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Fig 1.01. Varanasi aerial photo
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Pre f a c e

I first travelled to India six years ago 
as a naive but confident teenager. I was 
told many things about India before 
I left, things that my Indian friends 
shared to help prepare me for what lay 
ahead. I was told all sorts of things; the 
utter assault on the sensors, the lack 
of hygiene, the poor infrastructure, 
noisy sounds at all times of the night, 
the shear heat. These were all things I 
understood and could coup with, but 
nothing could ever prepare me for what 
I was about to experience in Varanasi.

My patience was tested, as well as any 
logic or rationality I held. Varanasi is a 
beautifully eccentric, crumbling poetic 
city rising from the steep banks of the 
mighty Mother Ganges. Here, cows 
mix with men while women do their 
washing amongst burning bodies and 
young children flying kites. Two worlds 
collide here: that of the modern world 
and also the cosmic Hindu world, 
entrenched with myths, folk stories 
about gods and the river with many 
inhabitants dedicating their lives to 
worship the river. I returned to Varanasi 
this year and it gave me great comfort 
that things had not changed. 

The Ganges is facing catastrophic 
problems as the river continues to 
become polluted, something that Indian 

governments have been trying to clean 
up for thirty years only to be undone 
by constant hurdles. In 2014 Prime 
Minister Narendra Modi launched the 
Namami Ganges Project to help clean 
the river. Like many of its predecessors 
this was meant to be the one project to 
solve The Ganges River crisis, however; 
as I witnessed in 2017, Modi’s vision of 
a clean Ganges was little more than a 
[sewerage] pipe dream. 

I was so touched by the people of 
India’s generosity, faith and optimism 
that I have felt compelled to use the 
discipline of architecture to make a 
difference. Though only theoretical, 
I have dedicated this year to envision 
what could help make life along the 
Ganges more liveable while also 
helping to purify the water, the life 
blood of India, and restore it  back to a 
state that can be safe to drink and bathe 
in for future generations. The research 
has allowed me to not only learn about 
a different culture, or a different way 
of looking at the world, but also to 
enhance my belief that architecture can 
make a positive change in the lives of 
some of the world’s most vulnerable 
citizens.
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Fig 1.02. Exploring the Ganges in 2012
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A b s t r a c t

This thesis examines the Indian government’s Namami Ganges 
project and related river cleaning and sewage treatment projects 
along the Ganges river in India. One of the challenges of 
these water cleaning projects is that the waters of the Ganges 
are sacred to millions of Hindus, and interfering with the flow 
can cause significant cultural resentment and frustration. This 
design-led architectural research investigation looks at how river 
purification and urban sewage management along the Ganges can 
be strategically integrated into urban architectural infrastructure 
in ways that enhance, rather than damage, cultural relationships 
that are fundamental with local communities. The thesis argues 
that by embracing architectural links to cultural narratives, these 
new industrial typologies can transform urban sites along the 
Ganges into rejuvenated public spaces, while reconnecting them 
to their environmental and cultural contexts.

This design-led research investigation proposes to develop 
embedded industrial filtration systems that are integrated into 
a framework that responds to the local identity. These can be 
integrated into efficient wetlands and bioswales to enhance the 
natural biodiversity of the area. This investiagtion examines how 
contemporary architectural design can help integrate effective 
pollution mitigation with the cultural, spiritual and pragmatic 
ways people actually use the river basin. This investigation 
proposes that in this way the community’s cultural and civic 
needs can actually be enhanced through the use of design as 
architecture and landscape blended water purification systems.

Fig 1.04. Chaotic Varanasi
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INTRODUCTION

Fig 1.05. Pilgrim bathers swim amoungst 
rubbish and offerings in the Ganges River.

I N T R O D U C T I O N

CHAPTER ONE

 “Mother Ganga, may your water, abundant blessing of the world,
treasure of Lord Shiva, playful lord of all earth, essence of the scriptures and

embodied goodness of the gods. May your water, sublime wine of immortality,
soothe our troubled souls.”

- Hindu Chant
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R e s e a r c h  Pro b l e m

India experienced a significant amount 
of industrialisation and modernisation 
during the latter part of the 20th century. 
With a rise of technology and an 
exponentially growing population, India 
was able to reach into new realms with its 
economy, but modern India also brought 
about a lot of contrasts and contradictions. 
For many in the lower classes, the new 
Modern India has had a stiffling effect on 
their livelihood.

The Ganges River has been a vital cog 
in the machine that is modern India. 
The water is the source of the rich 
alluvial plains of Uttar Pradesh as well 
as being integral to factories, tanneries 
and electrical dams. This area is known 
as the rice bowl of North India, on 
which half a billion people depend on 
for their survival. So vital is the Ganges, 
Chidanand Saraswati  proclaimed “If the 
Ganges dies, India dies, if the Ganges 
thrives, India thrives. No Ganga, no 
India” (Chidanand Saraswati,  2016).

With the population of Varanasi 
expected to double to almost 3 million by 
2040 (Garella, 2015), urban centres like 
Varanasi that are positioned along the 
Ganges are in desperate need of planning 
and governance to ensure that the water 
not only does not get worse than what 
it already is but also a concerted effort 
is made to clean the water and mitigate 
the large amounts of pollution discharged 
into it every day. 

India’s most vulnerable citizens are the 
ones who live in slums near the river, 
where they are subjected to flooding each 
year during the monsoon periods. With 

growing unpredictable weather patterns, 
including extreme heat in the summer, 
these are the communities in modern 
India feeling the effects of not only the 
river deteriorating – something they have 
relied on for generations - but also the 
ever-widening gap between the upper 
and lower castes. 

In Varanasi a Slum Free Action 
Plan  (SFAP) was created to provide 
a systematic and holistic approach to 
tackle the existing slums in the city and 
prevent the formation of new slums in 
future.  According to the SFAP, there are 
209 slums in Varanasi, containing over 
40,000 people, which equates to almost 
35% of the total population (Slum Free 
Action Plan, 2014). Many are without 
basic amenities including running water, 
and ad-hoc electricity results in extremely 
poor living conditions. 

This design-led research investigation 
studies the Assi river: a tributary of the 
Ganges. Many tributaries like the Assi 
River  are used as raw sewage channels 
and rubbish dumps, increasing the risk of 
disease and polluting the Ganges River to 
levels where little marine life can survive. 

This design-led investigation will propose 
a framework to tackle the issues of water 
purification management in a way that 
enables the community to engage with 
their cultural sensitivities in accordance 
with their spiritual beliefs that are so vital 
to how they live their lives.  

Fig 1.06. Banks of the Assi River, covered in rubbish and pollution.
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Wa t e r  P u r i f i c a t i on

This research proposes to design a 
framework that will purify and restore 
water quality and return it to the Ganges 
River.  This brief outline is intended 
to provide an insight into the current 
situation in Varanasi and the Ganges 
River Basin while also understanding 
and recognising the cultural and spiritual 
significance associated with water in this 
context. 

The complexity of the restoration of 
water quality can be divided into three 
main categories: governance, exisitng 
infrastructure, and eletrical supply. First 
is the issue of governance.  The Ganges 
has been treated as a political issue with 
difference administrations treating it 
in new ways. These problems include 
how decisions of technologies, scale, 
operatoion and location are made. Many 
of the current sewage treatment plants 
in Varanasi were built during the first 
attempt to clean the Ganges in 1986, but 
their capacity was based on the population 
and they quickly have become obsolete 
(Black, 2016).

Secondly, there are serious infrastructural 
problems in Varanasi that make 
decision making and planning difficult 
and complex. Recently there have 
been comprehensive plans to install a 
sewage treatment system in the newer, 
northern half of Varanasi; however 
there remain considerable challenges 

for engineers and builders laying 
sewerage pipes under the mazy lanes and 
grappling with insufficient equipment.  

Thirdly there is a real power supply 
problem in Varanasi. Energy supplies are 
allocated to industrial and urban needs 
well before they are distributed to sewage 
treatment plants - which often results in 
sewage treatment plants working at very 
low capacities.  Securing energy to waste 
water facilities and sewage pumping 
systems remains a low priority and 
emergency generators are not used outside 
of monsoonal seasons (Alley, 2014). As 
a result the sewage treatment plants are 
ineffective, water flows untreated into 
the Ganges and drinking water quality is 
unsafe. 

On top of these problems, the river faces 
another issue far more complex, which has 
resulted in slow progress for restoration. 
For Hindus in India and worldwide the 
river is sacred and pure. Many see it as 
impossible to poison a goddess, and the 
government’s increasing interference 
with the river has caused many Hindus 
to become frustrated and resentful of 
the projects being carried out. This thesis 
proposes that waste water management 
and water treatment can be achieved 
in a culturally sensitive context such as 
Varanasi, in ways that respect and honour 
the identity and cultural activities that 
take place there.

Fig 1.07. A s water management system found in Varanas
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S i t e  S i g n i f i c a n c e

The site of this investigation is the 
Assi River, an ancient tributary that 
flows through southern Varanasi and 
into the Ganges. The exact location 
of this investigation is contained by 
Nagwa Road in the West and the 
Ganges confluence in the East. 

Varanasi is located along the west 
crescent-shaped bank of the Ganges 
River. Its position and orientation are 
of great significance as this bend in 
the Ganges is one of the few places 
where the river flows from south to 
north. In Hindu culture, north is the 
direction of wisdom while South is 
the direction of death. The bend in 
the shape of the crescent moon is 
believed to be the one on the Hindu 
God Shiva’s brow. For most Hindus 
living along the Ganges, the river is 
a living goddess, a protector and a 
healer of ills (Housden, 1996). The 
Ganges is not great because of its 
size (although over 2000km long) 
but because it is a living symbol of 
an ancient culture’s way of life and of 
the sacred dimension of nature itself.

Yet despite its believed sacred ability 
that the Ganges can purify, the 
river remains highly polluted. The 
river is subjected to vast amounts 
of pollution as cities including 
Varanasi pour their excrement into 
it, industrial plants use it to dispose 

their effluent in and neighbouring 
farms contaminate the water with 
agricultural runoff contributing to 
over  2,732 litres of sewage pumped 
into the Ganges’s tributaries on a 
daily basis. (Hindu times)

The first real concerted effort to 
clean the Ganges was in 1986 when 
the Ganga Action Plan was formed. 
The National Ganga River Basin 
Authority later followed and in 2014, 
after his landslide victory, Prime 
Minister Narendra Modi pledged to 
the people in Varanasi to clean and 
rejuvenate the river by 2020, through 
the launch of the Namami Ganga 
Project.  As of 2017, very little has 
been completed and promises have 
been broken. “Not a single drop of 
the river Ganga has been cleaned so 
far” said the national Green Tribunal 
earlier this year (Black, 2016). Many 
experts believe that the Ganges 
River cannot be cleaned until the 
sewage systems and infrastructure 
of large cities such as Varanasi are 
totally restructured. The intention 
of this design-led investigation is 
to explore an innovative way that 
deals with sewage management of 
Varanasi that reflects the identity of 
the communities in which they are 
sited, while also purifying the water 
that flows back into the Ganges. 

Fig 1.08. Directing south along the Ganges with 
Varanasi to the right.
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S c o p e

This thesis focuses primarily on “design led research” as a way 
of conducting research. Because of the specialist expertise and 
involvement typically required in a project of this scale, the 
scope and overall focus of the project is limited to; engaging 
with the context of one discrete site and incorporating the 
pragmatic approach of water purification with traditional Indian 
planning and spatial techniques from Vastu Vidya and trying 
to reinterpret them in a way that is readable and desirable in a 
contemporary context. The overall structure of this thesis was 
weighted at 75% for design and 25% for writing, in terms of 
the amount of research, process, development and refinement 
of design. Designing a framework for a self-sufficient water 
purification system is complex and complicated and as a result 
certain areas of the following could not be fully addressed: 

• The technical specifics of services rooms in the Sewage
Treatment Plant

• The in-depth technical requirements of how drinking water
storage tanks are used and treated

• The detailed technical requirements of hydroelectrical
turbine and storage of energy

• The design resolution of the low cost housing for slum
dwellers

• The spatial layout of needs for a brick kiln (a bi-product
made from the silt and sediment collected.)

Although the majority of research went into understanding the 
process of water treatment, especially in areas such as Varanasi, 
additional research went into understanding the context and 
broader scape of the issue. A site visit was necessary to assess the 
site  and also experience the conditions of the Assi river.

Fig 1.09.  
People using the sacred water of the 
Ganges to do their washing.
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RESEARCH QUESTION:
How can river purification and urban sewage management along the Ganges 
be strategically integrated into urban architectural infrastructure in ways that 
enhance, rather than damage, cultural relationships that are fundamental to 
local communities?

RESEARCH AIM:
To identify water purification and filtration systems that can be applied in 
new ways to respond to the cultural and civic needs of communities along the 
Ganges.

RESEARCH OBJECTIVES:
• Understand the environmental concerns relating to pollution mitigation in

the Ganges River basin.
• Provide an architectural framework that encourages sustainable initiatives

including supply of fresh water, sewage treatment, and clean energy for
poor communities.

• Test how Vastu Vidya design principles, can be applied and re-worked
within a contemporary context in ways that are readable and desirable
today.

• Create architectural solutions that respond directly to the rituals and
spiritual concerns of a community, and are sensitive to the local environment 
and local architectural typologies.

• Provide a framework for future low cost housing for slum-dwellers that
enhances the current living situation for communities that rely on the
Ganges.

R e s e a r c h  Q u e s t i on

Fig 1.10. Slum housing that is regularly 
subjected to flooding from the monsoon 

season near Assi river.
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Fig 1.11. Pilgrims watching the daily 
evening perofrmances of Ganga Aarti
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SITE 

Fig 1.12.  
Sunset along Dashashwamedh Ghat

S I T E  A N A LY S I S

CHAPTER TWO

Benaras (Varanasi) is older than history, older than tradition, older even 
than legend and looks twice as old as all of them put together.

- Mark Twain
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Fig 2.13.  
Assi River.  
Near the confluence 



19

Sebastian Wynne Elsen



20

A Bend in the Ganges

S i t e  I n t ro d u c t i on

The site of this architectural design 
investigation in Varanasi will be the 
Assi river, once an ancient tributary 
of the Ganges that has now been 
transformed into a sewage channel, 
heavily contaminated with human 
faecal matter and industrial waste. The 
Assi River (called Assi Nala in India) 
flows through many of the southern 
districts of Varanasi collecting rubbish 
and sewage along its paths (fig 2.18). 
Several years ago, Assi River was 
diverted southwards to directly flow 
into the Ganges and part of the original 
channel lost its capacity to drain 
leaving the water stagnant. While the 
new drain has been created for better 
drainage at the confluence, the inland 
water system no longer functions 
with a steady flow. The surrounding 
communities are regularly subjected to 
flooding during the monsoons, and the 
water that enters the Ganges is heavily 
polluted. 

The specific area of the site along the 
Assi river is confined to the Nagwa 
Road in the west and the confluence 
of the Ganges in the east. The site 
itself runs with the Assi river spanning 
approximately 310 metres. The Nagwa 
Lanka district, an area made up of 
mainly slum housing, borders the site 
to the south and St Revidas park shares 
the bank with the river to the North.  

Varanasi is one of six cities responsible 
for more than half the total sewage 
discharged into the Ganges every 
day and the Assi river is one of two 
major drains in the city (Mohani, 
2015). In Varanasi, 227 slums house 
approximately 37% of the population 
of the city (Dikshit, 2014). It faces huge 
challenges with fresh water supply with 
less than 56% of inhabitants having 
access to drinkable water (Garrella, 
2015). Untreated sewage waste 
remains a big concern for the people 
of the Nagwa district with fewer than 
26% of slum dwellers being connected 
to citywide sewage systems (Garrella). 
Because of inadequate water treatment, 
the risks of waterborne diseases such 
as cholera, dysentery, hepatitis A and 
typhoid are extremely high for these 
already vulnerable communities. 

This investigation proposes that 
innovative new concepts for river 
purification and urban sewage 
management can be incorporated 
– through architecture – into a
new framework that helps improve
hygiene and provide economic and
sustainable sources of clean water and
energy for Varanasi’s poorest citizens.
Most importantly this framework
can be achieved in a manner that
acknowledges significant cultural
narratives and architectural typologies.

Fig 2.14. Fishing boats docked along the 
ghats near the confluence of Assi River.
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Fig 2.15. Context site positioning

Fig 1.16. Varanasi on the 
Ganges River

Fig 2.17. Varanasi location of 
the bank of the crescent
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The following 12 images show the river at distinct areas 
along the river asit flows towards the confluence

Fig 2.18. Assi Aerial plan
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Assi Inlet

Gandhinagar District
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Fig 2.19. Assi Inlet
Fig 2.20. Gandhinagar District
Fig 2.21. Lanka Drain District
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Fig 2.22. Durkakund Road
Fig 2.23. Nagwa Road Bridge
Fig 2.24. Assi Road
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Fig 2.25. Pushkar Talab Watertank
Fig 2.26. Historic River Flow
Fig 2.27. Nagwa Road Crossing
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In Varanasi’s catchment there are 12 major 
tributaries that flow into the Ganges upon  
which communities around the area rely. Most 
of these tributaries are severely polluted with 
agricultural runoff, factory waste or human 
feecal waste. Each of these tributaries was 
analysed and examined to learn and inform 
decisions for an intervention for the Assi River 
in Varanasi. 

Va r a n a s i  Tr i b u t a r i e s
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Fig 1.31. Map of Varanasi’s catchment 
tributaries.
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Fig 2.32. Godari River
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Fig 2.38. Assi River

Narayanpur Pumping 
 Canal
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200 BCE
Traditional core of the city 
is Established.

1200 CE
City bought under rule of 
Muslim Nawabs

1725 CE 
The Kashiraj Dynasty 
establishes Ramnagar

1862 CE
The first railway link 
between Calcutta and 
Varanasi is established.

1947 CE
India Gains independence 
and Varanasi becomes part 
of the state of Uttar Pradesh.

1978 CE
Flood disaster as Ganges 
River rises to highest level of 
73 metres above normal 
level

1000-1100 CE
Period of Golden Age

1585 CE
The City is brought under 
Akbar’s Mughal Empire

1794 CE
Varanasi cantonment is 
established

1916 CE
Banaras(Varanasi) Hindu 
University is established

1950 CE
The first master plan for 
Varanasi Prepared

2014 CE
PM Narendra Modi 
Launches Namami Ganga 
Project from Varanasi, 
Because of it’s cultural 
significance

Va r a n s i  T i m e l i n e
This timeline gives a brief historical account of 

major events that have occured at Varanasi
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200 BCE
Traditional core of the city 
is Established.

1200 CE
City bought under rule of 
Muslim Nawabs

1725 CE 
The Kashiraj Dynasty 
establishes Ramnagar

1862 CE
The first railway link 
between Calcutta and 
Varanasi is established.

1947 CE
India Gains independence 
and Varanasi becomes part 
of the state of Uttar Pradesh.

1978 CE
Flood disaster as Ganges 
River rises to highest level of 
73 metres above normal 
level

1000-1100 CE
Period of Golden Age

1585 CE
The City is brought under 
Akbar’s Mughal Empire

1794 CE
Varanasi cantonment is 
established

1916 CE
Banaras(Varanasi) Hindu 
University is established

1950 CE
The first master plan for 
Varanasi Prepared

2014 CE
PM Narendra Modi 
Launches Namami Ganga 
Project from Varanasi, 
Because of it’s cultural 
significance

Fig 2.44. Timeline background
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Fig 2.45. The City of Varanasi. From Vol. 3 of “The Indian 
Empire by Robert Montgomery Martic/ Circa 1860.
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Like many Indian cities, Varanasi’s 
urban ordering is based on a sacred 
spatial system that is still perceived by 
pilgrims and devotees today. Varanasi, 
often viewed as the microcosm of Hindu 
culture, has maintained its cosmic layout 
which formed its historical past. The 
passage from macrocosmos (heaven) into 
mesocosmos (earth) and further down 
into microcosmos (the temple, or body) is 
made spatially visible and is regulated by 
a network of pilgrimage routes - which is 
called a pilgrimage mandala  (Singh, 2009). 
In theory, the four inner sacred routes meet 
at the point of the axis mundi, Jnanavapi, 
while the outer circle incorporates all the 
rest and passes through in the west at Delhi 
Vinayaka, the gate to the cosmic territory. 
The five circuits symbolise the five heavenly 
gross elements of Hindu cosmogony, as 
sky/ether, earth, air, water, and fire, parallel 

to five basic parts of human body, i.e. head, 
legs, face, blood, and heart (Singh, 2009). 
In India, pilgrimage tourism is on the rise 
and Varanasi expects over 40,000 visitors 
each day, many completing the pilgrimage 
to strengthen their faith during their stay 
(Singh, 2009).  The entire pilgrimage covers 
over 296 km around Varanasi’s wider border.

The Pigramage crosses the Assi river at 
the location of the Nagwa Road bridge. 
Currently the bridge is in a dilaptated 
state  and pedistrians have limited space 
sharing the road with vehicles, rickshaws 
and animals. This provides an opportunity 
for an intervention that not only enhances 
the community but also allows ample area 
for pilgrams to cross the Assi river. The 
intevention along the Assi river intends to 
incorporate some of the pilgramage aspects 
of the journey into the overall design. 

Va r a n a s i  -  A  S ac re d  C i t y

Fig 2.46. Map showing the Mandala 
pilgrimage around the city, depicted 
in Orange.

SITE INVESTIGATION
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Fig 2.47. Abstracted map of the five 
major pilgrimages in Varanasi, in 
relation to the cosmic view. 
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Fig 1.48. This site analysis identifies the wider context of 
surrounding areas of the Assi river. What this mapping 

exercise identifies is the urban grid, working with the grid of 
the Ganges and the cardinal grid, as well as the grid defined 

by the Assi River.

M a p p i n g  An a l y s i s

Assi River and site of 
investigation.
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Fig 1.49. This site analysis marks out the surrounding areas of the 
Assi River.  What is identified is the three major nodes, or pivot points 

of the site. These nodes are catalyst in the urban grid shifting and 
working against each other.

1

Historic Assi River

Confluence of 
Historic Assi 
river  and the new 
channel.

Area of site investigation.
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Na g w a  L a n k a  D e m o g r a ph i c

In 2017 the estimated population of Varanasi is around 1.58 
million which consists of predominately Hindus (63%), Muslims 
(32%) and Jain (Garella, 2015).  The population of Varanasi is 
characterised mainly by two groups: that of the population who 
have lived in the historic city for generations and who are likely 
going to continue to live there and also the tourist population, 
who visit for sustained periods of time especially during large 
festivals such a Kumbh Mela. Every day there are about 45,000 
additional visitor or commuters from outside the city which 
increases to 60,000 during the festive season (Garrella, 2015). 
There are approximately 3,300 Hindu sanctuaries and, 1,388 
Muslim shrines and mosques (more than any city in the world.)

The site of my investigation is situated in the district of Ngwa 
Lanka. It is a diverse district with commercial and affluent 
areas that boarder  Nagwa road which is further inland. Large 
slum populations occupy the land that sit next to both the Assi 
and Ganges River. According to the Slum Free Action Plan of 
Varanasi, the average household size is 5 in these areas and the 
population density of typical slum area in the city is 779 people 
per hectare (SFAP, 2014). The literacy rate of slum dwellers 
in central area of Varanasi, which includes the Nagwa Lanka 
district, is 70% with male literacy believed to be much higher 
than female (SFAP, 2014). Although conditions are poor in the 
slums, many inhabitants hold down stable jobs in unskilled labour 
such as roading, brick making, fishing and agriculture. Many of 
the slums have only have illegal connections to running water 
and electricity.

For many, particularly living close to the river and in the historic 
town, their religion is paramount in everything they do and 
although conditions are difficult, living so close to the Ganges 
is considered a blessing where they are able to access the holy 
waters freely and consistently. 

Fig 1.50. Pilgrams gathering near the 
railway station
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C l i m a t e

Being situated in northern India, 
Varanasi has large variations between 
summer and winter temperatures 
ranging from 9 degrees in winter to over 
40 degrees in summer. The dry season 
starts in April and lasts until June, 
followed by the monsoon season from 
July to October. The winter months 
are between November and February. 
following the monsoon season with cold 
winds coming from the Himalayas, it is 
not uncommon to have temperature 
dip to 5 degrees between the months of 
December and January. 
The summer months reach temperatures 
well above 40 degrees. As a result of this 
much of the market fare occurs early 
in the morning between the hours of 
5-8am. During the day much of the
city sleeps and people retreat indoors or
into shady areas.

During the dry summer months the 
water level of the Ganges decreases 
significantly revealing the dry, sandy 
riverbed. Fog is also common in winter, 
often blanketing the city.

Fig 1.51. Varanasi during the dry 
season, showing low water levels
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F l o o d i n g  a n d  M on s o on

Varanasi and the Assi river are subjected to major 
flooding during extreme conditions caused by the 
northeastern monsoons of India.  Temperatures 
drop below 30 degrees as rivers begin to rise 
caused by severe rainfall through the Uttar 
Pradesh region. In Varanasi the average number 
of rainy days is 48, with 42 occurring during the 
monsoon season between June and early October 
(Garrella, 2015). 

The Monsoon season is a particularly troublesome 
time for the people of Nagwa Lanka as many 
areas of their community are low lying next to 
the Ganges River and inparticular the Assi 
River. With climate change events occurring 
more often, the monsoon periods have become 
more unpredictable and more extreme.  The 2016 
monsoon period caused flooding not seen in 
Varanasi since 1978. The Ganges River rose so 
high that many people’s houses were destroyed 
and 40 people lost their lives (Carr, 2016).   Every 
year during the monsoon season the Assi river rises 
signifcantly and often bursts its banks  causing 
traffic to cease and flooding nearby homes.  
Although monsoon periods are common and 
citizens have learnt to adjust, a rising population 
has meant further encroachment to the river 
banks for slum-like living. When the waters have 
all drained and the rivers have receded to their 
usual levels, what is left behind are large amounts 
of sediment and silt, leaving the city dusty and 
dirty over the summer months.

Fig 2.52. Near Nagwa Rd Bridgeduring monsoon season
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Ur b a n  S e r v i c e s

Water plays a pivotal role in the lifeblood of 
Varanasi’s sacred identity.  The existing infrastructure 
around the Assi river which deals with supply of 
fresh water,  sewage treatment and storm water is 
severely outdated, dilapidated and in desperate need 
of development and maintenance. 

The intractable nature of dealing with urban 
services and inability to find lasting solutions to 
deal with the current situation have been analyzed 
and identified in the following  section detailing the 
current situation in sorrounding areas of the Assi 
River;
• Water Supply
• Water Quality
• Sewage Management
• Storm Water and Drainage
• Waste Management

Fig 2.53. This map identifies the current water treatment 
infrastructure, both functioning and in a dilapidated state 
what is clearly shows is how under serviced the southern 

distracts are particularly around the Assi River. 
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Fig 2.54. Mansarovar Pumping station. Despite 
its sympathetic colour, the form disrupts the sacred 
ghats. The scale of this pumping station is insufficient 
for Varanasi’s growing population. 
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Wa t e r  S u p p l y

The water supply for the communities along the Assi 
river are part of Varanasi’s water supply system which 
is over 100 years old.  It was first introduced in 1892.  
With an increasing population and further demand 
for water with intensive industrial development, major 
developments were made in 1981 on the supply network 
with financial help from the World bank (Black, 2016). 
Again between 1983-1992 more works had been 
executed to accommodate the increasing demand by 
building 26 tube wells and underground clear water 
reservoirs (Garrella, 2015).

Nagwa Lanka remains one of twelve districts in 
Varanasi detached from the central water supply system. 
Most inhabitants around the Assi river use hand pumps 
connected to the city’s central system that are dispersed 
throughout the community or buy bottled water that is 
filtered and clean. 

The Ganges river supplies 45% of the city’s water with 
tube wells and hand pumps contributing the rest. Water 
from the Ganges is treated in one of two plants, built 
in 1954 and 1994 (Garrella, 2015). The main Bhelupur 
treatment plant is severely outdated, working at  half the 
capacity it should because of poor maintenance and lack 
of modifications.

Fig 2.55. One of the many hand pumps dotted around 
the city. Many are not working, forcing people to either 
buy bottled water or drink unfiltered water from ponds.
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Wa t e r  Q u a l i t y

The water quality of not only the drinking water 
but also the bathing and cleaning water remains 
extremely poor in the Nagwa Lanka district.  The 
quality of water found in Varanasi is far below the 
standards set out by the Ganges Action Plan made 
25 years ago (Garrella, 2015). Research also suggests 
that the quality of the water from the Ganges River 
in Varanasi is not safe for even human bathing. 

The primary reason for the low quality water of 
the Assi river is due to the high pollution caused 
from the neighbouring communities, industrial 
waste further upstream, including effluent from 
a paint factory,  and insufficient urban wastewater  
treatment systems.  

94% of pollution entering the river is municipal 
sewage and load from industries. The other 6% is 
generated from non-point sources such as livestock, 
agricultural run-off and rural households (Garrella, 
2015). 

79%
Muncipal Sewage 15%

Industrial 6%
Agricultural/

Other

WATER POLLUTION SOURCES
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S e we r a ge   S a n i t a t i on

Varanasi’s sewerage network in its current state is 
inadequate for the size of  the city.  At present, only 
30% of the city is provided with an underground 
network with total length of about 400km (Garrella, 
2015).  The majority of the sewerage system was 
constructed around the old city and the ghat area 
leaving large parts of the city unsewered. 

Over time, with the rise of industrial and factory 
waste, the sewerage network has come under immense 
pressure especially during monsoon periods.  In recent 
times because of a large presence of silt and rubbish 
build up, the sewer lines become blocked and overflow 
onto roads and footpaths.

The district of Nagwa Lanka is one of the least well 
connected areas in the city of Varanasi. Less than 50% 
of households are connected to a main sewerage pipe. 
The nearest main sewerage pipe to Nagwa Lanka is 
over 2 kilometres away forcing many inhabitants 
to use the Assi river for their discharge. The lack of 
sewerage infrastructure is a key contributor in the 
current polluted state the Assi river is in.

There is a large pumping station at the confluence 
of the Assi river built in 1972, however it no longer 
functions leaving raw sewage flowing freely into the 
Ganges.

30%
Sewerage Network

Coverage of 
Varanasi

400km
Total Length of 

Network

2 Main 
Pumping Stations

3 Sewerage
Treatment Plants



59

Sebastian Wynne Elsen



60

A Bend in the Ganges



61

Sebastian Wynne Elsen

Fig 2.57. Wastewater discharged into Assi River
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S t o r m  Wa t e r  D r a i n a ge

The community of Nagwa Lanka has never had an 
adequate storm water drainage system. Many parts 
of the city do possess open drains; however they 
are mainly used for carrying wastewater, and put 
intense pressure on the sewerage network when 
monsoonal storm water is mixed with wastewater. The 
majority of the storm water system is piped in ad-hoc 
drains to tributaries like the Assi and Varuna river.

The open drains are unlined and often contaminated 
with rubbish, oils and dyes. These drains usually find 
their way into the Assi river and then out to the Ganges. 
In areas with substandard urban services like the 
communities that live on the banks of the Assi river and 
the Ganges, the drains are used as dumps for solid waste 
contaminating the water further.  Many drains become 
blocked and clogged because of rubbish build up which 
leads to health hazards and unhygienic conditions.

Nagwa Lanka and the surrounding communiy of 
the Assi river is in an urgent need of a sufficient 
storm water network which would be fundamental in 
avoiding water logging and flooding during monsoon 
seasons. A dedicated and functioning storm water 
system for the city would alleviate unnecessary 
pressure on the already struggling sewerage network.

117km10%
Length of storm
 water drains

1180km
Length of Road

coverage
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Fig 2.58. Open water drains, like this one found on 
Nagwa Road, are found all over Varanasi and are 
regularly flooded during monsoon season.
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Wa s t e  M a n a ge m e n t

Solid waste management is an ongoing issue in the district of 
Nagwa Lanka.  Lack of rubbish disposal units is considerably 
noticeable upon arrival, with waste clearly visible on the 
ghats, streets and open parks. According to the Varanasi 
Development Plan the local residents of Varanasi generate 
solid waste at the rate of 425 grams per capita per day on 
average (Garrella, 2015). Tourists visiting the city  significantly 
increase the waste generation around the tourist areas.

Total waste generated in the city is estimated to be 600mt 
per day with approximately 450mt/per day of waste collected 
by local municipal councils, leaving 25% of waste entering 
waterways and being left to decompose in surrounding areas 
(Garrella, 2015).

Most of the waste generated in the surrounding areas of 
the Assi river consists of biodegradable and compostable 
vegetables and recyclable materials from spiritual offerings 
and food. There is also a high amount of plastic rubbish as 
well as waste from construction sites.

Varanasi has no door to door rubbish collection; instead 
it uses a secondary collection point, where individuals 
deposit their waste until further collection from the council. 
The nearest secondary collection point to the site of the 
investigation along the Assi river is at Lanka crossing, about 
1km away from the site. This has meant many unauthorised 
rubbish dumps have appeared causing pungent odours and 
spread of litter.

Commercial Waste

Construction Waste

Road Sweeping Waste

Nala Cleaning Waste

Clincal Waste

Industrial Waste
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Fig 2.59. Many areas of public and private land have 
become makeshift rubbish dumps.
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P h o t o g r a ph i c  An a l y s i s  o f  
E x i s t i n g  Wa t e r  M a n a ge m e n t  S y s t e m s 

This section shows some 
photographs taken by the 
author during a site visit of 
the current infrastructure  that 
deals with water in Varanasi. 
As detailed earlier, much of the 
Water management systems are 
in a dilapidated state and have 
become obsolete. 

Fig 2.60. Rajendra Prasad pumping station, 
decorated in Hindu motifs. It pumps sewage back from 

the river to the Konia sewerage plant 
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Fig 2.62. Solids waste dump sites along the Varuna River. 

Fig 2.63. A drain discharging raw sewage into the Assi River.
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Fig 2.64. Konia sewerage treatment plant. 
Only one screw pump is working.
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Fig 2.65. Konia sewerage plant  using outdated 
equipment and working at only a third of its 

capacity. 
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Fig 2.66. Aeration basins at the Dinapur 
sewage treatment plant. 

Fig 2.67. Low efficiency splasher aerators in the 
aeration ponds.
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Fig 2.68. Assi pumping station. Not in use 
since 2008. 

Fig 2.69. The water may look clean is well below the 
safe level for human consumption. 

Fig 2.70. Khirki Nallah and Ganges River confluence. 
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Fig 2.71. Secondary clarifier at Dinapur 
sewage treatment plant.

Fig 2.72. Stagnant water at the Assi River 
pumping station. 
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Fig 2.73. Dirty water discharged at the confluence of 
the Assi River and Ganges. Note the pumping station 
in the background which no longer functions at all 
leaving untreated water flow directly into the sacred 
Ganges.
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P R O G R A M M E 
A N A LY S I S

CHAPTER THREE

If Ganga dies, India dies. If Ganga thrives India thrives. No Ganga, no 
India.

- Swami Chidanand Saraswati
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The site analysis chapter has outlined a 
variety of immediate and extended issues 
that Varanasi, and in particular the area of 
the Assi river faces which are having, and will 
continue to have, significant implications for 
the lives of slum dwellers and neighbouring 
communities. This chapter will detail a 
programmatic framework of a number of 
requirements needed to help the Assi river 
community become more resilient to the rise 
of temperatures, harsher monsoon periods 
and increasing environmental disasters while 
also mitigating pollution and water quality 
degradation for future inhabitants.

Fig 3.74. Hairishchandra Pumping 
station on the banks of the Ganges
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What this design led investigation is proposing to do is provide 
a frame work for basic civil amenities that respond to the cultural 
sensitivities of the community in which they are sited in. It also 
will integrate low cost housing opportunities that blend with the 
architectural typologies for slum dwellers in the area. Based on the 
proposed layout set by the Slum Free Action Plan of Varanasi, these 
dwellings will be no larger than 30sqm and provide for families of 
up to 5 members (SLFP, 2014). 

The key areas identified throughout the site analysis chapter that 
would significantly enhance the community’s resilience and self-
sufficiency are;

• Constant and stable supply of electricity.
• Purified clean water for drinking
• Adequate Sewage treatment facilities

Integrated into these three key observations will b:
• Low cost housing for slum dwellers
• River landscaping and wetlands
• Sludge and sediment treatment removed from the river. 

Combined, these three key assets will provide the Assi area with 
infrustrture that will not only respond to the needs and requirements 
of the people but will also be integrated in a way that enhances 
the identity of the community while enabling space for cultural 
activities to take place.

D e ve l o p i n g  a  Fr a m e wo rk

Fig 3.75. Men gather at Ravidas 
Ghat to worship the Ganges at 

dusk.
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Fig 3.76. Khirki Nallah confluence with little discharge
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Constant supply of power is one of the main catalysts 
behind why untreated sewage and unfiltered drinking 
water occur. In Varanasi when power cuts occur, it is 
the main infrastructure like Sewage treatment plants 
and water filtration facilities that are either switched of 
or reduced in capacity, leaving untreated water being 
released into the Ganges. Without a stable source of 
electricity the water cannot be adequately treated.

To give some understanding, on average, a New 
Zealand household uses 11,400kw per year compared 
to a household in Uttar Pradesh that uses just 6,000 
KW per year (Garrella, 2015) (MBIE, 2016). Knowing 
the consumption required as well as the size of the Assi 
river it would be realistic to consider a “small hydro 
plant” which would generate  between 10-20 mw of 
electricity, enough to power between 8-5,000 homes 
of the Assi area as well as enough constant supply for 
a Sewage treatment plant and water drinking facility. 
A small hydro plant is suitable not only for the size of 
flow from the Assi river but also as they are renewable 
energy and will reduce the need to rely on Uttar 
Pradesh main sources, which are generally fuelled by 
coal and petroleum. 

Powe r  S u p p l y
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Fig 3.77. Pumping stations from the 1980s have become 
integrated into the river front along the Ganges. 
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With  the issues pointed out in the site analysis 
chapter, fresh water continues to be an issue in 
Varanasi. With a dilapidated pipe network only 
covering 40% of the city and water demand expected 
to double by 2041 there is a real lack of infrastructure 
to provide clean water to Varanasi’s citizens (Garrella, 
2015).

What this framework proposes is that offering a 
community facility, people will have access and 
opportunity to clean drinking water that is stable and 
reliable, while also integrated into the surrounding 
environment. The facility will be large enough to 
provide water for the Assi river area and will contain 
storage of water when there are shortages during the 
dry seasons of February – May. 

While this particular plant won’t be big enough 
to service vast numbers of inhabitants, it aims to 
respond to the community and only be powered by 
the small hydroelectricity plant which is part of the 
framework enabling it to be resilient during power 
shortages. 

Wa t e r  S u p p l y
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Fig 3.78. Assi Ghat Pumping station. 
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The existing sewage treatment system is disorganised and 
inadequate for a city of Varanasi’s size. There remains 
tremendous pressure on the sewerage network especially 
during monsoon seasons of June and July. With waste 
water from factories as well as domestic sewage entering 
the system, the sewage treatment plants become ineffective 
during the raining seasons leading to more pollution 
entering the Ganges. Tributaries like the Assi River have 
become opened drains with sewage directly entering the 
river.
With over 477 MLD of sewage expected to be generated 
by 2041, drastic measure need to be taken to ensure that 
the obligations of the Namami Ganga project are meet 
to restore the Ganges River (Garrella, 2015). While the 
Government has taken necessary steps to construct more 
STP’s, progress has been slow and often when they have 
been sited in communities they have caused resentment and 
frustration. 
What this investigation is proposing is that when a sewage 
treatment plant is sited in their community it will not only 
clean the water and treat a capacity of 12 MLD, enough for 
the Assi district, but it will also act as an enabler to harness 
the identity of the community by integrating into the area. 
The sewage treatment plant will be the flagship of the 
interventions because of its scale and size needed to treat 
the water efficiently. 

S e w a ge  Tre a t m e n t
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This section of the chapter examines and investigates the 
programmatic requirements for sewage treatment, water 
filtration and energy production.  What this intervention hopes 
to achieve is:
• Integration of an industrial solution within a sacred

community setting.
• Sustainable and economic ways of water purification,

innovative ways of sewage management that respond
to the wider context

• Renewable energy sources from hydro interventions
• Monsoon flooding and storm surge mitigation systems

An integrated combination of these systems, both natural 
filtration and large industrial purification plants, can be 
architecturally designed and will help assimilate effective 
pollution mitigation methods into the cultural, spiritual and 
pragmatic ways people actually use the Assi river basin.  
The aim is to create a fully integrated and culturally sensitive 
design that can enhance a community’s ability to meet its 
cultural and civic needs when water and sewage treatment 
facilities are sited in their community.

P ro g r a m m e  C a s e  S t u d y  r e v i e w

1. KADI HYRDO DAM.
Small Hydroelectricity plant.

2. EVRY WATER TREATMENT PLANT
Integrated wastewater filtration facility

3. SANT’ERASMO SEWAGE TREATMENT FACILITY
Sensitive Sewage Treatment facility.

Fig 3.79. Beaches 
made from rubbish 
along the Ganges, 

near the Varuna 
confluence.
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Vaishnavi Consultants

CASE STUDY

LOCATION

PROJECT AREA

TYPE

YEAR COMPLETED

NO. 1
SMALL HYDRO 

ELECTRICITY PLANT

KADI, INDIA

6,000 SQM

PRIVATE-PUBLIC 
PARTNERSHIP

2016

K ad i  H yd ro  D a mK ad i  H yd ro  D a m
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The Kadi Dam is situated on the Saurashtra Branch 
Canal near the city of Kadi in the state of Gujarat. The 
Kadi Dam is one of three similar size dams considered 
to be a “small hydro dam” generating no more than 
25 MW. The Kadi Dam has three units generating 
a capacity of 5MW totalling in an output of 15MW 
which is enough to supply the small villages nearby 
(Sardarsarovar dam, 2018).
 The volume of the intervention is small and spans 40 
metres of the width of the channel at the intake point. 
The width of the canal is comparable to that of the 
Assi river. The dam is approximately 4200sqm making 
it unobtrusive to the surroundings. With a road that 
passes over the top and pedestrian access, the Kadi 
Dam has become a vantage point of the canal and a 
tourist destination for some. The head, or drop in water 
levels is 11.6 metres which is significantly smaller 
than many of the other dams nearby (Sardarsarovar 
dam, 2018). The scale, dimensions and output would 
be appropriate and manageable for a location like the 
Assi river and a community of 8-10,000 who would 
be reliant on it. 

Fig 3.80. The Kadi Dam, situated 
along the Saurashtra canal near 
Kadi, at the water intake of the 
dam.

K ad i  H yd ro  D a m
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2/17/2018 Kadi Dam - Google Maps

https://www.google.co.in/maps/place/Kadi+Dam/@23.2444258,72.3381617,3a,75y,90t/data=!3m8!1e2!3m6!1sAF1QipPpoxiHZ2M3i5m0x7OFHgQqkhzr-FK4b… 1/1

Image capture: Aug 2017 Images may be subject to copyright.

Kaushal Patel

Photo - Aug 2017

Kadi Dam

2/17/2018 Kadi Dam - Google Maps

https://www.google.co.in/maps/place/Kadi+Dam/@23.2444258,72.3381617,3a,75y,90t/data=!3m8!1e2!3m6!1sAF1QipNd9dE81f1Z3AzPOALvjYzZNF91-qNj… 1/1

Image capture: Dec 2017 Images may be subject to copyright.

Amit Shah

Photo - Dec 2017

Kadi DamFig 3.81. Kadi Dam discharging water.

Fig 3.82. Kadi Dam
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2/17/2018 Kadi Dam - Google Maps

https://www.google.co.in/maps/place/Kadi+Dam/@23.2444258,72.3381617,3a,75y,90t/data=!3m8!1e2!3m6!1sAF1QipNBVn7HJR-bIZ_FRews4yKQxBqyH2dI… 1/1

Image capture: Aug 2017 Images may be subject to copyright.

karan unadkat

Photo - Aug 2017

Kadi Dam

Fig 3.83. Kadi Dam view of Canal
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AWP

CASE STUDY

LOCATION

PROJECT AREA

TYPE

YEAR COMPLETED

NO. 2
FRESH WATER TREATMENT 

PLANT

EVRY, FRANCE

6,000 SQM

WATER FILTRATION,
COUNCIL OWNED

2012

N

 É v r y  Wa t e r  Tre a t m e n t  P l a n t
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EVRY
FRANCE

48°37’32.01 N
2°27’58.93 E
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The Évry water treatment plant is situated along the Seine river in 
Évry, France. Upgrade and developed in 2012, the design reflects the 
functionality of the site while also creating opportunities for greater 
awareness of natural systems and the life cycle of wastewater. The 
facilities are 6000 metres squared and on average the plant treats 60 
ML/d (Water treatment plant/AWP, 2012). The total amount of 
water needed in Varanasi for a population of 1.5 millon is 274 ML/d 
so the assumption can be made that a water treatment plant similar 
to Évry would be sufficient to provide clean water for for the Nagwa 
Lanka district whose population is estimated to be around 40,000.

 The main treatment processes at Évry’s water treatment plant are 
straining, coagulation and flocculation, removing sedimentation, 
filtration, chlorination and fluoridation. The Évry water treatment 
plant takes water from the Seine river and provides Évry’s 50,000 
people poulation with 90% of its clean drinking water. Although 
sewerage is treated nearby, it involves a separate process and is 
considered separate in these operations. 

This water treatment plant actively celebrates the waste management 
infrastructure that was previously rejected and hidden. The two 
main rapid mix tanks are architecturally designed to underscore the 
inextricable relationship to hydrology and nature. The two clarifiers 
are articulated into surrounding landscape. The six filters that remove 
smaller particles like sand are displayed above ground to let visitors 
learn about the filtration process (Water treatment plant/AWP, 2012). 
A water treatment facility of this size and scale would be appropriate 
for the site on the Assi river because it treats a similar population 
to that of Évry and also is integrated into the community with 
landscaping, riverside paths and education facilities. This would be 
appropriate for the Assi river and the Nagwa Lanka community as 
learning about the hydrological systems can help with the cultural 
sensitive’s towards water treatment. 

 É v r y  Wa t e r  Tre a t m e n t  P l a n t

Fig 3.84. Evry Water treatment Plant
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Fig 3.85. Water Clarifiers

Fig 3.86. Harmonious balance between water and 
landscaping
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Fig 3.87. Articulated equipment
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C + S ASSOCIATI

CASE STUDY

LOCATION

PROJECT AREA

TYPE

YEAR COMPLETED

NO. 3
SEWAGE TREATMENT 

PLANT

SANT’ERASMO, VENICE,
ITALY

2000 SQM

MUNICIPAL OWNED 
FILTRATION PLANT

2008

S a n t ’ E r a s m o  S e w a ge 
Tre a t m e n t  f a c i l i t y 

N
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VENICE LAGOON
ITALY

45°28’15.70 N
12°25’35.57E
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Large industrial water filtration plants can be sensitively 
incorporated into the cultural context of a site. In 2008 
Italian architecture firm C+S Associates designed a sewage 
treatment plant on the island of Sant’Erasmo in the Venice 
lagoon that integrates the industrial filtration facility into 
the surrounding landscape. This sewage treatment plant 
processes wastewater treatment for around 15,000 people 
and handles about 1000ML a day (Water Filtration Plant 
/ C+S Associati, 2010). Although this is smaller than what 
is needed in the Nagwa Lanka district, a similar method 
can be applied by increasing the building footprint and 
the required systems needed. By carefully designing the 
distribution of flows used in the water purification process, 
it is possible to bury a significant part of the construction, 
something that could be incorporated into the design in 
Varanasi to lower its scale.  An underground basin clarifier 
handles the sedimentation, de-nitrification and nitrification 
treatment stages, while the pressurized side stream filtering 
system separates the solid and liquid phases. Once the 
sedimentation is removed, it then can be formed into 
bricks and dried in a Kiln. This is something that  will be 
incorporated into the facility on the Assi River.

The facility ties back into its surrounding context by 
appearing as four one-metre thick, red-pigmented, concrete 
walls housing piping and pump systems, which are designed 
to reflect the historic architectural fortifications nearby 
(Water Filtration Plant / C+S Associati, 2010). 

The flush skylights that allow sunlight below to the 
underground basin clarifiers are arranged on the ground 
with garden paths that intersect one another, and the site 
was then planted with lavender, phlox, broom, and rosemary 
to appear as a landscaped park. The proposed invention on 
the Assi river intends to have a significant portion of its 
facility buried below ground while what does remain above 
it relates and responds to surrounding context.

Fig 3.88. Sant Erasmo 
Sewage Treatment Plant. 

S a n t ’ E r a s m o  S e w a ge 
Tre a t m e n t  f a c i l i t y 
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Fig 3.89. The red thick walls were designed to mimic the red clay of the area.
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Fig 3.90. Interior view

Fig 3.91. exterior view at dusk. 
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T H E O R Y  & 
C A S E  S T U DY 

R E V I E W

CHAPTER FOUR

“Varanasi is where you are.“

- Old Varanasi Saying
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1. CHEONGGYECHEON STREAM RESTORATION
River Daylighting and restoration

2. JAIPUR: A GRIDDED CITY
Traditional Planning and principles

3. JAWAHAR KALA KENDRA
Contemporary uses of Vastu Vidya and narrative

4. CAPITOL COMPLEX
Contemporary Architecture

5. NATIONAL ASSEMBLY OF BANGLADESH
Contemporary Architecture

This section focuses on five case studies 
that combine theory that draw on the 
identity of place. The context is extremely 
unique and learning from the traditional 
methods and ordering systems from Vastu 
Vidya can help inform design decisions 
and reinterpret them in a contemporary 
context that is readable and desirable today. 
Unlike the case studies in the previous 
chapter, this section looks at the aesthetic 
value and spatial planning that makes them 
successful and informative. 

This chapter examines an historical urban 
plan, historical architectural layout and a 
more recent contemporary building:

Fig 4.92. A Mohgul 
Palace at sunrise.
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SEOAHN TOTAL LANDSCAPE

CASE STUDY

LOCATION

PROJECT AREA

TYPE

YEAR COMPLETED

NO. 1
RIVER RESTORATION AND 

DAYLIGHTING.

SEOUL, SOUTH KOREA

6 KM LONG

LOCAL GOVERNMENT 
OWNED AND FUNDED

2005

C h e on g g ye c h e on 
S t r e a m  R e s t o r a t i on
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LISBON37°33’51.00 N
PORTUGAL127°01’00.87E
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C h e on g g ye c h e on 
S t r e a m  R e s t o r a t i on

The Cheonggyecheon stream once ran through the 
middle of downtown Seoul and into the Han River. 
Severely polluted and populated by slums, it was 
eventually paved over in the 1960s. In 2005 a decision 
was made to reclaim the 3.6-mile long stream and 
integrate it back into the public environment (Inhabitat, 
2014). The success of this restoration project ultimately 
spurred expansive economic and ecological growth in 
the area. Pollution mitigation was undertaken through 
natural wetland filtration systems and aeration of the 
newly daylighted stream, resulting in the return of 

native flora and fauna.
From a cultural and community perspective, traditional 
and historical elements were retained, and even 
reinterpreted, to ensure that the extended community 
would continue to engage with the restored river, and 
that its evolving history would not be forgotten. The 
pragmatic requirements of the project, such as bridges 
and filtration dams, were architecturally incorporated 
into the design in sensitive ways that enabled the 
nearby residents and wider community to all benefit. 

Fig 3.93. The  Cheonggyecheon stream in 
Seoul in its natural state. 
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Fig 3.94. Parts of the stream are covered in 
thick plants, acting like wetlands.
Fig 3.95. The stream at night is activly used 
for events and celebrations. 
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Another factor that this stream shares with the Assi River 
and other tributaries that flow into the Ganges is the 
importance of incorporating flood mitigation systems. 
The restoration design incorporates a two-tiered flood 
mitigation system. The upper terraces are reserved for 
pedestrian activities that visually connect with the urban 
context, while the lower terraces have been structured 
to function in a naturalised state with the return of 
native flora species forming the corridors of the stream. 
Flooding is contained within the lower tiers. During 
non-flood periods. 
The lowest tier mimics the meandering flow of natural 
streams, further enhancing the ecological function of 
the flora while decreasing the velocity of the stream. 
Similar redevelopment frameworks could be achieved 
along tributaries of the Ganges through a sensitive 
configuration of new ghats and public gathering spaces 
that cater to the community’s cultural and civic needs, 
even within the context of water purification and flood 
mitigation.

Fig 3.96. The  Cheonggyecheon stream before and after redevelopment. 
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J a i p u r :  A  G r i d d e d  C i t y

Maharaja Sawai Jai Singh II

HISTORIC CASE STUDY

LOCATION

POPULATION

YEAR PLANNED

NO. 2
TRADITIONAL PLANNING 

AND PRINCIPLES

JAIPUR, UTTAR PRADESH 
INDIA

3 MILLION

CIRCA1740

Emperor, Architect, Astronomer
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JAIPUR
INDIA

45°28’15.70 N
12°25’35.57E
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Vastu Vidya is the Indian science of construction or architecture. The 
principles are an ancient doctrine which stems from a traditional view 
on how laws of nature affect human dwellings. The principles for design 
are based on orientation and their directional alignments, coupled with 
mythical Hindu beliefs. 

In Hindu culture it was most commonly used for the architecture of 
Hindu temple design but has stretched into other domains such as urban 
planning, vessel deign and furniture. 

The City of Jaipur’s master plan  represents and embodies how it used the 
mandala and Vastu Vidya to combine the most ancient and sacred beliefs 
with tenets of modern science. 

Founded in 1740s by Maharaja Sawai Jai 
Singh, Jaipur is based upon the mandala, a 
symbolic representation of the microcosm of 
the universe. The basic plan of the city is the 
nine-square mandala, corresponding to the 
Navagraha or nine planets. Two of the squares 
were reserved for state buildings and palaces 
while the seven remaining were allocated to 
the public. During a time of many invasions 
in North India, large wall fortifications were 
constructed along with 7 gates for the purpose 
of protecting and securing the city. (Archinomy, 
2017) 
Because of the large hill infiltrating the grid, a 
corner square of the mandala has been shifted 
diagonally across, ensuring that one of the nine 
‘planets’ isn’t lost. 

J a i p u r  a n d  t h e  p r i n c i p l e s 
o f  Va s t u  V i d y a
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Fig 4.97. Diagram showing the devices used to 
determine site positioning.

Fig 4.98. Identification of other 
nodes of the site.
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Fig 4.99. The Navagraha Mandala.

Fig 4.100. This diagram shows 
how one of the 9 squares is lost 
amoungst the hillside.

Fig 4.101. The 9the square is 
removed and added on the 
diagonal side. 
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Vastu Vidya can be further seen with the 
direction of each street and market being 
orientated to west and north to south. 
The Eastern gate is called Suraj (sun) Pol 
while the western gate is called Chand 
(moon) Pol.  The Northern Gate known 
as Zorawar Singh gate faces towards the 
ancestral capital of Amber (Archinomy, 
2016). 

Although the current city has grown 
beyond the walls the original 9 square 
matric remains with the walls. Most 
Indian cities during the time when 
it was built presented a more natural 
and organic way of growth, of narrow 
lanes and chaotic planning bearing no 
resemblance to the Vastu principles 
set out in Hindu architectural manuals 

which call for strict geometric planning 
(Chakrabarti, 1996). 

Jaipur’s clarity of its main arteries, the 
positioning of its building, and the 
efficiency of its water management 
system is something to strongly consider 
when comparing it to the site of the 
Assi River in Varanasi as an ordering 
system. Understanding the essential 
socio-economic patterns and above 
all, the relevance to us today of the 
transformation between past and future, 
between the material and metaphysical 
worlds, between the macro and micro 
scale will give strong influence to the 
Varanasi intervention and how it is 
ordered and situated in the community. 

Fig 4.102. Original map of the city using the 9 suares as 
districts and roads.



124

A Bend in the Ganges

Charles Correa

CONTEMPORARY CASE STUDY

LOCATION

POPULATION

YEAR COMPLETED

NO. 3
CONTEMPORARY USES OF VASTU 

VIDYA AND NARRATIVE

JAIPUR, UTTAR PRADESH 
INDIA

3 MILLION

1991

India Architect

PROGRAMME
MULTI USE ARTS CENTRE

J a w a h a r  K a l a  K e n d r a 
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JAIPUR
INDIA

45°28’15.70 N
12°25’35.57E
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Following India’s independence in 1947, modern 
architecture and planning took a significant turn 
which saw what is regarded as an exemplary 
internationalisation of modernism in the mid-
20th century. India became a hotbed for some of 
the more well-known Modern masters including 
Le Corbusier achieving success in notably 
Chandigarh and the Mill onwners building and 
Louis Kahn with his Institute of management in 
Ahmedabad (Scriver et al, 2015). Many other lesser 
known practitioners followed in creating strong 
contemporary solutions reflecting on traditional 
Indian rituals, motifs and ordering systems that 
were very much readable in an Indian context. The 
three monumental structures that Le Corbusier 
ultimately designed for Chandigarh were 
extraordinary and “appositely paradoxical responses 
to the context and this shared sense of historic 
unfolding in the epic global modernisation by a 
master at the height of its game” (Scriver et al, 2015. ) 

Heavily influenced by these modern masters in 
India was Charles Correa who strongly put an 
emphasis on the needs of the urban poor and the 
use of traditional methods. With a strong emphasis 
on a response to the climatic conditions, materials 
and telling a narrative Correa built a reputation 
that captured what is contemporary architecture in 
India. One of his finest examples of this and one 
that can help influence the intervention in Varanasi 
is the Jawahar Kala Kendra in Jaipur, which draws 
significantly on the Jaipur case study.

Fig 4.103. Central Courtyard 
of Jawahar Kala Kendra, 
with the circle symbolising 
the heart of the manala.The 
steps in the background are 
a contemporary version of 
Ghats across waterways in 
India.

J a w a h a r  K a l a  K e n d r a 
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Fig 4.104. The colour palette and the bold 
formwork reflects the stone found nearby.

Fig 4.105.  Exterior view depicting clearly the 
crude elemental forms.
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Completed in 1991, Charles Correa’s 
Jawahar Kala Kendra is a strong example 
of a contemporary building that draws 
upon the interpretation of Jaipur’s nine 
mandala square grid. “Based on the Vastu 
Prusha mandala of the Vedic shastras 
where architecture is conceived as a 
model of the cosmos, the specific mandala 
invoked here is the Navagraha consisting 
of nine square” (Archinomy, 2009). Like 
Jaipur’s reorganised grid layout due to 
the hill’s orientation, Correa also shifted 
the north square to shift off access and 
change orientation – like the one in Jaipur, 
grounding it within its context. Influenced 
by the modern Master’s Correa leaves 
behind the principles of Vastu Vidya at 
this point and allows the “visual drama of 
modern theatrics take over the nine squares 
in similar was like Alvar Alto and Le 
Corbusier would do” (Scriver et al, 2015). 
What Correa does integrate successfully 
is the plethora of Indian symbolism into 
each of the nine cubes, relating them to 
their programme and function of the site. 
Partly open courtyards and the traditional 

design elements of Rajasthan have been 
incorporated in the complex while the 
landscaping was also done as per planet’s 
astrological values in the whole complex, 
in each square wherever was required. 
Correa deliberately uses raw and crude 
materials which are readable in an Indian 
context; stone and red amber bricks are 
used throughout while wooden bamboo 
sticks are also incorporated with the 
design. 
While this case study does not involve 
sewage treatment facilities or low cost 
housing for slum dwellers, it does draw on 
the strong Indian values of inclusiveness 
and connection with integrated public 
spaces and courtyards. Intimate 
communities are a large part of Indian 
life and the proposed design in Varanasi 
can embed some of these ideas where 
the climatic conditions will not affect 
the outdoor flow.  Correa’s use of subtle 
symbolism and narrative combined with 
strong elemental modernist forms can 
be applied in the context of Varanasi and 
respond to the cultural needs.

Fig 4.106. Plan showing a contemporary approach of 
the Jaipur Mandala grid. 

Fig 4.107. Each square in the grid has a particular 
programme assigned to it.
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Le Corbusier 

CONTEMPORARY CASE STUDY

LOCATION

POPULATION

NO. 4
CONTEMPORARY 

ARCHITECTURE IN INDIA

CHANDIGARH, PUNJAB,
INDIA

1 MILLION

French-Swiss Architect

C a p i t o l  C om p l e x

PROGRAMME
GOVERNMENT BUILDINGS
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CHANDIGARH
INDIA

30.7333° N, 
76.7794° E
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C a p i t o l  C om p l e x

Situated 250km north of New Delhi lies 
Chandigarh. French-Swiss architect Le Corbusier 
was commissioned to design the master plan in 
the early 1950s which resulted in a space that 
captures “the freedom of India, unfettered by 
the traditions of the past” (Fiederer, 2017). Le 
Corbusier designed several notable buildings in 
Chandigarh including the Capitol complex which 
consisted of three concrete buildings, including the 
Place of Assembly, the Secretariat and the High 
Court. Le Corbusier designed the Capitol complex 
as monuments and arranged them on a single site, 
loosely conceptualised as three interlocking squares. 

Le Corbusier used large elemental geometric 
forms with various projections, recesses, circulation 
elements and multilevel interior spaces which act 
as sun breaks to protect workers from the harsh 
Northern Indian conditions. Le Corbusier’s 
cautious approach to the climate enabled the 
designs to adopt identity of  the built environment 
of the area as well as incorporating modernist 
characteristics. The strong grid forms  as well as 
the introduction of curved elements are borrowed 
from Hindu temple design with regular notions 
of repetition and duplication that is multiplied at 
different scales. 

Le Corbusier’s work on the Capitol complex 
in Chandigarh is an example of how to design 
contemporary architecture in India that deals with 
the harsh dry climate, which can be adopted to use 
on the intervention of the Assi river. 

Fig 4.108. Palace of Assembly in 
Chandigargh
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Fig 4.109. Le Corbusier appreciated 
the use of water as a thematic 
material 

Fig 4.110. Le Corbusier’s open hand monument 
symbolising ““the hand to give and the hand to take; 
peace and prosperity, and the unity of mankind”

Fig 4.111. Chandigargh 
High court
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LOUIS KAHN

CONTEMPORARY CASE STUDY

LOCATION

POPULATION

PROGRAMME

NO. 5
CONTEXTUAL MODERN 

ARCHITECTURE

DHAKA, BANGLADESH

14 MILLION

GOVERNMENT BUILDING

AMERICAN MODERNIST ARCHITECT

Na t i on a l  A s s e m b l y 
B u i l d i n g  o f  B a n g l ad e s h



137

Sebastian Wynne Elsen

DHAKA
BANGLADESH

23.8103° N, 
90.4125° E
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Na t i on a l  A s s e m b l y 
B u i l d i n g  o f  B a n g l ad e s h

Although not in India, architect Louis Kahn’s National 
Assembly building of Bangladesh is a perfect example 
of modern architecture being transcribed as part of 
local vernacular and context. Finally completed in 
1982 the building captures the Bengali  context where 
the project is deeply rooted in the surroundings, the 
citizens and the environmental built form.  
Kahn worked with simple local materials such as local 
brick combined with poured concrete (fig 4.112), that 
were readily available and that could be implemented 
into the design in a similar way that would protect 
against the harsh conditions.

The building captures Bangladeshi heritage and culture 
by using large crude forms and regular geometric shapes 
on the exterior. The floor plan itself is a geometric 
recursive pattern and manifests beyond the building to 
the landscape of the lake. 

In Kahn’s on words:
In the assembly I have introduced a light-giving 
element to the interior of the plan. If you see a series 
of columns you can say that the choice of columns is a 
choice in light. The columns as solids frame the spaces 
of light. Now think of it just in reverse and think that 
the columns are hollow and much bigger and that their 
walls can themselves give light, then the voids are rooms, 
and the column is the maker of light and can take on 
complex shapes and be the supporter of spaces and give 
light to spaces. I am working to develop the element to 
such an extent that it becomes a poetic entity which has 
its own beauty outside of its place in the composition. 
In this way it becomes analogous to the solid column 
I mentioned above as a giver of light. It was not belief, 
not design, not pattern, but the essence from which an 
institution could emerge.(Souza, 2010).

Fig 4.112. Louis Kahn’s National Assembly 
demonstrating the large geometrical voids. 
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Fig 4.113. Floor plan showing recursive 
geometries.

Fig 4.114. Kahn used water to highlight its 
importance in Bengali culture. 
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This case study is also of particular interest 
because Kahn uses water as an element to 
incorporate into the design, which is one 
of the challenges faced at the Assi river.  
Kahn saw the whole layout of the plan of 
the building as a mirror to the lake which 
surrounds the building. He saw water as 
a compositional thematic in the design 
and welcomed the water to the edge of the 
building. Kahn recognized the important 
role that water had in Bengali culture and 
how it affected the lives of everyone – 
similar to that of the people who live along 
the Ganges.  

Fig 4.115. National Assembly Building 
reflection on the water.

Fig 4.116. Interior view of large geometric voids. 
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P R E L I M I N A R Y 
D E S I G N

CHAPTER FIVE
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The preliminary design chapter responds to the 
site analysis, program, case study and theory to test 
experiments that address the five principle research 
objectives. This initial stage of design experimentation, 
drawing on the surrounding context and Vastu Vidya 
principles considered in relation to the programmatic 
way that people will actually use the Assi river. The 
experiments will elicit methods of contemporary 
integration by exploring how Indian symbolism can be 
reinterpreted in a way that can be readable and desirable 
today. 

This chapter begins with a series of individual sketch 
experiments that reflect upon the identity of Indian 
architecture and reinterpret it in a contemporary sense 
that would be appropriate for helping supply fresh water, 
sewage treatment and clean energy for the Nagwa Lanka 
district, in ways that will not disrupt the cultural values 
and place identity of the community. 

P r e l i m i n a r y  D e s i g n

Fig 5.117. Hand sketch of conceptual Indian Architecture.

RES E A RC H  O B J E C T I V ES :

• To understand the environmental concerns relating to
pollution mitigation in the Ganges River basin.
• To provide an architectural framework that encourages
sustainable initiatives including supply of fresh water,
sewage treatment, and clean energy for poor communities.
• To test how Vastu Vidya design principles can be applied
and re-worked within a contemporary context in ways that
are readable and desirable today.
• To create architectural solutions that respond directly to
the rituals and spiritual concerns of a community and are
sensitive to the local environment and local architectural
typologies.
• To provide a framework for future low cost housing for
slum-dwellers that enhances the current living situation for
communities that rely on the Ganges.
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Fig 5.118. Conceptual arrangement of sketches depicting fundemental 
elements which make Indian Architecture unique.

The following sketch collages collages by author were 
created as experiments to explore possible design 
responses in relation to traditional Indian architecture, 
water and electricity, fundemental elements that will be 
dealt with throughout this investigation. 
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Fig 5.119.  Cyclical arrangement of elements which are fundemental to India’s 
ever growning thirst for electricity.

Fig 5.120. The water tan. ever prominent in Indian cities and villages. It is 
metaphorically the source of life to the community.
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Fig 5.121. Sketch Model One

Fig 5.122. Sketch Model Two

Fig 5.123. Sketch Model Three

The six sketch models each depict geometric forms 
that are intrinsic and vital to architecture along 
the Ganges. They are initial designs drawing from 
inspiration of elements found when architecture 
begins to touch the water.

Fig 5.124. Sketch Model Four

Fig 5.125. Sketch Model Five

Fig 5.126. Sketch Model Six
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Fig 5.127. Hand sketch 1

Fig 5.128. Hand sketch 2

Fig 5.129. Hand sketch 3

Pre l i m i n a r y
S k e t c h 
D r a w i n g s

The six hand drawn studies 
begin to explore the arch, 
rectilinear walls, cylindrical 
towers, grids and repetition 
of objects which make up 
a strong identity of North 
Indian architecture. Elements 
like docks and steps that are 
associated with water also have 
been included. These have been 
reinterpreted to be read in both 
plan and section.
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Fig 5.130. Hand sketch 4

Fig 5.131. Hand sketch 5

Fig 5.132. Hand sketch 6
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Fig 5.133. Yamuna Montage

Fig 5.134. Mansarover Montage

Fig 5.135. Tulsi Montage

Ae r i a l 
M on t a ge s
These montage studies 
investigate proportions and 
scale of possible intervention 
opprtunities along both the 
Ganges and tributaries that 
flow into the Ganges.
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Fig 5.136. Assi Montage

Fig 5.137. Varuna Montage

Fig 5.138. Kalkaliya Montage
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C on c e p t  s k e t c h  m o d e l s

A xon om e n t r i c

E l e v a t i on

P l a n s
1 2 3

These three-dimensional models explore the relationship 
between grid, repetition, continuation, arraying, scaling 
and inverting to discover elemental forms that are 
appropriate for water purification. 
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4 5 6
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S r i  C h a k r a  D e s i g n  S t u d y

Fig 5.139. Sri Chakra Temple design spatial planning.
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The ancient Vedic Sri Chakra temple design uses the 
human body as symbolism of spatial arrangement 
of different aspects of the temple. It compares the 
proportions and scale of a man or god lying down to 
determine positioning of each element. In this process 
the head  is said to represent the sanctum while the rest 
of the temple symbolizes other various body parts and 
chakras. 

In this exercise the principles of the ordering system of 
Sri Chakra has been used to determine arrangement, 
proportion and scale of a built intervention that could 
act as a water purification facilty. 

Fig 5.140.  Aerial view of a water purification facility oportunity  using Sri Chakra 
principles
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Fig 5.141. The principles Sri Chakra are also applied to the 
intervention in vertical alignment as well as plan. The intervention 
takes into consideration the requirements of water purification as 
well as for human recreation such as bathing.
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Fig 5.142. The intervention uses key comparisons to the human body 
to determine the positioning of programmatic elements such as an 
initial screen filter  visible on the tributary. 
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Va s t u  Pa r u s h a  D e s i g n  S t u d y

Fig 5.143. The Vastu Purusha Mandala, set out in a nine square grid system defining the programs and orientation.
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This design study is based on the Vastu Purusha mandala, similar 
to the Sri Chakra where it takes the form of a human body, in this 
case a large cosmic man. Vastu Parusha gives directional principles 
in relation to the construction of buildings and temples so as not to 
displease the gods. This study explores the nine grid system that is 
applied to the mandala where everything radiates from the centre 
by incorporating large open space, more light and air. Using aspects 
of this system allow for programs to be determined by a clear set of 
ordering systems defined by the mandala. When the Vastu Purusha 
mandala is applied to a building, a perfectly balanced environment 
ensures enhanced health, wealth and happiness.

Fig 5.144. A Design study that uses the Vastu Purusha Mandala at 
the confluence of the Assi river.
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Fig 5.145. The design intentionally allows the river to flow into 
the centre of river bringing the water  to the most sacred space 
of the building.
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Fig 5.146. The design opportunity allows for 
human interaction and activities that occur along 
the Ganges. 
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This study explores strong elemental 
form with patterns derived from items 
associated with water in Varanasi to 
help ground the design with the local 
identity. This study helps incorporate 
water into the design as an element 
that will enhance the materiality of the 
intervention.

E l e m e n t a l  f o r m  s t u d y

Fig 5.147. The form work began to explore through a 
short series of Vignettes the influence of Louis Kahn and 
Le Corbusier’s as well and beginning to introduce human 
elements to determine a scale.

Fig 5.148. This white marble water maze allows water to fill up during 
prayer time. It symbolises purity, goodness and spirituality.

Fig 5.149. The water lingam here can be found all over Varanasi and 
is dedicated to the Hindu God Shiva. Here the curves that a filled with 
water during prayer are abstracted out to influence the design.
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P hy s i c a l  M o d e l l i n g
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Fig 5.150. Physical modelling, 
Axonometric view.

Fig 5.151.  Physical Modelling, 
Plan View

Fig 5.152. This series of six 3D printed physical 
models allowed size, scale, inhabitation and 
form to be analysed and tested in relation to one 
another. 
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Fig 5.153. This plan view of a design opportunity for a built intervention on the banks of the Assi river 
begins to introduce the design drivers using the water maze and the Lingam of this study. The water maze 
symbolism is used to landscape the river and incorporate stepping which is a contemporary interpretation 
of the ghats than link to the river, while the lingam curved pattern is used to form the arrangement of the 
elemental design studies. 
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Fig 5.154. Axonometric view of the 
landscaped riverfront and the built 
intervention on the bank, derived from the 
water maze and  lingam. 
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Fig 5.155. Exterior view emphasising the crude 
elemental form. At this point a strong materiality 
and colour palette were being considered.

Fig 5.156. Interior view depicting the strong relationship to 
indoor outdoor flow brought about by the climatic conditions 
of Varanasi. 
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Fig 5.157. Exterior view depicting the strong 
relationship of the built intervention and the 
landscaping of the river. The contemporary 
reinterpretation of the steps links the study to the 
historical context of the site.

Though the study was a worthwhile exercise and much 
was learnt and discovered throughout the exploration, 
the final arrangement of the intervention felt too refined 
at such a preliminary stage. The intervention which had 
merit in its initial form, size, scale and colour, felt too 
linear, one dimensional and almost mirage hotel like 
when arranged on the banks on the Assi river. It did not 
feel like it could be a sewage treatment plant or housing 
for the poor but rather a retreat in the middle of an oasis.

E l e m e n t a l  S t u d y  C on c l u s i on



175

Sebastian Wynne Elsen



176

A Bend in the Ganges

G a t e w ay  O rd e r i n g  D e v i c e  S t u d y

1

2
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This study looks at three major pivot points that sit on 
the Assi river in Varanasi. These are three critical areas 
that have an opportunityto act as a framing device while 
also acting as a gateway for an intervention. These three 
locations not only interact with the Assi river but also 
are key areas where the grids of the location shift and 
interact with one another. 

The first opportunity for a gateway is at the confluence 
of the Assi river and the historical river which flows 
further inland towards the historic city. This is a critical 
timepiece and captures the history and flow while also 
looking towards the future.

The second opportunity that acts as a gateway relates to 
the shifting of the urban grid and linking the Nagwa 
Lanka district to not only the river but also St Revidas 
park. The gateway acts as a framing devices for the temple 
of St Revidas. 

The third gateway opportunity lies at the confluence of 
the Assi river and the Ganges river. This opportunity is 
about the water that leaves the Assi water transforming 
from being dirty and unclean, to being sacred and pure 
when it enters the holy water of the Ganges.

These three pivot points are key sites and are opportunities 
for interventions to be designed and buil that respond 
to the objectives of filtering the water, providing fresh 
drinking water and generating energy to supply the 
surrounding areas. These three sites will respond to 
the context and will act as an enabler for community 
activities. 
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Fig 5.158. Gateway study #1
Fig 5.159. Gateway study #2

Fig 5.160. Gateway study #3
Fig 5.161. Gateway study #4
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Fig 5.162. Gateway study #5
Fig 5.163. Gateway study #6

In this gateway exploration study, the form and scale 
was further tested in reference to the river. Although 
these are contextless they are intended to be placed 
along the river in ways that not only acknowledge the 
local built typologies but the certain framed views of 
each specific pivot point. Program was also thought 
about as well as concealing part of the water filtration 
system equipment underground. 
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C on t e x t  M a s t e r  P l a n n i n g

By analyzing the immediate context, a master plan was 
developed and tested in order to form a framework that 
responds to the environment and the programmatic 
needs of the community. 

Observing the surrounding area, it is apparent that 
the St RevidasTemple is aligned exactly with the one 
location where the stream is flowing exactly West to 
East – a characteristic of Hindu culture that holds 
great importance particularly in Varanasi. 

The city grid is aligned with the northern branch of the  
historic Assi river that once flowed. When the river 
was rerouted the city grid followed in order to fit in. 
The city grid also aligns with the orientations of the 
rectilinear geometries of the St Revidas temple. 

One of the squares of the temple geometry is missing 
and the master plan shows it relocated to site 1. In 
this diagram the missing square has been drawn and is 
shown to be shifted along the East-West axis until it 
meets the convergence point of the historic Assi river. 
This effectively forms the first massing footprint of the 
first intervention – the sewage treatment plant at site 1.

The missing square of site 1 has also shifted downstream 
which is aligned with the pivot point and framed view 
of the temple. 

The third site is a continuation of the journey down 
the river and aligns with the pagodas of St Revidas 
Ghat. Opportunities for housing have been earmarked 
in certain areas to provide low cost housing for slum 
dwellers. 

This analysis provided fundamental findings in 
positioning and locating programs that make sense of 
the context in a way the is readable and legible while 
also discovering a base for the interventions. 

Fig 5.164. Context analysis map
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M a s s i n g  S t u d y

In this exercise massing studies were analysed to 
determine the orientation and positioning of the 
“missing geometry” of the St Revidas park to form the 
mass of the first intervention. It was critical to ensure 
that the form acknowledged not only the St Revidas 
Temple but also the Assi river as well as the historic 
Assi river.

It became clear at this point how this intevention was 
a critical node of the landscape that dealt with the 
flows of not only the river but also of vehicular and 
pedestrian movements around this area. 

The vignettes shown here are from the view of the Assi 
River, with the historic channel flowing to the left and 
the river flowing out to the Ganges on the right.

The study highlighted in orange is the one chosen 
to further develop due to its balanced hierarchy and 
acknowledgement of the river strands. 
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The design is based on the Vastu 
Purusha mandala and follows on from 
the recursive geometrical dimensions 
determined from the St Revidas Temple. 
The design involves self similarity of 
different fractal scales of geometries 
occupying geometries to drive the 
design outcome. Like the rules of 
shape and proportion based on Hindu 
principles, this design uses the centre 
of the intervention as the highest point 
symbolising the naval of the cosmic 
person and connecting him between 
earth and heaven.
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Fig 5.165. Plan view of Assi River 
Sewage Treatment Plant.
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PRETREATMENT

FIRST CLARIFIER

SECONDARY CLARIFIER

ASSI RIVER IN

SIMPLIFIED DIAGRAM

Fig 5.166. Plan section of mechanics of the sewage 
treatment process.

HISTORIC ASSI RIVER OUT
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AERATION PONDS

ASSI RIVER OUT

HISTORIC ASSI RIVER OUT
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FUTURE INTERVENTION OPPORTUNITIES

Fig 5.167. Site plan overview
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Fig 5.168. Circular ghats

The semicircle that surrounds the square geometry leads to 
circular ghat like steps. Programmatically these steps are 
bioswales and tiered wetlands allowing water from the monsoon 
seasons to effectively be drained, and enter the Ganges without 
causing flooding in neighbouring areas.
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Fig 5.169. Brick Kiln chimney

As a bi-product from the sewage, silt and sediment collected 
from the treatment plan, a brick kiln has been incorporated 
into the design allowing jobs for low income earners as well 
as providing durable materials for home building for the most 
vulnerable
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Underground the silt and sediment 
is collected from both the sewage 
treatment system and through the 
natural filtration system tiered 
swales. A brick making facility is 
located with a hearth to fire the 
bricks.

Fig 5.170. Section of the sewage 
treatment plant.
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Fig 5.171. Exterior persepctive of 
Sewage treatment plant.
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Critics notes review date 27/08/2017

PROS:
• Clear and strong design identity that interconnected with the

landscape and surrounding area.
• Contemporary translation of the circular terraced ghats, not only

acting as a recursive geometry found in Hindu mandalas, but also
as stepping bioswales and wetlands where water from the monsoon
periods can drain without flooding neighbouring areas.

• Strong expression of materiality particularly of the brick chimney
being constructed from bricks made on the site.

• Understanding the programmatic requirements for sewage treatment 
and finding a unique way for the water to circulate following an
offset pin-wheel and leading to two exits.

• Imagery that captured the harsh environment of Varanasi and the
challenges of cleaning dirty water.

CONS:
• Interventions of water drinking facilities and hydroelectric plant

unresolved as well as determining the edge condition of the river.
• The sewage treatment plant appearing to large without looking to

conceal some equipment below ground.
• Vehicular and pedestrian access around the sewage treatment

plant and how they move through it, considering it was once a key
thoroughfare .

• Housing framework to be considered and how it relates to the three
interventions as well as the river.

• Not enough emphasis on the broader scale strategy, but instead
focusing on one intervention.

C r i t i c s  n o t e s  r e v i e w 
D a t e :  2 7 / 0 8 / 2 0 1 7
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Fig 5.172. August Review



200

A Bend in the Ganges

The preliminary design chapter has tested 
a number of design studies and iterative 
experiments and led the investigation 
to a clearer way of responding to the site 
conditions and the cultural context. Some 
of these experiments were unsuccessful 
tests, such as the river side housing study, 
and were not used in the final preliminary 
design but discoveries were made and will 
be considered in future designs. 
What these experiments illustrated is 
that each design can draw from different 
elements of the objectives to respond to the 
needs of the site and contribute together to 
assist in an architectural outcome. 

C r i t i c a l  R e f l e c t i on
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Fig 5.173. Elemental study
Fig 5.174. Plan
Fig 5.175. Perspective
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D E V E LO P E D 
D E S I G N

CHAPTER SIX
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The developed final framework articulates a network 
of water systems responding to the external conditions 
to form a self-sustaining and robust architectural 
intervention centred around traditional Hindu 
planning and reinterpreted in a contemporary 
manner. Fully incorporated systems such as the 
sewage treatment plant, drinking water filtration and 
hydroelectrical plant, combined with brick making 
facilities, low cost housing and river edge landscaping 
to mitigate flooding represent a dynamic model to 
encourage better implementation of water treatment 
along the Ganges that respond to the civic and cultural 
needs of the community. 

This chapter reflects on how well the developed design 
has established an embedded industrial filtration 
system that is integrated into a framework that 
responds to the local identity to help integrate effective 
pollution mitigation with the cultural, spiritual and 
pragmatic ways people interact with the Assi river. 

RES E A RC H  O B J E C T I V ES :
• To understand the environmental concerns relating
to pollutionmitigation in the Ganges River basin.

• To provide an architectural framework that
encourages sustainable initiatives including supply of
fresh water, sewage treatment, and clean energy for
poor communities.

• To test how Vastu Vidya design principles can be
applied and reworked within a contemporary context
in ways that are readable and desirable today.

• To create architectural solutions that respond directly
to the rituals and spiritual concerns of a community
and are sensitive to the local environment and local
architectural typologies.
• To provide a framework for future low cost housing
for slumdwellers
that enhances the current living situation for
communities that rely on the Ganges.

Fig 6.176.  Axonometric view 
of the Assi river framework, 
looking towards the Ganges 
river
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SEWAGE TREATMENT PLANT
& BRICK KILN

LOW COST HOUSING

DRINKING WATER
 FILTRATION FACILITIES

HYRDO ELECTRICAL PLANT

MA GANGA

ST . REVIDAS TEMPLE
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ASSI RIVER MASTER
PLAN OVERVIEW
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Fig 6.177. Assi River Master plan 
overview
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SEWAGE TREATMENT PLANT
& BRICK KILNASSI RIVER IN 

HISTORIC ASSI 
RIVER OUT

LOW COST 
HOUSING ST . REVIDAS TEMPLE
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DRINKING WATER
 FILTRATION FACILITIES MA GANGAASSI RIVER HYRDO ELECTRICAL PLANT

Fig 6.178. Assi river 
framework site plan
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To add a further layer to the geometry of the sewage treatment 
plant, a pin-wheel symbol has been used to define the form 
and assist with circulation of water around the plant so its flow 
has meaning and is less arbitrary. The pin-wheel is an ancient 
symbol found across India and has deep meaning in Varanasi. 
It is commonly used before entrances to bring good luck to 
new life as the symbol denotes motion and movement.

It is an appropriate symbol to use for the sewage treatment 
plant as not only does the plant act as an entrance and gateway 
across the river but it also brings new life to the water it is 
treating, moving it around a series of facilities before it 
continues its cycle out into the Ganges river.

This diagram expresses how the pin-wheel is used to divert 
the water through the facility, while also showing how the 
pin-wheel uses the same geometries defined by the existing 
St Revidas Temple squares and the Vastu Purusha mandala of 
everything radiating from the centre.

Fig 5.179. Diagram of the sewage treatment 
plant defined by the geometry of the St 

Revidas temple, an offset pinwheel motif, 
and the Vastu Purusha Mandala

Fig 6.180. Sewage treatment Plant
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Fig 6.181. Sewage treatment Plant integrated with a 
brick kiln. The Sewage treatment plant works with the 
vehicular flows, padestrian flows and flows of the river to 
enable movement with one an other.
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treatment plant



214

A Bend in the Ganges

BRICK KILN CHIMNEY

STEEL FRAMING

PEDESTRIAN CIRCULATION

ROOFS AND PLATFORMS

INTERIOR TECHNICAL SUPPORT

BRICK DRYING RINGS

CONCRETE WALLS

PURIFICATION CLARIFIERS

VEHICULAR TUNNEL

ASSI  RIVER OUT

CIRCULAR WETLAND STEPS

Fig 6.182. Exploded Axo
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What the sewage treatment plant responds to is the 
notion of flows in this particular location. Flows of water 
from the river, of the vehicles and rickshaws, and flows of 
pedestrians. It is vital to make them feel that they are part 
of one single tapestry moving around one another. The 
sewage treatment plant is at the heart of the tapestry of 
the area and how they all seamlessly and smoothly move 
around each other and integrates adds to the community 
identity.
This was achieved in two ways.
First, to establish ordering systems, the integration 
of  traditional Hindu planning techniques and spatial 
devices including motifs and mandalas were used. 
Secondly, materiality plays a vital role of integration,  
including self sufficiency where the pollution that is 
being removed is being made into the bricks to build the 
homes nearby. The earth itself is being returned back into 
the architecture and there is a sense of integration of one 
another and continuity as well as a sense of gaining and 
growth.

Fig 6.183. Sewage 
Treatment Plant
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The plant has the capacity to 
clean the water in front of the 
households of the Nagwa Lanka 
area. The clarifiers and equipment 
are semi submerge below the 
ground,  ensuring the visual impact 
isn’t dominating above ground. 
It is clear to see in this plan, the 
geometry derived from St Revidas 
Park, with fractal geometries 
sitting inside each other.

SEWAGE TREATMENT 
PLANT PLAN

Fig 5.184. Sewage treatment plant plan.
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Fig 6.185. Section showing the vehicular 
movement pass through the intervention below 
the clarifiers. 
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Fig 6.186. Section B showing the where the silt and 
sediment is removed from the clarifiers and into skips, 
waiting to be, moulded into bricks.
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Fig 6.187. The natural materiality that is local 
to the area of Varanasi helps the sewage 
treatment plant seamlessly integrate with the 
environment and surrounding urban areas.
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Fig 6.188. The Sewage treatment plant, not only acts as a 
gateway and bridge across the river, but also has shared 
facilities that the whole community can benefit from like clothes 
washing and drying facilities. 
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Fig 6.189. Once the bricks which have been 
made from the silt and sediment, have been 
fired, they are moved off the site with a series 
of cranes and pulleys. They are stored here 
awaiting transportation. 
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Fig 6.190.  This image shows the varying levels of the sewage 
treatment plant. Visible are the tiered wetlands, with ghat 
like steps for pedestrian access. During the monsoon period, 
water is able to drain here helping prevent surrounding areas 
from flooding.
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D r i n k i n g  Wa t e r  Tre a t m e n t  f a c i l i t i e s 
a n d  H yd ro  e l e c t r i c  p l a n t

The drinking water treatment facility’s programmatic 
requirement determined its size and scale depending 
on the demand of the Nagwa Lanka district. As well 
as treating the water to a condition that is safe enough 
to drink, the intervention is designed within fitting 
to the geometrical grid defined by the St Revidas 
Temple. Its unique right angle form gives sense to 
the reason the river kinks at a junction here to enter 
the Ganges at a west to east orthogonal.  The main 
pedestrian access is through a water storage tank 
which also acts as a framing device to the St Revidas 
Temple. 

The hydroelectrical plant is situated adjacent to the 
St Revidas ghat. The water from the Assi river is 
accelerated by stepping the water down through a 
series of falls to build up speed for the turbines. Back 
at the drinking water facility, it has the ability to dam 
the water to increase the intensity of the flow for the 
turbines. Above the equipment, which is concealed 
below the surface, is a wide open platform, similar to 
those that line the banks of the Ganges along Varanasi. 
Here people are encouraged to perform Ganga Aarti, 
pray, dance and meditate at their will. 
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DRINKING WATER TREATMENT FACIL IT IES  HYDRO ELECTRIC PLANT

Fig 6.191. Drinking water treatment facilities & Hydro electric plant plans
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Fig 6.192. Drinking water treatment facilities 
also includes various forms of recreation 
equipment including pools for bathing and 
washing in. 
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Fig 6.193.  Views from the drinking water treatment 
facility looking back to the sewage treatment plant.
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Fig 6.194. Above the hydro electrical plant where 
people can use it for Ganga Aarti, yoga and prayer. 
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Fig 5.195. Drinking water treatment facility. Much of the 
equipment is stored below ground. The storage tank which 
is seen in this image allows anyone from the public to 
come and access clean drinking water. 
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L ow  c o s t  h o u s i n g
&  R i ve r  l a n d s c a p i n g

In accordance with the objectives set out, low 
cost housing has been incorporated into the 
scheme to cater for the vulnerable citizens that 
would be displaced because of river landscaping, 
which would destroy their slum dwellings. 

The river has been widened to increase the 
capacity for the hydro plant, as well as to prevent 
it from flooding during the monsoon season. 
The river has a two tiered system.  In its natural 
state the water can flow steadily and during the 
monsoon season the water can rise above the 
stepping.  Fig. 6.150 shows it in is natural state. 

Natural filtration systems have been created 
with wetlands and bioswale planting along the 
steps further cleaning the water and encouraging 
natural wildlife to return. The steps are a 
contemporary play on tradtion ghat steps seen 
along the banks of the Ganges river. 

Fig 5.196.  Axonometric 
view of low cost housing 

and Ass river landscaping. 
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Fig 6.197. Housing perspective
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The housing solution is based off the guide lines set 
out in Varanasi’s slum free action plan requirements. 
Each unit is 26sqm. There are four modules each 
hosting 8 units, therefore providing 28 units for the 
community. Each unit comes with a kitchen, living 
space, bedroom and bathroom.

The housing modules are within fitting to the spatial 
ordering system defined by the St Revidas temple 
geometry. 
The module also works as a pinwheel design, 
mimicking that of the far larger neighbouring sewage 
treatment plant.

K

K
BE

BEBB

LIVING 
SPACE

LIVING 
SPACE

Fig 6.198. Housing plans and section 
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Fig 6.199. Housing module, holding 8 units.

Fig 5.200. Housing plans and sections.
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Fig 6.201. Perspective view of the Assi river developed with 
natural filtration systems and the sewage treatment plant in 
the background.
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Fig 6.202.  During the monsoon season the water would 
rise over the wetlands and stepping without flooding the 
neighbouring housing.
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P hy s i c a l  M o d e l l i n g

Fig 6.203. Hydro electric plant, 
drinking water filtration and housing

Fig 6.204.  Low cost housing 
modules.

Fig 6.205. Sewage Treatment Plant
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Fig 6.206. St Revidas Temple Fig 6.207.  Drinking Water filtration plant
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Fig 6.207. Drinking Water filtration plant Fig 6.208.  Sewage treatment plant



248

A Bend in the Ganges

Fig 6.209. Overal physical site model.
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The primary aim of this design research 
investigation has been to implement a 
contemporary architecture that helps a 
neglected environment respond to growing 
pollution and environmental concerns. The 
design responds to the site of the Assi river in 
Varanasi and looks at how river purification 
and urban sewage management along the 
Assi river can be strategically integrated into 
urban architectural infrastructure in ways 
that enhance, rather than damage, cultural 
relationships that are fundamental with local 
communities.

The design exploration has investigated the 
Nagwa Lanka district, a poor and dilapidated 
area that neighbours the Assi river to explore 
how architecture can encourage positive urban 
sewage management solutions that respond 
to the community’s need while retaining 
an awareness of their traditional beliefs.  
The approach taken with experiments has 
developed through investigations and studies 
that formed an architectural framework that 
not only helps with river pollution mitigation 
but also gives back to the community by 
offering a sense of local identity. 

The objectives the design aimed to achieve 
as a result were to provide an architectural 
framework that encourages sustainable 
initiatives including sewage treatment, 
supply of fresh water, and clean energy 
for poor communities while also applying 
traditional design principles and reworking 
them within a contemporary context in ways 
that are readable and desirable today. This was 
investigated through habitation frameworks 
of typically industrial facilities to be adapted 
to an architecture that considers the renewal 
of cultural identity to the area and heritage 
infused within the interventions. The design 
fundamentally looked at forming a framework 
that could be sustainable to the community 

that surrounds the Nagwa Lanka district. 
In a time where the Ganges river is under 
sustained environmental pressure to reduce 
its pollution, a model similar to this design 
investigation can be implemented into other 
communities along the river in an attempt to 
mitigate pressure while also restoring local 
identity when large infrastructure can often 
cause significant cultural resentment. 

By achieving the objective of providing low 
cost housing for slum dwellers who live 
along the Assi river allows the intervention 
to provide for some of Varanasi’s poorest 
citizens and make the design a living 
framework where people can identify with a 
sense of place and belonging rather that being 
an infrastructure sited in their community. 

The case studies which have helped inform 
the framework have informed some of 
the programme choice. The brick kiln was 
incorporated into the design to offer a 
solution to the silt and sediment collected 
from the sewage treatment plant. Once the 
bricks are made they are returned to the 
community to help build homes and begin 
a regenerative cycle. It is also hoped that this 
programme can assist in providing safe and 
clean jobs for the impoverished people in the 
district.

Learning from case study examples from 
Louis Kahn and Corbusier, two architects 
who both worked in India, helped ascertain 
certain contemporary qualities that had 
been reinterpreted from a traditional Indian 
context. The design uses many borrowed 
elemental principles of void, infiltration, 
alignment, repetition and rotation inside the 
framework to lead people through a series 
of gateways framed views and moments 
appreciating and acknowledging the sanctity 
of the site. 

D e s i g n  C r i t i c a l  R e f l e c t i on
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Fig 6.210. Sewage treatment Plant
Fig 6.211. River landscaping
Fig 6.212. Modular housing
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C O N C LU S I O N

CHAPTER SEVEN
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This design led research investigation has 
tested experimental approaches to river 
pollution mitigation for India’s most 
sacred river, the Ganges, by targeting a 
heavily polluted tributary the Assi river 
which is just one of hundreds depositing 
dirty water into it every day. The Assi 
river is unique however as it flows 
through Varanasi, the epicentre of the 
Hindu culture. The design intervention 
integrates programmatic requirements 
while also responding the the cultural, 
spiritual and pragmatic ways people 
actually use the the Assi river. The aim 
is to enhance a community’s ability to 
meet its cultural and civic needs when 
water and sewage treatment facilities are 
sited in their community.

The strategic integration of the 
architectural framework, determined by 
the ordering systems of the surrounding 
area with innovative self sufficient and 
environmental technologies, develops 
job opportunities that give back to to 
community. Assisting and maintaining 
with the equipment for sewage 
treatment, supply of fresh water, and 
clean energy allow people to learn to 
develop essential practical skills that can 
be applied in other disciplines. It also 
contributes to engaging and educating 
with the cycle of water and the 
environmental harm that can be caused 

when water isn’t effectively treated. 

If the scope of this investigation were to 
be expanded in future, there would be 
opportunities to test this framework on 
other tributaries along the Ganges and 
integrate them with each community’s 
own unique identity and need. The idea 
is that a framework like this which 
is resilient and self sufficient can be 
applied in areas where water isn’t being 
treated effectively, power shortage is rife, 
and interfering with flows can cause 
significant cultural resentment and 
frustration. Rather than implementing 
large scale mega solutions that deal 
with considerable amounts of water, 
providing smaller solutions that source 
and supply communities rather than 
entire regions will create a further sense 
of ownership and responsibility with 
respect to the importance of water. 

It would be interesting to test this 
framework in an entirely different 
cultural context like on a New Zealand 
river where Maori people have 
important caltural atitudes  towards 
water. Applying and understanding 
different cultural narratives to the way 
water treatment happens can be valuable 
and add merit to the lives of future 
generations. 

Fig 7.213. The historic Assi river. 
Stagnant and polluted water.
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Fig 6.214.  Author receiving a 
Hindu blessing
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