepared by the Department of Environmental Cell in year 2012, the
household waste forms 54% of the total sta generatedn the city. Considering total household waste
of 2100 tpd as 54%; the remaining 46% i.e. 1788 tpd is the waste from commercial establishments,

markets and function halls, institutions and others.

Hence thetotal waste generatedin the city as per our calculations 8888 tpd (based on study

conducted by iDeCK in 2008).

FINDINGS OF THE STUDY

The following are the findings of the study:
Process Mapping major concerns

A Even though the contract suggests Garbage on GroundGoQ method, thetransfer of waste

at each stage is done manually
A Segregation of waste is not taking place in an organized manner

A Even if the segregation is happening at individual household or commestablishments
levels, there is no formal system of collecting thaste in a segregated manner and disposing it

in the same way so that minimum waste reaches the disposal site

A In most of the places the secondary collection is over by afternoon. Any waste reaching these
points (in areas where there is no detr-door collection) after this time remains there for at

least a day before it is cleared the next day

A Even though the contract specifies the tools/ safety equipment to all workers once in 3 months

and uniform twice in a year, none of the ward has all the equipmespasified

A Due to lack of 100% dodo-door collection and segregation, not all the dry waste produced

reaches the DWCCs

A Due to the protest of the villagers in the areas surrounding the dump sites, the waste collected
in compactors/tipper lorries is takeonly at night after 11.00 p.m. This results in decay of the

wet waste thereby causing more problems at the sites.
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Observations from the survey resultsfrom households

A The systems are not standardized across warndserms of level of segregation -aburce,
primary collection, street sweeping and secondary collection

A Performances across the wards vary and mostly depend upon the officers, corporators and
people than on resources.

A Average performance of street eeing is poor.

A Though 75% of the waste is collected directly from the households, the remaining 25% of waste
coming on the streets, vacant plots, etc. is not efficiently collected.

A Also most of the waste collection and street cleaning is over by noon and any waste that comes
on the road after noon gets cleaned up only the next day. iBhe of the major sources of
problem in waste management at Bangalore. The waste lying at tt@ndary collection points
spreads onto the roads and footpaths by stray animals and also by addition of more waste till it
gets collected

A There is considerable lack of awareness and participation in segregation of waste protiueed.
households are not aare about the method of storing dry waste (in plastic bags/buckets) and
wet waste (in paper bags/ plastic buckets).

A Just 40% households segregate the waste out of wB@&h say that thgpourakamikas mix the
segregatedvaste while collecting This indicate that only 28% of the waste enters the waste
stream in a segregated manner.

A Limited people’s participation is seen by way

A Although respondents seem to be aware about the waste management issues in Bangalore a
importance of atsource waste segregation, on ground implementation of the same is restricted
to some localities only.

A More than 60% respondents are ready to pay for solid waste management services and 28% are
neutral about the payment for the services

A The wards that are cleaner than the others are

field of SWM.
Observations from the survey resultsfrom shops & bulk waste generators

A Overall service delivery and waste segregation in case of shdpslk&waste generators is

better than that of households but has scope for improvement.
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A

In areas dominated by shops & restaurants, most of the doorstep waste collection and street
cleaning is over by nooithe waste that comes after noon remains on theddill it is collected

the next day.

In commercial areasthere is a need to strongly address the problem of littering. The
shopkeepers can report and BBMP can fine the defaulters in such cases.

Segregation of waste is performed by more than 60% gbardents in both cases, however

some of this segregated waste is mixed up by the workers and only 44%, in case of shops and
54%, in case of bulk generators, enters the waste stream in a segregated manner

Participation in solid waste management activitigke |l registering complaints, attending
seminars/workshops, RWA meetings is low (25%) in case of shops and minimal (10%) in case of

bulk waste generators

Administrative Structure

The following observations were made with respect to the current administeasitructurein managing
solid waste by BBMP:

A No effective monitoring mechanism. Monitoring at each ward depends upon individual chief
executive and the success in implementation of solid waste management rules also depend
upon higher extraordinary championship

A Change in organizational structure to an approachable decentralized structure.

A Also post of environmental engineers have been created for better skill set to carry the
municipal services of solid waste management.

A Adequate training of engineers amle clarity of individual officers and staff is needed to
improve monitoring.

A Inadequacy in career growth avenues for qualified / specialized staff is demotivating.

Contract Agreement

The advantages observed are:

A

System of giving small and multiple catts is easy and quick to implement. The private
entrepreneurs are willing to invest in collection and transportation equipment, as well as
providing labour, tools, equipment, etc.

BBMP is able to cover the city even witkhiouse limited resources
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Thelimitations observed are:

A Fragmenting the accountabilitythe tendency is to pass the blame between the contractors /
multiple staff.

A Segregationhas becomeimpossible with passing of blames between the generators and
contractors/BBMP.

A A lot of monitoring is required. Lack of the same leads to payment without getting the desired
results

A Technology has not been adequately utilized for monitoring purposes.

A Role of NGOs /SHGs / RWAs is limited due to the current system of contracts

A Payment by weigt acts as a disincentive for the contractor to collect waste in a segregated
manner.

A The <contract should include the service provi

dumped by service provider of any other area.
Policy Level

Policy of integreed Solid Waste Management 2012 for BBMPprepared by the Department of
Environmental Celincludes ways of involvement of private sector for MSWM through appointment of
independent private agency for bulk waste producers; heteshouse collection comacts to waste
pickers/INGOs or SHGs; comprehensive contracts with contractors providing their own vehicles and

responsible for Labour Laws; performance oriented contracts based on outputs and not inputs.
A guideline for PPP in waste processing is alsogbdne SWM Policy for Bangalore.

The policy, however, lacks the waysmdentivizingdis-incentivizing the citizens and other stakeholders
to segregate the waste. It lacks the means of effective mechanism and role of citizens in monitoring the
servicedelivery on a daily basi$t does not contain the standards for evaluating and monitoring the

performance of the service providers.
System Deficiencies

A The normative standards stated in the SWM Policy for Bangalore for segregated storage of
waste on prenses, dootto-door collection, street sweeping, secondary storage have been
rarely crosschecked with the ofground performance of the contractors / workers.

A There is lack of proper data at ward level to measure the performance of the service provider

using standard norms.
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A The mode of payment is based on quantity of waste brought to the landfill. This acts as a
disincentive towards waste segregation and waste reduction.

A Contract changes required to ensure that segregated wet waste is composted fully.
Proces Deficiencies

A Segregation of waste and awareness creation
Though lots of initiatives have been takinterms of creating awareness about waste segregation
none of them are carried on a regular basis. As a result the initiative of introducing segregfation
waste dies before it picks up.

A Primary collection and storageabsence of standards
The waste collected from dodo-door using pushcarts is unloaded and stored in temporary depots
which are vacant plots or road sides which necessitates multiple imgndf waste. Wastespills
over, which isunsightly and unhygienic.
The workers collecting waste from detw-door are either not given the required tools and
equipment or they have not been educated enough to use them. As a result, they handle the waste
without the use of safety gear like boots, uniform, gloves, etc.

A Dry waste collection centres

One of the unique initiatives, if properly administered can help in separating almost 30% of waste

produced per day. Due to lack of proper waste segregatiomittizery effective.

A Secondary collection and transportation
- Most of the autos are old, unkempt and open without hydraulic system.
- Practice of manual loading of waste prevalent.
- Inefficient workshop facilities.
- Very fewcompactorsand mostly the wastgets transported in open lorries or trucks with bags
of segregated waste hanging on the sides.
- Lack of synchronization of primary and secondary collection of waste result in multiple waste

handling
Monitoring and Supervision Deficiencies

A The biometric sysim suggested in contract document to monitor the punctuality and regularity of

the workers/staff is not yet implemented
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A At the ward level, only the junior health inspector is fully responsible for regular monitoring work.
The rest of the officers are mostly engaged in activities other than solid waste management.

A Implementation of penalty system is completely missing andnethough the SWM policy for
Bangalore clearly states the penalty charges, the primary survey does not reveal even a single case
where they have been fined for illegal dumping of waste.

A The startup programs / initiative taken up by the Corporation failedto lack of strict monitoring

and serious implementation of penalty system.
Service Quality Gap

Lack of standards, lack of quality personnel, lack of proper data and lack of effective use of technology
leads to lack of quality monitoring and assessment. The poor performance, in current scenario, is the

result of lack of quality monitoring and assessh

Lack of Standards

Lack of Quality
Personnel

Lack of Quality Monitoring Poor
and Assessment Performance

\ 4

Lack of proper data ]

Lack of effective use
of technology
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RECOMMENDATIONS

The extent of segregation can be linked to the social value of segregation. The greater the extent of
segregation, higher will be its positive impact on the society and lesser the extent of segregation,

greater will beits negative impact on the society.

The social value curve can move from negative to positive if the extent of segregation inc(aases

shown in the graph belowHence large proportion of segregation is important to improve the quafity

society.
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The city is already moving towards the system of segregation for handling the large quantity of waste
produced and the infrastructure for the same in already place or in the proeesse, it would be wise

to incorporate segregation of the waste as the solution to the waste management problems. By
reducing the quantity of waste produced, one can economically handle the management of solid waste

in Bangalore. To achieve this all thakeholders i.e., the residents, the Corporation, the contractors,

the pourakarmi kas (workers), rag pickers and the

role. The various ways by which it can be done are:
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Policy level
A Policy of Integrated SolitVaste Management 2012 for BBMP to be modified and followed

Contract changes required to ensure that segregated wet waste is compostedTiadlychange

recommended in the waste proceseMl in the contracdocuments is as shown below:

Process Cycle
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Door-1o-Door

Recycle
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Products

Landsill

Kasa Muktha Waste Flow

This change in the process flow is to ensure that the waste reaching the landfill site is minimum,

achieved after segregation of wastesdurce or segregation of mixed waste at the next level.
A Laws forimplementing Extended Producers Responsibilities

- Strict laws should be framed to implement the Extended Producers Responsibility (EPR), which

should take care of large amount of unmanageable waste from this stream.
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- Producers should take back the packagiems at a certain rate of redemption (For e.g., thin
plastic packets of chips, kurkure with metal lining; expired medicines; empty glass /pet bottles,

empty cans, etc.)

- The companies should be made responsible for reducing the large quantity of parkeagte

generated through the products they sell.
A Segregation asource to be mandatory responsibility of the generator
- Strictimplementation of segregation atource
- Waste should not be accepted free of cost by those who give mixed waste to the poukakami

- Mixed waste can be collected by the pourakamika by charging a fee for segregating the mixed
waste. The pourakarmikas should have the right to reject the mixed waste if it is difficult to

segregate the waste.

- Whenever someone misses giving waste to gwrakamikacollecting waste from doeto-
door, it shall be the responsibility of the generator to drop the wastedbarge basis) at the
Clean Bangalore Centre (CBC)

A DWCC converted to Clean Bangalore Centres (CBCs)

Dry Waste Collection Centres to benverted to SWM solution centres for activities related to solid
waste management at a community level. They can be called as Clean Bangalore Centres (CBC) that shall
run in collaboration with BBMP to provide the land & building and supervision; NGOsf@H{as-to-

day functioning and; Industry (private players) to bringhe managerial skills of running the centres

and to make them economically sustainable. The following activities can be part of the CBCs:

Dry Waste collection centre & further segreigatof the dry wastgdry waste can be brought to

the centre by PKs collecting from detr-door or by residents themselves)

- Collection bins for mixed waste to be collectedararge by those who misseglving waste to
the pourakarmika collecting the waste frodoorstep.

- Collection bins foother inorganic waste (sanitary / hazardous / inert wastepe collected on

charge by those who missegiving waste to the pourakarmika collecting the waste from

doorstep.

- Help/guidance for those who are composting the wet waste at household / community level
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A store for selling standardized materials related to SWk pins, hand gloves, waste paper
bags for collecting wet waste, covers for collecting dry wastatemal for composting wet
waste, compost produced from wet waste, etc.)

Information on proper segregation of waste

Awareness campaigns to be conducted on a regular basis in the CBCs

The Clean Bangalore Centres should be a role model for maintainingredsarih the locality.

Organizational / Institutional

A
A

BBMP to have a separate MSWM department with staff dedicated solely for SWM related work.
Appointment of Environmental Engineers / Public Health Engineers / Sanitation exyptrts
effective training réated to Municipal Solid Waste Management

Define clear roles and responsibilities of all working in SWM Departmightadequate career

growth avenues for qualified / specialized staff.

Due diligence of System

> > o

Three bins system of waste segregation (wey, ahd other inorganic waste)

Tackling wet waste at household / community level / city level

Dry Waste Collection Centres to be run by SHGs/NGOs/private bodies-snstalhable basis
Collection and transportation of other inorganic waste

Standardizatiorof segregation, collection and transportation system

Synchronizing primary and secondary collection

Limit Contractual services, enhanced role of BBMP, citizens and NGOs/SHGs

Three bin system of waste segregation

Introduction of segregation of waste into 3 broad categories need to be brought about.

The 3 categories are:

wet waste (organic waste) approx. 60%,

dry waste (recyclable waste) approx. 30%and

other inorganic waste (sanitary / hazardous / inert wasteprax. 10%

This is necessary to remove the menace of segregating the third category mainly the
sanitary/biomedical/hazardous waste from the wet and dry waste streams and thereby make it
easier to process the usable substances from the waste

Tackling wet vaste (60%) at household / community / city level
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Encourage composting of waste at household / community level

Service can be provided by BBMP pourakamikas / NGOs for those who are willing to treat the
wet waste at household / small scale level using vari@echnologies to convert it into compost

The pourakarmikas collecting the waste from the doorstep can be equipped forhwdihg

such an activity and also supply the material for the same. This service is to be charged to the
household and done withouwffecting primary collection.

NGOs or other private agencies can also be allowed to provide such a service. They can also
have a buyback system of the compost generated.

Areas where household / community level composting is not prevalent, the curretgrsyof
door-to-door collection and transportation to KCDC / private composting units to be adopted.
Waste to reach at these units before it decays.

The Clean Bangalore Centres in each ward to assist the residents in this regard.

Tackling dry waste (30%)t &elf sustainable Dry Waste Collection Centre€lean Bangalore
Centres (CBC)

DWCCgproposed to be converted into Clean Bangalore Ce(@RCs) thadre established oare

under construction in each ward.

The service provider to collect/buy the dry wasiece a week from various generators within

the ward using their own vehicle/s. The dry waste can also be collected by the door to door

Pourakarmikas and sold &@BCs Or citi zen’s can al so come anof
convenient time.

The serwe provider earns by selling the segregatedwlagte at the wholesale market.

BBMP to ensure that these service providers collect all the waste (including low value dry waste)
from the generators

Collection and Transportation of other inorganic waste (1p%

Current system of collecting waste using push carts or autos, with an additional system of
collecting the waste in a segregated manner to be deployed by BBMP

Inorganic waste (sanitary / hazardous / inert) from all the generators and organic waste from
those who are not processing the wet waste to be collected in separate containers.

Hazardous waste to be addressed through EPR

Wet waste to be taken to composting units (within 24 hours) only

Certain portion of waste like sanitary and biomedical waste tosbat to the designated

incinerator centres. The remainingarganic waste € 10%) to be sent to landfill sites and
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therefore around 200 tpd of solid waste cabe dumped in landfill siteslf the amount of this
waste increases, theontractorsshouldpay a penalty. A target time needs to be set to achieve
this.

Monitoring and Supervision

U LYGNRRdzOS / AGAT SyQa az2yAiliz2NAy3 {&adsy

A Modern concepts of social volunteers can be in
to solve realife problems such cigiissues.

A Preparing citizen’'s report cards would involyv
ward. (Best practice case of ward no. 103, Punjabi Bagh, New Delhi).

A Modern day technologies like smart phones, social networking sites, etc. shouldeloefor
quick reporting and generation of MIS repert

A lnvolvement of citizen’s through regul ar repo

interest of the citizen’s alive and also keep

Pourakarmikas with
pushcarts / Auto tippers

T Repeat / unaddresse; Higher
E Households complaint Authority
S
L
wle ] .
<[ :
'i(J E Complaint : :
afg Social Volunteers | reflects on 5> Officer Incharge
% / Suchi Mitras | BBMP websitg : (JHI/SHI)
j= : A
Tools for
monitoring :
collection of waste: (€% > v
Maps, : :
Routes agd Timin i_| Asst.Engg./ Asst. EE
9 > Exe Engg. :

Addressed complaint ¢
reflects on website :

U Strict Monitoring and Penalty System by BBMP
A Monitoring Information System (MIS) for Solid Waste Management in each ward should include

ward maps, route maps, and timing of services.
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Use of technology (smartphones, internet, etc.), media (television, newspaper), signage,
websites to be done for awaness creation, achieving standardization and monitoring.

Services provided by the contractors / SHGs / NGOs to be monitored by the Citizen volunteers

and SWM department officials.

Penalty system as suggested in the Policy for Integrated Solid Waste Maegrig2012 for

BBMP to be followednd implemented

Pourkarmikas should be allowed to reject mixed waste at the household level or accept it with a
penalty. The composting units should stop accepting the waste if the contractor continues to

send mixed waste.

Professional Management of the whole system is needed

For preparing the ward | evel data base, a pape
(I SWM) Action Plan for BBMP wards’ prepared by
I AGAT SyQa O2¢yySO0 k RAaAO2YyYySO

The key to this proposal is regular awareness and strict implementation drive till the habit of
segregation is inculcated in the current and new generation

‘Kasa Mukta Week’ may be celebrated to make p
resporsibility. Involve Schools in the programmes.

Doubt <clarification for waste segregation usi.l
apps.

Regular training programs to pourkarmikas and demonstration to households.

Regular awareness programs for edtinog the citizens about the importance of segregation

should be carried out

Help from schools to mobilize the students by explaining about household waste segregation

and inculcating such habits in the young ones for easy implementation at household level

Implementation and benefits

Most of the infrastructure is already in place for this model. Implementation and enforcement of the

rules needs to be achieved for its success.

This model would help in tackling the growing amount of waste generated dueatmyety lifestyles and

would help in resource recovery at minimal cost just by segregating the wastauate. The key to the

success of this model will be daily collection of wet waste and transportation of the same to the

resource recovery plants or deaalized treatment units. This would help in engagement of existing
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pourakarmikas and contract workers but reduce the burden of high contractual cost to the BBMP. It
would also curtail the extent of mgractices in engagement of contractors. Involvement ci ti zen’
through regular report card system and its effect

also keep the authorities on its toes for performing.
Way Forward

A model packet (8 ward) can be selected for implementation of tladove suggestions. This packet
can act like a lab for experimentation of suggested modiesuccessful, the model can be replicated in

50% of the packets in the second phase (6 months) and then in other parts of the city.
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1.

INTRODUCTION

1.1 PROBLEMASSOCIATED WITH SDWMASTE MANAGEMENTINDIAN CITIES

India is the second largest nation in the world, with a population of 1.21 billion, accounting for nearly

18% of wor |
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human

popul ati on.

t

S
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377 million, which is greater than the entire population afitdd Sates, the third largest country in the

world according to populationWith the growing urban population in India, the amount of waste

generated in every town or city is a mattef concern. This waste generated need to be managed for

maintaining cleanliness and hygienic living environment for the city habitants. The per capita waste

generation rate in India has increased from 0.44 kg/day in 2001 to 0.5 kg/day in 2011, fuelled by

changing lifestyles and increased phasing power of urban Indialis

Solid waste management is the only service which is exclusively a municipal service across India. Often

this service is provided by the Health Department of a ULB, usually headed bitla ®Gficer. However,

following the guidelines issued under Solid Waste (Management & Handling) Rules 2000, some of the

larger ULBs have created specific SWM Departments which are staffed by Environmental Engineers.

Presently, several deficiencies petsis the management of solid waste across Indian cities. These, as

highlighted by Asnani include the following: absence of segregation and storage of solid waste at source;

lack of proper primary collection system from the source of waste generationulmegweeping of

streets; temporary waste storage depots which necessitate multiple handling of waste; inadequate

system for transportation of solid waste; and unscientific processing and disposal of'waste.

loAnnepu, RK., 2012. Sustainable Solid Waste Management in Iriddavnloaded from:

http://swmindia.blogspot.in/

“Asnani, P. J2006. Solid Waste Management. Chapter &iia Infrastructure RepartOxford University Press,

New Delhi.
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Further, issues such as rapid increase in atedse served and quantity of waste generated aggravate

these deficiencies.

These deficiencies result in irregular dumping of waste on roads, drains, vacant sites and any place
possible outside the premises. This being the general habit of most oftiensi the common areas of

the city always remamdirty until the municipal bodies clean them up. It ought to be mentioned that
there are two key human behavioural factors which directly impact each of these deficiencies. These
include: (i) apathy of muaipal authorities as they often do not prioritize solid waste management as a
municipal service and are not suitably trained; and (ii) absence of participation by the citizens and
community at large in management of solid wastes (for which, again, thécipahauthorities are often

held responsible) (Asnani, 2006: 161).0One of the major problems faced by many ULBs is that the sites
used for dumping the waste are either close to some existing villages or are future city areas. This results
in anger and outige amongst the villagers that causes agitation for dumping of waste. The Municipal
bodies responsible for waste management have to look for other areas where they can dump the waste
on a daily basis. Over a period of time the same problem starts in the@sedumping areas. This is a

persistent problem and hence a solution needs to be derived.

The problem of managing the solid waste might just grow and get out of hand if not catered to within a
time bound manner. According to estimatdle total municipalsolid wastegenerated in urban Indian
2011 is68.8 million tons per year (TPY) or 188,500 tons per day (elizgaing a 50% increase in MSW

business as wusual scenario”

million TPY (440,000 TPD) by 2041; in the next decade, urban India will generate a total of 920 million

generated within a decade since 2001n a

TPY of municipal solid waste that needs to be properly managed in order to avoid further deterioration
of public health, air, water and land resources, andthqual i ty of l'ife in Indiai

usual scenari o, I ndia wil!l not be able to dispos

1.2 PROBLEMS OF SOLIDSWA MANAGEMENT INNBAALORE

Like many other Indian cities, Bangalore is also facing idaudisposal of large quantities of waste

produced every daylhe total Municipal Solid Wastgenerated in Bangalore cihasincreasedrom 650

2Kumar, S., 20034unicipal Solid Waste Management in India: Present Practices and Future Challenge
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TPDin 1988 to 1450 TPDNn 2000and about 3500 TPD in 2009.Tiper capitawastegenerationhas also
increasedrom 0.16 kg/d (1988) t00.58 kg/d (2063)

The severity of the issue became more evidamtyear 2012when garbage piles started to build
alongside streets and footpaths continuously for days togetbowing a closure order of Mavallipura
landfill siteon 11"July 201Zrom the Karnataka State Pollution Control Board (KSF@Bywing this,

there were agitations by the local residents and some NGOs demanding for the closure of other landfill
sites die to environmental and health impacts. Subsequently, another agitation at Mandur landfill site

had begin calling for its closure based on the issues pertaining to the earlier landfifl site

Rapid urbanization, industrialization, raisstdndard of lilng and change in the pattern obnsumption,
etc. have enhanced the generatiari solid waste and its management has becommajor problem.
The unscientific management and disposal of salidste in urban cities have resulted in the adverse
effects on pblic health risks (ex: disease vectdiiges, mosquitoesgokroaches, rodents), environment

such as air, water and land pollution and-aesthetic appearance.

This issue of SWM has highlighted the biggest constraint of space in the city. Land is aescanue

and finding adequate land in a city like Bangalore for disposing of garbage is likely to become even more
difficult in the coming years. Adding to this, is the unavoidable truth that population and consumerism is
all set to grow exponentially. B3030, the average MSW in the city would is expected to rise by five
times and locating more landfills would be nearly impossible. It is therefore, important to understand
the current practices, the status of the initiatives taken up for collection asdagdial and benchmarking

with the best practices in other cities.

In this context, it is necessary teduce the waste reaching the final disposal in large quantities. Hence
there is a need to study current practice pfimary collectionsystemof solid wase management in

Bangalore and suggest ways to achieve the objective of waste reduction.

¥H N Chanakya, T V Ramachandra and Shwetmala, 2005, Towards a Sustainable Waste Management system for

Bangalore

1 http://www.esgindia.org/sites/default/files/campaigns/press/esg-release-swm-pil-hc-kar-directions-
22.pdf
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1.3 PROFILE OF THE CITY

Bangalore, the capital of Karnataka State7 7 ° 37’ 19. 54" ° E and 12°59’ 09

administrative, cultural, commercial, industrial, and knowledge capital ofState of Karnatakalt is

one of India's fast developing city with an average annual growth rate of 3.25 % and popofagh
million (census 2011). It has an area of 800ksg and is situated at an altitude of 920 m above mean
sea level. The salubrious climate all around the year has enabled in attracting the investment in

technology and other sectors.
A Climate andRainfall:

Due to its high elevation, Bangalore usually enjoys a more moderate climate throughout the year. The
mean annual total rain fall is about 970 mm. The coolest month is January with an average low
temperature of 15.1 °C and the hottest month is lApvith an average high temperature of 33.6 °C.

Bangalore receives rainfall from both the northeast and the southwest monsoons and the wettest

months are September, October and August, in that order.
A Wind Direction and Relative Humidity:

Winds blow mainlyfrom the directions between the south west and north- west during the south-

west monsoon season. In the post monsoon season, wind blows mainly in the north easterly or easterly
direction. During the rest of the year, wind blows from the direction Esw north and east. The
maximum normal wind speed recorded at Bangalore is 17.5 km/hr in the months of May and July. The

mean relative humidity varieisom 24% to 86% at Bangalore IMD [India Meteorological Observatory].
A Administrative areand population gowth

Bangalore city administrative jurisdiction was widened in 2007 by merging the 100 wards of Bangalore
MahanagaraPalike with seven City Municipal Councils (§M@ne Town Municipal Council (TMC) and
111 villages around the city to form a single adstimative areaof 800sq.km For administrative purpose

the city is divided into 10 zones, which is further divided into 198 wards.

With an estimated population of 8 million in 2011, Bangalore is India's third most populous city. As a
growing metropolian city in a developing country, Bangalore confronts substantial pollution and other

logistical and socieconomic problems.
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Tablel: Population growth of Bangalore

Census Population

1941 406,760

1951 778,977 91.5%
1961 1,207,000 54.9%
1971 1,654,000 37.0%
1981 2,922,000 76.7%
1991 4,130,000 41.3%
2001 5,101,000 23.5%
2011 8,425,970 65.2%

Source: Census of India

1.4 ABOUT THE STUDY

Proper Solid Waste Management by the Urban Lodabdiesis an important function to keep the
environment clean, people healthy, attract investments and strengthen urban economy. Solid Waste
Management has direct impact on urban housing market and affects all secofitims people. Its role in

attracting people and investment is significant and therefore has impact on the growth of the city.

The partners for the proposed study will be the Centre of Excellence (CoE) in Urban Governance, [IM

Bangalore and Centre for Sastable Development (CSD), Bangalore.
Expected Outcomes from the study:

A A comprehensive report on the status of SWM in the selesteads, including processes of
generation and collection of solid wastes and

A A model system for primgrcollection based on a set of best practices of SWM

1.5 OBJECTIVES

The objectives of this research study are as follows:

A To assess the quantum and the composition of MSW in selected wards of Bangalore
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A To undertake due diligence of the primary collection systems of MSW in selected wards, and
identify the key issues and gaps hindering the collection process. This would include studying
various practices tried by different groups.

A To study the behaviour fothe citizen and identify their concerns and issues in storage,
segregation and disposal of solid waste.

A To recommend model collection system and best practices to be followed during the collection

system. Also, to suggest a suitable strategy for infbiregn behavior of citizens.

In the context of the af@mentioned objectives, thetsdy will be focued on two components: (i)
prevailing processes of generation and management of solid waste in Bangalore; and (ii) citizen
participation in managing solid wtes. Details of issues to be studied under each component of the

study are listedbelow:

A Understanding prevailing processof generation and management of solid wastes

>\

Current system of collection, segregation and disposal for individual householismapts,

gated communities, hospitals, hotels, markets, etc.

>\

Quantity, periodicity, contract agreement, processes

>\

Legal backup

Recycling, composting, collection for animal feetd.

Best practices in other cities in the country asttier countries

Main areas of weaknesses in the current system

Citizen participation in solid waste management

Attitude towards solid waste management, specifically segregation of solid waste

Willingness to adopt best practices

> > > > > > >

Willingnes to pay for the waste disposal

1.6 METHODOLOGY

The study methodology includes the following steps:
1.6.1 Review of Literature

Comprehensive literature on SWM covering the research papers, studies, articles with reference to
Bangalorewas reviewed. Informationwas collected on best praates insdid waste managementin
other Indianand, internationakities.Also some of the best practices (at a small scale) in Bangalore were

reviewed.
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Further, the relevant laws and rules on thebgact viz. the Karnataka Municipal Corporation Act, 1976,

the Envionment Protection Act, 1986, the Municipal Solid Waste (Management and Handling) Rules,

2000, theSWM Policy for Bangalgr2 0 1 2 BBMP' s Master Plan for Munic
in Greater Bangalore 2008nd the guidelines of the Supreme Cowvere also studied. Chapter 2

documents the literature and the best practices studied.
1.6.2 Selection of Study Area

Out of 198 wards, ivasproposed that 5% of wards i.e., 10 wardsuld be chosen in the first phase of
the study. The selection of wds was done considerig different strata of citizens, institutions,

locations, etc.

There are total 8 zazs under BBMP jurisdiction. In order to get the status of solid waste management
for the entire city, one ward per zoneas selected. The selection of oneavd per zonewas done

through random sampling method.

However, the selected wards from each zone have the following categories of waste generators in that

particular ward:

A Residential population;

Slums /areas around slums;

Commerciakstablishmentstfoteliers / marriage halls / convention centréshopping malls);
Markets {egetablesfruits, meat);

Institutions fospitals schoolscolleges etc.)

> > > > >

Industries (including IT Parks)

The residential population consssbf two caegories: a) Individual dwihgs and b) ApartmentsThe

individual dwellingsre oftwo categories: i) General and ii) Slums.

It is important toselect the wards covering different ata of population generating varied type and

guantity of waste in order to study behaviour ofdividual groups and to identify their individual

concerns and issues is segregation, storage and disposal of waste. This would also help in understanding

the exsting level of participation and possible participation by the different categories of waste
generators. Citizen's |l evel of civic and environm

can also bechieved.
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Out of the remaining two wards, one wardas selected from old areas of the city where there is
maximum floating population, gh density commercial reaas and haphazard/unplanned dense
development and the other wardvas selected based on the best practices currently adopted in

segregation, storage and disposal of waste.

The ten wards selected based on the above criteria are:

Table2: Wards selected for the Study

Ward
SIN\[e} Ward Name
Number
1 110 Samp@ngiram Nagar East 4.45 Old city
2 91 Bharathi Ngar East 0.78 Russell Market
3 65 KaduMalleshwaram West 11.36 Planned area
4 94 Gandhi Nagar West 1.93
5 178 Sarakki South 1.34
6 160 Rajarajeshwari Nagar Rajarajeshwari Nagar 11.35 New area
Apartments
7 174 HSR Layout Bommanahalli 6.98 i
dominated
8 3 Atturu Yehhanka/Bytrayanapura 10.13
Apartments
9 15 T.Dasrahalli Dasarahalli 0.88
dominated
Apartments
10 85 Doddanekkundi 8-Mahadevpura Zone 12.12
dominated

The ward selected from old areaétbe city is Ward no. 110 Sammgiram Nagar and the ward selected

based on best practices adopted is Ward No. 65 Kddlleshwaram. The selection of Ward no.65 was
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based on the discussions with the BBMP officials, few NGOs and field visits made to thEhsaxerds

selected are indicated in the map below:

Figurel: Map showing location of seleed wards
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The following informatiorwascollected from BBMP and other concerned authorities and organizations

involved in MSWM of the selected wards for the study:

A Wardwise population and area (population density)

A Wardwise quantity and composition of wastenerated

A Percentage breakp of waste generated from households, commercial establishments,
markets, institutes, etc.

A System of collection from bulk waste generators like hotels, marriage/community halls, markets,
slaughter houses, etcif any.

A Coveragef door-to door waste collection system in each ward
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Numberof employees assigned for detw door collection out of total employees
Any other group involvedindogro door coll ection | ike NGO’ s,
Method of segregation of waste@t storage level, at collection level, etc.

Quantum of segregation of waste at ward level

> > > > >

Numberof collection centres in each ward (for collection of segregated waste)

This information and other initiatives and programs taking place in the city havéedsoidentified and

described in Chapter 3 along with their pros and cons.
1.6.4 Process Mapping

Understanding and mapping the processes involved right from generation of MSW from various
domains to storage, segregation, demr-door collection, transportationfreatment and disposal of
MSW. Process flow charts for all the selected wamle studied and analysis of areas where the

performance is pooisidentified and explained in Chapter 3.
1.6.5 Determining the quantum and composition of waste

An attempt was made taquantify the waste generated in selected wardihe list of secondary
collection points was derived from the individual ward offices of the 10 selected wards. Secondary
collection pointsin a ward are the points where the waste is brought from differentirses like
households, shops, institutions, etc. through different means like push carts, auto tippers or dropped by
generators themselves. The number of secondary collection points in the selected wards varies from a
minimum of 11 points to a maximum of78points. For collecting information on the quantity and
composition of waste reaching these secondary collection points, random selection of 5 points from
each of the selected wards was madata on quantity of waste reaching these secondary collection

points was collected over a period of one month.

One of the ways to find out the quamuof waste generated per person per daysia know the
population dumping the waste at that collection point. This informationldbe used to find out the
amount of wate generated per person per day. If Wieewthis amount for each of the collection points
in a ward, wecouldaverage out the quantity for the entire ward. When similar informatieas

available for 10 wards, wepald find the average waste produced/dumgeer person per day for an
average of 10 wards. This figureutd be extrapolated to find the total quantity of waste generated for

the entire citybased on the total population.
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However, it was not possible to find out the population catered to, by #lected secondary poist

since waste from any ward is being dumped by the citizens.

Similarly in order to derive the composition of waste from the selected wdbdg, Waste Collection
Centres (DWCGEt up by BBMP were identifie@ut of the 10 wards $ected for the study, dry waste
collection centres have already been set upBinvards.Data from 34 of such DWQGwvas collected.
However the information is not in an orderly fashion and is limited to only a few dry waste items. This
information would notbe sufficient to find out the biodegradable contents of the waste, as these
DWCCs are not receiving the entire dry waste produced in a particular ward and have various other
means of escaping the waste stream. Hence it would not have given appropriates réis composition

of waste.

A detailed survey needs to be conducted in order to derive the quantum and composition of waste

generated in Bangalore.

In order to achieve thejuantum and composition of waste, a study conductediDgCK in 2008 on
Integrated MSW Strategy for Bangalore City was referred. The study was carried in 8fzZBargalore

and the selected households contained the various categories, i.e., HIG, MIG, LIG and slum area. The
sample waste generated was collected from 128 hoosghfor 7 days (896 samples). The composition

of waste in the study was derived by taking the waste generated by the selected households as the

sample for the study.

The data from tfs study was used to arrive at the organic and inorganic quantities efengenerated

at household level.

1.6.6 / AGAT SyQa { dNBSe

ho2aSOGABS 2F [/ AGAT SyQa { dzNBSeé
To achieve the two objectives of understanditigg primary collection systems of MSW in selected

wards, and identifing the key issues and gaps hindering the collectiwocess ci ti zen’ s sur:

conducted in the 10 wards selected for the study. The purpose of conducting this survey was:

A To understand the extent and efficiency of doorstep waste collection service provided in each
ward.
A Tounderstand the level of segeg i on happening at household | ev

segregation, in general.
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asSi

Whether the segregated waste is being collected in an effective way to ensure mixing of waste
does not happen.

To understand the frequency of dotw-door collectionof segregated / norsegregated waste

in selected wards.

To understand the extent and efficiency of street cleaning.

Penalization, in case segregation is not done by various categories of households.

People’s satisfaction |apagarentseivitkech respect t o
Identification of problems faced by the citizens

Extent and willingness of citizens to participate in keeping their locality clean.

Level of involvement of different groups like RWAs, NGOsijresegregation and doen-door

waste cdlection in selected wards.

Willingness of citizens to pay for detwr-door collection of waste.

K2R 2F alYLXAy3 F2NI OAGAT SyQa adz2NwsSe

Statified sampling was donén order to ensured i f f er ent categories of

composition of satl waste. The following categoriggere covered as part of the sampling

1)

2)
3)
4)
5)

6)

Households
i) Individual Households,
a) General
b) Slums
i) Apartments,
Restaurants,
Marriage Halls,
Nursing homes/ Clinics,
Schools,

Shops

Based on this, a sample of 1000 househeldssurveyed from the selected wards. From each ward 100

samplesvere randomly selected based on the presence of various categories in each ward.

Forthe wards with all the above categories, the distribution of the sunveyde was
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Figure2: Distribution of survey samples across all categories

Wards with all categories

Households Others
> Individual > Restaurants (3)
|5 General (70) ——> Marriage Halls (1)
—> Slums (15) —> Nursing Homes / clinics (1)
—> —> Hospital (1)
——> Schools (1)
——> Shops (5)

Note:

A Figures in bracket denote the number of samples covered

A In those wards where there are no slums or no apartments, the number of such samples shall be
loaded onto Individual General household

A Refer Annexurd for details of samples selected for all the 10 wards.

A Refer Annexure 2 for household survayegtionnaireand Process mapping questionnaire
Data analysis plan to study the issues and problems in selected wards

In order to analyse the dateollected from the surveys conducted in the 10 wards covering various
categories of households and bulk waste generators, a data analysis plan was formulated. It consists of
indicators for easy understanding of the level of service provided in the 10 wideadglbook on Service

Level Benchmarking by MoUD was referred. The following is the list of indicators on which the data

collected is analysed:
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Table3: Indicators for data analysis

Indicator Unit

Indicators forexamining the due diligence of the primary collection of waste in selected war

REINMEIS

Household level coverag

of SWM services throug

(Total number of households and establishments w

1 ) %  daily doorto-door collection / Tota number of
door-to-door collection of ) _ _
households and establishments in the service area) * 1
waste
Indicating percentage of households & establishmen
Frequency of docto-door ) _ _
2 ) %  with daily / 6 days a week / alternate days collection
collection of waste
waste from doorstep
Time of collection ol H Percentage of households and establishments v
3a grap
waste from doorstep morning /afternoon / evening door step collection
o _ _ (No. of households and establishments covered &xed
Efficiency in collecting _ )
3b _ ) % time daily / Total number of households ar
waste at a Fixed time _ ) _
establishments in the service area) * 100
Frequency of  stree Indicating street cleaning on a daily basis/altern
4a %
cleaning day/twice a week/never
. Time of collection of . Percentage of households and establishments v
4 grap
waste from the streets morning /afternoon / eveningstreet cleaning
Indicators for studying the behaviour of citizen and their concerns and issues in storage,
Il
segregation and disposal of waste
Method of disposal of
waste by the household Percentage of households and establishments adop
and establishments whel . various methods of waste disposal like keeping the we
5 grap
there is no doorsteg near the gate / dispose waste on way tonkad give to the
collection in their maid for disposal
presence
_ (Total number of households and establishme
Extent of segregation o _
6 %  segregating the waste/ Total number of households :
waste
establishments in the service area) * 100
7 % of segregated waste ¢ %  (No. of households and establishments from whe
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SI No Indicator Unit Remarks
' source being allected in a ' segregated waste is collected and stored in a segreg
segregated manner by th manner / number of households and establishme
service provider segregating the waste )* 100
_ _ Indicating percentage of people giving various reasons
Graph showing various
lack of awareness / lack of proper ways of collect
reasons by households _ _
_ segregated waste / too much effort / follving others in
8 establishments for nol graph
_ the locality.
segregating the waste & _ _ _ _
To identify the reasons and thereby think of solutions
source _ )
improve segregation at source
Satisfaction level of the _
) Percentage of households and establishments v
people with respect to ) ) _ _ -
9a _ graph various satisfaction levels (fully / partially / dissatisfie
doorstep collection  of _ -
highly dissatisfied
waste
Satisfaction level of the _
) Percentage of households and establishments v
people with respect to ) _ _ _ o
9%b _ graph various sasfaction levels (fully / partially / dissatisfiec
collection of waste from _ R
_ ) _ highly dissatisfied
the street in their locality
Satisfaction level of the .
) Percentage of households and establishments v
people with respect to ) ) _ . -
9c ) ) ~ graph various satisfaction levels (fullypartially / dissatisfied
street sweeping in thei _ -
. highly dissatisfied
locality
[ I ndicators for people’s awareness and pa
Percentage of household ) -
. (Number of households and establishments participat
and establishments )
10a S % in any form of awareness program / Total number
participating in any form ) . .
households and establishments in the service area) * 1
of awareness program
Different awareness Percentage of households and establishme
programs in which participating in different types of awareness programs
10b graph
households anc attending seminars/ registering complaint / participati
establishments have in RWA meeting / coming across a campaign for w.
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SI No Indicator Unit Remarks
' participated ' ' segregation
1. Awareness about extent of solid was
managemenproblemin Bangalore
2. Awareness about change in wayaste is
managed
Level of awareness an )
_ ) - 3. Awareness about importece of waste
interest in participation by _
segregation at source
households anc .
11 _ _graph 4. Willingness to pay for better waste managemen
establishments in -
_ _ _ Awareness about ci ti
improving the solid waste _ )
keeping the city clean
management at Bangalore o ) _
6. Opinion on ways of ensuring effective was
segregation
7. Opinion on ways of ensuring effective was

treatment for resource recovery

The data collected from the survey was tabulated and compile@hapter 5to generate the above

indicated charts for analysis purpose.

1.6.7

Discussions with other stakeholders

The other method to achieve Objective 3 is dscuss waste management practices adopted by

involving various categoriesf waste generators like heliers/ marriage halls/ convention centres,

markets/shop owners, hospitals, educational institutes, builders (construction waste)ractors,etc.

This metlod isideally suited to understand the behaviour and attitude of bulk waste generators towards

maintaining a solid waste free environment for the city

The purpose ofhesediscussions was

A

> > >

To understand the method adopted by individual groups to stsegregate and dispose the

waste and the problemsated by them regarding the same

Method of inrhouse waste processing, if any, to minimize Weeste going out of the premises

Willingness of bulk waste generators to adopt best practices in waste disposal

Willing to pay for the services prowd by the municipal authorities
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The shops and bulk waste generators were covered as part of the primary survey. The data collected for
shops and bulk waste generators was analyzed based on the indicators tabulated @pevéo one
meetings were also conducted with NGOs, contractors and hoteliers during the study to understand the

various systems and problems pertaining to those.
1.6.8 Analysis and report writing

Studying andanalysingthe data collected from secondary sourcesgarding quantum of waste
generated visa-vis effective management of the waste within that area so that it remains clean
throughout. The study includequalitative and quantitative analysis of level of services provided by
different groups involved in ggegation and docto-door collection of MSW. It includestudy of
process mapping of solid waste management in the city and its various laclimaessults obtained

fromthec i t i z e raanalywedr vey

Thereafter, suitable recommendatiorsre formulated based on the findings from the study. The

analysis and recommendatioase presented in a report.
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2. LITERATURE REVIEW

2.1 INSTITUTIONAL FRAMERK (LEGAL)

Judicial Intervention to Improve the System

A public interest litigation was filed byrs. Almitra H. Patel and another in The Supreme Court of India

in the year 1996 (Special Civil Application No. 888 of 1996) against the Government of India, all state
governments and several municipal authorities in the country alleging that they have faithsicharge

their obligatory duty to manage municipal solid waste appropriately. The Supreme Court set up an
Expert Committee, which deliberated on the issue after consulting 300 municipal authorities in class |
cities and other stakeholders by holding iagal workshops in Mumbai, Delhi, Chennai, and Kolkata. It
submitted its report to the Supreme Court in March, 1999 making detailed recommendations, which
were circulated to all the class | cities and various stakeholders through the Government of bhdia wi

interim directions for implementation.

To ensure compliance, the principal recommendations of the Supreme Court appointed Committee have
been incorporated in the Municipal Solid Waste (Management and Handling) Rules 2000 notified by the

Ministry of Enironment and Forest in September 2680
Municipal Solid Waste (Management and Handling) Rules 2000

Looking at the problems in managing the solid waste of many Indian cities, the Ministry of Environment
and Forest notified Municipal Solid Waste (Managemand Handling) Rules 2000 after widely
circulating the draft rules in 1999 inviting objections and suggestions if any. The municipal bodies are
responsible for following the Rules which give guidelines on conducting-tdodoor collection,
segregation, trasportation, disposal and treatment of solid waste. It has also given guidelines on
conducting public awareness campaigns and segregation at source. ReduseRecycle is the key to

achieving efficient waste management. The Rules are mandatory for alicipal authorities in the

®Asnani, P. J2006. Solid Waste Management. Chapter &iia Infrastructure RepartOxford University Press,
New Delhi.
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country, irrespective of their size and population, to implement the rules. To improve the systems the

following seven directives are given.

1. Prohibit littering on the streets by ensuring storage of waste at source in two bimes;for

biodegradable waste and another for recyclable material.

2. Primary collection of biodegradable and Hoindegradable waste from the doorstep, (including
slums and squatter areas) at pmformed timings on a dato-day basis using containerized

tricycle/handcarts/pick up vans.

3. Street sweeping covering all the residential and commercial areas on all the days of the year

irrespective of Sundays and public holidays.

4. Abolition of open waste storage depots and provision of covered container®sdcbody waste

storage depots.
5. Transportation of waste in covered vehicles on a day to day basis.

6. Treatment of biodegradable waste using composting or waste to energy technologies meeting the

standards.

7. Minimize the waste going to the land filhd disposeof only rejects from the treatment plants and

inert material at the landfills as per the standards laid down in the rules.
The rules are to be implemented and monitored in a time bound manner (Table 1).

Table4: Timefrane for implementation of the Rules

S.No. Compliance criteria Schedule
Setting up of waste processing and dispo
A o By 31 December 2003 or earlier
facilities

Monitoring the performance of wastt o
B . _ . Once in six months
processing and disposal facilities

Improvement of existing landfill sites as p .
C . By 31 December 2001 or earlier
provisions of these rules

Identification of landfill sites for future us
D By 31 December 2002 or earlier
and making site(s) ready for operation.
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Compliance of the Rules

TheseRules are being followed to some extent in many cities, but the problem persists. This is because

the municipal bodies have implemented the guidelines in bits and pieces. Some cities have improved the

waste collection from the streets, some have emphatina doorto-door waste collection and street

sweeping. A few have implemented sanitary disposal methods at dumping sites. Segregation is

implemented in some pockets of various cities. Due to lack of comprehensive implementation and

enforcement of Ruleshe system on the whole is still facing many problems and even after putting in

tremendous efforts across all those who are responsible, the Indian cities still remain filthy and

unhygienic.

In India Infrastructure Report 2006, Asnani has listed the coimssrin compliance of the Rules. As per

municipalities compliance in waste collection is constrained by:

> > > >

> > > > > > > >

lack of public awareness, motivation, education;

lack of wide publicity through electronic and print media;
lack of finances to create awareness;

resistance to change;

difficulty educating slum dwellers;

lack of sufficient knowledge on benefits of segregation;
non-cooperationfrom households, trade and commerce;
unwillingness on part of citizens to spend on separate bin for recyclables;
lack of litter bns in the city;

non availability of primary collection vehicles and equipment;
lack of powers to levy spot fines;

lack of financial resources for procurement of tools and modern vehicles.

In creating treatment and disposal facilities, the constramifined were:

paucity of financial resources as well as lack of support from state government;

non-availability of appropriate land;

prohibitive time and cost considerations in land acquisition and implementation of treatment
and landfill technologies;

lack of technical knowhow and skilled manpower for treatment and disposal of waste;

low quality of municipal solid waste;

delay in clearance of disposal sites.
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2.2  ORGANIZATIONAL STRURE

Institutional set up in India

In India, the law sets out in a very speximanner how solid waste should be managed. Solid waste
management is a state function; however, the central government has powers to enact laws and frame
rules for environmental protection. Accordingly, tli@vernmentof India has enacted Environment
Praection Act 1986 (EPA) and under the provisions of this act has framed rules for managing and

handling municipal solid waste, biomedical waste, hazardous waste, and so on.

Management of municipal solid waste is covered in all state laws pertaining to ipalngovernance,

but all the issues relating to SWM are not adequately addressed in state laws. The government of India
has, therefore, framed uniform rules, the Municipal Solid Waste (Management and Handling) Rules
2000, pursuant to the EPA and has mademandatory for all municipal authorities in the country to

implement those rules within the prescribed time frame.

Table5: SWM Institutions and Functions

Responsible institution Roles and responsibilities in SWM

Make laws and rules; frame policies; preps

guidelines, manuals, and technical assistar
Centralgovernment ) _ i )

provide financial support; monito

implementation of laws and rules.

Make statelevel laws and rules; frame policie
prepare guideling, manuals, and technici
State government i ) ] ) _
assistance; provide financial support; monil

implementation of laws and rules.

Municipal authorities and state government Plan for SWM treatment facilities.

Municipal authorities Collect, transport, treat, and dispose of waste

Municipal authorities with the approval of state
Frame bylaws; levy and collect fees.
governments

Municipal authorities and state and centra Finance SWM systems.

governments

59| Page



Urban Local Bodies: A Key Player in India

In most cases, SWM isresponsibility of the local authorities. Municipalities are therefore responsible

for collection, sweeping, storage, transfer, treatment, and final disposal of waste. In many cases,
however, the provision of this service is not efficient, and the providgesnot accountable to the
residents and business establishments they serve. Another typical problem is that SWM services come
under municipal departments without the expertise to handle them, such as public health departments.
In only a few large citieare engineers in charge of SWM systems, but they are not necessarily

environmental engineers with experience in such systems.
Professionalization of SWM

A step needed to improve SWM systems in India is to upgrade the profession of those working with
waste. Most often, the profession is neglected and seen as very low status, ignoring the importance
such a crucial job has for the wblkking of the population. Professionalizing the solid waste sector
means building the capacity of workers to perform more difety and efficiently given the existing

conditions.

It also means that workers will perform their duties in a safe environment under healthy conditions,
such as being provided with proper clothing and proper equipment to perform the job. Training,
motivation, incentives for outstanding service, and disincentives for those who fail to perform are

essential for human resource development
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Figure3: Large Municipal Corporationpopulation above 20 lakh

Municipal commissioner

l

Additional or deputy commissioner

]

Administrative and Deputy director of field
financial support — operations
(executive engineer level)

Director of solid

waste
management
(superintending Deputy director of treatment
Workshop for vehicle | engineer level) | . and disposal
maintenance (executive engineer level)

]

Zonal environmental engineer (assistant executive engineer level), deputy health
officer, sanitation superintendent, or chief sanitary inspector (1 per zone of
400,000-500,000 population)

l

Sanitary officer (1 per 100,000 population)

I

Sanitary inspector (1 per 50,000 population)

l

Sanitary subinspector (1 per 25,000 population}

I

Sanitary supervisor (1 per 12,500 population)

!

Sanitary workers (1 part-time worker per 1,000 population for door-to-door collection
and 1 worker per 500 running meters for street sweeping, subject to density of
the population)

Source: Ministry of Urban Development May 2000
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Figure4: Municipality - population > 1 lakh

Executive officer

l

Chief sanitary inspector

l

Sanitary inspector (1 per 50,000 population)

l

Subinspector (1 per 25,000 population)

1

Sanitary supervisor (1 per 12,500 population}

l

Sanitary workers (1 part-time worker per
1,000 population for door-to-door collection
and 1 worker per 500 running meters for
street sweeping, subject to density of
the population)

Source: Ministry of Urban Development May 2000

The

Supreme Court’'s expert

c o mmi followiry professid®@éhNh h a s

municipal services to scientifically manage municipal solid waste:

A
A

>

> > >

> >

population

part thereof

One assistant engineer per 250,000 population

One superintending engineer (public health or enviromtaé enginee) per 2 millionpopulation
One executive engineer (public health or environmental engineer) per 1 million population

One assistant executive engineer (public health or enwiremtal engineer) per 500,000

One qualified diplomiachief sanitary inspector per 100,000 population
One qualified diplomat sanitary inspector per 50,000 population or part thereof
One qualified diplomat sanitary stibspector per 25,000 population or part thereof

One sanitary supervisor (mukadam, who cead, write, and report) per 12,500 population or
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The Manual on Solid Waste Management (Ministry of Urban Development and Poverty Alleviation
2000), which was developed by the Central Public Health and Environmental Engineering Organization

(GPHEEO), recommends the following deployment of human resources in India:
Door-to-Door Collection

Given the local conditions of narrow lanes and the availability of ectust workforce, deploying people
rather than machinery for doeto-door collection ofwaste is appropriate. One sanitation worker can
provide doorto-door collection service to an average 1,000 people or 200 houses or shops in just four
hours. This number varies depending on population density. In-dégisity areas, a patime worker
cancover even 300 houses, whereas in {density, posh residential areas, one worker may cover only
125 to 150 houses.

A vehicle such as a pickup van can be deployed for-tkedoor collection in areas with a hilly terrain or
in flat areas that do not havan adequate labor force. In such cases, a small van or other vehicle can
cover 1,000 to 1,500 households and shops. One driver and one or two sanitary workers should be

sufficient in such instances.

Indian culture requires that garbage be removed fromthe use i n the morning. The

deployment of labor for doato-door collection is considered adequate.
Street Sweeping

According to the norms for street sweeping, city streets need to be grouped into three categories: high
density, medium desity, and low density. Sanitation workers are allotted a length of street in
accordance with the following norms prescribed in the Manual on Solid Waste Management (Ministry of

Urban Development and Poverty Alleviation 2000):

A Highdensity area = 250 to 350nning meters of road length
A Medium-density area = 400 to 600 running meters of road length

A Low-density area = 650 to 750 running meters of road length

SWM services must be provided on all days of the year, including Sundays and public holidays.
Therefoe, 17 percent additional staff is necessary to provide substitutes for weekly days off of the usual
workforce. This additional staff must be built into the SWM system. Moreover, additional workers may
be needed if the staff is absent or on leave for otheasons so that the continuity and reliability of

service can be maintained.
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23 TECHNOLOGY OPTIONS

The main technological options available for processing/ treatment and disposal of MSW are
composting, vermicomposting, anaerobic digestion/biomethanation, neretion, gasification and
pyrolysis, plasma pyrolysis, production of Refuse Derived Fuel (RDF), also known as pelletization and
sanitary landfilling/landfill gas recovery. Not all technologies are equally good. Each one of them has

advantages and limitadins.
Composting projects in India

There are many small and large composting projects indbentry though the exact figure is not
known. The treatmentapacity designed for these facilities in large cities ranges from7DB0TPD*®
Many have been closedown or are functioning at a lower capacity. Those functiorang generally
being managed by the private sector throughcentractual arrangement with municipal authorities.
Most of the plants are facing a problem of marketing the compdge to an ineffeive marketing

mechanism.

The capital investment requirement for such projectsyjsically in the range of RO to 20 million per

100 MT peday plant depending on sophistication.
Composting Technologies

Organic matter constitutes 380% of the municipasolid waste generated in India. Composting is the
controlled decomposition of complex organic materials by microorganisms such as fungi and bacteria
that convert degradable organic waste into humus like substance. This finished product, which looks like
soil, is high in carbon and nitrogen and is an excellent medium for growing plants. Apart from being
clean, cheap, and safe, composting can significantly reduce the amount of disposable garbage. The
organic fertilizer can be used instead of chemical fedi and is better specially when used for
vegetabl es. I t i riocholeeveatereand makesethe sail easiér o cudtibate | Itihelpg the

soil retain more of the plant nutrients.

Although decomposition occurs naturally, composting facditeee designed to speed the rate of

biological decomposition by managing key parameters, including moisture content, oxygen,

% Asnani, P. U., 2006. Solid Waste Management, Chapter 8 in India Infrastructure Report. Oxford
University Press, New Delhi.
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temperature, and the ratio of carbon to nitrogeAerobic Composting employs oxygen as part of the

decomposition process.

Main advantages of composting include improvement in soil texture and augmenting of micronutrient
deficiencies. It also increases moistdrelding capacity of the soil and helps in maintaining soil health.
Moreover, it is an ageld established concept for recydjnnutrients to the soil. It is simple and
straightforward to adopt, for source separated MSW. It does not require large capital investment,

compared to other waste treatment options. The technology is scale neutral.

Composting is suitable for organic biagadable fraction of MSW, yard (or garden) waste/waste
containing high proportion of lignocelluloses materials, which do not readily degrade under anaerobic

conditions, waste from slaughterhouse and dairy waste.

This method, however, is not very suitabte fvastes that may be too wet and during heavy rains open
compost plants have to be stopped. Land required for open compost plants is relatively large. Also,

issues of methane emission, odour, and flies from badly managed open compost plants remain.

At the operational level, if waste segregation at source is not properly carriedloere is possibility of

toxic material entering the stream of MSWis essential that compost produced be safe for application.
Standardization of compost quality is, theredp necessary. The MSW (Management and Handling)
Rules 2000 (MSW Rules 2000) have specified certain limits to acceptable percentage of heavy metals in
compost produced from MSW and a mechanism is put in place to ensure that the same are strictly

implemented.

Marketing of compost is a major concern for private operators. Lack of awareness among the farmers
regarding the benefits of using compost is an impediment to its sale. Also, there is a need to market the

product near the compost site to minimize tramsation cost.
Composting facilities use two basic methods to introduce air.

Windrow systemsWindrow composting is the most common method of composting in India; it involves
the stabilization of organic solid waste through aerobic decomposition. Windawposting facilities

can efficiently handle large quantities of waste in comparison to vermicomposting.

This type of facility is where material is composted in long piles (windrows) on a flat site. Windrows are
kept porous mechanically by turning the metg periodically. If piles are not turned often enough, the

center of the pile may not receive enough oxygen, producing strong, unpleasant odors.
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Aerated static pile systemstn this type, air is introduced into a large pile through air duct systems
instdled beneath the base of the pile. Aeration can be positive, blowing up through the pile; or negative,
drawing air down through the pile. Negative aeration has the added capability of exhausting the
processed air through odor scrubber systems when necgss$argeneral, aerated static pile systems

have higher capital costs but lower overall operating costs than windrow systems.

A turnedaerated pile system combigeboth of the above technologies for more consistent process

control and product quality.

Vermi composting:This uses worms to achieve controlled composting of organic wastes. Worms digest
organic materials. In addition to significantly reducing the quantity of waste material, the end product

can be used as an organic fertilizer.

Compared to othercomposts, this has a finer texture, do a better job of enhancing the soil, have
typically higher levels of nitrogen, potassium and phosphorous, and have more microorganisms to fight

diseases in plants.

Green waste compostingGreen waste consists of leaydwush, tree trimmings, grass, garden waste,
shrubs and materials generated by nurseries, public gardens, and individual citizens. Green waste
usually does not require much preprocessing to remove contaminants. Only impurities such as plastic
bags, wire orope may be removed by hand. Reducing the size of brush and tree trimmings facilitates
handling and speeds the composting process. The composting process can be further enhanced if leaves

are also preshredded. The nutrient level in green waste is geltgtaigh and it is marketed easily.

Mixed solid waste (MSW) compostind?aper, food scraps and green waste make up the compostable
portion of the mixed municipal solid waste. However, mixed waste also includedbiadegradable

items such as plastics andemls. The quality of the compost product will depend on the degree to
which norrcompostable items are removed in the process. Generally, separating contamigarly in

the process resultn higher quality compost. Material Recovery Facilities allowouprocess mixed
municipal solid waste to recover recyclable materials. This is done in various ways. The simplest consists
of conveyors systems from which useful material is picked up through manual labor. More sophisticated
facilities use shredders, cony@rs, screens, and magnets to separate components of the waste. Some
facilities also use devices that use forced air to separate the light burnable fraction from the remaining
inert material. Computerized equipment is sometimes used to recover and segrafyahinum, paper,

glass, and plastic. These are all expensive. The best solution is to get segregated waste for processing.
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Composting technologies have an added advantage of producing fertilizers which can be conveniently
sold to nearby rural areas. Tlkemposting technologies can create large scale employment inrthen

areas, without putting any financial burden on the city administration.
Biomethanation plants in India

Recently a 5 MW power plant based on biomethanation technology was constructed and
operationalized at Lucknow but unfortunately it had to be closed down for various reasons, one among
them being norsupply of appropriate quality of MSW to the plant. The organic content in the waste

supplied to the plant is reported to have been as |lasva per cent.

Biomethanation technology on a small scale is also functioning at Vijayawada and at other places in the

country for the treatment of selected organic waste collected from canteens, vegetable markets, etc.
Anaerobic digestiorand Biomethanaion

Biomethanation is a comparatively wektablished technologyor disinfections, deodorization and

stabilization of sewagsludge, farmyard manures, animal slurries, and indusdtiaige.

This is a biological process that occurs in the absenceygfeox Anaerobic processes can either occur
naturally or in a controlled environment. The organic waste is put in an airtight container called a

digester where decomposition begins.

Its application to the organic fraction of MSW is moezent and less extesive. It leads to bio
gas/power generationin addition to production of compost (residual sludge). Thithod provides a
value addition to the aerobic (compostingjocess and also offers certain other clear advantages over

composting in terms of energyroduction/consumptioncompost quality and net environmental gains.

This method is suitable for kitchen wastes and, othatrescible wastes, which may be too wet and
lacking instructure for aerobic composting. It is a net enegmgpducing process (100150 kWh per
tonne of waste input). A totallgnclosed system enables all the gas produced to be colldotedse. A
modular construction of plant and closed treatmemteds less land area. This plant is free from bad
odour, rodentand fly menace, visiblpollution, and social resistance. It hpstential for codisposal
with other organic waste streams froagro-based industry. The plant can be scaled up depending on

the availability of the waste.

" Asnani, P. U., 2006. Solid Waste Management, Chapter 8 in India Infrastructure Report. Oxford
University Press, New Delhi.
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However, this method is suitable for only the orgabiodegradable fraction of MSW; it does not
degrade anycomplex organics or oils, grease, or ligr@lulosic materialsuch as yard waste. Similar to
the aerobic composting processput waste needs to be segregated for improving digesttfitiency

(biogas yeld) and the quality of residual sludge.

While the liquid sludge can be used as rich organic maraitieer directly or after drying, its quality
needs to be ensured to meet statutory standards. No grinding of waste material should take place.
Wastewater gnerated in the plant requires treatment before disposal to meet statutory standards.
Biogas leakage poses a small environmental and fire hazard. This plant is more capital intensive than

aerobic composting.
Wasteto-EnergyProjects in Indi&

There are nONTE mass burn combustion plants currently in operation in India. Only two such plants
were built in India until now. The latest one among them has finished construction on the Okhla landfill
site, New Delhi and is about to start operations. An earlier Wai, which was built in Timarpur, New

Delhi is not in operation anymore. The two WTE plants in Hyderabad and Vijayawada are not mass burn
combustion. They combust RDF produced after considerable processing of MSW, and addition of

secondary biomass fuelige rice husk. Therefore they are RDHE plants.

There are 6 RDF plants in India, near Hyderabad, Vijayawada, Jaipur, Chandigarh, Mumbai and Rajkot.
The plant in Vijayawada used to serve the city of Guntur too. The Hyderabad and Vijayawada plants
handled 700 TPD and 500 TPD of MSW to generate 6 MW of electricity respectively. RDF produced in
these plants was combusted in specifically designed WTE boilers. Both these facilities are currently not

in operation.

The RDF plants near Jaipur and Chandigarh aetrthe RDF produced in cement kilns to replace fossil
fuels. They handle 500 TPD of MSW each. The plant is not operated regularly. The plant in Chandigarh is
known to have been dormant too, but it is being retrofitted with MSW drying systems to reduce

moisture in the final RDF.

8 Annepu, R. K., 2012, Sustainable Solid Waste Management in India, downloaded from:

http://swmindia.blogspot.in/
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The RDF plant in Rajkot handles 300 TPD of waste. Its present operational status is unknown too. It is
the same case with the small scale RDF plant in Mumbai, which produces RDF pellets by processing 80
TPD of MSW.

Waste-to-Energy echnologies

Wasteto-energy (WTE) facilities dispose solid waste or recover energy through mass burning, refuse
derived fuel incineration, pyrolysis, or any other means of using the heat of combustion. A volume
reduction of 90 percent is typical for thedacilities; the unburned waste fraction (ash) continues to
require landfill disposal or may, in certain circumstances, be recycled into useful products such as bricks

or concrete.

The energy generated can be used to offset the initial capital and opereistg of a waste toenergy
facility. The three general types of wagteenergy facilities include mass burn incinerators, refuse
derived fuel facilities, and pyrolysis facilities. Mass burn incinerators: Mass burn incinerators burn mixed
municipal solidvaste at very high temperatures with limited preprocessing. In some cases, additional
preprocessing is added to remove materials for recycling or other materials that may cause ash
contamination, damage equipment, or contribute to toxic air emissionscorarol temperature, air is
allowed to enter the combustion chamber at a volume and rate significantly greater than that needed
for combustion (excess air). Most incinerators produce steam, which is then used either for heating,

industrial processes, oradtricity generation.

RDF facilitiesRefuse derived fuel (RDF) facilities process solid waste into a relatively homogeneous fuel
with a uniform particle size and defined moisture content, suitable for burning in conventional boiler
systems. A typical plarwould have an extensive system for material recovery. An unusable fraction is
disposed at a landfill. RDF can be prepared as shredded fluff or compressed pellets. After processing,
RDF is typically burned in a dedicated combustion unit directly affiliat¢h the processing area, or

sold to an electric utility or an industrial customer.

Pyrolysis: Pyrolysis is the process of decomposing materials with heat in an oxygen deficient
atmosphere. In a pyrolytic gasification facility, waste would be preprodesseemove materials, such

as metals, that cannot be decomposed. The waste would then be dried and transported to a chamber
where it would be exposed to radiant heat tubes in an oxyfyee atmosphere. The heat reduces the
waste into basic components: gas (methane, ethane, hydrogen, and carbon monoxide); liquids (olil

and tar); and solids (char and carbon black). The gases can be cleaned and used as a fuel for other
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purposes or transferred back to the chamber where it would be used to heat the radibes.tsolid
residues are landilled. There is reason to believe that pyrolysis can provide more complete combustion
than mass burn or RDF technologies. More complete combustion reduces the levels of some pollutants
in emissions from the facility. The maincertainty of pyrolysis for handling municipal solid waste is that
economic and technical feasibility have not yet been demonstrated on adalé commercial basis.

More development is needed to make this technology commercially viable.
Conclusion

All incineration based technologies are capital intensive and also costly to operate. In addition concerns
about emission control, ash disposal, long term regulatory issues, have not been fully addressed. During
the process some of the ash floats out with thaet kir. This is called fly ash. Both the fly ash and the ash
that is left in the furnace after burning have high concentrations of dangerous toxins such as dioxins and
heavy metals. Disposing of this ash is a problem. The ash that is buried at thesldeaifiies the area

and cause severe contamination. Burning garbage is not a clean process as it produces tons of toxic ash
and pollutes the air and water. A large amount of the waste that is burnt here can be recovered and
recycled. In fact, at present,dmeration is kept as the last resort and is used mainly for treating the
infectious waste. In addition, the quality of municipal waste of a typical Indian city s1taken less

suitable for disposal by incineration as compared to other simpler compostaimologies.

24  PRIVATE SECTOR PEBRPATION

Solid waste management (SWM) is a mandatory duty of all municipal authorities in the country. They
spend a significant proportion of their total budget on it, yet service is very poorly performed, with

treatmentand disposal getting the least attention.

The many attempts to reform the public authorities in order to improve the reliability and efficiency of
services have shown limited or no effect. The pathetic situation makes it necessary for the municipal
authort i es t o seriously consider solutions that are
to involve the private sector more extensively in providing services, with the municipal authority moving
from being a service provider to being a regulasod service facilitator. Experience in many countries

shows that, in certain circumstances, involving the private sector can significantly improve SWM service

quality.
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Reasons for Involving the Private Sector
According to | ndi a’ithinthegpunget ofthe stategovernmenvM f al | s w

The activities are local ones and are entrusted to urban local bodies (ULBs) through state legislation.
Because these activities are nonexclusive,-rieal, and essential, the responsibility for providing them

lies within the public domain. ULBs accordingly undertake the task of SWM service delivery.

However, many municipal authorities in India provide SWM services very inefficiently. Old and
inappropriate vehicles and tools for collection, inadequate transpart] mefficient disposal not only
cause unhygienic working conditions and slow down the process but also severely affect the
environment. Productivity is very low, resulting in a high unit cost of service. Collection coverage rates
are only 50 to 70 percerif The collected waste is disposed of at open dumping grounds within or

outside cities, causing health hazards and environmental degradation.

Enabling improvements through the participation of the private sector depends on the political will for
change;d ar agreements and contracts; the public aut!l
performance, and enforce the terms of agreement; financial capacities; and mutual trust between all

partners.
Service contracts

Contracts are generally given fdoor-to-door collection ofwaste in the morning hours with or without the
equipmentof the contractor. This activity is labour intensive and genetakkgn up by small contractors or
NGOs at a low cost. Cities Bangalore, Ahmedabad, Nagpur, Jaipur, Nddumdum, NewBarrackpore

(West Bengal), Gandhinagar, Vejalpur (Gujaaed)some examples.

Different models are adopted in different cities. At soplaces, contracts are given to private operators for
doorstep collection and transportation based on wardHotted to eachcontractor, who appoints his own
manpower, uses his own toolgehicles and equipment and is paid per month by the muniapgboration
for the services rendered (for example, Bangaldeepur, and Nagpur). In other cases, contractsaavarded

to NGOs for docto-door collection and supervision only agaiasmnonthly payment (for example, Vejalpur).
In some townscontracts are given to NGOs or individuals to collect the whsi® doorto-door but the
contractor is expected to recoveahe user fee from the citizens directly as prescribed by the lbodly

(examples would be Gandhinagar, North Dumdum, Neawrackpore, etc.). In Ahmedabad ddordoor

¥ Zhu, D. et al., 2008. Improving Municipal Solid Waste Management in India: A Sourcebook for Policy
Makers and Practitioners. World Bank Institute (WBI) Development Studies.
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collection isentrusted toresident welfare associations and associatiofdackward clases and they are
given a monthly grant fosupporting sanitation workers and annual grants for purchasdools, etc.
Contract packageasre made by municipal authorities keeping in mind the wiorke done and the minimum
wages payable under the lawhe contractor is paid per month on the basis of the numiaérhouses

served?
Street sweeping

Street sweeping contracts are less common. They are geneyalgn to cover usserved and newly
developed areas. Paymentge made per km area served or on the isasf unit area fixedor street
sweeping. Surat was perhaps the first city to awacthtracts for brushing the streets at night after the
plague in1994 and transformed the city into one of the cleanesindia. Following this example, Hyderabad
has sucessfullyoutsourced the sweeping of 75 per cent of its streets udi6fj small contracts, applying a

unique unit area method @& km road length per 18 sanitation workers.
Secondary storage and transportation

Municipal authorities enter into secondarstorage and/ortransportation contracts to avoid investing in
vehicles ancequipment and to avail of a more efficient system. In sucraaangement, the private firms
provide containers and/ovehicles with drivers as well as fuel. The onus of maintaitiiedleet of vehicles
also lies with them. Such contractors aher paid per trip to the treatment/disposal site or per tonoé

waste transported (examples can be found in Ahmedaaniat, and Mumbai)
Opportunities and Challenges in Private Sectavdlvement

The overall objective of involving the private sector is to achieve an improvement in SWM service and to
extend coverage to the yet unserved. Delegating tasks and responsibilities to the private sector, however,

also entails new challenges for all.

All critical factors must be taken into account to prevent misuse or failure of private sector participation.
The advantages and disadvantages of involving the private sector strongly depend on the manner in
which the tasks and service are contracted out and on the way the daily operational procedures of

collaboration between public and private sector are handled and ensured.

20 Asnani, P. U., 2006. Solid Waste Management, Chapter 8 in India Infrastructure Report, Oxford

University Press, New Delhi.
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Opportunities

Some examples of characteristics of the private sector that offer possible opportunities follow:

Flexibility:

A The private sector can easily hire qualified staff members and pay the salaries those experts
demand.

A Salaries and bonuses can be based on staff performance, thus also providing incentives for
efficiency and good work.

A Employment is easily terminated when performance is unsatisfactory.

p>3

More effective administration with fewer bureaucratic delays will result.
A Responsibilities will be more clearly defined, with no interdepartmental overlaps and no cross-
departmental coordination needs.

A Afaster and simpler decision-making process can be implemented.
Increased efficiency:

New equipment or spare parts for equipment maintenance can be easily acquired.
The private sector has ready access to technology and expertise.

The private sector has easy access to financial resources for new investments.

> > > >

Adapting technology to context and situation will be easier, thus increasing equipment
performance.

p>N

Full cost accounting and incentives for the lowest possible unit cost can be implemented.

Contestability:

A Performance monitoring is necessary.

A The focus should be on customer satisfaction.

A The service provider must be accountable to the beneficiaries for services rendered.
A Incentives for good performance and efficiency can be offered through competition.

A Less political interference will occur with private sector involvement.

Challenges

Private sector participation in SWM can be a very attractive option. However, if certain conditions cannot
be met, the partnership between the public and private entities may face severe risks. It is crucial that the

following conditions and the risks they pose be carefully considered and steps taken to avoid them.
No competition:

A If not enough private sector companies are interested in providing the service, choice and

performance incentives will be minimized.

73| Page



Lack of sufficient capacities and skills to ensure satisfactory performance could reduce
competition.
A very strong private sector and weak municipal capacities could result in an unbalanced
partnership.
Long-term contracts with the private sector (creating a monopoly) could lead to loss of control by

the municipality, which would eliminate one means of enforcing performance standards.

Uncertain safety and social benefits for workers:

A

The private sector may not provide workers social security benefits, pensions, sick leave, social
insurance, regular medical examinations, vaccinations, and so on.

The private sector may not ensure use of safety and protective equipment.

The private sector may pay wages for unskilled labor that are minimal or even below minimum

wage.

No financial mechanism to ensure timely, regular payment for services:

A Municipal financial means may be inadequate to maintain regular payments to the private sector.

A Municipal bureaucratic and administrative deficiencies may severely delay payments to the
private sector, thus endangering cash flow and the sustainability of the service.

Corruption:

A Suspicion of corruption could discourage enterprises from bidding because they do not believe
that the most competitive and competent bid will win the tender.

A Lower standards of operation and service would prevail if monitoring inspectors were bribed.

A Lack of transparency could result in lack of trust between the public (civil society), municipal

officials, and the private sector.

Unclear or unstable policy toward private sector participation:

A Fear of reversal of policy and termination of contracts with political change could discourage

private sector involvement.

Many of these risks can be avoided with improved tendering procedures and appropriate contracting and

negotiations.

2.5

ROLE OF INFORMAL BER: NG&& CBG

There is enormous potential to involve RWAs, NGOs @B®s in SWM services in a esi$ective

manner withoutgetting into contracts with private operatorsVith somesupport from the ULB in the

form of grant or subsidy, theommunity is keen to manage its own waste. There are NGB€Js which
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also promote the welfare of rag pickers. Thag willing to come forward to involve the rag pickers in
door-to- door collection and source segregation of wasteséttmemodels, followed in Ahmedabad and
Ludhiana, there is na@ontractual relationship between the ULBs and RWAs/N@©Othey only get
grants to support their activity carried ottirough their own labour andrgnts can be discontinued if

purpose is not served.

Whereas the private sector can play an important role in construction, operation, and maintenance of

treatment and disposal facility, NGOs can play an important role in:
e 0 r g a npickershvagste cdéctprs for doofto-door collection and segregation of waste

ecreating public awareness for storage of organic

over the waste to the waste collector
e promoting recycl i ng wnéntolaaste ievohang ecbmmduaity, CBQsrete.l i z e d

Ragpickers could be involved in dotw-door collection of municipal solid waste as well as recyclable
waste so that they could get a user fee for collecting waste from the doorstep and derive additional
income from sale of recyclables. There is a potential of recovering at least 15 per cent of the waste
generated in the country which could be more than 15,000 MT per day providing employment
opportunities to about 5,00,000 ragickers in the country. Dedpiimmense potential in big cities in this

area, NGO/CBO participation is still on a very small scale.

TheSelEmpl oyed Women’'s Associ ati on -po-8darWaAs)te cdllecton t a k e n
in Vejalpur and Gandhinagar cities near Ahmedabadpaiodiding employment to ragickers. Similarly,

the Centre for Development Communication in Jaipur has taken up the work of primary collection and
transportation of wasteinvolving half a dozen cities covering population of over a million. Exnora

which initially introduced the concept of door-to-door collection on cost recovery basis in India has

been playing an important role in Chennai in door-to-door collection of waste with community
participation.”* Sustainability of this service can be ensured through user charges levied on

beneficiary households, shops, and establishments.

2L Asnani, P. U., 2006. Solid Waste Management, Chapter 8 in India Infrastructure Report. Oxford

University Press, New Delhi.
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2.6 BEST PRACTIGNSOLID WASTE MANAGBEWE

Some of the best practices in Solid waste management, in Iradiamell as internationadontext have

beenanalyzed The analysis is cardeut based on the following criterions:

A Citizen Participation
A Primary Collection & segregation of waste
A Transportation and disposal of waste

A Treatment / technology

A handful of Indian cities have been successful in undertaking practices to manage nuwutipa
wastes, which can be potentially adopted by others. Below are some of the best practices iinSWM

which have been highlighted recently in literature and in the media.

A Ahmadabad
A Surat

Vellore

> >

Chennai

>~

Pune

>~

Bangalore

>~

San Francisco

>~

Singapore
2.6.1 Ahmedalad

Table6: Ahmedabadc General Information

Country India ‘

State Gujarat

District Ahmedabad

Area Metropolitan City 464km2

Population(2011)
Metropolitan City

6,270,156

Ahmedabad is the 7thargest netropolis inIndia, havinga population of almost 6 million and spread

over an area of 4sg.km For effective service provision and smooth administration to all citizens,
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Ahmedabad Municipal Corporatio®Q hasdivided its acttities in 6 Zones and 64 wardslmost,
3600 Metric Tons of solid wastés generated from the city on a daily basis includ8@ MT of
condruction and demolition debrisAMC has undertakethe mission towards achieving &an and
green Ahmedabad through the Solid Waste Management (SWM) Department vehichcharge of all
functions concerned with municipal waste collection, transportation, treatment and disposal of waste.
AMChas allocated a funding of R430 million in its annual budget 2013 towards the development

of SWM.

Municipal Solid Wastemanagement system

Nearly 61 percent of totahunicipal solid wastés collected through municipal bins and street sweeping.
Street sweeping includes 365 working days and a total of 1,484 km roads are swept on a daily basis with
the strength of more than 1R00 workers. The timgs allocated for this are from 6.30 am to 11.30 am

and 3.00 pm td.00 pm.

Thedoor / gateto dump gstem include 365 working daygore than 700vehiclesare deployedfor this
and the timings allocated are fromG0 am onwards. In July 200¢hey also introduced closed body
Hydraulic Euro Il vehicles for lifting solid wast@idBvasteis collected in the morning from residential
units and in the evening fromommercialunits. Refusecompactorstake waste from thee vehicles to
the treatment plants. Thiprojectcovers the entire city. Apart from the above two mentioned methods,
there is secondary collection and transportation where in more thad vehicles are used at ove030
sites. There are weigh bridges a®ll where they pass through to gauge the weight of the waste

collected which is later recorded.

Since about 00 MTof solid waste is collected pday, a suitable method for its treatment needs to be
implemented and Ahmedabad has assigned it tova fempanies who have been given the contract to
handle 2050 tonsof solid waste Various companieassigned for the treatment ofolid waste are:

Excel Ind., UPL DJAI Power Ltd., CreativérEcygcle Pvt. Ltd and Hanjer Biotech Energies Pvt. Ltd.
Charateristics of wastdn AMC

Out of the total waste collected in AMC, 5623 is found to bebiodegradable 2377% non-bio-
degradablebut recyclable and the remaining 28 isfound to be non-bio-degradable as well as nen

recyclable.
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Figure5: Characteristics of waste

. Biodegradable waste
- Non Biodegradable waste (recyclable)
E] Non Biodegradable (non recyclable)

Table7: Waste collection data AMC

Collection _ Mechanized dumpr
. Containers
sites placers
Central 9 62 113
East 10 157 139
West 11 95 134
South 8 133 154
North 10 109 136
>1,200
New west 9 533 28
Total 57 1,089 704

Nearly a quarter of its daily waste (56000 tonnes) is processed by the private fiimcel industries
who transform the waste into organic manure through microbial cultémeund500 tonnes of waste
produce about 150 tonnes of manur e, ironically o

elevating its own ground over all these years

For the disposal there are securely engineered landfill sites constructed over an area of 12.88 hectares

to accommodate 1.15 million tons of waste. It c@aboutINR13 crore.

A 2 4 A x
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a) Carbomnnitrogenratio generally varies from 30 to 50.

2 Data based on waste characterization done by Abellon Clean Energy, 2010
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b) Lower Calorific Value (LCV) for MSW is < 1000 K Cal/Kg.

¢) Moisture in MSW varies from 30% 556%.

Note: Waste comes at disposale withoutsegregation, i.emixed MSW.
Initiatives taken by the AMC

1. Mobile Court Initiative for Littering & Nuisance
A AMC launched¢ ountry’ s first BSmadnhi Jutna 2009 aledicaldd to contain Co ur t
littering.
A 95,566cases have been registered aRd. 3.25 Crorpenalty levied from such offenders.
2. Project forAwareness Started a Project for IEC (Information, Education, Communication) Activities
and awarenesgenerationamongthe general publidcowardscleanlinesswaste treatment& waste

disposal

>\

To formparticipatory committeesand conducgroupmeetings in thevards

>\

Publicity throughtelevision channelslocal cable network

>\

Advertisement imewspapers

>\

Preparation &distribution of pamphlets

Preparation &erectionof banners

Preparation &exhibiting of awareness creation slides in cinema theatres
Conductingstreet plays

Organizing of rally involvireghool & collegstudents

> > > > >

Impartingawarenesgraining tomunicipalstaff andcouncilors
A Conducting miscellaneous events
3. Presentdump site cappingr land reclamation projectunder planning)
A Since last 30 years solid waste is being disposed & accumulated at Pirana dsitephmaying
total area of about 84 acres
A About65 acres of land is accumulated with heaps of garbage havi@@ hseter height.
A AMC is developing a project foappingof the site oreclamationof the site on PPP mode.
4. Transfer Stations (under construction)
Advantages: Savings intransportation cost reduction in pollution easement of traffic
conjunction

A Sixtransfer stationof about400 MT capacitiesach to be setup ifive zones
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A Total 12stationary compactas and 60 large container§20-25 CMTcapacitywhich can carry 10

A

to 12 MT of MSW)Therewill be 2 stationary compactoand 10 large containersn each transfer
station.
40 large hook loader vehiclésave been proposetb transportwaste fromsix transfer stations

to the disposal site /treatment plant

5. Project forrecovery of dry recyclabl@snder planning on a larger scale)

A

The focus is on segregationsiflid dry recyclable wastat the source i.e. athe household level
and also tccreate awareness or peopl e’ s participation.
Benefits Incentive to households for wasteegregationenables cleaner waste streams,

increases usabilitgf waste

6. Decentralizednodelfor biodegradablevaste:effective utilizationof garden / hotel kitchen waste

A AMC started thipilot projectin Segember2011.

A Dailygarden, hotel, kitchen and other green wastecanverted intoorganic manurewith the
help of Excel Industries Ltd.'s Organic Waste Convertor (0\&€})ineon PPAMode.

A OWCmachinewith capacity of converting@00 kgs biodegradable waste into compbsis been
put on experimental basis for 60 days toserve the process and effectivenegghe machine.

A Such small project to convert biodegradable waste to compost is useftédatential societies
big hotels, canteens, etc.

A AMC wishes to encourage such decentralized mode.

Eco Club:

A Registered members can give their green waste at site and they witegit points

A Green waste can produ@®d per cent organic manunghich is returned to thenember without
any charges.

A Electronic weighing scale is used for weighing.

A Organic manure Wibe given in900 grams packetb the members in ecaompostable'True
Green' bag.

A Time for Eco Club activity: 8 am to 10 am and 4 pm to 6 pm.

Solid Wastd’rocessing Planning

AMC has received various offers from experiencethpaniesfor processinglSWon PPP mode in
the year 2011 & in 2012.
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AMC has awarded consultancy to Deloitte Touche Tohmatsu India Pvibriitethnica] commercial
and financial evaluationThe selection process hhsen completed Thefollowing two companies

have awarded work for didl waste processing 10@6ns each on a daily basis for 29 years.

i) Abellon Clean Energy Pvt Ltd (Waste into Electricity)
i) A 2 Z Infrastructure Ltd. (Waste into Compost & RDF)
8. Preparation of Ahmedabad SWM Master Plan for 2031 (under preparation)

AMC has decided to prepare a Solid Waste Master Plan for 2031 with the ofidljrban

ManagementCentre
9. Preparation of Public Health Bylaws

AMC has given work order to prepafublic Health Byaws keepingin mind of all present
requirement & future planning for better administrationto All India Institute of Local Self

Government (Consultant)

Draft Public Healthbye-lawshavebeen submitted recently by the consultaand further process of

legalizationof the same is under process.

10. Scientfic and safe disposal of Carcasses of animals & vimsteslaughtehouse, fish market, meat

market etc.

AMC is in the process of issuing a competitive for design construction, and operatior&
maintenanceof a daily 1015 tons processing plamn Pulic PrivatePartnershipmode for 30

yearswith the help of acompetentconsultantfirm for exploring best suitable technology.

11. Scientific disposal of Construction & Demolition Waste

e AMC has issued axpression of interest for design, construct, operaten@intaina daily300
tons processing planfor construction & demolition wastand collection & transportation of
such waste from city area dPublic Private Partnership mode for 30 years.

e The selection process has been completed 8P Infrastructure Pvi_td has beenawarded
the work. DNP has started collection & transportation of D\Wasteacross Ahmedabad City.

e AMC has allotted 5 acres of land for processing plant. It will be operatmoal andgoing to
makebricks, tiles & other materialsom sud waste.

12. e-Waste management
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e For effective implementation ofe-waste (Management and Handling) Rules, 20ihl
Ahmedabad, AMC in coordination witBPCBand with the helpof corporate sectolis planning
to establishpoints systenfor e-wastecollection,safetransportation and safe storage / disposal
of the same.

e Ernst & Youngs preparing a competitive bid document for the saorePPmasis and it is ithe
final stage of issuance.

13. Involving Community for Clean, Green & Beautiful City

e Rotary Club of Ahmedala- Prahladnager and all other Rotary Clubs of Ahmedahsd
pl anni ng -Adeamand/Gkéen City undédopt aStreet.

e Rotary Clulwill invite residents to adopt a street as a volunteer. Stegjistered volunteewmill
take care of such street for cleanliness, make aware all residérlsmt street about sanitation,
facilitate AMC for its various schemes Bustainable solidvaste managementystem in that
area & community.

14. Development of Roadmap fadero Wastedhmedabad by 2031

AMC participated at thepecial evenof ISWA World Congress 2011 and agreedhe Dec | ar at i on
for Zero Waste Ahmedab a da Meroyand@rf3Understanig) withas s i g
UNCRD (United Nations Center feegional Developmentlaan) which is providing technical

assistance for developirgy “ Roddma@Zer o Waste Ahmedabad by 2031

For this initiative AMC had a detailedulti-stakeh ol der s *‘ meeting with tha help @fn

UNCRD Japan on "™pril, 2012 for developing draft road map This draft is athe vergeof

finalization and 2nanulti-stakeholdersonsultationon the PreFinal Draft Road Map for Zero Waste
Ahmedabadwas heldon 12th September, 2012. Thiseeting wasjointly organizedby the AMC

&UNCRD with the suppodf Zero WasteSouthAustralia. From this potential technical support from

UNCRD in developing a “Road Ma wil move foniaelrfaos Wa st €
increasing resource efficiency and reduction of waste, development and implementation of policies

for resource efficiency and environmentally sournwaste management, development and
enforcement of policiesstrategies, laws, regulations and also involve continued, nemwn&vative

publicprivate partnerships among industry, governments, academia ahdraongovernmental

stakeholders aiming to enhance capacity and technology.
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By adopting this Zero Waste concept in CityAbimedabadwith the help of UNCRD, Ahmedabad

would also serveas the root or catalyst for policy changesN#ational levelin realizing resource

efficient and zero waste societi@s India

A Roadmap for Zero Waste Ahmedabacda visionarydocument to guide Ahmedabad towards

becoming d@Resource Efficient and Zero Waste City' by 2084 releasedn 12"January, 2013

All of the above provides a much generalized view of the practices and current situation in

Ahmedabad as per the information given by the Corporation. There are other schemes that have

been developed by the Corporation that are in use and are scheduled to rarfée years to come

such as the Preparation of a Master Plan for Solid waste management of Ahmedabad where the

initiative is taken by the AMC and the job has been given to the UMC (Urban Management Center).

Detailed Description of the Actual Services Adad by UMC

UMC conducted numerous visits to sites for the purposes of data collection, field visits, interaction with

ULB officials, citizens, focused groups, etc. In addition to data collection, detailed site visits were

conducted at the following locations to assdbe status of MSWM services:

A

Waste collection points in residential, commercial, and special market éireeading meat &
vegetable) formal and informal open dumping sites in and around the city, etc.

Natural water bodies including nalas, river, dak ponds, etc. to assess the environmental
degradation caused due to lack of MSWM services in the city.

Public toilets, urinals and open defecation (OD) spots.

Special areas such as railway station, Gujarat University, other campuses of large inatitutio
areas, GIDC estates in the city, etc.

Some select outgrowths/ contiguous settlements to the city.

Other site visits included areas such as the slums, residential areas, municipal civic centres, retail
and wholesale markets, health and educationatitosons, etc.

The purpose of these detailed field visits was to establish a qualitative relationship between the
statistical details provided by the ULB with the actual ground realities, which in many cases,
were found to be in conflict with each othéBased on the verification of collected data by AMC,
UMC conducted further studies to summaries the findings and present proposals to fill any gaps
in MSWM services.
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UMC created the framework for the proposed Master Plan and also facilitated consultagbreen
concerned organizations and stakeholders to develop the Master Plan. The organization also aided the

finalization of technological, social and financial options for the Master Plan and its process.

UMC’ s Master Plan for @&wNEits goal af becoenthg a Zero Waste ditg byAMC t
2031. AMC has signed a MoU with the United Nations Center for Regional DeveldpiNE&RDior the

same andUNCRD is providing technical supperoWasteo AMC
Ahmedabad”

Another Initiative that has harnessed some interest is the RmRBdiGfrequency identification)
Technology. A study was conducted by Suchit S. Purohit and Vinod M. Bothale who proposed through
their study an automated system for waste collection and con&irmonitoring system using RFID,
global positioning systems (GPS), geographical information systems (GIS) and GSM (Global System for
Mobile Communications). RFID is a generic term for technologies that use radio waves to identify
people, animals or objectwithout being in physical or visual contact with them. The proposed system
consists of RFID tags mounted on containers, RFID readers mounted on trucks along with GPS for
location tracking and GSM module for wireless transmission. The system providémesaionitoring

of waste collection through a web based application. This application helps administrators in decision
making related to reallocation of routes and containers, and handling management issues such as
observing performance of contractors amghste generation characteristics of a particular area. It also
enhances transparency in the working of the civic administratibalso provides added services such

as:

Usage and route planngnoptimization of garbage trucks
Efficient monitoring and mamgement of waste bins
Weighing of waste during collection

Verification of collection service

Future application of PagsYouThrow programs

> > > > > >

Better recycling
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Figure6: Process Flow
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Challenges that can potentially be facedmplementing such as a system are:

Accurately geecoding all the bin locations of the city

Establishing an intelligent algorithm/logic for flagging the bin lifted/ not lifted
Choosing the appropriate tag/reader technology in a specific application area
Lage volumes of data

Maintenance of product information

Configuration and management of readers and devices

> > > > > > D>

Data security and privacy

Even though new and improved technologies are being implemented, there are a few pitfalls in the
system. According to thehairman of the healthc o mmi t t e e, Nar enaor publidBr a h mb h
awareness among the masses and a typical Amdavadi mentality to litter without feeling any guilt may

delay our plans The civic body is yet to identify dustbin sites for garbage colledtiom private

societies, residential colonies, flats and bungalows spread over an area of 192 square kilometres. As per

the SC guidelines, the public dustbins should not be placed more than 500 metres away from the

residential premises or a colony. Considg this fact, Ahmedabad needs over 1,000 dustbin sites for
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systematic garbageollection. Howeveras of now, it seems to be a tall order for the civic body to
convert the existing 312 out of the 708 dustbin sites into completely covered 3ités.is semingly a

tall order and Ahmedabad seems to be in no rush to accomplish it.
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2.6.2 Surat

Table8: Suratc General information

Country India |

State ' Guijarat
District Surat

Area Metropolitan City 326.515km2
Population(2011) Metropolitan City 4,585,367

Surat is the biggest trade hub in Gujarat and is one of the fastest growing cities in terms of infrastructure
and urban development. The city doubled in size during the years-1981 due to which many fringe
areas remained wserved with basic amenitidike water supply and sanitation. The rapid population
growth in Surat caused several management problems for the ULB. The Surat Municipal Corporation
(SMC) is responsible for provision and maintenance of the entire range of civic infrastructure sarvices i
the city, including water supply systems, sanitation and drainage facilities, solid waste collection, and
di sposal . During the early 90’"s, Municipal S WM

and water bodies. The waste collection e#fiaty of the city was very poor.

This sporadic development and lack of basic services and infrastructure led to the outbreak of Plague in
the year 1994 which claimed several lives. The major cause of the outbreak was considered to be
ineffective waste mangement, which led to the blockage of storm water drains resulting in flooding of

the fringe areas of the city.

Recuperation of Solid Waste Management Services

Since May 1995, a remarkable turnaround in the state of affairs was observed, as a resuls aferie
initiatives were taken by the civic administration. As the outburst of plague turned out to be a
manifestation of the inability of the civic authority to provide necessary basic services, the government
undertook a massive clearp drive as well as axinistrative reform exercise which transformed Surat

into one of the cleanest cities in just 18 months.
Some of he initiatives undertaken were:

A Rearranging the six zones of waste management into 52 sanitary districts for better control of
waste collecon;

A Introduction of daily monitoring system for better waste collection efficiency
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A Posting of sweepers for round the clock duty at nuisance spots, which were invariably cleaned at
least twice a day.

A Engaging private contractors for collection and transptioin of waste to the disposal site, as
well as sweeping and scrapping all major streets during the night time;

A Slum improvement operations were undertaken with the assistance of NGOs;

A Revamping the entire administrative and financial management syste®M@f; and

A Policy decisions were taken to create a responsive waste management system by introducing

complaintredressabkystems.

The drive was aimed at transforming the city, as well as the attitude of the people and government

officials.
Door to door Garbge Collection

After the implementation of daily Door to Door garbage collection system in the morning hours from 7
am till 1 pm; it has now become the practice of every citizen to store the household waste temporarily
in dustbin tilldoor-to-door garbage ollection vehicle arrives. This has made a good improvement in the
overall scenario. Sense of good hygiene and awareness towards environment are @nilskrjuest

form shop keepers, waste collection system is made operative in second shift from 5 phnpto 1o

facilitate commercial units.
Night Brushing and Scraping

Unlike other cities Surat practices night brushamy scrapingf roads. Fortyseven major roads have
beenidentified fornight cleaning by 1183 persons and 99 vehidegloyed through31 agencieskRs30
paisa per sq mt is paid foight cleaningamountingto an annual expenditure of R§.2lakhresultingin

annual saving of R30 lakh.
Participatory approach

Although the SMC was the primary catalfgstthis initiative little could hae been achieved without the
passive or active participation of different segments of the population of Surat. ByL98ig, the SMC

had increased the cleaning of accumulated garbage from 50% (at time of plague) to about 94% of the
amount generated. The SMaZhieved this by strict monitoring, regulations and streamlining of garbage
collection and disposal. Households, industries and eateries were given individual cleanliness

instruction, and field employees issue regular instructions and information to halders on how to
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sort, pack and dispose of garbage. Regular workshops were conducted in the slums of Surat to

disseminate knowledge on cleanliness and hygiene.

At present garbage is collected at least once in 24 hours and all refuse is disposed ofhiainwelined
landfills. Private contractors at present, handle almost 40% of the solid waste generated daily in Surat.
Spot "administrative charges" punish thos#ao dispose garbage in violation of the municipaildoys.
This punitive measure automatically increases social vigilance at the community level, thereby

increasing the level of civic consciousness.

The SMC also strengthened the health infrastructurejvexy work ethics among health workers, and
introduced a meticulous disease monitoring system. This provides an early warning system to alert Surat

of a potenti al out break of an epidemic. This has
consdousness has been enhanced in the slum areas, with the slum dwellers themselves taking charge of
cleanliness of inner lanes. Community response has been very positive due to constant interaction of
field workers and periodic interaction with senior offisiaRegular public meetings are held for health

education through poster campaigns, audio and video mediums.
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2.6.3 Vellore

Table9: Vellore¢ General Information

State Tamil Nadu ’
District Vellore

Area (City) 87.915km’
Population(City) 501,966 (2,011)

Density 701/kny
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Vellore Corporation generates aroud@0tons of waste per day, includingt8ns from fish markets, 19
tons from vegetable markets, #ons from slaughterhouses12 tons from commercial areas, 4fons

from the roadside and 10#nsfrom doorto-door collection(Aishwarya VP, 2013)
Existing Situation oBolid Waste Collectioand Management

Primary CollectionVellore City Municipal Corporatidras initiated the system ofloor to door
collection of solid wastdrom the householdsand other establishments. Vellore City Municipal
Corporation is maintaining 48 wards. Source segregasiamsisted in all the wards bumplemented in
some areas onlyThelocal bodyhas proviegéd 22 hand drawn carts and 5Qricyclesfor doorto-door

collection of solid waste.

StreetSweeping Street Sweepingscarried outin all the 48 wardsAbout 38 MT wastés collected
through street sweepingThelocalbody has engaged 3&anitary workes against sanctioned post of

474to manage the solid wastegenerated in the town

Secondary Waste CollectionThe collected garbages shifted to the Compost yardhrough 5 tipper

lorries, 4 dumper placer4, refuse collector and 4 autos

Transportationof Waste Thelocalbodyhasengaged 14ehiclesfor the transportationof wastes to the

disposal site.

Disposal ofSolid Waste Scientific method oflisposal of wa® is not followed in the town due to lack of
adequate landfill site.Currentlyopen dunpingis practicedat Sathupericompost yard Now, a land of
8.33acres of extent is purchasedat Sathuppalayam and compostirig scientific method has been

proposedhere.

Tablel0: Details of Zones

1 No. of Zones / Wards 48

2 No.of Zones / Wards managed directly by local bodieg 48

3 No. of Zones managed by private agencies NIL

4 No. of transfer stations 1

5 No. of transfer stations used by local bodies 1

6 No. of transfer stations used by private agencies NIL

7 Approximatearea of each transfer stations 1500sq.1t
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Tablel11: Details of Municipal Solid Waste Dump yards

1 No. of Dump Yar@ncluding proposed dump yard) 2

2 Location of the Dump Yasd 1 | Sathuperi

2 | Sathupalayanfproposed)

3 Area ofDump Yard 16.24 acres

N

Life expectancy of the Dump Site 1 | Sathuperi 1 Year

2 | Sathupalayam 25 Years

5 Total No. of years in use Around 40 years
6 Waste disposed per day 95 MT

7 Area available for composting 16.24 Acres

8 Is there any opemurning NIL

9 Is there any dedicated landfill? If so, the location| NIL

landfill with area

But now there has been a change in the whole system mainly bedées¥ellore Corporation has
decided toprivatize solid waste management in the corporation area. Teeision toprivatize SWM

was taken after the addition of two municipalities, six town panchayats and nine village panchayats to
VelloreMunicipal Corporation, pushing up the number of wards in the Qamn to 60 and tle area

has increased from 11.65sqg.km to 87s§&m.

The Corporation generated 200 tonnes of solid waste per day as per the 2011 population. The existing
vehicles were able to remove only 150 tonnes of garbage. The 715 posts of samtégrs are to be

entrusted to the private agency to be selected through tenders.
Model for SWM

The Corporation has decided to make Zdnecomprising 15 wards in the extension areas of
Gandhinagar, Kazhinjur, Virudhambut, Tharapadavedu, Katpadi and Waiadjar, as a model for the
implementation of SWM project, in pursuance to tlrection of the CMA whdhas asked the
Corporation to select a zone for establishing an SWM model. A SWM project is already in place in
Gandhinagar, where the office of the eshile town panchayat houses a compost yard, and garbage is
being regularly collected through carts from the houses and business premises. A similar system is also

in place in Kazhinjur. Four places have been identified in Zone 1 for undertaking thefwsedcegation
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of wastes and composting the garbage. The existing infrastructure in Katpadi, Gandhinagar, Kazhinjur

and Pallikuppam would be modified.

While the Corporation has placed orders for six more dumper placers and four more refuse collectors

for undertaking the garbage collection, removal and dumping work.

Sanitary Workers Theup gradationof the Corporation and the functioning of the local body as an
integrated Corporation after the extension of new areas with effect from October 25, 2011, had
increased the requirement of sanitary workers to 1,450, whereas the Corporation had only 559 workers,
leaving a shortage of 891 workers. The Corporation engaged 460 SHG workers at the rate of 10 each
from 46 SHGs on contract basis to undertake the additisioak in all the four zones, and their contract

was till October 2013 (Murthi, 2013).

Since it has been privat isdigwaste managemerigas joiotplseenb i | i t vy
taken up by Exnora and théellore Modelwhich essentially compriseof the solid and liquid waste

management

The Vellore Modelinvolves source segregation into biodegradable and -bimdegradable waste,
composting of the biodegradable waste, selling of the compost and recycling théiodegradable

waste. Thesolid and liquid waste managemergroject was implemented by C. Srinivasan all over the
country. He is also thproject directorof the newly startedndian Green Service (IG&ho introduced

the innovative system in Vellore district when he was the presidenExafora Green Cross (EGC),

Vel l or e. He goes by this statement, “Any biodegr
when it starts emitting foul odour. If it is lifted once in 12 hours, it is a resource, which could be sold.

Now we have started pmoting the concept of solid and liquid resource management, as against waste

management which was hitherto being.implemented i

This model has turned out to be profitable at effectively disposing ofmedical waste fromvarious
units from the Christian Medical College (CMC), Vellore. The medical wastes are treated through a
common effluent treatment plant for hospitals in Vellore district, being implemented by a private

agency at Kandippedu village near Katpadi.

Accordig to C. Srinivasan, president, EGC, the sale of the recyclable wastes algigdetian income
of about RS3 lakh in the last three months, which meant an assured income ofitaBsl lakh per
month. It only proved that the project was not only effective but also-sedftaining. Buyers had been

identified for all the different kinds of wastes generated. While primary segregation was done at the
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source itself, a secondary segregatmirthe biodegradable wastes (BW) and Aaundegradable wastes

(NBW) was done at the SWM Centre opposite to the CMC in Bagayam.

Over 200 workers, mostly members of women's-belip groups, were engaged rouitlde-clock in the

task of segregating the twgpes of wastes. From here, the segregated cattlible BW was sent to the
cattle shed, where they were consumed by the cattle, while the-cattle-edible BW was sent to the
compost tank, for composting into manure. The cow dung was fed into two biogats for generation

of biogas, which was used as fuel in the canteen for worHdrs.slurry after production of the biogas is
used for producing compost and the maggots generated on that slurry is fed to the chicken. Some of the
remaining non cattleedible waste is also fed to the chicken, frogs and earthworms. The segregated
waste from the fish market is directly fed to the ducks. After eating this healthy food, the chicken and

ducks produce eggs more than what they were producing before.

The NBW were séro a tertiary segregation unit where the plastic covers, injection bottles and waste
papers were separated, packed and dispatched to the buyers. Before that, the plastic covers containing
liquid edible items were cleaned and dried. R.M. Swamy, supen®&M Centre said that electric fly
control systems were used in the secondary segregation unit to kill the flies that swarm the food wastes

in order to prevent the flies from causing health hazards.
EGC and the Vellore Mod2la RS&AONAR LIiA2Yy 2F aASANBILGA2Y
Figure7: Segregation of dry wastel7 categories
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Figure8: Segregation of wet waste20 categories
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Figure9: Segregation of food waste8 categories
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Setbacks

Evenexcellent models such as this have a few pitfalls within the system. Here fortunately it is something

that can be rectified over a short period of tim&€he solid waste management scheme is facing a
shortage of staff. The lack of personnel is affectingshe heme’ s progr ess. of fic
more than 1,000 sanitary workers in the Corporation, including 460 temporary workers belonging to

various sehhelp groups. Only 70 people were involved in the segregation and recycling work, while
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others wereinvolved in door to door collection, street sweeping, drain cleaning and such activities. They

feared that if they were diverted to the recycling work, door to door collection would get affected.
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2.6.4 Chennai

Table1l2: ChennaiGeneral information

Country India ‘
State Tamil Nadu

Districts ChennaiKanchipuramandiruvallur
City Area 426km?2

City Population(2011) 6,500,000

Density 26,702/km2

Chennai is the first city in India to contract out MSWM services to a private foreign agency, ONYX, a
Singapore based companground 4,900 tonnes of waste is generated around Chennai Corporation

limits everyday. Theper capita generatiomate is 0.6kgday. MunicipalSolidWaste includesommercial
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and residential wastes generated in municipal notified areas, in either solid or sersolid form
excluding industriahazardous wastes, but including treated {nedical wastefMoEF, 2000)Around

30 per centof municipalsolid waste is biodegradable (The Hindu, 2013). The waste disposal locations
since 2006 have been at Perungudiyard and Kodunguiyuryard, outside of Chennai. They received about
40,000 MT/ear of waste.

History and its effect

N.Raman et g2008) havaanalyzedhe impact of solid waste on ground water and soil quality on places
closer to Pallavaram solid waste landfill in Chennai. The physical and chemical parameters like pH,
electrical conductivity, total dissolved salts, tbtsuspended solids, alkalinity calcium, magnesium,
chloride and metals like sodium, potassium, lead, cadmium were studied. It was found that parameters
like pH, hardness of water, calcium, and manganese were beyond the acceptable limits in accordance
with the IS 10500 drinking water quality standards. In the case of alkalinity, and metals like copper,

manganese, cadmium, nickel and chromjdheir presence were beyond the acceptable limits.

Considering the components of the MSW the impacts of hazardouswaste resulted in affecting the
ecosystem and also the human environment. Another component like the biomedical waste when
mixed with the municipal solid waste without being segregated, poses a risk of injury and infection to
sanitary workers and rag pers working at thesedumpsites. Sinceanost of these dumpsites are
unscientificallymanaged, the chances of pathogens containednfectious waste becoming airborne
and gettingreleased to nearby war bodies or affecting the local residenpjpulation are highly

prevalent

Regarding the betterment of waste management in the city, they have recogtiiwed different
organizationsnamely the CoC, ONYX and CBOs such a€E&nicawho are involved in the MSWM of
the city. Thishas improved the quantity catted but no progresshas been made in respect of total
solid wastemanagement.EXNORA through its several civic associatans several other resident
associations have beeactive in doo+to-door collection of solid waste itneir neighborhood This ha
been a significanfeature for several years and Chennai City hagad standard of awareness and

action for solidvaste management at local levels
Current situation and responsibilities
The city has been divided into 10 zones and out of them CoC undertakes 7 zones while the remaining 3

are privatized. The characteristics of ONY X' s fe
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Containerization of household waste before collectionMgchanization of handling tasks by lifting,
tipping and compacting devices, d) Day and night services of collection, e) Professional equipment for
collectors, f) Better machinery, maintenance and relatively young work force, g) Training program for
workers, h) Transfer system and haulage and finally i) Transfer stations. The above study conducted by
EsakkuKurian et al derivethe result that privatization is beneficial for MSWM in reducing the waste
collection cost. The CoC also undertook a project évetbp a waste to power plant through
gasification technology in 2001. However, this failed due to disagreements in the power purchase rate

and the protes$s by the environmentalists
Components of municipal solid waste

The type of litter generated and thapproximate time it takes to degenerate mentioned in the table

below.

Table13: Components of municipal solid waste

Type of litter : Approximate timdt takesto degenerate

Organic waste suchas vegetableand fruit '
A week or two
peels, leftover foodstuff, etc.

Paper 10- 30 days
Cotton cloth 2 -5 months
Wood 10-15 years
Woolen items 1 year

Tin, Auminium, and other metal items such
100-500 years

as cans
Plastic bags One million year®
Glasshottles Undetermined

The practices implemented by Civic Exnora are: a) Community motivation and encouragement of high
levelseltinvolvement b) Incomes at the household level through recycling and reusing and c¢) Spreading
the message and leading the comanity to zero waste management. Improvements have also been
made on the open dumb sites; CES (Center for Environmental Studies) came up with a research project
on Sustainable solid waste landfill management in Asia. Related to the open dump sites, [srbpesal

been made for better infrastructure such as a) Closure of sanitary landfill with top cover and a gas vent,

b) Mechanical composting and RDF plant for waste management, c) Construction of leachate
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evaporation ponds, d) Construction of soil bunds amdwump sites to prevent spilling and e) Phase

wise improvement of the dup sites to sanitary landfills.
Setbacks

Some of the downfalls of the above mentioned operations ajeAbolition of open storage scheme was
not entirely successful due to lack ohdincial resourcespon-cooperation of the population and
inaccessible areas/ narrow lands) Daily sweeping of the street became hard to implement due to
shortage of sanitary workers, public holidays and lack of financial supportansportation in covered
vehicles started facing difficulties due to insufficient number of vehicles, attitude of workers and

financial resources.

This experience in Chennai principally states that cost effective management is singularly accomplished

by the private sector. The CoC apart from implementing various rules and operations still faces problems
due to | ack of financial support, l ack of CBO’' s,
MSWAM for the city.

Currently the Chennai Carpation has shortlisted about 10 companies to come up with proposals for
new solid waste management plants outside the city. They are looking at zero emission projects which

are environmentally safe.
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2.6.5 Pune

Tablel4: PuneGeneral Information

Country India ‘
State Maharashtra

District Pune

City area 710 sq km

City Population (2011) 3,115,431

Existing Situation of Solid Waste ManagementPune City

Pune, the second largesityin Maharashtra seems to be moviabead in the garbagdisposal area at
a rapid pacePune generates 1,400 metrions of solid waste per dajput its composition is also
changing, with more plastics andon-biodegadable elements to reflect thehanging patternsof

consumption of the growing middle classes (Ahluwalia, 2012).

There is major problem of its disposal and managemergadd waste in Punecity. Pune Municipal
Corporation (PMC) disposes municipal solid waste at Urali Devachi Depot which is 20 km away from
Pune city. Due to unscientific disposal of MSW the huge heaps are produced at the disposal site. The
decomposition of wast@roducesleachate.This leachate gets percolated in surrounding ground water.
According to the research journal by Mane T.T and Hingane Hemalatbandentration of chromium

and zinc in leachate is 5 to 8 mg/l and 10 to 15 mg/l respectively which is more than permisstiaé

MPCB (Maharashtra Pollution Control Board). The concentration of chromium and zinc is 5 to 8 mg/l and
6 to 9.5 mg/l in nearby well water. This clearly indicates that there is higher concentration of these
metals in well water. The people residimgthese areas are using well water for drinking, domestic and

for agricultural use. It is observed that the people living in this area having health and hygienic problems

such as allergic, asthmatic, bronchitis, skin irritation and gastro intestinalsgisea

Tablel5: Leachateanalysis generated at disposal site which is accumulated in ponds

Samples
Parameters  ________________ .
Jul. 2010 Aug.2010 Nov.2010 Dec.2010 el L|m|t
Chromium(mg/I) 7 6 8 5 <0.1 mgl/l
Zinc (mg/l) 10 15 13 12 <5mgl/l

99| Page



It was concluded that the gases released due to open dumping were Sulphur dioxide, methane and

Miscellaneous carbon dioxide which were
5%

Metal 4% released above their

average limit caused

B Organic waste

(garbage] 70% respiratory disorders and
(]

mPaper 8% the leachate released in
the water made in unfit
M Plastic 7% ]
for  consumpion or
® Metal 4% irrigation. There is a
mGlass 6% requirement for an
(1]

updated version of the

® Miscellaneous
5% current management of

waste.
Setbacks

The reasons why some of the previously mentioned operations have failed are beGhese is still a
low level of segregation at the source lojtizens and SWaCH does not collect waste from bulk
generators. Apart from that, a)epple arenot willing to payRs10/- as a user fee as per resolution
passed by General body of PMR) n case of sickness absenteeism or absenteeism due to other
reasons c) there has been amability to arrange for substitutenechanism to collect the waste and
finally d) the ragpickers are demanding extra charfyem citizens Apart from this there are situations

where the ragpickers perform poorly in certain wardempared to others.

With all of the above in mind, it becomes clear that even with the shortcomings, Pune has managed to

catch the eye for proper disposal of waste and its management.
Pune: SWM initiatives

The change came a long time ago in 1993 wherkihgadKach Patra Kashtakari Panchayat (KKREP)
initialized by two women,Poornima Chikarmane and Laxmi Narayan, two lecturers at the SNDT
University in Pune The KKPKP was a trade union of waste pickers and this along with the PMC (Pune
Municipal Corpration) which complied with the Rules of 2000 jointly began the SWaCH in 2007. These

provided door to door collection of waste for offices, households, shops etc. They also got into the habit
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of segregating the waste at the source, as recyclable and mmyclable and also wet and diyhey

managedo compost about 10 tons of this solid waste collected from-380 households.

Now the PMC has also tried to set up the zero waste program, something that started in San Francisco
for the first time. This bgan in Katrajthe largest ward in Pund.aunched in February 2011, this was a
collective effort of Janwani, an NGO, Cummins India, and SWaCH, who came together to provide the
model, the financing and manpower. The result is that only two tonnes of wasterit per day to the

landfill site, compared with 10 tonnes per day earlier. The PMC is determined to scthlis initiative
(Ahluwalia, 2012).

The PMC has also set up 14 biomethanatam power generation plants (BCPG) plants of 5tpd
capacity.Theseplants treat organic waste in a decentralized and environfgandly manner. Given

the collection efficiency of 890 per cent, of which 45 per cent is segregated waste, the PMC has
allotted separate vehicles for the collection of wet waste, which cotoeabout 300350 tonnes per

day. For each BCPG plant, the PMC provides 600 sq metres of land, 5,000 litres of water and electricity

connection at site (both water and electricity free of cost).

The waste is treated in twestage biomethanation process lmging closed vessels where, in the absence

of oxygen, micrerganisms break down the organic matter into a stable residue, and generate a
methane rich biogas in the process. This gas can then be used as a source of renewable energy to
produce electricity(net surplus after own requirement) of 400 KWh per day, which is being used for
street lights in the surrounding area. The solid residue is used as manure, and the aqueous liquor is a

nutrient-rich fertiliser which can be used to recycle neltris back taagricultural land (Ahluwalia, 2012).

From June 1, 2010, the PMC has stopped open dumping, and the total waste generated is processed
scientifically. Hanjer Biotech is operating a processing plant of 1,000 tpd of mixed waste producing RDF,
manure and fuel at the old dumping site at Urali anaistingi. The company has constructed a scientific

landfill to dispose the inert waste (about 20 per cent).

At the high end of the technology spectrum is the "Aonoineration based thermal waste to energy”

plant set up in a PPP model in the Ramtekdi limalsArea. The investment of R40 crore was made

by the private company, Rochem Separation Systems India Pvt Ltd, based on the patented Concord Blue
gasification technology on the 2.5 acre land provided by the PMC on areatsé basis. This statef-

the-art technology, for which the patent is held by Prayas Goel, Managing Director of Concord Blue,

101| Page



processes unsegregated waste to produce energy, fulfilling the requirements of the EPA and European

standards with regard to emissions.

The syngassgntheszed gas) is produced from unsegregated waste, which is a combination of
biodegradable and nebiodegradable components by a thermal process of heating in complete absence
of oxygen followed by reformation of the produced gas, which leads to a clean lydrazh gas that

can beutilized for power generation (currently operational in the said facility). Unlike biogas which is
produced from a biological activity of bacteria breaking down only the biodegradable component of the
waste, syngas is produced fraarthermal process and hence is a solution for the complete spectrum of
solid waste sanmert. Also, syngas is rich in hydrogen, making it one of the cleanest fuels, unlike biogas

which constitutes about 50 per cent methane.

With respect to all of the abee there is still an increment in the usage and dumping of plastics for which
we still need to find a safe disposal methoakciherating plastics without expensive control equipment
gives rise to dioxins and furans from the PVC component of plastics areicarcinogenic in nature and
hence extremely harmful to all living beings. The Concord Blue technology, owing to-itschm@ration
platform, converts solid waste into gas without production of dioxin and furans over the permissible
limit.

The PMC is committed to transporting 700 tons of unsegregated waste for 30 gedrthe company

has to process the waste on the same day. The PMC has to pay a processing {88@mp&ston of
waste, and the company is free to sell the power to appiaterthird-party buyers. The carbon credits

whenrealizedwill be shared equally by the two.
Setbacks

There is still a low level of segregation at the source by citizens and SWaCH does not collect waste from

bulk generators. Apart from that:

a) people arenot willing to payRs10/- as a user fee as peesolution passethy General body of PM®)
in case of sickness absenteeism or absenteeism due to other reabens,has been arnability to

arrange for substitutenechanism to collect the waste and filya

¢) The ragpickers are demanding extra charfyjem citizens Apart from this there are situations where

the rag pickers perform poorly in certain wards compared to others.
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With all of the above in mind, it becomes clear that even with the shortngmiPune has managed to

catch the eye for proper disposal of waste and its management.
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2.6.6 MCD Punjabi Bagh (ward 103 ¢ AYS 062dzy R ¢NIyaF2NNI GA2Yy

monitoring mechanism

Ward 103 is small but has all the challenges tira¢ would see in Delhi. It has affluent colonies, middle
class colonies, slums and arbanizedvillage. Transforming Urban India in two years may be difficult
but transforming one ward and using it as a lab to replicate and transform urbanviradighe initative

taken bythe councilorMs.Satvinder Kaur Sirsa ahdr shadow counciloks. Bhargavarheir vision was

to transform the ward to become one of the best wards in Delhi with facilities that are as good as
Jorbagh, Golf Links, Westend €eite transformation should not be just physical but socio economic as
well such that there is no BPL person in the ward, no open defecation, no malnutrition, no slums and so

on.

With a lot of help from a multitude of stakeholderMs.Bhargava has taken the role of* asatiow
councillor?” t o | efortl IntUK there i$ a shadewf cahinet &ut that is run by the
opposition. In this case Ms. Sirsa will take care of all the political, regulatory and statutory duties of a
councillor while Ms. Bhargava will &akare of all the development activitieBhemotto is to blame no

one and inspire everyone.

Punj abi Bagh is a resident’s initiative. It i's n
cannot pay money or receiveoney. A monitoring system waput in place and a large number of

residents from ward 103vere neededto helpin monitoring the service delivery by the authorities or
contractors for various services like street sweeping, manhole cleaning, removal of construction waste,
nuisance of burimg leaves, storm water drain cleaning, removal of silt on roads, etc. The medium of

communication washort messaging service (sna)d social networking sites like face book
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The only rol e ciwasmporetoringshich @oeschet thvolveomahpybrie- wll they have

to do is to report the sanitation conditions of the area assigned to them.
TheProblem

A Service providers were not meeting service standards
A Garbage rotting at collection points

A Poor health outcomes

TheSolution
A Dailyseltreportingsms ( Green, Red, Yellow)
A Cause ifellowor red
A Random cross check by residents, sanitary inspectors
A Sore forward, scorefor Delhi @rilldown available)
A Weeklymonthly reports to MCDseniors
A Rootcause elimination

Theoutcome of this initiative was that the score changed in one month 208110 to 10/10.
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Figurel0O: Screenshot of a Ward Daily Report
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Learning

So the problem can only be solved when citizen data is used to support them in their efforts. Municipal

Ward 103, Punjabi Bagh, New Delhi (150,000 citizens) is an example to understand how to channelize
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the citizen data to create long lasting change. Tikisn interesting model built around thigarty
service provider monitoring scheme and public worker incentives and is working by use of technology.

The ward is like a I ab to ufdlkeéerystlaend nwhgt swarrks a
A Natural resistane toselfreportinghas to be overcome
A Management must use the reports to seek improvements
A Random cross checks important ( though tendency to lie on a daily auditable medium is low)
A Technology helps to make reporting easy and useful ( SMS +automaiertisie
A Start small and expand items plus geography
Reference

https://www.facebook.com/mcdpunjabibagh/posts/467796139958404

https://www.facebook.com/mcdpunjabibagh/posts/169626523108702?comment_id=1403069&offset=0&total co

mments=16

http://www.socialcops.org/fixingopenmanholesdelhitcasestudy-citizenreportingworked

7

267 bS¢ az2lGA . I3IK /2f2ye |G b®s 5St KA 3IFSiha W=

New Moti Bagh is a gated, high security, low density, government built luxury residential colony made
for the exclusive use of senior civil servants from the Indian Administrative SBA&) Indian Revenue
Service(IRS) Indian Foreign Service (IFS), d@hdraivil services, Police Officers from the Indian Police
Service (IPS), Judges, and high ranking politicians. New MotiBlaghatedin the exclusive New Delhi
Municipal Cancil (NDMC) area &outh Delhi, near the Mbbagh, adjoining Chanakyapuri.

Work on the complex started in December 2007. The project was assigned to the National Buildings
Construction Corporation (NBCC), a Government of India undertaking. The work on the project was
completed in 2012The Union urban development ministry clainhsa$ the "laboratory" of creating a

sustainable neighbourhood in that country that can be replicated by others.

The residential complex, spread ovetOlacres, has almost 60% of the land under green area and the

ground coverage is only 18%.
Residential Acammodation

There are a total of 492 residential units in the complex: 116 independent bungalows, and 376 large

sized apartments. The residential complex has 99 percent occupan@ddition to the housing for
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senior civil servants there are 500 units s&rvants and other service providers, classified as Economical
Weaker Section (EW.S

The project was designed consideritigat the location of trees. It claims thato trees were cut when
the complex was redeveloped. Even the roads have been desigrsettiina way so as not to cut trees.

Over 10% of the trees here are fruit bearing plant. Moreover, 4,156 trees have been planted.
Amenities

New Moti Bagh residential complex is configured like a town ship. It has its own security, with CCTV,
scanners, guardshopping area, bank, subsidized club, primary school, parks, jogging tracks, servant

quarters etc.

All units, and public areas, have power bagk All units are also provided with solar water heating
system withassured hot and cold watesolar lightirg, waste management system, sewage recycling

sydems, water management systems aradnwater harvesting system
Water Management

From October 201,3he Colay hasstarted supplying one lakh liters purified odourless wateiNew
Delhi Municipal CouncfNDMC) which is enough to irrigate a park equal to say two Mughal Gardens

in the Rashtrapati Bhawan complex.

It is the first project where aeighborhoodresidential colony is giving back water to a municipal body.
TheTownship consumes 800,000 litaxwater every day, or approximately 1626 liters per household.

It generates about 600,000 liters of sewage per day, which works out to about 605 litres per household.
The waste water is treated in a waste water treatment facility which has a capacityrify §,60,000

litres of waste water per day.
Waste Management

To make the complex a zemaste colony, a solid waste treatment plant became operatiagm&ctober
2013 According to Green Planet Waste Management Ltd, which has taken up the projectyfears)
the township generates 4.5 tonnes household and 4 tonnes of horticulture waste per day. This is treated
in a solid waste treatment plant, and an organic waste converter machine, which has a capacity of 1.5

tonnes per shift.
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Green Certificate foNew Moti Bagh Colony

For their initiative of installing waste water treatment plarand suppling 1 lakh litres of treated water
every day to New Delhi Municipal Council (NDM8gw Moti Bagh Colonpecame the largest

residential colony to get green horaeertification

In January 2014he colony received the tag of Indian Green Building Council (IGBC) Green Homes Silver.
IGBC Green Homes is the first rating programme developed in India exclusively for the residential sector.
It is based on accepted ergr and environmental principles and strikes a balance between known
established practices and emerging concepts. The system is designed to be comprehensive in scope, yet

simple in operation.
Reference

http://en.wikipedia.org/wiki/New Moti Bagh#cite not®aily mail.2C 14 jan 1%

http://timesofindia.indiatimes.com/city/delhi/Nevivoti-Baghgets-greencertification/articleshow/28723906.cms

http://timesofindia.indiatimes.com/city/delhi/Upscalbabu-colonysupplieswater-to-civic
bodies/articleshow/24403102.cms

2.6.8 Advanced Locality Managemer@chemeof Mumbai

The Alvanced Locality Management (ALMWwas set in motion in order to establish a cigitizen
partnership model which would be able to tackle the excess of waste generated by the city. As Mumbai
is the financial capital of the country, it has seen an unprecedented growth in population @vgedins.

This unregulated growth has given rise to a variety of problems, such as those of housing, water and
sanitation, garbage disposal etc. In order to tackle this, it is necessary to include the citizens in certain
aspects of governance and make themntral to the process of development. With this intension,
Advanced Locality Management scheme was formed by MCGM to encourage the collaboration between
citizens, municipal administration and waste pickensd to create a sense of ownership in the
neighbarrhoods The f ocus of the initiative was decided
wast e atltwasanitiated &’'199, in Ghatkopar and by 2000 there were 700 ALMs across the

city. As of today there are more than 900 ALMs functioning.
TheBackground
The ALM scheme was started in Joshi Lane, Ghatkopar, which lies in the North Eadterh of

Mumbai. The citizens of Joshi Lane were facing the problem of solid wdstd gathered on the
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streets, blocking vehicular traffic and causing anste TheMCGM officials were of the opinion that the
problem was due to lack of support from tlegizens, which led them to hold discussions and meetings
with representatives ofiifferent societies of Joshi Lane. On the basis of these discussions, fieltvas

thatinordert o i mprove the delivery of services, peopl e’

Understanding the issue, the residents decided to collectively apply the principle ef‘thRe’ s, - “* r ed uc

reuser ecycl e al ong we atthe wog.rCizpisor medoh W&str eet Com
maintained vigilance to prevent littering. Rag pickemsre engaged in this scheme, for deordoor

waste collection and speedy removal ségregated waste. The Street Committee approached the
MCGMand formalizedthgp ar t ner shi p wherein the ‘Street Commi:t
waste segregation, whereas the MCGM would carry out street cleaning, regulaupiokthe garbage

collection, and disposal. The scheme was then adopted bywuding lanes/oluntarily. In November

1997, the ALM scheme was formalized by the six Stteebmittees of Ghatkopar and was accepted by

the Additional Municipal Commission@CGM for implementation in Mumbai city.
Process of formation of an ALM

One ALM ws formed either with members of one housing society or a group of housing societies in a
locality - depending on the size of a housing societiye residents and nonresident population of which
were committed to improving the quality of life with closeoperation with the MCGM. The two parties
in the ALM were: (i) the residents and shopkeepers of the locality and (ii) the administration of the

MCGM.
Following were the conditions for residents and shopkeepers to form an ALM:

A The residentGonimirtnm eae’  L(doCdl wi t heacb chawl or buiding s ent a
and selected office bearers for interaction with thtinicipal Corporation.

A The LC meets once a week and maintain a register to note the problethe sbciety. The Ward
Office to be themotified about the problem andthe esi dent s’ i nt enrmougloan t o f
formal letter.

A The residents to matain two components of wastewet-waste (biodegradablevaste) and dry
waste (recyclable waste).

A Drywaste to be disposed of directly thrgh ragpickers and wetvaste tobe converted to compost

through vermicomposting either individually or atommunity level. The excess wasgto be
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handed over to the MCGM. Tliebris to be disposed of by the generator at the MCGM designated

areas.

The bllowing process was set up for the administration of the MCGM:

A

>\ >\

>\ >\

An ALM Society is registered with the local Municipal Ward Office, which appoints a Nodal Officer to
collaborate with the ALM and attend to citizen complaints. This Nodal officer followsl upeal
actions required at the MCGM level, based on the requirements and complaints of the ALM. In
essence, the Nodal officer @wdinates the actions required with regards to different departments

of the MCGM, at the ward level. This is the essential asplethis partnership that ensures success

of the ALM. In case the complaints are not addressed then the Nodal officer passes them on to the
Deputy Municipal Commissioner or the Additional Municipal Commissioner of the same zone.

A representative of the Wd Office addresses the first ALM meeting.

During this meeting, major and minor problems of the locality are identified and the problems
mentioned in the register are attended to by the Ward Officer.

MCGM also takes help of local voluntary organizatiorspeed up the work.

A common fund is set up at the rate of Re 1 per apartment per day, collected on a quarterly basis.
Contributions are received from the residents of the lane and are treated as contribution towards
the ‘“ Maintenance eBbaitcurred frAnh the MairtgnanoesFansl. a r

An ALM representative attends the monthly meeting with the Assistant Municipal Commissioner
(AMC) at the Ward Office where locality registers and/or unresolved problems are screened by the
AMC. General meetingsifthe whole area are held on monthly or quarterly basis, whose minutes
are recorded and then circulated in an ALM Newsletter. During this meeting, all the problems
concerning MCGM with respect to the ALM area are discussed among the ALM Committee and

other citizens of the neighbourhood.

Institutional Framework

The ALM scheme began to spread and as its success was being felt by the MCREIGitieappointed

an Officer on Special Duty (OSD) for the purpose of educating panglereating awareness about the

scheme. The OSD coordinated with the ovepaliformance of the ALMs which was reviewed by the

Additional MunicipalCommissioner. On demand by the ALM citizens, the Ward Officer also allocated a

specific day and time to the citizens where different isslilkes solid waste could bdiscussed at the

Ward Office in the presence of all other heads of the department. MIl&M also allocated areas

(usually per councilor ward) to a Nodal Officer to atten@aonplaints and to actually visit the ALMs.

111 Page



Various NGOsvho were already involved in work relating to local governance gaaips of senior
citizens involved in civic issues became a part of the ALM process.tiWitimvolvement of NGOs,

corporates also joined the process.

The role of rag pickers in the overafllid waste management in keeping the city clesnerged as a
result of ALM movement and hence MCGM took a decision to supporadtieities of rag pickers by
providing them with sheds, vehicles for dry transportatiopen spaces and also helped themiirking

with ALM and Caperatives HousingCorporate and Ward Office. The rag pickers were involved in the
collection of dryrecyclable waste directly from individual houses. BN started supporting NGOs like
Stree Mukti Sangathana (SMS), Force and Akkanbai to organize and train the ragickers. As a
result rag pickers became more organized, received fairer prices to dbkdérction, and better health

and insurance services, along with work provided byNIi&Os.

The private contractors in turn playearole in the collection, segregation and disposasalfd waste.
The role of the beneficiaries is to segregate the waste at source and maidgglamnce on the spot to
prevent littering. Besides this, they are also involved in creating awareness dm®m@gpmmunity for
the propagation of the concept of source segregat&@ong with importance of disposal of waste in the

bins to avoid littering of roads arather public places.

It can be observed that the institutional mechanism in the present case ovasaf with specific roles
assigned to specific people. Since the initiative for the ALM moveroame from the public who
compelled the local authority i.e. MCGM to take necessajons, there was no definite hierarchy in

the management framework.
Systemof waste collection

The residents of the locality are the major players in waste management, being adsistagpickers,
MCGM workers and the private operators together, depending on the defiaecated to each service

provider.
Technology Used

Under the scheme, it is mandatotthat waste segregation is carried out by the househitddlf. The wet
waste is processed through vergilture to form compost at individual ocommunity vermi
composting units. Dry waste is collected by the-pézkers anddiredly sold by them to the recycling

units.
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Outcomes of the ALMs

A ALMs have formed strong citizen’s group and ar

amenities in their local area.

A Volunteers have evolved from citizens to be active in the local issdrésh are big social assets.

A ALMs are working beyond waste management on other environmental issues.

A ALMs are practicing environment friendly activities such as water harvesting, solar panel system.

A Vigilance, safety and illegal hawking are higtority areas.

A Streets lanes are adopted and maintained them.

A ALM support MCGM by supervising utility services such as BSES cables and offence are brought to
the notice of the concerned authorities.

A Educating and Mobilizing citizens from neighboring areas towaedsying the ALM movement

forward.

—

NEaSyid adlddza 2F ! [ aQa

A More than 900 ALMs are formed and the scheme is getting populabgaiay .

A Ward level meehgs conducted regularly by Assistamtnicipal Comnissioner.

A NGO’ s such as Stree&MARKAARamgkawani&j nORCEh var
A lncentives given to ALM s in terms of Privilege
A ALM' s brought up noemgroachnsent,uhavekingp pankingawiichiled ¢p never

ending disputes at ward lel'with lack of monitoring & support from higher level.
A Due to interaction with various departments in MCGM.M got exposed to many more services of

MCGM and hence this increased ALMs demand for civic services.
Limitations observed in implementation gkLM

A Due to lack of infrastructure to collect segregated waste from the administration and lack of space
in societies to conduct vermi composting, the ALM lost interest in segregation activities and the
focus of segregation was lost.

A ALM activity being a vohtary service was not appreciated and encouraged by political wing and the
administrative wing.

A The publicity and awareness mushroomed many new
provide sufficient infrastructure and manpower, hence the prime functibisegregation at source

was diluted by the ALM' s
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A Administration felt t hat t he ALM s wer e mor e

groups have political agendas.
A Lack of monitoring by a Nodal Officers and lack of awareness among the new rificilso

weakened the feedback system.
Reference

http://www.mcgm.gov.in/irj/portal/anonymous/glvarprg#alm

http://www.indiaurbanportal.in/Bestpractices/Bestpractices27/Bestpractices270.PDF

Working paper by Darshini Mahadevia, Bela Pharate, Amit Mistry on New PsacfiSolid Waste Managemeqt

case of Mumbai, December 2005

http://www.emcentre.com/wasterecycling/presentation/MCGM_%20Seema.pdf

http://www.indiaurbanportal.in/Bestpractices/Bestpractices34/Bestpractices340.PDF

2.6.9 Dry waste collection centre at Domlur, Bangalore
Introduction

‘“Waste Wise ', an-toM@&Collecion of dry wakte at ltbuséholds éra commercial
establshments in Ward No. 112, DomJyoined hands with BBMP to establish the dry waste collection

centre.

This initiative was started 081> May 2012. The BBMP has given the place/building to the NGO. It is
now run by 23 micro entrepreneurs who are working towards a target of collecting 1tonne of dry waste
per day, i.e., 30 tonnes per month. lune2012, when it started, the collection was54tonnes per

month which is now increased to 22.5 tonnes per moibtal population of the ward is arourgD,00Q

The Extent

The NGO is covering 2700 households in the area out of a total of 5000. It also goes and collects dry

waste from small shops, caonercial establishments and apartments, all inclusive around 25 in number.

A Percentage of households covered: 75%

A Percentage of commercial areas covered: 50%
SWM Infrastructure

Two vehicles, one owned by the NGO and the other owned by two micro entreperae used for

the purpose of collection of dry waste. Total number of workers under the project is 8. The micro
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entrepreneurs and the workers were all rag pickers who have got this opportunity and earn a better

living out of waste.
The functioning

The RWAs help in motivating the citizens to segregate the waste into dry and wet, by visiting every
household and shop. Waste Wisgust employees collect the dry waste once a week from the
households and twice a week from the commercial areas. They alsalpredflets to the residents and

the shopkeepers guiding them about method of segregation. More importantly the leaflet has a helpline
number and the time of waste collection. The time of collection is from 8.30a310p.m. And for
individual citizenshe time of collection is given differently. The waste is collected by taking the vehicle
in front of each household. Announcement system is used for calling and the residents come out to give

the waste. An electronic weighing scale is used to weigh théewaa®l paid on a daily basis accordingly.

The dry waste thus collected is segregated at the centre and the mixed waste is segregated into various
categories. It is sold to the dealers at Shivaji Nagar on a daily basis or twice a week. They teach the

citizens again in case they are giving wet waste mixed with the dry waste.

Figurel4: Dry Waste Collection Centre at Domlur

Rates fixed for buying Dry waste from the citizens

The rate at which the NGO buys the dry waste fromrégdents igjiven below

Tablel16: Rate of buying dry waste from citizens

Mixed dry waste 'Rs.2 per kg
Card board box Rs.4 per kg
Newspaper Rs.7 per kg
Metal Rs.15 per kg
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Type of waste Rate
Glass bottles 50 paisa per bottle
Electrical wires Rs.20 per kg

E waste (speaker, computer, keyboard, mobile, etc Rs.55 per kg

A Monthly earning of the employees/rag pickers: Rs.8;0a@M00
A Monthly earning of the centre: Rs.55,060,000
A Monthly maximum earning of the centre tilbw:Rs.78,000

BBMPhas given the building and the place, while the bills like electricity and water are paid by the
centre.

Expansion Plans

There are 6 RWAs who are cooperating in implementation of this initiative. Currently the NGO is

covering areas of RWAs and have plans to cover the remaining 2 RWAs within a perie8 mioaths.
Problems faced

Initially the competition was between the informal dry waste collectors and the NGO. BBMP intervened
to bar the informal sector from collecting dry waste frothe residential areas. Currently, the
competition is high in case of commercial areas and there are others like BBMP workers, informal rag
pickers, etc. who get the dry waste collected from these areas. BBMP also charges an amount of

Rs.30084000 to the conmercial complexes for providing detw-door service.
Observations

e This is a sustainable model where both the residents are benefitting by selling their waste and
the NGO workers are able to earn a better livelihood.
e Some monetary assistance can be pded in the initial period. In the early months of the

initiative, the centre was earning Rs.35,000 and had 4 workers.
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2.6.10 A Case study on operations in Ward 13angaloré®

Overview

Ward 150 lies in the Bommanahalli zone of BBMP, and is quite reflectiveecuwbrage ward in

Bangalore, with apartments, independent layouts, gated communities, informal street hawkers, small to

medium sized shops, large commercial establishments, institutions, offices and slums. Like most other

wards, segregation of waste at soe has only recently caught on with a wide audience in the ward,

primarily owing to

t he

c -wdste ward) and also suipgorited byilimiteds

t

(0]

push from BBMP to send notificationstonsne gr e gat or s—thetwddtapich e u’ Dad @adper at

entered the scene

collect segregated waste from apartments, and charge the apartments on the basis of differential

pricing for different categories of waste.

Pricing strategy for apartments

of

wast e

management i n |

The pricing for the categories of waste, as well as the destinationsafifiste are compiled as follows.

Tablel7: Pricing strategy for apartments

Category of waste

Kitchen + Garden waste Every day

Frequency of collection Processing

KCDC for composting. Rs. 1.5/kilo

ast

Sanitary waste

+ Reject waste

Landfill through a BBMI
contractor. It is proposec
to send Sanitary waste ti
collection centers, once
they'  re ope

Rs. 3/ kilo

Dry recyclable waste, E
Every week
waste

Picked by local waste
pickers /  recyclers
authorized by Hasirt
Dala

Rs. 2 / kilo (apartmen

receives)

Tubelights + bulbs Every quarter

Picked by Hasiru Dal pq 10 / piece

and given to an

% Comparison obecentralized waste management (with segation) vs. Centralized wasteanagement(without

segregation), a study conducted by Hasirudala, November 2013
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Category of waste Frequency of collection Processing Price

authorized ewaste
collector

_ . Transported to loca pending BBMP approv.
Construction debris On demand construction contractors

i - for dumping site.
for filler material. or dumping site

The comparative analysis atecentralized treatmenbf segregated waste's centralized treatment of
un-segregated wast¢hat follows is based on the data collected by Hasiru Dala in the operations since

July 2013.
Participating apartments considered for the report

Hasiru Dala services 7 apartment complexasd these complexes are considered for the analysis

below:

i) Mantri Flora Apartment 320 households

i) Trinity Acres and Woods Apartmen220 households
iif) Springfields Apartment 550 households

iv) Oceanus Trinton Apartmert90 households

v) SJR Verity Apartmenrt310 households

vi) Raindrops Apartment 120 households

vii) Ozone Residenza Apartmen0 households

Table18: Comparison of decentralized destinatiemound collection vs centralized collection

Number of households under
consideration

1650 1650

Number of apartment
complexes

Weighted average cumulative
amount of waste sent to landfills 49.7 tons / month 14.4 tons / month
/ month

Weighted average cumulative
amount of waste sent to landfill

1.66 tons / day 480 kgs / day
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/ day

Weighted average amount of
waste sent to landfills / day / 1kg / day / household
household

290gms / day / household

Total distance for landfill site
round trip

120kms / day (Dodaballapur)

56kms / week (Mandur)

Total distance for wet waste
destination (KCD&round trip

12kms / day

Total distance for dry waste
destination (segregation -
godown)-round trip

9kms / day

Weighted average distance of
transporting waste to respective 60kms / day
destinations

34kms / day

Weighted average cost of diese
for transporting waste to Rs450/day
destinations

Rs230/day

Average cost of tipping fee paid
by BBMP at landfill / month Rs12,425 / month
(@Rs. 250/ton)

Rs3,600 / month

Number of people involved in
transportation

Number of people employed in
secondary segregation of 0
primary segregated waste

Average cost / household /
month for waste pickup service: Rs100 / month / household
offered

Rs70 / month / household
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2.6.11 San Francisco (Sister City Of Bangalore)

Table19: San FranciseGeneral information

Country United States

State California
Population: 805,235 (2010)
Area 121 sg.km
Population density 6,633/ sq.km
Average Annual Rainfall 518.16 mm

Average Temperature range 8oC to 210C
Altitude: 16m above sea level
Waste diversion rate 7%

Waste generation 1.7 kg/capita/day

San Francisco has a remarkably high per capita wgesteration ratel.7 kg/capita/day Over 70% of

this waste is generated by businesses and institutions.

San Francisco has established itselagfobal leader in waste management. The city has achieved 77

percent waste diversion, the highest in the United States, with a threeged approah:

A Enacting strong waste reduction legislation,
A Partnering with a likeninded waste management company to innovate new programs, and
A

Working to create a culture of recycling and composting through incentives and outreach.

The city's waste is regulated primarily by the S

Heal th. The Department of Environment (SFE) is re

SFE works closely with Recology, the private waste gamant partner with a union workforce that
coll ect s, recycl es, and disposes of al | commer ci
team focuses on outreach, implementation of eiandated recycling programs in sectors, and

advancing wasteeduction policy at the local and state level.
Building upon Legislative Successes

San Francisco’'s zero waste journey began with ena

Management Act. The law required cities and counties to divert 25 peafemunicipal solid waste by
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1995 and 50 percent by 2000. Over the last two decades, San Francisco built upon this requirement by

passing several successive ordinances that targeted additional areas of the waste stream.

Figurel5: San Francisco Waste Legislation and Diversion Rates

2007 2000 2010
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In 2002, the city set an ambitious goal to achieve zero waste to disposal byS31026.then, legislation

has pushed the city residents, and businesses to increase their recycling rates. These sagierre

laws include the Construction and Demolition Debris Recovery Ordinance of 2006 and the Food Service
Waste Reduction Ordinance of 2007, which requires restaurants to use compostable or recyclable take
out containers In 2009, after residents and kinesses became accustomed to voluntary composting,
San Francisco passed a landmark law that mandated recycling and composting for all residents and
businesses.Most recently, the city passed an ordinance requiring all retail stores to provide
compostablerecycled, or recyclable bags startifigm October 2012.All of these laws have been timed

so that the necessary infrastructure is available, and participants are given support, tools, and
education. The legislation also empowers SFE to roll out prograresexy home and business and

enforce rules as needed.

One reason for the continued engagement on zero waste is a citizen base that demands a political
commitment to environmental sustainabilitAnother driver for passing these waste reduction laws is

the cost associated with land filling at the Altamont Landfill in Livermore, 82 km away, where San
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Francisco hauls its waste daily. The city, which does not own its own landfill, contracted with Waste
Management for capacity at Altamont in 1987. The contrdicwas for 65 years of capacity or 15 million

tons of capacity, whichever arrives first. At a rate of 1,800 tons daily, the city expects to hit its capacity
limit by 2015 or, based on newer diversion figures, by 2016. In anticipation, San Francisco jdstdawa

its next waste disposal contract to Recology, at a new landfill in Yuba County, under similar terms: 10
years or five million tons of capacity, whichever comes first. Hence, increased diversion and hitting zero

waste goals will continue to create resvings in landfill costs.
Partnering with a Local Company Yields Inventive Programs

San Francisco’'s current staredig 999 Theprograns uses tvlack, bilee Fan
and green carts for trash, recycling, and composting, respectiFelly rolled out in 2003, businesses

and residences segregate waste at the source, and dechdenbered backoading trucks pick up the

trashand recycling bins. Smaller side loading trucks pick up compostaliie Fantastic 3 program was

one of the first in the United States to scale up collection and composting of biodegradable waste.

Figurel6: Fantastic 3 programsing black, blue and green carts for trash, recycling and composting respectively

Garbage and recycling collection rates are structured to incentivize
recycling and composting for both Recology and its custon#éls.
customers pay a minimum collection s&re fee to Recology, plus
additional fees based on the volume of garbage they create. For
residents, Recology provides recycling and composting services at
no additional cost. For businesses, these services are discounted up
to 75 percent of trash serviseto encourage businesses to cut
down on the more expensive garbadee. With this strategy,
Recology profits in two ways: first it retains the revenue it receives

from recycling and composting services, as well as final sale of

recyclables and compost; @end, it receives up to a US $2 million
bonus based on exceeding companigle diversion goals and reducing citywide dispo$al help meet

goals and increase the value of diverted materials, the company has invested heavily in recycling
infrastructure, intuding mixed recyclables materials recovery facilities (MRF) and several regional
composting sites. Notably, it has also developed a market for compost that goes to local farms and

gardeners, thereby improving its own return and closing the loop.
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Also notevorthy is that San Francisco has a thriving informal recycling sector. The statewide bottle bill
places a 5 or 10 cent value on glass and plastic bottles and over 20 recycling centers in the city where
residents or collectors can redeem them. The city &aasnall population of people who make a living
collecting cardboard, metal, andveaste which have higher value markétscause of environmentally
preferable purchasing rules for state agencies, state laws requiringgeostumer recycled content, and

access to robust domestic and international markets.

Another benefit of the longstanding relationship with Recology is that the city and company both value

local hiring and well paying, union jobs. The agreement between Recology and the Port of San Francisco

for leasing land at Pier 96 includes a fgstrce hiring provision. This requires Recology to fill eletrgl

jobs first with San Francisco’'s Workforce Devel oj
disadvantaged people from the city. The jola® well paying, with a starting rate of US $20/ hour
compared to the city minimum wage of US $10.24/hour. The city also requires that Recology provide

health benefits for workers. For its part, Recology prides itself on employeébeiaty and ownership;

employees bought out the company in 1986 and started an employee stock ojptimmsOutof 2,500

employees, approximately 80% own shares in the company. Recology drivers and recycling sorters are

represented by the Teamsters union.
Shifting to a Cultureof Zero Waste

The city of San Francisco has been extremely successful in altering the minds, habits, and culture of its
citizens to accept the goal of zero waste.March 2012, the city marked its millionth ton of organic
waste turned into compost. Mileshes and metrics like these have been esseiniareating the story

of zero waste.

The city’'s Zero Waste division is comprised of 11
program has one manager, four experts in commercial waste, threesidential waste, and three

focused on the city government (see chart below). In addition, there are several people focused on

toxics reduction in a different program, as well as a separate Outreach division. These 11 positions are

responsible for all sategies, programs, policies, and incentives to reach zero waste.
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For the commercial sector, one position is focused on construction and demolition waste, working with
buil ders and contractors to deconstruct and rec)
Francisco. Two positions work to help companies fully adop Fantastic 3 program and ensure they

are in compliance with San Franci s ©ot'ofsl8,00@dtodat ory
20,000 commercial accounts, approximately 80 percent of companies were separating their organics by

2012; S F E’' s is hawcthe gemaining 20 percent. The last commercial role is focused on policy

initiatives such as Extended Producer Responsibility, statewide legislation, or ballot measures.

In the residential sector, all buildings with fewer than six units sepdtai organics for collection, as

do most of the largescale multifamily dwellings (7,200 of 9,000). The city is now focusing on the
remaining 1,800 buildings of six or more units that may not be composting, estimated to be 20 percent
of buildings in SaRrancisco. This includes public housing, single room occupancy residences, and rent

subsidized buildings.

One goal is for city government, whi ch produces
example. For this reason, three people are primafilgused on government waste reduction and
management. To help reduce waste, an online virtual warehouse facilitates exchange of surplus supplies

among city agencies. It also aids the city in green purchasing.

In addition to the small Zero Waste team, theasre separate outreach programs within SFE, employing
20 environmental advocates. Most of these positions come from Environment Now, an annual green job

training program run by SFE. Participants in the Environment Now program come from all over San
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Francsco, particularly underserved communities. These city employees conduct outreach activities on
behalf of all the programs at SFE, including Energy Efficiency, Renewables, Toxics Reduction, Clean Air,
and Urban Forestry and Gardening. Because they hail fn@se areas themselves, the advocates are

able to reach traditionally hartb-reach audiences and improve community participation in
environmental initiatives. For the Zero Waste Program, outreach occurs after program rollout, to help

create recycling andomposting habits once the infrastructure is in place.

Part of the success of SFE can be credited to consistent furdistgfrom the city, but directly from the
rates paid for garbage collection. The overall budget for the Zero Waste Program is appebxidtis7
million annually. These funds come out of an account Recology pays into regularly from its collection

revenues.
Future Goals and Zero Waste

San Francisco landfiled 15 percent less in 2010 than it did in 2009. Its disposal in 2010 was
approximatdy half what it was in 2000. In 2010, San Franciscans each generated 1.7 kg of waste, 77
percent of which was recycled. The city estimates that of the remaining 23 percent, another 75 percent
is recyclable, which would bring the recycling rate up top@@cent. Thecity is close to ensuring full
adoption of the Fantastic 3 program; it has taken two decades for a behavioral and cultural shift to occur
across the city. While SFE goes after adoption by the last 20 percent of largefammiilgi dwellings and
businesses, it is also setting its sights on a new plant to sort the garbage itself. A low temperature,
mechanical/biological separation plant, possibly with anaerobic digestion, would allow sorters to pull
apart bags of garbage and recover smaller partshefwaste stream. Ideally, this would be in place

before the zero waste deddhe of 2020.

Through a unique synthesis of regulation, a kb@gn partnership, and engaged outreach, San Francisco

is creating a model zero waste program.
References
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2.6.12 Singapore- Integrated thinkingin Solid Waste Management

The small island nation of Singaporavhere waste production rose sfrld from 1970 to 2000 has
been facing the challenge of handling waste with limited space. Integrated planning and the goals

towards zero waste and zero landfill are now turning the tide on waste.

Singapore is a highly urbanized and industrialized small island nation witkl adea of 697 km2 and a
population of 4.2 million. It has four waste-energy refuse incineration plants and an offshore sanitary

landfill for the disposal of nenombustible waste.

Given that the rate of waste disposed by its citizens had risefolsbbetween 1970 and 2000, it is no
surprise that the nation has set an ambitious target to achieve zero landfill. Indeed, if this growth in
waste were not curtailed, Singapore would need to build a new 3600e/day incineration plant every

five to seven yars and a new 350ectare landfill every 25 years to cope with the waste.

To address this potential problem, Singapore has set up an integrated solid waste management system

in the past three decades that incorporates recycling, collection and disposakingdiand in hand

with key stakeholders in the private and gover nme
National Environment Agency (NEA) has formulated a range of strategies and programmes to achieve its

objectives for curbing waste gratwand supporting sustainable waste management.
Waste minimization

Thek ey objective is to reduce waste product-i on. I T
combustible waste comes from construction waste, stabilized industrial sludge and appdrcslag

from the marine industries, residues and ashes.

Over the years, much of these have been diverted for reprocessing. For instance, 94% of the
construction and demolition waste was recycled in 2005. At the same time, the country has also
adopted spcific measures to minimize waste generation, such as the careful selection of design and
construction methods that minimize waste production. For example, contractors who want to tender for

large government projects are required to be 1501 certified.

By undertaking these measures, Singapore is taking a big leap forward to achieving the ultimate goal of
‘*Towards Zero Landfill®™. And it is not resting on
by striving for zero waste. This means nmgyupstream to avoid waste at source and bringing the

producers of waste on board to collaborate with the NEA and the community to reduce waste.
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For example, the NEA, the Singapore Environment Council, major supermarkets and the Singapore
Retailers Assogit i on jointly | aunched the campaign * Why We
February 2006.NEA has also initiated a voluntary packaging waste programme with the industry to
reduce packaging waste in Singapore. The agreement is scheduled to loeedirend signed by mid

2007 and would last for five years.

Figurel8: The Semakawffshore island landfill

The Semakau offshore island landfill

The Semakau offshore island landfill receives the-memyclable, norcombustiblear t s of Singap

waste and is designed to be in harmony with the surrounding ecosystem

Recycling

The second strategy the NEA adopted is to promote waste recycling in the industrial and commercial
sectors as well as in households.

Recycling commercialral industrial waste

About half the waste disposed of in Singapore comes from the industrial and commercial sectors. These
companies have to pay for the collection and disposal of their waste. This approach, coupled with
encouragement by the National Enumment Agency, has helped to motivate the industrial and

commercial sectors to recycle wastes such as metals, construction and demolition waste, horticultural
and wood waste, slag, plastic and some types of food waste. In 2005, 94% of construction and

demoition waste, 92% of ferrous waste, 51% of horticultural waste and 7% of food waste were recycled.
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To promote adoption of innovative environmental technologies, the NEA has set up a SG$20 million
(€10 million) Il nnovati on $)dund. EheJuESrFond previdds dinanci8lu s t a
grants to assist Singapoelmsed companies to defray part of the cost for trialing innovative
environmental technologies that could contribute to environmental sustainability. Recycling projects

supported by the IEBund include:

A Production of precast concrete drainage channels using recycled aggregates
A Conversion of horticultural waste into packaging materials
A Processing of ladle furnace slag, a-pbgduct of the steelmaking process, into road

constructionmaterial.

The recycling industry in Singapore comprises companies with the capability and capacity to recycle and
process electronic waste, food waste, wood waste, horticultural waste, used copper slag, construction

and demolition waste, ferrous waste apthstic waste.
Recycling in the community

In April 2001, the NEA launched the National Recycling Programme (NRP) to provide a convenient means
for residents of public and private housing estates to recycle. Under the NRP, recycling bags or bins are
distributed to each household for residents to store their recyclables. The recyclables are collected once

every two weeks by the appointed recycling companies.

The participation rate in the NRP was 15% at the start of the programme and reached 56% in 2005. To
further enhance the NRP, the NEA is working with its partners to provide all housing estates with
recycling bins placed at convenient locations. This will make it even more convenient for residents to
recycle as they will be able to deposit their recyclabenever they want, in addition to the collection

every two weeks.
Publicrecyclingbins

Furthermore, almost 6000 public recycling bins have been placed at locations with high human traffic.
These include places outside several mass rapid transit (loasd) tstations, food centres, bus

interchanges, airport terminals and pedestrian malls.
Recycling in schools
In September 2002, the Recycling Corner Programme for schools was launched with the aim of

educating and inculcating good 3R (reduce, reuse and recycle) habits in young people. Recycling bins for
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paper, drink cans and plastic bottles are placed at Regy@wrners within school premises. Students

take charge of the Recycling Corners and put up interesting information and displays about the 3Rs.

These activities help generate interest and build a sense of ownership among the students. By the end

of 2006, 8% of schools had joined the Recycling Corner Programme.

Highly enthusiastic students are also identified by the schools and trained as Environment Champions to
promote recycling in their schools. They are responsible for conducting talks on the envbant

assist in planning, organizing and running recycling/environmental activities.
3P partnership and public awareness

The NEA has been engaging grassroots organizationggovamnmental organizations and educational
institutions in holding environmentelated events and encouraging them to lead in reaching out to the
rest of the community. This is referred to as the 3P sectors partnerskiprring to the people (general

public), private (norgovernment) and public (government) sectors.

The educatioal and awareness programmes on the 2Rssustained and targeted to the community,
schools and the work force. One such awareness campaign is the annual Recycling Day. The aim of the
campaign is to keep reminding the publischools, community, negoveinmental organizations and
recycling companiesof the importance of recycling. At the opening ceremony of Recycling Day 2006,
the Minister for the Environment and Water Resources, Dr Yaacob Ibrahim, launched a new scheme to
recover and recycle used drinkartons. The scheme was a collaborative project with Tetra Pak

Singapore and the recycling companies.
Volume reduction through incineration

Given the land scarcity constraint, it is not surprising that Singapore has adoptedtwastergy as a
disposal nethod. Incineration reduces waste volume by 90% and only the ash remaining after
incineration and the nowombustible waste, which constitutes 10% of waste disposed, is sent to
Singapor e’ sSensakal ndfillandf i | |

The incineration plants are fittewith advanced pollution control equipment comprising electrostatic
precipitators, lime injectors and fabric filters to treat and clean the flue gas from the combustion
process. Heat from combustion is used to generate steam in boilers which drivesesutbimproduce
electricity. In 2005, the four plants generated a combined total of 938,284 MW of electricity. Scrap iron

is also recovered and recycled at a local steel mill.
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Although incineration offers the advantage of high waste volume reduction ands helonserve
landfill space, it is by itself not adequate if more waste is generated each year. This would then put

additional demand to build more incineration plants and landfills.
Semakau landfill

The SG$610 million (€30 5fil extehds over an) area df 856 heotares arfie ma k a
has a fill capacity of 63 million m3. To create the offshore landfill space, a 7 km perimeter bund
(embankment) was built to enclose part of the eastern sea area off the island, Pulau Semakau, as well as
another small island, Pulau Sakeng. The entire perimeter bund is then lined with an impermeable
membrane. Any leachate generated within the site is treated in a dedicated leachate treatment plant to

national discharge standards and the effluent is dischargexthe sea.

A corresponding marine transfer station, which sits on a séwemtare site on the western end of the

main island of Singapore, receives waste which is dumped into barges. The waste comprises the non
combusti bl e c¢omponensush a® donstBictiongaadpdemoktibnswasteassabilzed
industrial sludge, and copper slag, as well as ash from the refuse incinerators. The barges then make a
25 km sea journey to the landfill, where the waste is unloaded onto dump trucks for the finaéjota

the operating cells. Bulldozers and compactors are deployed to spread out and compact the waste.

Figurel9: Marine Transfer station Figure20: Dump Trucks
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A unique aspect of Semakau landfill is that throughout its planning, design and construction, and since
the start of iits operation, painstaking efforts

preserve its rich natural environment and biodivigrs In July 2005, the landfill was opened for
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recreational activities organized by three special interest groupise Sport Fishing Association of
Singapore, the Nature Society of Singapore, and the Raffles Museum of Biodiversity Research (RMBR).

The Serakau landfill has since received more than 1300 visitors.

The visits came after extensive surveys lasting more than a year by the RMBR to map out ttigainter
community present in the western coast of the island of Pulau Semakau, which was protecieeciat

screens at the eastern part of the island during construction to avoid adverse impact on marine life.

Experts were also engaged to ensure that the replanted mangroves in two plots totaling 13.6 hectares
grew well. Today, these mangroves, which evptanted to replace those uprooted during construction,

are thriving. While there is a network of monitoring wells along the perimeter bund of the landfill, the
mangroves can help act as secdimg indicators of pollution should there be a leak in thgp@meable

membrane.
Conclusion

By adopting its waste strategies, Singapore has seen an increase in recycling rate from 40% in 2000 to
49% in 2005. Waste growth has also been curtailed. The total waste (domestic artbmestic)
disposed of in 2005 was 70Gonnes per day, an 8% reduction compared to 2000. As a result, the
lifespan of Semakau landfill has increased from 30 years to about 40 years, while the need for additional

incineration plants has been reduced from one in eveRyyears to one in evergr10 years.

By reducing waste disposal at the incineration plants and landfill, Singapore is striving towards achieving

itslongt er m goal s of Towards Zero Landfill’ and Tow
References
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3. SOLID WASTE MANAGEME IN
BANGALORE

3.1 CURRENCHALLENGES

Before the economic growth in 199the municipalsolid waste generated in Bangaloreasa resource

for the surrounding villages faourpose ofagricultuie and fodder for cattle/piggeriedHowever, lastwo
decades of economic growth has changed the composition of waste. The quantity of municipal solid
waste generated in Bangalore is increasirapidly due to high growth in population and changing
lifestyles.One of the major changes with economic growth is the tremendous increase in packaging
materials (plastics, thermocol, tetra packs, etc.) which is getting mixed with the resourceful organic

waste and creating a havoc of this simple municipal service.

Due to mixing of all the waste generated in the city, the entigesste becomes unusable and has to be
dumped in the landfill sitesThe dumping has been ongoing and with increasegegregatedwvaste
reaching the landfill sites/ dump sites, objections have been raised by the surrounding villages for the
nuisance created by the dumpirgmainly smell, ground water contaminatioflies, etc. The problem in
managing the huge quantities of solid w@snanagement generated every day is the result of -non
segregation of resourceful wastBBMP on the directions of the Hon. High Court has initiated a series of
steps to remediate the existing dump/land fill sites and also prevent motgegnegated wastesaching

the landfill/dump sites.

3.2 KEY STATISTICS REDATO SOLID WASTENMGEMENT

Based on the secondary data collected from BBMP, the following facts and figures on solid waste

management were gathered:

A Population (Census 2011)8.4 million

A Area (BBMP): 800 sg.km

A Total number of wards: 198

A Total number of household®5 lakhs (approx.)
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A Commercial Properties: 3.5 lakhs (approx.)

A Total road length: 14,000 km

A Estimated Municipal Solid Waste generation projection from all sources for BBMP zones:
4000 MTPD

A Annually about Rs.250 crores is spent on solid waste management (BBMP pourakarmikas

salary, contract payment, tipping fees)

The current practice of solid waste management at BBMP is, about 70% of the MSW (Municipal Solid
waste) activity starting from prinmgt collection to disposal has been outsourced & 30% is managed by
BBMP. Around 70% of the waste generated is organic. The balance is accounted for inorganic and

hazardous wasté*

The current practice of primary collection (door to door) as well as therskog collection and

transportation is in place. The waste is disposed in the dump / landfill sites at the end.
3.2.1 Primary Collection (Door to Door collection)

A The primary collection is performed using pushcarts & auto tippers

A There arearound 11,000 pushcast& 650 auto tippers for Doeto-Door collection

A There are about 4,300 Pourakarmikas (Sweepers) of BBMP & 10,000 Pourakarmikas (Sweepers)
from contractors who perforndoor-to-door collection & sweeping activities.

A In some of the residential areas the Resint i a | Wel fare Associations
door-to-door collection & decentralization of composting the waste.

A Waste is collected in unsegregated form as segregation is not practiced at source.
3.2.2 Secondary collection and Transportation

A There are abut 600 MSW transportation vehicles includi@gmpactors, Tipper Lorries, Dumper
placers & Mechanical Sweepers both BBMP and contractors

A The waste collected from the households is brought to a common point i.e., secondary locations
from where it is shifte to the treatment sites through compactors & tipper lorries

A Segregation at source & at secondary storage is not happening hence unsegregated waste

reaches the disposal site

Znttp://bbmp.gov.in/web/swm/welcome
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3.2.3 Street Sweeping

Street sweeping is performed both manually & mechanically. inesof the highly commercial activity
areas sweeping is done at night & in the VIP areas the sweeping is done mechanically. The street

sweeping waste is carried along with the primary collection waste to the land fill sites
3.2.4 Decentralized processing plants

Some of the areas wh a@ooeto-dBoWdlledion athieevaste esrségeegatad at g

source & the organic waste is composted in the commueity small scale.

BBMP had established a decentratizene ton capacity aerobic composting unit at Malleshwaram
market (West Zone) using organic waste convertor. Howeveliittise process of shifting to a location

closeto the dry waste collection centedue to temporary shifting of the market for renovai works.

3.3 CURRENT PRACTICES@HD WASTE MANAGENVHN BANGALORE

3.3.1 Policy and Legislative

In order to handle the solid waste, the State of Karnataka has taken an important initiative towards
longterm solutions to SWM based on MSW Rules 2000. Karnatakéhaulated theState policy for
implementation of Integrated Solid Waste Management (ISWM) laying down guidelines for all the
activities under MSWM, defining roles and responsibility of all the stakeholders namely, ULBs, elected
representatives, waste gerators, NGOs, CBOs, SHGs, etc. It created the post of Environmental
Engineers in 123 local bodies to build technical capability. SWM Action Plan and Management Plans for
56 cities were prepared based on data pertaining to concerned ULBStatealso pepared technical
manuals on (a) design and specifications of the tools and equipment for SWM and (b) treatment and

landfill operations.

A series of workshops was conducted for the local body officials, elected representatives, NGOs, etc., for
preparation of action plan, adoption ofstate policy, identification of best practices, carrying out of
Information, Education and Communication (IEC) activities and identifying suitable landfill sites for

treatment and disposal of waste.

The State has issued ordersof transfer of government land free of cost to the 226 local bodies for
sanitary landfills, issued guidelines for identification and purchase of private land for this purpose and, if

required, provides 100 per cent financial assistance to purchase thdifiddnland from a budget

134| Page



allocation of R46.1 crore. The government initiated action to develop scientific landfill sites in eight

class 1 cities on BOT baSis.
3.3.2 SWM Policy Bangalore

Policy of Integrated Solid Waste Management 2012 for BBMP was prepgréide Department of
Environmental Cell. The policy indicates the plan of action for separate collection and management of
bulk waste, dootto-door collection and street sweeping, processing and l@hdg. It also includes the
responsibility of BBMP wards plastic waste, bimedical waste, hazardous waste andvaste rules.

The policy gives the plan to implement the actions by involving various stakeholders; zone wise action
plan for scientific waste management; financial sustenance of SWM activityinetrative structure

and; targets and monitoring mechanism. The policy includes ways of involvement of private sector for
MSWM through appointment of independent private agency for bulk waste producers; Hotsaise
collection contracts to waste pickéfNGOs or SHGs; comprehensive contracts with contractors
providing their own vehicles and responsible for Labour Laws; performance oriented contracts based on
outputs and not inputs. A guideline for PPP in waste processing is also part of the SWM Policy fo
Bangalore. The SWM Policy for Bangalore includes the normative standards feodtmmr collection,

street sweeping, secondary storage and for segregation bins/bags for storage on premises. It lists the
schedule of fines on general public for not abgliby the rules and penalty for collection and

transportation by the service providét.
3.3.3 Current Administrative Structurédor MSWM in BBMP

All the wards in BBMP agrouped into small packages for contract purposes. Each contractor is given
the responsibity of 2-3 packages depending upon the economind acale A comprehensive contract

is awarded to the successful bidder for collection, transportation and final disposal of solid waste.

*Asnani, P. J2006. Solid Waste Managemefthapter 8 irindia Infrastructure RepartOxford University Press,
New Delhi.

%2012, Policy on Integrated Solid Waste Management, Department of Environment Cell, BBMP
http://218.248.45.169/download/engineering/iswmp.pdf
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Role ofPourakarmikas or contract workers:

There are two types of wdkers involved in these packages. Permanent employees of BBMP called
pourakarmikas and contract workers. If there g@®rporationpourakarmikas already assigned in a
package, that many number of workers are reduced from the contract. These workers sweagadse

in addition to the doo#to-door collection from the households in a prescribed area using pushcarts. The
workers transfer the collected wet or mixed waste to an auto tipper or to a designated place in the
ward. They also take the separately collectiry waste to the dry waste collection centres or to the junk

shops.
Role of Supervisory Staff:

Junior Health Inspector is ¢he for every ward. His role is to supervise the work of the BBMP
pourakarmikas and also the contract workers. He has to supetiesesweeping, collection of waste

from households and transfer of waste to the trucks or compactors.

In some of the wards the Junior Health Inspector is supervised by a Senior Health Inspector. However,
not all the wards have Senior Health Inspectorsthivse wards the Junior Health Inspector repaids
the Assistant Engineer or Junior Engineer of the ward. There are Assistant Executive Engineers in each

sub-division to whom Assistant Engineer or Junior Engineer reports about the activities of solid waste.

At the zonal level there are Superintendent Ewmgr, Chief Engineer and Additional Commissioner to

monitor the activities of solid waste management.
Advantages:

Based on thes WM (M&H) Rules 2000, the posts for environmental engineers have been created. The
responsibility of dayjo-day monitoring of slid waste services has been decentralized and entrusted to

supervisory staff working at the ward level.
Limitations:

As per the SWM policy suggestion, Environmental Engineers for every sub division is required to monitor
the day to day activities of SWMHowever BBMP failed to get so many Environmental Engineers. At
present civil engineers are assigned the task of monitordgpinadequacy in career growth avenues

for qualified / specialized staff is demotivating
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Solid Waste Management activity hasdm decentralized. Due to thishe monitoringat each ward
depends upon individual chief executive and the success in implementation of solid waste management
rules also depend upon his extraordinary championship. As soon as this champion is transiferred,

effort seems to get dissolved.

At the zonal level and ward level, in addition to the monitoring work of SWM activities, the Engineering
Department has other engineering works like maintenance of roads, drains, potholes, sanctioning of
building plans ad monitoring the construction of buildings. These activities take most of the time of the
senior supervisory staff and hence they are unable to give sufficient time to SWM activities. Effectively
only the Junior Health Inspector who is at the bottom oé thrganizational structure, with his limited
knowledge and experience, is the only one completely in charge of solid waste management for the

ward.
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Figure21: Administrative Structure of SWM in BBMP
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3.3.4 Contract Agreement, Salient featuresand limitations

BBMPhas appointed the Service Providers for various packages (each package consisthganfi2)
to carry out Municipal Solid Waste Management services framygistered partnership
firms/NGOs/public limed companies on a lump sum bastssample contract@cument is attached in
Annexure3. The period of contract iditee years. The following are the activities assigned to the Service

Provider

a) Doorto-door collection of segregated Municipal Solid Waste (MSwWet waste dry waste and
sanitary wasteetc. separatelyon a daily basis and dry wastexclusivelyon two days awveek
basis.Collection of Municipal Solid Waste from the bulk waste generators is not a part of this
service contract.

b) Clearing of street litterbins is also part of this contract and shecessful bidder is responsible
for timely clearing of the street litter bins and transporting the same to the designated location.

c) Sweeping of roads, streets, footpath and pavements, removing of MSW from open tertiary road
side drainsand shoulder drainuprooting of vegetation and transportation of the same to

designated locations.
Figure22: Process Map for SWM
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Figure23: Waste flowproposed in contract document
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Figure24: Proposed No Garbage on Ground (nGoG) Method of SWM
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Collection, Storage and Transportation of waste

a.

Collection of Wet MSW on daily basis and Dry MSW twice in a week.

Sanitary waste separately collected shall be transported to the desigridtegital/Nursing
Home notified as sanitary collection centre for the package that will be within 10 KM from the
jurisdiction of the package.

The Service Provider shall collect thg evaste in the award area twice in a week from each
household and transport the sane the designated Dry Waste Collectioanter (within 10 KM
from the jurisdiction of the package)

The wet waste shall be transferred from Pushdapsecially designed Aat Tippers to the
decentralized composting unifrocessing units through closed tipper lorries/compactarsd

the dry waste shall be transferred to the designated waste collection centres. S&hece
Providershall transport inert waste to the designatéatation. The waste should not touch the
ground during the transfer from small vehicle to bigger one.

The Service Provider contractor shall weigh the waste at the weighbridge set up by
BBMP/processing unit operator. If such facilities are not availathle, Service Provider
contractor must weigh the waste in the intermediate weighbridge (electronic) at his own cost.
The records of weighment should be submitted along with the monthly bills.

Promote MSW Segregation at household level through awareness og@mspand other suitable
means.

Wet waste and dry waste shall not be mixed either at the time of collection or transferring the
same toprocessing site

Collection of waste from doorstep bylfowing a fixed time schedule astimated to the
households iradvance.

Use of appropriate door to door collection vehicles like pushcarts, tricycles, Goods Auto and
specialy designed SWM Auto Tippevith separate bing bags depending on the condition,
width of the street for making the collection and shifting op@ra easy and efficient.

Auto tippersshould have an inbuilt mike siem to announce about the dodgo-door collection.
Pushcarts shall have tarry appropriate bell ringing/ whistlgystem of permissible decibels to
draw attention of the community.

The waste fromshop keepers, vendor and street hawkers shall be compulsory collected in
segregated form without allowing them to throw the waste at untimely hours near the
secondary storage points.
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I.  The personnel deployed for dotw-door collection of segreged waste shall be provided with

appropriate protective gearskié uniforms, gloves, masks etc.
MSW Collection and Transportation

The scope of the work under this proposal will not include collection of waste from commercial &
residential bulk generators.

Table20: Time Schedule for Implementation of daily work schedule

Sl.
No Activity Time Schedule

Daily Dooito-Door collection of MSW from Variot 6.30 AM to 2. 30 PM
Households and small commercial establishments with break inbetween

Daily Street Sweeping and Drain cleaning

Lanes /Conservancy, Regular Road and-AStdyial roads,

markets, other than specified. 6.30 AM to 2. 30 PM
Footpaths, open grounds, public places, government builc with break in between
surrounding, open areas, cleaning of shoulder dradlrajns

shall be cleaned from MSW / swept during day time.

6.30 AM to 2. 30 PM

3 Burial ground/ electrical crematorium and play grounds
g Pay g with break in between
6.00AM to 2.00PM
4 Markets
10.00PM to 6.00AM
5 Evening shift sweeping for Selected roads/Areas 4.00 pm to 8.00pm

Last day of every month, as p
the time schedule prescribe
by the BBMP officials

Once in every 3 months, as p
the time schedule proposed b
the BBMP officials

As per the time schedul
prescribed by the BBM
officials

Collection of ewaste from households and othe
establishments

Collection of Disgded waste generated at households al
other establishments.

Transportation of segregated MSW to Dry waste collec
center/ processing centre /landfill site

Other conditions

a. TheService provideshall provide trained Labours, vehicles (MaR8082013) and equipment
for carrying out the activities involved in municipal solid waste management. Thele®ko be

used are Auto tippers, compactors, closed Tippers and pushcarts. The Service Provider shall be

142| Page



responsible for maintaining the labour force, vehicles etc., as per the labour rules and motor
vehicle acts of Government of Karnataka and shall eell@MSW Rules 2000.

The Service provideshall engage supervisors for every 30 labourers and provide them with
mobile phones so that they can be contacted by BBMP officials. The Service Provider shall also
engage an Engineer with solid waste managerteublic health background, preferably
Environmental Engineer for each of the package.

All the pushcarts must be of new make

The Service Provider shall engage laborers only between the age of 18 and 60 years

Prompt attention to complaints, grievances, ananergency situations including festival
seasons.

Under no circumstances th&ervice providershall collect any user fee from any person.
Complaints in this regard will be viewed very seriously and may result in cancellation of the
contract.

There should b&oordinated efforts to create public awareness and civic sense/order through
IEC activities.

The Service Provider should actively involve and seek the guidance eGdNemnmental
Organizations (NGOs), Residents Welfare Associations (RWAs) and ¢¢hestéd private
individuals/organizabns wherever required for doeto-door collection and other related
aspects for effective management of MSW

Prompt attention to complaints, grievances, and emergency situations including festival
seasons.

The Service provider shall have to maintain the GPS system installed to the Secondary
Transportation vehicles and the smart cards that would be provided by BB#tiles that are

not fitted with GPS will not be entitled for payment, even if alternative evidence dfteva
disposal is produced

Service provider shall provide biometric recording system. Biometric attendance is compulsory
at muster places for all labours/supervisors while reporting as well as after completing the work.
Report noncompliance of MSW managemerpractices by waste generators to the
Environmental Engineer/DEO/ABEBBMP

. Maintain a complaint register for registering the grievances of the waste generators and other
stakeholders and also commonngail ID for bothService provideand BBMPofficial shall be

created and to be circulated to the Public to register the complaint if any

143| Page



n. TheService provideshall provide Photo identity cards for all his employees indicating the name

and address, agpackagenumber, ward number, etc
Terms forPayment

a. The payment decided as a lump sum fee based on the number of pushcarts, vehicles and
equipment provided along with the respective manpower for each package. Any default in the
provision of same shall bring a penalty and thereby reduction of theplgum payment by
BBMP to the service provider is calculated.

b. The Service provider shouldbay monthly salary, ESI, EPF and other benefits to the
Pourdarmikas within 8 (Fifth) of every month without fail. The Service Provider should not
wait for BBMPmonthly payment. The Service Provider should submit monthly bill withaf 5
every month, failing which BBMP will not be responsible for any lapses in future.

c. No objection certificate from representative
“Suchi Mi$rtao be obtained before release of pay

d. Without prejudice to any other right or remedy which the BBMP may hapen the occurrence
of an event of default on the part of th&ervice Provider the BBMP may termindtes
arrangemetn by issuing a termination notice setting out the underlying Event ¢alleand the
termination datewhich will be normally taken to be within 24 hrs of the noti¢ae BBMP will

be at liberty to start immediate operations to provide SWM disposal.
Table21: Penalties: Service Provider Event of Default

Sl | Item Penalty in Rupees

\[o]

Complaint of norcollection of Segremed MSW (wet & dn| 5% of the day contract valu
separately even for a single day from households, commer
establishments etc (10% of the total households, commerc
establishments)

Complaint of Non collection of MSW from designated locations | 5% of the day contract valu
2 | transportation to Dry waste collection centre/compost facility an
landfill, even for a single day.

Complaint of Not carrying out sweeping of streets, fatys,| 5% of the day contract valu
3 | pavements, and cleaning of roadside drains and transportation o
same to the designated locations even for a single day.

Complaint of Non collection of MSW from bulk generators { 5% of the day contract valu
transportation to designated l@tions, even for a single day
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Sl | Item Penalty in Rupees
No
Not providing the vehicles and equipment as specified aod- | 5% of the day contract valu
5 | wearing of the uniform andnon-using of safety equipmentby the
workers even for a single day.
Cleaning of burial grounds, removal of MSW from vacant sites {( 5% of the day contract valu
6 | space, of BBMP owned buildings etc., as per implementation pla
instance.
7 Transportation of carcasses of dead animals within 2 hours { 5% of the day contract valu
notification byBBMP per instance.
8 | Burning of MSW or Plastic 5% of the day contract valu
9 | Non Collection of @vaste and bulk waste generated from househo| 5% of the day contract valu
and other establishments as specified.
10 | Non-performanceof any other obligation under the agreement fory 5% of the day contract valu
continuous period of 3 days
11 | If the Penalty amounts as payable by the Service Provider is eq{ Termination of the contrac
greater than 10% of the monthly Contract Value for continuf by forfeiting the
period of three months or more. Performance security, blag
listing the contractor.
Advantages:

A As per data gathered from BBMP, there are around 91 packages covering 198 wards of the city.

This system of giving small and multiple contracts is easy and quick to implement. The

advantage of such a public private partnership is that private entreprerarersvilling to invest

in collection and transportation equipment, as well as providing labour, tegisipment etc. In

this system the local body (BBMP) is able to cover the city even wiibuse limited resources.

A The clause of obtainintjlo ObjectonCer t i fi cat e

Association” and “Suchi

having aab on performance of the service providers.

A The service providers are responsible for labowrsla

Limitations / Bottlenecks:

Mitra”

from

bef asteptovald e as e

representati:

(o

A The system of giving small and multiple contracts has a major disadvantage of fragmenting the

accountability. Whenever the city is not clean, the tendency is to pass the blame between the

contractors / multiple staff. Segretian of waste in this system is also impossible with passing

of blames between the generators and contractors/BBMP. It is difficult to determine whether
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mixed waste was collected from the generators or it got mixed during transportation. Even
though the dy has all the requisite staff and machinery, it looks dirty and unkempt with
garbage being visible all over the city.

A Emphasis on waste segregation in order to reduce the waste reaching the final disposal point is
limited. As a result of which most of thegaste generated, collected and transported to the
landfill is mixed waste.

A Incentivizing waste segregation and reduction of the same by channelizing dry waste to dry
waste collection centres set up by BBMP and wet waste to composting units like KCRIC woul
help in bringing down the cost of SWM. detailed tudy to find the amount of dry and wet
waste generated should be conducted. This would help in estimating the cost of SWM which

should be lesser than the present cost of lump sum contracts.

A In order toget effective service delivery by the service provider based on the contract, a lot of
monitoring from BBMP's end is required. Lack
without getting the desired results.

A Technology has not been adequately ugiiZor monitoring purposes.

A Role of NGOs and RWASs is limited due to the current system of contracts.

A The payment seems to be based on inputs and not on outputs due to which there is lack of

accountability of maintaining cleanliness by the contractors.r@hie limited freedom given to
the contractor to decide how to do the assigned work and limited scope to improve efficiency

thereby bringing down the cost.
3.3.5 Dry Waste Collection Centres (DWCCs)

The idea behind establishing DWCCs was to facilitate the stlieémg of the entire process of waste
management in the city, by concentrating exclusively on Dry Waste. The DWCCs are equipped with
appropriate infrastructure capable of purchasing, collecting, aggregating and processing both high value

and low value dryvaste like plastics, papers, glass, tetrapaks etc.

There is a plan to set up dry waste collection centres in all the 198 wardSciitber 2013dry waste
collection centres have been set up in 148 wards of which 100 are functional, out of which wairking

DWCCs have been entrusted to NGOs.

?http://www.bangaloremirror.com/bangalore/civic/Wakep-Bloreand-segregate

garbage/articleshow/26537910.cms
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3.3.6 Registration of waste pickersformal recognition of their role by BBMP

Following theLokA d a | directiors in 2011, thdBBMP became the first municipality in the country to

register wastepickers and enumeratscrap dealers.

Severalcommunity based initiatives were initiated in the late 1980s, stressing the need for public
participation in solid waste management. @en for Environment EducationCEE) started the

Committee for Clean Bangalore in partnership witarious organizations in 1989, to promote

segregation at source. Twenty years later, in 2009, the Solid Waste Management Roundtable (SWMRT),

a group of individuals and organizations got together to promote decentralized waste management in
the city for eficient waste handling. SWMRT engaged with the Adalat,(Peopl e’ s court)
alternative dispute resolutionnpon-adversarial system) from mRgD10 which led to certain significant
directions to the BBMP to implement decentralized waste managenacross the city. In 2011, ¢h
Alliance of Wastgickers fied an affidavit for recognition of wastgickers TheLok Adalatthen issued

the landmark directive to the BBMB regiser and enumerag thewaste-pickers and scrap dealefs.

Following the diective, the BBMP Commissioner issued an official circular to register-piakers and
itinerant buyers and enumerate scrap dealer, which is hailed as the first step towards formal recognition
of their role. The BBMP also attained the unigue distinctibnobei ng t he country’ s
to initiate this process. On"9August 2011, at the first Wastgickers Convention, 200 wasfecker 1D

cards were distributed following the registration, a step towards officially acknowledging the indirect
contribution of wastepickers to the city. As of 2013, the BBMP has distribategt 5000 ID cards and

have sanctioned additional 7000 registrations.

3.3.7 Evaluation of Technology for processing existing waste at seven landfill sites of

BBMP

Due to problems faced by BBMP on dumping large quantities of waste on the landfill site atMexalli

in year 2012, it invited expression of interest from various organizations to select appropriate
technology to process existing waste contained in the landfill sites and recover the land. A technical
committee to evaluate the EOI and make recommenulati for the choice of technology fahe 7

landfill sites of BBMP was formulat@dble below)

“pinkyChandran, NaliniShekMarwan Abubaker, Akshay Yad@012{ ( dzR& 2y WLY&ENY I f 2+ &GS

Contribution Bangalore
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Table22: Quantity and Area of landfill sites

Name of the landfill site Quantity in lakh tons  Area in acres

1 MandurNoth 6.0 95

2 Mandur South 4.0 40

3 Mavallipura 7.0 46

4 Anjanapura 1.0 5

5 Cheemsandra 3.0 10

6 Kannahalli 1.05 25

7 S.Bingipura 1.45 20

The Technical Committee after doing the overall assessment suggested Bio mining techniques as a
feasible option, which involve the processing of waste stabilization of landfill by separation and
extraction of the RDF, recyclables and making of constructilated bricks or tiles. They suggested this
technology due to its advantages of low end technology with low investment costs while providing

effective results®

The committee recommended speedy implementation of clearance and processing of waste at the
existing dump sites by Bimining techniques for the following sites:

1. Mandur North

2. Mandur South

3. Mavallipura

4. Anjanapura

5. Cheemsandra

And wasteto-energy projects were suggested for the remaining sites:
1. Kannahalli

2. S.Bingipura

In additionto the aboveproposals which are underwagetting up ofdecentralizedBiomethanation
plantsin 16 wardsarein progress. Among those 16 ward&lahanka has started generating power and

the sameis being utilized in 25 street lightThe other 15 plantsra in the process ajenerating power.

*Technical committee Recommendations on EOI application, 03-01-2013, Report on Evaluation of
Technology for processing existing waste at Seven Landfill sites of BBMP, Bangalore
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3.3.8 Karnataka Compost Development Corporation (KCDC)

Karnataka Compost Development Corporation was established in 1975 as one among thirteen such
plants in India This washased on World Health Organizations technology as per the directions of
Government of India to 22 States in accordance with the recommendation of Shri Sivaraman Committee
constituted on the subjectKCDGs floated by Karnataka Agro Industries Corpora(iei%) Bangalore
MahanagaraPalike(24.5%)and Karnataka State @perative Marketing Federation Limitg@4.5%) It

was set upn 15.10acres areaKCDGs involved ireco-friendly treatment of city garbage and agriculture

waste through production afompost based organic manure andrmi-compost®°

This is the only plant running successfully unlike other twelve plants, which closed down their
operations within one year due to unsuitability of technology to Indiansegregated garbage
conditions and lackf economic viability. This Corporation has become successful because of adoption

of indigenous, simple low cost maintenance technology, which is found to be commercially viable.

The plant was receiving 50 tpd in the early years and it wagstt receve 200 tpd after its expansion
program under Bangalore Mega City Scheffem September 2008 onwards the receipt of garbage
wasstopped at instance of local public and elected representatives in view of environmental problems.
During this timeKCDGQvasprocessing only the already stocked garba8enultaneouslyto establish a

new plant for receipt and treatment of garbage from BBMP, land allotm@as under active
consideration of the Government of Karnatakia.is now spread over an area db aaes and

development of another 3 acres land is in progress.

Process / Methodology

KCDC adopted aerobic decomposition windrow method. When organic materials are decomposed in the
presence of oxygen, the process is called aerobic. The garbage received is arranged in windrows before
segregationinto different categories i.e A, C basedn the size An inoculant is sprayed to speed up
decomposition and reduce odours. The windriaturned with the help of Auger and Front end loaders

for proper aeration once in 7 days so that aerobic process continu@steimupted.

Water is sprayed asna when required depending on the moisture content. Composting is completed
within 7 to 8 weeks and the degraded compost is fed to the screening plants to produce different grades

of organic manure.

http://kede.in/about/
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Vermicomposting is also carried out and KCDC has alfifupzs forvermi-composting.

Consultancy Services

KCDC with its expertise and experience has developed a simple, indigenous, low power oriented, low
investment technologyBefore 2008, rany States in the countryere contacting KCDC to set up the

units based on KCDCs technology.

A KCDC has prowdd consultng services for over 8 years.

A It wasformalized with the setting up of a dedited consulting cell at KCD€team consisting of
in-house experts and consulting expewtas formedto provide consultingThe consultancy cell
providedconsulting which includgproject report preparation, hand holding for project
execution and opertion & maintenance training.

A With implementation of a demonstration centrawareness creation and other training support
couldalso be proviled.

A The consultancy center would be a profit center and have a positive contribution to the KCDC.
Performance

Sales, Revenue, Expenditure and Profit / Losthtoperiod from 200402 to 201011 are as under:

Profit

Production  Sales Revene Expenditure

(in M.tons)  (in M.tons) (Rs. in lakhs)
1 2001-2002 10500 8587 219.98 218.69 1.29
2 20022003 11163 13719 247.77 241.73 6.04
3 20032004 17516 15369 227.10 220.25 6.85
4 20042005 20151 16293 247.05 242.73 4.32
5 20052006 7962 4897 239.87 239.07 0.80
6 20062007 15024 10829 260.50 236.77 23.73
7 2007-2008 12963 9886 290.95 263.63 27.32
8 20082009 8121 8219 265.70 260.70 5.00
9 20092010 8754 8760 204.39 191.41 -13.48
10 20102011 7528 8060 159.89 204.08 -43.84

Sourcehttp://kcdc.in/activities/

Current Status of KCDC

Karnataka Compost Development Corporation was revived in 2013 after five years of inkctione
2013,BBMP started sending KCDC around 100 tons of vegetable waste fiotayMadivala and city

market Currently it treats about450 tonnes of waste every day i.e 3@0ns of the existing waste and
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150 tons of segregated wet wastés per KCDC, BBMP plans to increase the incoming wet waste from
150 to 350 tonnes within next few months and by the end of 6 thenthey target to send 700 tonnes

of wet waste to KCDC.

Without any budgetary support, KCDC has managed its activities with revenues from the sale of manure
produced through aerobic and verraomposting. The manure produced is sent to the Department of

Agriculture and is sold at 50 percent subsidy to farmers across Karnataka and India.

The KCDC will also set up anotlmempostingplant of 500 tons capacity at a cost R4 crores at
Chikkanagamangala (off Sarjapur Roadekal Taluk Land area of 31.24cres has been handed over to
KCDC for establishing the plant.

KCDC plans to initiate a training center at the Haralukunte site at a cost of Rs.150.29 lakh with training
programmes to be open to all. This programme will include demonstration and traimnigow to

segregate and vermiompost waste. This project is stilhiting for its approval from BBM®
3.3.9 KasaMuktha Programme launched on 24July 2013

KasaMuktha is a at-sourcesegregationinitiative at ward level developed jointly by BBMP & Wake Up
Cean Up It was launched on 4July 2013with a view to introducedestination bound processing of
wastes ando be scaled City wide once the program is stabilized. This initiative is the resultant of the
support from many Organizations, Associations antlividuals over a sustained period of time in order
to create a sense of commitment oivil societyand the contribution of commomeopleto a chronic
issue plaguing the Cify.
The initiativewasplanned to start in 22 pilot wards witime following arangements:

A Daily collection ofloor-to-door segregated waste bpourakarmikas- 100% coverage(Door to

door and Petty shops)

A Apartments under 50 units who leave segregated waste separately in 2 bins will have waste

collected from common point

3http://bangalore.citizenmatters.in/articles/karnatakaompostingfirm-backin-the-limelight. June 11th 2013

*http://bangalore.citizenmatters.in/article/kasamukthawaste segregation22-wardspilot;

http://www.wakeupcleanup.in/KashiMuktha.html
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A Waste in plast bag not accepted and mixed waste not acceptédaysa week dry waste

collection by pourakarmikagpenaltieslevied for noacompliance

>\

Monitoring at Collection Points to transfer waste from small to larger vehicle : nGOG method to
be deployed (no Gadge on Ground)

No Black spots and visual cleanliness to improve

Waste from street litter bins clearance and street sweepings separatedwate

Twice daily clearance in key areas

> > > >

Independent Third party monitoring and data analytics to improve the systeascale it up

Figure25: Categories of waste for segregation under KasaMukiprogram”
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33http://www.bpac.in/wp—content/themes/churchope/pdf/\Nhat%ZOis%ZOKasa%20Muktha@ward.pdf
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Figure26: Proposed Process Map in Kagluktha wards
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3.4 PROCESS MRING OSOLID WASTE MANAGEWIEN BANGALORE

3.4.1 Process Mapping

The purpose of process mapping is to understand the collection system right from the generation,
collection to disposal of solid waste from various domains. This would give an insight into the problems

faced during collectioof solid waste from households, institutions, bulk generators, etc.
3.4.2 Explanation ofprocess mapping for wste management from householddssues

The waste that is generated at the household level is collected from the door by the BBMP
pourakarmikas or comact workers.The workers sweep the road in addition to ddordoor collection

from the households in a prescribed area using pushcarts with four containers.

As per the BBMPSWM norms, waste segregation is compuls&3$MP has started the awareness drive
to educate the citizens to segregate the waste at source. At many places dustbins were distributed by
some of the ward offices as part of pilot projects to segregate the waste into dry and wet catBgpry.

Wade Colletion Centres are functional if00 wards, 57 of which are run by 8Os. The idea is to
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collect the segregated dry waste twice a week and brought to tli&metres directiyto be segregated

further, weighed and sold to the recycling units.

Ideally vherever ggregation is taking plac¢he segregatedwaste isto be collected by dooto-door
collection method The wet waste is to be taken to collection points from where it will be taken to the
centralized composting unit and the dry waste will be taken to EM§CC. However, ahany places
segregation of wastis not done by the householdsh& workers while collecting the wasfeom such
householdgickup the recyclable materials and sell themjahk shopsto earn extra income or bring it

to the DWCCsThey dump the remaining mixed waste at the collection points from where it goes to the

landfill on compactot/lorry.

Thewet wasteor the mixed wastavhich is collected by doen-door collection system using pushcarts

is transferred to an auto tipper dsroughtto thesedesignated spotsSome of these designated places

on the road are also the transfer points where the waste from the pushcarts or autos is manually loaded
on the tractors/lorries/compactors using buckets or drurisom this waste the workers segetg the

useful material like glass, metal, cardboard, plastic, etc. that can fetch them added income. Bags with
segregated waste usually are seen hanging on the sides of the garbageltu@s/ Themixed wastds
transported to the landfill sitesAt many places open autos and trucks are used to transport the waste.
The autos and trucks used are in bad condition with their covers aodh broken flapsThey do not

seem to havebtainedthe yearlyFitness Certificate (FC) from the RTO.

Due to lack oforoper door-to-door collectionin some of the wardgshe waste is dumped directly by the
residents at the designateolaceon the road side ovacantplot or areas near substatioriThe dumping

of waste by the residents is done at any time during the dagight and may not necessarily match
with the timing of collection by thautos /compactors / trucksAs a result the spot remains dirty most

of the time.
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Figure7: Process map for waste management from the households
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3.4.3 Explanation of Process mapping for waste management from bgénerators -

Issues

As per the Section 256, 257 and 260 of the Karnataka Municipal Corporations Act, 1976 and in
continuation of the Public Notice dated 15/09/2012 the definition of bulk generators is:

W, dzZ | hieghS§any hivtelMestaurant, choultrgnall, shopping complex, marriage hall, convention
hall, temple, residential apartments (10 units and above), institutions, public offices, railway stations,
bus stands or any other residential, commercial or a public entity which generates 100 kg arwienore
waste per day and any other such entity that is specifically identified and notified by the Commissioner

as bulk generataf2

The waste from bulk generators usually accounts to 30% of the total city w@steently the bulk
generators have individudile up with private contractorso collect the waste on a daily bassome of
which were introduced by BBMP since 20BBMP has stopped collecting waste from the bulk
generators from the past three yealBepending upon thsize of thebusiness, the wastgenerated on

an average varies from 50kg to 200kg per diye contractor charges Rs.4500 per month for picking up
around 200kg per day of wet wastBroadly the waste is segregated into wet and dry waste. The dry
waste is collected by BBMP contractskabadiwalasand sold at thgunk shops / wholesale dealerBhe

wet waste is collected by private contractor and taken to T&irenaBiotechnologies Itd (TFBL) uait
Gundlahalli near Doddaballapurhere are 3 more projects of waste treatment that amethie proposal

stage:

A MaltoseAgri Product Doddabalapur

A Nobel Exchange Environment Technology Private Limited, Pune

BBMPhas handed over5 acres of land & Kanahalli toBruhat Bangalore Hotel Association (BBHA) to

treat 250 tonnes ofvet wasteby anaerobi composting

Those bulk generators who have ample space inrtheemisesstore the wasteand have tie ups with
the private contractorsin case of other smaller hotels/restaurants/marriage halls, the generators
dispose the waste at a nearby collectiomtre (mostly at night). The waste is then collected by the

contractor/BBMP trucksluring the usual collection time at dayd taken to the landfill siteat night

156 Page



Figure8: Process map for waste management from thelk generators
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3.4.4 Explanation of Process mapping for waste management freglected 10 wards

Issues

The process of waste management in all the wards is more or less the same with the difference in scale
of ward. Due to the variation in the size of the ward and number of households / shops & commercial
areas, the infrastructurdike, pushcarts, autos, lorries/compactors/trucks, workers, @@vided for

solid waste management service varies. In all the wards, BBMP has contractual arrangement with
private sector partners for the segregation, collection and transportation of wa$te contract
document has been explained in the earlier section of this chapheen though the contract specifies

the tools/ safety equipmerif to all workers once in 3 months and uniform twice in a yemme of the

ward has all the equipment as spéeif. Seven out of the 10 wards, have their own dry waste collection
centres set up by BBMP. For ward-Barathi nagar, the DWCC of Sampangiramnagar is used for
collection of dry waste. Ward 15 T.Dasarahalli and ward §3oddanekkundi do not have DWCC and

hencethe dry waste is separated by the workers and sold to the wholesale dealers directly.

Some of the dry wasteentres thatare run by the NGOs arself-sustainable In such areas, the NGOs

are also part of the group collecting dry waste from the hdudds and commercial establishments.
They buy the waste and hence incentivize the generator to segregate the waste at source. The rate of
the dry waste is lesser if it is mixed dry waste and is higher, if segregated, depending upon the value of
the dry wase. The mixed dry waste thus collected is segregated at the centre by the workers who are
rag pickers mobilized by the NGOshe dry waste at the centre is sold on a regular basis to the
wholesale dealers and the income from that provides for the salarigbe workers.The vehicle for
collection of the dry waste is provided by the NGO or in some cases by BBMP amgkthgon and
maintenancecost of the same is boenby the NGOSome of the centres that were visited and those
managed by the BBMP do notein to be functional on a dap-day basis. The dry waste in such

centres is collected over a period of few months and then segregated antbsthie scarp dealers.

Doorto-door collection of waste isnandatory as per the BBMP contractual agreement. Havewn
none of the wards 100% dodo-door collection is observe®n an average the dodo-door collection
efficiency of surveyed wards is 71% which includes collection of waste from households and commercial

establishments. Wards like Kadu MalleshwardnDasarahalli, Sarakki, HSR layout seem to be better

% Gloves, masks, caps, gumboots, slippers, cleaning tools & equipioregihandle broom, scrapers, collection
plate,ghamela long back hoe, drain cleaning equipment, spade and weed cutting machine
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performing than other wardsThe performance across the wards variaad mainly depends upo(a)

effective monitoring by BBMP staffy) Active MLA / corporator(c) active RWAs / NGOs / citizens than

the resourcesEf f ect i ve

monitor.i

ng

improving the dooito-door collection by the contractors.

Figure29: Process map for ward no. 110 Sampangiramnagar
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FIGURBO: PROCESS MAP FOR WARD NO. 91 BHARATHI NAGAR

Waste from Households (7,074nos.) /
Shops (2,000n0s.) / Commercial areas
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Figure31: Process map for ward no. 65 Kadu Malleshwaram

Waste from Households (9,823 nos.) /
Shops (1,213 nos.) / Commercial areas
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Figure32: Process map foward no: 94 Gandhi Nagar

Waste from Households (6,599 nos.) /
Shops (5,400 nos.) / Commercial areas
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hand gloves, masksgcsaps) Pushcarts: 40; Autos: 4
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Figure33: Process map for wardo. 178 Sarakki

Waste from Households (7,985 nos.) /
Shops (437 nos.) / Commercial areas

Workers: 46 BBMP & contract (using broomsi
Pushcarts: 25; Autos: 15 |

Door-to-door collection (80%) & street Only StreetSweeping & no doocto-door
sweeping (Between 6.30am to 11.0am| collection (Between 6.30 am to 11.0 am)
Dry waste Wet / Mixed Dry waste Wet / Mixed Green/ Garden
waste
Dry waste collection Segregation of
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/ any other)
Junk shops / wholesale .
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Figure34: Process map for ward no. 160 Rajarajeshwari Nagar

Waste from Households (14,408s.) /
Shops (693 nos.) / Commercial areas

_____________________________________________________

Door-to-door collection (55%& street Only Street Sweeping no door-to-door
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Figure35: Process map for ward no. 1SR _ayout

Waste from Households (16,847 nos.) /
Shops (280 nos.) / Commercial areas
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Figure36: Process map for ward n@® Atturu
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Figure37: Process map for ward no.15Dasarahalli

Waste from Households (8,849 nos.) /
Shops (2,300n0s.)/ Commercial areas
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Pushcarts: 16; Autos: 15
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Figure38: Process map for ward no. 85 Doddanekkundi

Waste from Households (17,755 nos.) /
Shops (730nos.)/ Commerciateas
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3.5

A

ISSUES AND PROBLEMS

Irrespectiveof so many initiatives taken with respect to solid waste management, f(iékaing

the SWM policyspecific to Bangalore, changes in the administrative structure based on SWM
policy guidelinesservicecontracts awarded and other initiatives like opening of DWCCs, giving
recognition to the waste pickers, involving NGOs and RWAs, effort to separate the waste
collection from bulk waste producérsthere is lack of proper segregation, deordoor
collection and sweeping.

There idrregular dumping of waste on roads, drains, vacant sites and any place possible outside
the premises. Due tarhichthe common areas of the city always remain dirty until the service
providers clean them up.

Even though the contract document gives proper guidelines on no Garbage on Ground (nGOG),
the temporary waste storage depots necessitate multiple handling of waste.

The transportation system in timely clearance of the waste is also inadequate.

Due to lak of 100% docto-door collection and segregation, not all the dry waste produced
reaches the DWCCs

Even though the contract specifies the tools/ safety equipment to all workers once in 3 months

and uniform twice in a year, none of the ward has all theipopent as specified

Due to the protest of the villagers in the areas surrounding the dump sites, the waste collected
in compactors/tipper lorries is taken only at night after 11.00 p.m. This results in decay of the

wet waste thereby causing more problemsthe sites.
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4. ASSESSMENT OF QUANV &
COMPOSITION OF WASTE

41 COMPOSITION OF WASNBBANGALORE

As per the study conducted by iDe®k20080on Integrated MSW Strategy for Bangalore City, primary
surveys were conducted for indicative waste streams, composition of waste etc. based on waste
sampling techniques across the city. Following is the physical composition of waste derived from the

study:

Table23: Statement of Physical Composition of Waste

Vegetable 0.30
Paper 0.09
Plastic 0.12
Cardboard 0.04
Textiles 0.04
Grass / leaves / wood 0.06
Leather 0.00
Battery 0.00
Electronic item 0.02
Metal 0.01
Organic 0.23
Glass 0.03
Debris 0.05
Biomedical 0.02
Total 1.00

*IDeCK, 2008, Master Plan for Municipal Solid Waste Management in Greater Bangalore
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From the above it can be observed that on an average &8 of MSW is organic and biodegradable
and 37- 45 % is inorganic; out dhis inorganic, 1418 % is recyclable; 2@3 %is combustible and

suitable as RDF material. Accordingly the landfill will be restricted10%.
Bangalore City Waste composition
Reviewing waste chartaristics from all eight zoned,is observedthat

A The per capita household waste generation is about 22gpcd. Excludingsium areas per
capita waste generation is 248.80gpcd

The waste generation from Bangalore is high in organic content

> >

Highest fraction is constituted by kitchen waste, vegetable, falbly grasdeaves

>\

The decomposable fraction is abo@-80%. Recyclable around-B5%

>~

Paper, plastic, metajlassis segregated for recycling

>~

Waste from commercial areas depeswh the activity; hotel wastes ardnighlyorganicwith high
moisture content The carbon, nitrogen , potassiuamd phosphoruscontent analysis indicate
good possibility of biological treatment

A Wastes from shopping complexes and shops are basically packeggiigoards,papersand
plastics. The caldit value of such waste is high

A As family size increases per capita gatien in a household decreases

Table24: Chemical Composition of MSW

S.No. Constituent/ Property Minimum Maximum
1 Cabon  13.00  42.60
2 Nitrogen 0.28 1.23
3 Phosphorus Pentoxide 0.46 0.92

(POs)
4 Potassium Oxide {R) 0.45 1.07
5 Moisture % 13.80 40.90
6 Bulk Density 341.00 491.00
7 Calorific Value 684.00 1240.00
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42 QUANTUM OF WASTEBRNGALORE

As per thestudy conducted by iDeCK in 2008 on Integrated MSW Strategy for BangaloreaSity,
generation in year 2008 was approximately 5033 MT of waste perTdhy figure on quantum of waste
was based on secondary data collected from BBMi& estimated wasteeaperation in the years to

follow is provided in the table below.

The annual population growth rate has been assumed to be 4.1% in line with the CDP prepared for

Bangalore City taking the base figure from the population as per census 2001. The growthl&iipop

over the period of next 40 years is set out in table below.

Population Projection MSW generation

at 4.1 % Growth Rate
2008 7806914 5033
2013 9544057 7129
2018 11667738 10093
2023 14263967 14310
2037 25035170 41889
2047 37416041 84262

Source: IDeCK, 2008, Master Plan for Municipal Solid Waste Management in Greater Bangalore

Assumptions for quantification of waste:

A The increase in per capita waste generation every year has been assumed to be 3%.

A The MSW generation by commerciatablishments has been assumed to be approximatedy 2
kg/units.

A The MSW generation from bulk generators such as hotels, marriage halls, fumeltn
restaurants has been assumed to be 50 kg/unit.

A The total estimated quantum of bulk waste generated2008 is 1905 TPD with 3% annual
increase up to 2047.

A The quantum of street sweeping & slit generated in the city is assumed to be 50 gpcd in 2008
with 3% annual increase up to 2047 of the total MSW generated.

A Quantity of household waste generated as of € considered as 350gpcd

A MSW generation rate is approximately 50 kg per larger establishment per day and 3 kg per
smaller establishment per day

A As of 2008 the per capita waste generation of street sweeping is 50gm per day.

*|DeCK, 2008, Master Plan for MuniciBalid Waste Management in Greater Bangalore
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43 QUANTUM OF HOUSEHONBSTE IBANGALORE

Meanwhile, ing the studyconducted by iDeCK in 2008 on Integrated MSW Strategy for Bangalore
City, an attempt has beemadeto arrive at the organic and inorganic quantities of waste generated at
household levelThe composition of waste in th study was derived by taking the waste generabgd

the selected households as the sample for the stutiyvas carried in 8 zones of Bangalore and the
selectedhouseholds contained the various categories, i.e., HIG, MIG, LIG and slunTlaesample

wade generated was collected from 128 households for 7 days (896 samples).
4.3.1 Waste Composition

The table below shows a breakdown of municipal solid waste based around the main constituent.
Examples of materials which fall into each of the categgpare alsol®wn in the tableThis breakdown
has been developed to highlight parts of the waste stream that can be recycled, composted or
recovered. These classifications will enable the comparison of data between catemgutiean be used

for the purpose obenchmarking and aggregation of data.

The constituent listed can be further categorized into decomposable;demomposable, recyclable
and nonrecyclable, hazardous and ntwazardous categories. Waste under category vegewghjrass

and leaves, organicare decomposable fractions. Paper, plastic, cardboard, glass and metals form
recyclable fractions. All above listed are Awzardous in nature. Biomedicabattery forms the

hazardoudraction of the waste. Debri®rms the noRuseable fraction.

Table25: Material category for the analysis of household wastes

S.No Categories Description of material |
1 ' Vegetable ' Raw vegetables, fruits waste
Garden waste, flowers, banana leaves (as ifréquently
2 Grass And Leaves _
used inBangalore)
3 Organics Cookedood items, highly decomposable
_ All kinds of plastics, all grades of polythene , pet bott
4 Plastic .
disposable glass, plates
All kinds of papers, packaging paper, newspaper, gl
5 Paper . . .
paper, office, mixed papetissue
6 Cardboard Packing , corrugated cardboards
7 Textiles All kinds of cloth
8 Leather Leather products
9 Battery Batteries like pencil cells, button cells, dry cell etc. n
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recyclable and nofacid batteries

10 Electronic Items Discardedvatches , digital items , toys etc.
Ferrous and noifierrous metals , foils, nails, screw
11 Metal
stands, etc.
12 Glass All kinds of glass
_ Hairs, household sweeping waste, sandy, soil undefin
13 Debris

fraction.

_ _ Medidnes, mosquito repellant coils mats, pesticides
14 Biomedical/Hazardous o _ _ _ _
insecticides, sanitary disposals, diapers ,napkins

4.3.2 Interpretation of results
The results under head weight collected per day indicate:
e Quantity of weights col | ec bresatutifedaysn di f ferent h
e The weights are further divided on the sorted
* The categories are decided on the basis of mos
e The content organic indicatmkitchenadi |y decomposa
e The raw vegetable and food contents are catego

. Garden waste and characteristic banana | eaves

grass/leaves and woods.

e Papers of all k ii. @addboard is ®rmédrby dorudated cardboards angd glazed

cardboards and other packirmgrdboards. Althese areunder therecyclable categories.

e Metals and glass forms the recyclable categori
e Batteries and electronics items are al so prese
Mdanés, mosquito repellants, biomedidadanitarydisposal are categorized as hazardous.

The results of each area are detailed below.
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Table26: MSW Composition Physical Characteristits

Zones of BBMP

Mahad Bomm

Byatara Dasar
East West evapur anahall _
nyapura _ ahalli
a [

Vegetable 0.31 0.27 0.26 0.30 0.39 0.22 025 035 0.29 29.38

Organics 0.19 0.22 0.14 0.21 0.37 0.27 0.24 0.18 0.23 22.75

Grass And

0.09 0.09 0.07 0.05 0.01 0.04 0.09 0.06 0.06 6.25
Leaves
Paper 0.10 0.11 0.07 0.10 0.08 0.09 0.06 0.10 0.09 8.88
Plastic 0.12 0.14 0.13 0.11 0.10 0.13 0.09 0.13 0.12 11.88

Cardboard 0.05 0.05 0.04 0.04 0.02 0.06 0.02 0.03 0.04 3.88

Textiles 0.01 0.02 0.05 0.05 0.01 0.01 0.06 0.10 0.04 3.88

Leather 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.38

Metal 0.00 0.01 0.00 0.03 0.00 0.01 0.03 0.01 0.01 1.13
Glass 0.07 0.03 0.03 0.02 0.00 0.02 0.04 0.00 0.03 2.63
Battery 0.00 0.00 0.01 o0.00 0.00 0.00 0.00 0.00 0.00 0.13
Electronic

0.01 0.01 0.09 0.00 0.00 0.02 0.01 0.00 0.02 1.75
Items
Debris 0.03 0.02 0.08 0.08 0.00 0.11 0.09 0.02 0.05 5.38

Biomedical 0.01 0.02 0.03 0.01 0.02 0.02 0.02 0.01 0.02 1.75

Total 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 100.00

SourcelDeCK, 2008, Master Plan for Municipal Solid Waste Management in Greater Bangalore

The findings of the study indicate that the per capita household waste generation is about 225.70gpcd.

Per capita waste generation excluding slamas is 248.80gpcdhe population as per Census 2011 is

¥IDeCK, 2008, Master Plan for Municipal Solid Waste Management in Greater Bangalore
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8,425,970.Taking the figure of per capita waste generation excluding slum areas (248.8gpcd), the total

household waste generated in Bangalore is 2100 tonnes.

Table27: Quantity of organicand inorganic waste generated at household level

Broad Category " Quantity of wastgtonnes)

Organic 58.33 1225
Vegetable 29.38 617
Organics 22.76 478
Grass And Leaves 6.19 130
Inorganic(Recyclable) 32.66 685
Paper 8.88 186
Plastic 11.88 250
Cardboard 3.88 81
Textiles 3.88 81
Leather 0.38 8
Metal 1.13 24
Glass 2.63 55
Inorganic Landfill/BiomedicalHazardou$ 9.01 190
Battery 0.13 3
Electronic Items 1.75 37
Debris 5.38 113
Biomedical 1.75 37
TOTAL 100 2100

Source: IDeCK, 2008aster Plan for Municipal Solid Waste Management in Greater Bangalore

The findings of the studipy iDeCHKndicate that the per capita household waste generation is about
225.70gpcd. Per capita waste generation excluding slum areas is 248.80gpqubplifetion as per
Census 2011 is 8,425,970. Taking the figure of per capita waste generation excluding slum areas

(248.8gpcd), the total household waste generated in Bangalore is 2100 tonnes

The breakup of this waste into 3 categories Organic, Inorgasi (Recyclable) and Inongia (inert

biomedical, hazardous) is done

A Organic waste generated from the households is 1225 tpd (58.33%),
A Recyclable component is 685 tpd (32.66%) and

A Nonusable inorganic including inert, debris, biomedical and hazardousewas190 tpd
(9.01%).
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If the organic and recyclable waste is separated from the waste stream at the point of generation and
collected in a segregated manner, the remaining 190 tpd (9.01%) is the waste that the authorities need

to find a solution for.

Asper the SWM Policy document prepared by the Department of Environmental Cell in year 2012, the
household waste forms 54% of the total waste generdtethe city. Considering total household waste
of 2100 tpd as 54%; the remaining 46% i.e. 1788 tpd iswthgte from commercial establishments,

markets and function halls, institutions and others.

Hence thetotal waste generatedn the city as per our calculations 8388 tpd (based on tdy
conducted by iDeCK in 2008
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5.PRIMARY COLLECTIONR ®MSW IN SELECTED
WARDS

In order to achieve the two objectives of understanditig primary collection systems of MSW in

selected wards, and idengiihngthe key issues and gaps hindering the collectionprgcess i t i zen’' s

was conducted in the 10 wards selected foe study.

The data collected from the survey was tabulated and compiled based on the data analysis plan

indicated in Chapter 1. The following pages describe the same.

51 COMPARISON OF WARNDHH RESPECT TO EHNT SERVICE DERNEN
PRIMARY COLLECTICNVASTE FOR HOUSEHOLDS

While doing the survey for the selected 10 wards, households of both general and slums categories
were surveyed. The chart below depicts that all the households of ward no. 15 T.Dasarahalli were

general category and maximum slums suaewas in ward no. 91 Bharathi Nagar.

Figure39: Category of households surveyed

Category of households surveyed

90.0 81.0 81.0
76.0
80.0 74.0 700 710

%age Respondents
(&)
o
o

m General

H Slum
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5.1.1 Indicators for examining the due diligence of the primary collection of waste in

selected wards
Household level coverage of SWM services throdglor-to-door collection of waste

The ward with maximum doeo-door collection service is ward no. 65 Kadalleshwaram with 96.1%

of households disposing waste by doorstep collection method. And the ward with minimum number of
households with doorstepvaste collection service is ward no. 94 Gandhi nagar (48.8%) where other
prominent methods of disposing the waste is roadside (21.4%) and coitynbins (22.6%)The
average doorstep collection service for all the wards calculated is 75.B&¢maximum potion of rest

of the households is disposing the waste on road side amounting to an average of 16.6% households.
The disposal at community (3.3%) bins, vacant site (3.0%) or any other method (0.6%) is nfieferal. (

chart below).

Figure40: Method of waste disposal

Method of waste disposal
100.0 96.1 ot 0
n 90.0 7 . 798 773
c 80.0
()
S 70.0 -
8 60.0- m D-D collection
7]
& igg | ® Road side
° .
g 300 ® Vacant sites
X . .
igg m Road side drains
0_'0 ® Community bin
< < < N X RN Q N
L L ’b@@ 2 &'S{‘.l- L \\o" {&a 5“& o(\b = Any other
é\é '\$ N \$ il k\é \? Aa > Q\}{- Not d
&S RS o T s Q'b") R = Not answere
& & & & X &P
& & & v A\ o
IS o . N N
3 9 N g ")
o & S
NY RO

Road
Method of waste D-D Road Vacant ’ Community Any N\[o]
side

disposal collection side sites o bin other  answered
rains

AVERAGE (%) 75.3 16.6 3.0 1.2 3.3 0.5 0.1
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Frequency of docto-door collection of waste

Ward no. 174 HSR layout has the maximum frequency of doorstep waste collection with 80.3%
households covered daily including Sund&yerage number of households covered under daily

doorstep collection is 5%%, covered 6 days a week is 17.9% and covered daily excluding Sundays and
public holidays is 3.6% here are 12% households that are covered by doorstep collection every
alternate day. Around 5% households do not have a fixed schedule of doorstep waste

collection. (Refer chart below)

Figure4l: Frequency of doorstep waste collection in a week

Frequency of dooito-door collection in a week
‘2 m Everyday, includin sunday
3
&
=2 B Everyday, excluding Sunday
2
‘% m Everyday, excluding Sunday an
RS public holidays
m Alternate days
m No fixed schedule
m Not answered
(,)’b
o
NN

Table29: Frequency of doorstep waste collection in a week

Every Every Every day,
Frequency of . _

day, day, excluding Alternate  No fixed (\[o]
door-to-door

including excluding Sunday and days schedule  answered

collection
Sunday Sunday public holidays

AVERAGE (%) 59.6 17.9 3.6 12.0 4.8 2.1

Time of collection of waste from doorstep

Most of the houses where dodo-door collection is provided are covered between 6a.m. to 10a.m.
There is minimal collection after 10 a.m. The idea seems that the people store the waste and handover

the waste stored to the pourakarmika in the mornin@Refer chart below)
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Figure42: Time of collection of waste from doorstep

Time of collection of waste from doorstep
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Table30: Time of collection of waste from doorstep

Time of

collection of Not
6-8am 8l10am 1012am 122pm 2-4pm 46 pm
waste from answered

doorstep

AVERAGE (%) 48.0 33.2 4.2 0.6 0.5 0.0 13.4

Efficiency in collecting waste at a fixed time

Seven out of 10 wards surveyed have more than 75% efficiency of doorstep collection at a fixed time.
The ward with the poorest service in this parameter is ward no-D88danekkundi with 32%
households where doorstep collection never takes place at a fixeel and 23% households have a
fixed time of doorstep collection sometimeghe average efficiency of doorstep collection at a fixed

time for the 10 wards surveyed is 73.7¥Rreferchart below)
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Figure43: Efficiency of doorstep wste collection at a fixed time

Efficiency of doorstep collection at a fixed time
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Table31: Efficiency of doorstep waste collection at a fixed time

AVERAGE (%) 73.7 18.1 7.7 0.1

Frequency oétreet cleaning

The frequency of street cleaning is poor compared to other parameters for all the 10 selected wards.
The only ward with more than 75% efficiency in street cleaning is ward n&adf{pengiram nagarhe

average frequency of street cleaningrfall the 10 wards is 56.5%Referchart below)
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Figure44: Frequency of street cleaning

Frequency of street cleaning

1]

c

(V]

©

c
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o .

é m Daily

o m Alternate days

] .

NS m Once/twice weekly
m Never
m Not aware

= Not answered

Table32: Frequency of street cleaning

Frequency of Alternate  Once/twice Not
Daily Never Not aware

Street cleaning days WEEY answered

AVERAGE (%) 56.5 13.2 6.8 13.1 8.5 2.1

Time of collection of waste from the streets

Most of the streets in the selected wards get cleaned in the morning hours between 6.0 a.m. to 12
noon. Street sweeping in most of tkemmercial areas are also over by noon. Lack of street cleaning in
evening is one of the reasons of untidy look of the city. Significant percentage (20%) of persons chose

not to answer the question since they were not aware of street cleaning tim{Rgr chart below)
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Figure45: Time of collection of waste from streets

Time of collection of waste from the streets
60.0 ~
i) 50.0 -
[
(0]
2 400 1
=3 B 6-8 am
(7]
& 30.0 A m8-10 am
(O]
= 20.0 - m10-12 am
RS
10.0 - m12-2 pm
00 H2-4 pm
. i
H4-6 pm
$’b
Q& = Not answered
Q.(}{b
&
%’éo q\'
o
A

Table33: Time of collection of waste from streets

Time of

Collection of Not
6-8 am 8-10am 1012am |122pm 2-4 pm 4-6 pm

waste from the answered

streets

AVERAGE (%) 32.7 31.4 135 2.1 0.7 0.0 19.8

5.1.2 Indicators for studying the behaviour of citizen and their concerns and issues in

storage, segregation and disposal of waste

Method of disposal of waste by the households and establishmewisen there is no doorstep

collection in their presence

Close to 70% of households keep their waste bags near the gate so that the workers can collect the
same while collecting waste from the door. Around 15% of the households dispose the waste on the

street / road sides themselves or give it to the maid for dispoéakfer chart below).
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Figure46: Method of waste disposal when there is no doorstep waste collection

Method of waste disposal when there is no doorstep waste collection
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Table34: Method of waste disposalvhen there is no doorstep waste collection

Method of waste

disposalwhen there is

no doorstep waste

collection

AVERAGE (%)

Keep the
waste bag

near the gate

68.1

: Give it to the maid
Dispose the waste
for disposal onthe  not
on the street before
road side/vacant answered
or after work

plot

7.9 6.7 17.3

Extent of segregation of waste

Segregation of waste is practiced by 40% of the residents, which is good news if BBMP wants to
improve this with the help of creating awareness and involving NGOs/SHGswartis like
Doddanekkundi, Atturu, and HSR layout the extent of segregation is more that (B&er chart

below).
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Figure47: Households segregating the waste into wet and dry

Households segregating the waste into wet and dry
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Table35: Households se@gating the waste into wet and dry

Extent of waste segregation Yes Not answered

AVERAGE (%) 40.2 58.7 1.2

Percentage of segregated waste at source being collected in a segregated manner by the service

provider

Out of the 40% of households segregatimgste (as shown in the above figure), 70% said that their
segregated waste gets collected in a segregated manner by the pourakarmikas. However, a supstantial
large number i.e., 30% of segregated household waste gets mixed at the time of collectigmoitsis

to the fact that awareness creation & training is needed not only for the residents but also the

employees handling the wastéRefer chart below).
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Figure48: Percentage of segregated waste collected in a segregatedmer

Percentage of segregated waste collected in a segregated manner
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Table36: Percentage of segregated waste collected in a segregated manner

Percentage segregated waste collectec
Not answered

in a segregated manner

AVERAGE (%) 70.6 27.1 2.4

Graph showing various reasons byuseholds & establishments for not segregating the waste at

source

The result shows that most of the residents chose not to answer this question (almost 50%). Out of the
remaining who answered a large number (30%) gave the reasolack of awareness fonot
segregating the waste and 14% did not segregate as no one else segregates in the locality. This result
indicates that segregation is a habit which can also catch up among residents if a considerably decent
number of residents do it regularlyAround 6%of the household stated that they do not practice
segregation since it does not get collected ire tekame manner indicating that to some extent

pourakarmikas can be trained emcouragevaste segregation at one to one level.
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Figure49: Reasons for nosegregation of waste

Reasons for not segregating waste-sburce

m Because we were not aware of
waste segregation

m Because the sweeper does not
collect the waste in a segregated
manner

%age Respondents

m Because there is too much effort
involved in segregation of waste

m Because no one else is segregatir
in the area/locality

= Not answered

Table37: Reasons for noisegregation of waste

Because the
Because there is Because no
Because we sweeper does
Reasons for not too much effort one else is
were not aware not collect the \[o)

segregating . involved in segregating in

of waste waste in a . answered
waste atsource _ segregation of  the

segregation segregated

waste area/locality
manner

AVERAGE (%) 30.4 6.1 0.9 141 48.5

Satisfaction level of the people withespect to doorstep collection of waste

Wards T.Dasarahalli, HSR Layout, KaduMalleshwakétoru and Sampangiramnagar have more than
50% householdsully satisfied with the dooto-door collection. Poorest satisfaction level is seen in
Doddanekkundi and d&arajeshwarinagar wards in the same ordEhese two wards have a fairly large

area and also are comparatively newer arddefer chart below).
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Figure50: Satisfaction level w.r.t. doorstep waste collection
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Table38: Satisfaction level w.r.t. doorstep waste collection

Satisfaction level w.r.t. _ _
Fully Partially Highly

doorstep waste - - Dissatisfied not answered
satisfied  satisfied dissatisfied

collection

AVERAGE (%) 46.5 29.4 17.5 4.9 2.0

Satisfactionlevel of the people with respect to collection of waste from the street in their locality

Compared to dooto-door collection the satisfaction level with respect to waste collection from the
streets is poor. T.Dasarahalli, KaduMalleshwaram and HSR lageaitnhiore than 50% fully satisfied
households. Households in Doddanekkundi ward are the least satisfied with this séReber. chart

below).
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Figure51: Satisfaction level w.r.t. collection of waste from streets

Satisfaction level w.r.t. collection of waste from streets
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Table39: Satisfaction level w.r.t. collection of waste from streets

Satisfaction level w.r.t. _ _

Fully Partially Highly
collection of waste Dissatisfied

satisfied satisfied dissatisfied

from streets

AVERAGE (%) 37.1 33.1 18.9 9.2

not answered

1.9

Satisfaction level of the people with respect sireet sweepingn their locality

Results of satisfaction level for street sweeping in the locality are similar to those of collection of waste

from the streets with most satisfaction levels observied Kadu Malleshwaram, HSR layout and

TDasarahalliOverall, the result of street cleaning indicators seems to be poor compared tetdeor

door collection(Refer chart below)
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Figure52: Satisfaction level w.r.t street sweepg in locality

Satisfaction level w.r.t. street sweeping in the locality
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Table40: Satisfaction level w.r.t. street sweeping in the locality

Satisfaction level w.r.t. _ _
Partially Highly not

street sweeping in the Fully satisfied - Dissatisfied e
satisfied dissatisfied answered

locality

AVERAGE (%) 29.8 36.7 20.4 6.0 6.9

513 LYRAOFG2NR F2NJ LIS2L)X SQa ¢ NBySaa FyR LI
Percentage of households and establishments participating in any form of awareness program

A very poor people’s partici pa wards seleded fomlerstady.y 15

(Refer chart below).
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Figure53: People's participation in SWM awareness program

People's participation in SWM awareness programs
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Table41: People's participation in SWM awareness programs

People's participation in SWM

Yes
awareness programs

AVERAGE (%) 15.6 83.8

Different awareness programs in which households and establishments have participated

Out of the 15% participants, around 86% have registered complegatrding waste management, 12 %
have attended any of theeminar/conference angust 1%hasparticipated in RWA meeting related to

waste managemen{Refer chart below).
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Figure54: Amount of people's participation in various awareness programs

Amount of people's participation in various awareness programs

m Attended any of the seminar /
conference / meeting for waste
segregation / management

m Registered any complaint with
relevant authority/newspaper
regarding waste management

%age Respondents

m Participated in RWA meetings
related to waste management

m Came across any campaign for
waste segregation

Table42: Amount d people's participation in various awareness programs

Attended any of  Registered any Participated
Amount of
the seminar / complaint with in RWA Came across any
people’s : _
conference / relevant meetings campaign for

participation in

_ meeting for waste authority/newspaper related to waste
various awareness _ _ _
segregation / regarding waste waste segregation
programs
management management management

AVERAGE (%)  12.1 86.0 1.0 1.0

Level of awareness and interest in participation by households @&sthblishments in improving the

solid waste management at Bangalore

The awareness level indicators suggest that most of the people in Bangalore are aware about garbage
as a problem and that a change is required to improve the waste management in theitylddmre

than 85% of the households are aware about the importance of waste segregationiEe. More than

63% households are ready to pay for better waste manageniote than 75% households are of the

view that wet waste can be treated at communigyel for effective waste management.
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Figure55: Awareness about extent of solid waste management problem in Bangalore
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Table43: Awareness about extent of solid waste management problem in Bangalore

Garbag disposal
Strongly Strongly not

a major problem in Agree Neutral Disagree _
agree disagree  answered

Bangalore

AVERAGE (%) 62.5 32.3 1.6 1.8 0.2 1.6

Figure56: Awareness about change in the way waste is managed

A change is required in the way waste is managed in your locality
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Table44: Awareness about change in the way wastenimnaged

A change is

required in the way Strongly _ Strongly not
_ Agree Neutral Disagree .
waste is managed agree disagree  answered

in your locality

AVERAGE (%) 46.8 47.5 1.8 1.9 0.4 1.7

Figure57: Awareness about the importance of waste segregationsaturce

At-source segregation of waste is important
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Table45: Awareness about importance of waste segregationsaurce

At-source

Strongly Strongly  not
segregation of Agree Neutral Disagree _

agree disagree  answered

waste is important

AVERAGE (%) 30.5 57.2 6.9 1.8 0.7 2.8
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Figure58: Willingness to pay for better waste management

Citizen's need to pay for better waste management
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Table46: Willingness to pay for better wastenanagement

Citizen's need to
Strongly Strongly

pay for better Agree Neutral Disagree _
agree disagree
waste management

AVERAGE (%) 15.4 48.4 23.9 6.5 2.9

not

answered

2.5
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Figure59: Awareness about citizen'sesponsibility in keeping the city clean

Citizen's are equally responsible for maintaining cleanliness in the city
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Table47: Awareness about citizen's responsibility in keeping the city clean

Citizens are equally

responsible for
Strongly Strongly not

maintaining Agree Neutral Disagree _
agree disagree  answered

cleanliness in the

city

AVERAGE (%) 28.6 41.9 22.0 3.3 2.2 2.1
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Figure60: Opinion on ways of ensuring effective waste segregation

Training household maids would help in
effective waste segregation
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Table48: Opinion on ways of ensuring effective waste segregation

Household maids

should be trained  Strongly _
Agree Neutral Disagree
about waste agree

segregation

AVERAGE (%) 17.6 32.1 35.7 9.6

Strongly not

disagree  answered

2.7 2.1
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Figure61: Opinion on ways of ensuring waste treatment foesource recovery

Treating wet waste at community level would help in effective waste
management
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Table49: Opinion of ways of ensuring effective waste treatment for resource recovery

Effective waste

management can
_ Strongly _ Strongly
be achieved by Agree Neutral Disagree _
agree disagree

treating wet waste

at community level

AVERAGE (%) 51.1 36.9 6.5 2.4 0.7

not

answered

2.4
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5.2 STUDY OF EFFICIENQF WASTE MANAGEMENN CASE ORVASTE
GENERATED FROM SHOPS
Out of the 10 wards surveyed, the total number of shops covered wa3HBdetails of the samples
covered are given in Annexure lh. order to find the efficiency of service delivery, questions similar to

the households were asked to the shopkeepeishe selected shopsThe charts in the following pages

show the result ofhie survey conducted.

5.2.1 Indicators for examining the due diligence of the primary collection of waste

shops

Figure62: Method of waste disposal

Method of waste disposal
3.4%
8.6%

6.9%

m D-D collection
m Road side
Community bin

m not answered

Figure63: Frequency of dooto-door collection of waste

Frequency of doorstep collection in a week

2.1% m Everyday, includin sunday

17.0%
2.1%

4.3%

m Everyday, excluding
Sunday

m Everyday, excluding
Sunday and public holiday
m Alternate days

10.6% m No fixed schedule

m not answered
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Figure64: Time of collection of waste from doorstep

Time of collection of waste from doorstep
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%age Respondents
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Time during the day

Figure65: Efficiency in collecting waste at a fixed time

Efficiency of doorstep collection at a fixed time
4.3% 2.1%

m Always

m Sometimes

= Never
Figure66: Frequency of street cleaning
Frequency of street cleaning
5.2%
m Daily
m Alternate days
[
m Never
= Not aware

m Not answered
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Figure67: Time of collection of waste from the streets

Time of collection of waste from streets

50.0 448
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Time during the day

5.2.2 Indicators for studying the behaviour oEhopkeepersand their concerns and

issues in storage, segregation and disposal of waste

Figure68: Method of wastedisposal when there is no doorstep waste collection

Method of waste disposal when there in no doorstep
collection

70.0 66.0

60.0
50.0
40.0

30.0
200 17.0 14.9

100 N 2 .
0.0 . . .
Keep the waste bagDispose the waste Give it to the maid  Not answered
near the gate  on the street before for disposal on the

or after work road side/vacant
plot
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Figure69: Extent of segregation of waste

Percentage households segregating the waste into

wet and dry

8.6%

mYes

E No

m Not answered

Figure70: Percentage of segregated waste being collected in a segregated manner

Percentage of segregated waste-aburce collected
in segregated manner

mYes
m No

Figure71: Reasons for not segregating the wastesturce

Reasons for not segregating the waste

Not answered

Because no one else is segregating in t
areallocality

Because there is too much effort involved i
segregation of waste

Because the sweeper does not collect the waste i
segregated manner

Because we were not aware of waste segregati

1.5

7.4

8.8

79.4

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0 90.0

%age Respondents
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Figure72: Satisfaction level w.r.t. doorstep waste collection

Satisfaction level w.r.t. doorstep waste collection

Not answered 8.6

Highly dissatisfied| 0.0

Dissatisfied

Partially satisfied

Fully satisfied

(1]
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Figure73: Satisfaction level w.r.t. collection of waste from the streets

Satisfaction level w.r.t. collection of waste from streets

Not answered 10.3

Highly dissatisfied

Dissatisfied

Partially satisfied

Fully satisfied

0.0 10.0 20.0 30.0 40.0 50.0
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Figure 74: Satisfaction level w.r.t. street sweeping in their area

Satisfaction level w.r.t. street sweeping

Not answered 22.4

Highly dissatisfied

Dissatisfied

Partially satisfied

Fully satisfied 34.5

37.9
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Figure75: Percentage of establishments participating in any form of awareness program

People's participation in SWM awareness
programs

m Participation

m Non-participation

Figure76: Differentawareness programs in which establishments have participated

Amount of people's participation in various awareness programs

Came across any campaign for waste segrega;h 7.1

Participated in RWA meetings related to Was-

7.1
management

Registered any complaint with relevant 643
authority/newspaper regarding waste manageme_ )
Attended any of the seminar / conference / 21 4
meeting for waste segregation / managemem )
0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0
%age Respondents
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5.2.3 Level of awareness and interest in participation Isjnopkeepersin improving the

solid waste management at Bangalore

Figure77: Awareness about extent of solid waste anagement problem in Bangalore

Garbage disposal a major problem in Bangalore

Strongly disagree| 0.0
Disagree Jll 3.4

Neutral | 0.0

Agree 20.7

Strongly agree 69.0

0.0 10.0 20.0 30.0 40.0 50.0 60.0 70.0 80.0
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Figure78: Awareness about change in way waste is managed

A change is required in the way waste is managed in
the locality

Not answered 10.3
Strongly disagree| 0.0
Disagree

Neutral

Agree

Strongly agree 7.2
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Figure79: Awareness about importance of waste segregation at source

At-source segregation of waste is important

Not answered 10.3

Strongly disagree| 0.0
Disagree

Neutral

Agree
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Figure80: Willingness b pay for better waste management

Citizen's need to pay for better waste management

Not answered 10.3
Strongly disagree
Disagree

Neutral

Agree 53.4

Strongly agree
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Figure81: Awareness about citizen's responsibility in keeping the city clean

Citizens are equally responsible for maintaining
clealiness in the city

Not answered

Strongly disagree
Disagree

Neutral

34.5
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Figure82: Opinion on ways of ensuring effective waste segregation

Training lousehold maids would help in effective
waste segregation

Not answered 10.3

Strongly disagree
Disagree

Neutral

Agree 41.4

Strongly agree
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Figure83: Opinion on ways of ensuring effective waste treatment for resource recovery

Treating wet waste at community level would help in
effective waste management

Disagree
Neutral
Agree

Strongly agree

56.9
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53 STUDY OF EFFICIEDEYWASTE MANAGEMENITCASE OF BULK WEAST
GENERATORS

The |ist of survey sampl es cov eusehddsahdshopssiche ci t i z

Table50: Number of bulk waste generators surveyed

Total no. of wards 10
Apartment 27
Restaurant 26
Hospital 12
Nursing Home 3

School 14
Marriage Hall 7

Total no. of Samples 147

The charts belovindicate the result of the survey conducted in the above mentioned categories.
5.3.1 Indicators for examining the due diligence of the primary collection of waste

Figure84: Method of waste disposal

Method of waste disposal

m D-D collection
® Road side

= Community bin
m Any other

m Not answered
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Figure85: Frequency of doorstep waste collection

Frequency of doorstep waste collection
m Everyday, includin sunday

1.9 7.7

7.7 m Everyday, excluding Sunda

1.9
9.6
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m Alternate days
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= Not answered

Figure86: Time of collection of waste from doorstep

Time of collection of waste from doorstep
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Figure87: Efficiency of doorstep waste collection at a fixed time

Efficiency of doorstep collection at a fixed time daily
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Figure88: Frequency of street cleaning

Frequency of street cleaning

m Daily
m Alternate days
m Onceltwice weekly
m Never

1.1% = Not aware

6.7% 7.9% = Not answered

5.6%

Figure89: Time of collection of waste from the streets

Time of collection of waste from streets
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5.3.2 Indicators for studying the behaviour dbulk waste generatorsand their concerns

and issues in storage, segregation and disposal of waste

Figure90: Method of waste disposal when there is no doorstep waste collection

Method of waste disposal when there is no doorstep waste
collection
é 60.0
§_ 50.0
@ 40.0
@ 30.0 231
[
X 10.0 ) 19
00 I =m |
Keep the waste Dispose the  Give it to the Any other Not answered
bag near the gate waste on the maid for disposal
street before or  on the road
after work  side/vacant plot

Figure9l: Extent of segregation of waste

Percentage generators segregating the waste
into wet and dry

mYes
E No

m Not answered
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Figure92: Percentage of segregated waste beingllected in a segregated manner

Percentage of segregated waste-aburce
collected in segregated manner

11.1%

mYes
m No

Figure93: Various reasons forat segregating the waste asource

Reasons for not segregating the waste

Not answered 76.4

Because no one else is segregating in t
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Because there is too much effort involved i
segregation of waste
Because the sweeper does not collect the wasteji
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Figure94: Satisfaction level w.r.t. doorstep collection of waste

Satisfaction level w.r.t. doorstep waste collection
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Partially satisfied

Fully satisfied 46.1
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Figure95: Satisfaction level w.r.t. collection of waste from the streets

Satisfaction level w.r.t. collection of waste from
streets

Not answered
Highly dissatisfied

0.0 10.0 20.0 30.0 40.0 50.0
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Figure96: Satisfaction level w.r.t. street sweeping

Satisfaction level w.r.t. street sweeping
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Dissatisfied
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0.0 10.0 20.0 30.0 40.0 50.0
%age Respondents

214| Page



533 LYRAOFG2NAR F2NJ LIS2L) SQa ¢l NBySaa FyR LI

Figure97: Percentageébulk waste generatorgarticipating in any form of awareness program

People's participation in SWM awareness programs

10.1%

| Participation

m Non-participation

Figure98: Various awareness programs whebellk waste generator$iave taken part

Amount of people's participation in various awareness programs

Came across any campaign for waste segregalom.o

Participated in RWA meetings related to was
management - 11.1

Registered any complaint with relevant 66.7
authority/newspaper regarding waste manageme_ ’
Attended any of the seminar / conference / meetin 22

for waste segregation / management F "
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Figure99: Awareness about extent of solid waste managent problem in Bangalore

Garbage disposala major problem in Bangalore

Strongly disagree| 0.0
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Neutral

Agree

Strongly agree 67.4
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Figurel00 Awareness about the change required in the way waste is managed

A change is required in the way waste is managed in
your locality

Strongly disagree| 0.0
Disagree

Neutral

Agree

Strongly agree

0.0 10.0 20.0 30.0 40.0 50.0

%age Respondents

Figurel01: Awareness about the importance of waste segregation

At-source segregation of waste is important
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Figurel02 Willingness to pay for better waste management

Citizen's need to pay for better waste management
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Strongly agree
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Figurel103 Awareness about citizen's responsibility in keeping the city clean

Citizens are equally responsible for maintaining
clealiness in the city

Strongly disagree| 0.0
Disagree 7.9
Neutral 9.1
Agree 315
Strongly agree 30.3
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Figure104 Opinion on ways of ensuring effective waste segregation

Training lousehold maids would help in effective
waste segregation
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Figure105 Opinion on ways of ensuring effective waste treatment for resource recovery

Treating wet waste at community level would help in
effective waste management
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Strongly agree 494
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54 ISSUES AND PROBLEMSELECTED WARDSBA ON SURVEY RESULT

5.4.1 Issues and Problems in managing solid waste from the households

The systems armot standardized across wards. Performances across the wards vary and mostly depend
upon the officers, corporators and people than on resources. Average performance of the selected
wards for doorstep collection of waste is much better than that of stdeaning. This may be the very
reason for the waste management problems in Bangalore. Even though 75% of the waste is collected
directly from the households, the remaining 25% of waste coming on the streets, vacant plots, etc. is
not efficiently collected Also most of the waste collection and street cleaning is over by noon and any

waste that comes on the road after noon gets cleaned up only the next day.
Another serious issue is the lack of awareness and participation in segregation of the waste groduce

The results indicate that just 40% households segregate the waste out of which 70% say that the waste
gets collected in a segregated manner by the worker. This indicates that only 28% of the waste enters
the waste stream in a segregated manner. Theréack of awareness about waste segregation in the
residents as well as the workers collecting the waste. A portion of the mixed waste is informally
segregated by the workers. Most of the unusable dry waste gets mixed up in the waste stream and

reaches thalisposal site.

Limited peopl e’ s, bp waytof redgisiering complaints $ the awthority. Timely
response to the complaints may encourage citizens to participate in other awareness programs like
RWA meetings, attending seminars/workshogts,. Although respondents seem to be aware about the
waste management issues in Bangalore and importance -sbaitce waste segregation, on ground

implementation of the same is restricted in some localities only.
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More than 60% respondents are ready to gaysolid waste management services and 28% are neutral

about the payment for the services.

5.4.2 Issuesand problems in managing solid waste from thehops & bulk waste

generators

Overall service delivery and waste segregation in case of Sadpsk waste gearatorsis better than
that of household$ut has scope for improvemenmost of the doorstep waste collection and street
cleaning is over by noon even in areas dominated by sBopstaurants Hence the waste that comes
to the streets after noon is mostlleft there for a day before the workers clear it the next day.

commercial areas, collection of wasdad street cleaningwice a day is preferretly theshop owners

Segregation of waste is performed by more than 60% of respondents in both caseseh@ome of
this segregated waste is mixed up by the workers and only 44%, in case of shops and 54%, in case of
bulk generators, enters the waste stream in a segregated mamwvearenesabout waste segregation

for shopkeepes, bulk generatorand workers collectinthe waste is necessary.

Participation in solid waste management activities like registering complaints, attending
seminars/workshops, RWA meetings is low (285%@ase of shops and minimal (10%) in case of bulk

waste generators

Most of the shopkeeperand bulk waste generatoiegreed to pay for the waste management services,

provided it is effectively delivered.
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6.FINDINGS OF THE STYJAND
RECOMMENDATIONS

6.1

FINDINGS OF THE SYJIBAP ANALYSIS

The findings of the study afteanalysis of the informationbtained from secondary sources, the survey

result, the quantity and composition of waste generatatl process mappingre as mentioned below:

6.1.1 Policy Level

A

A
A

Policy of integrated Solid Waste Management 2012 for BBpEpared ly the Department of
Environmental Cell includes ways of involvement of private sector for MSWM through
appointment of independent private agency for bulk waste producers; hood®use
collection contracts to waste pickers/NGOs or SHGs; comprehensitr@acts with contractors
providing their own vehicles and responsible for Labour Laws; performance oriented contracts
based on outputs and not inputs.

A guideline for PPP in waste processing is also part of the SWM Policy for Bangalore.

The policy, howesr, lacks the ways odfhcentivizingdis-incentivizing the citizens and other
stakeholders to segregate the waste. It lacks the means of effective mechanism and role of
citizens in monitoring the service delivery on a daily basis.

It does not contain the sindards for evaluating and monitoring the performance of the service

providers.

6.1.2 Organizational level

A

No effective monitoring mechanism. Monitoring at each ward depends upon individual chief
executive and the success in implementation of solid waste managemules also depend
upon higher extraordinary championship

Change in organizational structure to an approachable decentralized structure.

Also post of environmental engineers have been created for better skill set to carry the
municipal services of §d waste management.

Adequate training of engineers and role clarity of individual officers and staff is needed to
improve monitoring.

Inadequacy in career growth avenues for qualified / specialized staff is demotivating.
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6.1.3 System Efficiencies and Deficiaas
Efficiencies

A System of giving small and multiple contracts is easy and quick to implement. The private
entrepreneurs are willing to invest in collection and transportation equipment, as well as
providing labour, tools, equipment, etc.

A BBMP is able toower the city even with ihouse limited resources
Deficiencies

A The normative standards stated in the SWM Policy for Bangalore for segregated storage of
waste on premises, dodp-door collection, street sweeping, secondary storage these have
been rarely crosshecked with the orground performance of the contractorsvorkers.

A There is lack of proper data at ward level to measure the performance of the service provider
using standard norms.

A The mode of payment is based on quantity of waste brought to the landfill. This acts as a
disincentive towards waste segregatiand waste reduction.

A No effective monitoring mechanism. Monitoring at each ward depends upon individual chief
executive and the success in implementation of solid waste management rules also depend
upon his extraordinary championship.

A Fragmenting the accauability - the tendency is to pass the blame between the contractors /
multiple staff.

A Segregation is impossible with passing of blames between the generators and
contractors/BBMP.

A A lot of monitoring is required. Lack of the same leads to payment witgetting the desired
results

A Role of NGOs /SHGs / RWAs is limited due to the current system of contracts

A The contract should include the service pro

dumped by service provider of any other area.
6.1.4 ProcesHficiencies andDeficiencies

A Segregation of waste and awareness creation
Though lots of initiatives have been takienterms of creating awareness about waste segregation
none of them are carried on a regular basis. As a result the initiative of introgigeigregation of
waste dies before it picks up.

A Primary collection and storageabsence of standards
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Even though the contract suggeste® Garbage on GrounchGoGQ method, the transfer of

waste at each stage is done manually

The waste collected from doeo-door using pushcarts is unloaded and stored in temporary
depots which are vacant plots or road sides which necessitates multiple handling of waste.

Waste an often spill over which is unsightly and unhygienic.

The workers collecting waste from dotw-door are either not given the required tools and
equipment or they have not been educated enough to use them. As a result, they handle the

waste without the use of safety gear like boots, uniform, gloves, etc.

Dry waste collection centres

- One of the uniquenitiatives, if properly administered can help in separating almost 30% of
waste produced per day.

- Due to lack of proper waste segregation it is not very effective.

Secondary collection and transportation

Most of the autos are old, unkempt and open without hydraulic system.

Practice of manual loading of waste prevalent.

Inefficient workshop facilities.

Very few compactors and mostly the waste is transported in open lorries or trucks with bags of
segregate waste hanging on the sides.

Lack of synchronization of primary and secondary collection of waste result in multiple waste

handling

In most of the places the secondary collection is over by afternoon. Any waste reaching these
points (in areas where theris no dooito-door collection) after this time remains there for

atleast a day before it is cleared the next day

Due to the protest of the villagers in the areas surrounding the dump sites, the waste collected
in compactors/tipper lorries is taken only might after 11.00 p.m. This results in decay of the

wet waste thereby causing more problems at the sites.

6.1.5 Monitoring and Supervision Deficiencies

A The biometric system suggested in contract document to monitor the punctuality and regularity

of the workergstaff is not yet implemented
At the ward level, only the junior health inspector is fully responsible for regular monitoring
work. The rest of the officers are mostly engaged in activities other than solid waste

management.
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A Implementation of penalty syst is completely missing and even though the SWM policy for
Bangalore2012 clearly states the penalty charges, the primary survey does not reveal even a
single case where they have been fined for illegal dumping of waste.

A The startup programs / initiativetaken up by the Corporation fail due to lack of strict

monitoring and serious implementation of penalty system.
6.1.6 Observations from the survey resultsfrom households

A The systems are not standardized across wards.

A Performances across the wards vary andstty depend upon the officers, corporators and
people than on resources.

A Average performance of street cleaning is poor.

A Though 75% of the waste is collected directly from the households, the remaining 25% of waste
coming on the streets, vacant plotdceis not efficiently collected.

A Also most of the waste collection and street cleaning is over by noon and any waste that comes
on the road after noon gets cleaned up only the next day. This may be the very reason for the
waste management problems in Bgalore.

A There is considerable lack of awareness and participation in segregation of the waste produced.

A Just 40% households segregate the waste out of which 70% say that the waste gets collected in
a segregated manner by the worker. This indicates that only 28% of the waste enters the waste
stream in a segregated manner.

A Limited peopl ecersbypway of tegistefing eomplaints to the authority.

A Although respondents seem to be aware about the waste management issues in Bangalore and
importance of atsource waste segregation, on ground implementation of the same is restricted
to some localis only.

A More than 60% respondents are ready to pay for solid waste management services and 28%
are neutral about the payment for the services.

A The wards that are cleaner than the others a

field of SWM.
6.1.7 Observations from the survey results from shops & bulk waste generators

A Overall service delivery and waste segregation in case of shops & bulk waste generators is
better than that of households but has scope for improvement.

A Even in areas dominated Ishops & restaurants, most of the doorstep waste collection and
street cleaning is over by noon

A In commercial areas, collection of waste and street cleaning twice a day is preferred
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A Segregation of waste is performed by more than 60% of respondents indas#s, however
some of this segregated waste is mixed up by the workers and only 44%, in case of shops and
54%, in case of bulk generators, enters the waste stream in a segregated manner

A Participation in solid waste management activities likegistering complaints, attending

seminars/workshops, RWA meetings is low (25%) in case of shops and minimal (10%) in case of

bulk waste generators

Figurel06: Pictures showing current methods by which solid waste is hiatlin Bangalore
Service Quality Gap
Lack of standards, lack of quality personnel, lack of proper data and lack of effective use of technology

leads to lack of quality monitoring and assessment. The poor performance, in current scenario, is the

result of lack of quality monitoring and assessrh
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Lack of Quality
Personnel

.| Lack of Quality Monitoring Poor
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and Assessment Performance

Lack of proper data ]
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6.2 RECOMMENDATIONS

The extent of segregation can be linkexthe social value of segregation. The greater the extent of
segregation, higher will be its positive impact on the society and lesser the extent of segregation,

greater will be its negative impact on the society.

The social value curve can move from nagato positive if the extent of segregation increases (as

shown in the graph below). Hence large proportion of segregation is important to improve the quality

of society.
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Figurel07: Social Value Curve

Economically it would be difficult to bring in the higgthnology solutions of managing waste in
Bangalore. The city is already moving towards the system of segyadati handling the large quantity

of waste produced and the infrastructure for the same in already place or in the process. Hence, it
would be wise to incorporate segregation of the waste as the solution to the waste management
problems. By reducing theugntity of waste produced, one can economically handle the management

of solid waste in Bangalore. To achieve this all the stakeholders i.e., the residents, the Corporation, the
contractors, the pourakarmi kas ( wdSHGehawjoplayramg pi

important role. The various ways by which it can be done are:
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6.2.1 Policy level
A Policy of Integrated Solid Waste Management 2012 for BBMP to be modified and followed

Contract changes required to ensure that segregated wet wastenigposted fully.

Process Cycle

Other

alue-Add
Producis

Landill

Kasa Multha Waste Flow

alue-Added
Products

Figure108 Recommended change in waste process flow

A Laws for implementing Extended Producers Responsibilities

- Strict laws should be framed to implement the Extended Producers Responsibility (EPR), which

should take care of large amount of unmanageable waste from this stream.

- Producers should take back the packaging items at a certain rate of redemption (Faéhie.g.,
plastic packets of chips, kurkure with metal lining; expired medicines; empty glass /pet bottles,

empty cans, etc.)

- The companies should be made responsible for reducing the large quantity of packaging waste

generated through the products they sell.

226| Page



A Segregation asource to be mandatory responsibility of the generator
- Strictimplementation of segregation etource
- Waste should not be accepted free of cost by those who give mixed waste to the pourakamikas.

- Mixed waste can be collected by tipourakamika by charging a fee for segregating the mixed
waste. The pourakarmikas should have the right to reject the mixed waste if it is difficult to

segregate the waste.

- Whenever someone misses giving waste to the PKs collecting waste frortoddaoor, it shall
be the responsibility of the generator to drop the waste {drarge) at the Clean Bangalore

Centre (CBC)
A DWCC converted to Clean Bangalore Centres §CBC

Dry Waste Collection Centres to be converted to SWM solution centre for activities rétatsulid
waste management at a community level. They can be called as ClegddsarCentres (CBC) that
shall run in collaborationvith BBMP to provide the land & building and supervision; NGOs/SHGs for
day-to-day functioning andindustry (private playes) to bringin the managerial skills of running the

centres and to make them economically sustainable. The following activities can be part of the CBCs:

1. Dry Waste collectiomentre & further segregation(dry waste can be brought to the centre by
PKs collging from doorto-door or by residents themselves)

2. ollection bins for mixed wastto be collected orcharge by those who m$ed dooito-door
collection PK

3. Collection bins foother inorganic waste (sanitary / hazardous / inert wadtepe collected on
charge by those who missed detw-door collection PK

4. Help/guidance for those who are composting the wet waste at household / community level

5. A store for selling standardized materials related to SWM (bins, hand gloaste paper bags
for collecting wet wate, covers for collecting dry wasteaterial for composting wet waste,
compost produced from wet waste, etc.)

6. Information on proper segregation of waste

7. Awareness campaigns to be conducted on a regular basis in the CBCs
The Clean Bangalore Centres shdwdda role model for maintaining cleanliness in the locality.
6.2.2 Organizational / Institutional

A BBMP to have a separate MSWM department with staff dedicated solely for SWM related work.
A Appointment of Environmental Engineers / Public Health Engineers / Saniexpertswith

effective training related to Municipal Solid Waste Management
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A Define clear roles and responsibilities of all working in SWM Department

6.2.3 Due diligence of System

> > > > > > D>

Three bins system of waste segregation (wet, dry and other inorganic waste)

Tackling wet waste at household / community level / city level

Dry Waste Collection Centres to be run by SHGs/NGOs/private bodies esustHfinable basis
Collection and transportation of other inorganic waste

Standardization of segregation, collection drtransportation system

Synchronizing primary and secondary collection

Limit Contractual services, enhanced role of BBMP, citizens and NGOs/SHGs

Three bin system of waste segregation

A
A

Introduction of segregation of waste into 3 broad categories need to be brought about.

The 3 categories are:

wet waste (organic waste) approx. 60%,

dry waste (recyclable waste) approx. 30%and

other inorganic waste (sanitary / hazardous / inert wasteprax. 10%

This is necessary to remove the menace of segregating the third category mainly the
sanitary/biomedical/hazardous waste from the wet and dry waste streams and thereby make it

easier to process the usable substances from the waste

Tackling wet vaste (60%) at household / community / city level

Encourage composting of waste at household / community level

Service can be provided by BBMP pourakamikas / NGOs for those who are willing to treat the
wet waste at household / small scale level using vari@echnologies to convert it into compost

The pourakarmikas collecting the waste from the doorstep can be equipped forHwdihg

such an activity and also supply the material for the same. This service is to be charged to the
household and done withouwffecting primary collection.

NGOs or other private agencies can also be allowed to provide such a service. They can also
have a buyback system of the compost generated.

Areas where household / community level composting is not prevalent, the curretersyof
door-to-door collection and transportation to KCDC / private composting units to be adopted.

Waste to reach at these units before it decays.
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Tackling dry waste (30%) adelf-sustainalle Dry Waste Collection Centres/ Clean Bangalore

Centres (CBCs)

A DWCC¢ CBCs that ar@stablished or under construction in each ward to be run by SHGs /
NGOs/ private bodies.

A Other than the land & building, the vehicle/s, workers and other O & M cost to be borne by the
service provider

A The service provider to collectidy the dry waste once a week from various generators within
the ward using their own vehicle/s. The dry waste can also be collected by the door to door

Pourakarmi kas and sol d at DWCCs. Or citizen

convenien time.

>\

The service provider earns by selling the segregated dry waste at the wholesale market

>\

BBMP to ensure that these service providers collect all the waste (including low value dry
waste) from the generators

A Domlur DWCC model can be looked intodelf sustainability
Collection and Transportation of other inorganic waste (10%)

A Current system of collecting waste using push carts or autos, with an additional system of
collecting the waste in a segregated manner to be deployed by BBMP

A Inorganic waste (sanitary / hazardous / inert) from all the generators and organic waste from
those who are not processing the wet waste to be collected in separate containers.

A Hazardous waste to be addressed through EPR

>

Wet waste to be taken to compostirunits (within 24 hours) only
A Inorganic waste (approximately 10%) to be sent to landfill sites and therefore only about 200
tpd of solid waste can dumped in landfill sites. Any amount in excess contractors will have to

pay penalty. A target time needs be set to achieve this.
6.2.4 Monitoring and Supervision

AJTAGAT SYQa Y2yAd2NRAy3 agadsy

D

A Strict monitoring and penalty system by BBMP

A JTAGATSyQa O02yySOlG k RAaO2yySOi

LYGNRBRdzOS / AGAT SyQa a2yAG2NRAy3a {eaiSy

A Modern concepts of social volunteers can be
to solve real life problems such civic issues

A Preparing citizen’s report cards would invol

ward. (Best practicease of ward no. 103, Punjabi Bagh, New Delhi).
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A Modern day technologies like smart phones, social networking sites, etc. should be used for
quick reporting and generation of MIS report.
A lnvolvement of citizen’ s t hr oectigemess wallgkeep the rep

interest of the citizen’s alive and al so keej

Pourakarmikas with
pushcarts / Auto tippers

{5 Repeat / unaddress&; Higher
E Households complaint Authority
i
g s | ] eeee—— :
E E Complaint :
o|g | Social Volunteers|__reflects on sy, Officer Incharge |
% / Suchi Mitras | BBMP websitp ~: (JHI/SHI)
E : A
Tools for
monitoring :
collection of waste: [€—% > v
Maps, Asst.Engg./ Asst
Routes and Timing s ExeEngg. (—

Addressed complaint ¢
reflects on website :

Figurel09 Suggested monitoring andedressalmechanism

Srict Monitoring and Penalty System by BBMP

A Monitoring Information System (MIS) for Solid Waste Management in each ward should include
ward maps, route maps, andring of services.

A Use of technology (smartphones, internet, etc.), media (television, newspaper), signage,
websites to be done for awareness creation, achieving standardization and monitoring.

A Services provided by the contractors / SHGs / NGOs to be onediby the Citizen volunteers
and SWM department officials.

A Penalty system as suggested in the Policy for Integrated Solid Waste Management 2012 for
BBMP to be followednd implemented

A Pourkarmikas should be allowed to reject mixed waste at the housdbedd or accept it with a
penalty. The composting units should stop accepting the waste if the contractor continues to

send mixed waste.

>\

Professional Management of the whole system is needed

>\

For preparing the ward | ev edtainable Waste Managementa p a
(I SWM) Action Plan for BBMP wards’ prepared |
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I AGAT 8y Qa O2yy80d k RAAO2YyY SO0

A The key to this proposal is regulawareness andtrict implementation drive till the habit of
segregation is inculcated in the current and new generation.

A *Kasa Mukta Week"’ may be c ethearlotemdnae dklivar theirma k e
responsibility. Involve Schools in the programmes.

A Doubtd ari fication for waste segregation using
apps.

A Regular training programs to pourkarmikas and demonstration to households.

A Regular awareness programs for educating the citizens about the importance of segmegati
should be carried out

A Help from schools to mobilize the students by explaining about household waste segregation

and inculcating such habits in the young ones for easy implementation at household level
Implementation and benefits

Most of the infrastructire is already in place for this model. Implementation and enforcement of the

rules needs to be achieved for its success.

This model would help in tackling the growing amount of waste generated due to changing lifestyles
and would help in resource recoyeat minimal cost just by segregating the wastesatirce. The key to

the success of this model will be daily collection of wet waste and transportation of the same to the
resource recovery plantsr decentralized treatment units This would help in engament of existing
pourakarmikas and contract workers but reduce the burden of high contractual cost to the BBMP. It
would also curtail the extentof malr acti ces i n engagement of <contr
through regular report card systemandt s ef fecti veness wil/| keep the
also keep the authorities on its toes for performing.

A flow chart to explain the proposed flow of household waste using the above recommended method

of waste management is indicated bel.
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Figure110 Flow chart for proposed household waste management (Segregation as the Key)
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6.3 WAYFORWARD

A model packet (:3 wards) can be selected for implementation of the above suggestions. This packet
can act like a lab for experimentation of suggested mod@leé selection can be done after discussions

with various stakeholders like the authorisiglocal NGOs/RWAs, citizens, MLA and ward councilor.

If successful, the model can be replicated in 50% of the packets in the second phase (6 months) and

then in other parts of the city.
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