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Glossary

Community toilet block
Series of toilets combined in a single building that provides surrounding 
households with sanitati on instead of having private toilets in the individ-
ual house. In the slums of Mumbai the community toilet blocks typically 
serve 400 to 1000 people.

Informal sett lements
An area in which the general trend is the building of houses on land that 
has not been legally acquired by the owners of the properti es1.

MCGM
Municipal Corporati on of Greater Mumbai. 

NGO
Non-Governmental Organizati on. 

Open defecati on
The phenomenon of people defecati ng without a toilet facility, usually on 
open fi elds and junk spaces. 

Piping
Water supply lines and sewerage.

Private toilet
Toilet inside or outside a house that is used by the members of the house-
hold only.

Sanitati on
Any form of excreta and wastewater facility.  

Secure tenure
Having property rights and therefore the insurance of permission to stay 
in a house of area. 

1. UN-HABITAT, 2006, ch. 4.1.
2. Id. 
3. Laquian, Tewari and Hanley, 2007, pp. 12.

Shared toilet
Toilet outside that is used by a couple of households, typically 4 to 5 in 
Mumbai.

Slum
An area with the following features:
- Lack of basic services;
- Sub-standard housing or illegal and inadequate building structures;
- Overcrowding and high density;
- Unhealthy living conditi ons and hazardous locati ons;
- Insecure tenure, irregular and informal sett lements.2

SPARC India
Society for the Promoti on of Area Resource Centers, NGO with sanitary 
department within Mumbai.

Squatt er
A person that occupies a piece of land or a building without legal permis-
sion.

Sulabh Internati onal
Social services organizati on concentrated on sanitati on with a department 
in Mumbai. 

Urban poor
Residents of a city that life below the poverty line. For Indian standards 
the poverty line is set on US$10.44 per person per month3.  

Wasteland
Left  over spaces that are not in use for a specifi c purpose. In Mumbai, 
these typically are lands near the sea, in the fl ood area of a river, around 
industrial buildings, around railway lines or around highways. The prop-
erty can be both private and publicly owned.
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Introducti on

Standing in the door opening of the ladies wagon I’m staring outside. In 
the front trash and landfi lls pass by, which become a single grey mass 
by the speed of the train. Behind it are houses. Every house is diff erent, 
I would see later on. But for now I can not see it. For now it seems an 
endless amount of grey as well, only alternated by the typical blue plasti cs 
used as cover in rainy season. Someti mes the sight is suddenly interrupted 
by a skyscraper. Or by a man defecati ng on the railway track. 
Inside the noise is overwhelming. Women sitti  ng on chairs bargain as 
lower class women pass by to sell hair pins and paper-clips. Loudly pro-
moti ng their wares all the sounds merge with the rumbling of the train. 
The woman behind me points at the banana peel in my hand and orders 
me to throw it outside. 

       1. Aerial view of Mumbai



By the year of 2050, it is expected that one third of the world populati on 
will be squatt er: 3.000.000.000 people1. A squatt er is a person that occu-
pies a piece of land or a building without legal permission. In the context 
of rapid urbanizati on the problems of squatt ers are increasingly diffi  cult. 
More and more people come to (mega)citi es for the hope of a job and a 
bett er life. Pressure on land becomes higher in the already dense citi es 
and the newcomers can not be housed in the formal built environment. 
People therefore might build their own houses on marginal places like 
wastelands and landfi lls that then become slums.   

As an architecture student, I did not understand how it could be that the 
built environment of a third of the future world populati on was not part 
of my educati on so far, whereas the needs are more urgent and usually 
more complex then any other assignment in the formal environment.
The specifi c locati on of Mumbai att racted my att enti on when I saw an 
aerial view of it, see fi gure 1. Although I had an idea of what a squatt er 
area would look like, I did not expect it to be closely interwoven with the 
formal environment. I wondered what a place with such an aerial view 
would be like if it is viewed with both feet on the ground. 

In the summer of 2010 I visited the city of Mumbai for the specifi c pur-
pose of observing, talking about and trying toilets in the slums of Mumbai 
as part of my graduati on project. 
The aerial view of Mumbai had made me curious for the slum areas. 
Although the conditi ons of slum housing are far from the personal ide-
als and desires of most squatt ers, it is something they have managed to 
construct on their own eff orts very well. However, houses are most oft en 
not of a standard that toilets are provided inside. Nor is it desired to do 
so with the present quality of the houses for hygiene reasons. A set of 
arti cles of the sanitary department of SPARC (Society for the Promoti on of 
Area Resource Centers) showed me that sanitati on is more oft en provided 
as a public facility2. These moti vated me to make toilets the subject for my 
graduati on, since it showed me not even 50% of India’s slums are provid-

1. Neuwirth, 2006, pp. xiii.
2. Bapat, 2003; Burra, 2003. 
3. Laquian, Tewari and Hanley, 2007, pp. 261.

ed with toilets now and the toilets present are oft en inadequate or defect. 
More than fi ft y communicable diseases are associated with poor sanita-
ti on, resulti ng in disease and premature death for millions of people, 
and especially children, every year3. Though I did not exactly know at 
this point how the sanitary problem would be subject of an architectural 
design in the end, I prepared for the journey to get a grip on the sanitary 
problem and the context.      

Problem descripti on and objecti ve
The problem considered in the graduati on project is simple: 

Toilet provision in the slums of Mumbai is lacking or inadequate for • 
most of the inhabitants, causing high health risks and humiliati ng 
situati ons.

The directi on is towards healthy and decent sanitati on that is suffi  cient in 
both number and quality for all slum dwellers. However, in search for a 
soluti on to the problem the complexity of the social and physical context 
displays. On the journey one will fi nd trouble due to disadvantageous spa-
ti al circumstances in slums, complicated social relati ons between people 
in the slum and counteracti ng parti es in making improvements.
 
Toilet provision in this project is approached from an architectural point 
of view. In architecture, the behavior related to sanitati on and sanitary 
engineering come together. Simultaneously, working on a public facility in 
an environment where public or community buildings are rare, the assign-
ment gives reason to explore extended possibiliti es for the facility. 

The objecti ve for the project is therefore twofold:
Gaining deeper understanding of the sanitary problem in the social • 
and physical context of Mumbai’s slums;
Proposing a sanitary design that suits and contributes to the slums of • 
Mumbai.  
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Methods and tools for research
The two objecti ves of gaining understanding of the sanitary problem 
and proposing a design require diff erent methods of research. In order 
to gain understanding of the sanitary problem in the social and physical 
context, fi eldwork was done in the slums of Mumbai which has later been 
compared with existi ng knowledge by literature review. In order to defi ne 
principles for sanitati on in the slums of Mumbai, design has been used as 
a tool for research. The fi eldwork has been done in August 2010 in Mum-
bai. Literature review and research by design have taken place simultane-
ously over the period of September 2010 to March 2011. 

1. Fieldwork
The tools that were used during fi eldwork were prepared beforehand. 
However, slum circumstances do not allow a strict schedule for research. 
Someti mes new opportuniti es came up, someti mes prepared acti viti es 
could not be accomplished. The tools that were used for fi eld work in the 
end are:

Parti cipatory research - During the one month visit in Mumbai I accom-
panied a woman, Bama, that set up an elementary school, a church and 
an employment project in the slum area Ekta Nagar close to Mankhurd 
stati on in Mumbai. As I joined her to work I could take part in the daily 
life of some families in the slum area. This provided for informati on by 
experiencing all day life and by informal conversati ons with slum dwellers. 
And by using local sanitati on...

User interview and photo review - Five of the women in the area have 
been specifi cally spoken with about sanitati on in a group interview. One 
young woman was interviewed separately, in the interview pictures were 
discussed that she made for me of her environment in order to show her 
vision on sanitati on in the area.

Expert interviews - Two sanitary organizati ons of Mumbai have been vis-

ited, were expert interviews where done. 

Observati ons - Observing of course is a 24 hour job during a research 
journey. Experiences vary from watching daily slum life to visiti ng houses 
to waiti ng for hours for maps in governmental buildings to visiti ng toilet 
blocks. Three toilet blocks have been visited for the parti cular reason of 
observati on. Photographs support the observatory work.

In the text of this thesis all the result achieved in user and expert inter-
views are explicitly menti oned in the text. Expert interviewed are refer-
enced as well. Insights from observati ons and parti cipatory research will 
be used in the text without explicit announcement.

2. Literature review 
To support and verify results from the fi eld work, in the analysis of sanita-
ti on in the context literature is studied on the specifi c topic of sanitati on 
and in the broader perspecti ve of slums. The complete literature list can 
be found in the bibliography. Books and websites used are referred to in 
the text. 
 
3. Research by design 
Tools used for defi ning principles for the sanitary design are: 

Creati ve session - A group of six students was gathered in the Netherlands 
in order to work on a specifi c part of the questi on for sanitary design prin-
ciples in Mumbai’s slums. The session was prepared in order to generate 
as many ideas as possible in a two hour ti me span of which a couple were 
worked out in some more detail. 

Sketching - Sketching was done to visualize possibiliti es for slum sanitati on 
in Mumbai and verify the appropriateness in the context. 

Architecture analysis - Architectural types that are relevant predecessors 
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for a community toilet facility have been studied in order to disti ll aspect 
of interest for the sanitary design. 

Urban analysis - The urban context of the sanitary ameniti es has been 
analyzed by the use of maps and writt en data in order to obtain useful 
directi ves on scale, density and service area of faciliti es. 

Thesis structure
The structure of the thesis follows the two objecti ves. The fi rst part of the 
thesis is an analysis of sanitati on in the context of the slums of Mumbai 
based on the fi eldwork and the literature review. Based on the conclu-
sions of the analysis, principles for designing the sanitary amenity are 
defi ned in the second part using research by design.
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      I. Analysis of sanitati on in the slums of Mumbai

     2. Boy swimming between municipal piping



Bai-gan-wa-di, Bai-gan-wa-di, I repeat a couple of ti mes in my head. Thank 
God, the rickshaw driver understands me if I pronounce Baiganwadi Bus 
Terminal. He starts driving on a four lane road, then turns right into a slum 
area that seems endless. Inside we turn right and left  a couple of ti mes 
again. The streets now are just wide enough to pass with a rickshaw, 
though we have to be careful to avoid people and objects on both sides. 
Shouldn’t a bus terminal be easy to reach? Suddenly we turn right again 
and enter a large open space with buses that are out of service for at least 
ten years. The rickshaw stops. I pay, step out. The rickshaw leaves. Around 
me stand a ten, twenty, thirty men staring at me in a wink. No one of 
them seems to be the caretaker of the toilet block I would meet here. 

On the side of the square I fi nd a shop with soft  drinks. The owner off ers 
me a drink and turns out to speak English. I feel slightly uncomfortable 
since the number of men standing around has only increased. The owner 
tries to set me at ease: ‘Don’t worry, they are not staring at you, it is my 
cinema they are here for!’. We walk behind the counter where he opens 
a curtain. I’m surprised as we look into a dark space where at least a hun-
dred young men are gathered, making abundant gestures. They stare at a 
tv that is large-screen by age, it displays a good old Bollywood movie.
    
‘SPARC toilet block?! Never heard of, the owner replies. He phones the 
caretaker for me in Hindi. The toilet block turns out to be right behind the 
cinema. The caretaker receives me friendly. He shows me his computer. 
And all the data collected on it. And pictures of himself with all people 
that have visited his toilet block in recent years: engineers, social workers 
and others from all over the world. Aft er some ti me I carefully request 
him to show me around in the toilet block. He stares at me. ‘See toilet? 
Why?’

Understanding more of the sanitary situati on in Mumbai’s slums is an 
adventure in itself that has guided me to remarkable places and people 
of the metropolis. A planner that is responsible for mapping of infrastruc-
ture, a man that takes care of a toilet block, an architect that draws toilet 
blocks, a boy that defecates on the pavement, a woman that uses her 
sink for peeing. Sanitati on can be approached on many diff erent scales 
that display diff erent aspects of the sanitary problem in Mumbai. Findings 
in all these scales have infl uenced desired principles and criteria for the 
design of sanitary faciliti es. Scale is therefore the organizing principle for 
this analysis on sanitati on in Mumbai’s slums.

As explained in the general introducti on, the sanitary problem in Mumbai 
is complicated due to its context. Soluti ons that seem sound from an en-
gineering point of view might not work if user behavior is not anti cipated 
on. Behavior can be infl uences by group norms as well as cultural values 
and therefore diff ers from person to person, from group to group and 
from country to country. 
Likewise, sanitati on can not be seen apart from the physical context in 
which it operates. This is of specifi c importance for sanitati on since it is a 
service that can be seen as an extension of the homes of people. 
Sanitati on in the slums of Mumbai has been studied in relati on to these 
human and spati al aspects. The questi ons that have directed the analysis 
are:

How does sanitati on operate in the slums of Mumbai?• 
In what physical and social context does it operate?• 

For the analysis part I of this thesis is subdivided in fi ve chapters that 
describe the sanitary situati on from the level of the city to the level of the 
individual household. Each chapter starts with a paragraph ‘sanitati on’ in 
which those aspects of sanitati on are described that are relevant to the 
specifi c scale. The paragraphs ‘built environment’ and ‘people’ describe 
the physical and the social context for sanitati on on the specifi c scale.   
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1. Piping in the city

As I’m walking on a fl y over bridge my eye falls on two litt le boys that are 
undressing next to a juncti on of water pipe lines. They sti r each other up 
to jump in the gap between two pipe lines, that is fi lled with dirty water, 
see fi gure 2. One of the boys connects an old piece of cloth to the pipe to 
climb up again aft er taking a bath. The boys now noti ce me and start to do 
all kind of tricks. A young men relates to me on the bridge. ‘This is slum 
swimming pool’, he says, ‘need a guide for tour?’ At other places the main 
lines for water supply to this city of 21 million people go through slum ar-
eas where they are used as pathways. Or squatt ers use them to build their 
house on. Ironically, the lines cross many slum areas, but they hardly ever 
end there to provide half of the city populati on with water.

The relevance of the city level for sanitati on is in the planning and dis-
tributi on of water supply and drainage networks, as will be discussed 
under ‘sanitati on’. Understanding the existence of squatt er areas with 
substandard provision opposing the formal sett lements is the main theme 
discussed under ‘built environment’. The relati ons between squatt ers, 
politi cians and other parti es as well as the general atti  tude towards sani-
tati on will be discussed under ‘people’. 

1.1 Sanitati on 

Piping in the city
In Mumbai, the Municipal Corporati on of Greater Mumbai (MCGM) is 
responsible for planning of piping, roads and electricity. The city therefore 
is divided in wards for which 5 year plans are produced. Piping contains 
both water supply and drainage. Mountain lakes north from Mumbai pro-
vide for good quality water1. Large provision pipes enter the city and the 
water is distributed by a network of main and sub pipes to all areas.
The water supply and sewer network of Mumbai has fi rst been provided 
by Briti sh colonial engineers2. As the Briti sh troops suff ered from many 
diseases in India leading to extremely high mortality rates in the 19th 
century, a survey was done by the Royal Sanitary Commission in 1859. At 

1. Interview with Kini, 2010.
2. Scriver, 1994, pp. 338-353.
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that moment soldiers relied on ‘dry’ privies (empti ed by hand by un-
touchables, the lowest cast of India), and water shortage caused limited 
possibiliti es for hygiene. The survey report was the fi rst incenti ve for sub-
stanti al change in sanitary engineering. Around 1900 most of the Indian 
colonial citi es were provided with a city water supply and sewer system, 
that mostly fi rst served the colonial area and in a second phase also areas 
inhabited by nati ves. Though the colonials were probably not very much 
concerned with provision for nati ves, the nature of the diseases that 
threatened the colonials forced a full city soluti on: endemics do not make 
a diff erence for skin colors. The situati on that can be found in India nowa-
days has many similariti es with this earlier phenomenon.    

Neglecti ng the slums
Squatt er areas of Mumbai, as opposing formal sett lements, are usually 
not or not fully regarded in providing infrastructure. This has to do with 
three problems that squatt ers are facing: land ownership problems, build-
ing ownership problems and a lack of rights in general1.
Squatt ed areas are mainly wastelands of both public and private owner-
ship. Typical plots for example are wastelands next to railways that are 
owned by the railway organizati on and fl oodplains in public ownership. 
Piping can not be provided to privately owned land, whereas piping to 
squatt er areas on municipal ground  would undermine the fi ve year plans 
of the MCGM. Without the ownership of the squatt er areas, ownership 
rights for individual houses are diff use as well. For this reason piping on a 
household level is even more unlikely. 
With all the rules and regulati ons that are focused on banning informal 
sett lements from Mumbai, their are sti ll millions of people living as squat-
ters that need water every day to survive. Common alternati ves to public 
piping are wells, use of untreated surface water, water brought in with 
trucks and bott led water. Someti mes piping for slums is taken over by pri-
vate organizati ons. Water can be illegally tapped of public piping as well2.

In the tangible disti ncti on between formal and informal sett lements, 

1. Laquian, Tewari and Hanley, 2007, pp. 47,66, 250-252.
2. Id., pp. 250-252.

 

4. Largest slum areas on the peninsula of Mumbai
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squatt ers are facing disadvantages1:   
Water that is brought in from far is expensive by the interference of • 
many parti es, whereas public water provision in formal sett lements is 
relati vely cheap;
Local water sources have a high risk of contaminati on on wastelands;• 
Water becomes more scarce in Mumbai. Cheap prices for public • 
piped water easily lead to waste in the formal sector, whereas ground 
water sources in the informal sector dry up;
Piped supply in squatt er sett lements is oft en irregular, water is only • 
available a few hours a day.

The availability of water infl uences sanitati on in two ways. Water based 
sanitati on is eff ected by all the disadvantages as described above. But 
these disadvantages have also worked out an ideal to be scarce with wa-
ter in sanitati on or create sanitary systems that are not water based, like 
dry toilet systems. Read more about this in 4.1 on sanitati on on neighbor-
hood level.

1.2 Built environment

Temporal structures for permament use
The problems that Mumbai is facing in sanitati on for squatt er areas can 
not be seen apart from the generic problem of rapid urban growth. The 
economic climate of Mumbai att racts people from all over (rural) India. 
Pressure on land and basic sources are inevitable. Dealing with land pres-
sure in Mumbai is even more complicated because the city was originally 
built on an Island, see fi gure 5. Land winning has transformed the island 
in a peninsula that can hardly be further expanded. Figure 4 shows both 
the peninsula and Navi Mumbai, the area where the latest extensions 
to the formal city were made. In order to deal with land pressure, the 
MCGM created rehabilitati on programs2. These programs should provide 
an alternati ve to slums for the urban poor. The intenti on is that slums 
will be removed and that for every family a new house will be provided  

5. Historic map of Mumbai

1. Laquian, Tewari and Hanley, 2007, pp. 250-252.
2. Interview with Kini, 2010.
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simultaneously in the formal housing sector. In conversati ons with slum 
dwellers it became clear that rehabilitati on is not always appreciated. The 
new built areas are mostly residenti al areas where people can not start 
a business connected to the house. Relocati on areas far away from the 
original slum can be problemati c since people are depending on their feet 
or a cycle for transport to work. Even if these issues are not regarded, 
there is a wide, and widening, gap between needs and supply for rehabili-
tati on houses. This results in squatt er sett lements that are equipped as 
temporary places to stay, where rights are lacking to fully equip the places 
as residenti al areas. 

Delay in rahabilitati on
The widening gap in housing provision and need can be illustrated with 
the map of Mankhurd area in Mumbai, fi gure 8. This map was obtained 
from the municipality and displays a development plan for twenty years, 
which should be revisited every fi ve years. The area within the circle is the 
place where I spent most of my ti me with slum dwellers, Ekta Nagar slum. 
The map shows that the original plan for the Ekta Nagar area was to cre-
ate commerce, industry and educati on in the period 1981-2001. However, 
the Ekta Nagar slum is already located in the area for more then thirty 
years. The year of publicati on of this specifi c map is 1995 (most recent 
available), meaning that the plans have not been revisited, nor imple-
mented ever since. This means that although the Ekta Nagar slum is not 
taken in account in any formal planning, since it was supposed to be 
rehabilitated long ago, two generati ons of people have grown up there 
already. Google maps also shows that parts of the area have been demol-
ished overti me, fi gure 6 and 7, with the intenti on to start building accord-
ing to the development plans. But people started rebuilding slum housing 
in the area as no formal building acti viti es were ever started.
It is also worth menti oning that in the long process of obtaining the 
map, one of the offi  cers told me it might be more adequate to print from 
google maps instead of using any municipal map. This also became clear 
in the journey to fi ve diff erent municipal offi  ces and nine offi  cers that 
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6. Ekta Nagar slum 2006             

 

7. Ekta Nagar slum 2010



 

8. Municipal map of Mankhurd area, Mumbai
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9. Fly over bridging formal sett lements to avoid interfering with slum                       

 

10. Millionaire adverti sement in front of slum housing

were needed to fi nd the right map in the end.   

How slums relate to the formal city structure
As visitor of Mumbai, I was amazed how easily expressions of extreme 
poverty were taken for granted and probably not even noti ced anymore. 
The way in which slums relate to other city structure clearly express this. 
In fi gure 9 a fl y over bridge is displayed that connects a train stati on with 
an important business centre. The fl y over makes it possible to reach the 
business centre without passing the slum in between on ground level. 
On the same bridge, one can see the millionaire adverti sement in fi gure 
10 in front of slum houses. It was striking to me how informal sett lement 
spread in the formal structure, and in reacti on formal structures are build 
to avoid the informal. As if a silent batt le is going on, not visible in riots, 
but in a war on space.  
Slums can be found all over the peninsula, both in the middle of economi-
cal and industrial hearts and on the outskirts of the city. The boundar-
ies of slums have typical features. Oft en, the outlines are defi ned by a 
highways and railway lines that severely cut of the slums and hinder their 
accessibility. Less centrally located slums can typically be edged by the 
fl ood zone of a river or another type of wasteland. When a slum is laying 
next to a formal sett lement, it is typically seen that the informal sett le-
ment is entering the formal area in Mumbai. In the economic hearts of 
the city even fully interwoven areas with formal and informal buildings 
can be found, meaning that the informal buildings are build in the formal 
structure as an extra layer. Since the sizes of slums are defi ned by the 
boundaries that they hit in the growing process, sizes show a great vari-
ety. One thing is for sure, once the boundaries are reached, the only way 
to expand is intensifying. For example in the slum area of Dharavi, an area 
of 175 acres, it is expected to house at least a million people according to 
slum dwellers. Note that the need for water based sanitary systems grows 
exponenti ally as a slum grows and develops1, whereas constructi on of 
water supply becomes harder in a dense structure if not taken in account 
from the beginning. 
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1. The World bank, 2003, pp. 1.
2. Kira, 1974, pp. 10.

1.3 People

The group not taken in account
In 2001, it was esti mated that 55% of the inhabitants of Mumbai lived in 
slums1. Slum areas of Mumbai are characterized by a high percentage of 
immigrants, mostly from other states within India. Economic prosperity 
and the hope for employment have brought them to Mumbai. A variety 
of languages, religions and cultures therefore characterize the urban poor 
areas.
Since new comers in Mumbai oft en have left  everything behind to come 
to Mumbai, no fi nance is available for housing before a job was found and 
some money is made. It is likely for men or enti re families to start home-
less, climbing to a simple shack and aft er to a house in an urban poor 
area, see 5.2 on the built environment on household level.
The fact that many of the urban poor live in areas that are squatt ed brings 
governmental bodies in a complicated positi on. Generally spoken any 
building in Mumbai will be provided with a toilet that is connected to 
water supply and sewerage provided by the government. But as we have 
seen squatt ers are excepted from the formal structure. What is left  is a 
questi on of responsibility: Being part of the informal city, who is respon-
sible for dignifi ed living including sanitati on for squatt ers?

One of the main reasons for the impasse in the situati on might be the 
lack of trust between people. The houses of many urban poor have been 
bulldozed by the government without announcement or alternati ve in the 
past. Government att empt to proceed formal development on slum lands 
fail since people rebuild their houses aft er demolishing, someti mes also 
if an alternati ve is provided by the rehabilitati on program. The already 
complicated relati on becomes even worse with bribery and violence.
The main dilemma for any planner is what atti  tude to choose:
Should slums be considered a humiliati ng and substandard way of life 
and therefore be banned under any circumstances? Or should the local 
government have the focus on their inhabitants and seek for the most 

feasible soluti on for their wellbeing?
The diff useness in policy on squatti  ng has led to the same diff useness in 
responsibility for sanitati on. Some sanitary faciliti es in slums are con-
structed or paid for by the government, many are not. If faciliti es are 
provided, someti mes maintenance is also on account of the government, 
someti mes it stops with constructi on. Someti mes initi ati ves of the urban 
poor to realize sanitati on on their own account are permitt ed, someti mes 
resistance is faced.  
The wide gap that exists in needs and provision for sanitati on has been 
noti ced by a couple of organizati ons that are now acti ve in constructi on, 
development and lobby for sanitati on. This will be further explained in 
3.1, where the constructi on of community toilet blocks is discussed.  
 
Atti  tude towards sanitati on
In his book ‘The Bathroom’ Kira menti ons what the Briti sh actually 
learned to bath from the Hindus2. During my stay in Mumbai I recognized 
that personal cleanliness is indeed highly valued. From a western perspec-
ti ve, the relati on between personal cleanliness and sanitati on is obvious. 
However, in Mumbai I discovered that toilets are strongly associated with 
dirt in India. And in disadvantage of the slum dwellers poverty and dirt are 
also related in the minds of people, which Kira also acknowledges. An ex-
ample of this can be found in the phenomenon of scavengers. Scavengers 
are people without a caste, the untouchables, that are burdened with the 
task of removing the human waste of higher class people from the street. 
Although this phenomenon is nearly eliminated, the associati ons are sti ll 
alive. 
Besides the associati on of toilets with dirt, I also found that the relevance 
of sanitati on is not acknowledged by many. As I explained the purpose 
of my stay, to both upper class people and slum dwellers, I was oft en 
questi oned why I would choose toilets if I could also research and design 
‘something beauti ful’. However, this does not mean that people don’t care 
about having a clean toilet, but the public toilets as an amenity are not 
highly valued.     
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2. Defecati on fi elds in the slum

As I am on my way to Ekta Nagar slum I decide to walk form the stati on 
to see some more of the environment. I pass by a bridge that is home to 
at least ten families during rainy season. Aft er the bridge I walk along the 
main road where I look at the some slum houses, stray dogs and children 
in uniform going to school. Shit, I should have looked at the ground for 
now I’m standing in the shit with my fl ip-fl ops. The inhabitants of Mumbai 
are good at avoiding the dirt without watching the ground, they have this 
special pace. On the other side of the main road is Ekta Nagar. As I enter a 
boy in his puberty squats on a set of bricks. It takes a while before I realize 
he is defecati ng there right on the place where rickshaws stop and men 
are doing business. It fi rst seems to me that he did nothing to set him-
self apart. Then I see that he hides his face in his hand, just like smaller 
children hide their own eyes and think they are now hidden for others as 
well.
   
In this chapter will be described how the approach to sanitati on on slum 
level diff ers from formal areas due to deviati on in policy, priority and 
morphology. The chapter is divided in a paragraph for sanitati on, built 
environment and people again. 

2.1 Sanitati on

Toilet types in the slum
Since provision of toilets on household level is excepti onal in slum areas, 
other ways of dealing with human excrements have been developed. Basi-
cally four types of sanitati on can be disti nguished in slum areas:

Open defecati on• 
Community toilets• 
Shared toilets• 
Private toilets• 

In absence of toilet constructi on, people have no choice but to defecate 
in the open air. Open defecati on is mainly practi sed on junk spaces within 
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the slum area, usually the edges. If junk space is not easy to reach, specifi -
cally children can be seen defecati ng and urinati ng in the built environ-
ment of the slums as well. The junk spaces can be simultaneously used 
as playground. See fi gures 12,13 and 14. Specifi cally if these plots are 
wetlands as well, the plots become breeding places for diseases. At least 
50 diseases worldwide are directly associated with poor sanitati on. How-
ever, improvements in sanitati on only positi vely eff ect health if improved 
sanitati on is available for everyone.1   
Open defecati on is a problem due to health risks, humiliati on, polluti on 
of the environment and risks for harassment of women and children as 
well. Above that, women from the Ekta Nagar slum menti oned the fear of 
being beaten by the police if they were found defecati ng in the open fi eld 
as the main problem of open defecati on. 

The most large-scale, and therefore most feasible, soluti on for slum 
sanitati on in Mumbai is constructi ng community toilets on neighbour-
hood level.2 Community toilet blocks are usually provided per 400 to 
1000 persons, with a rati o of one toilet per 50 people. Community toilets 
can be provided publicly, initi ated by slum dwellers or created with help 
of sanitary organizati ons in Mumbai. The community toilet block will be 
discussed in detail in 3.1 on sanitati on in the neighborhood.

A second opti on for providing sanitati on is sharing a toilet with a couple 
of households, typically four to fi ve.3 Obviously, provision of shared toilets 
requires more infrastructure on slum level if the toilets are water based 
and  connected to sewers. Shared toilets will be briefl y discussed in 4.1 on 
sanitati on in streets and alleys. 

As said provision of toilets on household level is excepti onal, but can be 
found occasionally. As people are depending on open defecati on, it is 
likely that on household level some faciliti es are improvised for urinati ng. 
These topics are discussed 5.1 on sanitati on on household level.

1. Laquian, Tewari and Hanley, 2007, pp. 261.
2. Interview with Kini, 2010. 
3. Interview with Kini, 2010.
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12. Open defecati on

 

13. Children playing in defecati on area
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14. School boy peeing in slum area

1. Sulabh Internati onal, 2010.
2. SPARC India, 2010.

Standing in the gap for toilets
People have noti ced the problems that squatt ers are facing in sanitati on 
and some have aimed to stand in the gap. Two of the largest of these or-
ganizati ons I want to menti on in parti cular in this fi eld, since I have been 
able to visit and see their work during the fi eldwork in Mumbai: 

Sulabh Internati onal Social Service Organizati on was born in arch • 
1970 with the objecti ve of restoring human rights and dignity to 
scavengers by freeing them from the inhuman practi ce of manually 
cleaning and carrying human excreta.1 At this moment it is a leading 
NGO in India in the sanitary fi eld working both nati onally and interna-
ti onally.
Society for the Promoti on of Area Resource Centers (SPARC) was • 
formed in 1984 and aims to empower the urban poor in India gain 
access to the resources they need to upgrade and formalize their 
sett lements.2 Recently SPARC has provided loans for individual toilet 
constructi on. Demonstrati on community toilet blocks are constructed 
in order to display the sanitary needs of those in the slums, produce 
a demonstrable model for potenti al partnerships between citi es and 
the poor, and establish a basis for dialogue with government to dis-
cuss scaling up the sanitati on model on a citywide basis. 

The approach to the sanitary problem in both organizati ons slightly dif-
fers, resulti ng in various tasks for the organizati ons. Sulabh is involved in 
both constructi on and design development for community toilets, includ-
ing sanitary technology. The organizati ons works both independent and in 
collaborati on with public agencies. SPARC focusses on the empowerment 
of the urban poor, educati ng the urban poor in designing and constructi ng 
community sanitati on and lobbying at governmental bodies. 

 

15. The beginning of a slum



2.2 Built environment

The growth of slums
Deeper understanding of slum structures is needed to understand the 
spati al diffi  culti es in creati ng sanitati on. While sizes of slums are deter-
mined by sizes of the available wastelands, the density of people can vary 
greatly per area. Slums housing more then 80.000 people are common. 
The morphology of a slum typically diff ers from formal sett lements due to 
the way a slum grows: 
Individual persons start living on a wasteland without previous organized 
preparati ons for the total area, see fi gure 15. In order to fi nd shelter a 
simple hut will be created with materials available to the builder, who is 
usually also the inhabitant of the new structure, see fi gure 23. Newcom-
ers build their houses close to each other. As the structure grows and the 
wasteland becomes more and more occupied, the need for pathways will 
grow. Someti mes this is taken in account from an early stage, someti mes 
it is not. The edges of the wasteland are used for garbage dump and def-
ecati on. If pressure keeps rising garbage dump, places for defecati on and 
creati ng alleys can become problemati c, see fi gure 16. Note that these is-
sues are very serious: lack of sanitati on alone can already block long term 
developments of an area by epidemics and poor chances for any (formal 
or informal) investments in the area.1

As the living standard of the inhabitants of the new slum rises, so does 
the desired size and conditi on for housing. Temporal structures are 
transformed into brick or concrete structures, small plots are merged and 
fl oors are introduced. 

Circumstances can greatly vary between and within slums. For example, 
air-conditi oned and  double glazed houses exist next to huts, see fi gure 
20. Neuwirth, who lived several years in slums all over the world includ-
ing Mumbai, describes Mumbai as having a squatt er class structure2. The 
welfare of a complete slum area can someti mes directly be read from the 
morphology of the area.

1. Interview with Kini, 2010.
2. Neuwirth, 2006, table of contents.

 

16. Narrow alleys and garbage dumb
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Three urban poor areas
On the next page, the morphology maps of three urban poor areas are 
depicted. Two of the areas are slums that I have visited myself. The third 
area can hardly be considered a slum, since it has a predefi ned structure 
that is provided with basic services. The areas are selected based on their 
clear diff erences in morphology to explain the consequences for sanita-
ti on. The maps all have the same scale. 

The fi rst is a map of Bandra slum area, a slum that is build-in between 
formal building areas and main roads. Only one road enters the area, 
other clearly defi ned interrupti ons or structures in the dense patchwork 
of buildings can not be discovered. Intermediate, largest and smallest size 
structures are painted in red; the size diff er from 6 to 120 square meters. 
The selected area keeps circa 100 households, what corresponds to 9 
toilet seats required in terms of sanitati on.
The second map Shows Ekta Nagar, a slum built on wetlands alongside a 
highway. Some main roads and open spaces can be read from the map, as 
well as a morphological structure: double rows of housing around alleys 
have developed perpendicular to the main road. Houses show more or 
less similar sizes, with an average of 24 square meters. The selected area 
keeps circa 500 households, what corresponds to 45 toilet seats required 
in terms of sanitati on.
The third map depicts Malvani, an urban poor area with a predefi ned 
structure. This can be recognized in the morphology by the organizati on 
of housing: basic infrastructure is present, serving the housing blocks 
that contain around 80 households. Within the blocks, housing is semi 
organized by the introducti on of alleys. Housing sizes vary from 12 to 
80 square meters. Seven toilet seats are required to serve a block corre-
sponding to the norms.  

It is not hard to imagine the consequences of diff erent morphologies for 
the constructi on of sanitati on. In the planned infrastructure of Malvani 
water supply and sewerage was considered from the earliest stage. Con-

1. Laquian, Tewari and Hanley, 2007, pp. 250.
2. Interview with Kini, 2010.

 

17. Morphology of Bandra slum area



 

18. Morphology of Ekta Nagar
 

19. Morphology of Malvani
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20. Air-conditi oned double glazed slum house

1. Laquian, Tewari and Hanley, 2007, pp. 250.

structi on of sanitary blocks does not face a lot of trouble in these circum-
stances. 
In the situati on of Mankhurd, every small alley is provided with an open 
gutt er in the middle, providing some level of sewerage, see fi gure 14. 
Water supply chains are constructed on the main roads. The fact that in-
frastructure was not considered from the fi rst stage, can be noti ced in for 
example water supply chains that are led through open outlet channels in 
order to be protected from traffi  c riding over the pipes.
However, in Bandra both traffi  c and sanitati on are not considered, since 
this area has grown due to individual initi ati ves. Once the structure has 
grown and density has increased, introducti on of veins for both traffi  c and 
water is very hard to accomplish. However, as slums develop the demand 
for water led sanitati on and water in general rises exponenti ally.1

Compositi on of the area does not only infl uence the constructi on of in-
frastructure for sanitati on, but also the accessibility. Open spaces, height 
diff erences in buildings and sight axes play an important role in the ability 
of people to orientate. Within the monotonous and dense structure of a 
slum both recognizing and reaching sanitary ameniti es can be hard, see 
fi gure 21. Since inhabitants usually know their direct environment very 
well, orientati on is now not considered problemati c. However, as slums 
develop and become centres for informal economy these issues become 
relevant.

In the comparison of the three urban poor areas, it becomes clear that 
the needs for building sanitati on are not uniform. Constructi ng sanitati on 
is usually most urgent in areas that have least amount of planned (infra-)
structure at this moment. Therefore, the research will focus on slums 
only, assuming that a soluti on for these locati ons might be helpful in fi nd-
ing sanitary soluti ons for further developed areas as well.
    

        



2.3 People

Slum dwellers prioriti es
As making a living on the country side becomes harder, growing streams 
of immigrants come to Mumbai. It is most oft en economic perspecti ve in 
Mumbai that att racts people. Since the climate of Mumbai is soft , people 
risk being homeless as they come over. In the rainy season, bridges and 
arcades are common places to spend the night. Oft en it is the man of a 
family that comes to Mumbai and brings his family only aft er he has made 
some money and can aff ord to build a simple hut on a wasteland for his 
family. Someti mes it is complete families that live on the pavement, see 
fi gure 22. A scheme for development of individual houses can be found in 
5.2 on individual houses in the slum.
As people have come to Mumbai, their fi rst priority is to fi nd a job to 
make money for living. As Sulabh found out, the prioriti es for living as a 
squatt er in Mumbai are universal1:

1. making money
2. buying food
3. fi nding / creati ng shelter
4. having access to water 
5. having access to electricity
6. having access to a toilet

Making money might is a remarkable priority in the sequence, since it is 
a conditi on for all of the others. Sti ll, it should be separately menti oned, 
since it is typical for the approach of a slum dweller. Before anything else, 
even fi nding a suitable place to live, people will search for a job. It is an 
expression of the hope of making progress in life by working hard. This 
can also be recognized in the city of Mumbai in general by looking at a 
random book stall: it will be full of books that claim to have the key for 
becoming successful as a person or as a family and climb on the social 
ladder that way.   

21. Alley

1. Interview with Kini, 2010.
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Toilet provision is only on the sixth place, since open defecati on takes 
away the urge to have proper sanitati on. In the list the fi rst three basic 
needs can be reached by an individual person or a family. Assuming that 
the family lives on a wasteland, water, electricity and toilet provision can 
only be reached in cooperati on. 
Here the slum dwellers face a problem: how to cooperate with people 
that you might not even share the same language with? People have 
come to Mumbai for employment, but they are rooted in families on the 
country site. Shared language, culture and religion are not common in a 
slum, nor is the assumpti on that slum dwellers live as a community true1.  
However, since provision of services for slums is rare as we have seen in 
chapter 1, people have to join hands to provide themselves with basic ser-
vices. In doing so, oppositi on can be faced. Governments are not always 
pleased to see these initi ati ves coming, since in fully equipped living areas 
it is less likely that people are open for rehabilitati on at a certain moment. 
However, rehabilitati on might wait for years, causing children to grow up 
in a life threatening environment.
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23. Slum house 

1. Interview with Kini, 2010.

 

22. Pavements dweller family
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3. Community toilet blocks in the neighborhood

The caretaker of the Baiganwadi toilet block shows me some more docu-
ments on his computer: a series of comic strips on the sanitary situati on 
of Mumbai. The last image he shows me is a drawing of an elementary 
school in which children are taught about hygiene and sanitati on, while 
the toilet available defi nitely does not meet the needs for hygiene (see 
fi gure 25). Then we go down to see the toilets. This toilet block was 
recommended to me because of the specifi c children’s toilets available in 
the block. As we walk through the corridor the children hear us and im-
mediately run from their toilets out of the toilet block. Unfortunately I will 
not be able to see the toilets in use now. But the caretaker has a soluti on 
for this; I can have a photo of the toilets in use from his computer, that he 
uses to promote the children’s toilets... (see fi gure 26).

In this chapter, the functi oning of community toilet blocks in Mumbai will 
be discussed in the paragraph ‘sanitati on’. There will be att enti on for the 
way in which the blocks are build and organized as well as for the prob-
lems att ributed to it and my personal experiences with the blocks. The 
neighborhoods in which the blocks serve are described in the paragraph 
‘built environment’ and the social context on this scale is discussed in the 
paragraph ‘people’. 

3.1 Sanitati on

The community toilet block
In Chapter 2 was described how sanitati on in slums can be organized 
in diff erent ways, of which community toilet blocks are most common. 
Community toilet blocks are buildings that keep a series of toilets with a 
serving area of 400 to 1000 people1. Community toilets are an effi  cient 
way of dealing with sanitati on, since all the installati ons and services 
needed for sanitati on only have to be provided once at one locati on. The 
fi rst community toilets blocks have been provided already in slums of 
Mumbai in the seventi es. Since that ti me many have been provided, and 
many developments on how to construct and organize community toilet 

1. Interview with Kini, 2010.

       24. Caretaker of toilet block



blocks have taken place. 
The more simple (municipal) sanitary blocks are shaped as a corridor with 
a series of toilet cubicles at both sides, see fi gure 27. The toilet pans are 
mostly connected to a septi c tank, whereas cleansing water is taken from 
municipal sources (if available). Electricity might be provided. In any case, 
the toilet pedestal is a fl at pan, not a pot in accordance with the general 
habit in India. 
A vast amount of problems was associated with this type of community 
blocks. The problems could be such that people prefer open defecati on 
over using the community faciliti es for the following reasons1: Low qual-
ity of constructi on, poor maintenance, inadequate water supply, lack of 
security. SPARC also menti ons the long queues for sanitary blocks in the 
morning, children being disadvantaged and limited access of sanitati on2. 
In my personal conversati ons with slum dwellers, payment of community 
toilets oft en was menti oned as a reason for not using the facility. From an 
environmental perspecti ve Sulabh is also involved in fi nding soluti ons for 
waste (water) removal3. All of these problems are discussed in relati on to 
the soluti ons that have been developed by Sparc and Sulabh for commu-
nity toilet blocks in recent years. 

Constructi on quality and defects of community toilet blocks
The fi rst community toilets were constructed by the municipality in spe-
cifi c slums that were tolerated for their long presence in the city. Main-
tenance of sanitati on was usually not considered in this blocks that were 
built under the pressure of meeti ng human rights requirements. Focus for 
constructi on then was to build as many faciliti es as possible. This opera-
ti on resulted in a toilet rati o of one toilet in 1488 people, of which 80% 
was out of service according to a SPARC survey4 (see also ‘insuffi  cient 
number of community toilet blocks’).    
By the interventi ons of, among other, Sparc and Sulabh the organizati on of 
community toilet blocks has been changed in order to guarantee conti nu-
ous maintance of the toilet blocks. The main improvement in this fi eld is 
the introducti on of a caretaker for every community toilet block, who will 
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26. Children’s toilet in Baiganwadi toilet block

 

25. Comic strip on sanitati on

1. Laquian, Tewari and Hanley, 2007, pp. 48.
2. Burra and Patel, 2003, pp. 15.
3. Sulabh Internati onal, 2010
4. Burra and Patel, 2003, pp. 16.



noti ce defects and is responsible for reparati on (fi gure 24). In most cases 
the connecti on between caretaker and providing organizati on conti nues 
aft er constructi on of the block. The idea behind introducing the caretaker 
is to introduce someone that takes responsibility for the toilet block.
In Agra, a city more to the north of India, I was able to see the conse-
quences of lacking responsibility early in the morning when people wake 
up, see fi gure 28. The community toilet block was used for garbage dump 
instead of sanitati on, the area around the toilets was used for open def-
ecati on by men and children. I am not sure how women would deal with 
sanitati on in this specifi c situati on.      
A side eff ect of appointi ng a caretaker is that a salary has to be paid, 
which is in the case of Sulabh and other organizati ons resolved by intro-
ducing a ‘pay and use’ system for sanitati on, see ‘fi nance of community 
toilet blocks’.  

Polluti on and cleaning of community toilet blocks
In relati on to (technical) maintenance, someone also has to take care of 
the daily cleaning of the community toilets. The caretaker was introduced 
for this task as well. In the general lay out of the building in relati on to 
care taking, the caretaker is positi oned behind a paying counter at the 
entrance (fi gure 24), with a view to both male and female secti on of the 
block. In the SPARC blocks, the caretaker’s house is built on top of the 
block (fi gure 29). 
In the Baiganwadi toilet block it could be seen that the caretaker devel-
oped into a kind of manager that operated from the house on top of the 
facility. The cleaning and counter work in this case was delegated to oth-
ers downstairs.
Even though the responsibility is formally given to a caretaker, this is not 
a guarantee for clean toilets. Most of the caretakers will not conti nuously 
be cleaning the toilets, the main idea is that people will keep the toilets 
more clean in the presence of a supervisor. However, fi gure 30 shows one 
of the many situati ons that I faced where this is not the case. It can there-
for be concluded that in order to keep the places clean, there is an urge 
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27. Basic community toilet block in Ekta Nagar



 

29. Baiganwadi toilet block with caretaker’s house on top

 

28. Community toilet block in Agra

that responsibility for the block is also felt by the users. The serving area 
of the block and the way in which it relates to the users and built environ-
ment is crucial in this matt er, see paragraph 3.2 and 3.3.
The availability of water is the second factor that infl uences cleanliness, 
since water is required for anal cleansing, according to the local habit, and 
cleaning the amenity.

Water supply, waste removal and sanitary systems for community toilets
The disadvantages that slums face in the distributi on of water as de-
scribed in chapter 1 also count for slum sanitati on. Community toilet 
blocks that rely on piped water deal with irregulariti es in supply and low 
pressure. Someti mes a storage tank is placed on the roof of the building 
for that reason, see fi gure 31. Other faciliti es use a large tank, since they 
are provided by water that comes in from trucks.
In the struggle to deal with limited availability of water, the policy for 
many organizati ons is focused on reducing the water needs for the 
amenity. For this reason, pour fl ush toilets that require only 1,5 to 2 liters 
of water for fl ushing have become the standard. Also, experiments with 
dry toilet systems are going on. The idea behind the water reducti on in 
fl ushing is that people can take water from home at moments water is not 
available at the amenity. People then bring a bucket or bott le of water for 
anal cleansing and fl ushing. However, problems in water provision for the 
toilet block or less urgently solved with this policy. And water for cleaning 
the amenity is not considered in the reasoning. 
Figure 30 shows the consequences of bringing water from home; this girl 
uses a bucket for cleansing water that is shared with the family to save 
water. Sweeps of dirty hands can be found on the walls of most cubicles. 
The risk of this behavior is enormous, leading to the conclusion that the 
comprehensive availability of water is crucial. Health risks should be 
considered in water saving possibiliti es for the toilets.
For the black water streams in the toilets, septi c tanks are the most com-
mon soluti on. Places that are facing (the fl ood area of) a river might also 
be discharged directly on the river. Sulabh has created a combined system 
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for pour fl ush latrines connected to a double excreta tank, in which the 
tanks are alternated every six months. In the intermediate ti me, the ref-
uge material is transformed to ferti lizer in the tank. But up to now the or-
ganizati on has not been able to use the system in slums due to the spati al 
requirements in size. The space required for discharge, including route 
for transport should be considered as well as the health and environment 
implicati ons of discharge. 

Finance of community toilet blocks
The ‘pay and use’ toilet blocks that have been constructed for a long ti me 
charged one rupee (US$0,02) per use in order to pay for the caretaker’s 
salary. In the last two years it was raised to  two rupees. On a monthly 
base this used to be RS150 per family by daily use, which was a sum 
beyond the means of most families already before raising the charge1. The 
most common soluti on for this problem in Ekta Nagar slum was to send 
the women in the family to the toilets once a day, while the men practi sed 
open defecati on. In terms of hygiene this is not a desired soluti on, since 
diseases very easily spread inside the family.
The diffi  culty in fi nance is that people tend to be more careful and re-
sponsible with an amenity that they have paid for. Another soluti on that 
was introduced is the distributi on of family membership for the toilet 
block. The family can have the membership card for a discount price 
in comparison to pay and use, the benefi ts are that people can use the 
toilets as many ti mes as they want with all family members. Therefore 
open defecati on and other poor soluti ons for urinati ng and defecati ng can 
be prevented. Also, queues in the morning are less dramati c if people can 
use the toilets several ti mes a day without extra costs. Concluding, in the 
fi nance of the toilet block two aspects should be considered: the limited 
budget of the users and the responsibility felt for the amenity.  

Standing in line for the community toilet blocks
It is rush hour in the morning at the toilet block, before people go to 
work2. In the queues for the toilet block, children usually loose it from the 

1. Burra and Patel, 2003, pp. 13.
2. Burra and Patel, 2003, pp. 15, 22.

 

30. Toilet cubicle in use
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31. Entrance of toilet block in Ekta Nagar with water storage tank

adults, see also ‘children and community toilets’. The lines for the toilets 
are caused by the insuffi  cient number of toilets in the fi rst place, but one 
can also questi on whether toilets should be adapted to rush ti mes in 
organizati on or structure.

Insuffi  cient number of community toilet blocks
The one toilet available to 1488 has become slightly bett er by major 
eff orts in constructi on last years. Where municipal toilets used to be 
organized top-down without direct involvement of the users, Sulabh and 
SPARC toilets are constructed in close collaborati on with users. 
Sulabh only constructs on the request of slum dwellers, for which a mini-
mum amount of peti ti oners is needed. A survey for the requirements is 
done in collaborati on with the users as well as additi onal hygiene edu-
cati on. The designs are custom made for the locati on, based on Sulabh 
principles for caretaking, engineering, etc. 
SPARC in essence is an organizati on for the promoti on of area resource 
centers, meaning that empowerment of (mainly females) in the slums 
is their focus. Their ameniti es are designed and constructed by the slum 
dwellers, that are educated for the task by SPARC.
Based on these positi ve experiences, distributi on of toilets should be 
organized in collaborati on with the users in all stages of the process.

Children and community toilets
Children that are disadvantaged in the queues for the toilets, are likely to 
go for open defecati on in the area. There is a second problem with the 
sanitary ameniti es for children, that is known already for all the readers 
that have seen the movie ‘Slumdog Millionaire’. Children might fall into 
slippery fi lthy toilets, or are afraid of falling if the span of the toilet pan is 
wide. If not the children themselves, then it might be the mums that learn 
the children to go in the fi elds to prevent falling1. Specifi c soluti ons for 
children are therefore required in community toilets. 

Safety in community toilets for women

1. Burra and Patel, 2003, pp. 22.
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32. Plan of Sulabh toilet block

        35



Open defecati on and toilet blocks without supervision might lead to 
people feeling unsafe while defecati ng, specifi cally woman. The fear of 
harassment can be such that women only release 30% of their burden, 
causing chronic stomach problems that bother the daily work. The care-
taker again is the answer to this problem. In the toilet blocks of Sulabh, 
the layout of the blocks is shaped around this theme of safety by placing 
the caretaker at the entrance with a view to the female area, see fi gure 
32. The soluti on works well for daily use, but access to the faciliti es is now 
limited to dayti me. In my experience people are trained to control their 
bowel movement to an extent that is unthinkable in The Netherlands. 
However, safety of sanitati on is specifi cally urgent in situati ons of disease, 
including diarrhoea, which is not limited to day ti me. Preferably, access 
and safety should be guaranteed at any moment. 
   
Access to community toilet blocks
The limited opening hours and rush hours of toilet blocks can cause an ac-
cessibility problem in specifi c cases like disease. Physical access is another 
major theme. The ameniti es should be accessible for users, piping and 
transport for supply or discharge. Figures 33 and 34 depict how sanitary 
blocks are connected to the spati al context. In case of direct discharge 
to river or sea, the toilet blocks are typically situated on the edges of a 
slum. The block will then benefi t from the space available to construct the 
block, as the density of the slum is low on the river or sea side.  
In case of a septi c tank the facility might also be located within the dense 
structure of the slum. Some of the blocks are closely surrounded by 
houses, causing diffi  cult access for people and trucks for water supply or 
discharge, see fi gure 35.  

Personal experiences community toilet blocks
With all the signifi cant improvements that have been made to the com-
munity toilet blocks in recent years, I can not say using the toilets I visited 
during my stay in Mumbai was a pleasant experience. I remember that 
even the persons in the slum that helped me to do the fi eldwork tried to  

34. Community toilet block Baiganwadi in spati al context

 

33. Community toilet block Ekta Nagar in spati al context
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keep me from actually using their toilets. In fi gure 36, noti ce the woman 
on the right that keeps her shawl for her nose because of smells. She also 
holds her trouser to prevent contact with the ground. The atti  tude of the 
woman is typical for how I felt when I used the toilets: standing on my 
toes, trying to avoid contact with everything as much as possible. My only 
aim inside was to make sure that I was outside again as quickly as pos-
sible. The narrow sizes of most cubicles and corridors are not very helpful. 
Although many soluti ons for practi cal and social problems have been real-
ized in the toilet blocks, the complete picture does not express that these 
are building of great relevance to the health of all the people in the area; 
the toilet blocks have a marginalized positi on.  
     
3.2 Built environment

Neighborhood identi fi cati on
In his book A patt ern language Christopher Alexander states that ‘people 
need an identi fi able spati al unit to belong to’.1 He describes the neigh-
bourhood as the spati al area that people experience as their own. In the 
range of scales that are discussed in this document, it is therefore very 
important. What does neighbourhood mean in the slum areas of Mum-
bai? Alexander  defi nes it as a disti nct unit within a subculture, that has 
visible boundaries and is limited in inhabitants and size. As we bring into 
memory the way slums grow from chapter 2, we understand that slums 
are not naturally built with disti nct neighborhoods. Planned areas oft en 
have a clear hierarchy and a subdivision in smaller structures. In the slums 
where people from the beginning or in a later stadium have implemented 
roads and other infrastructure, these structures are the subdivisions by 
which people can identi fy the place they live. However, even in these 
areas the neighbourhood that Alexander talks about can not clearly be 
found. For example, as we look at the maps of Bandra and Malvani in 
2.2, the selected areas are home to about the number of inhabitants that 
would be appropriate for Alexander’s neighborhood (500 people). In the 
planned area of Malvani the selected area is indeed a block defi ned by  

35. Access to municipal toilet block Ekta Nagar
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two main roads. However, the area is much smaller then the suggested 
size, meaning that as we can speak of a neighborhood, it is an extremely 
dense one. For Bandra, the selected area has nothing to do with visible 
structures. Here, the density is even higher and the complete subculture 
can be considered as a single enti ty. Identi fi cati on as Alexander talks 
about can not be spoken of in this place. Although for Ekta Nagar the den-
sity is lower, and a structure of alleys and main roads can be discovered, 
there is sti ll a diff erence in scale: the identi fi able neighborhoods count at 
least fi ve ti mes the number of inhabitants that is suggested. It can there-
fore be concluded that generally spoken the scale of the neighborhood is 
not a living enti ty in slums in the way that Alexander describes them.

However, the questi on for identi fi cati on is generic. When it comes to iden-
ti fi cati on with a specifi c spati al area, it was my experience that people do 
not identi fy with a disti nct area that has clear boundaries. More likely it 
is that people will refer to places of interest for orientati on and identi fi ca-
ti on. To fi nd a specifi c ‘address’ in a place without street names, a school, 
mosk or other building is used as mark. This habit is also common in the 
formal city. Most of the ti mes the building that is menti oned is of greater 
interest then orientati on only. The buildings used for identi fi cati on usually 
have a public value, or at least a value for a reasonable group of people. 
Neighborhood identi fi cati on is therefore closely related to identi fi cati on 
with a group of people one belongs to.

Neighborhood in relati on to sanitati on
What consequences does this have for sanitati on? 
The name for the sanitary ameniti es, ‘community toilet block’, suggest 
that each block serves a disti nct and comprehensive group of people. I 
reality, this disti ncti on can not be found in spati al terms. 
Secondly, could sanitati on have the ability to play role in identi fi cati on 
with the living environment? Where Alexander focuses on boundaries for 
identi fi cati on, Mumbaikers tend to focus on places of common interest. 
However, places of common interest without exclusion can hardly be 

 

36. Women at caretakers counter
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found in the slums that are characterized by diversity. Sanitati on might be 
a functi on that can truly be named public.

3.3 People  
 
Relati ons and social interacti on in slums
As we consider that what is named ‘community toilet’ is in reality the 
toilet of 400 to 1000 persons that do not share language, background, 
religion, and more this is a complicated request. Since it became clear in 
3.1 that there is an urge to feel a personal responsibility for the common 
sanitary block, it is important to explain what social networks can be 
found in the slums.

The fi rst enti ty that people will always identi fy with, regardless of age, 
is the direct family that lives together in a house. Since most people are 
immigrants, elderly are hardly seen in the slums. The relati ons with family 
on the country side in my experience where sti ll ti ght. However, this is 
mostly expressed in the transfer of lett ers and money in daily life, since 
ti me and money for travel are scarce. If a brother, sister or cousin lives in 
the same slum the relati ons will be close as well.

Generally spoken, it is not very common to have a wide social network 
outside the direct personal domain: daily tasks usually keep people busy 
within their own domain. I spoke to many women and children that had 
never or hardly been outside their slum area. Men need to make long 
days for earning money, women alike for household tasks that are so 
much less convenient and more ti me spending under slum conditi ons. 
Women do spend a lot of ti me with direct neighbors during daily tasks 
however. It is quite common that children can go around the neighbor-
hood unwatched from young age. 

Being inside of the slums, a couple of places can observed as places 
where people informally meet each other. One can think of the places 
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37. Women and children gather in front of the elementary school in Ekta Nagar



that are also used to mark the area: public stand pipes, schools (see fi gure 
37), shops, ‘play fi elds’ (wastelands), the main roads in or around an area 
and religious buildings. Depending on the type of place, it att racts diff er-
ent people. At standpipes and schools a variety of people can be found, 
but it will mainly be women and children. Play fi elds are the domain of 
children. At main roads, specifi cally those that connect the area with the 
city, men can be found frequently for business, waiti ng for transport or 
without disti nct purpose (fi gure 38). Religious buildings might be open to 
all; children, men, women, but for a specifi c group only. 
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38. Entrance to Ekta Nagar along main road where men go for trade, chat and transport



4. Jars of water in the alley

Two o’clock, the narrow street is fi lled with people. Children run from the 
narrow alleys to the side of the street. They batt le to be the fi rst that may 
use the hand pump. Next to the gutt er the hand pump is connected to the 
water pipelines (see fi gure 40). A bunch of women walks down the road 
with the typical blue plasti c Jerry Cans and silver jars. A small boy walks in 
a small alley. He pushes a big black bicycle through the gutt er that is fully 
packed with Jerry Cans on all sides. If I come back an hour later it is as if 
the whole happening never took place.      

The streets and alleys in parti cular are the places where slum life is ex-
posed. Although sanitati on is usually not provided on this scale, there are 
a couple of issues related to sanitati on that are discussed in 5.1. In 5.2 and 
5.3, the street life in slum is further explained in spati al and social terms.
 
5.1 Sanitati on

Shared toilets
If people prosper and the density of the structure allows it, slum dwellers 
might have shared toilets, which are serving a couple of households. This 
will usually be a single toilet cubicle, adjacent one of the houses or as a 
free standing structure. This type of sanitati on is rare, and if it is applied 
the typical problems that community toilet blocks bring along related to 
responsibility are less urgent. The type is not in the scope of the thesis 
and will therefore not be further discussed. 

Street issues related to sanitati on
On the scale of the street, there are a couple of issues related to sanita-
ti on that should be further explained. First of all, the guideline for provi-
sion of water sources is one per 90 persons, which means circa one per 
20 households. This level is closely related to what people experience 
as their personal cluster of houses according to Alexander1, especially 
because slum housing is dense; it is therefore likely that people consider 
slightly more houses as belonging to their cluster as what Alexander as-

1. Alexander, 1977, pp. 198.
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sumes. Water sources can be diff erent things, as was described in chapter 
1. Most of the people in Mumbai’s slums rely on piped water of private 
or public ownership. The taps can be shaped as public standpipes in the 
alleys, but more oft en it is loose pipes that enter the slum with limited 
pressure. The water should then be gained with hand pumps. If the water 
comes from ground sources, standpipes and the space around the tap 
are oft en slightly more appropriate. In all cases, this is an issue that is of 
interest for sanitati on. People take the water from the standpipes to their 
homes. This is also the water that will be used for cleansing and fl ushing 
if water is not provided in the community toilet blocks. It is remarkable 
that the place around the water taps is the most vital place of the area, 
where many people come together during the limited hours that water is 
available.

A second theme that is worth menti oning at this scale is the theme of 
trash. A lack of good refuse collecti on combined with high land pres-
sure easily leads to polluti on. Though this seems to have no relati on with 
toilet ameniti es, it does. As garbage on the street accumulates, defect 
or inadequate toilets become left over places to dump trash (see 3.1 and 
fi gure 28). Another consequence of the trash problem is the fact that 
human waste that is in the built environment will not be removed. Mostly 
the places for open defecati on are wastelands around or inside the slum, 
that functi on as trash dump simultaneously. This also means that people 
defecate in the middle of trash and human waste of others, with all the 
health risks that come along. Children might also squat directly in the al-
leys of the slum.

5.2 Built environment

Street profi les
The street is not only the domain where specifi cally women and children 
spend most of there ti me during the day in slums, it is also the scale in 
which interacti on between human behavior and environmental design 
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40. Pumping water in the street



becomes most visible. Depending on the size of the street or alley, the 
places are used in a parti cular way. An overview of the possible profi les 
from large to small for streets is given in fi gure 41 to 48. See also fi gure 16 
and 21 for the smallest alleys.

Street life
Depending on the size of the street of alley, diff erent acti viti es take place 
in there. A photography book was published last years specifi cally about 
the foothpaths of Mumbai1. In the scenes of this book the importance 
of the public street becomes clear. The foothpath is a place for business 
shaped by small shelters or marked by a rug on the pavement. But it is 
also the place where available forms of leisure take place, where people 
eat and drink and where daily acti viti es take place. Someti mes people 
even take a nap on the street or they will come together for just a chat. 
Since most of the slums are residenti al areas in the fi rst place and the 
alleys can be incredible small, the acti viti es in the streets and alleys (apart 
from transport) are mainly daily acti viti es. Only in the main roads through 
a slum, trade may also take place, for example on the typical push carts, 
see fi gure 49. 

‘Veranda’
What is more remarkable is that even the smallest alleys of slums are 
covered with pieces of cloth or plasti c. This is the most important place 
for doing laundry, preparing food, chatti  ng with the neighbors and even 
personal cleansing. The similariti es between traditi onal Indian housing 
and the improvised slum housing becomes clear in the presence of this 
sheltered area between house and public area. This area can have many 
forms. It varies from a simple piece of plasti c hanging from one side of the 
alley to the other, to a corrugated steel shed adjacent the house construc-
ti on, a spacious shed provided with columns or a fully integrated veranda 
(see fi gure 50).
Because of the limited dimensions of alleys and streets in slums, the 
contact with neighbors in the use of this in between zone is absolutely 
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42. Street profi le of Ekta Nagar (right) alongside main road

 

41. ‘Street’ profi le of Bandra slum alongside railway
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33. Community toilet block Ekta Nagar in spati al context

 

46. Profi le of alley in Ekta Nagar

 

33. Community toilet block Ekta Nagar in spati al context
 

43. Street profi le in Ekta Nagar
 

45. Profi le of alley in Ekta Nagar

 

44. Street profi le in Ekta Nagar
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48. Profi le of alley in Ekta Nagar
 

47. Profi le of alley in Ekta Nagar



unavoidable, which in relati on to water provision for sanitati on means 
that the people sharing a single water tap will usually know each other 
quite well.     

5.3 People

Gendered use of space
The habitat of people does not have the same dimensions for everyone. 
In the slum areas of Mumbai, it is quite common for women and children 
to have their own street/alley and maybe a couple of surrounding streets 
as their territory, whereas for men it is more common to work outside 
the slum. They will therefore be familiar with a much wider area in the 
city. Typical jobs can be carpenter, hand carrier of goods, seller of goods 
in train or on the streets, see fi gure 51. Due to these diff erences in daily 
acti viti es, one can also speak of a gendered use of space in the slums. 
The public area in the alley around the house typically is the domain of 
females for their acti viti es but also for informal meeti ng, whereas the 
main roads of a slum area seems to be more diff erenti ated. For women it 
is quite unusual to be on the main roads unless it is for a direct purpose, 
whereas men can be seen everywhere also without direct purpose. 

Movements in the area
During a stay in the slum it is remarkable how few elderly can be seen. 
Partly, this has to do with the fact that most people are immigrants that 
come to Mumbai in their younger years. However, some slums have been 
there for over thirty years, and sti ll hardly any elderly will be seen there. 
Some of the elderly might return to the country as they age. But many of 
the slum dwellers are able to make progress in life, which puts the area 
into moti on. As welfare rises a litt le people might rebuild their house a 
couple of ti mes. Older slums will likely be multi  storied areas, newer ones 
are relati vely fl at. Some might extent their house by buying the neighbor-
hood. Other will move inside the slum, or to another slum. Eventually 
they might be able to aff ord a house in the formal sector as well. 
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Relati on to sanitati on
The relevance of this for sanitati on is mainly in the serving area of ameni-
ti es and in the expected way of use. For the water taps for example, it 
is likely that women and children can be found there on most days. If 
water has a limited availability during the day, this has a large impact on 
the lives of women, since they are ti ed to the area during those hours. 
Whereas women in areas with conti nuous water supply are free to work 
out-of-doors. Since for women and children the house cluster feels as 
the safe area, it eff ects them if sanitati on is organized on a larger scale, 
whereas for men this will probably not even be noti ced. Organizing sanita-
ti on on a larger scale can either be positi ve or negati ve, but in any case 
their should be awareness of the infl uence of scale on the users experi-
ence. The theme of territory for creati ng sanitati on is directly related 
to the theme of responsibility. In an interview with a young woman of 
Ekta Nagar the diffi  culti es of common responsibiliti es became clear. She 
explained me that people that cleaning the area around the house would 
oft en mean removing the personal dirt to a place slightly further or to the 
gutt er that could therefore be obstructed. This may sound foolish, but 
as public or common faciliti es are not provided for garbage and the fi rst 
concern is to provide food for the day, dealing with these issues becomes 
complicated. Specifi cally if the hope for change is limited, taking respon-
sibility for both personal and shared matt ers can easily be undermined 
by an atti  tude of indiff erence. The young woman used the metaphor of a 
hand to explain this situati on as she said ‘one fi nger can only point, fi ve 
fi ngers can take acti on’.

 

51. Carrier of goods
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5. Secret toilets in the house

Amit Singh from Dharavi slum, Mumbai:
‘I work as an assurance agent for SBI Live Insurances, so for my lifestyle I 
earn more then enough. In the future I want to be in business. (...) I will 
have a good house and live there with my family. Then we will have a bike 
or a car, and slowly we will have a normal life just like others’.1

The way in which Amit speaks is typical for slum dwellers in a sense that 
he assumes personal progress in live, of which the family house is an im-
portant measure. How are the house and sanitati on related when houses 
are not provided with private toilets? This topic is discussed in 5.1. The 
constructi on and arrangement of the house is described in 5.2 and the 
compositi on of the family in 5.3.

5.1 Sanitati on

Sanitati on in the house
As described in chapter 2, only view households in slums have their own  
toilet integrated in or next to their house. A personal experience in Ekta 
Nagar clarifi es the place of sanitati on in daily life for slum dwellers: 

The woman in fi gure 53 is Sony. We have spent quite some ti me together. 
However, we were not able to communicate, except from with hands, feet 
and prayer. Though we had fun, I felt a bit uncomfortable aft er a while 
and decided to take a break for some ti me. I att empted to tell her I was 
going to the public toilets. She asked me ‘Susu, Susu?’. I didn’t under-
stand. Again she asked me ‘Susu?’, now a bit edgy for I did not under-
stand. She started pointi ng at the sink in her kitchen. This sink, made of 
cement, is used for dishes, laundry, cooking. But explicitly not as a toilet, 
as I learned the day before. Two girls had explained me in their house: 
they told me in English what they used their sink for. When I asked them 
carefully whether it could serve as a toilet they started giggling and de-
nied without a doubt. But now, at Sony’s place, I was asked to pee in her 
sink. Well... Ten minutes later she started doing the dishes there.

1. Amit in Bendiksen, 2009.
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As people practi se open defecati on or use a community toilet, it is not 
very likely that people will go to the toilet block for urinati ng only. In 
almost every house there is a cement sink that looks a bit like a shower 
bath. This is the place for dish washing, laundry and personal hygiene, 
and, as the example shows, urinati ng. 
Most houses use a corner of the home for storing diff erent types of water 
for whenever municipal water will not be provided, see fi gure 54. An 
earthen pot with clay  on the bott om can keep water cool for drinking 
(fi ltered or unfi ltered). Several plasti c tanks provide water for other acti vi-
ti es.
  
5.2 Built environment
For rehabilitati on schemes within the city of Mumbai, a standard of 225 
square feet (21 square meters) is set for the carpet area, based on carpet 
area sizes of recent slum housing. However, sizes of slum housing widely 
vary. For the urban poor areas of chapter 2, houses of average, minimum 
and maximum sizes were marked in red. The sizes are most extreme for 
Bandra slum, where the smallest house is around 6 square meters and the 
largest around 120 square meters. Housing size is oft en related to the age 
of the structure and the constructi on type. 

Slum constructi ng  
Figure 55 depicts a sequence of housing types, which is typical for the 
phases that many slum dwellers are going through: from the empty 
handed arrival in Mumbai to the constructi on of a hut. The hut will be 
replaced by a simple corrugated steel constructi on, that will be provided 
with a foundati on later on. A brick and concrete constructi on is the next 
step, which equips the house for becoming a multi  storied constructi on. 
A couple of houses in diff erent stages of the development schemes are 
depicted in fi gure 56 to 59, see also fi gure 20 and 23.
For slum dwellers that construct their own property this scheme illus-
trates the development very well. However, now that slum dwellers have 
become half of the citi es populati on, slum housing is a complete market 
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for the informal economy. This means that all the acti viti es concern-
ing housing in the formal economy do also take place in the informal 
economy: selling, renti ng, rebuilding, merging, etc. So if someone wants 
to change property, he can go to an estate agent or contractor in the 
informal economy. 

Inside the house
Most of the houses are single or two room houses. The two room houses 
use one part for living and sleeping, and the other part for cooking and 
water related acti viti es. Oft en there is an mezzanine fl oor on which part 
of the family sleeps. Sleeping can be done on a couch or bed, but is more 
likely done on the fl oor. In terms of hygiene there is a gap between houses 
that are provided with a cement foundati on and those that are not. See 
fi gure 60 and 61 for interior photographs.

5.3 People

Family compositi on
Who are the people that live in those houses? Slums are parti cularly the 
places where young men and young families start to live. It is remarkable 
that as speaking of dreams and desires for the future, the slum dwellers 
always speak for the interests of the family above personal desires. In that 
sense, the family really is the smallest enti ty that can be disti nguished. 
Simultaneously, the roles of individual family members are disti nct. 
This is interesti ng from the perspecti ve of sanitati on. First of all, it has 
consequences for the way in which people use the house. Since men 
oft en go out for work, women spend a lot of ti me in and watching over 
their houses. The urgency of having good sanitati on close by is therefore 
greater for women. Also, for men it is quite common to urinate outside, 
whereas this is absolutely inappropriate and also more dangerous in 
terms of health for women. For men, on the other side, a facility should 
really be user friendly in order to make the men prefer organized sanita-
ti on over going on the street. 

        51

 

54. Storage of water in the house

 

55. Development of a family house
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56. Slum hut Ekta Nagar
 

57. Slum hut Ekta Nagar
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58. Slum house Ekta Nagar
 

59. Slum house Bandra
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60. Interior slum house Ekta Nagar
 

61. Interior house of Sony (Ekta Nagar)



6. Conclusions of analysis

       3. Squatt ed pipe line       62. Blabla62. Blabla

The questi ons that have directed the analysis of sanitati on in the slums of 
Mumbai are: 

How does sanitati on operate in the slums of Mumbai?• 
In what physical and social context does it operate?• 

In drawing conclusions from the analysis, the focus is on those aspects 
of sanitati on in the slums of Mumbai that relate to the design of sanitary 
ameniti es. A summary of the full analysis can be found aft er chapter 9.

Operati ng of sanitati on

In the absence of suffi  cient and adequate sanitati on, many slum • 
dwellers practi se open defecati on on the edges of the slums. The con-
sequences are easy spread of diseases, humiliati on, contaminati on of 
the environment, risks for harassment for women and the possibility 
to be violently removed from the open defecati on fi elds.

In search of a soluti on for providing the slums of Mumbai (half of the • 
city residents) with adequate toilets, the building of community toilet 
blocks that are used by 400 to 1000 people per facility turns out to be 
the only feasible approach to sanitati on.

In the implementati on of community toilet blocks, the following • 
problems are faced:

 - defects of the toilets
 - polluti on of the toilets
 - inadequate water provision in the amenity
 - limited space for discharge / unsafe discharge of black water
 - payment for toilet use above a slum dwellers budget
 - lines in front of the toilets in rush hours
 - insuffi  cient provision in number of seats
 - children facing dangers or disadvantages in using the toilets 

       62. Baiganwadi community toilets           
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 - lack of safety, specifi cally for female users
 - limited or inadequate access to the building  

In the study of community toilet blocks, the following criteria for the • 
design of sanitary ameniti es can be defi ned based on both problems 
and good practi ses: 

 - Responsibility should be clearly defi ned and facilitated. It is   
    important that the responsibility is not only felt by the care-
    taker but also by the users.
 - There should be comprehensive availability of water.
 - In choosing a locati on for the sanitary ameniti es, access for  
    users, piping and transport should be considered.
 - In the discharge system for black water, both health and envi- 
    ronment should be considered.
 - Slum dwellers benefi t most from sanitary ameniti es that are  
    constructed in collaborati on with the users.
 - In the use of sanitary ameniti es, specifi c groups require a spe-
    cifi c approach to sanitati on. For women, safety and limited 
    distance from the house are main issues. For children size of 
    the toilets important and for men a sanitary amenity should be 
    created in such way that it has their preference over open 
    defecati on.      

Despite of signifi cant improvements to sanitary ameniti es in recent • 
years, the complete picture for community toilets does not express 
that these are building of great relevance for the health of people; 
the toilet blocks have a marginalized positi on in the slums of Mum-
bai.

Physical and social context

Due to pressure on land and delay in rehabilitati on schemes for • 
slums, there is no choice but to make a living in the slums perma-
nently for most of the urban poor. Slums are dense living areas that 
are mostly located on wastelands that are not owned by the slum 
dwellers. The areas are mainly inhabited by immigrants with a variety 
of social background, religions and languages. 

Slums are usually not provided with basic services from the beginning • 
due to the informal status of the areas. In the struggles that slum 
dwellers face daily to make a living, constructi ng toilets does not have 
fi rst priority, but the health risks are impressive.

In the implementati on of sanitati on in the slums in a later stage, the • 
density of the places is problemati c in terms of access and availability 
of space. As a consequence, sanitary ameniti es that have been imple-
mented do usually not strongly relate to the spati al context. By a lack 
of clearly defi ned spaces within the slum, the spati al context does not 
indicated a logic way of distributi ng and placing sanitary ameniti es 
either. 

Whereas the term ‘community toilets’ implies that the toilets are • 
built for a coherent group, in reality the toilet blocks serve a variety 
of people that are not necessarily connected. Therefore, the sanitary 
ameniti es are not an integrated component in social context either. 

It can therefore be concluded that sanitati on suff ers from a lack of • 
embedment in the social and physical context of the slums of Mum-
bai.
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Concerning the fi rst conclusion, it is my assumpti on that the marginality 
that is expressed in the toilet blocks can not be overcome by adjustments 
in the fi eld of sanitati on alone, because of the image of dirti ness that is 
indissolubly connected to sanitati on in Mumbai. In search of a sanitary 
amenity that suits and contributes to the slums, the main questi on in 
chapter 7 is:

What additi onal programme to community toilet blocks is able to • 
repositi on the marginalized sanitati on in the slums of Mumbai?

Since the sanitary ameniti es are now not strongly embedded in the slums, 
a way should be found to fi rmly root sanitati on in the slums of Mumbai. 
The leading questi on is chapter 8 is therefore:

What spati al interventi on in the slums of Mumbai is needed to root • 
sanitati on in the context? 

Chapter 7 and 8 are separately concluded with the additi onal programme 
and a spati al interventi on for the design of sanitary ameniti es. 
In chapter 9 the results from chapter 7 and 8 are further developed in a 
single design concept for sanitati on in slums of Mumbai. 

What are the implicati ons of the additi onal programme and the • 
spati al interventi on for the design of sanitary ameniti es in the slums 
of Mumbai?

Since the last chapter can be read as the conclusion for the complete 
research, the thesis ends with a summary of the analysis in part I and the 
design principles in part II.  

All over India, the palaces are overwhelmingly beauti ful. Many of the 
palace complexes are an ensemble of buildings around a garden. Colon-
nades provide shadow with a view over the delightf ul gardens. One thing 
intrigues me in parti cular: the open water channels that ti e all buildings 
together by streams of fresh water. From the spring of the water, it passes 
gardens, squares, colonnades and rooms for refreshment. 
Traveling through some of the historic citi es of India, I see large ponds in 
the city center where water is stored. Although many of them have fallen 
into decline, the splendor of the places can sti ll be felt. Refi ned and highly 
decorated buildings surround the ponds, with stairs descending to the 
water.
Every ti me I scroll through the pictures of these places, I can not under-
stand how the abundance of the places can exist next to the awkward 
shortage in the slums. I keep wondering whether something with that rich 
approach to architecture and water can be applied to the slums...   

In order to do an architectural design proposal for sanitary ameniti es 
that suit and contribute to the slums of Mumbai, principles for design are 
defi ned in this part of the research.  

Some criteria for the design of sanitary ameniti es were already deter-
mined in the analysis of part I of this thesis. However, two major hin-
drances for the functi oning of sanitati on in the context of the slums of 
Mumbai were concluded that can not be overcome by small adjustments 
only:

Community toilet blocks have a marginalized positi on in the slums of • 
Mumbai in relati on to their relevance for health.
Sanitati on suff ers from a lack of embedment in the social and physical • 
context of the slums of Mumbai.



7. Adding programme to sanitary ameniti es

What additi onal programme to community toilet blocks is able to reposi-
ti on the marginalized sanitati on in the slums of Mumbai?

As was concluded in the analysis of part I, slum sanitati on is burdened 
with an image of dirti ness. In order to overcome marginalizati on of the 
sanitary functi on, the focus in this chapter is on fi nding functi ons that can 
be combined with sanitati on in a relevant way. The assumpti on is that the 
sanitary functi on will be valued more if it is an integral part of a functi on 
that is not burdened with negati ve associati ons. 
To make a successful combinati on with sanitati on in the slums of Mumbai, 
the additi onal programme should meet two criteria:

There should be a need for the added programme in the slum areas • 
of Mumbai.
The link between the sanitary programme and the additi onal pro-• 
gramme must be obvious. 

In the search for additi onal programme, three small studies have been 
done:

A creati ve session has been organized with six parti cipants on the 1. 
subject of adding programme to sanitati on in the slums of Mumbai. 
Organizing a creati ve session is a method that is frequently used by 
designers in diff erent fi elds to generate a large number of ideas in a 
short ti me period. Diff erent types of brainstorming are the key to fi nd 
new ideas quickly. During the session on slum sanitati on, the brain-
storms that took place where an oral group brainstorm, a brainstorm 
by drawing possibiliti es and a brainstorm by adding writt en and 
drawn ideas to the ideas of neighbors. The session was facilitated 
by Claire Visee, student in the fi eld of industrial design. The other 
parti cipants were from diff erent disciplines to secure diversity in the 
ideas. 
An analysis has been made for three Indian types of water sources. 2. 
The reason for studying this specifi c functi on is twofold; during my 
stay in India I noti ced that many of the water sources are lively places 

       64. Bathing in the rain           
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65. During the creati ve session

with great relevance for the users. Besides that I discovered that 
these places belong to a rich architectural traditi on of creati ng water 
sources in India, something that is lost in the slums of Mumbai as can 
be read in the chapter 4.
An analysis has been made of public baths in Arabic society. The func-3. 
ti on of bathing is highly valued in many Arabic areas. Opposing many 
countries where bathing is a highly private acti vity, bathing in the 
Arabic traditi on is a public acti vity. Just like sanitati on in the slums, it 
is an inti mate functi on that is publicly organized. For this reason, the 
possibiliti es for combining with sanitati on were studied.

The results of the three studies are presented in this chapter. During the 
studies, some aspects of the studied material turned out to be relevant 
as an inspirati on for the project, without the direct possibility for adding 
programme. These inspirati ons are discussed in the chapter as well.
The chapter will be concluded with a moti vated choice for the functi on to 
design for Mumbai’s slums.
 
7.1 Brainstorm on additi onal functi ons

The brainstorm that was organized for idea generati on on additi onal func-
ti ons contained two parts. 
During the fi rst part, the focus was on generati ng quanti ty. By talking and 
drawing, a series of ideas for additi onal programme was produced that is 
summarized in the table of fi gure 66. One of the rules during a creati ve 
session is that ideas may not be rejected during the brainstorm, to keep 
the fl ow in the session and hitchhike on each others ideas, see fi gure 65. 
For this reason, many ideas can be fi nd in the table that do not immedi-
ately make sense in terms of soluti ons.
In the second part of the session, the parti cipants were asked to pick 
some of the ideas of which they thought those might have some potenti al 
for the topic. Those ideas were further worked out by sketching in coop-
erati on: the fi rst person draws his visualizati on for additi onal programme 
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Brainstorm of additi onal programme to sanitati on
 

Transport
  Sanitary taxi
  Facility train
  Rent a car
  Bicycle reparati on
  Drive motorcycle 
  Rent a cart 
  Stati on (bus/train)
  Filling stati on of biogas

Educati on
  Floati ng ecological school gardens
  Sanitary pilgrimage
  Pregnancy lounge
  Educati on on fornicati on
  Informati on centre
  Museum
  Library
  School
  Day care 

Recreati on and get together (non-food)
  Swimming pool
  Family visit
  Exchange actualiti es / gossip
  Social acti viti es
  Going for a walk
  Community centre
  Park 
  Dancing
  ‘Hanging’ / lounging
  Watching TV
  Resti ng
  Movies / cinema
  Rope carrier
  Pool centre
  Horse riding 
  Zoo 
  Ski dome 
  Roller coaster 
  Distorti ng mirrors

Economy and entrepreneurship  
  Mobile soup kitchen  
  Bridal fashion
  Employment/recruitment agency
  Garage / workshop
  Market
  Shopping

Eco balances and agriculture
  Water square 
  ‘Hanging gardens of Babylon’
  Vegetable garden
  Botanical garden
  Recycling and composti ng 
  Urban agriculture

Recreati on and get together (food)
  Coff ee wall
  BBQ place
  Watertupe
  Café
  Cooking 
  Eati ng
  Sell of chai
  Soup kitchen  
  Coff ee house

Hygiene, health and personal care 
  Pregnancy lounge
  Barber
  Drying cloths
  Cleaning
  Mental care / psychiatry
  Place for laundry
  Beauty salon
  Laundry
  Pumping water 

Communicati on
  Tea and phone house
  Call centre
  Internet centre
  Phone house

Religion and related
  Sanitary pilgrimage
  Cemetery
   

 

66. Brainstorm of additi onal programme to sanitati on during creati ve session
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combined with sanitati on, this is passed on two the next person who adds 
his share, and so on. The concepts that were developed in this way can be 
seen in fi gure 68 to 76. 
The session was fi nished by making an esti mati on for the relevance of 
the generated concepts in the context of slums in Mumbai and for the 
relevance of the added programme in combinati on with sanitati on, see 
fi gure 67. The soluti on that came out of the session as most promising 
was the idea for the ‘water square’. The additi on of places to play in slums 
seems signifi cant and the presence of water is relevant to sanitati on, 
although the feasibility of water use for recreati on should be doubted in a 
situati on of water scarcity.   

To conclude, it is important to say that the results from the creati ve ses-
sions should not be seen as absolute conclusions, they are an explorati on 
of possibiliti es. 
Some qualiti es for design repeatedly came back during the session and 
are worth menti oning for that reason. Those are:

If it is hard to interrupt in a slum area, would it be possible to create • 
mobile sanitati on?
If sanitati on is combined with another functi on, can refuse materials • 
from the toilets be serving the other functi on for energy or ferti lizer? 
Or can waste water from the additi onal functi on serve the toilet func-
ti on for fl ushing?

water square

Feasibility of solution combined with toilets
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pregnancy lounge 

swimming pool

ecological school gardens

chai and phone house

mobile soup kitchen

coffee wall

sanitary pilgrimage

facility train

 

67. During the creati ve session
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Eco balances and agriculture: Water square
The water square provides open space in the slum with the possibility 
for water recreati on. Toilets are located at a second layer underneath the 
playground, where the water can be used for cleaning and fl ushing.

Transport: Facility train
Since many of the slums are located alongside or around a railway line, 
the idea came up to use the possibiliti es of the railway line instead of 
intervening in the densely populated area of the slum. Instead of using 
the railway carriages for passengers or goods, the carriages are used as 
service zones. Main purpose of the train is being a mobile service centre 
with stops in every slum rather then transportati on. Possible functi ons for 
the separate carriages are small shops for grocery and stati onary, a clinic, 
an internet cafe and of course sanitati on. 

 

68. Facility train
 

69. Facility train
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Recreati on and get together (non-food): Swimming pool
In the recreati onal sector the idea came up to combine toilets and a 
swimming pool. The swimming pool is a place where specifi cally children 
have a place to do sports. Adding toilets makes it a place where a variety 
of people comes together connected by their children. Toilets are under 
the responsibility of the caretaker of the swimming pool, for which clean-
ing and maintenance instruments can be shared. 

 

70. Facility train

Recreati on and get together (food): Coff ee wall
The coff ee wall functi ons as a physical barrier to defi ne space in the 
transiti on zone on the edges of a slum. The wall is equipped for toilets on 
one side and has a coff ee counter on the other side. A biogas installati on 
is installed inside the wall for the transformati on of human waste into gas 
for use in the kitchen of the coff ee counter.

 

71. Coff ee wall
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Religion and related: Sanitary pilgrimage
In the idea for a ‘sanitary pilgrimage’ toilets are on the main route to 
religious places or connected to these in order to have responsibility for 
the sanitary functi on clearly defi ned. In additi on educati on on hygiene 
and cleanliness can be taken care of by the religious leaders in order to 
emphasize the importance of good sanitati on for society.  

Communicati on: Tea and phone house
The tea and phone house is a small pavilion with sanitary functi on on the 
inside and adjacent canopies outside for drinking tea and making phone 
calls.   

 

72. Sanitary pilgrimage
 

73. Tea and phone house
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Educati on: Ecological school gardens
The ecological school garden proposes toilets integrated in the educati on-
al environment by school gardens. The combinati on of toilets and garden 
provides opportuniti es for a smart ecological cycle for human waste 
materials. The gardens give rise to educati on on health and environment 
in the school.  

Economy and entrepreneurship: Mobile soup kitchen
The mobile soup kitchen is an interim soluti on for slum sanitati on. It is a 
van specifi cally equipped for the combinati on of toilets and selling soup. 
The concept of street vendors with mobile carts for trading foods in now 
extended with sanitati on and applied to a van. The commercial functi on 
helps to make sanitati on fi nancially feasible. 

 

74. Ecological school gardens
 

75. Mobile soup kitchen
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Hygiene, health and personal care: Pregnancy lounge
The link between health and sanitati on is easily made. Physically con-
necti ng toilets and health functi ons is considered in this idea. One of the 
possibiliti es is to connect toilets to a health centre for pregnant women by 
connecti ng the toilets to a pregnancy lounge.

 

76. Pregnancy lounge

7.2 An Indian approach to water

Due to the heavy rainfall during very limited period of the year, dealing 
with water has ever been a theme in Indian society. During my stay in In-
dia, I found diff erent types of water sources and water storage places that 
are remarkable both for their design and for the lively way the sources are 
used by people.
The characteristi cs of the three main types that can be disti nguished1, the 
‘vav’, the ‘kund’ and the ‘ghat’, are further explained is this paragraph. 

Vav 
Vav is the Hindi name for step well. Step wells are water sources dug 
deep enough to reach the ground water. Instead of pumping the water 
up, people descend an incredible number of steps to reach the water 
that reaches higher or lower depending on the season. This architectural 
interventi on greatly infl uences the way of use. The stairs now functi on as 
public space, that is not only used for transit, but also for doing laundry, 
social interacti on, drinking and more. Diff erent phases at the stairs have 
diff erent functi onal meaning as well. Figure 78 illustrates how this is facili-
tated in architecture. 

The stairs are introduced with a pavilion on ground fl oor level that is 
mainly used for social interacti on and as a rest place aft er getti  ng water 
from downstairs. On the stairs, landings are introduced where stairs and 
constructi on meet. These places are used both for acti viti es like laundry 
and cleaning the body and as platf orms for rest. Smaller pavilions are 
places at all joints of constructi on and horizontal traffi  c and are used for 
social interacti on mainly. The platf orm around the source on lowest water 
level parti cularly is a lively place with men and women fi lling their jars, 
brushing teeth, washing their bodies. Children playing and even animals 
drinking. In some step wells horizontal traffi  c areas are extended with 
cut out spaces for more private acti viti es like washing or even sanitati on, 
see fi gure 77. Most interesti ng is how functi onal necessiti es for the water 

1. Kulbhushan Jain, 2002, pp. 65-70 and Livingstone, 2002, chapter 1.
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77. View in vav

 

78. Vav secti on and plan

 

79. Kund secti on
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source are exalted to places of social importance.  
Kund
Kunds are ponds for rainwater storage. Like in the vavs, the water in the 
this ponds will also be reached by stairs, fi gure 79. The playful shape of 
the stairs derives from the desire to minimize the water surface to avoid 
losses by evaporati on. The descending surface is not only appealing in 
expression but is in use as functi onal zone by users as well. The shape of 
the stairs facilitates a ritual way of using: one should always choose which 
combinati on of stairs to take in an almost infi nite number of possibiliti es. 
It is an important value of Indian culture to never directly approach water, 
but always gradually. Again in this type the gradual approach facilitates 
places for laundry, cleansing of the body and social interacti on, see fi gure 
80. However, the approach is now less dramati c compared to the vav. This 
can be explained by the possibility to access the water from any directi on, 
which also allows sunlight to enter the kund.

Ghat  
The last waterwork to be discussed is the ghat. A ghat is a wide series of 
steps alongside a river, sea or lake, see fi gure 81 and 82. The stairs shape 
the transiti on zone from open water front to water, again in a gradual way. 
The way of use is comparable to the kund. However, since surface water is 
not appropriate for drinking, the acti viti es alongside slightly diff er. Filling 
jars is no longer the main acti vity, but people can be seen fi shing and it is 
also an important place of trade for goods transported over water. 
A specifi c type of ghat is the dobi ghat, see fi gure 83. This is a place where 
a series of open cubicles is placed to provide space for doing laundry. 
Every cubicle can be fi lled with water, with a scrub stone in the centre. All 
cubicles are connected to an open gutt er for outlet. The total domain is 
facilitated with heati ng installati ons, centrifuges and clotheslines. In some 
slums simplifi ed samples of this functi on can be found.
 
To conclude, some two common qualiti es of the diff erent types of water 
places can be summarized: 

80. Kund
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81. Ghat secti on

 

82. Ghat in use
 

83. Dhobi ghat Mumbai
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In the waterworks the relevance of water supply for society is ex-• 
pressed in the liveliness of the places for more then fi lling water jars 
only. The places are intensively used for water based daily acti viti es 
and they have become important places for social interacti on of 
people. Evidently, supply of water has this ability to gather people.
The architecture of the places maximally facilitates both practi cal and • 
social functi on of the water sources. Functi onal requirements have 
become reason for specifi c moments for acti vity and interacti on. In 
relati on to this, the cultural value that ordains indirect approach of 
water has led to the strong combinati on of water and stairs in the 
waterworks. 

7.3 Public baths in Arabic society

In a history thesis writt en on Arabic public baths, the relati on between 
functi on and architecture of the baths was studied1. Concerning the func-
ti on of the baths in Arabic society, the most remarkable fi nding was that 
public baths are not only valued as a place for cleansing the body, but four 
other reasons to use the public bathhouses were also found:

The bathhouse as a place to become beauti ful• 
The bathhouse as a place for religious purifi cati on and contemplati on  • 
The bathhouse as a healing place for body and mind• 
The bathhouse as a place for social gatherings  • 

The public baths are, just like sanitati on in the slums of Mumbai, a public 
facility for an inti mate functi on that can easily to subject to shame. 
However, for the public baths the place is highly valued, opposite to the 
marginalized sanitati on in Mumbai. 
In the history thesis, the diff erent functi ons of the public baths were stud-
ied in relati on to the architecture of the baths. In this study, three quali-
ti es in the bathhouses were found that make the bathhouses an att racti ve 
place in the eyes of the user, which will be explained in this paragraph. 

1. Lanti ng, 2011.

 

84. Hamam e-Vakil, Fars, Iran.

 

85. Floorplan of baths in Alhambra Palace, Granada, Spain.
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The bathhouse as a place for transformati on
In all the reasons that users of the public baths gave to visit the place, one 
feature of the bathhouse was commonly menti oned regardless whether 
people visited the baths for cleaning, healing, ritual cleaning, becoming 
beauti ful of having a social talk: the bathhouse is a place for transforma-
ti on.
An old Moroccan saying is: ‘You will leave the bathhouse diff erent then 
when you came in’.1  Poems describe the beauty that one can see in 
the shining skin and the fresh red color of the face of the bather. Koran 
interpretati ons focus on the transformati on due to ritual cleaning in the 
bathhouse. Colorful nature patt erns in the ti ling of the bathhouse are 
expected to have a healing eff ect (see fi gure 84): ‘Beauti ful, bright and 
colorful scenario’s refresh the soul and drive away melancholic thoughts’.2 

In the most basic functi on as a place for bodily cleaning, the importance 
of transformati on can be found in the compositi on of the building. In all 
Arabic bathhouses a sequence of spaces can be found that defi nes the 
diff erent stages of the bathing ritual. The baths in the Alhambra palace 
are a good example of this, see fi gure 85. The fi rst zone (A) is a rest and 
entrance room, secondary rooms (B1, B2, B3) are the bathing spaces that 
are shaped diff erently aft er their functi on. The series of spaces ends with 
the heati ng installati on room (C), meaning that people transit the spaces 
in opposite directi on of the heat fl ow. The rooms for diff erent stages of 
bathing also functi on as transiti on zones that have meaning in terms of 
hygiene. Some spaces are narrow and strictly functi onal, others will be 
used for social interacti on as well. 
       
The bathhouse as a public private place for women
Marjo Buitelaar has studied the bathing habits of women in Morocco3. 
She describes the bathhouse as a complex social situati on that touches 
many dimensions in the life of women. In this context, Buitelaar describes 
the value of the bathhouse for women as a ‘public-private’ place. She 
explains: ‘In contrast to the domain of the house, where the inti macy of 

1. Buitelaar, 1996, pp.59.
2. Sherwani et al., 2006.
3. Buitelaar, 1996, pp. 75-94

 

86. Main bath space in the Baths of Hasseki, Istanbul, Turkey



women can be disturbed by male family members, the women’s bath-
house will always be a female domain.’ 1

The bathhouse in this way is the ulti mate place to be released from daily 
routi nes and social expectati ons for a while. Interference by male relati ves 
is impossible, since the act of bathing should strictly be sex separated in 
Moroccan culture. The acti viti es in the bathhouse take some ti me and do 
not fully occupy the mind. This concerning the privacy in the bathhouse, 
the second layer of it is the bathhouse as a public space for women. 
Buitelaar explains the popularity of the bathhouse as a consequence of 
the possibility for meeti ng women other then the direct relati ves2. Next to 
possibiliti es for extending her social network, news and gossip will reach 
her here. For some women the possibility to talk confi dently to a stranger 
without the presence of direct relati ves is att racti ve.

The descripti ons of the female habits for the bathhouse from Buitelaar 
can easily be imagined by studying the architecture of the baths. Although 
not Moroccan but Turkish, the Baths of Hasseki in Istanbul are interesti ng 
in this perspecti ve, see fi gure 86. In the plan, the left  wing is for male us-
ers and the right wing for female users, see fi gure 87.  
The diff erences that can be found between male and female side are 
small but signifi cant. The fi rst thing to be noti ced is the directi on from 
which one enters the building. The male users enter the building in line 
with the longitudinal shape of the building, where a main road passes the 
building. The building is presented to the road by a portal resti ng on six 
columns and a doorway in the middle behind the colonnade. The female 
users enter in perpendicular directi on from a park. Their entrance is in-
conspicuous and more or less hidden in a corner of the building. Once in-
side, the shape of the entrance hall is the same for both sides. The height 
of the cupola on female side is slightly lower, because the ground level on 
this side is slightly lower as well. The male side has a more monumental 
expression, for the entrance door provides a direct view in the bath-
ing zone. This sight line divides the entrance in two symmetrical parts. 
From all four sides light fl ows in from four windows high in the room. 
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1. Buitelaar, 1996, pp.87.
2. Id, pp. 89.

 

87. Floor plan of the Baths of Hasseki, Istanbul, Turkey

 

88 and 89. Decorated water basins and benches in the baths of the Alhambra Palace 



On ground fl oor level, three windows provide both view and light into 
the building. The orderly compositi on of all windows is emphasized by 
decorati on. On female side, both decorati on and light entering the room 
are less abundant. Windows on ground fl oor level are absent, for which 
peeping in the rest room is impossible. On higher level light fl ows in from 
three windows in two directi ons and from only one window in the other 
two directi ons. For the perpendicular directi on of the entrance door, now 
the bathing zone is not directly visible and the space is more sober in 
comparison to male side. All the small diff erences lead to a more private 
and protected compositi on for the female users, while not interrupti on 
the public use of the functi on.  

Baths beyond functi onality
The third quality of the Arabic baths is in the way functi onal necessiti es of 
the baths have been facilitated in architecture to make the baths a place 
of comfort. The entrance hall of the baths of the Alhambra illustrates this 
very well. In functi onal terms, this hall is an introducti on to the bathing 
ritual. It is the place where bathers undress before bathing and redress, 
rest and refresh with some cold water aft er bathing. This functi onal ele-
ment have been worked out in a special moment in the architecture of 
the Alhambra baths by placing a central fountain for refreshing water. 
Benches are places on the sides which are framed twice by highly deco-
rated arches. Light from above accentuates the fountain.
In the same way framed niches are created inside the baths to highlight 
the basins for cleaning water. The total compositi on makes it appealing to 
take good care of oneself by cleaning the body.  

In conclusion, three qualiti es of the Arabic public baths make the functi on 
precious in the eye of the user:

One will leave the bathhouse transformed.• 
The bathhouse is an inti mate place for social interacti on away from • 
the personal home for women.
The bathhouse is shaped as a place of comfort for personal care.  • 
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7.4 Conclusions 

In the search for a additi onal functi on to sanitati on, qualiti es of Indian 
water sources, Arabic public baths and a series of other functi ons gen-
erated in a brainstorm have been explored. The criteria for additi onal 
programme were that there should be a need for the programme in the 
slums and that the link between the additi onal programme and sanitati on 
is obvious.
  
In the study of Indian water sources it was concluded that the water 
sources have the ability to facilitate social gatherings for daily functi ons 
like getti  ng water, cleaning, washing and doing laundry. This is something 
that was also found in the slums, as can be read in chapter 4. However, 
the water taps in the slums do not show any of the richness of the studied 
examples in design. The relevance for this functi on is therefore considered 
great in order to add quality to the place.
The fact that the facility is water based is interesti ng in order to link the 
functi on to the sanitary functi on, since comprehensive water supply is 
one of the core values for slum sanitati on form the analysis in part I. Since 
sanitati on is historically water related because of the habit of anal cleans-
ing with water, the link can easily be made.

In the study of the Arabic baths, the relevance of the functi on in slums 
can not be predicted, since bathing is mostly not a public functi on re-
cently in India. However, water is scarce in the slums and if a public facility 
for bathing is available, the link with sanitati on is easily made because the 
functi ons are both inti mate functi ons in a public setti  ng. In this combina-
ti on it should be considered that the baths are valued for the positi ve 
transformati on that takes place in the bather, whereas the toilets are 
associated with dirt. It is a challenging combinati on since it might not be 
accepted, on the other hand it is the ulti mate chance to combine sanita-
ti on with a functi on that is associated with cleanliness.      
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In the brainstorm, water based play fi elds for children were preferred. 
The relevance of this functi on in the slums is great, since space to play 
is scarce and might be polluted by open defecati on. Simultaneously, the 
feasibility of using water for playing should be doubted in the context of 
water scarcity. 
In combinati on with sanitati on, the link between playing and toilets is not 
very strong, but the availability of water is positi ve. 

In conclusion, water sources could be a good carrier for the sanitary func-
ti on. With water as the carrier for the design, it becomes interesti ng to 
explore the possibiliti es for using water sources to support other water 
related functi ons of which sanitati on is one:     

The design challenge for extended sanitati on is to create a public amenity 
based on water supply, that will facilitate a combinati on of functi ons for 
water related daily acti viti es: sanitati on, laundry, bodily cleaning. Special 
att enti on should be paid to creati ng domains that are safe and comfort-
able for diff erent user groups, see fi gure 90. 

The signifi cance of the functi on combinati on can only be assumed be-
forehand. The design will therefore be a test. Eventually the end product 
should prove the assumpti on for the extended sanitary functi on relevant 
in its context or not in.

 

90. Water as a carrier for sanitary design.



        II. Principles for sanitary design in the slums of Mumbai  7. Adding programme to sanitary ameniti es  76 



8. Spati al interventi ons in the slum

What spati al interventi on in the slums of Mumbai is needed to root sani-
tati on in the context? 

For the constructi on of sanitary ameniti es in the slums of Mumbai, the 
slum should be intervened in some way. Intervening in a slum area is 
diff erent from building for a formal environment due to a lack of for-
mal regulati ons, but also due to the typical density and morphology as 
described in chapter 2. In search for a spati al interventi on that can root 
sanitati on in the area, criteria can be formulated based on the objecti ve 
for defi ning design principles:

The interventi on should suit the slums.• 
The interventi on should add quality (contributes) to the slum.• 

In relati on to the programme as formulated in chapter 7, the following 
criteria should be added:

The spati al interventi on should be able to facilitate sanitati on and the • 
additi onal water based functi ons.

  
In this chapter possibiliti es for intervening in the slum are explored based 
on the basic spati al characteristi cs of slums as described in chapter 1 and 
two.

8.1 Slum interventi ons

On the edges of slum
Slums are most oft en located on wasteland. Edges are defi ned for ex-
ample by the fl ood area of a river and empty wastelands of mud or grass. 
Furthermore, the areas are typically cut of from the formal city by high-
ways and railway lines. See fi gure 92 for an analyti c drawing.
 
The idea to place sanitary blocks on the quiet edges of a slum is not 
strange, since there are no complicated interventi ons needed within the 
slum structure that is informally organized. Besides that connecti ons for 

       91. Bandra slum           



water supply can easier reach the outsides of the slum, wastelands and 
rivers can also directly be used as outlet for sewerage.  
Figure 93 depicts the possibility of placing sanitati on on slum edges, since 
the organizati on of sanitary building here might be able to contribute to 
a soluti on on the edges of slums: dangerous zones alongside railway lines 
and highways specifi cally for kids, humiliati ng scenes of people defecati ng 
in the open sight of high way users, highly polluted empty zones and fl ood 
areas that spread diseases deeper inside the slums. One can imagine the 
benefi ts of creati ng a building as a buff er between living area and polluted 
wastelands, highways and railway lines.   

Within the dense structure of slum
In chapter 3 some att enti on was already paid to the inner structure of 
slums, in which the diff erences from slum to slum are typical. One thing 
all slums have in common: the structure is dense and the ground coverage 
is very high since all houses have access on ‘street’ level.
Interventi ons of diff erent types can be imagined in this structure to create 
sanitary buildings, that deal in diff erent ways with the issues of access and 
marginality of sanitati on in the built environment: connect to main routes 
through the structure as much as possible, neglect the structure, built 
inside the rarely available open spaces, create a building to fi t the dense 
structure, create open space instead of adding structure, building on top 
of existi ng and creati ng mobile sanitati on, see fi gures 94-100. 
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92. Analyti c sketch of slum edges

 

93. Interventi ons in the slum on the edges      



Connect to main routes
Some slums have a more disti nct subdivision by streets and alleys then 
others. In those provided with some sort of main streets, the plots around 
the main streets are interesti ng for sanitati on in the frame of visibility and 
accessibility. 

Neglect the existi ng structure
Coming from the desire that the new structure will add to the slum and 
also will trigger new building initi ati ves, predecessors have explored possi-
biliti es to transform slums by adding a structure that is in strong contrast 
with the existi ng. An example of this is the interventi on depicted on this 
page of Viccliecca in South America.  
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Mobile sanitati on
In relati on to the soluti on of connecti ng sanitati on to main infrastructure 
like streets, another approach is to let sanitati on make use of the main 
infrastructure by creati ng mobile sanitati on, as was also seen in the previ-
ous chapter. By drawing it also becomes clear that there is a desire to 
create something with a permanent character, since a mobile soluti on will 
not be able to essenti ally add value to the area. 

Building to fi t in the dense structure
Building within the existi ng slum structure requires a diff erent approach 
since the physical approach to the building happens in a narrow area. Just 
like a monumental building doesn’t fi t in a regular street, a regular facade 
doesn’t fi t in the alleys of slum. If something is built within the existi ng 
structure, it therefore seems logic to create something that do empha-
sizes the inner world more then facade.

 

94. Connect to main routes

 

97. Mobile sanitati on

 

96. Neglect the existi ng structure

 

95. Fit in the dense structure



Creati ng open space
In the observati on of the structure the absence of open space is striking, 
whereas the use of (semi) public areas is very popular both in Mumbai in 
general and in slums. This is an incenti ve for creati ng a built facility that 
surrounds open space as a save, yet public open area. This is parti cularly 
interesti ng because of the functi onal program that has many outdoor ele-
ments.

Build inside available open spaces
In slums where open spaces can be found, these places can be used for 
building in order to not have the problem of intervening in the existi ng 
houses and buildings. However, open spaces are rare and their presence 
is precious in the dense structure. Sti ll, adding something small in an open 
space can be a moti ve for upgrading the open space to a valuable space, 
since they are now oft en highly polluted or spoiled. 

Building on top of existi ng
Respecti ng the existi ng could result in building on top of the existi ng. Vis-
ibility of the sanitary ameniti es could be a positi ve result. However, there 
seems to be some inequity in creati ng a facility with a permanent charac-
ter on top of privete structures with a temporal character.

 

98. Creati ng open spac

 

99. Build inside open spaces

 

100. Building on top of existi ng
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8.2 Conclusions

The criteria for the spati al interventi on predicted that the interventi on 
should suit and add quality to the slum area and be able to facilitate 
sanitati on.

Considering the soluti ons on the edge of the slums and within the slums, 
some values can be found in the study for the desired interventi on:

Constructi ng on edges and along main roads makes access easy.  • 
Creati ng height makes the building visible.  • 
Ground based buildings have a more permanent character.• 
Building on the edge can create a buff er between. • 
Permanent interventi ons in the slum might become an example for • 
constructi on in the direct surrounding of the building. 
Building within the dense structure for facade expression limited, • 
which required special att enti on for transiti on zones and interior.
By creati ng open spaces in the slum, density is decreases instead of • 
increased. 

The possibility of creati ng open space in the slum is parti cularly interest-
ing:

Within the context of slums, adding something is always problemati c • 
since density is one of the main issues of the areas. Creati ng open 
space is therefore highly desired as an additi onal quality for slums. 
Recently, Mumbai has the lowest open space rati o in the world, there 
is only 0.03 acre per populati on of 1,000 as against 5.3 acres in New 
York and 4.4 acres in New Delhi1. In slums the availability of open 
space is even lower. In additi on to those data, my personal experi-
ences in the slum confi rm these data by the wish of school children 
for a school garden or square. 
In the analysis of sanitati on, access and the availability of space for • 

discharge turned out to be important for designing sanitati on. The 
creati on of open spaces will therefore be able to facilitate sanitati on 
very well.

In intervening the slum areas by creati ng open space, it should be consid-
ered that buildings that are removed can not easily be positi on elsewhere 
because of pressure on land. The main concept for the interventi on is 
therefore to intervene by making a building of the court yard type, in 
which removed functi ons in the slum can be placed on top of the building, 
surrounding the court yard. 
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9. Implicati ons for sanitary design

What are the implicati ons of the additi onal programme and the spati al 
interventi on for the design of sanitary ameniti es in the slums of Mumbai?

The results from previous two chapters have defi ned the design challenge 
in programmati c and spati al terms:

Creati ng a public amenity based on water supply, that will facilitate a • 
combinati on of functi ons for water related daily acti viti es: sanitati on, 
laundry, bodily cleaning. 
Creati ng open spaces in the slum by designing with court yard typol-• 
ogy.

The principles that were defi ned for additi onal programme and spati al 
interventi on have implicati ons for the sanitary amenity that will be de-
signed. In this concluding chapter the proposed programme and inter-
venti on will be further developed in a coherent concept for the slums of 
Mumbai, that results in a quanti fi ed programme.

In the fi rst paragraph, the needs for sanitati on and additi onal programme 
are considered in quanti ty and quality. In the second paragraph, the way 
in which the functi ons have to be distributed over the slums is subject 
of research. In the third paragraph, the possibiliti es for saving water are 
studied. Paragraph four concludes with the programme of requirements.
   
9.1 Needs for water supply, toilets, bath and laundry faciliti es 
Research in urban poor areas of India has displayed both recent situati on 
and directi ves for water supply capacity and toilet provision. Bathing and 
cloth washing is now done in the private domain inside or in front or the 
house, without specifi c faciliti es. However, directi ves for a newly intro-
duced public functi on for bathing and laundry can be abstracted from 
data on diff erent types of water use aft er proporti on of consumpti on. 

Water supply 
For all India around two third of the urban poor is expected to have pri-

       101. Water supply in Ekta Nagar           



vate water in their houses. One third relies on standpipes or other shared 
sources.1 However, my personal experience in Mumbai’s slums is that 
shared sources were the standard, with only few excepti on for the ‘rich’ 
squatt ers of the neighbourhood. The guideline for the distributi on of spot 
sources and standpipes in India is that one source should be available for 
twenty families within a distance of 100 meters from the house. People 
should be able to obtain a minimum of 40 liters of water per capita per 
day (lpcd) for this type of sources. The norms for households with private 
water supply is much higher, between 70 and 125 lpcd depending on 
presence of underground sewerage. Even though 40 lpcd in itself is insuf-
fi cient, in reality the availability may be around 25 lpcd.2 
 
In the scope of the design of places for water supply, two things can be 
noti ced. First of all, as seen in many of the other services for slums, the al-
ready less endowed inhabitants without private water supply suff er from 
strict limitati ons in water provision. In this context, att enti on for adequate 
and suffi  cient provision of water is even more important. Secondly, the 
most reasonable scale of interventi on is on housing cluster level, due to 
limitati ons in walking distance with heavy water jars for home use.

Apart from the capacity of standpipes and spot sources, some other 
features of the sources are relevant in this context. The water supply for 
sources based on piped water oft en has a limited period of supply each 
day or supply is irregular due to low pressure. This has many implicati ons 
for the fl exibility during the day for mainly women in the slums. From 
a design perspecti ve, inhabitants will greatly benefi t from storage that 
equals the availability. Also, someti mes riots are reported at the stand-
pipe, because the prices for water rise by intermediaries that own money 
by pumping the low pressured water.
Another problem of the water supply is that quality of the water spe-
cifi cally for drinking is not guaranteed. Additi onal purifi cati on might be 
needed. 

Furthermore, water waste at standpipes is a generic problem in Asian 
citi es for three reasons3: with irregular supply people are eager to take 
as much water as possible at the moments of availability. Overfl owing 
buckets are very common in this situati on. Leakage is the second cause 
for waste. Both of these problems are directly related to the issue of 
responsibility and care taking. The third reason for waste is the illegal tap-
ping of water for example from industrial areas, which is sold to the urban 
poor for daily use. Exact data on waste in Mumbai are not available, but 
an order of magnitude can be imagined by knowing that the percentage 
of non revenue water in Delhi is 50 percent4.   

Data for design: 40 lpcd required per 20 households (90 people) on hous-
ing cluster level which is a capacity of 3600 liters per day for each stand-
pipe at housing cluster level (assuming that all of the people in one cluster 
rely on a standpipe and none have water supply at household level).

Toilet provision
Sulabh, one of the social services organizati ons in Mumbai, has a mini-
mum standard for toilet provision of one toilet per 50 users5. In recent 
situati on, occupati on varies from 58 to 273 users per seat with an average 
of 81.
As was menti oned already in the fi rst part of the report, from an eco-
nomic point of few signifi cant capacity building for toilet seats is only 
feasible by constructi ng community toilet blocks for 400 to 1000 people. 
As a consequence of these directi ves, an average toilet block will contain 
8 to 20 toilet seats. Determined by serving area the amenity relates to the 
scale of ‘neighbourhood’, even though this scale can not be discerned as 
such in most slums of Mumbai.
Besides the specifi c number of seats, an esti mati on of water capacity re-
quired for toilets can also be made. The required capacity is dependent on 
three factors: use of anal cleansing water, use of fl ushing water and water 
used for cleaning the facility. Flushing water will usually be the defi ning 
factor for capacity. There are three possibiliti es: fl ush toilets, pour fl ush 

1. Laquian, Tewari and Hanley, 2007, pp. 46.
2. Id., pp. 47.
3. Id., pp. 252 and 253.
4. Id., pp. 252 and 253.
5. Interview with Kini, 2010.

        II. Principles for sanitary design in the slums of Mumbai  9. Principles for sanitary design   84 



toilets and dry toilets. Dry toilets might result in contaminati on due to 
the absence of running water as was explained in part I of the research. 
Flush toilets require 7 liters per use, whereas pour fl ush toilets require 
only 1,5 to 2 liters per use. Using normal fl ush toilets seems irresponsible 
in a situati on of water scarcity. However, in case of pour fl ush the risks 
for contaminati on are higher by the lack of pressure in fl ushing, for which 
availability of running water for cleaning becomes even more important. 
Using anal cleansing water is the standard in India in contradicti on to the 
European habit of using toilet paper. Presuming that pour fl ush toilets will 
be used in the design, an high esti mati on for total use will be 3 liters per 
use including anal cleansing water and cleaning water.     

Data for design: amenity of 9 toilet seats for 450 users (100 households) 
on neighbourhood level, which requires 1800 liters of water per day as-
suming that people use the amenity twice a day. 

Bathing and laundry
Since bathing and doing laundry are part of water use inside the house 
mostly in Mumbai’s slums, water consumpti on for these acti viti es can not 
easily be disti nguished from water use for drinking, cooking and cleaning. 
Although data for Mumbai’s slums are not available, data for all Mumbai’s 
water consumpti on are available percentage wise,  see fi gure 102.

In the previous, water supply capacity was based on data that include 
water for laundry and bathing. According to the table, 23,7% and 24,3 % 
of this water should be reserved for bathing and laundry. However, the 
distributi on of water over diff erent acti viti es is assumed to diff er in slums 
from other parts of Mumbai, since prioriti es shift  in case of limited avail-
ability. It can therefore be assumed that water consumpti on for drinking 
and cooking would percentage wise be higher, whereas water for bathing 
and laundry would be lower. The assumpti on made for the design is that 
around 20% of the water would be used for laundry and another 20% for 
bathing. This means 8 lpcd for each functi on. 

Area

Neighbourhood

Street / alley

water

toilet
laundry and bathing faciliti es
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102. Daily water consumpti on in Indian citi es

 

103. Functi ons in relati on to distance from home



The second questi on is on what scale faciliti es for laundry and bathing 
would prosper. Laundry faciliti es are now occasionally placed in slums as 
shared faciliti es. Most people use the fl oor inside of outside their homes 
for cloth washing. However, sharing a facility can bring about water saving 
and the inhabitants may benefi t from it in terms of strengthening rela-
ti ons inside the slum, in this case for women. 
Bathing just like laundry in usually done in front of the house, or if the 
house is has something like a sink inside the house. Due to lack of privacy, 
the washing is usually done with cloths on. A bucket of water will be used 
to wash the body with the hands, oft en an extra jug is used to sprinkle the 
water over the body. 
In most cases the water used for laundry and bathing is the same as used 
for drinking and cooking. However, quality requirements for laundry and 
washing are less high. From this perspecti ve, it might be benefi cial for 
bathing as well to create shared faciliti es in which water saving can be 
established by for example apply rainwater harvesti ng. At household level 
rainwater harvesti ng may be applied now as well, but only for short term 
purposes that do not fully exploit the possibiliti es. Shared faciliti es also 
create possibiliti es for (gender related or individual) privacy from which 
health could benefi t.
Since a shared facility for bathing and laundry would be new, it can not 
be expected that everyone would switch to it. Therefore, it would be 
exaggerated to create a facility at a very small scale. Specifi cally if the 
functi ons are making use of rainwater harvesti ng, some space is required 
for  collecti on and storage of water. It would therefore be recommended 
to create the experimental facility for bathing and laundry on a larger 
scale then sanitati on, for example on the scale of living area that exceeds 
neighbourhood. 

Conclusions for design: amenity for shared bathing and laundry faciliti es 
should be created at district level. A district is assumed to contain around 
four neighborhoods and therefore contains around 400 households (1800 
people). Bathing faciliti es would count for 8 lpcd, the same is assumed 
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for doing laundry. An esti mati on for the percentage of people that would 
make use of shared faciliti es for laundry and bathing is 5% (90 people). 
This means that a district facility would need 720 liters per day for serving 
laundry and another 720 for bathing without saving water in comparison 
to the home situati on.   

9.2 A network of water based functi ons

Water based functi ons and serving area
As can be concluded from the previous paragraph, scales on which dif-
ferent functi ons are needed do not match. From this perspecti ve, the 
creati on of a series of faciliti es in relati on to the required serving area is 
more desired. The diagram in fi gure 103 shows the diff erent functi on in 
relati on to the distance from the house that is acceptable for users.

Water based functi ons as landmarks in the slums
The approach of interventi ons on diff erent scale levels is interesti ng in a 
way that is directly relates to identi fi cati on with neighbourhood as was 
discussed in the analysis of part I of this thesis. Challenge in this would be 
to create faciliti es in every scale that enable people to identi fy with this 
specifi c scale by values like recognizability, possibility to orientate, qualita-
ti ve shared or public space that sti mulates a sense of belonging. 
In fi gure 104 - 106 the possibiliti es for creati ng sanitary functi ons on the 
level of district, neighborhood and street with which people can identi fy 
are sketched.

A city wide system for water based functi ons
Since the water related functi ons for the design invite for interventi ons in 
the slum at diff erent scale levels, the idea of quanti ty producti on becomes 
reasonable. Specifi cally for the smallest interventi ons like creati ng a water 
supply place it would be cost-ineffi  cient to make unique designs, since the 
requirements are more or less similar everywhere. It therefore becomes 
logic to create a network that spreads the three proposed types over a 
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104. Water supply tap at street level

slum area and in a larger scale over the city. See fi gure 107 for a visualiza-
ti on of the network in a slum, that is based on the quanti ty data in 9.1.    

Generic approach, specifi c requirements
Though quanti ty producti on is reasonable from the city wide perspecti ve, 
knowing the inside of slums it becomes that a slum asks for very locati on 
specifi c interventi ons. As explained in chapter 1, due to lack of land own-
ership rights public or common interventi ons are diffi  cult to arrange. This 
literally means that it will be hard to empty clearly defi ned area of land 
for sanitary and water related functi ons. This means that specifi cally the 
larger sized functi ons should be designed specifi cally for the plot that can 
have irregular shape and context. In terms of cost-effi  ciency this fact leads 
to the idea that the system of building can be generic and that this system 
should be based on a constructi on method that does not depend on a 
specifi c grid size or material that has a large basic dimension. However, 
uniformity in materials with small dimensions and uniformity in generic 
sanitary element like taps and toilet pans is highly desired.

A city language for water based designing
This considerati on has led to the design principle of creati ng a city wide 
language for slum sanitati on that can easily be recognized on every loca-
ti on and in diff erent types of faciliti es. In order to illustrate this principle, a 
reference can be made to several city wide faciliti es. The traditi onal public 
phones in London are a good example of a recognizable city landmark, 
see fi gure 108. Another example are the underground entrances in Paris, 
see fi gure 109. Both have become a city brand. 

Implementi ng and fi nancing water based faciliti es
In relati on to branding, the possibiliti es for a commercial approach could 
be further explored by sanitary organizati ons in Mumbai. For example, the 
Tata group in India that comprises over 90 companies in diff erent com-
mercial sectors has a department for community initi ati ves1. This depart-
ment is involved in community development programmes. As a commu-

1. Tata Sons, 2011. 
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height. There are two reasons for this: 1) irregular supply can be trans-
formed to conti nuity in supply in this way, 2) lack of pressure can be 
avoided. Additi onal energy will be needed to pump the water up initi ally.
The second step is creati ng water taps for household supply. Overfl owing 
water can be capti vated and used for laundry faciliti es. 
Other source for both laundry and washing faciliti es is water collected 
by rainwater harvesti ng during monsoon, that is stored in underground 
tanks. 
Water used for laundry and bathing can sti ll be used for fl ushing toilets. 
Cleaning the enti re amenity can be done by stored rainwater as well. 
The black water from the toilets is collected in a biogas installati on, wher 
it is transformed into biogas that will be used for pumping up water in the 
tower. The refuse material that is also produced in the biogas installati on 
has to be removed every half year. 

Precise details for creati ng the cycle should be further explored in design. 
Although possibiliti es for the functi on of sanitati on and water supply pa-
vilion are more limited, the concept of buff ering and rainwater harvesti ng 
can also be applied here.

9.4 Programme of requirements
  
To conclude, the programmes for the three diff erent ameniti es in the 
network are:

Program for water based facility on district level

Water supply taps serving 90 people. Total capacity 3600 liters per 1. 
day.
Laundry faciliti es serving 90 people. Total water capacity needed 2. 
around 720 liters per day depending on saving possibiliti es.
Bathing faciliti es serving 90 people. Total water capacity needed 3. 
around 720 liters per day depending on saving possibiliti es.
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nity development programme, water based faciliti es could be fi nanced for 
Mumbai. The benefi ts of a commercial approach are threefold:

The commercial party would take care of the cost in exchange for • 
connecti ng their name to the city system.
A commercial party like Tata also contains companies that are in-• 
volved in engineering and materials by which the faciliti es could be 
constructed high quality for low-costs.
In the implementati on of sanitati on at this moment, sanitary orga-• 
nizati ons have to noti ce the need of a specifi c group for sanitati on. 
In some cases the slum dwellers request sanitati on on their own 
initi ati ve at a sanitary organizati on. In both cases, a process would be 
started in which needs and fi nance for sanitati on are considered and 
a caretaker should be found. In a commercial approach, a franchise 
constructi on could be developed in which slum dwellers can start 
their own facility according to the city system, but adapted to the 
specifi c needs of the area that are well known by the slum dwellers.    

  
9.3 Creati ng a water cycle

As seen in the previous paragraph, water related functi ons can be com-
bined on diff erent scales of slum areas. The functi on on district level for 
cloth washing and bathing that also contains water taps and toilets off ers 
opportuniti es for saving water due to multi functi onal use. In fi gure 110 a 
fl ow chart is made for water saving by creati ng a water cycle that serves 
all the functi ons of the district facility. 

Basic assumpti on for the facility is that water comes in from municipal, 
private or natural sources of drinking water quality. (If not so, an extra 
step for purifi cati on of the water can be added in the cycle). Second as-
sumpti on is that underground sewers are not available for the facility, 
which is mostly the case. This makes a closed cycle for water use even 
more important.
In the proposal, fi rst step from supply is to create a storage tank on 



Nine toilets serving 450 people. Total water capacity needed for 4. 
fl ushing 1800 liters per day.
Installati ons for toilet refuse materials treatment.5. 
Maximum surface area in roofs for rainwater harvesti ng.6. 
Underground storage tank for rainwater.7. 
Water tower for storing water from initi al supply.8. 

Program for water based facility on neighbourhood level

Water supply taps serving 90 people. Total capacity 3600 liters per 1. 
day.
Nine toilets serving 450 people. Total water capacity needed for 2. 
fl ushing 1800 liters per day.
Installati ons for toilet refuse materials treatment.3. 
Faciliti es for water storage and buff ering (initi al supply and/or rainwa-4. 
ter harvesti ng)

Program for water based facility on street / alley level

Water supply taps serving 90 people. Total capacity 3600 liters per 1. 
day.
Faciliti es for water buff ering from initi al supply.2. 
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Summary

Toilet provision in the slums of Mumbai is lacking or inadequate for most 
of the inhabitants, causing high health risks and humiliati ng situati ons.

In search of a contributi on to adequate sanitati on in Mumbai in the fi eld 
of architecture, a research and design project is done on the subject of 
sanitati on in the slums of Mumbai. The objecti ve for research and design 
is twofold:

Gaining deeper understanding of the sanitary problem in the social • 
and physical context of Mumbai’s slums;
Proposing a sanitary design that suits and contributes to the slums of • 
Mumbai.  

An analysis of sanitati on in the social and physical context of the slums of 
Mumbai was done to gain deeper understanding of the sanitary problem.
In order to propose sanitary design that suits and contributes to the slums 
of Mumbai a research was done to determine design principles based on 
the analysis.

I. Analysis of sanitati on in the slums of Mumbai

Two questi ons have directed the analysis of sanitati on in the slums of 
Mumbai: 

How does sanitati on operate in the slums of Mumbai?• 
In what physical and social context does it operate?• 

Operati ng of sanitati on in the slums of Mumbai

Having access to a toilet is not self-evident for people that live in the 
slums of Mumbai. People that do not have access to a toilet go into the 
fi elds on the edges of the slums for defecati on. Since these areas are 
simultaneously used as play fi elds and garbage dump, the health risk can 

       111. Dhobi Ghat Mumbai           
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not be underesti mated.
A negligible percentage of the slum dwellers has a private toilet inside the 
house or shares a toilet with a couple of households. But the main solu-
ti on for the eliminati on of open defecati on is searched in the constructi on 
of community toilet blocks that serve between 400 and 1000 people per 
amenity. Considering the recent lack of toilets and pressure on toilets, 
building community toilets is the only soluti on for sanitati on within the 
existi ng slums that can make a signifi cant change in the situati on.   
  
Municipal provision of community toilets for slums is only done under 
strict conditi ons for specifi c areas, which are a minority of the existi ng 
slums. NGO’s have raised to stand in the gap for sanitati on by providing 
community toilet blocks. The fi rst community toilets that were built had a 
very basic layout and were primarily focused on increasing the number of 
toilet seats for the slums. The NGO’s have further developed the commu-
nity toilet block ever since. Sti ll, a series of problems is typically associated 
with community toilet blocks:

- defects of the toilets
- polluti on of the toilets
- inadequate water provision in the amenity
- limited space for discharge / unsafe discharge of black water
- payment for toilet use above a slum dwellers budget
- lines in front of the toilets in rush hours
- insuffi  cient provision in number of seats
- children facing dangers or disadvantages in using the toilets 
- lack of safety, specifi cally for female users
- limited or inadequate access to the building

The most important improvement in the community toilets in recent 
years is the introducti on of a caretaker that is responsible for mainte-
nance, cleaning and safety of the toilet block. The layout of the block has 
been adapted to this transformati on.

Whereas buildings in Mumbai are generally connected to water supply 
and sewer lines provided by the municipality, slums are not automati cally 
taken in account for water supply and discharge because of their informal 
status. As a consequence, there is a lot of diff useness in the organizati on 
of water supply and discharge provided by public or private initi ati ve. 
Slum dwellers face the disadvantages in price, availability and quality of 
water. 
Since people in India use water in the toilet not only for fl ushing and 
cleaning but also for anal cleansing, inadequate provision of water is 
unbearable in the community toilet blocks. The recent soluti on for inad-
equate water supply is saving water for fl ushing. In ti mes the water is not 
provided in the block, people bring water from home. However, this policy 
easily leads to polluti on by lacking water for cleaning the amenity. It is in 
parti cular this polluti on that makes the use of the ameniti es so unpleas-
ant in my personal experience.    

Many of these problems are serious enough for slum dwellers to prefer 
open defecati on over organized sanitati on. For urinati ng men will com-
monly choose the streets. For women, this is considered inappropri-
ate. However, the sink in a house might very well be used for urinati ng 
secretly... 

Despite of many signifi cant improvements that were done in recent years, 
the complete picture for community toilets does not express that these 
are building of great relevance for the health of people; the toilet blocks 
have a marginalized positi on in the slums of Mumbai.

Physical and social context of sanitati on in the slums of Mumbai

Physical context
In the heavily populated city of Mumbai, pressure on land is high. People 
that can not aff ord a house in the formal city therefore live in slums. 
Slums are mostly located on wastelands like lands around railway tracks 
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implementi ng basic sanitary services is diffi  cult, whereas the need rises 
with the rising density. Finding space that is suitable for community toilet 
blocks and accessible for piping, transport and the users is a challenge. 
As a consequence, sanitary ameniti es do not strongly relate to the spati al 
context. By the lack of clearly defi ned areas in the slum, the spati al con-
text does not indicate a way of distributi ng ameniti es. The questi on rises 
how sanitati on should relate to the way that people identi fy with their 
spati al environment.  

Social context
Whereas the term ‘community toilets’ implies that slum dwellers would 
be a coherent group, the reality is diff erent. Since slum dwellers are most-
ly immigrants that came to the city to make a bett er living, the profi les of 
people diff er in language, social background, religion.

With all the struggles that slum dwellers face in daily life, it is unclear who 
should take responsibility for their basic needs. Because of the informal 
state of slums the municipality is reserved with providing basic services, 
whereas the slum dwellers might face oppositi on in organizing their own. 
The diversity of the people and their daily struggle to make a living also 
hinders people from taking common initi ati ve.     

The smallest enti ty that can be found in the slums is the family sharing a 
household. Family ti es in general are close, but many people lack means 
to regularly meet family at the countryside. Besides family the most im-
portant social structures are relati ons with neighbors and relati ons based 
on common acti viti es and beliefs. The last can for example be school, re-
ligion or work, in which the corresponding buildings are important places 
for interacti on.

The slums of Mumbai are dynamic places, in a sense that people might 
move out if they prosper and can move to a bett er place. Elderly people 
therefore are a minority. In the informal economy of the slums, people 

and fl ood areas of rivers. Rehabilitati on schemes of the municipality to 
move people from slums with substandard living conditi ons to housing in 
the formal sector are behind schedule. As a consequence, for many of the 
urban poor in Mumbai there is no choice but to make a living in the slums 
permanently.  

Not every slum area is the same, there is a wide variety in size, density 
and morphology of the slums. Quality of the land in terms of ground con-
diti ons and locati on within the city also diff ers.
Slums grow in an organic way, in which constructi ng houses is the fi rst 
priority for people. Planning of roads, infrastructure and services is usually 
not taken in account from the beginning. Implementati on in a later stage 
is much more complicated, access to slum areas can therefore be compli-
cated.

Within the slums, neighborhoods are usually not clearly defi ned: the 
areas are relati vely monotonous. Rather then by districts, people will 
identi fy with their living environment by reference places like a school, 
religious building or transport stati on.

Typically, the street is where most of slum live takes place. Street in this 
context can refer to main roads in the area, but also the smallest alleys in 
the area are full of live. Regardless of the size of the street, people place 
some kind of coverage in front of their houses which provides shadow to 
do daily and have social interacti on with neighbors. 
Houses inside a single slum area can also vary widely in size, height, mate-
rial and luxury. A generic scheme can be made for development of the 
house from a simple hut to a multi -storey brick and concrete structure. As 
people make progress in life in terms of money, the house is adapted in 
accordance.

Physical context in relati on to sanitati on
Due to the increasing density of slums over ti me in the limited space, 
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might buy, rent, build or rebuild a house.

In and around the houses, it is remarkable that behavior is gender de-
fi ned. The majority of the women will spend most of their ti me in or close 
to their house, whereas for most men the area that is relevant to their 
lives is wider. For women the small domain in front of the house is impor-
tant for social interacti on, as well as the shared water taps.     

Social context in relati on to sanitati on
In the range of basic needs of people in slums, a generic list of prioriti es 
can be made. Toilets do not have priority, even though the health implica-
ti ons for inadequate sanitati on are impressive.
In general, toilets in India risk an associati on with dirt and therefore an 
underesti mati on of the value of the sanitary functi on.

Conclusions

Community toilet blocks have a marginalized positi on in the slums of • 
Mumbai in relati on to their relevance for health.
Sanitati on suff ers from a lack of embedment in the social and physical • 
context of the slums of Mumbai.

II. Principles sanitary design in the slums of Mumbai

In order to defi ne principles for a sanitary design that suits and contrib-
utes to the slums of Mumbai, the following questi ons have directed the 
second part of the research: 

What additi onal programme to community toilet blocks is able to • 
repositi on the marginalized sanitati on in the slums of Mumbai?
What spati al interventi on in the slums of Mumbai is needed to root • 
sanitati on in the context? 
What are the implicati ons of the additi onal programme and the • 

spati al interventi on for the design of sanitary ameniti es in the slums 
of Mumbai?

Adding programme to sanitary ameniti es

In search for additi onal programme to sanitati on, the following criteria 
were formulated:

There should be a need for the added programme in the slum areas • 
of Mumbai.
The link between the sanitary programme and the additi onal pro-• 
gramme must be obvious. 

Three studies were done to explore promising additi onal programme: a 
brainstorm session focused on generati ng a large quanti ty of ideas in a 
short ti me period, a study of historic Indian water sources and a study of 
Arabic public baths.

Brainstorm on additi onal programme
During the brainstorm 75 diff erent ideas for additi onal programme were 
generated. Nine of these ideas in the categories transport, educati on, 
recreati on (food), recreati on (non-food), health, communicati on, religion, 
economy and ecobalances were worked out into a concept. 

The idea for a ‘water square’ on which children could play with water and 
sanitati on was provided underneath came out as most promising. 

An Indian approach to water
In the Indian experience of dealing with drought during a long period of 
the year, three types of dealing with water in the environment can be 
disti nquished:

The vav, a step well for groundwater in which the water is not brought up 
by pumping, instead the user descents a long stair to the water surface.
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The kund, a pond in which water can be saved for longer period due to 
effi  cient shape to prevent evaporati on, whereas approaching the water by 
stairs is sti ll possible.

The ghat, a series of steps at the shore of a river, sea or lake that is used 
for water related acti viti es and trade. A dhobi ghat in additi on is a public 
laundry facility. 

Common qualiti es of the functi ons dealing with water are:
Liveliness of the places for more then fi lling water jars only. The • 
places are intensively used for water based daily acti viti es and they 
have become important places for social interacti on of people. 
The architecture of the places maximally facilitates both practi cal and • 
social functi on of the water sources. The cultural value that ordains 
indirect approach of water has led to the strong combinati on of water 
and stairs in the diff erent types.  

Public baths in Arabic society
Public baths, just like sanitati on, is an inti mate functi on that is privately 
facilitated and can therefore easily become subject to shame. 

However, the Arabic public baths turn out to be highly valued places for 
the following reasons:

One will leave the bathhouse transformed in terms of beauty, purity, • 
health or cleanliness.
The bathhouse is an inti mate place for social interacti on away from • 
the personal home for women.
The bathhouse is shaped as a place of comfort for personal care.   • 

Additi onal programme
Because of the ability of the water supply functi ons to facilitate daily ac-
ti viti es and social interacti on, it could add quality to the slums in Mumbai. 
The link between a water based functi on and sanitati on is easily made.

The design challenge for extended sanitati on is therefore to create a 
public amenity based on water supply, that will facilitate a combinati on 
of functi ons for water related daily acti viti es: sanitati on, laundry, bodily 
cleaning.

Spati al interventi ons in the slum

In order to fi nd a way to embed sanitati on in the slums of Mumbai, the 
following criteria for a spati al interventi on were formulated:

The interventi on should suit the slums.• 
The interventi on should add quality (contributes) to the slum.• 
The spati al interventi on should be able to facilitate sanitati on and the • 
additi onal water based functi ons.

The spati al interventi ons that were explored are:
Building on the edges of the slum• 
Building along the main routes through a slum• 
Building interior spaces within the dense structure• 
Neglecti ng the existi ng structure in building• 
Create a mobile functi on without permanent interventi on• 
Building on top of the existi ng structure• 
Building within existi ng open spaces• 
Creati ng open spaces• 

Aspects of interest for building in slums that were found in the study are 
accessibility, visibility, permanent character, buff er to danger, possibility to 
decreasing density.

The functi on that came out as most promising was the creati on of open 
spaces, what will result in a court yard type building if structures removed 
from the slum are replaced on top of the new structure. The reason for 
this choice is that open space is desired as an additi onal quality for slums. 
Sanitati on will also benefi t from the open space by improved access and 
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space for discharge.

Implicati ons for sanitary design

The design challenges in programmati c and spati al terms that have been 
defi ned have implicati ons for the further development of a complete 
design concept and programme of requirements. In the further develop-
ment, the programmati c needs, the way if distributi ng functi ons over the 
slums and the way of distributi ng water in the design were determined, 
concluded with the programme of requirements for the functi ons.

Needs for water supply, toilets, bath and laundry faciliti es
The needs for water supply in the slums of Mumbai are:
40 liters per capita per day (lpcd) water is required per 20 households (90 
people) on street level which is a capacity of 3600 liters per day for each 
standpipe at street level.

The needs for toilet provision in the slums of Mumbai are:
An amenity of 9 toilet seats in required for 450 users (100 households) on 
neighbourhood level, which requires 1800 liters of water per day assum-
ing that people use the amenity twice a day. 

The needs for laundry and bath faciliti es in the slums of Mumbai are:
An amenity for shared bathing and laundry faciliti es should be created at 
district level. A district is assumed to contain around four neighborhoods 
and therefore contains around 400 households (1800 people). Bathing fa-
ciliti es would count for 8 lpcd, the same is assumed for doing laundry. An 
esti mati on for the percentage of people that would make use of shared 
faciliti es for laundry and bathing is 5% (90 people). This means that a dis-
trict facility would need 720 liters per day for serving laundry and another 
720 for bathing.

A network of water based functi ons
Because the acceptable walking distance from home to visit the diff erent 
water based faciliti es varies from functi on to functi on, their is a range 
of serving areas and scales on which the faciliti es functi on. Therefore, 
a network of functi ons should be created for the slums of Mumbai that 
distributes functi ons according to needs.
Three diff erent water based faciliti es should be created on three scales:

A water supply facility on street level• 
A water supply and sanitary functi on on neighborhood level• 
A water supply, laundry, bath and sanitary facility on district level • 

Because of the introducti on of a network in which functi ons are repeated, 
a generic approach is desired. The principle of a city wide language for 
water based faciliti es has therefore been introduced: like telephones in 
the city of London or Metropolitain accesses in the city of Paris, a coher-
ent design system for water based faciliti es will be designed for Mumbai.
Such a system requires great opportuniti es to create a facility by which 
people can easily identi fy with their living environment on diff erent 
scales.  

Due to signifi cant variety in slums, the designs  can not be stati c, but 
should be adjustable to specifi c areas. Therefore, tools for design should 
be created that can sti ll be recognized if the set up for the design is adjust-
ed. This can best be done in materials and smaller elements.

For the fi nancing and implementati on the design, a commercial approach 
in collaborati on with companies should be considered, in order to save 
money and create possibiliti es for franchise constructi ons in which slum 
dwellers could start their own facility.        

Creati ng a water cycle      
To save water in the slum areas of Mumbai, a cycle has been made for 
the  water based facility with sanitati on, laundry and bathing. In the cycle, 



rainwater harvesti ng is practi sed. Water overfl ow from taps is reused, 
as well as wash water for fl ushing toilets. Black water is transformed to 
energy for pumping by a biogas installati on.

Programme of requirements
The programme of requirements for the three diff erent functi ons is:

Water based facility on district level
Water supply taps serving 90 people. Total capacity 3600 liters per 1. 
day.
Laundry faciliti es serving 90 people. Total water capacity needed 2. 
around 720 liters per day depending on saving possibiliti es.
Bathing faciliti es serving 90 people. Total water capacity needed 3. 
around 720 liters per day depending on saving possibiliti es.
Nine toilets serving 450 people. Total water capacity needed for 4. 
fl ushing 1800 liters per day.
Installati ons for toilet refuse materials treatment.5. 
Maximum surface area in roofs for rainwater harvesti ng.6. 
Underground storage tank for rainwater.7. 
Water tower for storing water from initi al supply.8. 

Program for water based facility on neighbourhood level
Water supply taps serving 90 people. Total capacity 3600 liters per 1. 
day.
Nine toilets serving 450 people. Total water capacity needed for 2. 
fl ushing 1800 liters per day.
Installati ons for toilet refuse materials treatment.3. 
Faciliti es for water storage and buff ering (initi al supply and/or rainwa-4. 
ter harvesti ng)

Program for water based facility on street / alley level

Water supply taps serving 90 people. Total capacity 3600 liters per 1. 

day.
Faciliti es for water buff ering from initi al supply.2. 
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