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‘As the world hurtles toward its urban future, the amount 

of Municipal Molid Waste (MSW), one of the most 

important by-products of an urban lifestyle, is growing 

even faster than the rate of urbanization.’

‘In the past century, as the world’s population has grown 

and become more urban and affluent, waste production 

has risen tenfold. By 2025 it will double again!’

WhAT A WASTE: A GLoBAL REvIEW oF SoLID WASTE MAnAGEMEnT
ThE WoRLD BAnk, 2012
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ABSTRACT

I have always been curious about the relationship between waste 
and urbanisation and its quantification, which can then be used 
to understand why waste appropriates space in particular ways 
in cities. These spaces follow a common trend in most developing 
countries of the Global South in the form of landfills, garbage 
dumps & waste recycling sites, found either within the city or on 
its fringe. Mexico, nigeria, Argentina, Philippines, kenya, India, 
and the list goes on… These stark landscapes of waste are now 
becoming difficult to ignore. The collection, sorting & recycling of 
waste in these countries still lies majorly in the informal sector. 
one of the largest inner city slums in India, Dharavi, recycles 80% 
of Mumbai’s waste, all informally!

The project focussed on Solid Waste Management in the city of 
Bengaluru (India) which is nearing its 10 million mark. Growing 
up in the city, I have seen its transformation from a ‘retirement 
paradise’ to fast growing metropolis. This rapid growth has led 
the city grappling with issues at every level – waste being one of 
them. Understanding waste in the city from the perspective of 
rag-pickers & kabbadiwallas (recycling agents), who are the ‘first 
link in the large economic chain of recycled waste, in which they 
benefit least’ (Perelman and Boy 2010: 394), becomes absolutely 
crucial. 

This dissertation aims:

•   To highlight the criticality and magnitude of the problem 
of waste in our cities today

•   To provide a comprehensive overview of the Solid Waste 
Management in India, with a focus on the metro city of  
Bengaluru

• To assess the decentralised solution of providing Dry 
Waste Collection Centres and critically evaluate its 
execution with respect to management, space, capital, 
communication and sustainability in the long run

•   To propose potentially valuable insights from both a city 
planning and architectural perspective, which are grounded 
in the current realities of the system
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Figure 01: ‘Garbage Mountain in Manilla’ 
(Source: Åke Ericson - Photojournalist and Documentary Photographer, 2003)
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1.THE WASTE CRISIS - AN INTRODUCTION

In the year 2002, the world’s 2.9 billion urban population (49%) 
were generating Municipal Solid Waste (MSW) at the rate of 
0.64 kg/person per day (0.68 billion TPY). In 2012, with an urban 
population of 3 billion people, it doubled to 1.2 kg/person per 
day (1.3 billion TPY). And, in 2025 the estimated 4.3 billion will 
generate 1.42 kg/person per day (2.2 billion TPY).  (hoornweg 
and Bhada-Tata, 2012:ix) 

Solid waste is primarily considered an urban phenomenon as it 
is intrinsically linked to urbanisation and economic development. 
An increase in the standards of living and availability of disposable 
income has led to a lifestyle of consumerism, therefore increasing 
the amount of waste generated (2012:2). A city resident is 
considered to generate twice the amount of waste in comparison 
to their rural counterpart (hoornweg, Bhada-Tata and kennedy, 
2013:616). Mayors of 151 cities have identified inefficient Solid 
Waste Management (SWM) as the second most serious issue 
affecting city dwellers, next only to unemployment (UnDP, 2007).

With rapid urbanisation, especially in the developing world, there 
has been a disproportionate increase in MSW primarily due to 
consumerism. Apart from this, these densly populated countries 
are starved for land to dispose their waste.  Countries like India 
and China in the near future, are estimated to see an increase in 
MSW of 243% and 168% respectively (Figure 02). 

Figure 02: Highest solid waste generators (Million Tpy) - India, USA 
& China
(Source: World Bank, 2012)

243%

12%

168%
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Figure 03: Total population and Urban population Growth in India
(Source: Sustainable solid waste management in India, 2012)

Table 01: Increase in Urban population in India
(Source: http://globalis.gvu.unu.edu/)

1.1. INDIA’S URBAN AWAKENING 

India is currently home to a population of 1.21 billion people 
and has seen a growth rate of 17.7% in the last decade, i.e. 
2001-11 (Figure 03). As per the 2011 Census, it continues to be 
predominantly rural (68.8%), but its 31.3% urban population (377 
million people); living in towns and cities is anticipated to double 
in the next 20-25 years (Table 01). This speed of urbanisation is 
not like anything India has experienced before. By 2030, India 
will have 37 of the world’s 300 fastest growing cities (The world’s 
Largest Cities and their Mayors Survey, 2011). Aptly put by 
architect Rahul Mehrotra (2013), ‘cities are India’s real urban time 
bomb’- that has already begun ticking! 

India is facing an extreme gap between its increasing urban 
population and the availability of services and resources. Solid 
waste Management (SWM) is one such service that has been 
neglected and reached a point of extreme damage - causing 
environmental pollution, deteriorating public health and 
impacting the quality of life of citizens (Annepu, 2012:23). 
Based on a report (Pai, Rodrigues, Mathew and hebbar, 2014) 
that studied the relationship between MSW generation and 
population growth in India, it was concluded that this increase 
in population has resulted in an exponential increase in the MSW 
generation.

‘India is projected to be the world’s 
most populous country by 2025, 
surpassing China, with a population 

exceeding 1.6 billion by 2050.’ 

InDIAn CITIES: MAnAGInG URBAn GRoWTh
METRoPoLIS (2011)

1951 1961 1971 1981 1991 2001 2011

Total Population (millions) 62.4 78.9 109.1 159.4 217.6 287.6 377.1

Urban Population (millions) 361.1 439.2 548.2 683.3 846.3 1028 1210.1

361.1 439.2
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1028
1210.1
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Total Population (millions) Urban Population (millions)

year 1950 1960 1970 1980 1990 2000 2005 2015 
(estimation)

2030 
(estimation)

Urban population (%) 17.3 18.0 19.8 23.1 25.5 27.7 28.7 32.2 41.4



15

1.2. THE URBANISATION OF INDIA’S WASTE

In the past few years, the Indian economy has experience 
tremendous growth due to its shift from an agricultural to a 
service-based economy. With consumerism on the rise in cities 
today, there has been an increase in consumption and inevitably 
in waste generation. This waste varies from plastic packaging, to 
e-waste, to goods like cars, refrigerators, etc. not only has this 
increase resulted in large volumes of waste but also a change in 
the type of waste generated.

MSW in India includes household waste, non-hazardous 
industrial, commercial and institutional waste (excluding bio-
medical), market waste, yard waste, agricultural waste and 
street sweepings. It is primarily composed of 51% organic waste, 
17% recyclables (paper, plastic, metal and glass) and 31% inert 
(Table 02). Each of these categories are either bio-degradable 
or recyclable, but the lack of source segregation has resulted in 

‘In the coming years, we are going to 
be buried with our own outputs - by 

our own waste!’ 

P.k. DAS, MUMBAI BASED ARChITECT AnD PLAnnER 
(2014)

mixing which yields it unfit for separation and ends up in the form 
of toxic waste in landfill sites.

Based on several studies, the quantum of waste generated in 
Indian cities vary between 0.2-0.4 kg/capita/day and can go 
upto 0.5 kg/capita/day in the Metros. This amounts to a figure 
of 750,000 tons of waste per week! The average increase in per 
capita waste generation is about 1.3% per year in India. Based 
on a study done by the national Master Plan for Development of 
Waste-to-Energy in India (2008), urban areas in the city generate 
an estimated 48 million tonnes of MSW and 4,400 million cubic 
meter of liquid waste per year. 17 cities (6%) have a generation 
rate in excess of 1000 tonnes per day (TPD), 80 (26%) cities 
generate between 150-1000 TPD and the balance of 202 (68%) 
cities generate less than 150 TPD (Figure 04).  

The Central Pollution Control Board (CPCB) has estimated an  
increase in waste generation from the stated 490 gm per person 
per day in 2004 to a whopping 945 gm per person per day by 
2050, which would result in 300 million tonnes per year (TPY). 

In 2011, India had landfilled 6.7 million tonnes of recyclable 
material and 9.6 million tonnes of compost, which could 
have otherwise been utilised as secondary raw materials in 
manufacturing industries and fertilizer supplements respectively 
(Annepu, 2012: 6). The prevalent attitude of ‘out of sight, out of 
mind’ that has over the years been upheld by both citizens and 
public authorities, has led to a health and environment crisis in a 
number of Indian metros like Delhi, Mumbai, Pune and Bengaluru, 
which are the predominant generators of MSW (Figure 05 & Table 
03). Architect P.k. Das (2014), who is currently working on the 
Mumbai Development Plan, has identified waste generation and 
management as the ‘biggest issues of urbanisation’.

Table 02: Composition of MSW in India and Regional Variation
(Source: Annepu, Sustainable Solid Waste Management in India, 2012)



16

Figure 04: Map of Cities Generating 
different Quantities of Msw

(Source: Annepu, Sustainable Solid 
Waste Management in India, 2012)

Figure 05: share of urban Msw generated in different classes of cities
(Source: Annepu, Sustainable Solid Waste Management in India, 2012)

Table 03: per Capita Waste Generation Rate depending upon the 
population Size of Cities and Towns
(Source: Annepu, Sustainable Solid Waste Management in India, 2012)

Metros
37%

Class A
24%

Class B
8%

Class C
5%

Class D
4%

Class E
5%

Class F
6%

Class G
5%

Class h
6%

Urban MSW

Metros Class A Class B
Class C Class D Class E
Class F Class G Class h

Original 
Classification

Classification 
for this Study

population Range 
(2001 Census)

No. of 
Cities

per 
Capita 
kg/day

Class 1

Metropolitan 5,000,000 Above 6 0.605

Class A 1,000,000 4,999,999 32 0.448

Class B 700,000 999,999 20 0.464

Class C 500,000 699,999 19 0.487

Class D 400,000 499,999 19 0.448

Class E 300,000 399,999 31 0.436

Class F 200,000 299,999 58 0.427

Class G 150,000 199,999 59 0.459

Class H 100,000 149,999 111 0.445

Class 2 50,000 99,999 6 0.518

Class 3 20,000 49,999 4 0.434

Class 4 10,000 19,999 1 0.342

Total 366
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1.2.1. TACkLInG WASTE – ThE APPRoACh So FAR

The formal collection of waste falls under the wing of Urban Local 
Bodies (ULBs), but in India there exists a large informal workforce 
that earns their livelihood of waste. The CPCB has assessed 
the average collection to vary between 50%-90%, and of this 
formally collected waste, 94% is stated to be disposed of in an 
unacceptable manner with no separation or processing involved 
before reaching the landfill. This has inevitably resulted in ‘severe 
degradation of groundwater and surface water through leachate, 
as well as degradation of air through uncontrolled burning of 
waste’ (Zhu, Asnani, Zurbrügg, Anapolsky and Mani, 2008:11). 
Apart from the pollution of air and water, accumulated garbage 
remains a visible eye sore, reminding us of what we produce 
and consume. This waste being percieved as ‘dirt’ for several 
generations, has led to the stigmatisation of a particular caste of 
people who handle this ‘dirt’.  

There are several elements that form a typical SWM system 
like waste generation, segregation, recycling, management, 
disposal in landfills, collection, transport, etc., but they cannot 
be understood only through technical processes and engineering 
systems. In India, these are rooted in ‘local institutional, 
sociocultural, and economic context, which is further influenced 
by national politics, policies, and legislation as well as national and 
global and economic factors’ (Zhu, Asnani, Zurbrügg, Anapolsky 
and Mani, 2008:3). 

The three aspects discussed are crucial to help understand the 
complexity of waste management in India, making it more 
difficult to tackle as opposed to other countries. 

1.2.1.1. ThE SPATIAL MAnIFESTATIon

The spatial manifestation of waste varies globally based on the 
disposal methods that are being followed in that country. A few 
of these methods include dumping in open spaces, sanitary 
landfilling, incineration, and composting. It has been largely 
observed that sanitary landfilling is more prevalent in developed 
countries as opposed to under-developed or developing 
countries. The reason for which is the large capital investment 
linked to the process of sanitary landfilling. 

‘In developing countries, low cost methods like dumping in 
open spaces, appears more acceptable than the other disposal 
methods.’ (Pai, Rodrigues, Mathew and hebbar, 2014:31)

‘Unlike smoke, carbon emissions 
and even sewage, until it is removed 
garbage remains a visible reminder 
of what we produce and consume. 
Thus, as well as being a public health 
concern, it is also linked to aesthetics, 
which in turn feeds into issues of class.’ 

BEALL, DEALInG WITh DIRT AnD ThE DISoRDER oF 
DEvELoPMEnT (2006:83)

Figure 06: A typical ‘Black Spot’, Bengaluru
(Source: Author, 2014)

Figure 07: Mounting landfill located near Mandur village, Bengaluru
(Source: Arjun Swaminathan)
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having been an ignorant population, which has over the years 
shunned their own waste, a mentality of ‘out of sight, out of mind’ 
has resulted in unhygienic spaces, referred to as ‘Black Spots’ 
(Figure 06) within the city and mounting landfills (Figure 07 and 
Figure 08) outside of it.

1.2.1.2. ThE MAnAGEMEnT

‘Solid waste management is the one thing just about every 
city government provides for its residents. While service levels, 
environmental impacts and costs vary dramatically, solid waste 
management is arguably the most important municipal service 
and serves as a prerequisite for other municipal action.’ (kyte, 
2012:vii)

The municipalities in India have been rather unsuccessful in 
managing MSW in their respective cities. They have not been 
able to optimise their man-power, technology and resources to 
ensure environmentally sound and sustainable ways of dealing 
with waste generation, collection, segregation, transportation, 
treatment and disposal. Due to its inadequacy, the informal 
economy has developed itself as an organised system of rag-
pickers, itinerant waste buyers and scrap-dealers (kabbadiwallas)  
running almost parallel to the formal economy, taking a huge 
load off the government’s shoulders. This informal economy has 
predominantly been ‘invisible’ through the years, which has led 
to lack of transparency and inconsistency in the system of SWM.

‘In developing country contexts, 
integrated SWM has mainly been 
focused on introducing private 
contractors in waste collection and 
integrating informal recycling into the 
overall waste management system.’ 

CoInTREAU (1987); BEALL, DEALInG WITh DIRT AnD 
ThE DISoRDER oF DEvELoPMEnT (2006:83)

In India, we see waste accumulated everywhere around the city 
– footpaths, any abandoned land, slums, garbage dumps, roads, 
dustbins, etc. Trash is India’s plague that has ended up choking 
rivers, seeping into the water table, breeding insects and feeding 
an entire ecosystem of stray dogs, rats, cows and pigs that are 
leading to severe health issues. The lack of public hygiene and 
civic sense is one of the main reasons behind the appropriation of 
waste in these informal spaces. 

‘Dirt that is tolerated in one setting is abhorred in another, while 
both dirt and hygiene are largely socially constructed.’ (Beall, 
2006:81) 

Figure 08: Global Illegal Waste Dumping by Country. India dumps 21.4 million Tpy illegallly, only second to China!
(Source: Lets do it!, 2010)
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‘Good solid waste management is an 
important component of a strategy 
for improving environmental health. 
In addition to the obvious aesthetic 
importance of a garbage-free living 
environment, uncollected solid waste 
rapidly putrefies in tropical climates, 
creating noxious smells, giving rise 
to polluting leachates, providing 
breeding areas for countless flies and, 
in the wet season, mosquitoes. Vermin 
also abound. A particularly important 
indirect effect is the blocking of drains, 
which causes local flooding with its 
associated environmental health risks 

and economic disbenefits.’ 

SnEL AnD ALI, DEPARTMEnT FoR InTERnATIonAL 
DEvELoPMEnT, Uk (1999:5)

1.2.1.3. ThE CULTURAL STIGMA

The handling of waste in India is predominantly done by people 
who belong to the Dalit community – a lower caste. They have 
been a marginalised community for several decades as they deal 
with and are in physical contact with waste of all kinds, including 
sewage. They are engaged in all forms of waste collection (Figure 
09), manual scavenging, cleaning of sewage pits and drains, 
sweeping roads, collecting human and animal excreta. 

As observed by Beall (2006:83), ‘The low social status of 
people dealing with rubbish is compounded in South Asia by 
the association of this work with caste.’ he builds on Dipesh 
Chakrabarty’s (1991:17) argument which states that, ‘household 
dirt creates a symbolic enclosure for the purpose of protecting 
“the inside” from disorder, while “the outside”, where one meets 
strangers, can be “rubbished”. Forming a bridge between the 
inside and outside worlds are particular categories of people who 
are deemed to be ritually polluted and born to work with dirt.’ This 
group of people later came to be called Pourakarmikas (Pks) after 
a Government order passed in 1972. They are largely employed 

Figure 09: A contract pK, sifting through collected waste, Bengaluru
(Source: Yashwanth, 2012)

Figure 10: waste-pickers on one of the worlds largest Landfill, delhi
(Source: Daniel Berehulak/Getty Images, 2010)

informally by the ULB or through contractors, for the collection 
of waste and sweeping of streets.

In addition to the Pks, there exists an urban informal workforce 
of waste-pickers, with a predominance of women and children 
migrants from different states within India or illegal immigrants 
from neighbouring countries like Bangladesh. They are involved 
in picking out high-value dry waste off any space where garbage 
accumulates, i.e ‘Black Spots’ and  landfills (Figure 10); which they 
then sell to local scrap dealers.

Sinking in issues related to caste and a lack of identity, these 
marginalised groups continue to suffer with respect to wages, 
health, work environment and quality of life.
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The lack of a legal framework defining collection methods, 
responsibilities and technical specification in the SWM system led 
to the filing of public interest litigation in the hon. Supreme Court 
of India in 1996. This litigation was filed against the Government 
of India, State Governments and Municipal Authorities for their 
failure in the management of MSW (Zhu, Asnani, Zurbrügg, 
Anapolsky and Mani, 2008:11)  The committee that was set up by 
the Court submitted recommendations that led to the adoption 
of ‘MSW (Management and handling) Rules 2000’ (Ministry 
of Environment and Forests, 2000). The rules contain four 
Schedules, which are briefly mentioned below:

Schedule-I: Relates to implementation Schedule 

Schedule-II: Specifications relating to collection, segregation, 
storage, transportation, processing and disposal MSW. 

Schedule-III: Specifications for landfilling indicating; site 
selection, facilities at the site, specifications for landfilling, 
pollution prevention, water quality monitoring, ambient air 
quality monitoring, plantation at landfill site, closure of landfill 
site and post care. 

Schedule-IV: Indicate waste processing options including; 
standards for composting, treated leachates and incinerations.  

These rules were laid down based on best practices along with 
deadlines for their implementation, stated in Schedule-I.  It has 
been 10 years past the deadline and the execution has been far 
from effective. Though there is no official data available on the 
status of compliance, an estimate by The World Bank (2008) 

1.2.2. ThE LEGAL FRAMEWoRk - MUnICIPAL 
SoLID WASTE RULES, 2000

shows that most factors haven’t even reached a 50% mark (Figure 
11). Further, deficiencies and challenges were identified by an 
expert committee appointed by the Supreme Court (Zhu, Asnani, 
Zurbrügg, Anapolsky and Mani, 2008:14), which were: 

•   no storage of waste at source

•   Partial segregation of recyclable waste 

•   no system of primary collection of waste at the doorstep

•   Irregular street sweeping

•   Inappropriate system of secondary storage of waste

•   Irregular transport of waste in open vehicles

•   no treatment of waste

•   Inappropriate disposal of waste at open dumping grounds

Figure 11: Compliance with the MSW 2000 rules
(Source: Asnani, 2004a)
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1.2.3. BEnGALURU’S CRISIS

one of India’s 12 Metropolitan cities, Bengaluru, has a population 
of 10,178,146 people (Population of India, 2014), making it the  
third most populous city. Spanning an area of 800 sq.km, it is 
known as the IT capital of India. In 2012, Bengaluru suddenly saw  
itself transform from a ‘Garden City’ to a ‘Garbage City’.  

Bengaluru’s awakening to the issue of waste came with the 
closure of the Mavallipura landfill on August 29th, 2012, due to 
resistance from the villagers living alongside the landfill. A water 
analysis done by the kSPCB in october 2009 at the Mavallipura 
village showed exceedingly high levels of biochemical oxygen 
demand. All the lakes, bore-wells and ponds were rendered toxic 
with no source of drinking water for several miles. Samples of 
breast milk of women living near landfills in India showed levels of 
toxins high enough to cause neurological damage. (Daily Dump, 
2011:26)

This was followed by the closure of two more landfills in 
September 2012, located at Mandur (Figure 12 and 14), for the 
same reasons. In addition to these several other smaller landfills 
were also closed down. With only one of the city’s seven landfills 
functional, Bengaluru’s municipal corporation – the BBMP was 
left with no place to throw the city’s waste. Mounds of rubbish 
accumulated on streets and vacant lands throughout the city, 
attracting rats, stray dogs, cows and insects (Figure 13). They 
turned breeding grounds for new diseases. Trucks that were 
loaded with waste remained filled for over a week with nowhere 
to throw the garbage. Door-to-door collection from houses was 
stalled for around five days. 

Figure 14: Villagers protesting at the Mandur landfill
(Source: http://gulfkannadiga.com/)

Figure 13: Garbage pile up in the city, blocking a main road
(Source: Shraddha vishwakarma, 2013)

Figure 12: the choking Mandur Landfill releasing toxic fumes
(Source: Express news Service, new Indian Express, 2014)

‘people in villages do not want 
Bengaluru’s garbage anywhere in 
their vicinity and Bengalureans do not 
want the garbage in the city. What 

can we do?’ 

BBMP oFFICIAL (2011:26)



22

The city authorities and citizens were suddenly forced to 
notice their own waste, as all waste disposal sites had been 
pushed to their maximum capacity. This became the turning 
point that suddenly made the invisible-visible, making waste a 
pressing issue that could no longer be ignored. Atrocities on the 
mentioned landfill sites were a result of them not being designed 
as per specifications. In an interview, the BBMP chief Rajneesh 
Goel (2012) accepted that the government ‘never followed 
scientific landfill practices’, which had impacted not only the 
health of villagers living next to the landfills but also entered into 
the groundwater being tapped in the city. In a desperate call for 
help, he reinforces the scale of the problem by stating that, ‘all 
that groundwater contamination is going to come to us; more 
than 300 of our lakes are already gone. The problem is getting 
out of hand, and eventually it will swallow us up. We have to do 
something.’ 

Figure 15: The Kannada slogan ‘Dumping Saaku’ translates to ‘Enough of Dumping’, representing the sentiments of the protesting villagers 
living near the Mavallipura landfill site
(Source: Sudeep, 2012) 

‘Villagers at Mavallipura and Mandur 
are the inspiration behind the 
initiatives to process waste and to 
work out strategies. Their protests 
have woken us up. The initiative has 
to be sustainable to achieve success.’ 

SIDDAIAh, BBMP CoMMISSIonER (2013)
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2. BENGALURU’S WAR WITH WASTE

The city has seen rapid urbanisation with its population doubling 
in a span of just 20 years, from 4.13 million in 1991 to a whopping 
8.42 million in 2011 (Census data). Though the city grew to 
embrace a successful and thriving IT economy, it led to an urban 
chaos, pushing the waste system close to its breaking point.

Bangalore is divided into 8 zones and 198 wards (Figure 17) which 
come under the administration of the BBMP. Article 234W under 
the 12th Schedule of the Constitution of India, identifies ‘Public 
health, sanitation, conservancy and Solid Waste Management’ as 
one of the 18 functions to be performed by ULBs like the BBMP. 

Based on SWM Master Plan (2008) formulated by the BBMP, the 
quantity of MSW for 2009 was estimated to be 3000 TPD and the 
per capita waste 350 gm/day. The 2013 official number released by 
the BBMP stands at 3,700 TPD. But several organisations believe 
this number to be between 4000-5000 TPD.  household waste 
was found to be the largest contributor, making up 54% of the 
total waste, followed by markets, commercial establishments 
and institutions (Figure 16). The segregation of waste at source 
was found to be just about 10%. 

The system and issues around it have existed for over 50 years 
now (Goel, 2012). Waste has been an overlooked commodity and 
its manifestation within our surroundings has been extremely 
neglected. City residents have an equal hand in adding to this 
crisis. Segregating waste at source into even the basic dry and 
wet, can go a long way in easing the scale of the issue. kalpana kar 
(2012), who has been working on the city’s waste management 
advisory council, the Bangalore Agenda Task Force, has rightly 
observed that, ‘People in India think that if their own house is 
clean, the problem just goes away. The city is at its knees and we 
don’t have a choice anymore’. 

‘Bangalore used to be India’s cleanest 
city, now, it is the filthiest.’

AMIYA kUMAR SAhU, PRESIDEnT, nATIonAL SoLID 
WASTE ASSoCIATIon oF InDIA (2012)

Figure 16: Distribution of waste generators
(Source: SWM Master Plan 2008)
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Figure 17: Zone & Ward map of Bengaluru
(Source:BBMP) 
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Images in Figure 18 attempt to capture the visual and social 
impact of spaces that accumulate waste within the city. Smell 
and negative impacts on health due to these spaces still remain 
a predominant concern.

With a corrupt government and an already established 
unregulated informal economy, tackling the issue of waste in a 
holistic and integrated manner becomes a challenge. Inadequacy 
of the government has led to the large network of nGos 
and private companies tackling the issue within their limited 
capacities. With the 2012 crisis, the government had no choice 
but to come up with a solution, and fast. This saw the coming 
together of several organisations and stakeholders who released 
a set of immediate interventions to curb the issue. Before Mandur 
crisis in 2012, a discussion in Lok Adalat had already pushed 
BBMP to start DWCC and a Public Interest Litigation (PIL) had 
been filed. But this too did not prevent the crisis of 2012 from 
repeating in June 2014. 

Bangalore is currently in a state of re-assessing the interventions 
post 2012 and building a self-sufficient system that is robust and 
sustains in the long run. 

 

Figure 18: Multiple factors contributing to the issue of waste in Bengaluru
(Source: Author, 2014)

Residents end up throwing waste anywhere on the street, which over 
time turn into ‘Black Spots’

Endless number of sinages with and without fines have proved ineffective 

Idols of Gods placed along ‘Black Spots’ with the hope that  the respect for 
religion will prevent them from littereing - inaffective

Sanitation and health remain the primary concern that cirlces around the 
informal accumulation of waste within the city
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2.1. SOURCES OF WASTE & ITS COMpOSITION

There are eight main classifications of waste generators - 
residential, industrial, commercial, institutional, construction and 
demolition, municipal services, process and agriculture (Table 4). 
MSW includes the waste generated by the first six sources. 

Table 04: Generators and Types of Solid Waste
(Source: What a Waste, 1999)

Source Typical Waste Generators Types of Solid Wastes

Residential Single and multifamily dwellings

Food wastes, paper, cardboard, plastics,
textiles, leather, yard wastes, wood,
glass, metals, ashes, special wastes (e.g.,
bulky items, consumer electronics, white
goods, batteries, oil, tires), and household
hazardous wastes (e.g., paints, aerosols,
gas tanks, waste containing mercury,
motor oil, cleaning agents), e-wastes (e.g.,
computers, phones, Tvs)

Industrial

Light and heavy manufacturing,
fabrication, construction sites, power
and chemical plants (excluding specific
process wastes if the municipality does
not oversee their collection)

housekeeping wastes, packaging, food
wastes, construction and demolition
materials, hazardous wastes, ashes,
special wastes

Commercial
Stores, hotels, restaurants, markets, office
buildings

Paper, cardboard, plastics, wood, food
wastes, glass, metals, special wastes,
hazardous wastes, e-wastes

Institutional
Schools, hospitals (non-medical waste),
prisons, government buildings, airports

Same as commercial

Construction and Demolition
new construction sites, road repair,
renovation sites, demolition of buildings

Wood, steel, concrete, dirt, bricks, tiles

Municipal Services
Street cleaning, landscaping, parks,
beaches, other recreational areas, water
and wastewater treatment plants

Street sweepings; landscape and tree
trimmings; general wastes from parks,
beaches, and other recreational areas,
sludge

All of the above should be included as MSW. Industrial, commercial, and institutional (ICI) wastes are often grouped
together and usually represent more than 50% of MSW. C&D waste is often treated separately: if well managed it can be disposed

separately. The items below are usually considered MSW if the municipality oversees their collection and disposal.

process
heavy and light manufacturing, refineries,
chemical plants, power plants, mineral
extraction and processing

Industrial process wastes, scrap materials,
off-specification products, slag, tailings

Medical Waste hospitals, nursing homes, clinics

Infectious wastes (bandages, gloves,
cultures, swabs, blood and body fluids),
hazardous wastes (sharps, instruments,
chemicals), radioactive waste from cancer
therapies, pharmaceutical waste

Agriculture
Crops, orchards, vineyards, dairies,
feedlots, farms

Spoiled food wastes, agricultural wastes
(e.g., rice husks, cotton stalks, coconut
shells, coffee waste), hazardous wastes
(e.g., pesticides)
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In 2008, BBMP had identified 14 main categories that make up 
MSW (Table 5) of which wet waste waste (53%), i.e. vegetable 
(30%) and organic (23%), is the largest component. Several other 
organisations find this data unhelpful as a study done in 2008 does 
not hold good for more than a year and has to be review. one such 
study spanning 9 days (February-March 2014) was undertaken 
by ‘The Forward Foundation’ to understand the composition of 
residential waste in Bangalore. The waste streams were sorted 
into 22 categories (Table 6). Based on samples of waste collected 
from 3 wards (174, 194 and 195), wet waste was found to be 79% 
of the waste generated, followed by 19% dry waste. 

Toxics Link (2002) estimates the change in the composition of 
garbage due to urbanisation, between 2000 and 2025 – organic 
waste is said to increase to 60%, plastics to 6%, metal to 4%, glass 
to 3% and paper to 15%, and other waste like ash, grit, sand etc. 
are esimated to reduce to 12% (Table 07).

As seen, there is no consistency between the sources of data 
and their classification. This lack of consistent data remains the 
biggest gap in assessing and proposing any intervention.

Table 05: physical Composition of MSW
(Source: BBMP, 2008)

Table 06: Waste Streams - physical composition of MSW
(Source: Waste Characterization Study, 2014)

Table 07: predicted change in physical composition of MSW
(Source: Toxics Link, 2002)

Sl. No. Category (%)

1 Food waste 61.42

2 Yard waste 10.13

3 Sanitary waste 5.87

plastics 0.50

4 PETE 0.50

5 hDPE 1.10

6 Low quality plastics 6.15

7 other hard plastics 1.77

paper

8 White paper 0.35

9 Mixed paper 1.58

10 Carton 2.30

11 Laminates 2.47

12 Aluminium 0.66

13 other metal 0.17

14 Glass 0.11

15 Tetra pack 1.53

16 Fabric 1.34

17 Thermocol 0.11

18 E-waste 0.04

19 Stone & Clay 0.32

20 Ash & Cement 0.34

21 Rubber 0.04

22 Ceramic 0.02

23 Uncategorized 1.65

Sl. No. Category (%)

1 vegetable 30

2 Paper 9

3 Plastic 12

4 Cardboard 4

5 Textiles 4

6 Grass/leaves/wood 6

7 Leather 0

8 Battery 0

9 Electronic item 2

10 Metal 1

11 organic 23

12 Glass 3

13 Debris 5

14 Biomedical 2

organic
Waste

Plastic Metal Glass Paper others

2000 40% 4% 1% 2% 5% 47%

2025 60% 6% 4% 3% 15% 12%

0%
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20%
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2.2. THE STAKEHOLDERS

There are 5 categories of stakeholders in the SWM system of the 
city, that are working on various aspects (Figure 19) of the waste 
chain. 

2.2.1.  GovERnMEnT – BBMP, MLAS, 
CoRPoRAToRS, CoUnCILLoRS, ExPERT 
CoMMITTEE on SWM
 
‘Sustainable and integrated SWM is an integral part of good local 
governance because it is one of the most visible urban services 
influencing local perceptions of governance.’ (Zhu, Asnani, 
Zurbrügg, Anapolsky & Mani, 2008:6) 

This group includes the BBMP, Corporators, MLAs & MPs, 
Councillors, Exper committee on SWM, CPCB, etc. This city 
council (BBMP) is composed of 250 elected members - 198 
Corporators, who represent each ward and 52 MLAs and MPs, 
who are responsible for the civic and infrastructural development 
of the city.  

The Expert committee on SWM, has been set up by the BBMP and 
consits of a panel of officers and citizen representatives. It is a PPP 
between citizens, corporates and administrative agencies.

2.2.2. PRIvATE ACToRS – ConTACToRS, 
RECYCLInG InDUSTRIES, CoRPoRATES

Private actors include recycling industries like those in nayanahalli, 
bulk generators, Waste contractors, large corporates and several 
other smaller companies. These come in for the collection 
(contractors), processing of waste and the introduction of new 
technologies to the waste cycle.

2.2.3. InFoRMAL ACToRS – SCRAP DEALERS, 
ITInERAnT WASTE BUYERS, RAG PICkERS

The informal actors include waste-pickers, itinerant buyers, waste 
sorters, scrap dealers/kabbadiwallas and Pks. Bangalore has 
15000- 20000 waste pickers, itinerant buyers and waste sorters 
and an additional 14000 Pks that are employed informally by 
the BBMP. They make a living through the collection, sorting and 
selling of the 4000 odd tons of MSW currently being generated in 
the city. (hasirudala, 2014)

Waste pickers, Pks extract high value dry waste from black holes 
and residence respectively, and the itinerant buyers collect paper, 
cardboard, plastic & other recyclables from homes and shops. 
This is then sold to the local scrap dealers, who then segregate 
this waste and sell it to wholesalers (located in Jolly Mohalla). 

Identified as the ‘hidden environmentalists’, nGos working with 
waste pickers, estimate that, ‘1050 tonnes of waste are diverted 
from landfills by the informal sector every day in Bangalore, 
saving the city municipality a minimum of InR 84 crores per 
year (approximately £8.43 million)‘ (Informal Waste Workers 
Contribution Bangalore, 2014).

The informal economy is currently believed to be the largest 
group dealing with the management of waste in the city. Their 
integration into the formal waste management system becomes 
not only crucial but also important as the come with a skill set. 

2.2.4. nGoS – SWMRT, hASIRUDALA, SWAAChA, 
SAAhAS, WASTE WISE TRUST (WWT), DAILY 
DUMP, S3IDF

Several nGos have been tirelessly working with various issues 
in the waste chain. of this, support for the informal waste-picker 
has been the most crucial. organisations like hasirudala aim to 
integrate waste-pickers and other informal waste workers into the 
changing SWM landscape in the city, by giving them an identity. 
Those like Daily Dump, work towards educating residents with 
turnkey solutions in easy segregation of waste.

2.2.5. CITIZEnS – ThE UGLY InDIAn, RESIDEnT 
WELFARE ASSoCIATIonS (RWA), SELF-hELP 
GRoUPS (ShG) 

Citizen run organisations like The Ugly Indian, an anonymous 
group of volunteers who go about transforming ‘black spots’ in 
the city, have recently gained momentum due to their impressive 
impact and international recognition. In addition to these, 
Resident Welfare Associations and Self help Groups have been 
involved in the waste system ever since 2003. 
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Figure 19: Network of stakeholder in Bengaluru SWM system
(Source: Author, 2014)
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2.3. THE WASTE CHAIN

The waste chain in Bengaluru constitutes both the formal and 
informal sector, both of which are highly intertwined with each 
other. Daily Dump, a local nGo, has documented this chain and 
called it the ‘trash trail’. Figure 23 maps out this trail showing how 
the different actors relate to each other with respect to handling 
of waste. The different activities taking place in this chain are 
explained below:  

Waste Collection: The general method of collection for 
independent residences and apartments is door-to-door (Figure 
20), 6 days a week, which was started by the BBMP back in 2003. 
Apart from this, community bin collection in recognised dump 
spots also gets cleared by the Pks. BBMP directly employs 4300 
Pks and 10,000 from contractors for the collection and street 
sweeping (BBMP, 2012). In the newer zones, the collection is 
given to ShGs or RWAs. The BBMP has provided 11000 pushcarts 
and 650 auto tippers for door-to-door collection. organic waste 
from the city’s 12 vegetable markets gets collected in separate 
trucks twice a day to be taken for composting. All these constitute 
the formal collection. 

Unofficially households and informal settlements tend to throw 
out their waste in ‘Black Spots’ which can emerge anywhere. It is 
in these mounds of mixed garbage, that the rag-pickers/waste-
pickers pick out valuable dry waste (Figure 21). 

Itinerant buyers on the other hand go around collecting paper, 
carboard, plastic waste from homes, but this is not a regulated 
activity.

Transfer points: These are points where waste is transferred 
from tipping autos to large trucks or compactors, to be taken to 
the landfill (Figure 22). This activity falls under the category of 
secondary collection and transportation and is usually undertaken 
by private contractors paid by the BBMP, who also provides  them 
with 600 transportation vehicles including Compactors, Tipper 
Lorries, Dumper Placers and Mechanical Sweepers. 

The spaces remain makeshift informal spaces, left to the 
contractor to find. on an average, each ward will have atleast 
one such point, hence a minimum of 198 points in the city that 
primarily end up being in residential areas, not included in the 
city’s masterplan.  

‘So contractors given the job to manage waste have to “find” 
such spaces, in no-man’s land, knowing fully well that they will 
be asked to move, if some residents object – they have to use the 
good offices of the councillor, MLA, etc.’ (Daily Dump, 2011:13)

Figure 21: Waste-picker picking out waste from a black spot in 
Hanumathanagar, Bengaluru 
(Source: nagaraja Gadekal, 2012)

Figure 20: Door-to-door collection from independent homes in a ward 
in Bengaluru
(Source: Unknown)

Figure 22: A typical transfer point located informally along a main 
road 
(Source: Daily Dump, 2013)
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Figure 23: Network of actors in Bengaluru’s waste chain
(Source: Information - ‘Trash-Trail’ Daily Dump, 2011, and Illustrations - Girish T.S., 2011)
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Scrap Dealers/Kabbadiwallas: kabbadiwallas are present in 
all localities of the city and have connections with the formal 
recycling & re-use sector as well as wholesale traders. Undoubtedly 
the ‘recycle gurus’ of the city, they function as a bridge that 
aggregates and sends ‘high-value’ dry waste to traders. They 
receive ‘high-value’ dry waste from both formal (Pks, Auto tipper 
drivers, sweepers) and informal (itinerant buyers, rag-pickers) 
workers (Figure 24). Sometimes they tend to collect waste from 
offices, homes and institutions too. This set of businessmen, 
possess immense knowledge of materials and processes that fails 
to be acknowledged, and hence they are under a constant threat 
by the formal sector and authorities (2011:20). 

Landfill: As of 2014, there are four functioning landfills that 
receive Bengaluru’s 3000+ TPD, these are: Mandur (1,800 TPD), 
Gundlahalli (1,000 TPD), Doddaballapur (1000 TPD) and S. 
Bingipura (500 TPD). At an average over 300 trucks carry this 
waste every day from the transfer points to the landfill, travelling 
a total of 18,000 kms (2011:17) (Figure 25). 

Some of Bengaluru’s landfills are managed by the BBMP but 
most of them are given out on contract basis to private waste 
management companies (Figure 26). There are several waste-
pickers working and sometimes even living on these landfills, 
picking out whatever valuable dry waste they can find (Figure 27). 

Small landfill sites have now cropped up even within city limits. 
once these sites have maxed out their capacity, these vast 
spans of land remain abandoned, resulting in dead pieces of 
land, alomost impossible to recover, both within the city and its 
periphery.

Figure 25: The transportation of waste from the transfer points to the 
four landfills
(Source: Daily Dump, 2013)

Figure 24: A typical Kabbaddiwalla 
shop

(Source: Daily Dump, 2013)

Figure 26: waste being dumped at the Mandur Landfill by a private 
contractor (Source: Daily Dump, 2013)

Figure 27: waste-pickers sifting through waste on a landfill site 
(Source: Daniel Berehulak/Getty Images, 2010)
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Whole-Sale Market: This well-established market called ‘Jolly 
Mohalla’ is a bustling place that only trades in waste. The traders 
here have had their businesses for atleast 50 years. They source 
waste from waste-pickers and kabbadiwallas, whom they have 
built trust relationships with. The main activity taking place here 
is the final round of sorting and grading of materials like paper, 
plastic, metals, glass, furniture, etc. which is then sold to recyclers 
(Figure 28). As expressed by traders, ‘each material has its own 
story of repair, reuse and recycle’. Learning to differentiate 
waste streams is estimated to take atleast two years of intensive 
training and experience, which no institute in the world can offer!

‘Weather it is copper wire, glass bottles, aluminium, stainless 
steel, these people know how to check each and place in the right 
pile. They decide the price depending on the demand and supply 
situation of the market on that day.’ (2011:30)

Recycling Industries: Bengaluru has an industrial area in 
nayandhalli, which is its largest recycling industrial set-up. 
nearly 90% of the units are owned by proprietors who have 
close caste and kin relations with each other (2011:36).  There is 
a predominance of plastic recyclers in the area, where different 
types of plastic are cleaned and produced to make pellets which 
are then converted to consumer items like buckets, pipes, etc. The 
level of technology used here is not very high but as the network 
between industries is very strong, there have been several locally 
implemented innovations within the area. 

Figure 28: A few of the multiple activities taking place at Jolly  Mohalla

Sorting and grading of plastic done by workers employed informally by 
the traders (Source: Daily Dump, 2013)

Scrap dealers wrapping up at the end of the day
(Source: Time out, 2013)

Cardboard being transported on a bull-a-cart from a scrap shop in the city  
to Jolly Mohalla (Source: Daily Dump, 2013)
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Figure 29: ‘Solid waste needs to be managed at source’. A summary of facts post the 2012 crisis
(Source: Times of India. 23 August, 2012)
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2.4. ‘decentraLisation – inteGration – re-centraLisation’ oF waste

From Bengaluru’s struggle and existing management of waste, it 
is clear that it was time to review what was going wrong; hence 
the approach taken by the BBMP post 2012 is what I refer to as 
the ‘Decentralisation, Integration and Re-centralisation’ of waste.
First, the basic classification of waste into wet and dry was 
identified, followed by an attempt to separate out their chain 
from the source to the end, with an aim that neither of them 
reach the landfill. This would mean that a whooping 80% of the 
waste could be prevented from contaminating land and lives. 

All the systems and procedures being proposed by the BBMP 
identify ‘Processing’ and ‘Segregation at Source’ as the main 
drivers for SWM. The target set, is to reduce the amount of waste 
reaching landfills from the current 4000-5000 TPD to 1500 TPD. It 
aims at doing this by1: 

•   Encouraging and enabling in-situ processing, investing in 
processing facilities for bio-degradable waste and handing 
over their dry waste to the DWCC or the recycling industry

•   Setting up shared facilities on a PPP basis and organize for 
their bulk biodegradable waste to be collected, transported 
and processed

In addition to this, BBMP has also committed to2:

•   Extending support to all those who have offered to 
manage their waste in situ through economic and other 
incentives, and also through intensive education and 
awareness drives on segregation and training of their 
contractors and Pks on segregation.

•   Setting up standards for waste management and a 
certification system for collection, transportation and 
processing so that all generators are aware of their 
obligations and responsibilities

•   Setting up of monitoring systems and penal action for 
those who do not comply, and offering the citizens of 
Bengaluru cleanliness service standards of international 
quality

•   Constructing 198 Dry Waste Collection Centres (DWCCs) 
distributed across all the wards and to commence a pilot of 
5 Integrated Waste Management Yards (IWMYs) (Figure 30) 
across the city

•   Fast tracking infrastructure in all its parks to ensure the 
leaf litter going to the landfills is minimized

•   Making all provisions and changes to ensure that the 
waste is collected and transported segregated

1.   http://www.wakeupcleanup.in/bbmp.html

2.   http://bbmp.gov.in/web/guest/swm-cell

Figure 30: One of the 5 Integrated Waste Management yards (IWMys) in Jayanagar that has 2 DWCCs, 1 Bio-methanation plant and 1 OWC 
(Source: Author, 2014)
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3. ‘CAG submits scathing report on BBMP’s waste management’, The 
hindu, 15 July, 2014. The Comptroller and Auditor General (CAG) of India 
observed the “absence of a notified policy for solid waste management, 
resulting in lack of direction for effective management and scientific 
disposal of waste.” This has also led to the BBMP losing an assistance of 

Figure 31: Integrated and Sustainable SWM - Citizen’s plan
(Source: SWMRT, 2013)

In a nut-shell, BBMP’s proposal talks about ‘Decentralisation’ in 
the management of waste, ‘Integration’ of the informal sector 
and the ‘Re-centralisation’ of infrastructure within each ward.

Apart from this, the BBMP has also planned to set-up one organic 
Waste Convertor (oWC) and/or a Bio-methanation plant in each 
ward (narayanan, 2014), some of which have already been 
constructed. 

Though there have been several attempts for the formulation of 
an over-arching policy, there has been no notified policy submitted 
by the BBMP3. SWMRT have suggested policy recommendations 
regarding the decentralised waste management (Figure 31), but 
this too does not include infrastructure and land allocation for the 
physical intervention4. The reasons for which seem to have been 
due to the urgency of the situation. 

InR 280.17 crore (£27.5 million) due to delay in preparation of a Master 
Plan

4.  Sandya, in her interview (2014) has identified this as a gap in the 
current intervention‘)
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2.4.1. ThE DRY WASTE CoLLECTIon CEnTRES 
(DWCCs)

one of the interventions that is nearing completion has been that 
of the DWCCs. of the 198 centres proposed, the BBMP (August, 
2014) has already set up centres for 146 wards, of which 120 are 
operating5. 

The DWCCs have been built as secondary transit points where one 
can do a little more aggregation and sorting (Figure 32), in order 
to enhance the value of outgoing waste (narayanan, 2014). The 
objective of the Centre, as stated by another member of SWMRT, 
‘at the ward level is to improve recycling rates and facilitate the 
buy-back and take-back of dry waste’6.

Based on the availability, these centres are being set up in each 
of the 198 wards on unused government land, with their cost 
being capped at InR 10 lakh (approx. £9,840)7. once set up, their 
management is given to nGos, RWAs or private contractors 
through a tendering process. These then become responsible 
for ensuring that the quantity of weight coming into the centre 
is enough for the business to sustain. Each type of organisation 
is free to run the centre based on their experience but there is 
a method being put in place to keep a check on the appropriate 

5.   As stated in the article ‘BBMP scouts for alternative site to dump City’s 
garbage’ by the Deccan herald, on 4 August, 2014)

6.   Shalini khanna Charles of SWMRT, as quoted in 
http://www.hasirudala.in/index.php

‘Better working conditions and 
security of livelihoods is possible if the 
government implements segregation 
at source and ensures that waste-
pickers are included in the existing 
SWM system. Access to run Dry Waste 
Collection centers, is a positive step in 
this direction.’

AnSLEM RoSARIo, WWT, 2011

functioning of the centres. The more positive impact of the 
DWCCs is the integration of the informal waste-pickers and scrap 
dealers into the handling of the centres. These groups of workers, 
through the DWCC have been given ID cards and improved work 
conditions, as an attempt to recognise their expertise and worth 
in the system of SWM.

Figure 32: DWCC for Ward No. 43
(Source: Author, 2014)

7.   As mentioned in an article titled ‘BBMP chief seeks proposal for low 
cost DWCCs’ in the Construction World, February 2014. The amount has 
been capped based on the cost of the model DWCC set up at Freedom 
Park, Bengaluru. 
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3. METHODOLOGy

over a period of two months, various stakeholders were 
interviewed to understand the network of actors involved and 
the scope of their work. Through this I worked in parallel with 
two organisations – hasirudala and Small Scale Infrastructure 
Development Fund, on field, to understand in particular the 
working of DWCCs. 

My study involved assessing four different centres, placed in 
areas of varying land-use. My fieldwork included an intensive 
questionnaire (Appendix A) to understand various aspects 
involved in the functioning of a centre. The assessment was then 
classified into the following heads: location and classification, 
management and entrepreneurship, infrastructure and planning, 
culture and habits, and health and hygiene. Through these an 
understanding of the financial aspects, management, issues, 
space and potential expansion of the center were gained. 

In addition to this, meeting different stakeholders led to 
exploring the existing gaps in the system and thereby developing 
my scope as an architect and planner, to bridge these gaps. My 
observations and learnings as a resident living in the city, which is 
my hometown, has helped me assess aspects like the change in 
habits, cultural issues, education gaps, segregation at source, etc. 
which are  key to making the system work. 

hence my proposal is divided into two parts – the overall 
recommendations for the system using the Integrated 
Sustainable Waste Management Framework (ISWMF) and 
the design intervention. There has already been a set of policy 
recommendations made by SWMRT, and my suggestions would 
offer to support these recommentdations from an infrastructure 
perspective.  For the design intervention, I was given the DWCC 
located in Malleshwaram which is currently run by hasirudala and 
is being used for Wards 64 and 65. 
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4. ANALySIS & ASSESSMENT

of the 148 DWCCs already built, 30 are currently managed by 
hasirudala. These 30 centres cover 34 of Bengaluru’s wards (Table 
07). Though I visited 7 centres covering 9 wards, 4 of them have 
been documented in detail (Figure xxx). These are:

•   Ward 64 and 65 – Rajmahal and kadumalleshwara (Appendix 
B)
•   Ward 12 – Shettyhalli (Appendix C)
•   Ward 168 – Pattabhiram nagar (Appendix D)
•   Ward 112 – Dommalur (Appendix E)

Table 08: List of centres currently under the management of 
Hasirudala and its partners
(Source: hasirudala, July 2014)

Sl. 
No.

Ward 
No.

Ward Name MOU in the name of

1 112 Dommalur Waste Wise Trust

2 25 horamavu Waste Wise Trust

3 56 A.narayanapura Waste Wise Trust

4 61 S.k.Garden Grace

5 23 nagavara Grace

6 24 hBR Layout Grace

7 60 Sagayapuram Grace

8 30 kadugondanahalli Grace

9 109 Chikpete hasirudala

10 95 Subhash nagar hasirudala

11
64 Rajamahal

hasirudala
65 kadumalleshwara

12 44 Marappana Palya hasirudala

13 43 nandini Layout hasirudala

14 101 kamakshipalya hasirudala

15 168 Pattabhiram nagar Mythri Sarva Seva Samithi

16 178 Sarakki Mythri Sarva Seva Samithi

17 12 Shettyhalli navachethana Foundation

18 39 Chokkasandra navachethana Foundation

19

170 Jayanagar East

Scrap Dealer171 Gurappanapalya

177 J.P.nagar

20 194 Gottigere Scrap Dealer

21 195 konanakunte Scrap Dealer

22 183 Chikkalasandra Scrap Dealer

23 165 Ganeshmandira Scrap Dealer

24 167 Yadiyuru Scrap Dealer

25 161 hosakerehalli Waste Picker

26 102 vrushabhavathi Waste Picker

27 123 vijay nagar Waste Picker

28 41 Peenya Industrial Area Waste Picker

29
135 Padarayanapura

Scrap Dealer
136 Jagareevanram nagar

30 163 katriguppe Scrap Dealer

of the 148 DWCCs already built, 30 are currently managed by 
hasirudala (directly or through partner organisations). These 
30 centres cover 34 of Bengaluru’s wards (Table 08). The study 
included visiting 7 centres covering 9 wards with hasirudala’s field 
co-ordinators. 4 of these have been documented in detail (Figure 
33):

•   Ward 64 and 65 – Rajmahal and kadumalleshwara 
(Appendix B)

•   Ward 12 – Shettyhalli (Appendix C)

•   Ward 168 – Pattabhiram nagar (Appendix D)

•   Ward 112 – Dommalur (Appendix E)
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Functioning

Closed

Documented

visited

Figure 33: Map showing the wards who’s DWCCs are managed by Hasirudala
(Source:Information - hasirudala, Ward map - BBMP, mapped by Author, 2014) 
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4.1. CLASSIFICATION AND LOCATION

There has been no study done on the classification of centres 
based on to the land-use pattern or number of households of 
the wards. Due to lack of availability of data, I have attempted to 
overlay the ward map with the land-use map of Bengaluru (Figure 
35), to understand if the DWCC waste capacity and type of waste 
will vary based on the ward land-use. 

The location of the centres has been very arbitrary and the  result 
of a bargaining process with the BBMP. The allotment has been as 
per the availability of land, hence these are not particularly located 
in the best spots in terms of accessibility and approachability, and 
remain largely disconnected from the ward residents (Figure 34). 
Due to lack of available land, few of the centres cater to more 
than one ward. 

ISSUES:

•   no connection of the setting up of the centre in relation 
to the ward information

•   not the best of locations in terms of accessibility to public

Ward 12 - Located in a large abandoned area, largely disconnected from 
the residences

Ward 64 and 65 - Located in an interior road, next to a government 
school and low-income residents 

Ward 168 - Located in a proposed integrated yard, just off the main roadWard 112 - Located inbetween two flyovers with fast moving traffic

Figure 34: Locations of the 4 DWCCs documented
(Source: Author, 2014)
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Figure 35: Land-use map of Wards 64, 65, 112, 168 and 112
(Source:Information - Bengaluru Master Plan 2005-2015 (BBMP), Population 
as per Census 2011, mapped by Author, 2014) 

Ward 64 and 65 – Rajmahal and Kadumalleshwara
Area:  2.09 sq.km. (0.73 sq.km. and 1.36 sq.km.)
Population: 68,017 (33,964 and 34,053)
Land use categories: Urban renewal area

Ward 112 – Dommalur
Area:  1.75 sq.km. 
Population: 34,703
Land use categories: Urban renewal area

Ward 168 – pattabhiram Nagar
Area:  1.75 sq.km. (0.73 sq.km., 1.36 sq.km.)
Population: 30,989
Land use categories: (Sub-centre), Mainly residential

Ward 12 – Shettyhalli
Area:  8.97 sq.km. 
Population: 28,309
Land use categories: Mainly residential, Special zone, Park & Greenspace
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4.2. MANAGEMENT AND THE ENTREpRENEUR MODEL

In 2012, the BBMP post the Lok Adalat’s (People’s Court) directive, 
registered waste-pickers in an attempt to formally recognise 
their role in the city’s solid waste management system. Following 
this, their integration in the formal waste management has 
been through giving them the access to run the DWCCs. These 
waste-pickers who have decades of experience in ‘marketing’ 
trash are now been promoted towards managing these centres 
independently8. 

hasirudala has experimented with two models of management, 
namely that of a co-operative and an entrepreneur run. The co-
operative model had an appointed manager - an employee of 
hasirudala who took up the day-to-day management of the 
center (Figure 36). This model failed due to the manager’s lack of 
expertise in the workings of the sector in comparison to waste-
pickers and scrap dealers, high cost of appointing a manager, and 
a danger of the manager becoming an independent entity. 

With the entrepreneur run model (Figure 37), which is currently 
being implemented, a waste-picker or a scrap dealer, interviewed 
by hasirudala, becomes the operator of the center who is trained 
by the organisation to manage the center. The role of hasirudala 
is limited to a facilitator who keeps a check on the center and 
ensures the incoming of waste (Appendix F).  In addition to this, 
it has to submit accounts of each of the centres to the BBMP, in 
order to maintain transparency.

8. http://www.citiscope.org/story/2014/waste-picker-recycling-manager

‘Studies show that the informal sector 
is most cost effective in handling dry 
recyclable waste, while contractors 
have developed expertise in the 
logistics of haulage. Also in a city, 
increase of waste dumping means 
increased greenhouse emissions. 
Studies show that the informal sector 
is also responsible to reduce the 
emissions for the same value of waste 
handled.’ 

DAILY DUMP (2011:18)

ISSUES:

•   Lack of consistency between wards as the model is heavily 
dependent on the business skills of the entrepreneur

•   Most of the operators are existing scrap dealers, which 
can result in an overlap in finances and lack of transparency 
in the amount of incoming and outgoing waste.  

•   Inconsistency in wages being paid to the workers both in 
terms of amount being paid and the frequency of payment 
(Table 09).

Table 09: The variation in wages and frequency of payment for the 
sorters
(Source: Author, 2014)

Ward Number of Sorters
Daily wages

(INR)
Frequency of 

payment

64 & 65
5 Female
2 Male

300
350

Daily

12
2 Female
4 Male

250 Weekly

168
4 Female
1 Male

250
350

Weekly

112
2 Female
1 Male

300 Weekly

INR 350 = £ 3.44; INR 300 = £ 2.95; INR 250 = £ 2.46;
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Figure 36: Co-operative model
(Source:Information - hasirudala, 2013) 

Figure 37: Entrepreneur model
(Source:Information - hasirudala, 2014) 

WWT pays the utility bills and salaries for

1 sorter, head manager and security

guard.

HASIRUDALA

Manages the centre and employs 8 people

WASTE WISE TRUST

In Charge of accounts and processing 
information

head Manager

Manager of 
operations

Sorters (3 nos.) Loaders (2 nos.) Drivers (2 nos.) Security Guard 
(1 no.)

Salaries paid by the operator 

(A self sustaining model)

SCRAp-DEALER OR WASTE-pICKER

Interviewed by hasirudala and is 

completely in charge of the centres 

finances and business

HASIRUDALA

Employee of hasirudala who oversees the

activities of the centre and charges a

management fee

Zonal 

Co-ordinator

operator

Sorters (3 nos.) Loaders (2 nos.) Drivers (2 nos.) Security Guard 
(1 no.)
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4.3. pLANNING AND INFRASTRUCTURE

Due to the urgency and the scale of the problem having been 
pushed to its extreme, instead of pushing for a policy, the 
priority lay in the construction of the Centres. Two years post the 
intervention, there is still no guiding policy for the centres nor 
allocation of land in the city’s 2015 Master Plan. This has resulted 
in inconsistency of infrastructure between wards in terms of site 
and building size. 

The basic design of the centres as per the BBMP circular (Appendix 
G) proposes a 96 sq.ft. plinth with a demarcated entrance, hall, 
store and toilet area. Based on the study done, this has not 
translated in the execution of the centres (Figure 38).  

ISSUES:

•   Different sizes of centres

•   Site constrains in terms of size and setbacks available 
which inhibits future expansion

•   no segregated space available for different activities like 
sorting, storage, etc.

•   Seepage of rain water in most centres due to minimal 
roof overhang and no raised plinth in some cases 

•   Some centres lacked toilets and most lacked basic 
storage cum changing area for the employees 
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Figure 38: existing floor plan of the 4 dwccs documented
(Source:Author, 2014) 

Ward 168 – pattabhiram Nagar

Area:  79.05 sq.m.

pros: Part of an integrated yard (scope to 

expand)

Cons: no demarcated space, no plinth 

(rain water seepage), weak ventilators 

(theft issues)

Ward 112 – Dommalur

Area:  199.5 sq.m.

pros: Designed interior layout with ample storage space

Cons: Less space for segregation, not optimally used

Ward 64 and 65 – Rajmahal and Kadumalleshwara

Area:  205.3 sq.m.

pros: Spacious and in a good location

Cons: no demarcated space, site constraint (no 

expansion possible

Ward 12 – Shettyhalli

Area:  320 sq.m.

pros: Spacious in an old factory 

shed

Cons: no demarcated space, 

excess space given which makes 

them spread it out further
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4.4. CULTURE AND HABITS

The cultural stigma behind the handling of waste and the habits 
of citizens’ not acknowledging their own waste, go hand in hand. 
Education of both groups sharing this responsibility has been a 
challenge and a slow moving process. The poster released by the 
BBMP (Figure 40) though has a clear division of the 5 types of 
waste to be segregated, the supporting education and ways and 
means of doing so has not yet reached a majority of residents. The 
difficulty in segregating waste is due to either lack of knowledge, 
convenience or sheer laziness. The seriousness of the issue has 
still not been understood by the majority. The ones that did begin 
segregating waste complained that the Pks ended up mixing it 
anyway. 

Pks on the other hand, being the only group interacting one-on-
one with residents, find it difficult to convince them to segregate 
at source. Though they have been instructed to tell residents that 
a fine would be charged if they don’t do so, this has not been 
taken seriously due to their low social status (Figure 39). 

The Waste pickers, now sorters, working in these centres, 
continue to pick out waste the same way as they did on ‘Black 
Spots’, the only difference is that its within four walls. 
 

ISSUES:

•   no consistent education process being followed for 
citizens where they are made to understand the seriousness 
of the situation

•   5 categories of segregation have ended up being too 
many to follow, in addition keeping 5 bins/bags in every 
home may not be feasible

•   Absence of an education programme for waste-pickers 
on how to use this ‘new piece of infrastructure’ given to 
them

•   The fine being charged is not adequate enough to 
enforce segregation at source, and more importantly the 
communication of this penalty has not been undertaken 
through the right group of people

•   Lack of a continual involvement of students and 
institutions, which is integral to the future of inculcating a 
habitual change

Figure 39: A meeting with pKs held at the DWCC of Ward 12, where 
several concerns were raised by the pKs on not being able to enforce 
segregation of waste on residents
(Source: Author, 2014)
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Figure 40: The BBMp poster released for residents regarding the segregation of waste
(Source:Information - hasirudala, 2014) 
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4.5. HEALTH AND HyGIENE

Though Pks and waste-pickers are relatively included in the 
formal economy of waste picking, there is little being done 
about the conditions they work in. Both waste-pickers and Pks 
are exposed to a plethora of health issues as they extract glass 
pieces, medical and septic waste with bare feet and hands, from 
open garbage dumps (black holes) located all over the city, and 
collected waste. This has improved partially with the DWCCs as 
most of the waste coming in is dry, but not drastically. 

Through my visits, the image that stayed is that of sorters 
amongst garbage both sorted and unsorted with the presence 
of several animals like rats, dogs, cats and birds (Figure 41). The 
sorters inevitably ate their meals and tea within the same space, 
right next to the garbage pile (Figure 42).
 

ISSUES:

•   Lack of a health and hygiene standard

• once the incoming waste increases, the space will 
deteriorate further 

•   Lack of a program that teaches sorters and Pks how to 
use gloves, boots, etc., which despite the fact that it would 
take time to get used to, is mandatory

Figure 42: Sorter eating her lunch alongside unsorted waste as there 
is no other separate space for her to eat
(Source: Author, 2014)

Sorter sitting in a heap of mixed waste
Figure 41: Lack of hygiene at the DWCCs 
(Source: Author, 2014)

Stray dog in search for food at the DWCC

Sorting being done without any gloves on
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5. RECOMMENDATIONS AND INTERVENTION

having studied the entire system of SWM in the city, there 
are several gaps at various levels inhibiting the growth 
of the interventions already executed. My proposal is a 
multipronged approach, which looks at the macro, i.e. city level 
recommendations and the micro, i.e. design intervention of one 
DWCC.

The Macro level recommendation includes the assessment 
of the intervention using the Integrated Sustainable Waste 
Management Framework (ISWMF) (Figure 43) with parameters 
local to Bengaluru’s SWM system.

The Micro level intervention proposes a spatial division in the 
interior layout and an elevated visual appeal of the building. 
Along with this is a tool created to assess the maximum capacity 
of the centre and its current efficiency in terms of space usage.

Figure 43: Integrated Sustainable Waste Management Framework (ISWMF)
(Source: ‘Integrated Sustainable Waste Management - the Concept’, 2001)
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5.1. MACRO: ASSESSMENT USING THE ‘ISWMF’ FRAMEWORK

At present there have been several interventions that have 
been taking place in parallel to one another but not with the 
same efficiency. There is no framework that assesses these 
interventions and their level of performance at any point of time. 
The World Bank report ‘What A Waste’ (2012), has proposed an 
ISWMF which identifies three integral categories, described 
below (2012: 26): 

Stakeholders: include individuals or groups that have an 
interest or roles. All stakeholders should be identified and 
where practical involved in creating a SWM program.

Elements (process): include the technical aspects of solid 
waste management. All stakeholders impact one or more 
of the elements. The elements need to be considered 
simultaneously when creating an SWM program in order to 
have an efficient and effective system.

Aspects (policies and Impacts): encompass the regulatory, 
environmental and financial realities in which the waste 
management system operates. Specific aspects can be 
changeable, e.g. a community increases influence or 
environmental regulations are tightened. Measures and 
priorities are created based on these various local, national 
and global aspects. 

Figure 44: Bengaluru’s ISWMF

(Source: Adapted from ‘What A Waste’, 2012)

• BBMP
• MLA, MP, Corporator
• SWMRT
• hasirudala
• operators & Waste-pickers
• RWAs
• Citizens
• Pks
• Local scrap dealers
• Educational Institutions

STAKEHOLDERS

ASpECTSELEMENTS

• Technical and 
Performance

• Environmental 
Impact

• Financial/ Economic 
Impact

• Socio-Cultural Impact
• Institutional
• Political/ Legal

• Generation and 
separation

• Collection
• Transfer and 

Transportation
• Treatment and 

disposal
• 3 R’s and Market 

linkages
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Based on this, the proposed framework looks at parameters 
under each of these heads, local to Bengaluru SWM (Figure 44).  
Using this, the mentioned Stakeholders, Elements and Aspects 
can further be assessed at every ward level for both dry and wet 
waste streams. Table 10 assesses the current situation for SWM in 
Ward no. 65 under each of these heads and classifies their level 
reached as Good, Satisfactory & Poor. The weakest links under 
each category (in red) are the ones that need to be worked on to 
make the interventions smooth flowing.

RECOMMENDATIONS:

Stakeholder Involvement: The two weakest links for this ward  
are the Local Scrap Dealer and Educational Institutes.

•   Selection of the Scrap Dealers the centre deals 

with - The Scrap Dealer currently seems to be having a 

complex hold on the operator and is creating difficulties 

in the expansion of the business. This informally existing 

authority is mainly due to the operator being a woman. 

A stronger involvement of the nGo in deciding who the 

dealers might be, especially in woman run centres, could 

help secure women operators

•   Waste Management programs in Schools – Compulsory 

education of children through practicing segregation at 

source in schools can help develop a habitual change in the 

future generations. Making their visits to DWCCs like an 

activity support this process.

Elements: Generation and Separation are two key components 
that can help ensure that the interventions are here to stay

•   A law that enforces companies to think about their 

product packaging post consumption – Plastic packets of 

popular snacks like ‘kurkure’ have not found any use yet. 

Sending them to the landfill is not an option. hence they 

have been accumulating in these centres for the past 2 

years.

Aspects: This DWCC is lagging behind in 4 of the 5 aspects 
mentioned

•   space designed to fit the needs of a dwcc – The 

building does not adapt to the needs of the activities it 

houses. Discussed further in the design proposal.

•   Provision of a Bailer – This should be made a compulsory 

investment to help optimise storage capacity and increase 

transport efficiency

•   health & hygiene standard for dwccs – Formulation 

of a health and hygiene standard for both handling of 

waste and building utilisation, which needs to be enforced 

by the nGo

•   access to Micro-financing companies – As most of the 

operators would not be able to get a bank loan, linking 

them with Micro-finance organisations can help them gain 

the extra capital which can be used in the expansion of the 

business

•   Simplifying the segregation process, starting small – 

Instead of asking residents to segregate 5 types of waste, 

begin with targeting the biggest volumes, for example ask 

residents to separate only food waste and sanitary waste 

from rest of the garbage. This could then increase to 5 

categories after a few years, once separation of the first 3 

is achieved.

•   notified Policy formulation – A strong over-arching 

policy will ensure that the series of interventions are here 

to stay and based on this, investments can be looked at in 

the long run. The absence of a policy leads to uncertainty 

among all the stakeholders and hence leads to a lack in 

efficiency and poor management within the SWM system.
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Table 10: Assessment of Ward 65 using the ISWMF
(Source: Based on observations by the author, 2014)

Stakeholder Performance Comments

BBMP BBMPs involvement remains at the city level
MLA/MP/Corporator MLA has been involved to a great extent and has taken SWM as a priority
SWMRT (NGO) Have collected base data for the ward interms of waste generation
Hasirudala (NGO) Have not been able to tap majority of the waste yet
Operator (Informal worker) Good performance
PKs Still further push required for enforcing Segregation at Source
Local Scrap dealers Create more friction in the running of the centre
RWA Strong presence and comaritively very active
Citizens Relatively more receptive in comparison to other wards
Educational Institutes Barely any involvement of youth and institutes in the system

Type Performance Comments

Generation & Separation
The waste we generate in a consumerist society has a predominance of 
plastic, for which nothing has been done

Collection Collection covers residences but not aparment and slums
Transfer & transport There is no consistency of the mode of transport
Treatment & Disposal No waste from these centres is taken to the landfill

3R's ‐ Market Linkage
They still have certain types of plastics and cloth waste for which there has 
been no market linkage made

Type Performance Comments

Waste Data Data has been collected by SWMRT on waste, no. of households, etc.
Capacity of collection Capacity of centre alloted is good but not maximized yet
Physical Infrastructure Underutilised space usage
Equipment/technology Lack of a compacting machines like Bailers

Effects on environment Barely any smell but still attracts rats, dogs, etc.
Working conditions Lack of hygiene in handling and storing of waste

Capital & labour Self sufficient paid the base rate
Operation & maintenance Sufficient
Cost of replacement Currently making a profit but not a large margin

Awareness among residents Relatively higer in comparison to other ward

Willingness to pay
Majority have protested against paying an extrea cess for waste 
management

Seggregation at source Its is relatively better but still only 10% reaches the centre
Gender role relating to 
management within households

Ends up being added work for the woman of the household

Skill level Good understanding on sorting and grading, good entreprnuership skills

Political priorities Currently a priority for the government
Policy and regulation regarding 
technologies and equipment

Lack of an overarching policy including all the aspects of SWM

Contracting rules Transparency in the mangement and business

ASPECTS

ELEMENTS

STAKEHOLDER INVOLVEMENT

Socio‐cultural

Financial‐Economic

Policy/Legal/Political

Institutional

Environmental

Technical

Good Satisfactory Poor
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5.2. Micro: dwcc – ward no.64 & 65 

At the micro level, my scope lay in critiquing the current spatial 
usage of the centre and then coming up with a detailed design 
proposal for one of the DWCC’s located in Malleshwaram (ward 64 
& 65). The criteria for choosing the center, based on hasirudala’s 
assessment, were as follows:

•   Potential of growing into an integrated yard

•   Already receptive RWA in the ward

•   Strong involvement of the MLA

•   Completely women run center

•   Availability of funds

•   A want to showcase the center as a ‘Model DWCC’ by 
hasirudala

The initial study involved understanding the current space usage 
and linking it to the activities taking place in the centre (Table 
11). Through observations and talking to several operators an 
understanding of the needs was developed, hence the three  part 
intervention  - The ‘vision’ for the centre, its Architectural design 
and an Assessment framework.

‘The city has given literally a four 
walled structure. These are all capital 
intensive efforts. But now we want 
to produce a space where we can 
implement a design that is informed 
by the volume of waste coming in, 
assesses the compacting that we can 
do and the space utilisation. This is 
definitely the need of the hour for us.’ 

nALInI ShEkhAR, hASIRUDALA, MAY 2014



57

5.2.1. ThE vISIon

The centre apart from being just another piece of infrastructure in 
a ward, can be visualised as a space that: 

EDUCATES school children, local residents, etc. who would 
be able to visit the center, learn the process of segregation 
and understand the issue.

EXpANDS the waste it deals with both in terms of quantities 
and types of waste, i.e. electronic, clothes & shoes, etc.

IMpROVES the sorting and work conditions for waste-
pickers, not only through giving them an identity, but also 
by teaching them how to use their new infrastructure and 
developing more hygienic ways of handling waste.

FORMALISES the business and works as a professional 
centre, hence the building needs to bear a greater visual 
appeal which with a more organised spatial division.

5.2.2. ThE ARChITECTURAL DESIGn

For the design of the centre there were various concerns raised 
by both hasirudala (Appendix h) and SWMRT (Appendix I) as 
there have been a few other proposal that haven’t really ‘fit in’. 
The primary concern was that the intervention be minimal due 
to cost constrains and the possibility of the space returning to its 
basic structure, if the government’s approach to SWM changes at 
any point in the future.  keeping this in mind, responding to the 
vision stated and assessment done (Table 11), an area program of 
the centre was developed which gave the possible spatial division 
for the existing centre (Table 12). Based on this, the space was 
reconceptualised as shown in the drawings that follow (Figures 
45-50) .

Figure 45: Existing and proposed elevational perspective views

ExISTInG ELEvATIon PRoPoSED ELEvATIon
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Table 11: Assessment of the existing infrastructure and undestanding its current space usage
(Source: Questionnaire, author, 2014)

Table 12: proposed Area programme for the DWCC
(Source: Author, 2014)

SITE & INFRASTRUCTURE

Site location 
(approachability, 
visibility & 
connectivity):

Located off the main road in a 
relatively private lane - close 
proximity to a slum and a school. 
Well connected and easy to locate

Site area (sq.m.):
22.4 m x 11.25 m
225.5 sq.m.

Ground coverage 
(sq.m.):

18.25 m x 11.25 m x (8.0 m – 10.0 m)
205.3 sq.m.

Cost of construction: InR 10,00,000 (£9,840)

Ventilation & light:
Well ventilated and naturally lit from 
high meshed ventilators

Materials used:

Roofing - Colour Coated Aluminium 
Roofing Sheets
ventilators - Iron Mesh
Wall - Cement Blocks
Gate - Iron

SpACE STUDy

TYPE ACTIVITY AREA COMMENTS

Entrance 
Porch

Loading/ 
Unloading - Within the built space

Work 
Area

Sorting - Two areas

Weighing - At the entrance

Storage

Temporary -
Racks present which 
are used by the 
workers

Permanent 2.06 sq.m. Currently stores 
empty packets

Office Meetings - Table close to the 
entrance

Services Toilets 2.06 sq.m. One toilet

Wall Display - Inadequately used

SpACE
DIMENSIONS

lxb (m)
AREA 

(sq.m.)
COMMENTS

GROUND FLOOR

Employees Room 4.5 x 2.15 9.675 Lunch/changing/locker room

Employees Court/Garden 4.0 x 2.5 10.0 Stepped outdoor garden space

Visitor waste drop off 4.5 x 5.2 23.4 Coloured bins to drop off waste

Stepped entrance 5.2 x 4.5 23.4
Stepped seating area for large groups of visitors – for 
talks/meetings with Pks/waiting area/etc.

Weighing area cum Unsorted waste 10.9 x 2.0 21.8 Waste can be weighed and kept alongside

Loading/Unloading area 5.0 x 3.0 15
Entrance for a single auto – turning radius provided (two can 
enter and park)

Sorting area 8.0 x 4.5 36
Lower by 30cm – ideal to prevent over-spilling of 
waste/cleaner/etc.

Toilet 1.65 x 1.25 2.06 Already existing – 1 for 7 persons

Segregated waste storage 13.15 x 3.0 67.5 Temporary partitions that are adjustable (4 divisions)

FIRST FLOOR

Office 4.5 x 3.65 16.425 Locker & document storage - operator

Viewing Area 4.5 x 7.0 31.5
Full length viewing glass where the entire sorting process 
can be viewed/understood/studied
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Figure 46: existing floor plan 
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Figure 47: Proposed floor plans 
GRoUnD FLooR
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FIRST FLooR
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Figure 48: Isometric Sectional Views

GRoUnD FLooR

EMPLoYEES GARDEn
A spill out space for 

employees to eat/take 
a break 

WEIGhInG AREA
Placement of 

weighing scale such 
that its easy to note 

and keep aside in 
the unsorted waste 

area

SoRTInG AREA
Sloped down by 300mm 
creating a physical barrier to 
prevent the mixing of waste 
with the unsorter and sorted

ToILET
Already existing but not the 
best location - provision of 
an external entrance would 
be ideal

SoRTED WASTE SToRAGE
Provided for 4 categories 
(from right) - Metal and 

others, Glass, Plastics and 
Paper. Division is based on the 

quantity of waste recieved

BAILInG MAChInE AREA
Future provision 

alongside the paper 
storage area

vISIToR DRoP-oFF BInS
Bins with proper sinages 
showing images of the 

categories of waste that 
can be dropped

SPIRAL STAIR
Staircase to access 

both the visitor 
viewing deck and the 

operator’s office

STEPPED EnTRAnCE
Informal seating area that can be used 
for various activities like briefing  visitors 
before entering the viewing area, meeting 
with Pks, group discussions, etc.

WhEEL ChAIR 
ACCESS

1:10 sloped ramp 
for wheel chair 
access to the 

visitor’s drop off

RAMP ACESS FoR 
WASTE

Entrance wide 
enough for both 

tipping autos’s and 
trucks

UnSoRTED WASTE 
AREA
Used purely to stack up 
unsorted waste which 
can easily be dragged 
into the sorting area

LoADInG/UnLoADInG 
AREA
Designed primarily 
for tipping auto 
(turning radius) but can 
accomodate trucks as 
well

EMPLoYEES RooM
A small room with lockers 

for their personal belongings 
and space to have lunch, 
make children wait, etc.

oPERAToRS DESk
For the purpose of 

Loading/Unloading 
payment, accounts, 

etc.
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vIEWInG DECk
Space large enough for 
maximum 25 persons to 
overlook into the centre

TRAnSLUCEnT GLASS oR 
ovER LookInG BALConY

Usage of a see-through 
material where the process 

of sorting Dry was can be 
seen

oPERAToRS oFFICE
As operators will be provided with 
computers in the near future, they 
would require an appropriate work 
area away from the employees
Also a private meeting space for the 
operator and nGo’s for exchange of 
confidential information

SToRAGE SPACE
Racks provided for storage 

of waste data, accounts, 
locker with money, etc.
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Figure 49: Exetrior Views

Exterior view of the DWCC from the main access road

view of the the visitor’s drop-off centres showing the different bins for self sorting
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Figure 50: Interior Views

view showing the Loading/Unloading area, Weighing and unsorted waste storage

view showing the Bailing machine area, Sorted waste storage area and the visitor viewing area

GRoUnD FLooR
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Figure 50: Interior Views

view from the visitor’s area, looking into the sorting and storage areas

view of the operators office space

FIRST FLooR
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Figure 51: The assessment 
framework - drivers
(Source - Listed by author in 
consultation with S3IDF, 2014)

5.2.3. ThE ASSESSMEnT FRAMEWoRk

The assessment framework would depend on three activities, 
namely (Figure 51):

•   Sourcing - Frequency of incoming waste 

•   Storing – The storage capacity of the centre

•   Selling – Frequency of removal of waste

Though sourcing and selling are highly driven by the available 
capital, the storage capacity is fixed as it depends on the space 
already available. The framework developed; hence assesses the 
current efficiency in terms of space usage and its efficiency when 
it receives the maximum available dry waste in the ward. 

It is important to note that currently the DWCC receives waste 
from 6 wards – 64, 65, 45, 35, 36 &77, but in future, it would 
receive waste only from ward 65. hence the assessment for 
maximum capacity is based on the information for ward 65. Also 
the calculations are done for the month of June, 2014.

WARD DATA:

Ward Area = 1.36 km2 (BBMP, 2011)
Ward Population = 34,053 (Census, 2011)
number of households = 7300 (SWMRT, 2014)

waste QuantitY estiMation (swMrt, 2014):

Per capita waste generation per household = 0.6 kg/day

Percentage division of waste = 60% wet, 30% dry, 5% 
sanitary and 5% rejects
Quantity of dry waste/day = 7.4 TPD

Percentage division of dry waste = 50% ‘high-value’, 25% 
‘Low-value’ and 25% ‘non-commercial’; of these, only ‘low-
value’ waste is expected to reach the centre.
Quantity of ‘Low-value’ dry waste/day = 2.6 TPD
Quantity of ‘Low-value’ dry waste/month = 79 TPM

Quantity of waste currently reaching the DWCC/month = 
7.2 TPM, i.e. 9% of the total waste generated

Drivers:

Availability of extra funds to 
source more waste – ex from 

Bulk generators

BBMPs door-to-door collection 
efficiency

Drivers:

Existing size of the centre

Rate of incoming waste

Rate of outgoing (sorted) waste

Drivers:

Market rates for that day

Transportation costs

Capacity of the vehicle

S O U R C I N G S T O R I N G S E L L I N G

F I N A N C I A L  C A p I T A L  A V A I L A B L E
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DWCC WASTE VOLUME AND WEIGHT ESTIMATION:

UnSoRTED WASTE (Incoming) 
Constant values:
Percentage division of waste types shown in Figure 52
volume of waste/kg. listed in Table 13
Maximum area available = 20 m2

Maximum volume of space (2.1 m pile up) = 42 m3

Rate of sorting/person = 70 kgs./day
Area required per sorter = 4 m2

Maximum sorting area available = 36 m2

Maximum number of sorters possible = 9

Current:
Quantity of waste = 21.7 TPM = 0.7 TPD (hasirudala, June 
2014)
number of sorters = 6

Maximum:
Quantity of waste = 79 TPM = 2.6 TPD (SWMRT)
number of sorters = 9

SoRTED WASTE (outgoing)
Constant values:
Percentage division of waste types shown in Figure 53
volume of waste/kg. is listed in Table 14
Maximum area available = 37.5 m2

Maximum volume of space (2.1 m pile up) = 78.75 m3

number of divisions = 4
Ratio of unsorted waste to sorted waste = 3:2 (average of 
6 months data)

Current:
Quantity of waste = 31.7 TPM (hasirudala, June 2014)
note that this figure is greater than incoming waste due to 
a delay in the removal of waste for that month.

Maximum:
Quantity of waste = 52.7 TPM 

Figure 52: Incoming (Unsorted) waste composition
(Source: hasirudala, June 2014)

Table 13: Incoming (Unsorted) waste volumes - Refer Appendix J for 
calculations
(Source: Author, June 2014)

32.506%

34.748%

0.226%

17.339%

15.066%

0.078%
0.037%

Incoming Unsorted Waste Composition

Mixed Plastic Mixed Paper

Tetrapak Glass

Road waste Thagudu (ligth Iron)

Dull LD

Type
Volume/kg

(cubic m)

Mix plastic (incl. pet bottles, milk covers) 0.019

Paper waste (news paper, Cardboard, white 
paper & coloured paper)

0.020

Tetrapak 0.014

Glass (Beer & glass bottles) 0.003

Road waste 0.016

Thagudu 0.006

LD 0.015
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Figure 53: Outgoing (Sorted) waste composition
(Source: hasirudala, June 2014)

Table 14: Outgoing (Sorted) waste volumes - Refer Appendix J for 
calculations
(Source: Author, June 2014)

6.370%
4.907%

6.007%

0.404%

0.013%

1.652%

28.427%

3.535%
0.358%

15.590%

1.501%

1.346%

0.265%

1.129%

0.082%
0.038%

0.117%
0.022%

0.047% 11.478%

1.451% 5.045%

2.176%

2.491%

1.829%
3.721%

Outgoing Sorted Waste Composition

high value plastic/Pugga Milk cover

Pet bottle/water bottle Dull LD

oil Cover LD mix

Colour paper White paper/ Record

note book Card board

news paper heavy Iron / hv

Commercial Iron / Comm Light Iron/Li/ Thagadu

PvC Black PvC

Panikadak Sintex

CD Broken Glass

Soda bottle Big beer

Small beer UB

Tomoto bottle Quarter bottle

Category Type
Volume/kg

(cubic m)

Plastic - 1

high value plastic/Pugga 0.024

Milk cover 0.020

Pet bottle/water bottle 0.036

Plastic - 2

Dull LD 0.023

oil Cover 0.023

LD mix 0.023

Paper

Colour paper 0.020

White paper/ Record 0.020

note book 0.020

Card board 0.020

news paper 0.020

Metal

heavy Iron / hv 0.007

Commercial Iron / Comm 0.007

Light Iron/Li/ Thagadu 0.007

others

PvC 0.008

Black PvC 0.008

Panikadak 0.008

Sintex 0.008

CD 0.008

Glass

Broken Glass 0.003

Soda bottle 0.003

Big beer 0.003

Small beer 0.003

UB 0.003

Tomoto bottle 0.003

Quarter bottle 0.003
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FINDINGS:

•   Currently the centre can store unsorted waste for 2.6 

days, if no sorting takes place. But if it were to receive the 

maximum waste in that ward, it can do the same for just 0.7 

days. Which implies that at this point, there needs to be an 

increase in number of sorters or/and the addition of extra 

storage above 2.1m (Table 15).

•   With the sorted waste, currently the frequency of 

removal is every 2.5 days, but based on the capacity of the 

centre to store waste, this can be reduced to once in 5 days 

(Table 16). 

•   A bailing machine provision, especially for paper will help 

reduce the frequency of clearance from the calculated 11 

times a month to almost half, i.e. 6 times a month.

•   Though this is purely an assessment based on spatial 

volumes, it is important to understand that this can 

increase or decrease based on the inflow of capital and 

mode of transport used for both incoming and outgoing 

waste. The reason for not driving the calculation from a 

capital perspective is due to fluctuation in rates of fuel, 

market rates for sorted waste, etc.

•   An investment in infrastructure and the further design of 

the centres, tailor made to suit their function, will go a long 

way in sustaining the activity and its execution in a more 

humane and professional manner.
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6. CONCLUSION

As the years have passed, generations of exploitation have 
resulted in resources depleting much faster than they can 
recover, and in some cases, becoming far from repair. Landfills in 
India have been one of the largest contributors in killing land and 
poisoning ground water, leaving them permanently destroyed. 
Crisis it sure is, but of such an unimaginable scale that the results 
of any intervention attempted to repair, on a larger scale seem 
blurred out. Then again the reason for waiting for this problem 
to grow to that extreme has been a result of ignorance from 
national Governments. In reference to ‘Dead Land, Dead Water’, 
Sassen (2014:209) states that, ‘There is a profound disjuncture 
between this planetary condition and its sources, on one hand, 
and the dominant logics shaping governmental responses and 
much policy, on the other. Destroyed air, land and water become 
a generic condition, a facticity disembedded from the geopolitical 
landscape of countries and mainstream policies.’ 

Managing Solid Waste is definitely a priority in Bengaluru, which 
currently has come together in an extremely coherent way, where 
the government has taken a pro-active role in collaboration 
and execution. With the amount of waste generated increasing 
as quickly as consumption of its urbanising population, the 
management goes beyond just preventing waste from reaching 
the landfill. Urgent planning aspects like environmental, 
sociocultural, institutional, political, and legal; stakeholder 
involvement and elements like prevention, reuse and recycling, 

Figure 54: Main poster for the ‘Wake Up, Clean Up’ event organised by the BBMp in February 2013
(Source: Youth For Seva, 2013)

collection, street sweeping, and disposal become key in creating 
a sustainable and integrated system of SWM (Zhu, Asnani, 
Zurbrügg, Anapolsky & Mani, 2008:6). 

Though the government remains the main responsible agency, it 
is important to acknowledge that it is well beyond the ability of 
any municipal government to be able to tackle this alone. help 
from citizens is not a choice anymore, it has become mandatory. 
Changing our own perception towards waste to that of ‘a sense 
of duty and responsibility for protecting the purity and otherness 
of the environment’ is integral to the system of SWM (hawkins, 
2006:31).  

‘Materiality makes waste denial impossible; waste asserts itself 
in our environment. once we stop denying waste we can start 
recognizing rubbish as things with uncountable possibilities 
rather than useless objects causing disgust.’ (Broto, 2007:1230)

The interventions in Bengaluru with the DWCCs, oWCs 
and Integrated Yards, have crossed their first stage of 
implementation and negotiation to respond to the urgent need 
for decentralisation, but this is far from becoming sustainable. 
They have now reached a level where they need to be re-assessed 
with an understanding of the gaps in the current system and 
looked at them as interventions that are here for the long run. 
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From the perspective of architecture and planning, two 
predominant factors that need to be addressed are:

•   Inclusion of SWM in the land-use plan of Bengaluru, with 

a decided area assigned within each ward

•   The assessment of the capacity of the centres, which will 

inturn help in deciding the actual area required for SWM 

within each ward 

These set of pioneering interventions, probably the largest the 
country has seen, are here to stay. Stagewise assessment of these 
interventions becomes mandatory for them to sustain. 

The PIL filed by the Lok Adalat (People’s Court) in 2012, in 
response to collection and segregation (MSW 2000 rules), has 
now resulted in an addendum to municipal law that enforces  
source segregation and the ability to fine – based on ‘polluter 
pay principle’ (Appendix k). This has been one of India’s most 
progressive laws which was passed a few months ago. We as 
citizens, are now left with just two options - to voluntarily join 
hands with the government and come on board, or be forcefully 
fined into doing the same! 

 ‘The planet is already straining from 
the impacts of today’s waste, and 
we are on a path to more than triple 
quantities. Through a move towards 
stable or declining populations, denser 
and better-managed cities consuming 
fewer resources, and greater equity 
and use of technology, we can bring 
peak waste forward and down. The 
environmental, economic and social 
benefits would be enormous.’ 

hooRnWEG, BhADA-TATA & kEnnEDY, 2013:617

Figure 56: Waste-pickers wearing the green jackets of their labor 
association, Hasirudala, collect trash from a Bangalore apartment 
complex. 
(Source: Lakshmanan Selvaprakash, June 2014)

Figure 55: play oranised by the Tetrapak company to educate pKs on 
collecting tetrapaks and its value
(Source: Author, 2014)

Figure 57: Children listening closely at a session on segregation of 
waste at the ‘Wake Up, Clean Up’ fair organised by the BBMp
(Source: The Alternative, 2013)
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aPPendiX a: Questionnaire used to document the Dry Waste Collection Centre’s
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aPPendiX B: Questionnaire DWCC Ward 64 and 65
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aPPendiX c: Questionnaire DWCC Ward 12
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aPPendiX d: Questionnaire DWCC Ward 168
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aPPendiX e: Questionnaire DWCC Ward 112
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AppENDIX F: MOU between Hasirudala and the Operator
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AppENDIX G: Design Circular released by BBMp regarding the construction details of the DWCCs
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AppENDIX H: INTERVIEW WITH NALINI SHEKAR, HASIRUDALA

NAME: nalini Shekar
DESIGNATION: Executive Director
ORGANISATION NAME: hasirudala
DATE: 31st May, 2014
TypE: Skype Call

Author: What is the current state of infrastructure provided and is 
design of the space a relevant concern for the organisation?

Nalini: The city has given literally a four walled structure. These 
are all capital intensive efforts. But now we want to produce a 
space where we can implement a design that is informed by the 
volume of waste coming in, assesses the compacting that we can 
do and the space utilisation. This is definitely the need of the hour 
for us.

Author: how is the management of these centres and so far what 
has been done? What kind of investment goes into these centres? 
What is the scope of making changes to this space?

Nalini: We have studied the 27 centres and documented what is 
happening there. There is varied level of operation of DWCC and 
the ones that are linked to nGos and are waste-picker run are 
really doing well. There are other actors in the arena but it is yet 
to be seen how they will function. 

There is a lot of abuse especially now as Mandur has also been 
closed today. There is a huge push for centralisation of the waste 
process. We are fighting against it and in our defence we are 
saying that we should continue with decentralisation, we have 
not finished the process, we have just begun the intervention. 
There are a lot of sensitive issues around it.

Author: So does the government want to shift back to 
centralisation?

Nalini: no, the government does not want to get back to it but 
they are lobbying it as there has been a push from outside factors.
There is a case ongoing in the court and an expert committee has 
been set which is saying ‘no’ for a centralised process and pushing 
for decentralisation. There is one particular lobby for waste 
managing because there is a lot of money in it. hence there is a 
lot of tension around it!
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AppENDIX I: INTERVIEW WITH SANDyA NARAyANAN, SWMRT

NAME: Sandya narayanan
DESIGNATION: Member
ORGANISATION NAME: Solid Waste Management Round Table 
(SWMRT)
DATE: 6th August, 2014
TypE: In person

Author: how has land allocation for the centres been done and 
their sizes decided?

Sandya: We are negotiating for 2000 sq.ft. for dry waste and 
about 8000 sq.ft for wet waste as beyond that it is hard to get 
space. In an average ward, i.e. older wards, we have about 
8000-10000 households. So this whole topic of waste is around 
one unit of calculation, which is number of households. It’s got 
nothing to do with area or anything else. The only defining factor 
is number households. This then translates, extrapolates into how 
many tonnes of waste is generated in a ward. Based on which all 
calculations are made. There is no fixed figure.

So if we are saying that a ward is generating 60% wet, 30% dry, 
5% sanitary waste and 5% rejects. 60% of waste translates into ‘x’ 
tonnes. So in an average ward which is this size (Ward 65), we are 
saying that 60% translates into about 12 tonnes of wet waste (per 
day) and 30% of dry waste translates into about 7 tonnes of dry 
waste (per day). When I say dry waste, again there are three types 
– it’s the ‘high-value’ dry waste, for which there are kabbadiwallas 
and informally existing systems, which will not come into the dry 
was collection centers; there is the ‘Low-value’ dry waste which is 
coming in through the MSW into the Dry Waste Collection Center; 
and there is the ‘non-commercial’ dry waste which is furniture, 
glass, cloth, wood, chappals, tyres, etc.

Author: Which is does not come into the DWCC?

Sandya: They are not bound to take it. So the Dry Waste 
Collection center cannot be equipped to deal with 7 TPD because 
we are not looking at a waste inflow of 7 TPD. We are only looking 
at… high-value is going to be 50% of the dry waste. Again, these 
are all ball-park figures, nobody knows. 

It is impossible to do quantification on that sense. So the ball park 
is that 50% is ‘high-value’, which will go into the existing informal 
systems. We don’t need to worry about capturing that. The ‘non-
commercial’ dry waste and the ‘Low-value’ dry waste is 25% and 

25%, in terms of volume and weight. The question is, if it is 25% 
of 7 TPD, we are saying its 1.75 TPD. So our DWCC, has to be 
able to receive and handle 1.75 tonnes of waste a day. Then we 
come down to, therefore, how much land is required? how many 
people do I need? What is my cost? etc. now you have a figure?

Author: Right.

Sandya: Then you work backwards. So the challenge is being 
able to identify that figure.

Similarly for wet waste, now we’re saying 60% of the ward this 
size (Ward 65) is about 12 TPD. So we are saying that a ward 
should be able to deal with 12 tonnes of waste. If it has to deal 
with 12 TPD, what is the technology we are looking at? There are 
two technologies that are okay by all the laws, environmental and 
sustainability practices. You either do aerobic processing which is 
‘Composting’ or you do anaerobic which is ‘Bio-methanation’. If 
you do aerobic, therefor, to deal with 1 tonne of waste, what is 
the sq.ft. of land that you need? What is the cost of that space?

Lets take 1 tonne, how much land do I need for Bio-methanation 
and how much do I need for composting? Ball park, what have 
understood is that Bio-methanation needs 1/3rd the land size of 
Composting. Composting is a more land intensive process. In a 
ward this size, you will not get that size of land. Therefore, what 
is the choice we have interms of planning? – reduce the amount 
of Composting that you do and increase the amount of Bio-
methanation so that you max the land capacity.

Author: Yes, but isn’t the setting up of a Bio-methanation plant 
more capital intensive?

Sandya: In terms of capital infrastructure, yes. But the RoI 
(returns on investment) and everything else is taken care of. We 
are only worried about the RoI. We are not really worried about 
the initial money because the government has the initial money. 
What we do not have is the land. So if you take the set up cost 
vis-à-vis the land real-estate, the two will even out. So this is an 
equation or formula nobody has actually ever studied. We know it 
as a ball park, but we don’t have a matrix today which we can put 
out saying that this is a fixed equation. But it is being done and is 
work-in-progress. 
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Author: What is the level of policy development in this case? 

Sandya: Yes, So now we have arrived at what is my policy for 
dealing with waste. My policy for dealing with waste is 2/3rd 
should be dealt by Bio-methanation and 1/3rd by Composting. 
My land-use is defined by that policy. My DWCC is defined by 
how much is my waste in-flow, which would be a ball-park figure 
for every ward. The requirement based on this is around 10,000-
15,000 sq.ft, which is very do-able at a ward level. Anything more 
than this, is an extreme challenge. This matrix needs to find its 
way into a policy.

So what is the policy – you are equating the number of households, 
with waste generated, with requirement of land. So therefore on 
a modular level you know that everytime a city grows by 50,000 
households, this is the kind of land usage that you require. 

Author: So, has there been a calculation done for the number of 
households for ward 65?

Sandya: Yes. But what has not been done is the matrix, as it is 
slightly technical and no one has actually boiled it down to the 
comparison of Bio-methanation, Composting and DWCC, 1 tonne 
of waste in all, what is the land need for each of those three.

Author: From my study of the centres, I have observed that they 
shouldn’t be allowed to store beyond a certain capacity as the 
waste should be fast moving. Because the more you store, the 
more prone it is to a fire, attracting animals, etc.?

Sandya: The fundamental need of why the centres are built 
is different. The centres are built as a secondary transit point, 
where you are allowed to do a little more aggregation, a little 
more secondary sorting, in order to enhance your value. But you 
are not there to reason the hogging of urban space to maximise 
your profit. We’ve given you a stepping stone of public space to 
allow you that initial subsidising of set up cost, to help you do the 
secondary sorting and reach some level of profit making. Beyond 
that if you still want to expand your profits, that is upto you. 
hence the point your raise of space and storage is key.

What is the optimum level to which these centres are allowed 
to hold or store, we don’t know. It is only now, that the volumes 
are building up; hence we face these second level challenges. 

First level challenge was, getting the space, getting recognition, 
getting the waste to come in. The secondary is what we have 
discussed.

Author: In comparison to the recycle centres present in every 
borough in London, which are perceived as interactive centres 
where people can come drop-off their waste and children like 
going to the centre as an activity. Do we envision our centres to 
become places where residents can walk in?

Sandya: Absolutely! The vision for the centres that we had 
started off with was ‘take-back, buy-back’ or ‘pick-up, drop-off’. 
Pick-up will be by the door-to-door activity which is municipality 
driven.  Drop-off will be where the Bulk generators, who will 
have to make arrangements to drop-off, or for residents who 
do not mind carrying their waste to the centres. The latter is the 
category that they are not able to attract at all because they are 
in bad locations, not approachable, dead spaces, have not been 
marketed, no visual connect in the minds of people, no branding, 
no consumer behaviour in terms of recycling. This is a great area 
to work on, which to our minds unfortunately is capital intensive. 
Despite efforts, we have not been able to attract any private 
investors or companies, even through CSR or EPR, to come in 
and support these centres and upgrade the infrastructure. We are 
not able to get a buy in. So, the other way to do it is, ofcourse 
we have guys like ‘Mind tree’ who have come up with the ‘I got 
garbage’ website, which is a big deal, interms of making centres 
more approachable. The sad part is that it is still not marketed. 
It’s probably the first pioneering policy anywhere in the country, 
and because we don’t have enough funds backing it, we’re still 
not able to talk about it and brand it. All that you’ve spoken about 
is something that is key to a centre, for it to become a part of 
our household structure, but it’ll only happen if it reaches our 
doorstep. There is a convenience issue here.

Author: But isn’t also about changing people’s habit.

Sandya: Yes, this will take time. It’s about marketing. now what 
you are proposing should be able to allow us to bridge that gap. 
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AppENDIX J: CALCULATION OF VOLUME/KG FOR UNSORTED AND SORTED WASTE TypES

The method followed to get the spatial volume occupied by each 
waste type was done by measuring it in one particular container 
type with a fixed volume (except for paper). The details are 
mentioned below.

ConTAInER USED FoR ALL WASTE TYPES (except paper):

Type - Frustrum
Weight of container - 1 kg
Container dimentions (cm) - 24.25  cm (R), 19 cm (r) and 29 
cm (h)
volume of container (v=h/3[R2 + Rr + r2] ∏) - 0.043 m3

ConTAInER USED FoR PAPER:

Type - CUboid
Weight of container - nil (included as part of the waste)
Container dimentions (cm) - 43  cm (l), 37 cm (b) and 37 cm 
(h)
volume of container (v= l x b x h) - 0.059 m3

Type Image
Weight
(kgs.)

Volume/kg
(cubic m.)

Mix plastic 

(incl. pet bottles, milk covers)
1.3 0.033

Paper waste 

(news paper, Cardboard, white 
paper & coloured paper)

2.9 0.020
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Type Image
Weight
(kgs.)

Volume/kg
(cubic m.)

Tetrapak 2.15 0.020

Glass

(Beer & regular glass bottles)
12.6 0.003

Road waste 1.7 0.025
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Type Image
Weight
(kgs.)

Volume/kg
(cubic m.)

Thagudu

(2/3 rd full)
4.15 0.007

LD 1.9 0.023

high value plastic / Pugga 1.8 0.024
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Type Image
Weight
(kgs.)

Volume/kg
(cubic m.)

Milk covers 2.15 0.020

Pet bottle/water bottle 1.2 0.036

PvC (mixed) 5.1 0.008
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aPPendiX k: the karnataka MuniciPaL corPorations (aMendMent) act, 2013
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