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Figure 1. 19th C. Watercolour painting of a 
Bhisthi delivering water  

(noun.)  A traditional water-carrier of South Asia.
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Figure 2.  It is a custom in India to leave water out in front 
of  the house/shop for passers-by.

ABSTRACT //  

The need to protect any country’s 
freshwater resources is becoming 
increasingly crucial against the backdrop 
of global water shortages. However, 
India poses an interesting challenge with 
the cultural importance it gives to water, 
assigning water a status such that it 
becomes far more than a mere amenity. 

Due to rapid urbanization, large-scale 
human migration into India’s urban 
centres has created a need to re-assess 
how cities’ infrastructural networks will 
grow to provide for basic amenities such 
as water, sanitation services and waste 
treatment, all of which are essential for 
an urban population. Not only do poor 
sanitation services and inadequate 
water supply impose a disproportionate 
financial and public health burden on 
the most marginalized sectors of the 
urban populations, but the current water 
provision model employed in most 
urban centres across India deals with 
water in a highly unsustainable manner, 
both environmentally by allowing water 
pollution, and socially through the 
physical absence of water in the public 
realm of the city fabric. 

It is important to rethink how the 
integration of infrastructural technology 
might be introduced into the public 
environment. Not only should solutions 
facilitate the water needs of the 
population within which they sit, but 
they should promote understanding of 
the challenges of supplying water. This 
can be done by providing a platform 
for engagement between man and 
water – highlighting the social, political 
and cultural potential of water. This 
engagement could lead to greater 
awareness of systems involved across 
all three realms and could bring to the 
forefront one’s own personal impact on 
water supply.

This research project aims to contribute 
to a constructive dialogue of how India 
might employ water infrastructure 
strategies in its urban centers, given 
current day problems such as rapidly 
growing urban populations, depleting 
ground water levels and insufficient 
water treatment and distribution 
networks – all set against a backdrop 
of cultural significance and political 
tension. 

AIMS // 

This project aspires to contribute to a 
constructive dialogue that assists in 
the decision making of Indian cities in 
implementing water infrastructure and 
promoting urban development, whilst 
promoting social engagement and 
sustaining peoples’ cultural relationship 
to water. 

The research and design shall also 
explore alternative ways in which water 
infrastructure can become a place maker 
within a city as opposed to a space 
occupier. 
 
To design infrastructure as architecture.  
 
To establish an appropriate architectural 
language to respond to social, 
political and cultural themes that do 
not necessarily have predisposed 
architectural responses. 



1//CONCEIVE
To form and devise ideas, opinions and notions on the selected 

design 



URBAN BHISHTI:  Infrastructure of the Sacred 15URBAN BHISHTI:  Infrastructure of the Sacred14

Urban Centres

Figure 3. Map of existing drylands overlaid with location of urban centres worldwide. India is one of the most water-stressed regions in the world as well as home to an ever-growing urban population.

1.1 // WATER AND THE WORLD

Clean potable water is arguably one 
of the most crucial resources in the 
sustenance of human life. In developing 
countries, 21 of the 37 diseases identified 
as common causes of death are related 
to water quality and supply. 1Water-
borne diseases alone claim four million 
infant and child lives in the world every 
year. Although nearly 72% of the earths’ 
surface is covered in water, only 2.5% 
of this makes up the store of freshwater 
available to 6.8 billion humans and 
countless animals. 2

Geography, climate change and human 
exploitation all play a significant role 
in defining the ongoing quality and 
availability of water resources. While 
the amount of water in the Earth’s 
hydrosphere remains constant, the 
means by which the climate delivers this 
water is rapidly changing – as evidenced 
by fluctuating global precipitation levels, 
longer and hotter dry spells, less reliable 
snow-pack and unpredictable rainfall 
patterns.

We currently face a ‘water crisis’ where 
40% of the world’s land area is now 
classified as ‘dryland’,i a classification that 
refers both to large desert expanses and 
to massive urban centres like Mexico City 
and New Delhi.3

‘Drylands’ support third of the world’s 
population: approximately one 
billion people rely directly on them 
for their livelihoods and the rest of 
the population occupy them in high 
densities4. Reduced water availability in 
the form of renewable surface water and 
groundwater is a primary characteristic 
of most drylands, resulting in an ever-
intensifying competition between 
agriculture, settlements, ecosystems, and 
industry for access to the resource. The 
implications of this scarcity are that by 
2025 in accordance with UN predictions, 
1.8 billion people will be living in 
absolute water scarcity, with a larger 
number living under constant water-
stress. 5

i UNEP defines Drylands are tropical and 
temperate areas with an aridity index of less than 
0.65. Drylands cover 41.3% of the Earth’s land surface, 
including 15% of Latin America, 66% of Africa, 40% of 
Asia and 24% of Europe with about 70% of the total 
landmass falling in developing countries. 

In a rapidly urbanizing world where 
the demand for water has increased 
concurrently with the rise of industrial 
power, action within these centres in 
responding to this crisis will be paramount 
to their survival. This action need not 
be limited to policy changes or water 
management strategies - innovative 
approaches that focus on the built 
environment may have major implications 
for stabilizing water supply and altering 
the populations’ lifestyles and attitudes 
towards water within these urban centres.

PART I // CONCIEVE

1 // INTRODUCING THE WATER 
PROBLEM
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Figure 4.  The Urban Effect. Facts sourced from IBM India 
- Smart cities vision

Figure 5. (Top)   
Children along the banks of the 
Yamuna River. The waters are 
polluted with heavy metals, raw 
sewage and industrial waste, 
but they are also a lifeline for 
scavenging families.

Figure 6.  (Bottom) 
 People cross a sewage outlet 
stream with the help of a 
makeshift raft in Mumbai.

1.2// WATER IN INDIA 

The project site for this thesis is where 
drylands overlap with pockets of 
concentrated urbanization where water 
shortages cloud economic prosperity. 
While this is a common trend ranging 
from San Francisco bay to Riyadh, the 
economic risk appears to be greatest 
in South Asia where India – the largest 
economy of urban drylands - faces a 
pressing infrastructural challenge in 
providing clean, safe, and affordable 
sanitation and drinking water services 
to its ever-increasing populations. With 
almost half of its citizens lacking access 
to safe drinking water, its economic 
stability, growth and power lie in 
jeopardy.

With a current population of more 
than 1.3 billion, India is projected to be 
the world’s most populous country by 
2025.6 It is further estimated that nearly 
half of the country’s urban population 
will be living in an urban environment 
within the next decade.7 Roughly eleven 
new New Delhis of land and associated 
housing, employment and infrastructure 
(including water infrastructure) will 

be required to accommodate the 
population influx from the rural-urban 
shift as well as births. 8

In addition to the increasing population, 
the rise in economic and industrial 
power -- with its water-intensive 
production processes – have also played 
a significant role in the deterioration and 
depletion of the country’s water systems.

WATER SUPPLY IN INDIA

Precipitation is the primary source of 
water in India and is renowned for its 
highly uneven distribution patterns 
across the country.  While the northern 
and eastern states receive abundant 
rainfall every year, the southern and 
western states do not; the discrepancy in 
water-availability reaches as far as 14,057 
cubic meters per person per year in the 
northern Brahmaputra-Barak basin to 
307 cubic meters9 per person per year in 
the western Sabarmati basin.ii Most of 
this water is received during the short 
monsoon months and commonly results 
in periodic floods followed by recurring 
droughts throughout the country. 
ii  The United Nations considers anything under 
1,000 cubic metres per person per year as water-scarcity.
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Despite being serviced by twelve major 
river systems; India suffers from a severe 
shortage of water supply. The Himalayan 
ranges in the North feed the Ganga, 
Yamuna, Indus and Brahmaputra river 
are fed with snow-melt while Krishna, 
Godavari, and Cauvery river systems 
are rain-fed in the South. However, the 
dumping of industrial waste, untreated 
sewage, cremated bodies and disposal 
of other organic matter on their banks 
heavily pollutes most of these rivers and 
freshwater bodies. Seventy-five percent 
of all surface water in the country is 
polluted10, while many regions (close 
to urban settlement in particular) have 
severely low water BOD levels iii that 
deem the water unsafe and insufficient 
to support aquatic life let alone fit for 
consumption 

Whilst surface water has proven 
insufficient in meeting water demands, 
harvesting groundwater has been 
another source of water for the country. 
For the past century, more than 60% 
of India’s agriculture and industry 
water demands and 85% of drinking 
water supplies have been dependent 

iii  A measure of pollution with organic matter. Figure 7. Baseline Water Stress distribution across India

on Groundwater. 11In agricultural states 
such as Madhya Pradesh and Punjab and 
water-scarce regions such as Gujarat and 
Rajasthan, ground water sources have 
depleted significantly in the past decade 
due to over extraction. As a result, water 
harvest is no longer deemed appropriate 
for consumption, or the water table sits 
too far below the surface level, making 
extraction naturally unfeasible due to high 
fluoride and arsenic levels in the clay at 
those depths. Instead, water is transported 
in man-made channels from water 
abundant regions hundreds of kilometers 
away (from both surface and ground 
water resources) for consumption in urban 
centres via high-energy pumping systems, 
at the cost of rural access and availability 
of the very same water resources. 

Today only 74% of the country’s urban 
population have access to the piped 
domestic water supply. This percentage 
is far lower for rural populations. 12The 

Usage(%) World Europe Africa India

Agriculture 69 33 88 83

Industry 23 54 5 12

Domestic 8 13 7 5

Table 1. Current Water Usage

Figure 8. Groundwater Level distributions across India
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remaining 26% of the population 
consists of a 100 million people who are 
now dependent on communal water 
supplies, pay inflated sums for ‘illegal’ 
water, or struggle to find water.13 Water 
shortages have become a national crises. 

THE POLITICS OF WATER

It is commonplace political reasoning 
that control over water and its 
accessibility is synonymous to control 
over the people. While it is the 
government’s responsibility to ensure 
access to safe and hygienic water for 
domestic purposes before fulfilling other 
water-related agendas14, India’s political 
system sees a skewed distribution 
of water supply to different sectors 
like agriculture, and food production 
industries that ensure food security for 
a rising population. Eight-three percent 
of the country’s water is allocated to the 
agricultural sector, 12% to industries and 
5% to domestic usage.15

Because of this, domestic water supply 
has featured prominently on the 
national development agenda post-
independence.  A glance through the 

Figure 9. Water tanker in Delhi distributing municipal 
drinking water to communities without infrastructure in 
place to maintain direct access.

various five-year plans reconfigured 
over regular political periods and other 
water-related government initiatives 
reveals the contradiction between the 
governments stated need for water 
infrastructure development and the 
implementation of water programs by 
the state authorities. 

First Plan (1951 – 56): The provision 
of an adequate supply of safe water 
recognized as a basic requirement of the 
highest priority.

Fourth Plan (1969 – 74): This plan 
contains an acknowledgment that water-
related diseases constitute nearly 80% of 
the public health problems in India. 

Seventh Plan (1985 – 90):  The seventh 
plan admits that the ‘high rate of 
incidence of death and disease in poor 
urban settlements can be attributed 
largely to water-borne diseases. The 
government pledges full support to the 
International Drinking Water Supply and 
Sanitation campaign to provide access to 
safe water and sanitation for all people. 

1987: The National Water Policy was 

announced consisting of planned 
extensions to existing water networks 
in an attempt to address shortage of 
drinking water supply.

1991: National Drinking Water mission 
launched with focus on improving 
drinking water quality and related water 
management.  

Eighth Plan (1992 – 97): The eighth 
plan outlines national aim to extend 
safe drinking water facilities to the 
remaining urban population with the 
goal of achieving one-hundred per cent 
coverage of the urban populations by 
the turn of the century. 

Ninth Plan (1997-02): The ninth plan 
re-iterates that the government will be 
committed to provide drinking water to 
every settlement in the country within 
this five-year period. 

Tenth Plan (2002 – 07): This plan 
claimed that safe drinking water 
would be provided in accordance with 
stipulated norms on a sustainable basis 
to all habitations by March 2004.16

A brief assessment of water supply over 
the years indicates a large gap between 
policy statements and practice. A mid-year 
report in 2000 funded by the National 
government’s Planning Commission found 
that the quality of water supply as well as 
amount supplied per capita in most cities 
and towns were far below the desired 
amount, sitting far below rural norms.17

The same report found that only 32% 
of the country’s urban population was 
receiving piped water to their homes, 
while another 59% relied on communal 
sources, and the remaining 9% had no 
fixed source upon which they could rely.18 
However, none of these figures takes 
into account India’s slum populations or 
informal settlements, which according 
to WaterAid India, could be said to 
account for 50% of any Indian city’s urban 
population. 
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CURRENT WATER INFRASTRUCTURE

Current water infrastructure in India 
is insufficient to deal with new socio-
economic developments and increased 
demand for water they create. In 
water deficit precincts the country 
has adopted damning of major river 
tributaries from which the water is then 
transported through vast stretches of 
man-made canals to urban centres. 

On average, only 60% of any given 
city’s wastewater is treated before 
release into local water bodies due to 
under performing water treatment 
infrastructure.19 In the case where 
untreated city sewage is disposed into 
a river body, water becomes heavily 
polluted in other populated centres 
downstream and requires energy-
intensive re-treatment to be made 
consumable for any use; including 
agricultural. 

No Indian city has continuous piped 
municipal water delivered to its citizens 
24 hours a day throughout the year. 
When water is supplied through 
municipal systems it requires further 

domestic scale treatment before it can 
be consumed for drinking.

The National Water Development 
Agency alongside the Government of 
India launched a $168 Billion project 
mid-august this year envisioning 
the linkage of thirty-seven of the 
country’s major river systems through 
the construction of thirty canals and 
3000 water reservoirs to address the 
intensifying water problems.20 The main 
objective of the project is the transport 
water from water-surplus to water-deficit 
areas. (Refer to appendix One)

Figure 10. Charting the State of Gujarat and its 
water systems.

GUJARAT
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Figure 11.  (left) Water 
Network in Ahmedabad, India

OLD CITY

LAKE CHANDOLA 

LAKE KANKARIA

NEW CITY

NARMADA CANAL

Kotarpur WTP 
Raw water from Narmada 
Canal converted to Potable 
water and delivered across 
city to water towers and 
adjacent distribution 
network

Karai Gate
Controls water flow from 
Canal to main riverbody

Pirana STP
Treats city black and 
grey water before 
release into the river

Vasana Barrage
Controls downstream 

river flow out of the city

1

2

USE OF SURFACE WATER AND 
GROUNDWATER IN THE CITY

Figure 12.                    (right) Use of 
Surface and Groundwater over time in 
Ahmedabad, India Figure 13. The water cycle in Ahmedabad.
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Figure 14.     
Karai Gate.  Controls water flow from the Narmada Canal into 
the Sabarmati

1

inextricably related to the Sabarmati 
river. The river originates in the Aravalli 
ranges in Rajasthan and meets the 
Arabian Sea at the gulf of Khambhat.  
The Sabarmati divides the city physically 
into two distinct regions, the east and 
the west – also known as the New City 
and the Old City respectively. 

Being a seasonal river that naturally 
dries up in the summer and forms 
again at the onset of monsoon, the 
Sabarmati was the city’s primary source 
of water for agricultural, domestic and 
other uses for centuries. With growing 
urbanization and industrialization, the 
river had become the primary site for 
the city’s wastewater disposal. Three 
perennial rivers – Narmada, Tapi and 
Mahi – located south of Gujarat were 
adopted to tap water into the Sabarmati 
with construction of surface water 
reservoirs and artificial canals providing 
infrastructural connections. 

 When this water from the Sabarmati 
proved inadequate in meeting the 
increasing water demands of the 
growing city, groundwater became 
the primary source for municipal water 

supply in Ahmedabad in the 1950’s22. By 
1970, 87% of the water supplied by the 
government was from a groundwater 
source. The water table in Ahmedabad 
currently lies 90 meters below ground 
level, although this depth is increasing at 
a rate of 2-3 meters per year. The Central 
Groundwater Board, a state advisory 
group, has reported groundwater 
depletion in Gujarat and specifically 
Ahmedabad has reached a “critical stage”. 
23The report predicts that the city will not 
be able to sustain its water demands for 
much longer- even for just the domestic 
sector- if water usage and exploitation 
carry on.

The Sardar Sarovar project is one example 
of a step taken by the government to shift 
away from the overwhelming reliance 
the state had developed for groundwater. 
Designed in the 1980 and implemented in 
2005, the Sardar Sarovar Dam draws water 
from the Narmada River via the Narmada 
Canal and pumps it to Ahmedabad for 
urban use. The city’s river bed, which used 
to dry up every summer now acts as a 
reservoir and has been redeveloped for 
urban use under the 11km long riverfront 

1.3// WATER IN AHMEDABAD

While the country is the point of Interest 
for the project, the City of Ahmedabad 
is used as a test city for various reasons: 
It is now amongst the most water 
stressed regions and simultaneously 
the fastest growing urban city in the 
country. Furthermore, the city has had a 
long history for sustaining itself through 
decades of drought and water instability 
through various water management 
strategies which will be discussed in the 
sections below.

Ahmedabad lies on the eastern Bank 
of the Sabarmati River in west India. 
The city is the capital of the state of 
Gujarat, is home to more than 6.3 million 
people, was ranked third in Forbes’s list 
of fastest growing cities of the decade 
in 2010,21and was recently declared 
as a UNESCO World Heritage City. 
Historically inhabited as early as the 11th 
century, Ahmedabad started to become 
a metropolis in the late 1960. The city 
aspires to become the industrial hub of 
the country. 

Ahmedabad’s settlement as a city is 
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project. Today, 90% of the city’s water is 
sourced by this and research shows that 
65% of this leaves the city untreated in 
its raw effluent state polluting the river 
body as it flows downstream to other 
rural and urban centres along its route.24

Post the water famine in 1999, the city 
development plan dictates that all new 
developments above a certain size in the 
city have to capture rainwater for direct 
use or collect it in a percolation pond for 
filtration and groundwater recharge25.iv 
The research shows more examples 
of similar state policies of water 
conservation are plenty but the results 
are unseen and/or unrecorded. 

iv  However, no evidence in the form 
of state documentation or otherwise exists to 
illustrate propagation, implementation or reaction 
of these groundwater recharge techniques as legal 
requirements. 

WATER CONSUMPTION IN THE CITY
 
It is important to note here that the 
quantity of water consumed in the city 
is not determined by the demand but its 
supply.

Municipal water distribution although 
undoubtedly affected by it, does not 
appear to have a strong correlation 
to the income of a household. Many 
housing complexes in the city have 
private bore-wells vinstalled to cater to 
their water requirements and purchase 
water from private companies when 
there is a shortfall in the groundwater 
extraction from the bore-wells. 

The city has more than 3000 of these 
installed within housing complexes 
as well as medium scale industry 
operations26 of which 410 are owned by 
the Ahmedabad municipal corporation 
(AMC) and used to supply circa 270 
million liters per day of council water.  
We have no data available about the 
water extracted from other private bore-
wells in the city or their contribution to 
the city’s water demands. 
v  Bore-wells are machines drilled into the 
ground to access groundwater in underground aquifers. 
The water is drawn out by pumps.

The official hours of council water supply 
in Ahmedabad Old city currently sits at 
two hours in the morning – between 
6 a.m. and 8 a.m. Privately constructed 
cisterns called Tankis are often employed 
by those who can afford it to collect 
water supplied by the municipality 
within those hours for use throughout 
the day – however this is a luxury 
afforded only by the less marginalized 
sectors of society.

According to the consensus of India, 
Twenty-five percent of Ahmedabad’s 
household water comes from public 
or shared taps and wells outside of 
household premises. This 25% accounts 
for 1.8 million citizens who use public 
stand posts for their daily domestic water 
use.

AMC declares that they provide 160 
Litres per Capita per day (LPCD) to their 
population, but consumption patterns in 
the census reveal that amount delivered 
and made available within the city 
actually sits closer to an average of 100 
LPCD.  

Another storage facility is the Tanka or 
individual underground water cisterns 
that harvested rainwater during the 
monsoon season for use over dry-
spells. This old system can be seen in 
the heritage Pol houses in the Old-
city with storage capacities of about 
25,000 - 50,000 liters. There are about 
10,000 such tankas in the old city itself 
with hardly any in use today. Rainwater 
harvesting has not been identified as 
a potential source for drinking water 
for the city in any development plan or 
schema in the last decade. 

According to the Bureau of Indian Standards, 
IS: 1172-1993, the minimum amount of water 
required for a person to lead a sanitary and 
hygienic domestic life in urban India sits at 200L 
per day. Only 4% of the city meets this standard. 

Figure 14. and 15. show that accessibility to 
municipality water is an issue irrelevant of the 
household’s ability to afford  the amenity or the 
connections required to access it.   

These figures do not take into account the 
squatter population within the city which makes 
up roughly 28% of its population. Accessibility 
measures to municipality water in squatter 
settlements in Ahmedabad is unknown. 

The 25.8% (on record) of the population who have 
no access to home tap water  add up to 1.28 million 
citizens in the city alone. 

WATER CONSUMPTION OF HOUSEHOLDS 
IN AHMEDABAD CITY (%)

WATER CONSUMPTION OF HIGH-INCOME 
HOUSEHOLDS IN AHMEDABAD CITY (%)

WATER CONSUMPTION OF LOW-INCOME 
HOUSEHOLDS IN AHMEDABAD CITY (%)

SOURCE OF WATER FOR DOMESTIC USE IN 
AHMEDABAD CITY (%)

Figure 15.    Water 
consumption levels in Ahmedabad city.
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Figure 16.     
Map illustrating flow downstream of the polluted 
Sabarmati river past the Vasana Barrge. These towns use 
the water for agricultural and domestic use

Figure 17.    
Flow  of untreated sewage released from the 
Vasana Barrage. 60% of the city’s sewage 
leaves the barrage untreated - in turn polluting 
numerous settlements downstream that rely 
on the very same water for agricultural and 
domestic uses.

2
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Figure 18.     
Descent of the Ganges River from the matted locks of Lord 
Shiva.

1.4// WATER AND INDIA

PROLOGUE: THE BIRTH OF THE GANGES

King Sagar – the ruler of Ayodhya and an ancestor of Lord Rama successfully performed 
the Ashwamedha Yagya vi99 times. Each time, he sent a horse around the earth and 

it returned to his kingdom unchallenged. However Indra – the king of Gods – became 
jealous of King Sagars’ success and decided to kidnap the Yagna horse at the hermitage of 

a great sage Kapil Muni on the 100th round.

Once informed about the kidnapping, sixty thousand princes from the kingdom of 
Ayodhya were sent to Kapil Muni’s hermitage in search of the horse. They mistook the sage 
to be the abductor and attacked him. Enraged, the Sage burnt the sixty thousand princes 
to ashes. On hearing about the plight of his father and uncles, King Bhagirath – grandson 
of King Sagar – requested Kapil Muni to grant a solution to the problem. The sage advised 

him that the waters of the river Ganga would give them salvation.

King Bhagirath left his kingdom and began to meditate for the salvation of his ancestors’ 
souls and served in penance to Lord Brahma for a thousand years requesting him to send 

down Ganga from the realm of the heavens to the earth and wash over his ancestors’ 
ashes to release them from their curse. Pleased with the devotion, Brahma granted 

Bhagirath’s wish but told him to pray to Lord Shiva as he alone could sustain the weight of 
Ganga’s descent.

Accordingly, Lord Shiva held out his thick matted hair to catch the river as she descended. 
The meandering through Shiva’s locks softened Ganga’s fall and the holy waters thus 

washed away the ashes of Bhagirath’s ancestors and seeped into every water body in the 
country giving the element the power to purify and cleanse eternally. 27

vi  Notes: 
Ashwamedha yagna: is a horse sacrifice ritual followed by the Vedic religion. Used by ancient kings to prove their 
imperial sovereignty.
Brahma: Lord of Creation 
Shiva: Lord of Destruction 
Ganga: Daughter of Himavan – King of the mountains
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Figure 19.    
Thousands of Hindus take a dip in the Ganges every 
day to purify themselves of sins past.

Relations between people and their 
environment are embedded in the 
culture of the people.28

Cultural differences play a key role in 
how water is perceived, valued and 
managed around the world. Whilst 
inter-cultural/ global dialogue guides 
the principal of raising awareness of 
water conservation, cultural diversity 
is a source of distinct local systems 
of knowledge and behavior. Water 
management practices, however 
technologically advanced, must take the 
culture within which it is implemented 
into full account in order to maximize 
its effects on people and thereby the 
environment.

The aim of this section of research is 
to understand the different qualities 
of water present in the Indian context 
in order to create a framework that 
balances the cosmological and cultural 
value of water alongside ecological and 
environmental challenges into a tangible 
guideline for water infrastructure 
development in the city. The research 
will focus on the aspects of water within 
the culture which are necessary for 
understanding the social importance the 
amenity is given.
 

WATER AND THE CREATION OF THE 
WORLD

In the Judeo-Christian tradition, the 
spirit of God moves over the face of 
the watersviiand sets into motion the 
creation of life over the following six 
days. The Quran retells how every living 
thing was born from the waters. The 
Rg-Veda in Hinduism addresses water as 
one of the five elements (Mahabhutas) 
required for the creation and sustenance 
of the world. According to their 
scriptures, water carries the divine egg 
or seed from which Lord Brahma (the 
god of gods) was born and from which 
the earth was raised.

In most South Asian cosmologies, 
water (āpaḥ) predates all creation. 
Being essential for life, it is attributed 
the highest cultural importance and 
religious significance and thus regarded 
as divine - considered by most eastern 
cultures to be purifying in a spiritual 
contextviii. 

‘Hail to you, divine, unfathomable, all 
vii  Genesis 1:2
viii  This notion belongs to most indo 

purifying waters…’
-Rg Veda 

The Rg veda identifies water as the 
underlying principles and the very 
foundations of the universe. It is believed 
that the water of the rivers in India 
that descend from the heavens itself 
permeate through every body of water 
in the country including lakes, ponds, 
local aquifers and wells.

Figure 20.    
India becomes the second country in 

the world to give its rivers a human 
status under the legal constitution. The 

first country was New Zealand with 
Whanganui River.
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O Holy mother Ganges, O Yamuna, O Godavari, 
Sarasvati

O Narmada, Sindhu, Kaveri 
May you all be pleased to be manifest in these waters 

with which 
I shall purify myself. 29

Figure 21. Hindu devotees offer prayers during the Chhat festival on the banks of the river Sabarmati in Ahmedabad on 
November 17, 2015.  Chhat festival, also known as Surya Pooja (worship of the sun), is observed in eastern parts of India 
where homage is paid to the sun and water Gods eight days after Diwali, the festival of lights. During Chhath festival, 
devotees undergo a fast and offer water and milk to the Sun God at dawn and dusk.  

CONCEPTS OF PURITY AND POLLUTION

Indians grow up in a culture that 
interlaces water with notions of purity. 
Although the country is primarily 
recognized as a Hindu, the nation hosts a 
myriad of religions as part of its cultural 
make-up. This includes Muslims, Sikhs, 
Zoroastrians (Jains), Buddhists, Christians 
alongside countless nomadic minorities. 
While each religion may differ in rituals 
and beliefs, there are consistent views 
on the significance of water as a tool of 
purification in each.

O Holy mother Ganges, O Yamuna, O 
Godavari, 
Sarasvati

O Narmada, Sindhu, Kaveri 
May you all be pleased to be manifest in 

these waters with which 
I shall purify myself. 29

Concepts of purity and pollution are 
common to all religions around the 
world. Hinduism in particular has a 
highly developed system of relative 
purity and pollution that holds a 
significant role in informing its social 
structure. One can become polluted 

deliberately through committing acts 
of violence including violation of social 
and religious norms or unintentionally 
through bodily functions such as 
excretion, bleeding and death. Ritual 
pollution is also associated with social 
bonding as the birth of an individual into 
a lower casteix or family determines their 
social status and transition between 
these social boundaries is also regarded 
as a polluting act. This category expands 
to include transition from one stage in a 
person’s life into another e.g. childhood 
to adulthood, marriage, childbirth and 
death. 

The idea of pollution comes from the 
mental instability of a person whilst 
passing through such trying periods 
of their life – a danger to their mental 
wellbeing and that of those around 
them. The rituals prescribed by the 
culture to overcome pollution and attain 
purity are therefore orientated towards 
highlighting principles of health by 
ix  The hindu social structure follows a caste 
based system which is divided into five sectors of 
hierarchy. The bottom most – the shudras – are 
responsible for the welfare of the rest of the citizens in 
terms of maintaining sanitation and hygeine. They have 
minimal social rights and access to collective amenities 
due to their inherent pollusive nature conceived from 
dealing with pollusive tasks such as cleaning of public 
ablution blocks, cleaning sewers etc.

which individuals may be able to cope 
with times of crises as well as establish a 
relationship with the sacred. Practically all 
such rituals involve water. 

An act as simple as a cleansing bath in a 
public body of water is believed to liberate 
one from sin and impurity: 

‘…Whatever sin is found in me, whatever 
wrong I may have done, if I have lied or 
falsely sworn. Waters remove it far from 

me…’ 
-Rg Veda

According to the Vedas, it was not the act 
of taking a bath itself but the contact with 
the sacredness of water and proximity to it 
that made one sinless. It is not the physical 
entity that is worshiped but the source of 
life and spirituality within water.

It is clear then to understand how 
accessibility to water also has significant 
implications to an individual’s status in 
the social ladder in India and vice versa 
where an individual’s social status has 
implications on their right to water. 

For Muslims, this purification comes from 
the of running water over one’s hands 
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and feet before entering the mosque 
or through spending time beside a 
body of water. These appear as tools of 
beautification in most Islamic gardens, 
courtyards and religious complexes 
in the form of foot pools, fountains, 
or streams. Yet the very same religion 
prescribes strict procedures to limit 
contact with fecal matter and dirty water 
including its reuse in other domains 
such as agriculture due to its perceived 
impurity. 30Water is only used from freex 
and running sources to ensure impurity 
found in stagnant water is not present. 

WATER AND RITUALISM 

Water is considered as a purifier. It 
contains the power to release the human 
soul from re-incarnation into a stage 
of spiritual enlightenment. The river 
Ganga ranks fifth in the list of most 
polluted water bodies in the world, yet 
an estimated 2,000,000 people bathe 
in the river daily as an act of ritualistic 
purification. 

x  Water is considered to be a gift from gods; 
as such water itself should not be sold or purchased. 
Monopolization, spillage, and pollution of water is 
prohibited by the Quran. 

Figure 22. Charting the various Hindu rituals along a line from the ‘profane’ to the ‘sacred’. Use of water to clean ablutions is considered to be the most pollusive use of water and using water 
for ritual ceremonies the most sacred. 
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Figure 23. Charting the same uses of water along a line 
representative of chemical purity shows no correlation 

between actual purity of water and the perceived purity 
of the very same. The river Ganges is one of the most 
polluted bodies of water in the world - more so than 

domestic sewage itself.  Yet 2,000,000 million Hindus 
bathe in the water each day for ritual purification.

This correlation has a lot to say when considering the 
program and infrastructural measure deemed necessary 

for the design of new water Infrastructure.  Washing Ablutions 
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Figure 24. Panorama of villagers swimming and resting in and around stepped tank at Mahakoota Temple Complex in Bagalkot, Karnataka. 

in an urban scenario can perhaps be 
attributed to this evolution where water 
appears in architecture, if at all, only as 
a product to beautify the built form. 
Ornamentation in the form of infinity 
pools, public fountains, water walls 
and similar expressions of water adorn 
architecture and landscapes instead of 
creating spaces for civic engagement 
with the amenity. 

Opportunities to interact and observe 
the qualities of water have diminished 
in the urban cities of the country.  
Visible water has almost vanished 
from the realm of everyday life with 
most of it directed into underground 
pipes and hydro systems for domestic 
and industrial use. This absence of 
water from the public realm has been 
occurring concurrently with the rise 
in the realization of freshwater as a 
valuable commodity. Themes of water 
conservation are far more prominent 
and featuring today than in the decades 
past. The typology of ‘water architecture’ 
with the help of increasing awareness 
can play a significant role in shaping 
that awareness and defining the urban 
experience with water in India. 

CONCLUSION

Adopting the cultural context of users 
can become an enabling factor for 
good water management. Assessing the 
cultural background and behaviors of 
a community can raise ownership and 
increase potential of success through 
mitigating a risk of failure – failure in this 
case meaning that the systems designed 
are not used by the communities within 
which they sit.  According to the analysis 
thus far, rainwater appears to be a resource 
that remains underutilized as a potential

WATER AND ARCHITECTURE

‘Water’ and ‘Architecture’ have engaged 
in Indian history through interrelated 
roles and identity. The establishment 
of civilizations was marked by the 
availability of water. Water conservation 
and management were not only 
integrated with architecture and city 
planning but were the driving force 
behind it. In India, these indigenous 
water-harvesting systems became 
the civic nodes of the settlements in 
which architecture adopted the role of 
symbolizing the sacredness and cultural 
value of water while performing the 
functional role of water infrastructure 
too. An estimated 3000 of them were 
built between the 7th and 20th century 
AD in the form of tanks, cisterns, paved 
stairways along river edges, stepped 
wells and stepped ponds. 31(These will 
be explored further in Section 3.2 of this 
document). 

The manner in which water and 
architecture engage with each other has 
evolved over time from being a cultural 
entity to a politically and economically 
driven commodity. The lack of water 
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Figure 25. A wall of taps outside a local mosque complex 
in Ahmedabad where water can be collected or used 
throughout the day. Water is untreated.
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2//CONSIDER
To pay attention to a particular subject that may influence 

design decisions and yield more beneficial outcomes
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“We perceive globalization as an inevitable 
process that has both opportunities and risks 
- opportunities to improve the competitive 
and productive efficiency of our system by 
increasingly integrating our economy with 
global changes. And risks because given the 
vulnerability of most emerging economies, 
there can be serious human, cultural 
consequences if countries are not watchful 
[…] we will seek changes and sequence them 
in India’s long term interest, ensuring that 
the benefit accrues to the common man. 
(Vajpayee on Balancing growth with cultural 
identity, 2000)

Figure 26. Steel tanks used in the Desalination Process of 
water.

PART II // CONSIDER

This chapter aims to highlight the 
challenges faced by developing 
countries such as India with regards to 
infrastructure and the ‘global’ movement. 

2// A GLOBALIZED INDIA 

One of the most celebrated Indian post-
colonial theorists, Homi K. Bhabha, in his 
essay ‘Location of Culture’ argues that 
the idea of a pure ‘ethnically cleansed’ 
national identity can only be achieved 
by eradicating the layers of history and 
cultural borderlines of any modern 
nation.32 These borderlines are what he 
calls ‘inadequate’ readings of nationhood 
that attempt to confine present-day 
community interests and cultural values 
to supposedly pre-decided ethnic traits 
set in traditions passed – most evident 
in the western reading of third-world 
nations. He describes human existence 
today as “Living in the borderlines of the 
present”33 where any given society is 
made up of ‘hybrids’xi of different ethnic 
backgrounds and social experiences 
overlapped on pre-existing social 
notions that make up the new borders 
of today. Bhabha demands that the 
cultural differences within a community 

xi  Bhabha coins the term ‘hybridity’ in the 
attempt to describe the assertion of colonial power in 
order to create Anglicized subjects – he says, “the trace 
of what is disavowed is not repressed but repeated as 
something different  - a mutation, a hybrid”. ‘Hybridity’ 
in his thesis, therefore results from various forms 
of colonization that lead to cultural collisions and 
interchange. 

needs to be understood in terms of 
this overlapping ‘hybridity’ as opposed 
to searching for the ‘organic’ pre-
existing nature of the polarized cultures 
themselves. By doing so we move 
‘beyond’ to a time and place where signs 
of a new identity are formed because of 
this ‘hybridity’.

We have understood that the treatment 
of water in India constantly shifts 
between its profane commodified 
use and its augmented cultural value 
borne of tradition and religion. When 
considering a new type of water 
infrastructure, questioning where it 
might sit on that scale of profane and 
sacred is of paramount importance. 
What Bhabha’s discussion might 
get us to consider is the validity of 
romanticizing the cultural significance 
attributed to water in India. Are 
underground pipelines and gated water 
infrastructure compounds - essentially 
copy-pasted from the western codes of 
water treatment systems - misplaced 
against the eastern cultural backdrop 
of India? Does the country’s future 
development need to be rooted in its 
traditions or can its national identity be 

Figure 27. Nautilus shell symbolising the different layers 
of cultural phenomena. 

overlapped with shades of ‘modernization’ 
from its western counterparts that have 
undoubtedly shaped it today?

Bhabha uses the imagery of the artist 
Renee Green and her explorations on 
museum stairwells as a metaphor for the 
ideal application of anything in a ‘hybrid’ 
community. In this metaphor, the stairwell 
is the ‘in-between’ space that connects 
the perceived ‘upper’ and ‘lower’ levels - 
the passage that prevents the ends from 
being fixed into polar entities of relative 
‘upper-ness’ or ‘lower-ness’34. The stairwell 
represents society’s free flow amidst the 
cultural differences where ethnic groups 
are not romanticized and external groups 
not idealized, giving each a freedom from 
originary classifications. 

For India, this ‘hybridity’, namely the 
collision of western ideals and Indian 
traditions, has occurred in its history 
in primarily two ways. Firstly through 
introduction of the British rule pre-
independence and secondly through the 
21st century rising trend of globalization. 
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2.1 // IDENTITY OF A POST-
INDEPENDENCE INDIA

The introduction of British rule in 
India in 1803 saw the rise of a new 
technological and industrial civilization 
based on Euro-centric world views.  It 
brought with it new social, economic 
and political structures in the form of 
democratic governance - all of which 
neglected traditional social formations 
and economies that were based on 
a fusion of religion and culture. A 
flourishing trade in silk, cotton, salt 
and sugar were abandoned to suit new 
modes of industrial Britain. Agriculture 
was converted to cultivation of cash 
crops and labour redistributed to steel 
plants, glass and cement factories, 
and other industries. This growth of 
modern industry and commerce led to 
rapid urbanization in the country. The 
British introduced industrial hubs and 
new western infrastructure to increase 
efficiency within those industrial 
systems. The period saw the installation 
of the first railway system in the country, 
implementation of the first modern 
banking and communication systems, 
introduction of the automobile, and 

most importantly the introduction of the 
English education system.
 
Since its Independence in 1947, India 
has aspired to be an industrial giant xii– 
the manufacturing capital of the world 
where democracy, development, and 
the economy are the driving forces of 
Indian society. According to the World 
Bank’s 2017 edition of Global Economic 
Prospects, India’s economy is expected 
to grow to 7.2% by 2030, making it the 
fastest growing major economy in the 
world.35 This sits ahead of economies like 
China (6.9%) and the USA (2.6%). 

2.2 // GLOBALIZATION 

India aspires to make its own mark on 
the global scale as a progressive first 
world country. 

Globalization refers to the free 
movement of goods, capital, services 
technology and information for 
international integration and a 
convergence of world-views.36

xii  India has always focused on its domestic 
economy with the service sector being the biggest 
revenue generator at 10%. However the country’s 
manufacturing output is accelerating and sitting at 9%. 
More than two-thirds of foreign investment are now 
going into the manufacturing and industrial sector. 

Figure 28. Modi’s ‘Smart Vision takes shape’ in the grander urban development scheme for India. 

In ‘Urbanization in the Global Era’, 
sociologist Elizabeth Jelin wrote: 

Since Babylon the cities became a 
correlation of culture, language on one 
side and chaos on the other. In general 
it signified change and achievements. 

Globalization like any other phenomenon 
will have significant impact on our cities 

and their urban life, but exactly what kind 
of changes? 37

Through globalization, the world has 
developed a standard benchmark with 
which it compares and establishes the 
development and prosperity of a given 
country. Globalization has motivated 
greater international cultural exchange 
and diversity. A new world-view has 
emerged from it that promises a change 
in how communities and political 
systems are formed and claims to 
supply greater economic opportunity 
to all. However, it remains unclear who 
establishes what these benchmarks are, 
where they originate from, and what 
their implications are?

Although many claim that globalization’s 
earliest developments started with 

Columbus and his discovery of the ‘new 
world’ in the 1450’s, the phenomenon’s 
most vigorous phase of development 
occurred over the industrial revolution. 
It manifested itself first in the growth 
of a global, the result of increased 
interdependence among nations with 
regards to financial and economic 
structures. The technological and 
transportation developments that 
followed allowed greater mobility of 
commodities, information, and people. 
With this came new ideas of societal 
structures, political freedom and 
dissolution of national borders that more 
often than not eroded local cultures and 
pre-existing civic identities. 

The economic giants of the world during 
the industrial revolution – primarily 
western countries commonly called 
‘developed nations’ – have largely 
generated the benchmarks of this new 
global scale. These benchmarks have 
evolved over time to now formally include 
over 800 indicators including GDP, access 
to electricity, education levels, annual 
industry capital etc38. One should note 
that the ‘developed nations’ collectively 
form 20% of the world’s population, while 

Figure 29. Concurrent to the urban growth is the rising water-crisis across the country. 
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the other 80% (‘developing nations’) are 
expected to adopt these established 
ideals and systems before they can be 
a part of any global discussion. While 
indices of globalization measure extent 
to which goods, capital, services, labour 
force, and information are accrued and 
exchanged, they largely ignore cultural 
capital and heritage in measuring the 
prosperity of a nation.

Globalization is undoubtedly a legitimate 
and inevitable advent of modernity, the 
product of which we live in today.  As an 
active participant in this today, I feel that 
the benefits of globalization are plenty, 
yet such a broad spectrum of thoughts 
and ideals gathered from numerous 
western bodies that make up this ‘global 
whole’ presents to me a chaotic picture 
of its impact on a developing nation and 
its cultures if they were all to be adopted 
- One that I can see and feel in modern 
day India. 

Figure 30. Illustration by Julia King representing the 
disparity between India’s vision to be Globalized and its 
current state of Affairs with basic amenities such as water.

New world-class road networks connect  major 
urban centres together. 

By the end of 2015, India had the fourth largest 
installed wind power capacity in the world.

Construction of one of the largest hydraulic dams in 
the world.

India has the third largest railway network in the 
world comprising 119,630 kms of total track.

Largest Solar farms in the world situated in the 
desert regions of Rajasthan.

India is the world’s third largest producer and fourth 
largest consumer of electricity yet has a low per capita 
consumption in comparison to the rest of the world. 

Monorails installed in Metropolitan cities in an effort 
to reduce private vehicle use. 

Modern waste water treatment plants established 
in every town.
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Figure 31. Water ATMS now exist in several cities in India 
as part of the new Swachh Bharat Drinking Water Mission 
launched in 2015. They are solar powered and connected to 
digital monitoring systems thus enabling remote water quality 
tracking.

2.3 // IMPLICATIONS ON 
WATER: ALIENATION AND 
OBJECTIFICATION 

Numerous international human rights 
declarations address access to water as 
a fundamental right to be facilitated, 
enabled, and ensured by the statexiii.39 
Article 21 of the Indian Constitution 
affirms all citizens right to safe drinking 
water. The state must therefore provide 
adequate drinking water and also to 
protect water sources from pollution 
and encroachment. However, concurrent 
with the rise of free-market economics in 
the 1990’s, India increasingly privatized 
its public sector utilities, leading to the 
current situation in which most people 
must buy their water.

xiii  Refer to end-notes for extended information. 

Throughout India today, commodified 
western lifestyles including nuclear 
family identities are sought after at 
the expense of traditional cultural 
ideals of the collective developed over 
many generations. Where modernity 
demands that each family unit earn 
its own prosperity and have a private 
dwelling with modern amenities, 
much of Indian social agendas prior 
to modernity revolved around shared 
amenities, land, and space. Today, highly 
engineered systems of pipes, channels, 
reservoirs and dams transport water 
into communities where water used to 
be gathered collectively from a single 
source. In this ‘progressive’ system, water 
does not facilitate an experience with 
nature or with other people but serves 
instead as an ‘urban cleaning fluid’ that 
appears upon demand, yet another 
resource to be manipulated.

This system separates people from 
infrastructural processes for various 
reasons. The first is that the vast 
mechanical forms of water treatment and 
storage facilities lack the human scale 
that would make them desirable places to 
visit. The second is that by keeping people 
away from these facilities, the government 
ensures uninterrupted, efficient treatment 
and distribution of water. As logical as 
this may be, it generates cityscapes in 
which water no longer constitutes an 
important element of the public realm, 
and populations unaware of the processes 
involved in getting water to their tap. 

Within an Indian context, the lack of water 
in a city scape strips its urban citizens 
access to water as a social and cultural. 
Insensitivity and negligence of the 
amenity can be largely attributed to the 
lack of awareness and presence of water 
and water related process.
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2.4 // THE ROLE OF 
INFRASTRUCTURE IN CREATING 
A NEW NATIONAL IDENTITY

The importance of infrastructure in 
supporting a nation’s overall wealth is 
well-established. Infrastructure consists 
of basic buildings, institutions, facilities 
and services without which many 
activities cannot occur in an economy.40 
India is currently experiencing an 
infrastructural boom, as the government 
has sponsored many Initiatives aimed 
at making Indian cities comparable to 
those considered ‘desirable’ under the 
lens of globalization. One of these is the 
national Smart Cities program launched 
in 2015. 

SMART CITIES

Upon the basis of its exponential 
economic growth, India has attempted 
to redefine how the country grows and 
the type of vision guides this growth. 
The government began the smart cities 
program in order to examine alternative 
forms of urban planning and identify 
what it might mean to live in a ‘smart’ 
country. The program chooses 100 cities, 
based on their interpretation of the 
Smart City proposals. The cities are then 
funded to carry out their plans in certain 
areas, which will then serve as examples 
for the rest of the city to follow. The 
plans include, but are not limited, to 
housing, public transport systems, digital 
governance, public infrastructure and 
maintenance plans, green urban systems 
and civic inclusivity. 

The vision recognizes that a city cannot 
be ‘smart’ if it thinks about a problem 
such as economic growth, water 
management, or traffic in isolation. It 
encourages multi-faceted or ‘mutually 
benefiting’ schemes that pinpoint crucial 
relationships that might exist between 
different problems and tackle them 

simultaneously with one response. A 
set of problems for this thesis could 
potentially include water management 
issues, the need for new green urban 
systems, lack of inclusive civic spaces and 
digital governance platforms.

THE INFRASTRUCTURAL DREAM

An infrastructural dream would be one 
where the strengths of a given city are 
harnessed to serve the cultural and 
lifestyle ambitions of the citizens that live 
within them as well as serve to protect the 
land upon which they sit. This might be 
another way to measure of ‘progress’ and 
‘development’. 

While water tanks, treatment plants and 
pipelines are necessary to sustain urban 
populations, the way in which they are 
implemented – in terms of how they are 
planned as well as physical insertion - only 

adds to the generation of cityscapes 
hostile to the public realm. This is 
evident through the gated and fenced 
off infrastructural complexes, dull grey-
washed aesthetic and unwelcoming 
ambiance. 

When considering these problems, one 
must ask how complex and increasingly 
inter-dependent utilities can continue 
to support a rapidly urbanizing country 
subject to carbon constraints, political 
debate, and cultural stigma? How 
might critical nodes of infrastructure 
be re-imagined to be more efficient, 
contribute to the sustainability of natural 

sources, and become places within their 
contexts?

In a highly charged, shifting political 
environment such as India’s, one may not 
confine ethical obligations of an architect 
to those of meeting the usual professional 
and legal obligations. Instead, Architects 
must reconsider their ability to advocate 
for the utopian and revolutionary 
possibilities of building, living and 
urbanizing – of opening up spaces for 
political discussion of what ‘progress’ and 
‘development’ might mean for a given 
community.  

Figure 32. An illustration of the Smart Cities infrastructural vision for India where every infrastructural facet is linked with each other via IT services. Information is available to all users on 
mobile devices. 
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Figure 33.     
Collage illustrating the gap between water as it appears 
within the urban fabric in Ahmedabad and cultural uses of 
water in India.

CONCLUSION 

The research so far suggests two 
things specific to the Indian context. 
Firstly, a rapidly growing economy 
and the nation’s desire to ‘develop’ 
have resulted in mass urbanization 
as industrial cities within the country 
grow. This urbanization calls for an 
intensive restructuring of the country’s 
infrastructural networks to support the 
growing population and to address 
the nation’s will to ‘modernize’. This 
restructuring must occur in a manner 
that ensures the wellbeing and 
growth of cultural heritage for future 
generations. While the country seeks an 
industrial identity, the question remains 
of HOW it facilitates the required 
infrastructural growth.

Secondly, Independent of social class, 
communal water use is a daily routine 
for much of the population in India. One 
could perhaps look back to traditional 
rainwater harvesting practice as an 
alternative solution to water scarcity in 
India.

The research suggests that while neither 
modernity itself, nor traditionalism 
alone are appropriate answers to the 
questions of India’s future identity, one 
might have a more radical, hybridized 
idea of globalization, where the previous 
ideas of western globalization in which 
established norms of western culture are 
altered by the cultural disposition and 
values of the nation seeking to adopt 
western ideals. The prospect of bringing 
emotion and cultural significance back 
to water infrastructure is an appropriate 
project in which to investigate what 
this hybridization might look like. 
Can traditional systems of rainwater 
harvesting be revamped and rescaled 
to become civic infrastructure that 
facilitates entire communities. Can 
progress mean water for all instead of 
how it is delivered to the people? Can 
collecting and using water from a public 
reservoir instead of having it delivered to 
your tap be considered ‘modern’?

The first step would be to identify 
what variables within the urban 
water network are susceptible to 
growth through adopting the ideals 
of ‘hybridity’, what aspects cannot be 

compromised upon, and what parts of 
the global system and culture of water 
treatment could be integrated into the 
scheme. 

The following chapters will outline the 
potential, the aims, and the scope of this 
project and then proceed to document the 
design process and development.
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3//CONTEMPLATE
To study thoughtfully points of interest that would contribute to 

the integrity of ones own design



Figure 34. Abstract spatial development diagrams: A multitude of forces shape the development of a city and its spatial qualities. Infrastructural voids that rest outside the urban confines of the city can be brought within and used as a design 
tool to create moments of interactions and unify the otherwise separate urban forces - the infrastructure and the people.  
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RechaRge wells and buffeR zones

Potential RechaRge PiPelines

naRmada canal 

sabaRmati RiveR

Figure 35. Network Masterplan concept   
The map visualises how decentralized infrastructure 
might grow or shrink in size to meet the needs of its 
neighbourhoods and how these might connect to each other 
as well as to existing water networks within the city.

PART  III // CONTEMPLATE

3 // PROJECT AIMS
The research establishes water as an 
environmental, economic and cultural 
necessity and argues for new water 
infrastructural typologies in Indian 
cities. The following criteria establish 
guidelines for the design of a ‘new-
generation’ water infrastructure in the 
Indian context.  

•	 Systems should be multipurpose,  
 interconnected and synergistic
•	 Infrastructure should work with  
 natural processes where possible
•	 Infrastructure should improve  
 social and cultural contexts it  
 serves
•	 Should adapt to environmental  
 changes 
•	 Must consider how they fit and  
 connect into the existing  
 infrastructural network within  
 the city

Vision 21 is one of three components 
of the World Water Vision compiled by 
the World Water Council. The purpose 
of the vision is to generate a global 

awareness of the water crisis that people 
face and to suggest possible solutions 
in the 21st century. Based on the 
premise that people have the human 
right to sanitation and clean water, 
Vision 21 recognizes the household 
as the primary catalyst for achieving 
these goals. It believes that change at a 
household level leads to action in and 
involvement from the community, local 
authorities, government organizations 
and international communities. (Refer to 
Appendices 2.0 for more information)

Based on this philosophy, the project will 
focus on supplying water for collection 
and civic use in the urban domestic 
realm in which it sits. Within this, water 
processes can be then broken into three 
activities - collection, treatment and use. 

This project envisions of a series of 
neighborhood scale water structures 
inserted into the existing urban fabric 
and forming a new water network 
alongside existing water networks. While 
the old network serves the industrial and 
commercial areas of the city, the new 
one will serve the domestic and civic 
areas. The result will be a decentralized 

system that minimizes the energy required 
to treat and distribute water from one 
central city-scale treatment plant by 
harvesting, treating and distributing water 
locally.

The primary goal is to build on social and 
cultural values that promote the collective 
use of water to develop modern urban-
scapes that speak to the nation’s desire to 
modernize. It is the availability of water 
for individual consumption as well as civic 
use and rise in public awareness of local 
water systems that contributes to notions 
of ‘progress’ and ‘development’ as opposed 
to ease of use such as direct piped delivery 
to domestic taps that would normally 
conform to standards of modernization.

 These new water hubs should provide 
water on-site and allow collection for 
domestic use. Alongside water treatment 
facilities, an additional ‘program’ building 
is to be incorporated. This building can 
house public programs such as cyber 
cafes, crèches, play-spaces and local water 
council offices in accordance with the 
needs of the neighboring communities 
using facility. 
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3.1 // FEASIBILITY
WATER AVAILABILITY AND RAINFALL 
PATTERNS

Generally, water is available for collection 
as ground, surface and rainwater. In 
Ahmedabad’s semi-arid to arid climate 
rainfalls have a high intensity but a 
short duration. Concentrated over the 
monsoon season (July to September), 
total rainfall reaches a seasonal average 
of 700mm.41

Given that Ahmedabad’s current water 
collection systems – which rely on 
ground and surface water – do not fulfill 
the needs of its population, rainwater 
might be a useful source of water, it 
could be particularly useful in providing 
water for the non-potable domestic 
use of water (which make up 93% of 
domestic water use). 

If correctly harvested, stored, treated 
and managed, the 700mm annual 
rainfall would be more than enough to 
relieve pressures on piped municipal 
water systems. While insertion of 
rain-water harvesting and treatment 
systems appear to be feasible from a 

functional perspective, their success 
lies in the populations acceptance and 
willingness to bring about productive 
change. It is important then to focus on 
the quantitative as well as qualitative 
aspects of this new infrastructure. 

Section 4.1 of this document will explore 
the frameworks for tank footprint sizes 
and surface areas required to make the 
scheme feasible. 
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Figure 36. Ground water levels vs. Rainfall patterns in Ahmedabad. Whilst ground water levels are consistently falling every year, rainfall patterns vary very little over the years, accumulating an average of 700mm annually.
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Figure 37. A summary of current water context in India.

Figure 38. A summary of project aspirations for future water context of India.
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3.2 // THE AESTHETICS OF A 
REVOLUTION

If this project rests upon a political 
impetus based on three things; 
nationalism, technological advancement, 
and redistribution of power to the 
people through free-water, do the 
aesthetics of the new infrastructure 
have a duty to explore the very same? 
What does nationalism look like? What 
does cultural modernity look like? How 
might it communicate who the facility 
stands for through its form, shape and 
materiality and more importantly, can it?

While a revolution is defined as a social 
digression of the norm, its power affects 
the appearance of that very society - 
presenting itself in new forms, tectonics 
and compositions to represent the new 
identities of the time. The industrial 
era of the 1750’s that glorified exposed 
steel, the constructivist movement of the 
1920’s with the birth of ‘non-objectivity’ 
in Russia, the digital revolution of the 
early 2000’s with its cenotaphs for 
technological ability were all eruptions 
of sorts on the social and political 
landscape of their times that in turn gave 
birth to new architectural forms and 

tectonics novel to their time. 

Le Corbusier, in ‘Archiecture ou 
Revolution’ discusses the social role of 
architecture as being greater than that 
described in traditional Marxist theory, 
which describes aesthetics as reflecting 
passively changing social conditions.42 
Corbusier concludes that architecture 
needs to be an active instrument of 
change and that buildings must operate 
as social condensers. Further developing 
the same argument, Herbert Marcuse 
perceived aesthetics as a potential 
critique of social relations and civic 
values. He saw them to be ‘liberational’ 
in their ability to open up ‘the horizon 
of change’43. For Marcuse, the aesthetic 
of revolution was abstracted through a 
process of sublimation.  

Sublimation is a concept easily 
understood through infrastructure. The 
primary way in which infrastructure 
affects landscape is merely by its physical 
presence. The territorial dimension 
of infrastructure – characterized 
by its large scale and muscularity –  
renders it visually impressive against 
any landscape. The juxtaposition of 

infrastructure and landscape is further 
enhanced when that landscape is natural 
or pastoral; achieving what Leo Marx 
calls ‘the machine in the garden’.44 He 
believed that the rise of the machine 
in the landscape stood as a physical 
embodiment of an age of power and that 
was expressed through its aesthetics.

What this might quite directly translate 
to is making the infrastructure sit 
within its landscape in a playful almost 
haphazard way. The less structured the 
system appears, the less regimented 
its authority. This could be explored 
through scale, placement, materiality 
and a conscious exposure of the 
infrastructural elements that form the 
system. 

1) Sublime architecture illustrated through the design 
for Isaac Newton’s cenotaph by Boulleé.

7) Designed in the style of High-Tech architecture, 
the Pompidou in Paris exposed all its technology and 
structure to convey the beauty in technology.

4) Tatlin’s Constructivist tower - built from industrial 
materials - was envisaged to be the symbol of 
modernity.

3) Haussaman’s urban plan for Paris was a direct 
representation of the civic ideals of the time.

6) Corbusier’s VC Plan Voisin, characterized by strict 
geometry and unformity was representative of his 
ideals for a totalitarian society.

2) Paxton’s Crystal palace as an expression of the rise 
of the industrial in the 1851.

8) Foster’s City Hall in London was the first of its kind 
to use and express its ‘green’ building strategies. 

5) Constructivist illustrations of the architecture of 
their time use bold forms and colours to illustrate 

9) Parametric aesthetics dominate the digital 
revolution of architecture today.

Figure 39. Collage exploring the various aesthetic representations of a 
revolution in history.
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3.3 // DESIGNED CULTURAL 
INFRASTRUCTURE: CASE 
STUDIES 

A recent article written by Hadley Arnold 
for the Architectural Review discusses 
the role that architects play when 
defining relationship between social, 
political and economic power, and water. 
He uses the term ‘watercraft’ to define 
the body of knowledge and techniques 
necessary to develop socially relevant 
water infrastructure.45 Arnold then 
divides ‘Watercraft’ into three umbrella 
systems: Hardware, Software and an 
Animated spirit.  

Hardware // Hardware refers to building 
typologies, forms and assembly methods 
that focus on water functions such 
as conserving storm water, recycling 
greywater and replenishing ground water. 
This category includes building integrated 
technologies. 

Software // Software refers to the extra-
disciplinary nature of water infrastructure, 
and the processes that make up 
infrastructural functions. These include 
soft-water treatment systems, variable 
mechanical treatment systems etc. It 
also includes design/ implementation/ 
management of water networks between 
multiple infrastructural bodies, mediation 
between infrastructure and environment, 
and infrastructure and people. This inquiry 
might lead to analyzing who benefits and 
how they do so.

Animated Spirit // The animated spirit 
refers to atmospheric elements that 
permeate through and connect the 
hardware and software. These elements 
could be inspired by culture, political 
agendas, secular or spiritual beautification 
of the element etc.

This section of the document analyzes 
existing water infrastructure through the 
lens of these three categories in order 
to identify elements crucial to my own 
design process. 

HARDWARE

Precise infrastructural methods 

Passive/ Mechanical functions 

Treatment and storage systems 

Assembly methods 

Layout/ schematics 

Material Systems 

Tectonics

ANIMATED SPIRIT

Commons over markets

Direct interaction with water

Relationships of people to water (sight, 

touch, sound, occupation) 

Recreation 

Water as social driver/definer

‘Beauty’ in machines

Sense of playfulness and joy

SOFTWARE

Requirements for successful operation

Means and methods of insertion into urban fabric

Jurisdictional boundaries 

Interaction with natural and man-made risks

Decisions regarding who benefits and how

Economic/ Environmental matrix
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ANCIENT INFRASTRUCTURE

For centuries, water in architecture has 
embodied social and spiritual meaning 
and constituted an integral part of the 
human experience of water. Civilizations 
have explored a myriad of ways in which 
to commune with water, be it through 
roman aqueducts serving as a source 
of civic pride, or Islamic water gardens 
creating spaces of climatic relief or 
Japanese bathhouses acting as social 
gathering spaces and reinforcing the 
cultural value of cleanliness. The rich 
history of water-related architecture has 
created a catalogue of forms exploring 
what roles water can play within the 
social constructs of various civilizations. 
The Water infrastructure throughout 
history has been functional, poetic and 
expressive and created social nodes that 
generated wonder in addition to serving 
practical functions.

STEPWELLS
Stepwells and stepped ponds are a type 
of architectural water infrastructure 
unique to India. Stepwells were born out 
of necessity around 300 AD due to the 
length of extremely dry periods between 
monsoon rains. In arid states such as 
Rajasthan and Gujarat, stepwells created 
an essential year-round water supply for 
drinking, washing and irrigation. 

Stepwells are essentially underground 
buildings that create passages to the 
water tables and water reserves of the 
city, allowing pedestrians to collect, 
consume and enjoy freshwater. These 
wells became community centers 
invested with social significance and 
religious meaning. Made defunct under 
the British rule, these underground 
water monuments comprised one of 
India’s major building traditions.

Hardware // The primary hardware of 
stepwells is a single excavation lined 
with stone that allows the water level 
inside the cavity to fluctuate freely with 
the surrounding water table to a depth 
of 5-10 storeys below ground level. 
Continuous steps from ground level to 
the bottom of the structure lead to the 
main water reserve. When the water 
table is high (in the monsoon), water 
levels reach the upper steps. In the 
direr season, when the water table is 
low, a longer descent is required. While 
stepwells prioritized accessibility to 
water, the treatment of the surrounding 
ground facilitated the harvesting of 
copious amounts of rain water and 
channeled it into the deep cisterns for 
use in the drier months. 

Figure 40.                 
Sectional Perspective of Rani Ki Vav in Patan, Gujarat. 

Figure 41. Women washing clothes and vessels at the water basin with stupa at the Kumbhesvara temple.  Patan, Gujarat.
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Software I Stepwells were the ultimate 
public monuments. They were inserted 
successfully into communities in rural 
and urban contexts to provide water and 
create gathering spaces and reprieve 
from the heat. Although they were 
often located near a temple, stepwells 
were open to both genders and people 
from all faiths. The presence of a sacred 
shrine maintained the sanctity of the 
water as prescribed by the culture while 
the adjacent social programs that took 
place ensured passive surveillance. 
Commissioning one was considered 
to be a deeply pious act and was often 
done by women from wealthy families.

Animated spirit I Over thousands 
of years, stepwells evolved into 
astoundingly complex feats of 
architecture, engineering and art. The 
aesthetic considerations given to these 
heritage structures were the primary 
source of their animated spirit. The 
stepwells provided graceful and elegant 
spaces in which to reflect on the fluidity 
of the element they protected. The play 
of light, ambient temperature and formal 
proportions were the primary design 
concerns of beauty and experiential 

pleasure. Built of stone, these wells were 
also heavily ornamented with figures 
and patterns depicting stories the gods 
and deities of the communities that used 
them. 

STRATEGIES FOR HUMAN-WATER 
ENGAGEMENT
	 Open for interaction at all times  
 of the day and night. 
	 Allows for direct observation of  
 water systems: Water levels shift  
 with local water tables.
	 Notion of formal descent as a   
 spiritual journey to water.
	 Visual place markers to indicate  
 presence of infrastructure within  
 a landscape
	 Engages the senses of smell   
 and temperature as a means to  
 indicate water presence.
	 Provision of shade and creation  
 of micro-climate for dwelling 

Figure 42.    
Sectional drawings of the sixteen stepwells that still exist 
in Ahmedabad Gujarat in order of Size. 
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Figure 43.  
Boys jumping and bathing at Toorji Ka Jhalra stepwell, 
Jodhpur. 

RESPITE

RESPITE

RESPITE

DESCENT 

DESCENT 

DESCENT 

WATER

WATER

Areas of respite always coincide with shade 
- left wide and open for dwelling. Paths of 
descent remain exposed to the sky. 

STEPWELLS

Sits in landscapes with minimal visual 
disruptions at ground level - popping up 
above ground surface to indicate entry or 
other important nodes. 

Has one point of entry and exit. 

Has one defined axial path of movement - 
highlights movement as a formal procession.  

STEPPED POND

Sits adjacent to temple complexes. 

Surrounding built fabric and program 
facilitates space making - water is more 
immediately accessed. 

Controls point of entry and exit.

Defines paths of movement with little to no 
intersections - controlled movement.  

STEPPED POND

Sits in open land where surrounding unbuilt 
fabric.
Has no defined point of entry - can be 
approached from any side. 

RESPITE

DESCENT DESCENT 

DESCENT DESCENT 

WATER WATER WATER WATER

RESPITERESPITE

Figure 44.  
Comparative drawings analysing three different types of 
Stepped pools found in India.
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1. Main axis of Agrasen Ki Baoli, New Delhi.

4. Elaborate decoration in the main axis of Adalaj ni 
Vav, Ahmedabad.

7. Entrance-way at Stepped pond at Modhera Sun 
temple complex, Gujarat.

2. Water tank at the bottom of Adalaj ni Vav, 
Ahmedabad. 

5. A maze of symmetrical steps leading to water at the 
Chand Baori Stepped pond, Abhaneri

8. Ground level surface treatment above Rani ki Vav in 
Patan, Gujarat.

3. Stepped pond at the Peralassery Temple Complex, 
Kannur.

6. Helical Stepped well, Champaner.

9. Ground Level Surface treatment at Adalaj ni Vav, 
Ahmedabad.

Figure 45. Collage highlighting the aesthetic qualities of Stepwells in India.

Figure 46. Diagram exploring the various elements that make up a stepped pond or well highlighting common design principles.

Gates rise above ground level 
and visually mark  the only 
physical nodes of formal entry

When built form rises above 
surface, it suggests the presence 
of protected infrastructural 
systems below

NOTE THREE: Dedicated platforms for 
shade and respite 

Low-lying form creates clear line 
of sight at ground level, providing 
visual relief amidst a densely packed 
city fabric

Descent provides an 
approach to water

Seasonal access to water  for 
recreational use only when  there is 

sufficient stores

Tanks store and naturally treat 
water and are connected to each 
other to maintain water flow into 
main reservoir

WATER CONNECTIONS

PEDESTRIAN PATH

EYE LEVEL AT 
GROUND
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Figure 47. Satellite view of one of twelve EPM water 
redevelopment project in Colombia, Medellin.

Unidades de Vida Articulada (UVA), 
MEDELLIN 

The Empresas Públicas de Medellín 
(EPM) is a corporate social services group 
in Medellin, Colombia, that works with 
local councils to provide electricity, 
natural gas, drinking water, sanitation 
and communication technology services 
within the country. UVA is a city-wide 
project initiated by EPM that seeks to 
strengthen existing water infrastructure 
by turning them into spaces of culture 
and recreation. One of the key goals is to 
make the city’s water systems visible to 
the public46. 

Hardware I In UVA projects, existing 
water reserve tanks and mechanical 
filtration systems continue to operate 
on site. Water enters reservoirs from the 
central city water distribution network 
and is then stored on site after passing 
through basic filtration systems. The 
interventions do not make the hardware 
visible or accessible to public, although 
they exaggerate the main water tank 
through beautification of its exterior.  

Software I UVA projects are developed 
on existing water infrastructural sites 
under the slogan “Remove the fence 
to be closer”. The community works 
together with UVA is a participatory 
environment to provide input based 
on collective community needs and to 
imagine the final design. The project 
shown here includes a cyber café and 
community meeting spaces as part of its 
community program. 

Animated spirit I The way the water 
is bought up to the surface within the 
project invokes an animated spirit. 
Visitors may play with, meander through 
and walk around water but they may not 
‘consume’ it (i.e. no drinking, washing 

laundry or bathing although play is 
allowed). Fountains shooting up from the 
ground, foot pools and an aquatic garden 
constitute a few of the many ways in which 
water is present on site. The layout and 
built form of the infrastructure contribute 
to creating an informal and ‘joyous’ 
atmosphere. 

STRATEGIES FOR HUMAN-WATER 
ENGAGEMENT
	 Water for play and recreation   
 appears in various forms: pools,  
 fountains, gardens, etc.
	 Offers water for visual and direct  
 physical interaction.
	 Facilitates adjacent public   
 programs: community rooms,   
 meeting spaces, parks
	 Beautifies and highlights   
 infrastructural elements within the  
 landscape.

MODERN INFRASTRUCTURES

Figure 48.  
Water spouts shoot water from the ground onto a 
permeable play pad. 

Figure 49.  
Water fountains in the re-purposed water tank forms an 
aquatic garden for visitors to enjoy.



Urban fabric within a 300m radii around water 
infrastructure.

Highlighting the domestic realm.

Predicted urban pedestrian routes and 
green spaces.

Figure gound.

Adjacent public programmes. 

Infrastructural insertion. 

Figure 50.  
Diagrams analyzing the insertion of the UVA water 
tank redevelopment project in Medellin, Colombia.

Existing elements on site that could be 
repurposed or preserved.

Generating built connection between them by 
‘filling’ in empty spaces.

Connecting existing to new infill.

Programme distribution on level -1 ranging 
from public to only personnel entry.

Pedestrian routes at level -1 through 
infrastructural facility.

Pedestrian routes at ground level through 
infrastructural facility.

Insertion of green spaces at level -1. Insertion of green spaces at ground level.

Programme distribution on ground level open 
completely to public.

Figure 51.  
Diagrams analyzing the programmatic arrangement 
of the UVA water tank development project in 
Medellin, Colombia.

Public Private

Water bodies

Green spaces

Pedestrian circulation
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Figure 52.  
9m tall sculptural water curtains throw water into the 
bio-filtration beds at Sherbourne commons 

SHERBOURNE COMMONS, NEW YORK
Jill Anholt Studio + Teeple Architects

Originally a brownfield site, Sherbourne 
commons was the first Canadian park 
transformed into a park-like storm-
water treatment facility. The park uses 
landscape, architecture, engineering 
and public art to revitalize a waterfront 
site and to treat storm water before 
release into Lake Ontario.47 In doing so, it 
integrates the natural systems and civic 
infrastructure seamlessly into the city 
scape. 

Programmatically, the park provides 
civic space for social interaction and 
composes the stages of water treatment 
to bisect the park into different 
experiential exhibits of the water 
cleansing process. 

Hardware I The park collects storm-
water through a network of existing local 
pipelines and channels it to a treatment 
facility. Once collected, the water passes 
through basic filter to remove debris 
and then into UV treatment chambers. 
The purified water cascades down tall 
sculptures for aeration then passes 
through bio-filtration beds and aquatic 
grass channels to further soften it before 
being discharged.48

Software I The treatment facility sits in 
the landscape as a series of architectural 
events as opposed to as a single 
building. The scale of the treatment 
units allows them to frame and define 
the green gathering spaces and plazas, 
working as space makers instead of as 
mere space occupiers. 

Animated spirit I The park reveals 
the seasonal nature of supply and 
characteristics. In summer, with the 
water store full, water is celebrated 
through the sculptures and water 
channel that have little animated 
pockets formed with water jets, ponds 
and foot pools. In drier months, jets are 
turned off and the plaza transforms into 

an open-air civic stage. In winter the plaza 
is filled with water that freezes over to 
form a skating rink.  

STRATEGIES FOR HUMAN-WATER 
ENGAGEMENT
	 Visitors follow a path of   
  infrastructural processes arranged  
 as a ‘path’ to be taken by visitors to  
 follow and engage with.
	 Water processes and social   
 programs complement each other. 
	 Infrastructure cast into the   
 landscape informally to generate a  
 park-like atmosphere.
	 ‘Dirty’ processes occur on an   
 adjacent site, away from view but  
 still accessible to visitors.
	 Non-public processes housed in  
 a sculptural enclosure with an   
 adjacent community hall. 

Figure 53.  
Water appears on the surface in varied forms, each 
creating a different atmosphere for recreation.
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Figure 54.  
Diagrams analyzing the insertion of the Sherbourne 
commons stormwater treatment facility in New York.

Urban fabric within a 300m radii around water 
infrastructure.

Highlighting the domestic realm.

Predicted urban pedestrian routes and 
green spaces.

Figure gound.

Adjacent public programmes. 

Infrastructural insertion. 

Green spaces

Water bodies

Architectural pavillion 
+ UV treatment room

Pedestrian circulation

LAKE
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Figure 55.  
Concepual perspective of the Jade Eco park designed by 
Phillipe Rahm Architects in Taichung, Taipei.

POETIC INFRASTRUCTURES

JADE ECO PARK, TAICHUNG
Phillipe Rahm Architects

Designed as a new 70-hectare park on 
the site of the old airport in Taipei, the 
Jade Eco Park creates microclimates 
that ameliorate the subtropical warm, 
humid climates of Taipei. The park’s 
primary ambition is to ‘give back’ the 
outdoors to the inhabitants of the city. 
The infrastructure consists of a series of 
sensual experiences, both natural and 
mechanical. Although the project does 
not harvest water, treat it or deliver it, 
it does attempt to create joy from the 
otherwise purely functional devices.

Hardware I The design combines 
computational fluid dynamic simulation 
with strategic infrastructural placement 
to maximize the benefits of existing 
climatic variations on site.49 Areas that 
are naturally cooler, less humid, and less 
polluted than others are augmented 
with additional infrastructure that 
make them cooler, drier and cleaner 
for specific recreational activities that 
demand those climatic conditions. 
Rahm’s climatic devices explicitly 
manipulate available natural elements 
through mechanical processes. While 
local regulations and ambitions for 
energy consumption determined a 
lot of the designed output, the actual 
infrastructural processes are exposed 
where the regulations and infrastructural 
requirements allow transparency to give 
the experiencer a direct understanding 
of what the device is doing. Where 
not appropriate for general public 
interaction, the infrastructure is elevated 
or sunk underground but piping and 
ducts are made visible at ground level to 

acknowledge its presence.

Software I The new park is inserted into 
a part of the old airport, which sat in the 
middle of the city. It is surrounded by 
leisure, sport and tourist activities, a 3000 
sqm visitor center, a new city museum 
and an iconic mixed use tower. 

Animated spirit I The climatic devices 
take the form of ‘contemporary park 
furniture’, creating pavilions, niches, 
play spaces and seats. These interactive 
structures create a sensory experience of 
delight for visitors. 

Figure 56. Site plan illustrating the ‘Climatic Lands 
Structure’ for the Park.
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Figure 57. Mechanical schematics illustrating the Cooling Climatic Device - a machine that facilitates thermally cooler micro-climates within the park. 

OSAKA PAVILLION, JAPAN
Peter Cook

The Osaka Botanical Garden pavilion 
in Osaka, Japan was designed and 
constructed as part of the 1990 Osaka 
Expo. The structure is rests between 
two water systems - a lake and a spring 
– and monitors the inflow of water 
into the lake. The structure physically 
and metaphorically unites the two 
water bodies and creates a degree of 
public interest in the water system by 
animating it. The pavilion pumps water 
up from the spring through a myriad 
of twisted pipes. It then pours down a 

glass façade before gathering in a small 
concealed trough, which, when full, 
tips over into another trough concealed 
below ground level. The periodic 
cascade of water is made visible by a 
shudder of a ‘wand’, one end of which is 
fixed to the façade, and the other which 
floats in the second trough. At night, the 
periodic turbulence reflects onto the 
façade via a lighting system that sends 
ripples of light up the smooth aluminum 
cladding.50

STRATERGIES FOR HUMAN-WATER 
ENGAGEMENT
	 Remains open for interaction at all  
 times of the day and night. 
	 Materials exhibit and highlight   
 qualities of the water. 
	 Water attracts initial attention   
 through sound, light and falling  
 water.
	 Pavilion has no orientation; sits in  
 an open square with no defined  
 path for approach. 

Figure 58.  
Elevation of the Osaka Pavillion showing the yellow ‘wand’ which shudders with the current of water running under it.
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HARBOR BATHS, COPENHAGEN
BIG + JDS Architects

This section of industrial port turned 
into a recreational public bathing 
site resulted from consistent efforts 
to improve water quality in the 
Copenhagen harbor. 

The baths serve as a platform for the 
public to form a close relationship 
with their urban waterscape through 
a series of open-air interaction spaces 
such as dive-pools, foot-pools, floating 
pontoons, water themed playscapes, 

and resting pods all linked together by 
floating walkways. The system is made 
up of a kit-set of portable components 
that allow the facility to shrink and 
grow based on community needs. 
These components can be towed 
elsewhere and reconnected in different 
arrangements to recreate the baths on 
other spots along the harbor. 

STRATEGIES FOR HUMAN-WATER 
ENGAGEMENT
	 The intervention promotes   
 awareness of urban water   
 systems through direct contact  
 with the water system itself. 
	 Different pools facilitate different  
 relationships to water – these are  
 primarily informed by the pool’s  
 size and depth.  
	 Circulation pathways (Negative  
 space between pools) create   
 a ‘journey’ – Variation in   
 the width of pathways determines  
 spaces for ‘dwelling in’
	 Visual obstructions kept to a   
 minimum to maintain public water  
 safety and views to harbor 
	 Ramps create a seamless transition  
 between land, floating pavilions  
 and water. 

Figure 59. An aerial perspective showing the relationship of the urban fabric and the new Harbour Baths in Copenhagen.

WATER SQUARE BENTHEMPLEIN, ROTTERDAM
De Urbanisten

The Benthemplein water square in 
Rotterdam tests the feasibility of creating 
new flood-water retention tanks within 
the city and disguising them as public 
recreational parks. Multiple open ‘tanks’ 
are cast into urban scapes which flood 
with stormwater downpours. The 
tanks release the flood water into the 
municipal stormwater system slowly as 
per its capacity to cope. When filled with 
water, the tanks function as urban water 
infrastructure, revealing their function to 

the city’s inhabitants. These tanks allow 
playful interaction with the storm-water 
as water levels change. When empty, the 
very same tanks become platforms for 
recreational activity and act as nodes for 
civic and social engagement.  

STRATERGIES FOR ENGAGEMENT
	 Tanks promote awareness of   
 urban water systems by exposing  
 water processes.  
	 Different tanks offer different   
 recreational/civic opportunities  
 when wet and dry.   
	 Negative space between tanks   
 become circulation pathways that  
 create a ‘journey’ through the use of  
 ground surface treatment and   
 landscaping.
	 Bright colours and street 
  furniture used to promote use of  
 infrastructure as a recreational   
 space. 
	 Transition from ground level to   
 bottom of tanks occurs in various  
 ways to facilitate various programs;  
 steps to create an outdoor theater,  
 ramps create a skate park. 

Figure 60. Aerial view illustrating the insertion of the water square in Benthemplein into the urban city fabric of 
Rotterdam.
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3.4 // THE ARCHITECTURE OF 
WATER 

In his book ‘Water and Architecture’, 
Charles Moore claims that the key to 
understanding the relationship between 
water and architecture is understanding 
the physical laws that govern water’s 
behavior and appearance, the ways in 
which it engages one’s senses and how 
its presence affect human experience.51 

Moore also claims that water is a 
universally soft element – a sculptural 
medium unsurpassed in its potential to 
make the most of its form, transparency, 
reflectivity, refractivity, colour, 
movement and sound. 

Many factors contribute to the character 
of water:

Setting: Water in a dry desert plain as 
compared to in bush, or in a pastoral 
valley as opposed to in a concrete 
urban space would stir up very different 
reactions. Similarly, architectural settings 
can be manipulated artificially to evoke 
particular reactions upon experience.

Movement: The reflective qualities of 
still water conjures a very tranquil scene, 
while gentle activation of the same pool 
would cause the mood to change with its 
sensuous undulations. The mood would 
yet again change if the water were to 
be bubbling out of a fountain head or 
cascading down a surface to become more 
animated. 

Containment: Effects vary with the 
method of containment of water. 
Expansive and ‘free’ bodies of water 
contained naturally by gradual slopes 
of sand, pebbles and reeds create a 
different threshold than a clean edge 
defined by a concrete wall, stone steps 
or a section of a pavement. 

3) Water body fringed with land-scaping and rocks at 
the Town Hall Square, Hattersheim, Germany.

5) Anup Talao reflecting the Panch Mahal tht sits upon it 
at Fatehpur Sikri, india.

6) Water cascading down a set of sculptural steps at the 
Town Hall Square, Hattersheim, Germany.

2) Sunken Water Garden in an urban plaza designed 
by Isamu Noguchi, Lower Manhattan, New York.

1) Water set in a public garden, New York City.

4) Water hidden below ground is made visibile 
through crafted fissues on paved surface at the Old 
town in Banyoles; water can be heard gurgling from a 
distance before it is seen, Spain.

Lighting: Even when they remain 
unseen, the reflective and refractive 
qualities of water can be made visible 
with the gentlest of light sources. 
Sunlight sparkling on water generates 
excitement, whereas artificial lighting 
can create dramatic effects in darker 
settings. 

Sound: Sound is perhaps the subtlest 
way to suggest the presence of water, 
even if it remains unseen.  The rumble 
of the ocean or gurgle of a stream are 
recognizable tones that foretell what lies 
ahead. The level of sound generated by 
water can vary from the absolute silence 
of still water to the ear-numbing volume 
of a waterfall. Droplet falling a variety of 
distances onto different surfaces create 
one sound, while a heavy cascade on an 
iron roof, stone pavements or into a large 
body of water create a very different 
sound. The varying pitches create 
ambient environments.

Depth: The deeper the water, the deeper 
its colour. Most colour we see in water 
come from it reflecting its surrounding. 
The intensity and brightness of this 
reflection will change according to the 
water’s depth. Light is absorbed as it 
passes through water: the deeper it 
goes, the less its intensity on the surface. 
Varying depths also facilitate different 
types of interactions with water.  

7) Water gushes down carfully sculpted stone slabs 
and artificial light transforms the experience at the 
Town Square in Gummersbach, Germany.

10) Water cascades down large square iron cast pipes 
at the open Vallaincourt Faountains, California.

8) Shallow foot pools at Potsdamer Platz, Berlin.

9) A stepped tank with varying depths allows for 
a number of activities including bathing at the 
Banganga Tank, Mumbai. 

Figure 61. A collage illustrating the various characteristics of 
water which can be harnessed in design.
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Figure 62. Women washing clothes and performing other household tasks on the steps of Lake Agastya, 
in Bagalkot, Karnataka, India.

CONCLUSION 

In urbanized settings, infrastructure 
often constructs physical barriers 
between itself and its context – 
production of noise, pollution and other 
nuisances being the primary justification 
for doing so. However, infrastructure 
by its very nature expands the public 
realm beyond the boundaries of a single 
space. It is generally paid for by public 
authorities, is open for use to everyone 
and marks a collective landscape. It 
articulates the aspirations of the society 
it serves. Infrastructural investments thus 
have the potential to form a public and 
municipal partnership aimed at a more 
inclusive urban transformation. 

When physical barriers are broken down, 
and integration of infrastructure into 
the landscape becomes an intelligent 
marriage of function and civic needs, 
then quality of urban life improves. 

Many important urbanists of the 19th 
and 20th century combined urban 

planning, civil and sanitary engineering, 
architecture and landscape architecture 
to achieve cohesive infrastructural 
systems that functioned well and were 
highly valued by those they served. 

While the ‘hardware’ of each of the 
precedent studies differs from one 
another with their chosen mode of 
treatment of water, their ‘software’ 
addresses a democratization of space 
through civic inclusion; recreation being 
the primary program.  

The case studies reveal a pattern of 
adopting, retrofitting and beautifying 
existing ‘non-spaces’ within the city to 
create new infrastructural public spaces. 
The only exception to this pattern are 
the Indian stepwells, which were never 
‘non-places’.   It might serve well for this 
project to identify the ‘non-places’ in 
Ahmedabad as a driver for site selection.
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Figure 63. A collage exploring the formal qualities 
of water towers from around the world in the style of 
Bernd and Hilla Bechers photographic documentations 
of infrastructure.
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4.1 // INSTITUTIONAL 
FRAMEWORKS FOR DOMESTIC 
WATER CONSUMPTION

One of the difficult aspects of 
understanding water infrastructure 
issues is that various organizations 
worldwide measure water 
consumption levels differently. The 
minimum amount of water required for 
a person to lead a sanitary and hygienic 
domestic life in urban India sits at 200L 
per person per day52 (compared to the 
380L per day average in New Zealand). 
Only 4% of Ahmedabad’s population 
can access this amount of water per 
day. The National Commission on 
Urbanization in India consider 70 L 
per day as the absolute minimum 
and 90L per day as a desirable level to 
sustain life with minimum standards of 
Hygiene. (Refer to appendices 3.0 for 
more information).

PART IV // CHART
The World Health organization (WHO) 
classifies water access into four basic 
categories:

These numbers are for domestic use 
only, not taking into account water 
demanded for commercial, industrial, 
civic or public use. 

Given that various agencies have 
identified different benchmarks with 
varying justifications, for the purposes 
of this project, 100L per day per person 
will serve as the target amount of 
water. While this number assumes to 
deliver optimal conditions, the reality 
of collecting and carrying water from 
access point to a point of use comes 
with its own limitations. We can assume 
that 40-50L of the allocated quota will 
be carried away to individual platforms 
of use, and the rest will be used on site 
for various functions including, but not 
limited to, activities such as bathing, 
washing, and civic leisure. 

At 100L a day, the consumption for an 
average Indian household, broken down 
into various activities, is as follows:

At this point, one must determine the 
extent to which an infrastructural system 
must be decentralized in order to work 
properly. Given that the infrastructure 
aims primarily to provide water for 
domestic consumption, the questions 
of ‘how many people will it serve (size)’ 
and ‘where will it be located (site)’ are 
paramount. Accessibility will determine 
the answer to both of those. Generally, a 
person can carry 20L of water for about 
10 minutes or a 600m distance. Because 
Ahmedabad’s density is 227 pph, this 
means:

At a diameter of 600m = 2,830,000 m2 

(A=πr2)
283,000 m2 = 28.3 Hectares

@227 persons per hectare, population in 
the 600m zone is:
28.3 x 227 = 6,424

29% of 6,424 = 1,862

Rounding this up to 2,000 people, the 
infrastructure should be designed to 
serve 400 households (5 people per 
household).
At 100L per person per day:

Annual consumption per person: 
36,500L

Annual consumption per household: 
182,500L

Annual consumption of 400 households: 
73,000,000L

Assuming that 50% of this 100L is used 
on site and recycled for other uses, 
with the other 50% harvested to take 
home, the quantity of water required for 
storage drops to 36,500,000 L. 

Annual consumption of 400 Households: 
36,500,000 L

Seasonal consumption: 18,250,000 L 

While water would be primarily 
harvested over the monsoon months, 
the infrastructure would be expected 
to hold water for safe storage for atleast 
one dry season at 50% of normal 
demand (9,000,000L). 

19m

45m

34m

34m

25m

8m

12m

20m

7.5m

7.5m

Various forms that a tank of 9,000,000 L 
could take

Domestic water 
sources for 
Ahmedabad city. 
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4.2 // SOFTWARE: SITUATING 
WATER 

In his discussions of principles 
that should drive next generation 
infrastructural projects, environmental 
designer and futurist David Holmgren, 
suggests that our social predisposition 
is ‘to see and believe in predatory and 
competitive relationships’, and, as a 
direct result, discount the potential 
yield of co-operative and symbiotic 
relationships53. 

He suggests that in our mission to make 
urban infrastructure perform efficiently, 
we often skim over the potential for 
resource exchanges between different 
urban infrastructural systems and social 
or civic infrastructure a city needs in 
order to generate a more vibrant and 
inclusive urban culture. He gives the 
example of using the hot bio-fuel 
emissions generated in a waste water 
treatment plant being used to heat a 
neighboring thermal baths complex. By 
taking advantage of potential resource 
exchanges and holistic planning, 
projects can expect to not only reduce 
costs and increase efficiency, but yield 

meaningful social outcomes.

It seems natural then to look back at 
the Jade Lung Eco Park designed by 
Phillipe Rahm and adopt his methods of 
overlapping infrastructure (in his case 
cooling, dehumidifying and mosquito- 
repelling) with existing micro climates 
(identifying naturally cooler, drier, and 
low mosquito infestation zones within 
the park). Using the overlap to create 
‘event’ pathways that combine activities 
with micro-climates. 

An interpretation of this methodology 
suited to this project would be to a) 
identify existing water infrastructure 
nodes within the city that the new 
infrastructure can build onto, b) identify, 
analyze and design water systems to 
treat storm-water for consumption c) 
pair these infrastructural systems with 
complimentary human activity. 

The first part of this design process 
requires finding potential sites. Given 
that Ahmedabad already has an 
underground water network in place, 
site selection requires an analysis of that 
network to locate gaps into which new 

infrastructure could be inserted. These 
gaps could occur above ground or within 
its underground system. 

No clear documentation exists online or 
in public databases that clearly outlines 
Ahmedabad’s water infrastructure. The 
only visible indication of it is local water 
towers that dot the city. These water 
towers stand on gated (and, one may 
assume, government owned) plots of 
land of varying sizes. 

Figure 64. Map plotting location of existing water 
infrastructure in Ahmedabad, India.
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The following diagramsexamine 
existing water infrastructure on 
each site. In some cases these are 
dilapidated stepwells that once served 
as a source of water for the city. 

THEORY OF WALKABILITY:
In his urban design manifesto “The 
City Within the City”, Leon Krier 
suggests that in order to create truly 
independent urban cities, one should 
be able to access all habitual and daily 
functions within a ten-minute walk. 
This theory of walkablity drove the 
analysis of sites with the intention of 
catering for residents who live within 
a ten-minute walking distance (600m) 
from each infrastructural node. 

Two circles - one defining a 300m 
diameter and the other defining a 
600m diameter - determine the area 
of analysis. 600 m or ten minutes by 
foot constitutes the average distance 
a person can comfortably walk to 
and from a water facility with enough 
water (50L per person per day) for one 
day.

Figure 65. Analytical drawings showing urban fabric, water, 
green spaces, and open space of 24 sites (1-6).

Figure 66. Analytical drawings showing urban fabric, water, 
green spaces, and open space of 24 sites (7-12).
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Those sites in close proximity to 
domestic areas have been analysed. 
According to residents within the city, 
fifty-five water towers stand in central 
Ahmedabad city, out of which 24 
have been identified and analyzed to 
understand how an intervention might 
sit in the space around it.

Figure 67. Analytical drawings showing urban fabric, water, 
green spaces, and open space of 24 sites (13-18).

The large circles to the left examine 
the built urban fabric and circulation 
networks. Smaller, messier and 
more clustered building footprints 
indicate shanty towns and informal 
settlements, whereas scattered or 
organized patterns suggest suburban 
developments or apartment blocks. 

The smaller circles show the 300m ring 
surrounding the water tower, showing 
open space.

Figure 68. Analytical drawings showing urban fabric, water, 
green spaces, and open space of 24 sites (19-24).
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Figure 69. Diagram arranging selected sites according to amount of available open space.

The line chart organizes a ‘representative’’ 
six of the twenty-four sites in accordance 
with the free space available on site. This 
indicates the range of situations that the 
new infrastructure must occupy. 
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PEDESTRIAN CIRCULATION GREEN SPACE IN RELATION TO 
PEDESTRIAN CIRCULATION

POSSIBLE INFRASTRUCTURAL 
INSERTION (RED)

The smallest site - Janta Nagar- is 
able to fit the reservoir tank into its 
available open space. However it 
overcrowds the existing urban fabric, 
taking away what is left of the  open 
space. When does a site become too 
small to be used? Can the tank be 
placed underground or above general 
built height so as to maintain visual 
relief?

Where public program is lacking, 
infrastructure could facilitate activity 
and generate social interfaces. Its 
position in the urban fabric must be 
placed strategically to allow for it. E.g 
closer to built fabric or street edge. 

Circulation paths dotted in pink are 
assumptions based on porosity of built 
fabric and location of program on site.
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PROGRAMMES

The sites present the potential to 
‘frame’ existing civic spaces, thereby 
maximizing utility value. 

Figure 70.  
Diagrams exploring the programmatic characteristics of each 
of the six sites.

PEDESTRIAN CIRCULATION GREEN SPACE IN RELATION TO 
PEDESTRIAN CIRCULATION

POSSIBLE INFRASTRUCTURAL 
INSERTION (RED)

A decision needed to be made about 
the treatment of existing water 
infrastructure on site. Does it become 
part of the scheme, or used only as a 
landmark?

While little is known about the water 
towers, one possibility might be to 
beautify them rather than isolate them.
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4.3 // HARDWARE: CLEANING 
WATER

The primary function of the new water 
infrastructure is to deliver safe, clean 
and potable water to the surrounding 
communities. The choice of water 
treatment method affects major factors 
such as the size, layout, programing and 
public accessibility of infrastructure. No 
water treatment system is made up of 
just one process but is a chain of co-
dependent processes. The major factors 
determining water treatment method 
will be efficiency and feasibility. 

Boiling Water I Boiling 
water is a very common 
‘home remedy’ to eradicate 
most pathogens and viruses 
present. Whilst the practice 
can be easily adopted, it is 
highly energy intensive.

Solar distillation I Distillation uses 
naturally occurring solar UV rays to 
eliminate pathogens in water. This 
process requires direct exposure through 
a clear surface such as glass or fiber-glass 
for effectiveness. 

Rapid Sand filter I Filtering requires tanks filled with 
layers of sand, gravel and pebbles to act as filters 
and remove debris, solids and larger sediments from 
water. This method does not eradicate pathogens 
or viruses but can be implemented at various scales. 
The system is cost effective in installation and use 
but requires more maintenance in cleaning out filters 
regularly. 

Activated Carbon filters I These filters use a bed 
of activated carbon to remove contaminants and 
organic compounds through chemical adsorption. 
Traditionally used in water purification systems to 
remove taste and odor from chemically treated water. 
Filters require additional pre-treatment to make water 
potable. 

Figure 71. Solar distillation.

Figure 72. Boiling water.

Figure 73. Activated carbon filter.

Figure 74. Rapid sand filter.

Sedimentation Pond I This method uses gravity to 
remove suspended solids and debris from raw-water. 
This is a time-consuming process and requires large 
amounts of land unless complimented with other 
mechanical systems such as clarifiers, which speed up 
natural sedimentation process.

Membrane Micro-Filtration I Widely used in 
chemical and biotechnology processes, membrane 
filters use light-weight and porous micro fibers 
that separate liquid into two parts: water and 
concentrate. This process can separate some of the 
smallest pathogens, viruses and bacteria present in 
water, substantially improving its quality to potable 
standards. The system is costly but efficient and can 
treat large volumes of water consistently however, 
membranes require regular maintenance.

UV Filtration I The process eradicates chlorine resistant micro-
organisms that other treatment processes cannot guarantee. 
It produces no disinfection by-products and allows constant 
flow of water without requiring tank holding or reaction 
times however it is expensive to install, is low in maintenance 
demands in comparison to other systems, more energy-efficient 
and reliable. The system is dependent on electricity and requires 
pre-filtration to remove murkiness as UV light works best when 
water is clear.  

Figure 75. Sedimentation pond.

Figure 76. Bio-filtration.

Figure 77. Membrane micro-filtration.

Bio-filtration I This process requires 
wetlands and bio-filtration beds that use 
aquatic plants to absorb chemical and 
organic compounds from contaminated 
water. They also naturally introduce 
oxygen into the treatment system to fasten 
breakdown of undesirable nutrients present 
in the water. The system requires large 
spaces but can invigorate community green 
spaces and re-store ecosystem balance. 

Figure 78. UV filtration.
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The technical processes involved in the 

treatment of water are designed after 

substantial study and research of the water 

levels and quality on site and needs of the 

consumers involved. 

The project will not explore feasibility 

and efficiency through cost, quantity 

calculations or quality reports. The 

documentation of water cleaning processes 

has been used instead as a guide for 

formal considerations such as spatial 

requirements, programmatic layout, tank 

sizing and materiality. 

 

Given that the design is proposing 

‘localized’ small scale water treatment 

plants, the projects looks to the ministry 

of health New Zealand Drinking-water 

assistance programme for small - scale water 

treatment plants for systematic guidelines 

(Refer to Appendix 4.0). The project also 

looks to Huia freshwater treatment plant in 

west Auckland, New Zealand for indicative 

tank sizing (Refer to Appendix 5.0).

This acts as a basis for the engineering 

solutions. It should be noted here that 

complete, working engineering solutions 

are not available within the context and 

remain out of the scope for the project.

Figure 79. Mapping of water collection, purification and delivery with the required relationships.  The diagram is the first step to figuring out proximity and organization of infrastructural elements on site. For a full sizing schedule, see Appendix 4.0. 
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Figure 80.  
Concept drawings exploring the roof as the primary mode 
of water catchment.

4.4 // HARDWARE: FORM STUDY

Figure 81. Concept drawings exploring circulation 
through circular spaces in plan.



Each square in the top row indicates a 
basic form - they are then developed, 
moving down each column by adopting 
elements from other squares or by 
morphing them into new versions of 
their previous iterations in response to 
purely formal concerns. 
 
The matrix acts as an archive of forms 
that can be used to explore design 
outcomes for the project. Further 
developments are not confined to forms 
generated within this matrix. 

Figure 82. Generating an iterative matrix.

Figure 83. A matrix of forms.

Figure 84. This diagram shows which forms might work on different sites with varying amounts of available space. For example, a site with little space will require a form with a smaller footprint, while a site with larger available space can afford to have a 
bigger building footprint and a more expansive horizontal spread.
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ANCHOR/ LANDMARK BRIDGE FILL

Six strategies outline how 
infrastructure could be inserted 
into existing urban fabric. These 
include ‘anchoring’, ‘bridging’, 
‘filling’, ‘framing’, ‘mixing’ and 
‘linking’. 

Each suggests a prerequisite 
for the type of urban fabric 
necessary. For example, a ‘linking’ 
strategy does not make sense 
when there are no programs on 
site to link or connect. Similarly, 
‘filling’ requires large empty 
spaces within the urban fabric. 
The one strategy that requires 
no particular type of space is 
‘mixing’ as forms can shrink 
or grow in scale to adapt to 
whatever space is available on 
site. 

Anchoring would be to introduce 
‘recognizable’ place markers within a 
landscape - introducing a civic sensibility 
through landmarking. Iconic structures 
may spark additional private investment 
in the form of retail and commercial 
activity around the landmark.

• Requires less free space within urban 
fabric. 

• Needs vertical circulation.
• Requires additional effort to 

establish relationship with context at 
ground level.

Bridging would be to literally connect 
different elements within the landscape. 
This strategy could protect sensitive 
landscapes and/or infrastructural 
processes whilst providing a platform for 
public use and oversight.

• Requires large open spaces into 
which infrastructural processes may 
be introduced. 

• Requires existing programs on site to 
be linked. 

Filling would be to put new 
infrastructural programs and adjacent 
public activities into empty derelict 
spaces.

• Requires substantially large pockets 
of open space.

• Requires careful design of scale, size 
and point of insertion so as to not 
overcrowd existing fabric. 

• Does not require substantial 
landscape treatment as it does not 
address existing green space as built 
form would ‘fill’ most of the free land.

4.5 // SOFTWARE: 
ESTABLISHING STRATEGY

Figure 85. Anchoring. Figure 86. Bridging. Figure 87. Filling.

FRAME MIX LINK

Framing can be used as a placement 
strategy to define existing public spaces 
with new programmed buildings or 
infrastructural elements. Orientation and 
scale constitute key determinants of the 
quality of resulting spaces.

• Requires a single stretch of open 
space.

• Requires a strongly linear/planar 
aesthetic to form ‘urban edges’.

• May be used successfully as a device 
at various scales. 

Mixing will create a jumble of spaces 
varying in size, scale, intimacy and 
atmosphere through the adoption of a 
fractured building typology. Elements 
may connect selected spaces from 
each other. The scale and flexibility of 
connections would determine whether 
the same system can be adapted to 
various sites. 
• Allows for adaptation irrelevant of 

free space available. 
• Requires careful plotting to minimize 

infrastructural connections such as 
ducting/piping underground. 

Linking or connecting important 
existing infrastructural networks, public 
spaces, neighborhoods, parks, schools, 
community centres etc. Creates new 
paths of movement. 

• Requires existing elements/ 
programs to be ‘linked’.

• Requires careful consideration of 
pedestrian and vehicular movement.

Figure 88. Framing. Figure 89. Mixing. Figure 90. Linking.
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52.  Next Generation Infrastructure: 

Principles for post-industrial public 

works, Hillary Brown, pg 14

5//CREATE
To generate concepts and design iterations based on 

information gathered and reflections conducted to date.
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PART V // CREATE

This section presents the design 
explorations of this thesis which seeks 
to create architecture for water where 
design strategies support water storage, 
treatment, purification and conservation 
whilst restoring the splashes, ripples 
and trickles which might embody the 
sacred and the cultural into the built 
environment of Ahmedabad.  
 
The intention of the infrastructure is 
not only to facilitate potable water 
for consumption but to become an 
expression of the importance of water 
environmentally as well as culturally. The 
facility must make tangible connections 
between water processes and an 
individual’s role within it.

THE PROGRAM

The infrastructural precinct will be 
required to house the following:  
 
A water treatment plant

The plant will be required to collect, 
store, treat and deliver potable water 
for the daily needs of 2000 people. The 
plant will have to house and organize 
its machines in a way that should be 
able adapt to any site and in a way that 
makes its processes visible for public 
understanding.  
 
Technological and natural processes may 
be used as deemed appropriate.  
 
Water authority offices and labs 

The offices shall hold basic admin spaces 
for the facility as well as staff offices, 
research labs, monitoring spaces and 
control room for the caretakers of the 
facility.  
 
It is accepted that the scale of this 
element of the program is dependent 
upon the amount of space available on 
site. 

Public Ablutions and Water collection 
stations 
 
The site must house a series of ‘water 
nodes’ where people and animals may 
gain access to treated potable water for 
consumption as well as to harvest for 
domestic use at home.  
 
Public ablution blocks in the form of 
toilets, laundry facilities and bathing 
spaces must be incorporated into the 
facility.  
 
Recreational Water Bodies 

This program would be site dependent.  
 
The facility shall house several usable 
water bodies for public bathing, 
washing, praying and recreation. These 
need to allow public open use of clean 
water in a ‘self-programmable’ way and 
must be integrated into the public-realm 
of the facility.  

Public water bodies may overlap with 
infrastructural processes - e.g. water 
not yet potable but fit for bathing and 
splashing can be channeled into these 
pools mid process. 

Alternative public programs 
 
In addition to water programs, the facility 
must offer the community alternative 
public programs such as public computer 
labs, community meeting rooms and/
or ‘anganwadis’ (mother and child 
learning spaces). This ensures a public 
appropriation of the facility that surpasses 
utilitarian use. 

Additional notes

The facility should use technology 
in an expressive manner such that 
infrastructural processes can be made 
visible and followed by the visitor. 
Arrangement, colour and playfulness serve 
as tools with which technology can be 
highlighted.  
 
Integration into existing urban fabric is 
essential. The new facility should work in 
the context of most landscapes - reacting 
to its surroundings and public programs 
whilst integrating new programs at the 
same time. 

Figure 91. A concept sketch exploring approach to water collection stations.
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DESIGN ITERATION //1

This design iteration deals with a selected site, 
organization and sizing of infrastructural elements and 

programmatic concerns. 

It uses structural and environmental strategies as 
design drivers. 

The resulting design has one footprint wrapped 
around the existing water tower on site and 

encourages interaction between people and water 
through circulation.
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Figure 92. A sketch of the first floor plan attempt. The aim was to arrange programmatic and infrastructural spaces to 
establish public and private distinction. Public use of water was centred and followed a progression that started from ‘profane’  
and became increasingly ‘sacred’. 

GETTING STARTED

The previous section of this chapter 
charts various elements that would 
contribute to forming a construct for the 
new infrastructure. 

The first attempt chooses a site, a 
strategy that could be used on the 
chosen site and an iteration from the 
matrix of forms that suits the strategy 
chosen. The hardware processes are then 
inserted into this form with the public 
program designed around it. 

For this particular concept, the plan was 
to house all the infrastructural and public 
programs under one roof and arranged 
on two circumambulatory routes - a 
public to private and a profane to sacred. 
The public to private route places public 
programs such as the ablution blocks 
and community classrooms closest to 
the point of entry and the treatment 
tanks away from it. The profane to sacred 
plots activities that use the water on site 
in order or sacredness, with the most 
utilitarian and profane uses at the start 
and the bathing well at the end to evoke 
the idea of a ‘procession’.

Louvered Cladding
  - One point of entrance
 - Permeable Skin

Sloped roofing w/ clerestory
  - Allows natural light 
   all through the day
 - Orientationless
 - Gathers Rainwater

Stainless steel secondary 
structure

Portal frame primary 
structure

Ablution blocks, Infill water 
treatment tanks and program 
tanks clustered arranged 
within structure

Floor pad and tank top form 
one surface. Public use of 
water arranged within  the 
core

Underground raw water 
storage and central drinking 
water storage tank

+

+

Figure 93. Structural exploration of initial concept.
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CLADDING 

ROOFING

SECONDARY 
STRUCTURE

PRIMARY
STRUCTURE

PROGRAMME
+ TANKS

FLOOR

WATER TANK

SECTION A-A 1:50

ENVIRONMENTAL SYSTEMS (NTS)

EXTERNAL LONG-RUN METAL ROOFING PROFILE

SPRAY FOAM ACCOUSTIC INSULATION 

INNER LINEAR PANEL

40MM  SQUARE PROFILE TIMBER 
BATTEN SCREEN MOUNTED TO 

CONCRETE WALL

WATER STORAGE AND TREATMENT TANKS 
LOCATED ON NOTHERN END OF THE BUILDING 

TO AVOID OVERHEATING FROM DIRECT 
SOUTHERN SUNLIGHT. 

CLERESTORY ROOFLIGHTS ALLOW DAYLIGHT TO 
PENETRATE DEEP INTO THE BUILDING INTERIORS

LARGE MONOPITCHED ROOF SURFACES ALLOW FOR 
RAINWATER HARVESTATION, DIRECTING WATER FLOW 
INTO CENTRAL TANK RESERVOIR 

CENTRAL OPEN COURTYARD ALLOWS FOR 
UNRESTRICTED AIRFLOW AND VENTIALTION, RELEASING 
HOT ARID AIR, LEAVING THE ‘INDOOR’ SPACES COOLER

OPEN POOLS OF WATER FOR VARIOUS PROGRAMMES 
PROVIDE EVAPORATIVE COOLING, REDUCING AMBIENT 
TEMPERATURES IN IMMEDIATE VICINITY

FABRIC ‘BLINDS’ PROVIDE A SHADED OUTDOOR SPACE, 
REFLECTING DIRECT SUNLIGHT EXPOSURE YET FILTERING 
AMBIENT DAYLIGHT INTO THE COURTYARD. REDUCES 
HEAT GAIN FROM THERMAL MASS OF VASTLY EXPOSED 
CONCRETE FLOORS

PERFORATED MESH FACADE PANELS ALLOWS THE 
BUILDING TO BREATHE AND SELF VENTILATE. GIVEN 
THE CLIMATIC CONDITIONS, COMPLETELY ENCLOSED 

BUILDINGS ARE NOT CONDUSIVE UNLESS ARTIFICIAL 
COOLING IS IMPLEMENTED EXTENSIVELY. COCONUT FIBRE LOUVRES (DAMPENED WITH 

WATER IN THE DRIER SUMMER MONTHS) TRAP 
DUST PARTICLES AS POLLUTED AIR PASSES FROM 

THE OUTSIDE TO THE INSIDE

C 30 STAINLESS STEEL TRANSOM 
CHANNELS. FIXED TO STRUCTURAL 

VERTICAL MULLIONS

PLASTERBOARD FINISH CEILING

POWDER COATED ALUMINIUM WINDOW SYSTEM 

CAST IN-SITU WATER TREATMENT TANK

WATER RESERVOIR

I-SECTION PARALLEL FLANGE WELDED/BOLTED TO 
PORTAL FRAME HAUNCH AND POST

GALVANIZED STEEL ROOF BRACING ROD TO RAFTER 
W/ NUT, WASHER AND CLEVIS

C150/15 MK LONG RUN GALVANIZED STEEL 
STRUCTURAL PURLINS 

REINFORCED CONCRETE PLINTH 

PERIMETER STEEL W310 I-BEAM W/STIFFERENER PLATES 
BOLTED TO PORTAL FRAMES ON FIELD
STAINLESS STEEL HAVER ARCHITECTURAL PERFORATED 
MESH PANEL SYSTEM 

STAINLESS STEEL FASCIA. TO MATCH ROOFING PROFILE

REINFORCED CONCRETE FOUNDATION 
SLAB AND SLAB EDGE 

COCONUT FIBRE AND STEEL FRAME HORIZONTAL LOUVRE 
SYSTEM MOUNTED ONTO VERTICAL STRUCTURAL MULLIONS. 
MANUAL OPERATION.

C380 RING CHANNEL W/
PURLIN SUPPORT BRACKETS 
BOLTED TO CONCRETE WALL

CAST IN-SITU CONCRETE  
WATER STORAGE TANK

URBAN BHISHTI
MARISHA AYA TECH 8411
Set in the city of Ahmedabad, India, ‘URBAN BHISHTI’ 
focuses on returning water as an amenity to the public 
realm from the infrastructural realm in response to the 
ever growing ‘water crisis’ the city faces. 

The climatic conditions of ahmedabad remains 
predominantly hot, dry, and arid throughout the year - 
with heavy rains accumulating to 700mmover the over 
monsoon period (2.5 months). The circular arrangement 
of teh structure and programme grows around the 
central existing water reservoirs. 

The structure addresses the need to distribute 
programmes in this circumambulatory fashion 
alongside climatic dispositions. 

Figure 94. Cross-section through initial concept highlighting passive cooling, daylighting, orientation, ventilation, evaporative cooling and materiality. Figure 95. Atmospheric sectional perspective of initial concept showing human interaction with water tanks.
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The first concept of the water 
treatment facility uses the perceived 
sacredness of various water uses as a 
means of developing circulation and 
program layout under one roof using 
the ‘fill’ strategy. 

This was not developed further as 
organizing all the processes under one 
roof created a floor slab span of 60m 
- a footprint that is not viable for most 
sites analyzed in this project for one of 
two reasons:
 
• In some instances there is not 

enough available space. 
• In cases where there is enough 

spaces, a single building would 
dwarf the surrounding built fabric - 
creating an inhuman scale.

The iteration suggests verticality as 
a critical design factor. While a 60m 
span is not viable at ground level, it 
could potentially work hovering above 
the surrounding built fabric. it could 
also sit below the ground underneath 
existing built form.

+ -

• Allows shaded activity to 
occur underneath 

• Can become a ‘place marker’
• Can cater for gravity-based 

water distribution systems
• Provides opportunity for 

green surface treatment at 
ground level 

• Sustains visual continuity at 
ground level 

• Allows for ‘framing’ of 
adjacent neighborhoods 

and public spaces
• Provides an alternative 

surface to occupy

• Can potentially be built as 
a ‘subterranean’ building in 

tighter open spaces 
• Provides alternative 
surfaces at various levels for 

occupation 
• Sustains visual continuity at 

ground level
• Can use surrounding 

ground surface for water 
catchment

• Quality of water collected 
could be of worse quality 

than if collected above 
ground 

• Could effect the integrity of 
built fabric surrounding the 

excavation

• Requires a large open space 
• Invades visual continuity 

along an otherwise open 
space

• Limited water catchment 
surface

• Requires higher structural 
input to host water tanks at 
great heights than building 

on ground 
• Builds onto an existing 

dense urban fabric

Figure 96. Elevated water tank .

ALTERNATIVE STRATEGIES OF WATER 
TANK PLACEMENT IN RELATION TO 
THE GROUND

Figure 97. Water tank placed on ground level.

Figure 98. Water tank placed below ground level.

Figure 99. Attempt to insert initial concept footprint into various sites. Proving that the ‘fill’ strategy does not work on all the sites, especially where open space is limited.

At 700mm annually, a total surface 
area of 13,000 m2 is required to harvest 
a total of 1,900,000L of water per year. 
This cannot possibly come off the 
roof of one building. Alternatively, the 
facility could use all the open land 
around it, alongside local stormwater 
run-off, to feed its reservoir.
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DESIGN ITERATION //2

Considering the limitations of the first iteration 
in terms of scalability and composition, an 

alternative strategy of ‘mixing’ allowed more flexible 
arrangements.

The second iteration tests this strategy on various 
sites by freely placing infrastructural elements on site, 

prioritizing composition in site over infrastructural 
systematic requirements.
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Figure 100. Attempt to apply ‘mixing’ as a strategy to organize infrastructure into Sukram Nagar site. 

Each element of the water treatment 
process was then treated as a ‘building 
block’ in itself. The idea was that these 
‘building blocks’, now smaller as 
individual elements could potentially be 
scattered on any given size given land 
availability and connected in a myriad of 
ways to form a complete process. 

The ‘mixing’ strategy was used as a 
design driver. While the built would 
inform infrastructure and program, the 
unbuilt and residual space between two 
built forms could provide the recreation. 

Figure 101. Attempt to apply ‘mixing’ as a strategy to organize infrastructure into Thatlej site. Figure 102. Attempt to apply ‘mixing’ as a strategy to organize infrastructure into Amrutvarshi site.

Public utilitarian programs such as the ablutions blocks 
and potable water storage and collection tanks are located 
closer to the roads for easy accessibility and people 
efficiency while other building blocks such as filtration 
rooms and program buildings are located within th 
interiors and invite meandering through it to access them. 

Public programs are also arranged 
with cultural perceptions of purity 

and pollution kept in mind. E.g. 
Ablution blocks are located a fair 

distance away from spaces of 
‘cleaner’ water. 
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Figure 103. Tanks positioned at various scales and relationships to the ground. Figure 104. ‘Mixing’ infrastructure into existing urban fabric with residual ‘in-between’ spaces are occupied with either public program buildings or recreational green space. Infrastructural elements can become ‘follys’ within the new park. 

The need for creating symbiotic relationships between 
functional and social infrastructure was established in the 
document earlier. The ‘mixing’ strategy with its undefined 

arrangement and adaptation of space can make way for 
new infrastructural ‘parks’ in a city that already lacks open 

green recreational space for its citizens. 
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DESIGN ITERATION //3

Building on design iteration two, this iteration explores 
landscape treatment and circulation on site. It uses 

model making as a tool to consider topography 
against infrastructure.  

The start of the iteration considers materiality and 
colour to explore theme of ‘revolution’ and ‘sacredness’. 

 
The process starts to integrate social appropriation of 

the infrastructure and site.

Figure 105. Sectional drawing translating figure 103. into an architectural scheme showing infrastructural connections between different tanks.



1. A wall painted vermilion and mounted with tiles 
of gods to transform profane realms into sacred - 
preventing littering and pollution.

7. Organization of spaces are plotted along ‘star-chart’ 
(mandal) in accordance of their inherent purity/
pollution. 

2. A tree trunk painted vermilion to become an 
extension of the temples sacred boundary. 

3. An idol of hanuman - the monkey god painted 
vermilion to represent its sanctity, New Delhi. 

5. Stones on a roadside shrine in Coorg dressed with 
saffron satin.

6. Vermilion is also a colour worn by priests as a 
symbol of their lifestyle. 

8. Public walls are often mounted with ceramic tiles of 
gods to ensure no one urinates or spits on them. 

9. Banyan tree trunks and public courtyard (Banyan trees 
are considered sacred) in Madurai - painted vermilion to 
maintain sanctity and cleanliness.

4. A roadside stone in Pune becomes a place of worship 
and stained vermilion to illustrate the very same. 

THE COLOURS OF SACREDNESS 
 
Colours are used prominently as a 
method to identify particular spatial use 
in India. Deep greens often mark out 
muslim territories in neighborhoods, 
houses are painted indigo in Jodhpur 
to communicate that the household 
belongs to the highest on the social 
ladder. Similarly, with hindusim being 
the most prolific religion in India, shades 
of vermillion mark out sacred realms in 
public spaces.  

Tree trunks in public squares, walls 
adjacent to important civic buildings, 
fences, and seats are often painted 
in orange as a tool to illustrate the 
perceived sanctity of the space or object 
- what this results in is a social respect 
of sorts where the public will maintain 
its sanctity by not littering, polluting or 
urinating around those spaces.  
 
Neighborhoods often collectively make 
decisions to adopt this tool and paint 
elements within the neighborhood or 
mount ceramic tiles depicting Indian 
gods within selected spaces to ensure 
they remain clean and respected spots 
within the society for everyone to enjoy. 

Figure 106. A collage exploring the colours of sacredness 
in urban India.
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1. Rammed earth.

7. Craigeburn bypass, Melbourne. Zero transparency 
could be applied to infrastructural processes that 
cannot remain exposed. Exposed structure.

Colour swatch extracted from the photos on previous 
page set up a colour palette for the project. These 
colours could also be used as a trigger for material 
selection. 

2. Bricks. 3.Timber. 

5. Pigmented fibre-glass panels 6. Corten Steel.

8. Wire mesh screening to create thresholds and layers 
of ‘publicness’ and transparency. 

9.Façade of the Ortuellako kultur extea building by AQ4 
Architects in Spain as complete facade treatment to 
achieve tranparency between internal and external. 

4. Perforated metal panels.

Figure 107. A collage exploring various materials and textures of 
building material that serve as a palette for the project.
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MODEL ONE MODEL TWO

Figure 108. Models exploring insertion of ‘mixed’ infrastructure into a 
site landscaped to channel water into primary reservoir.

First iteration: First design move was to insert 
infrastructure and landscape the site around it. 
Starting with these elements is important because 
they form the basis of the program and cannot 
be easily changed. Rigidity of circular forms are 
juxtaposed with the ‘fluid’ landscape they sit within.

Second iteration: The second design move began to 
demonstrate some of the water treatment processes 
through exposing pipework and machine rooms. 
This is important as it establishes education through 
visibility.

MODEL THREE MODEL FOUR MODEL FIVE

Third iteration: Considering models one and two, this 
iteration refines the arrangement of infrastructural 
elements on site to form a more systematic water-
process. Through undulations and depressions in the 
ground, the landscape is molded more efficiently to 
suit the water process. 

Fourth iteration: This design added consideration 
of circulation by flattening the ground between 
programmatic nodes to encourage occupation and 
walkability. Circulation is also extended with a bridge 
above the primary reservoir to increase exposure of 
water process. 

Fifth iteration: This design adds new forms not 
restricted to circular shapes and creates a sub-
ground level. This creates new points of activities 
by creating more layers - visually and physically 
- other than the ground level. The result of this 
iteration is a more refined landscape that improves 
the fluency between program and infrastructure. 
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Figure 111. Programmatic strategy showing relationship 
between infrastructure and public use.

Figure 110. Infrastructural strategy to establish mechanical 
connections between various elements in the water system. 
These ‘connectors’ can be walls, pipework or water channels. 

Figure 109. Landscape strategy channelling water into primary 
reservoir.

TANK

Landscape scale

Utility scale

Infrastructural scale

Building scale

WALL

Tank Wall

1- Landscape scale

2 - Public use scale

3 - Infrastructural scale

4 - Inhabitable scale

Figure 112. Tanks and walls from Figure 104 explored at different scales. 
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Figure 113. Second iteration of using ‘mixing’ as a 
strategy on Sukram Nagar site. This time paying 
more attention to accessibility and arrangement of 
infrastructural elements relative to each other.

Figure 114. Site plan of built translation of second 
iteration. The plan explores circulation through the park 
as an informal meander as opposed to creating formal 
avenues of approach. The rigidity of circular forms is 
juxtaposed by the fluidity of the landscape. 
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Figure 115. Section through second iteration highlighting exposure of water processes and bodies.

Land gently sloped to 
channel stormwater 

flow towards main water 
reservoir collecting in drains 

lining paved pathways. 

Impermeable layer below 
to ensure stormwater is not 

absorbed by ground. 

Surface treatment is 
primarily grass to absorb 

and filter stormwater 
naturally as a form of pre-

treatment.

‘Holes’ in the ground 
surface allow view into 

water treatment processes 
- framing them within the 

landscape.

‘Holes’ in the ground 
surface also allow view into 
more animated spaces for 
occupation - e.g. bathing 

pool. 

Water for recreation is made 
available only when water 

reserves are plenty - as 
water levels drop, so does 
amount of water for play.

Utilitarian tanks such as 
ablution blocks and water 
collection placed closer to 
street edge for easy access. 

Machine rooms kept away 
from direct interaction. 

Facade treatment of 
program buildings different 

to that of infrastructural 
tanks. Rain gardens and reed-

beds become part of the 
landscape.

Vegetation and trees with 
large foliage provides 

temperate relief and frame 
the park on all edges.
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The ‘mixing’ strategy’s primary 
benefit was adaptability on sites with 
smaller amounts of available space. 
This iteration while appearing to live 
up to this flexibility above ground, 
required substantial infrastructural 
and programmatic connections below 
ground level.  

The resulting sub-ground level 
footprint is similar to that of the first 
conceptual iteration produced. The 
next design iteration will need to re-
evaluate how the ‘mixing’ strategy has 
been used thus-far in order and find 
more efficient solutions.  

While the design process has touched 
upon creating the ‘animated spirit’ 
of the infrastructure briefly through 
exploring colour and layout, it has not 
been explored to its full potential. 
 
 The design process following the 
preliminary hand-in of this document 
will focus on designing the ‘joyous’ and 
build on strengthening the experience 
of water in the infrastructural process. 

Figure 116. Plan : Level -1, NTS. The foot print at the sub-ground level takes up a significant surface area in comparison to what is taken up at ground 
level.

Figure 117. Plan: Ground level, NTS. Occupying substantially lower amounts of space in comparison to  Level -1. 

OFFICES + 
PROGRAM

POOL

REST

LABS

LA
U

N
D

RO
M

AT

SEDIMENTATION 

POND



URBAN BHISHTI:  Infrastructure of the Sacred 161

Figure 118. An aerial perspective showing the formal relationships of each ‘tank’ to the next and treatment of residual spaces between them. Circulation paths take on a ‘meandering’ quality 
with informal avenues of approach. 

Figure 119. View from the stepped pool to the program 
tank explores human scale and occupation.
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REFLECTION

Over the year, I have explored various 
modes of creative thinking including 
drawing, collaging, digital media, 
model-making and iterative sequencing. 
Each mode was employed to maximize 
productivity under a particular chain 
of thought. Iterative sequencing was 
employed extensively to test and 
retest design ideas as practical site 
visits were not possible. While effective 
in generating content, they took up 
substantial amounts of time to create 
and even more so to analyze each one 
and compare their pros and cons.
 
My lack of knowledge with respect to 
infrastructural engineering often made 
it difficult to fully comprehend the 
requirements to make such a project 
technically viable. At some point I had to 
make a decision to accept this limitation 
and work with guidelines as opposed to 
real numbers. 

My inability to visit the sites firsthand 
and explore matters of circulation and 
natural built responses was a source 
of frustration. Although I did spend 

a semester in Ahmedabad in 2016 
experiencing the culture, land and 
people of India, my memory of particular 
sites was often unreliable, making the 
design process more difficult at times. 

I broke the design process into three 
parts – hardware, software, and 
animated spirit – as a way of dealing 
with lack of information and physical 
access to sites. This decision made it 
easier for me to deal with each aspect of 
design in isolation, allowing each to be 
understood to the best of my capacity 
before amalgamating them in the design 
iterations.  
 
Designing an ‘animated spirit’ was 
something that I struggled to define 
with words and diagrams. One 
technique that would add value to this 
section of the research process would 
have been to actually go out and play 
with water in person, documenting 
experiments, experiences and outcomes 
of play. Intuition might have served as a 
better design guide in this instance than 
anything else. 

I would like to note again that India 
as a nation does not make most of its 
infrastructural plans, policies and design 
public or document existing urban 
infrastructure particularly well. As a result, 
a lot of the site selection, analysis and 
information of existing infrastructural 
networks such as the amount and location 
of water towers came from residents 
within the city or alternative non-
governmental sources.  
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PART VI // COMMENT
 

Creation of infrastructure can no longer 
be considered as an accumulation of 
machines isolated in space. Approaching 
infrastructural design as a project that 
integrates architecture, place-making 
and cultural appropriation changes 
the contribution and responsibility of 
professional disciplines involved. The 
role of architects would no longer be 
to ‘beautify’ the project once technical 
considerations have been made, but 
would demand active participation as a 
primary designer alongside engineers 
and environmentalists; a collaboration 
through which an entirely new type of 
public space can be explored.  
 
In order for public infrastructure to 
function, fit and be accepted by the 
communities it serves, it must engage 
social and cultural dimensions to the 
same extent that it employs technical 
design. So far, this project has explored 
these dimensions and how they may 
contribute to a larger, city-wide water 
network that promotes the sustainable 
collective use of water.  
 
 

CONCLUSION

This project demonstrates a socio-
cultural approach to the various political 
and environmental issues regarding 
water scarcity in urban India. The 
main elements of program consist 
of the collection, storage, treatment 
and delivery of rain water to local 
residents being the main program, while 
secondary programs include adjacent 
public activities such as a laundromat, 
play-space, cyber-café and municipal 
water council offices.  The design process 
explores the amalgamation of the public 
and private realms of infrastructure to 
maximize transparency and interaction 
between infrastructural systems and 
the people; done primarily by creatively 
layering infrastructural systems with the 
cultural, spiritual and social aspects of 
water.

By bringing water back into the social 
fabric of urban Indian cities, the project 
hopes to re-kindle a degraded spiritual 
relationship between the Indian citizen 
and water, but bring about a greater 
awareness of each persons impact on 
water. It does so by allowing individuals 
to witness the water cycle and factors of 

consumption first hand. 

While the project, as outlined in 
the documents, has dealt with the 
arrangement of infrastructural and public 
programs on various sites, it has not yet 
perfected the small scale design of the 
interface where people come into direct 
contact with water – where the design 
goes beyond hardware and software to 
‘animate’ water. Further exploration is 
needed to formulate a more cohesive 
and developed design to achieve this 
‘animated spirit’.  

Special attention has been given 
throughout the design process to 
rationalize and make the project as 
realistic and viable as possible. As a 
result, the scale, size, and capacity of the 
infrastructure has been designed to work 
at a ‘local’ scale.  The masterplan developed 
at the start of the project, which places a 
facility in each neighborhood and links it 
to the next, is an ambitious vision. While 
the project has explored design and 
implementation of one such facility, the 
next logical step would be to research and 
design the connections and policies of the 
city-wide vision as a whole.  
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Figure 120. Woman collecting water at a local temple water wall.
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Figure1. Water Carrier. 19thC.  

‘Life and Sole’, The British Museum. Not 

on Display. Mott-Radclyffe to the British 

Museum, acquired in 1984. Reproduced 

from: http://collection.britishmuseum.org/

id/object/RFI2262. Accessed 12/07/2017. 

Figure2. Water pots by the riverside. 

Rattaray, Mason L. Untitled. March 30, 

2017. Unknown, Ahmedabad.

Figure3. Map of existing Drylands. 

Graphic created by Author. Information sourced 

from Millennium Ecosystem Assessment. 

Figure4. The Urban effect. 

 Content adapted from IBM-Inida. www.ibm.

com/smartcities, accessed Feb 11, 2017. 

Figure5.  Children on the banks of Yamuna. 

 Gilkey, David. Untitled. May 

11, 2016. NPR, Yamuna.

Figure6. Crossing a sewage outlet in Mumbai. 

Solanki, Divyakant. Untitled. March 21, 

2017. World Water Council, Mumbai.

Figure7.  Baselines water stress.  

World Resources Institute. Reproduced 

from www.indiawatertool.in

Figure8. Ibid. 

Figure9. Water Tanker in Delhi. 

 Hinsdale, Jeremy. March 22, 2012. Delhi. 

Figure10. Charting Gujarat’s water systems. 

Graphic created by author. Reproducing 

satellite from Google maps. 

Figure11. Charting Ahmedabad’s water systems. 

Graphic created by author. Charting 

Ahmedabad’s water systems.

Figure12. Use of Surface and Groundwater in Ahmedabad.  

Graphic created by Author. 

Figure13. Current urban water flow in Ahmedabad.

Graphic created by author. 

Figure14.  Karai gate.  

Image reproduced from City Water walks- 

Ahmedabad. Reproduced from: http://

veditum.org/city-walks/waterwalksamd/

Figure15.  Water consumption levels in Ahmedabad city.  

Graphic created by Author. Content: Shaban, 

Abdul.  Economic and Political weekly, 

‘Water Consumption Patterns in Domestic 

Households in Major Cities’. (Mumbai: 

Sameeksha trust, June 9, 2007), 2195

Figure16.  Sabarmati downstream. 

Graphic created by Author. 

Figure17. Vasana Barrage. 

 Image reproduced from City Water walks- 

Ahmedabad. Reproduced from: http://

veditum.org/city-walks/waterwalksamd/

Figure18.  Descent of the Ganges.  

Illustration reproduced from Mahabharata 

Volume II, Ramanarayanadatta Astir. 

Robarts Toronto collection. University 

of Toronto. Gorakhpur Geeta Press 

Figure19. Bathing in the Ganges at the Kumbh Mela 

festival. Nasik, 2015.  

Reproduced from: http://www.kumbhmela.

com/author/moksha/page/2/

Figure20.  India becomes the second country in the 

world to give its rivers a human status. 

CNN, March 25, 2017.Reproduced from: 

http://edition.cnn.com/2017/03/22/

asia/india-river-human/index.html

Figure21. Hindu devotees praying in the river Sabarmati. 

Unknown, Ahmedabad, 2015. Reproduced from: 

http://timesofindia.indiatimes.com/nri/us-canada-

news/Indian-Americans-celebrate-Chhath-pooja-

on-Potomac-river/articleshow/49849477.cms

Figure22. Charting water use in India. 

Graphic created by Author. 

Figure23. Ibid. 

Figure24. Mahakoota Temple complex in Bagalkot, 

Karnataka.  

Antoine Perron. March 2017, Karnataka. 

Figure25. A wall of taps.  

Pedro Weber. Feb 2016, Ahmedabad.

Figure26.  Tanks in a water desalination plant.  

Reproduced from: http://www.

constructionweekonline.com/article-

44841-fewa-to-develop-desalination-

plants-in-umm-al-quwain/ 

Figure27.  Nautilus Shell.    

 Reproduced from ‘Water, Sanitation and Culture’ – 

a SSWM presentation complied by Stefanie Kaiser.

Figure28.  Modi’s Smart Vision takes shape.  

Reproduced from: http://www.

smartcitiesoftomorrow.com/

Figure29. Facing a crisis.  

Reproduced from: http://www.

dailymail.co.uk/indiahome/indianews/

article-2774163/Groundwater-reserves-hit-

critical-level-extraction-rockets.html

Figure30. Collage illustrating disparity between 

infrastructural vision and implementation in urban 

India.  

Julia King. January, 2011.  

Reproduced from: http://www.julia-king.com/

Figure31. Water ATM in India. 

Reproduced from: http://www.
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sarvajal.com/water-atm.php

Figure32. Smart Cities infrastructural vision.  

Reproduced from: http://www.

smartcitiesoftomorrow.com/

Figure33.  Collage depicting absence of water in urban 

fabric.  

Created by Author, March 17, 2017.

Figure34.  Abstract spatial development diagrams. 

Content created by Author. 

Figure35. Network masterplan concept.  

Created by Author, May 05, 2017. 

Figure36. Rainfall patterns in Ahmedabad. 

Created by Author. Content adapted 

from https://www.meteoblue.com/

en/weather/forecast/modelclimate/

ahmedabad_india_1279233

Figure37.  A summary of current water context in India.  

Created by Author, June 03, 2017. 

Figure38.  A summary of project aspirations 

for future water context of India. 

Created by Author, June 03, 2017.

Figure39.  Collage exploring the various representations of 

a revolution in history.  

1) Newtons Cenotaph, Louis  Etienne-Louis 

Boullée, 1780. Reproduced from: http://

openbuildings.com/buildings/cenotaph-for-

newton-profile-38878 

2) Crystal Palace, London, Joseph Paxton, 1854. 

Reproduced from: http://www.lacasamorett.

com/foxgallery/industrial-revolution-

architecture.html 

3) Urban plan for Paris, Huassman, 1800. 

Reproduced from: http://dystopianconcrete.

weebly.com/blog/urbanization-and-progress 

4)Tatlin’s Constructivist tower, 1919. Reproduced 

from: http://worldhistoryconnected.press.illinois.

edu/11.1/forum_croizier.html 

5) Constructivist Illustrations, Iakov Chernikov, 

1933. Reproduced from: http://beinecke.library.

yale.edu/about/blogs/2009/05/01/architectural-

fantasies-soviet-piranesi 

6) Ville Contemporaine, Le Corbusier, 

1922. Reproduced from: http://www.

fondationlecorbusier.fr/corbuweb/morpheus.

aspx?sysId=13&IrisObjectId=6426&sysLang

uage=en-en&itemPos=214&itemSort=en-

en_sort_string1%20

Figure40. Sectional perspective of Rani Ki Vav in Patan, 

Gujarat. 

Reproduced from: http://whc.

unesco.org/en/list/922 

Figure41. Women washing clothes and vessels in the water 

basin at Kumbhesvara temple, Patan, Gujarat.  

Reproduced from: Julia Hegewald, Water 

architecture in South Asia: A study of 

types, development and meanings, 

Leiden: Brill, 2002. Figure 53.

Figure42. Sectional drawings of all the stepwells in 

Ahmedabad city.  

Reproduced from: Anthill design, Exhibition 

Brochure, Stepwells of Ahmedabad, 2016. 2 

Figure43.  Toorji Ka Jhalra Stepwell. 

Tobias Ross-Southall, 2016. Jodhpur.  

Figure44. Comparative drawings analysing three different 

types of stepped pools found in India.  

Content created by author. 

Figure45.  Collage highlighting the aesthetic qualities of 

Stepwells in India.  

1) Agarsen Ki Baoli, New Delhi.  

Reproduced from: http://www.

thehindubusinessline.com/blink/cover/one-step-

at-a-time/article9449440.ece 

2) Water tank at bottom of Adalaj ni Vav, 

Ahmedabad. 

 Photograph taken by author.  

3)Stepped pond at Peralassery Temple complex. 

Reproduced from: https://www.holidify.com/

places/kannur/sightseeing-and-things-to-do.

html 

4) Main axis of Adalaj ni Vav, Ahmedabad.  

Photograph by author.  

5) Steps at Chand Baori, Abhaneri.  

Morna Livingston, Steps to water: the ancient 

stepwells of India. (London: Princeton 

Architectural Press, 2002).  

6) Helical stepwell at Champaner.  

Photograph taken by Author.  

7) Stepped pond at Modhera Sun temple 

complex, Gujarat.  

Reproduced from: https://commons.wikimedia.

org/wiki/File:Sun_Temple,_Modhera,_Gujarat,_

India.JPG 

8) Ground level treatment at Rani ki Vav, Patan.  

Reproduced from: http://whc.unesco.org/en/

list/922 

9) Ground level surface at Adalaj ni Vav, 

Ahmedabad.  

Reproduced from: http://whc.

unesco.org/en/list/922

Figure46. Diagram exploring the various elements that 

make up a stepped pond or well highlighting 

common design principles. 

 Base graphic reproduced from: Morna 

Livingston, Steps to water: the ancient 

stepwells of India. (London: Princeton 

Architectural Press, 2002), Figure 20.

Figure47. UVA water reservoir redevelopment project, EPM, 

Medellin.  

Reproduced from: https://www.lafargeholcim-

foundation.org/projects/articulated-site

Figure48. Water spouts at UVA water reservoir 

redevelopment project, EPM, Medellin. 

Reproduced from: https://www.lafargeholcim-

foundation.org/projects/articulated-site

Figure49. Water fountains at UVA water reservoir 

redevelopment project, EPM, Medellin. 

Reproduced from: https://www.lafargeholcim-

foundation.org/projects/articulated-site

Figure50. Diagrams analysing UVA water reservoir 

redevelopment project.  

Content created by author. 

Figure51. Diagrams analysing programmatic 

arrangement at UVA water reservoir 

redevelopment project.  

Content created by author. 

Figure52. Water sculptures at Sherbourne Park commons, 

Toronto.  

Aristea Rizakos, Archdaily, November 2013. 

Toronto, Cannada.  

Reproduced from: http://www.archdaily.

com/449590/sherbourne-common-pfs-studio

Figure53. Water manifesting through play at Sherbourne 

Park commons, Toronto.  

Aristea Rizakos, Archdaily, November 2013. 

Toronto, Cannada.  

Reproduced from: http://www.archdaily.

com/449590/sherbourne-common-pfs-studio

Figure54. Diagrams analysing insertion of Sherbourne 

Park commons. 

Content created by author.

Figure55. Conceptual perspective of Jade Lung Eco Park, 

Phillipe Rahm Architects, Taipei.  

Reproduced from: http://www.philipperahm.

com/data/projects/taiwan/index.html

Figure56. Site Plan, Jade Lung Eco Park.  

Reproduced from: http://www.philipperahm.

com/data/projects/taiwan/index.html

Figure57. Mechanical schematics for a Climatic Cooling 

Device.  

Reproduced from: http://www.philipperahm.

com/data/projects/taiwan/index.html

Figure58. Osaka Pavillion in Japan.  

Reproduced from: Christine Hawley, Transitions: 

Concepts + Drawings + Buildings. (United 

Kingdom: Taylor & Francis Ltd, 2013), 121.

Figure59. Aerial perspective of Harbour Baths, 

Copenhagen.  

Reproduced from: http://www.archdaily.

com/11216/copenhagen-harbour-bath-plot

Figure60.  Aerial perspective of Benthemplein square, 

Rotterdam.  

Reproduced from: http://www.

uncubemagazine.com/blog/13323459

Figure61. Collage illustrating various characteristics of 

water.  

1) Natural water body in a public garden.  

Reproduced from: http://www.edu2u.info/

natural-swimming-pool-design.html 

2) Sunken water garden at One Chase 

Manhattan Plaza, Isamu Noguchi.  

Reproduced from: http://www.thecityreview.

com/downtown/financial/chasemanplz.html 

3) Landscaped water body at Town Hall square, 

Hattersheim, Germany.  

Reproduced from: http://web.mit.edu/nature/

archive/student_projects/2009/swinston/

hattersheimmainframe.html 

4) Water at Old town in Banyoles, Spain.  

Reproduced from: http://www.miasarquitectes.

com/portfolio/banyoles-old-town/ 

5) Water at Anup Talao, Fathepur Sikri, India.  

Reproduced from: http://whc.unesco.org/en/

list/255 

6)Water at Town Hall square, Hattersheim, 

Germany.  

Reproduced from: http://web.mit.edu/nature/

archive/student_projects/2009/swinston/

hattersheimmainframe.html 

7) Running water at Gummersbach Town square, 

Germany.  

Reproduced from: http://web.mit.edu/nature/

archive/student_projects/2009/swinston/

gummersbachpage.html 

8) Foot pools ate Potsdamer Platz, Berlin. 

Reproduced from: https://landarchs.com/

potsdamer-platz-in-berlin-becomes-a-sustainable-

ecofriendly-urban-square/ 

9) Banganga stepped tank, Mumbai.  

Sarah Koschak, 2013. Mumbai. 

10) Vallaincourt fountains, California.  

Reproduced from: https://landarchs.com/

potsdamer-platz-in-berlin-becomes-a-

sustainable-ecofriendly-urban-square/

Figure62. Women washing clothes at the steps of Lake 

Agastya, Bagalkot, Karnataka, India.  

Manfred Mueller, 2012, Karnataka. 

Figure63.  Collage exploring formal qualities of water towers.  

Content produced by Author. 

Figure64. Map plotting location of existing water 

infrastructure in Ahmedabad.  
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Content produced by Author. 

Figure65. Analytical drawings showing urban fabric and 

open space.  

Content produced by author. 

Figure66.  Ibid. 

Figure67.  Ibid. 

Figure68.  Ibid.

Figure69. Diagram arranging site according to amount of 

space available.  

Content produced by Author. 

Figure70.  Diagrams exploring programmatic 

characteristics.  

Content produced by Author. 

Figure71.  Solar distillation.  

Reproduced from: http://www.sunfrost.com/

blog/producing-distilled-water-for-batteries/

Figure72.  Boiling water.  

Reproduced from: http://www.sswm.

info/category/implementation-tools/

water-purification/hardware/point-

use-water-treatment/boiling

Figure73. Activated carbon filter. 

Reproduced from: http://www.

benbellsoftenersystems.in/

activated-carbon-filter/

Figure74. Rapid Sand filter.  

Reproduced from: http://www.sswm.

info/category/implementation-tools/

water-purification/hardware/semi-

centralised-drinking-water-treatme-14

Figure75.  Sedimentation pond.  

Reproduced from: http://www.sswm.

info/category/implementation-tools/

water-purification/hardware/point-

use-water-treatment/boiling

Figure76.  Bio-filtration.  

Reproduced from: https://howlingpixel.

com/wiki/Constructed_wetland

Figure77. Membran micro-filtration.  

Reproduced from: http://www.porexfiltration.

com/downloads/lime-softening-case-study/

Figure78. UV Filtration 

Reproduced from: http://www.

axeonwater.com/blog/ultraviolet/

Figure79. Combination of water processes that make up 

the complete water cycle adopted for project.  

Content created by Author. 

Figure80. Concept drawings exploring roof as primary 

feature.  

Content produced by Author. 

Figure81.  Concept drawings exploring circulation through 

circular spaces.  

Content produced by Author. 

Figure82. Generating an iterative process.  

Diagram by Author. 

Figure83. A matrix of forms.  

Content produced by Author. 

Figure84. Diagram exploring combination of forms and 

site selection.  

Content produced by Author. 

Figure85. ‘Anchoring’.  

Content produced by Author. 

Figure86. ‘Bridging’.  

Content produced by Author.

Figure87. ‘Filling’. 

Content produced by Author.

Figure88. ‘Framing’.  

Content produced by Author.

Figure89. ‘Mixing’. 

Content produced by Author.

Figure90. ‘Linking’.  

Content produced by Author.

Figure91. A concept sketch exploring approach to water 

collection stations.  

Content created by Author. 

Figure92.  A sketch of the first floor plan attempt.  

Content created by Author. 

Figure93.  Structural exploration of Initial concept.  

Content created by Author. 

Figure94. Cross-section through initial concept.  

Content created by Author. 

Figure95.  Atmospheric sectional perspective of initial 

concept.  

Content created by Author. 

Figure96. Elevated water tank. 

Content created by Author.

Figure97. Water tank placed on ground.  

Content created by Author.

Figure98.  Water tank below ground level.  

Content created by Author.

Figure99.  Attempt to insert initial concept footprint into 

various sites.  

Content created by Author.

Figure100. Attempt to apply mixing as a strategy into Sukram 

Nagar site.  

Content created by Author.

Figure101. Attempt to apply mixing as a strategy in Thatlej 

site.  

Content created by Author.

Figure102. Attempt to apply mixing as a strategy in 

Amrutvarshi site.  

Content created by Author.

Figure103. Tanks positioned at various scales and 

relationships to ground.  

Content created by Author. 

Figure104. ‘Mixing’ infrastructure into existing urban fabric 

as a ‘park’.  

Content created by Author. 

Figure105. Conceptual section translating figure 103 into 

an architectural scheme. 

Content created by Author. 

Figure106. A collage exploring the colours of sacredness in 

urban India.  

1) Wall painted vermillion.  

Reproduced from:  

2) Tree trunk painted vermillion.  

Reproduced from:  

3) The hanuman statue in New Delhi. 

Reproduced from: http://www.dailymail.co.uk/

news/article-3453062/Hindu-monkey-god-

issued-summons-Indian-court-roadside-temple-

built-honour-government-land.html 

4)A road side shrine in pune.  

Reproduced from: https://hiveminer.com/Tags/

mhasoba 

5) Roadside shrine in Coorg.  

Reproduced from: http://www.indiamike.com/

india-images/pictures/roadside-shrine-coorg 

6) A priest dressed in Vermillion.  

Reproduced from: http://www.

junglekey.in/search. 

Figure107. Collage exploring various materials and 

textures. 

1) Rammed earth.  

Reproduced from: https://i0.wp.com/www.

digitaltoolsforarchitects.com/wp-content/

uploads/2014/03/Rammed_Earth_Tiling.

jpg?resize=961%2C773 

2) Bricks.  

Reproduced from: http://kettyle.com/building-

materials/ 

3) Timber. 

Reproduced from: http://www.

timberdesignmag.com/wp-content/

uploads/2014/07/Abraham-6-1-1280x760.jpg 

4) Perforated metal panels. 

Reproduced from: http://stuartblower.com/

page/8/ 

5)Pigmented fibre-glass panels. 

Reproduced from: http://www.contemporist.

com/buildings-wrapped-in-an-artistic-screen/ 

6) Corten Steel.  

Reproduced from: https://ajmarshall.com/

about-corten-steel-suppliers/ 

7) Craigeburn bypass, Melbourne.    

Reproduced from: http://www.tzg.com.au/

project/craigieburn-bypass/ 

8) Wire mesh walkway.  

Reproduced from: https://i.pinimg.com/

Figure108.  Models exploring development of ‘mixed’ 

infrastructural strategy.  

Content created by Author. 

Figure109. Landscape strategy.  

Content created by Author. 

Figure110. Infrastructural strategy.  

Content created by Author.

Figure111. Programmatic strategy. 

Content created by Author.

Figure112. Tanks and Walls explored at various scales.  

Content created by Author. 

Figure113. Second iteration of using ‘mixing’ as a strategy 

on Sukram Nagar site.  

Content created by Author. 

Figure114. Site plan of built translation of second iteration.  

Content created by Author. 

Figure115. Section of second iteration.  

Content created by Author. 

Figure116. Plan Level: -1.  

Content created by Author.

Figure117. Plan level: Ground  

Content created by Author.

Figure118. Aerial perspective showing formal relationships.  

Content created by Author. 

Figure119. View from stepped pool to program tower.  

Content created by Author. 

Figure120. Woman collecting water at a local temple water 

wall.  

Reproduced from: Morna Livingston, Steps to 

water: the ancient stepwells of India. (London: 

Princeton Architectural Press, 2002). 

 

Appendix
Figure121. Masterplan of the Indian River Linking project.  

Reproduced from : , “Behind India’s Ambitious Plan 

to Create the World’s Longest River.” Archdaily. 

http://www.archdaily.com/877423/behind-indias-

ambitious-plan-to-create-the-worlds-longest-river

Figure122. Flow diagram establishing water collection, 

treatment and distribution systems of small scale 

water treatment plants. 

Reproduced from: https://www.health.govt.nz/

system/files/documents/publications/optimisation-

small-drinking-water-treatment-systems-jan14.pdf

Figure123. Systematic diagram of a water treatment process. 

Reproduced from: Ibid. 

Figure124. Plan and Axonomteric of Huia WTP chemicals 

rooms.  

Reproduced from: https://www.watercare.

co.nz/about-watercare/Projects%20around%20
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Auckland/huia/Pages/Huia-water-

treatment-plant-replacement.aspx

Figure125. Floor plan of Huia WTP Generator room.  

Reproduced from: Ibid. 

Figure126. Floor plan of Huia WTP control room.  

Reproduced from: Ibid. 

Figure127. Floor plans of Huia WTP Services rooms.  

Reproduced from: Ibid. 

Figure128. List of technical tank sizings.  

Reproduced from: Ibid with 

additional content by author. 
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Achievements of Interlinking of Rivers 
(ILR) Program

• Interlinking of River (ILR) programme 
is of national importance and has 
been taken up on high Priority.  
Hon’ble Minister for Water Resources, 
RD & GR is monitoring the progress 
of ILR on weekly basis. The mission 
of this program is to ensure greater 
equity in the distribution of water by 
enhancing the availability of water in 
drought prone and rainfed area. 

• Under the National Perspective 
Plan (NPP) prepared by Ministry 
of Water Resources, NWDA has 
already identified 14 links under 
Himalayan Rivers Component and 
16 links under Peninsular Rivers 
Component for inter basin transfer 
of water based on field surveys and 
investigation and detailed studies.  

• Out of these, Feasibility Reports of 14 
links under Peninsular Component 
and 2 links (Indian portion) under 
Himalayan Component have been 
prepared

AN EXCERPT FROM ARCHDAILY 
ARTICLE: 

Behind India’s Ambitious Plan to Create 
the World’s Longest River
09:30 - 16 August, 2017
 by Suneet Zishan Langar

Against the backdrop of an ever-
increasing number of its farmers 
committing suicides, and its cities 
crumbling under intensifying pressure 
on their water resources—owing to their 
rapidly growing populations—India 
has revived its incredibly ambitious 
Interlinking of Rivers (ILR) project which 
aims to create a nation-wide water-grid 
twice the length of the Nile. The $168 
billion project, first envisioned almost 
four decades ago, entails the linkage 
of thirty-seven of the country’s rivers 
through the construction of thirty canals 
and three-thousand water reservoirs. 
The chief objective is to address India’s 
regional inequity in water availability: 
174 billion cubic meters of water is 
proposed to be transported across river 
basins, from potentially water-surplus to 
water-deficit areas. 

APPENDIX ONE// 

FROM THE MINISTRY OF 
WATER RESOURCES AND RIVER 
DEVELOPMENT

The project is presented by the Indian 
government as the only realistic means to 
increase the country’s irrigation potential 
and per-capita water storage capacity. 
However, it raises ecological concerns of 
gargantuan proportions: 104,000 hectares 
of forest land will be affected, leading to 
the desecration of natural ecosystems. 
Experts in hydrology also question the 
scientific basis of treating rivers as “mere 
conduits of water.” Furthermore, the 
fear of large-scale involuntary human 
displacement—an estimated 1.5 million 
people—likely to be caused by the 
formation of water reservoirs is starting to 
materialize into a popular uprising. 

“If we can build storage reservoirs on these 
rivers [with surplus] and connect them 
to other parts of the country, regional 
imbalances could be reduced significantly 
and lot of benefits by way of additional 
irrigation, domestic and industrial 
water supply, hydropower generation, 
navigational facilities etc. would accrue,” 
explains the manifesto of the National 
Water Development Agency (NWDA) 
which is overseeing the project
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Figure 121. Masterplan of the Indian River Linking project.

Himalayan Component of the ILR Project. 
Image via National Water Development 
Agency. 

The ILR project is conceptualized in 
two distinct components based on 
the geographic location of the rivers: 
the Himalayan and the Peninsular. 
The Himalayan component proposes 
to transfer 33 billion cubic meters of 
water through 14 river links and two 
sub-components. It envisages the 
construction of storage reservoirs on the 
principal tributaries of the Ganges and 
the Brahmaputra in India, Nepal, and 
Bhutan, along with interlinking canal 
systems. The Peninsular component 
proposes to transfer 141 billion cubic 
meters of water through 16 river links 
and four subcomponents. Most river 
links are interdependent themselves: for 
instance, the Krishna-Pennar link relies 
on water transfer from the Godavari to 
the Krishna, which in turn depends on 
the Mahanadi-Godavari link.

The Peninsular Component of the 
ILR Project. Image via National Water 
Development Agency
However, if all thirty river links are 
completed, the ILR project would be 

the largest water infrastructure project 
undertaken in the world. Its canal 
network, stretching across fifteen-
thousand kilometers—twice the 
length of the world’s longest river, the 
Nile—would, in theory, increase India’s 
utilizable water resources by twenty-five 
percent, thus addressing the country’s 
dismal per-capita water storage capacity 
(which currently stands at a mere 200 
cubic meters against China’s 2486 cubic 
meters). The project is also expected to 
raise India’s irrigation potential to 175 
million hectares from the current 140 
million hectares, thus boosting its food 
grain production by almost seventy 
percent to 450 million tons, while 
generating 34 gigawatts of hydroelectric 
power capacity.

At the heart of the ILR project’s story 
right now is the Ken-Betwa river link, 
the $1.7 billion pilot scheme of the 
project, which received approval from 
the Investment Clearance Committee of 
India’s Ministry of WaterResources earlier 
this year. The model link, a Peninsular 
sub-component, aims to divert surplus 
waters from the Ken basin to the 
deficient upper-Betwa basin through 
the construction of seven dams and 

barrages. The 73.8 meter-high Daudhan 
dam across the Ken will help channel 
3,196 million cubic meters of water into a 
231-kilometer-long link canal to the Betwa, 
in an effort to irrigate 645,000 hectares of 
land and generate 72 megawatts of power.
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APPENDIX TWO// 

EXCERPT FROM VISION 21
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APPENDIX THREE// 

WATER CONSUMPTION PATTERNS
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APPENDIX FOUR//

MINISTRY OF HEALTH NEW ZEALAND: 
DRINKING-WATER ASSISTANCE 
PROGRAMME FOR SMALL - SCALE 
WATER TREATMENT PLANTS 

Figure 122. Flow diagram establishing water collection, treatment and distribution systems of small-scale water treatment plants. 
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For full document, please visit: 
https://www.health.govt.nz/system/files/documents/publications/optimisation-small-drinking-water-treatment-systems-
jan14.pdf

Figure 123. Systematic diagram of a water treatment process..

APPENDIX FIVE//

EXCERPTS FROM THE HUIA WATER 
TREATMENT PLANT DESIGN 
DOCUMENTATION
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Figure 125. Dimensioned floor plan of Huia Freshwater treatment plant generator and switch rooms..

11.4.3 Spatial design sanitary compartments
Notes:
1. Separate male and female facilities for

total of 15 permanent staff and 10
transient staff.

2. Separate changerooms for male and
female.

3. Shower's / change and locker facilities to
be separate to toilet facilities.

4. Hot and cold water supply to basins.
5. Female WCs required: 2
6. Male WCs required: 2
7. Male Urinals required: 1
8. Disabled WCs required: 1
9. Male shrs required: 3
10.Female shrs required: 2
11.Disabled shrs required: 1
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Notes:
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1. 3 x operator control room workstations
2. A/Con
3. filing/bookshelves for site operation and maintenance manuals & drawings
4. white boards, isolation and tagging stations, notice boards
5. security access card
6. CCTV monitors and control
7. Telephone facilities
8. view over the WTP site where possible
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11.4.5 office space
Notes:
1. 15 permanent staff and 10 transient staff.
2. Meeting room to hold 25 people including

video conferencing
3. bookshelves / filing cabinets
4. whiteboards/notice board
5. swipe access
6. telephone facilites
7. natural lighting
8. two enclosed offices for senior

management
9. Archive storage
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11.4.7 Laboratory
Notes:
1. 3 working people
2. benchspace to undertake water quality

sampling and analysis
3. permanent setup of DAF jar testing equip
4. compressed air connection for jar tester
5. bench top insturmentation
6. treatment process samples piped directly to

lab
7. fridge freezer for samples
8. requirement for pumping process samples

to lab.
9. Dangerous goods storage cabinet
10.eyewash on bench. dousing shower req?
11.fire extinguisher
12.cup'd for coats
13.protective equipment
14.gloves dispenser
15.Double door / half set door.
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Figure 126. Dimensioned floor plan of Huia Freshwater treatment plant control room.

11.4.3 Spatial design sanitary compartments
Notes:
1. Separate male and female facilities for

total of 15 permanent staff and 10
transient staff.

2. Separate changerooms for male and
female.

3. Shower's / change and locker facilities to
be separate to toilet facilities.

4. Hot and cold water supply to basins.
5. Female WCs required: 2
6. Male WCs required: 2
7. Male Urinals required: 1
8. Disabled WCs required: 1
9. Male shrs required: 3
10.Female shrs required: 2
11.Disabled shrs required: 1

15
00

15
00

2100

19
00

900 1800

15
00

15
00

900 900

M
F

SHR + WC

qty of lockers
10 for male
5 for female

qty of lockers
10 for male
5 for female

11.4.2 Spatial approximation Kitchen facilities
Notes:
1. double sink with h/c water
2. 2 drawer d/w
3. benchspace for food preparation
4. storage cup/d
5. zip boiler
6. fridge/freezer
7. M/wave
8. chairs and tables
9. Oven
10.Coffee & Tea
11.Extraction fans, telephone faciliteis, A/Con

FR
drawers

D/w 60
0

10
00

70
0

20
0

30
00

oven

sk
zip h/w

m/w
full height cbd

4500

55
00

11.4.1 Huia Control Room

1. 3 x operator control room workstations
2. A/Con
3. filing/bookshelves for site operation and maintenance manuals & drawings
4. white boards, isolation and tagging stations, notice boards
5. security access card
6. CCTV monitors and control
7. Telephone facilities
8. view over the WTP site where possible

10
00

60
0

12
00

18
00

3900

700 2500 700

46
00

drawing pull
out drawersPi

n b
oa

rd
 &

wh
ite

 bo
ar

d.

CCTV over

monitor/cctv
controlView

shelvingshelving shelving

975 975 975 975

11.4.5 office space
Notes:
1. 15 permanent staff and 10 transient staff.
2. Meeting room to hold 25 people including

video conferencing
3. bookshelves / filing cabinets
4. whiteboards/notice board
5. swipe access
6. telephone facilites
7. natural lighting
8. two enclosed offices for senior

management
9. Archive storage

P/C W/board

shelving

recyclewaste

3600

office 1 office 2

800800 1800 600 1800 600

13
00

60
0

90
0

40
0

32
00

32003200

shelving

5200

48
00

pin
bo

ar
d (

for
 ac

ou
sti

cs
)

pin
bo

ar
d (

for
 ac

ou
sti

cs
)

TV/AV W/bW/b

fold away tables

CLCL

770 1800 1540 1800 1540 1800 770

CLCL

10020

60
0

18
00

18
00

60
0

18
00

18
00

60
0

90
00

Acou
stic

 ab
sor

ban
t ce

iling
 ov

er

11.4.7 Laboratory
Notes:
1. 3 working people
2. benchspace to undertake water quality

sampling and analysis
3. permanent setup of DAF jar testing equip
4. compressed air connection for jar tester
5. bench top insturmentation
6. treatment process samples piped directly to

lab
7. fridge freezer for samples
8. requirement for pumping process samples

to lab.
9. Dangerous goods storage cabinet
10.eyewash on bench. dousing shower req?
11.fire extinguisher
12.cup'd for coats
13.protective equipment
14.gloves dispenser
15.Double door / half set door.

FR
FRZ

EYEWASH

600 1000 2900 1000 900

COMPRESSOR
& PUMP ROOM

11.4.8 SICK BAY
Notes:
1. 1 Person to be treated in sick bay
2. ambulance loading area
3. medical storage cupboard, sink,

SAFETY
SHOWER

6400

10
00

70
02

00
70

0
10

00

36
0026

00

dangerous
goods
storage

PPE
STORAGE

11.4.9 Server room
Notes:
1. Considered as part of fire resilience

strategy

sk

3200

24
00

30
00

3200

11.4.9 Storage Area and workshop
Notes:

Architve room / compactus cupboard?

48
00

2600

4200

30
00 eq

 st
or

e

pp
e s

tor
e

deluge showerspill kit

workbench

24
00

6000

72
00

15
00

42
00

15
00

4200 800 1000

11.4.9 Reception / Lobby
cater for presentations and display storage

No Revision Note: * indicates signatures on original issue of drawing or last revision of drawing Drawn Job Project Date

Conditions of Use.
This document may only be used by
GHD's client (and any other person who
GHD has agreed can use this document)
for the purpose for which it was prepared
and must not be used by any other
person or for any other purpose. Scale

Drawn

Drafting

Approved

Date

Check

Designer

Design
Check

DO NOT SCALE Client

Project

Title

Original Size

A1 Drawing No: Rev:
This Drawing must not be
used for Construction unless
signed as Approved

Plot Date: Cad File No:

-Manager Director

(Project Director)GHD Centre Level 3 27 Napier Street Freemans Bay Auckland 1011
PO Box 6543 Wellesley Street Auckland 1141 New Zealand
T 64 9 370 8000 F 64 9 370 8001
E aklmail@ghd.com W www.ghd.com  1 : 100

2/09/2016 9:51:13 AM C:\Users\ACunningham2\Documents\A_Admin
Building_V2015_aaron.cunninghamUMCFH.rvt

Watercare Services Limited
HUIA WTP Implementation Strategy

A200

AC AC

MM

MM

BASIS OF DESIGN DIAGRAMS
51-33575

SEP 16

CG

AC CG MM

ADMIN BUILDING

A
SITE SELECTION STUDYA 09/16

SCALE  1 : 100
Diagram of Spatial Requirements

Check
Title

Figure 127. Dimensioned floor plans of Huia Freshwater treatment service rooms including the Laboratory, Sick bay, Server room and Storage area.
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MAIN WATER RESERVOIR 

35m (radius) x 8m depth stroage tank 
Storage capacity: 1,900,000 L

Bathing pool 
Covered seating area 
Recreational courtyard on top surface 

The role of the water reservoir is to primarily store 
raw untreated storm water post-initial debris 
screening.

SEDIMENTATION TANK

10m radius. 

Seperates �oc particles from the water through a 
sedimentation and biol-�lteration process. Water 
is then sent through to membrane �lteration to 
�lter out smaller bacteria and viral particles. 

Exposed. Potential to be an open to air aquatic 
garden and space of recluse. 

Needs to be in close proximity to pump room and 
�occulation chambers. Will have waste outlet 
pipe.

MEMBRANE FILTERATION TANK

Houses ultra�lteration units. Each unit with a size 
of 2.4m x 1.8m. Need two vertically stacked 
alongside rooms for inlet and outlet pipes. 

INLET WELL AND PUMP ROOM

Houses pumps and and an intake/monitoring 
well.

Pumps water �ow into and out of main reservoir 
and supplies pressure for water movement 
throught the system. 

 Needs to be placed adjacent to main  
 reservoir and in close proximity to  
 �occulation chambers/ sedimentation  
 basin. 

ELECTRICAL/ CONTROL ROOM

Houses generators and monitoring equipment for 
solar panels, PV systems and electrical supply to 
each section of the facility. 

 

35m

11m

6 m

10 m

4 m

5m

Figure 128. List of technical sizing and spatial requirement of various infrastructural processes to be used as a guide for this project. This list does not comprise the entirety of all the processes involved but serves as a starting point for further research.
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