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i.

Abstract

Bangalore, a city that is constantly facing economic growth and development at a fast pace, is currently facing a water crisis that is growing at an equally
fast rate. The city’s natural groundwater levels are depleting, however, these resources are not being replenished at the same rate as they are being
extracted. Meanwhile other potential sources of water such as lakes are heavily polluted to the point where they are unsafe to come into contact with.
One such lake – Bellandur lake – is the study area in this project. Due to the amount of toxic wastes and sewage content in the lake, the lake water
caught fire, spreading hazardous fumes into the atmosphere. These chemicals have also resulted in a toxic foam that has infiltrated the streets in the
Bellandur suburb as well as into the limited groundwater resources. This has created a negative attitude towards water bodies in the city wherein people
do not go near them. Since these water bodies have been neglected, they are viewed as waste disposal pits. The aim of this project is to change this
attitude and revive the connection between people and water.
With the water shortage crisis in the city and the polluted state of existing water resources, it is critical that these water bodies be cared for to provide
water in the near future. One of the most influential factors in Indian culture is religion. The Indian society has been shaped over centuries of religious
beliefs. Among many, Hinduism accounts for the majority of the population, specifically in Bangalore. With water being the foundation of purity in the
religion, an intervention that combines the spiritual aspect of water through Hinduism with the science of purification to create awareness around the
importance of water conservation could bring about a shift in attitude towards water bodies in the city, and encourage recycling and reusing water.
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‘Apah Sukta’ (Translated from the Rig Veda)
O Water, because of your presence, the Atmosphere is so refreshing, and imparts us with vigour and strength.
We revere you who gladdens us by your Pure essence.
O Water, this auspicious Sap of yours, please share with us,
Like a Mother desiring (to share her best possession with her children).
O Water, when your invigorating essence goes to one affected by weakness, it enlivens him,
O Water, you are the source of our lives.
O Water, may the auspicious divinity which is wished for be present in you when we drink (water).
May the auspiciousness which supports you, flow to us.
O Water, may the divinity in Water dwell in the Farm lands,
O Water, I implore you to give nutrition (to the crops).
O Water, Soma told me that in Water is present all Medicinal Herbs of the World, …
and also Agni (Fire) who brings auspiciousness to the World.
O Water, you are abundantly filled with Medicinal Herbs; Please protect my body, …
so that I can see the Sun for long (i.e. I live long).
O Water, please wash away whatever wicked tendencies are in me, …
and also wash away the treacheries burning me from within, and any falsehood present in my Mind.
O Water, today, to you who is pervaded by fine Rasa (Invigorating Sap) I came,
I deeply enter (i.e. bathe) in you who is pervaded by Agni (Fire Principle); May that Agni produce lustre in me.1

1

"Apah Suktam (Rig Veda 10.9) - In Sanskrit with Meaning and Video," TemplePurohit - Your Spiritual Destination | Bhakti, Shraddha Aur Ashirwad, accessed May 10, 2019,
https://www.templepurohit.com/mantras-slokas-stotras/vedic-suktas/apah-suktam-rig-veda-10-9/.
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1. Vastu (or Vaastu) Shastra: Set of principles such as

7. Diya: A clay lantern.

directions for placement of design elements, organization of
spaces, circulation patterns or materiality, that serve as
guidelines for Indian sacred architecture.
2. Vastupurushamandala: A referential diagram defining
various energies and where they correspond on the human

8. Prasad: An offering of food made to the deity, later
distributed among devotees after prayers.
9. Mudra: Hand gestures that have symbolic meanings to
awaken different energies in our bodies.

body and architecture.
10. Garbagriha (or Devagriha): The innermost sanctum
3. Gopuram: The entrance gateway structure for a South Indian

sanctorum of a Hindu temple that houses the deity.

temple. It is a characteristic design element of Dravidian style
architecture in India.

11. Pradakshina: Sanskrit word for circumambulation (in a
Hindu temple).

4. Shikhara: A Hindu temple spire, commonly part of Nagara
(North Indian) or Vesara (South Indian) temple styles.

12. Abhishekam: Sanskrit term for ‘wetting’ or ‘sprinkling’;
Refers to the ritual ablution of a deity’s idol using water or other

5. Meru: Sanskrit word meaning ‘mountain’. In Hinduism, it refers

sacred substances.

to the ‘naval’ or the cosmic centre of the universe.
13. Gomukhi (of a Shiva Lingam): The outlet of a Shiva
6. Darshan: The Sanskrit term for ‘sight’ (of a holy entity).

Lingam statue used to drain substances from abhishekam.

4
14. Mandapa (or mantappa): A pillared hallway inside the
temple premises that may be part of the temple building or
separate and serves as a multipurpose gathering space.
15. Stambha: A tall, stand-alone pillar or column that extends
beyond the height of the ceiling and symbolizes a connection
between heaven and earth.
16. Mahapurusha: The cosmic man.
17. Shiva Lingam: The idol of Lord Shiva

5
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2.1.

Background

pollution, increased landfill, decreased water supplies and
sewage. This project focuses on water pollution – specifically on

2.1.1. Bangalore – The city and its limits

the state of Bellandur Lake.

India has the second largest population in the world. According
to the 2017 revision of the World Population Prospects by the
United Nations Department of Economic and Social Affairs,
Population Division, the country has a population of 1.32 billion.2
Out of this, 11.98 million people reside within the boundaries of
Bangalore, a city in (and the capital of) the southern Indian state
of Karnataka.3 The city is called the Silicon Valley of India as it is
the Information Technology (IT) capital of the country, hosting
the highest number of start-up companies and industries. This
makes it an attractive hotspot both nationally and globally for
young people. Due to this popularity, the population of
Bangalore has increased by a staggering 47% in the span of a
decade (from 6.35 million in 2007 to 11.98 million in 2017).4
However, a growth of this extent within such a short time frame
bears consequences: some of them are minor, such as increased
vehicular and pedestrian traffic, space restrictions for housing,
shortfalls in jobs and so forth, while others are major, such as
Figure 1. Bangalore, Karnataka, India.
2

"Demographics of India," Wikipedia, last modified May 4, 2001,
https://en.wikipedia.org/wiki/Demographics_of_India.
3 IP26, "Population Of Bangalore 2018," Population Of India 2018, last modified January 8,
2019, http://indiapopulation2018.in/population-of-bangalore-2018.html.

4

"Bangalore Population 2019 (Demographics, Maps, Graphs)," 2019 World Population by
Country, last modified March 31, 2019, http://worldpopulationreview.com/worldcities/bangalore-population/.
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2.1.2. The source of the problem
Vibrant, multi-cultural and youthful, Bangalore boasts a diverse
population and economic progress. During the 2007 to 2012
period, an average of 186,000 annual net migrants arrived in
Bangalore from overseas and neighbouring states.5 This
population increase has led to more demand for properties and
housing. Because demand has outstripped supply, living
conditions are not on par with recent development and limited
land resources have resulted in the deterioration of existing green
spaces in order to make room for new developments. Table 1 and
Figure 3 show the increase in urbanisation and a decrease in
vegetation over a span of fifteen years and three decades
respectively.
Factories

and

excessive

urbanisation

have

significantly

contributed to waste production in the city, a considerable
amount of which ends up in water bodies. This is the case around
Bellandur Lake, one of the biggest lakes in the city. Figure 4 shows
the urbanisation specifically in the Bellandur suburb over a
fifteen-year span from 2002 to 2018, using satellite imagery.

5

Priya Jashnani, "Emerging Growth Market... Bangalore," last modified February 20, 2015,
https://gain.fas.usda.gov/Recent%20GAIN%20Publications/Emerging%20Growth%20Marke
t%E2%80%A6Bangalore_New%20Delhi_India_2-20-2015.pdf.

Table 1. Table showing increase in urbanisation and decrease in
vegetation in Bangalore over fifteen years.

9

Figure 2. Urbanisation in Bangalore over a span of three decades

Figure 3. Urbanisation in Bangalore over three decades.

10

Figure 4. Urbanisation around Bellandur lake (outlined) over a fifteen-year period (2002 – 2018).
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2.1.3. Bellandur Lake – A brief overview

proximity to major IT companies and its links to prominent social
destinations.9

Located southeast of Bangalore in the suburb of Bellandur and
covering 40% of the city’s lake water content6, Bellandur Lake,

According to a 2017 report by the Times of India, 486 industries

which used to be famous for leisure activities such as swimming,

existed within a 5 km radius of the lake: 97 of these were water-

fishing and boating, is now infamous for its toxic foam. What used

based industries such as dyeing, washing, automobile repair,

to be a clean lake with a large fish population has now become a

leather tanning, etc.10 As a result, about 365 million litres per day

stench-ridden stream of toxicity that has wiped out all of its water

of industrial effluents and untreated domestic sewage flowed into

creatures and is making its way into the lungs and bloodstreams

the lake, contributing to its toxic levels.11 This water does not stop

of Bangaloreans.

at the lake’s boundaries or its outflowing streams. Instead, it is
seeping into the city’s limited groundwater resources. While the

Bellandur Lake is the largest man-made lake in Bangalore city,

government is currently taking measures12 to clean the lake, it will

spreading across 892 acres with a storage capacity of 17.66

take several years before people can safely come into contact

million cubic feet7 and a depth of 30.2 feet (or 9.21 metres)8. The

with the lake’s water.13

lake’s chemical content in recent years has caused it to catch fire
(see Figure 5). Despite the health risks associated with the lake,
there is a high demand for properties in the suburb due to its

6

Shiva Shankar, "97 Polluting Industries Near Bellandur Lake Get Closure Notices," The
Times of India, last modified April 29, 2019,
https://timesofindia.indiatimes.com/city/bengaluru/97-polluting-industries-near-bellandurlake-get-closure-notices/articleshow/58268894.cms.
7 Ramesh N and Krishnaiah S, "Assessment of Characteristics of Urban Area Soil around
Bellandur Lake, Bangalore, Karnataka, India," International Journal of Engineering Research
and General Science 3, no. 2 (May 2015): 333,
8 "Bellandur Lake," Wikipedia, the Free Encyclopedia, last modified February 20, 2019,
https://en.wikipedia.org/wiki/Bellandur_Lake.
9 "Bellandur Property Market: An Overview," Housing News, last modified October 8, 2016,
https://housing.com/news/bellandur-property-market-overview/.

10

Shankar, "97 Polluting Industries Near Bellandur Lake Get Closure Notices.”
Shankar, "97 Polluting Industries Near Bellandur Lake Get Closure Notices.”
12 The main source of the problem – the industries – have been ordered to shut down as of
May 2017, for lack of compliance with environmental standards along with hefty fines, with
immediate effect.
13 "Finally, Karnataka PCB Issues Order for Shutting Down 488 Industries Around Bellandur
Lake," The News Minute, last modified May 4, 2017,
http://www.thenewsminute.com/article/finally-karnataka-pcb-issues-order-shutting-down488-industries-around-bellandur-lake-61496.
11
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(a)

(d

(b)

(e)

(c

(f)

Figure 5. Images of Bellandur lake showing toxic foam and the lake catching fire. Toxic foam is created
on a regular basis after rainfall. The lake has caught fire several times since the first time in May 2015.
The most recent fire took place in January 2018 due to extremely high levels of toxic chemicals being
dumped into the lake.

13

2.1.4. Bangalore – Climatic effects on water
resources
Bangalore has been consistently experiencing hot, dry weather
with clean water resources drying up and existing water bodies
becoming highly contaminated. Over-extraction has led to
groundwater depletion - a crisis that has been getting worse over
recent years. A three-year survey conducted by the Karnataka
State Government to analyse the depth of drilling needed to
reach groundwater indicated an increase in depth from 1.02m to
4.05m. This rapid depletion of groundwater could mean that in a
few years, lakes may be relied upon as a potential source of
water. Therefore, it is important that the lakes in the city be cared
for to allow this.
Figure 6. Three - year groundwater survey showing the necessity
to drill to increasing depths to reach groundwater.
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2.1.5. The water crisis in Karnataka

practices in the impoverished areas of the city – reveal the

Karnataka state relies heavily on water from the Cauvery River, a

public’s prevailing attitude towards water, i.e. staying away from

source that is shared by two states – Karnataka and Tamil Nadu.

water bodies and giving up on the possibility of their restoration.

With the river depleting, the two states have strongly disagreed

Educating the public about the consequences of their actions

14

on which state ought to receive the largest water supply.

may potentially eliminate or ameliorate the water shortage crisis

Bangalore would have enough water to eliminate the growing

in the city in the long run. However, an immediate step would

water crisis in the city if it could address its water pollution.

require making the public aware of the importance of conserving

However, its water problems can be partially attributed to the

limited water resources by changing their attitude towards

public's attitude towards water that has been shaped over many

ongoing pollution of existing water sources.

years as a result of a lack of education. Activities such as washing
in lakes and, littering and defecating in lakes – all common

14

"Kaveri River Water Dispute," Wikipedia, the Free Encyclopedia, last modified March 22,
2019, https://en.wikipedia.org/wiki/Kaveri_River_water_dispute.
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2.1.6. Attitude towards water

have been unable to sustain a caring attitude towards nature over
the years.15

The majority of Indians have been conditioned to think about and

Hinduism’s call to protect natural resources such as water can be

perceive the surrounding environment in certain ways – these

found in Manusmriti, a sacred text that advises one to never

may be due to religious beliefs that hold water as a symbol of

perform activities that may diminish the sacred nature of water,

purity, or to something superstitious, such as the belief that

since water is the provider of life and has healing properties.

leaving the house in groups of three is a bad omen. These beliefs

According to the verse Pravascitta Tatva 1.535 from the text, one

have developed over centuries. From the very first civilisation on

should not perform the following acts near a sacred water body:

the Indian subcontinent, to widespread Hindu and other religious

excrete, brush or gargle, remove cerumen from the body, throw

practices today, water and purity have long been synonymous in

hairs or dry garlands, play in water, take donations, have sexual

Indian culture. The stark contrast between the symbolic meaning

intercourse, wash clothes or swim.16

of water versus water’s current state in India needs to be
addressed.
Professor Emeritus of Political Science and Public Administration
at the University of Guelph, O.P. Dwivedi, who was appointed to
the Order of Canada, in his essay, “Satyagraha for Conservation:
Awakening the spirit of Hinduism,” states that religion is a
powerful tool that can influence society and therefore must not
be ignored when it comes to an approach for environmental
conservation and protection. He points out the irony that
Hinduism emphasises the conservation of nature yet its followers
15

O. P. Dwivedi, "Satyagraha for conservation: Awakening the spirit of Hinduism," in Ethics
of environment and development: global challenge, international response, ed. J. R. Engel
and Joan G. Engel (The University of Arizona Press, 1990),203.

16

Dwivedi, "Satyagraha for conservation: Awakening the spirit of Hinduism," 207.

16

Figure 8. Man performing a Hindu water ritual in River Ganga.

Figure 7. Man washing clothes in River Ganga.
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2.2.

Research Question

How can a temple contribute to the cleanliness of the water in
Bellandur Lake in India, create awareness around water issues and
educate the public about water purification and its significance in the
local context?

Figure 9. Worshipping the sacred River Ganga.
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2.3.

Outline

change their attitude towards water pollution. For this project, the
temple will act as a gateway space that attempts to revive a

This project explores the integration of spirituality and science to

spiritual as well as a physical connection to water and to create

formulate a new typology of temple architecture that pairs with

an understanding of the need to protect water.

technology to help purify water in Bellandur Lake in Bangalore. For
this purpose, the study area will exclusively pertain to a site located

The proposed concept would create a spiritual experience via a

along the edge of Bellandur Lake.

sensory journey from profane to sacred, exposing the process of
purification to create awareness of pollution and its impact
among visitors to the temple. The sensory journey will be made

2.3.1. Religion in Indian society

up of elements that allow the public to interact with the
purification process and to experience the sacred nature of water.

Religion plays a huge role in shaping the overall functioning of

This will take place in a temple that follows fundamental

Indian society and defining societal norms. According to the

architectural principles that pertain to Hindu temple architecture,

official religion census of India, 2001, Hinduism accounts for

while maintaining the essence of Hindu tradition.

80.5% and Islam for 13.4% of the Indian population.17 In Karnataka
state, Hinduism accounts for 83.9% of the population while Islam
accounts for 12.2%.18 In Bangalore, 80.29% of the city’s population
is Hindu while 12.97% is Muslim and the remaining 6.74%
accounts for other religions.
Because Hindus form the majority of the population in the city, a
Hindu temple is a suitable program for attracting the largest
population to educate them about water conservation and
17

Government of India, Census of India: Religion, (India: Office of the Registrar General &
Census Commissioner, 2001), accessed April 5, 2019,
http://censusindia.gov.in/Census_And_You/religion.aspx.

18

"Indian Population Religion Wise 2017 List - Census of India," Important Gk Questions
Topic General Knowledge India and World, last modified March 6, 2019,
https://www.importantgk.com/indian-population-religion-wise-2017/.
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2.4.
i.

Aims and objectives

contrast between the lake water and the purified pond
waterm thereby emphasizing the difference between the

Aim: To create architecture that re-establishes a physical
and spiritual connection to water.
Objective: Design a temple in which people can interact

two.
iv.

principles of which can be used to potentially minimise

with purified water from the lake while performing Hindu

water crises in Indian cities.

religious rituals. The temple will contain a pond, filled with

Objective: Design a water purification temple that allows

purified water, that people will be able to immerse

the two unrelated programs to coexist through physical

themselves in as part of these rituals.
ii.

proximity, shared materiality and architectural form, and

Aim: To contribute to the maintenance of a healthy state

the circulation of people and of water.

of water in Bellandur Lake.
Objective: Design a temple that carries on the water
purification process of the nearby STP, then returns this
pure water to the lake.
iii.

Aim: To educate the public, through design and

AimTo create a hybrid architectural typology, the

The project will work with existing infrastructure and develop a new
strategy to arrive at a suitable architectural outcome. This will make
use of measures undertaken by the Government.

experience, about the importance of protecting existing
water resources.
Objective: Create a design that brings the public into

2.5.

Scopes and limitations

close proximity to the water purification process on their

2.5.1. Scope of the project

daily/weekly visit to the temple. Create visual connections

Although this project will attempt to formulate a solution specific

to the existing STP facility, and to the lake, allowing

to the chosen site, the resulting general typology could in theory

people to see the infrastructure necessary to purify water,

be applied to any other city in India with similar religious

and thereby raising their awareness of the issues of water

demographics and polluted water bodies.

pollution and purification. Create a visual and physical

20
The project will look into traditional temple design methods. This

waste into Bellandur Lake, removal of macrophytes and weeds,

will include symbolism, circulatory patterns in temples, analysis of

as well as reduction of froth by encouraging farmers to grow soap

orientation and sizing, and the application of sacred principles

nut – a natural detergent – to be used as an alternative to

such as the Vastu Shastra, Manasara, and Vastupurushmandala.

chemical-based detergents that froth. As of July 2018, the

The project will include technological methods of purifying water.
It intends to communicate to the residents the importance of
water cleanliness and conservation, especially recycling and

Government ordered that the lake water be repurposed for
agricultural activities in the rural districts of Bangalore and
arranged funds for this purpose.19

reusing water in a city with increasing water demands.
The current attitude towards water bodies in the city is negative:

2.5.2. Limitations

people avoid lakes and rivers because they look and smell

Bellandur Lake is the subject of political debate among various

terrible. A long-term goal is to change this attitude by facilitating

governing parties. Because of this, obtaining legal and factual

purification of the lake water by combining water purification

information regarding the lake remains difficult. Unless one is part

technologies and architectural design, and promoting physical

of a registered Non-Governmental Organisation (NGO) or is a

engagement with water bodies in the city.

journalist, he or she may not be granted access to certain parts

The project will not attempt to purify the entire lake, as this is
beyond the scope of the project, and perhaps beyond the scope
of architecture. However, the temple will work with existing
measures that the State Government of Karnataka has
implemented, such as the immediate shutting down of 456

of the lake, even for photography. Although the Government
does not legally enforce any such restrictions on the site,
governing parties that share the responsibilities of maintaining
the lake have their guard up until further action is taken on the
lake. For this reason, many photographs used in this project are

industries that were responsible for disposing of toxic chemical

19

Tushar Kaushik, "Karnataka Budget 2018: Rs 50 Crore Assigned to Bellandur Lake in
Bangalore," The New Indian Express, last modified July 6, 2018,

http://www.newindianexpress.com/cities/bengaluru/2018/jul/06/karnataka-budget-2018rs-50-crore-assigned-to-bellandur-lake-in-bangalore-1839054.html.

21
from online sources or obtained with permission from authorised

does not relinquish traditional principles could lead to a positive

people such as NGOs or newspaper reporters.

outcome spiritually and environmentally.

Secondly, due to the nature of the program, structural design,
costing and budgeting, and STP design would require specific
engineering. Therefore, structure and STP design proposed in
this project serve only as estimates.

The research is divided into two parts – the spiritual and the
technological. Spiritual knowledge refers to sacred rituals pertaining
to water, whereas technological knowledge refers to scientific
methods of purifying toxic water.

For legal and national security reasons, information regarding the
site, such as topography and street views, cannot be readily
obtained. This means that building heights and site elevations in

2.6.1. Spiritual meanings of water: Origins in the

this project are based on two-dimensional satellite images and

Indus Valley Civilization

serve as estimates.

Hinduism

and links to

History reveals that the first civilisation to have existed in the

2.6.

State of knowledge in the field

Water has played a pivotal role in shaping the notions of purification
in the minds of every Indian today. However, the performance of
water rituals has become detrimental to water itself as these rituals
often involve placing objects or materials into the lake that
subsequently pollute it. Addressing this contradiction in a way that

Indian subcontinent was the Indus Valley Civilization – a
civilisation that was well ahead of its time in its civic sense and
urban planning.20 The civilisation holds clues to the origins of
Hinduism, with traces of idolism and the use of sacred water
bodies. The well-planned Indus Valley city known as MohenjoDaro (Mound of the Dead), placed a significant emphasis on
hygiene, evidenced by its public baths and sophisticated drainage
systems. The civilization was located next to a prominent water

20

The Indus Valley Civilisation, though the first civilisation in India, was the second
civilisation to have existed in the world following the Mesopotamian Civilisation.
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body, which used to be the primary source of livelihood for its
people. Water, being the provider of life – both in the spiritual
sense as well as the literal sense – is frequently discussed in the
ancient Indian texts that formed the basis of Hinduism

2.6.2. Technological approaches to water
Modern-day sewage treatment plants (STP) incorporate
technologies that can recycle polluted water, cleaning it so that it
can be used for agricultural activities or drinking. STPs in India are
generally located away from the public and are usually not
suitable for public interaction due to the harmful gases that are
released during the purification process. Because of this, they are
generally not acknowledged for their architectural significance.
However, in several countries, STPs have been designed to invite
public interaction with the structures, educating the public with
respect to purification processes and water recycling.

Figure 10. A typical sludge treatment tank. The circular shape allows for uniform sludge
separation using a rotating filter.
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2.7.

Methodology

Analytical research will extend to the site, where a thorough
analysis of site conditions ensures the use of traditional

Research for this project will take place under four broad categories:
i.

temple design parameters regarding orientation, circulation,

Historical

accessibility and threshold.

The research will focus on historical Indian customs pertaining
to water and how they have influenced the attitudes towards

iv.

Technological

water in the country. This will include historical research into

The

Hinduism and its water rituals, symbolism, and ancient temple

technological apparatuses and methods of water purification.

design principles.

This research will drive the design and help achieve the

technological

research

will

focus

on

scientific-

primary aim of purifying water.
ii.

Socio-cultural
Given that the project consists of a Hindu temple, this section

Design of the temple and the purification technology will be carried

will look at societal patterns of conduct with respect to Hindu

out in four stages:

traditions, including the concept of purity and the role it plays
in culture, tradition, and social and environmental attitudes.

i.

Preliminary layout
The information from the preliminary research and site

iii.

Analytical

analysis will be used to determine a specific location on the

This research examines ancient texts containing fundamental

site for the temple. Factors such as proximity to the lake,

principles specific to temple architecture, such as the Vastu

accessibility, building typologies of surrounding buildings, as

Shastra. It will include precedent studies that apply these

well as obedience to Vedic requirements will be taken into

principles in order to understand the inner workings of a

account. Once a site is established, the next step will be to

temple.

explore thresholds, entry and exit points of water, cardinal
axes and potential circulation patterns within the site.
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ii.

iii.

Pattern iterations

principles, as well as materiality and envelope. The form of

This stage will explore patterns and symbols that are sacred

the temple will combine aspects of traditional temple forms

in Hinduism. They will be used to test possible plan layouts

– including the gopuram or shikhara that represent Anjali

while satisfying the constraints of the site and circulatory

mudra

patterns within the temple and the site, as analysed in the

organization of spaces based on circulation patterns, sound

previous stage.

and light.

Elemental explorations

The research and design will be carried out simultaneously

Once the site and the initial layout are determined, a more

and will intersect with each other at various stages (see Figure

formal design outcome will be developed. At this stage, the

11).

project will investigate individual elements that define spaces
on site – purification technologies (water purification
methods and how they can be incorporated as design
features), the journey (circulatory patterns), the visitor’s
experience (interaction with water and the spiritual quality of
a Hindu temple) – and spatial qualities that would heighten
the experience of these various aspects. This will also include
an exploration of materials that are suitable for the site and
the project.
iv.

Form development
The final stage is the actual form of the temple. It will include
a refined layout that combines water purification with sacred

and

Meru

(Sanskrit:

mountain)

respectively,
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Figure 11. Methodology diagram showing two strands of related
research. These strands will be developed simultaneously and will
intersect each other at various points in the development of the
project.
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Figure 12. Concept diagram showing the impact of both technological and spiritual influences of the project.
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Figure 13. Cardinally aligned settlement at Mohenjo-Daro, north of the Citadel.
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3.1.

History of Ancient Civilizations in India: The

The civilisation was settled around the Indus River, which
continues to be a source of potable water for China, India, and

Indus Valley Civilization

Pakistan.23 Archaeological findings reveal that the river served as

Indian culture that we are familiar with today is an accumulation of

the main source of livelihood for the Indus Valley people, as their

different aspects of many cultures that existed during different time

primary activities were fishing and agriculture.24 Today, Punjab is

periods. Somewhere along India’s timeline, Hinduism became the

well renowned for its lush agricultural fields, and farming

most widespread religion in India, and its influences in society and

continues to be one of the most common occupations in the

architecture can be observed in the present day. It is crucial to

state.

understand how religion, more specifically Hinduism, has defined

The Indus Valley Civilisation was considered ahead of its time with

India’s culture and traditions.

respect to city planning: its cities utilised a near-perfect grid
layout for dwellings, an intricate drainage system and a

3.1.1. The Indus Valley Civilization

community bath. The drainage channels were separate from the
baths, revealing a heavy emphasis on hygiene.

The Indus Valley Civilization was first discovered during
excavations conducted in the 1920s in Mohenjo-Daro and
Harappa, located between present-day Punjab state in India and
Sindh Province in Pakistan.21 The entire civilisation was spread
across two landmasses that were initially separated by the Indus
River, only later to undergo tectonic changes and become what
we now know as the Himalayas.22

21

Jane McIntosh, The Ancient Indus Valley: New Perspectives (Santa Barbara: ABC-CLIO,
2008), PDF, 4.
22 McIntosh, The Ancient Indus Valley: New Perspectives, 9.

23

"Indus River," Wikipedia, the Free Encyclopedia, last modified April 20, 2019,
https://en.wikipedia.org/wiki/Indus_River.
24 McIntosh, The Ancient Indus Valley: New Perspectives, 134.
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3.1.2. Idolism in the Indus Valley Civilization
Among the many characteristics of the Indus Valley Civilization –
including sophisticated systems of trade and commerce – was
idol worship. Site excavations reveal a place of worship – the
Citadel – which contained the Great Bath and several halls and
rooms, including a chamber that contained a female idol within
it.25 Along with this, there were several tablets with engravings of
goddesses, gods (including a male figure that may have been a
prototype of Shiva),26 trees (such as the Pipal tree, which is still a
sacred tree in Hinduism) and various animals, including the
humped-bull. Some engravings depicted a mixture of two or
more animals to form a complex deity that possibly symbolised a
collection of different powers.
Figure 14. Pashupati Seal, ca 1400 – 1900 BC.

25

McIntosh, The Ancient Indus Valley: New Perspectives, 271.
Kashinath N. Dikshit, Prehistoric Civilization of the Indus Valley (Madras, IN: G S Press,
1938), 33.
26

32

3.1.3. The Great Bath
The Great Bath was one of the most significant structures that
shed light on the importance that the Indus Valley people placed
on hygiene. The large rectangular basin, which was located to the
north of the Citadel mound at Mohenjo-Daro had steps at each
end that allowed for accessing the water within it. The bath was
at the centre of a fenestrated courtyard and was carefully
constructed to be watertight. The colonnade around the bath was
probably a way of separating those who were able to take part in
rituals, from those who were merely able to observe these rituals.
A series of bathrooms to the east of the colonnade allowed for
purification before performing the rituals.27

Figure 15. The Great Bath at Mohenjo-Daro.

27 McIntosh,

The Ancient Indus Valley: New Perspectives, 277 - 278
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3.2.

The genesis of Hinduism: Rituals and their

significance in the Indian context

such as the Vedas, Shastras, Brahmanas, Upanishads and the
Bhagavad Gita.

This section discusses the role that purity plays both in the spiritual
and physical sense in Indian culture. Spiritual purity deals with the
purification of oneself with water whereas physical purity deals with

3.2.1. Role of purity in Hinduism: Caste system

the Indian concept of ‘racial purity’ which is based on the Indian caste

The caste system (refer to Appendix One) has prevailed in India

system.

almost as long as Hinduism. Although in the present day it is

In many Hindu temples today, access to the sanctum is selective. For
example, those who are privileged and can afford to pay for such
access may be able to sit or stand closer to the deity’s sanctum
sanctorum during darshan. There are usually separate rows of entry
in such cases. Therefore, it is important to understand the mentality
of the society in order to approach a design that addresses this
attitude – a lot of which has been shaped by the perception of purity.

illegal to discriminate based on caste, centuries of discrimination
based on this system have made it almost a norm in society to
judge people of lower castes.
The caste system that was originally based on sacred Hindu texts
later went on to define social classes, and its impacts may be
observed in present-day societal patterns, including inside many
Hindu temples – new and old. For example, in ISKCON Bangalore,

In general, Indian culture is largely shaped by customs and traditions

the temple offers privileged access to paying members of the

derived from Hinduism. It is this Hindu spiritual context that sets it

temple to the main shrine, exclusive darshans and even offerings

apart from Western cultures. With many Hindu customs based in

of prasad.

notions of purity, most of them involve the use of water – whether it
is washing hands and feet before entering a temple, lighting diyas

The caste system has divided the society into rich and poor, which

(clay lanterns) and sending them afloat on a body of water, or

has contributed to the lack of education for the poor and this, in

immersing oneself in the belief that one’s sins shall be washed away.

turn, has affected the environment – more specifically, water

The origins of such customs can be traced back to the ancient texts

bodies as discussed briefly in section 2.1.5 of this document.
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Therefore, this project will be inclusive of all public sectors

In Hinduism, several rituals emphasise different aspects of

irrespective of social class.

spiritual purification. Some of the most common rituals are
described below.28

However, even though there is a clear distinction in hierarchy
when it comes to temple privileges, rituals remain constant for
everyone, including water rituals which will be discussed briefly in

i.

Achamanayam
This ritual is performed by sipping water three times while

the next section.

reciting the various names of the Lord that is being
worshipped. It is performed to cure a physical or mental
illness, or to decontaminate oneself if one has touched

3.2.2. The ritualistic connotation of water

something non-sacred before a prayer. It is also
Similarities may be observed between the Mohenjo-Daro Citadel

performed to gain clarity or to invigorate the body.

and a traditional Hindu temple, on the one hand, and the Great
Bath at Mohenjo-Daro and a stepwell or artificial pond on the

28

ii.

Jalaabhishekam

other. Both emphasise ritual purification and hold sacred

The ritual of pouring water over an idol as an act of

meanings. The form of all these artificial water bodies, steps that

purification of the idol or bathing the idol. It is a form of

descend gradually into the water and other aspects such as being

worship that is performed specifically to deities that are

a public gathering area and being open to the sky, have

fierce in nature and represent a high level of tapas

maintained their continuity throughout the ages.

(Sanskrit: heat energy), in order to cool them.

"Water and Hinduism," All You Need to Know About Hinduism, accessed April 22, 2019,
http://history-of-hinduism.blogspot.com/2010/06/water-and-hinduism.html.
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iii.

Jalajapam
This ritual is performed by standing in water and reciting
mantras. A slight variation of this ritual is the Neernila in
which one chants hymns instead of reciting mantras.

iv.

Shiva Jaladhaara
This is the continuous pouring of water onto a Shiva
Lingam idol. It is done using a copper pot (dharapatra)
filled with holy water that hangs directly above the idol,

3.3.

Symbolism in Hinduism

Symbolism is a ubiquitous form of expression in Hindu culture.
Symbols and patterns carry sacred meanings and hence find their
way into Hindu temple architecture. Some of these symbols are at
the scale of the buildings itself, while others are at the scale of
sculpture, painting or decorative art. The Om and Swastika symbols
are the most ubiquitous symbols in Hinduism, and are displayed as a
symbol of protection against evil.

with a drip outlet at the bottom of the pot such that the
water drips continuously onto the idol. A priest chants
mantras as this happens in order to attract positive
energy.
v.

Kaamyasnanam
This is a ritual of self-immersion in holy water performed
to achieve a desire after prayer. A slight variant of this
ritual is Prokshana, where instead of complete immersion,
there is a sprinkling of water over one’s body. This is
usually done where a bath is not possible. The ritual is
performed for physical as well as spiritual purification.

Figure 16. Om (left) and Swastika (right).

Contrary to the current western perception of the Swastika, it has long
been a symbol of good luck and protection in many religious cultures
of Eurasia including Buddhism, Jainism, Celtism, Druidism, etc. and
has existed for many centuries predating its Nazi use. The word
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Swastika or Svastika is a Sanskrit term that means “good luck” or

This section explores the various symbols that are prominent in

“well-being”.29 The Om, also derived from Sanskrit, is a letter from the

Hinduism and will be used as a guide and inspiration for form

Devanagiri script and pertains to the vibration of the sound produced

explorations of the design in this project.

when chanting it. According to Hindu mythology, Om symbolizes the
universe when it was first created30 and is the universal sound that
refers to all Hindu Gods.
Ananya Gandotra in her book, Indian Temple Architecture – An

Analysis of Plans, Elevations and Roof Forms says,
There are three ways the symbolic or the spiritual is
expressed through architecture, the first being sacred
architecture reflecting the structure of cosmos; the
second way is the application of primary geometrical
shapes and proportions using number symbolism or
mathematical mysticism. The third expression is through
building structure and ornamentation, which uses basic
and clear patterns, derived from nature and the living
energies and the geometries derived from them.31

29

John Black, "The Powerful Symbol of the Swastika and Its 12,000 Year History," Ancient
Origins | Reconstructing the Story of Humanity's Past, last modified April 1, 2019,
https://www.ancient-origins.net/myths-legends/symbol-swastika-and-its-12000-year-oldhistory-001312.

30

Matt Caron, "Om: The Meaning, Use, And Benefits Of Chanting One Of The World's Most
Revered Symbols," Sivana East, last modified September 25, 2017,
https://blog.sivanaspirit.com/hd-om-meaning-benefits-chanting/.
31 Ananya Gandotra, Indian Temple Architecture: Analysis of Plans, Elevations and Roof
Forms – Volume-I, (Gurgaon, IN: Shubhi Publications, 2011), 52.
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3.3.1. Vastu elements
In India, most residential or commercial buildings follow
principles outlined by Vastu Shastra, an ancient text that
prescribes a set of rules describing how buildings should be
oriented and laid out. Although this is not strictly followed for all
building typologies, it is mandatory for Hindu temples. Forms of
temples are arrived at based on symbolic representations of
Vastu elements. There are five principal elements in Vastu
Shastra: Earth, Water, Air, Fire and Ether. Each has an associated
colour, shape, orientation, and sense aligned with it (as seen in
Figure 17 on the next page).

3.3.2. Mudras (Hand symbols)
Mudras are hand gestures that have symbolic meanings to
awaken different energies in our bodies. They are based on an
ancient text called Natya Shastra (Sanskrit: Natya = Dance) – a
sacred text for performing arts. Yoga and Indian classical dance

32

"Mudra Essentials - 15 Powerful Mudras and How to Use Them," Sense of Purpose, last
modified February 6, 2018, https://senseofpurpose.org/resources/topic/wellbeing/mudra/.

forms such as Bharatnatyam use mudras. Similar to the Vastu
elements, the fingers on our hands symbolize various energies.32
This section will look at some of the most common mudras and
their meanings. These can be used to assist with the development
of the temple form for the design in this project. The following list
shows the energies associated with each finger in our hands:
i.

Thumb – space or ether

ii.

Index finger – air

iii.

Middle finger – fire

iv.

Ring finger – earth

v.

Pinkie finger – water

Connecting and interconnecting these energies creates loops
and combinations of energies that hold different meanings.
Examples of these may be observed in Figure 18 on the next
page.
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Figure 17. (top) Vastu elements.
Figure 18. (bottom) Mudras.
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3.4.

Temple architecture

Driven by beliefs that are lost in translation over centuries, temple
customs and traditions are strictly practised on a daily basis without
knowledge of their origins and the reasoning behind them. For
example, it is customary to sit down at a temple before exiting, once
all the prayers and rituals are performed. Centuries before
technological advancements that would allow for people to easily
commute from one place to another came into existence, people
were required to walk long distances to access temples located on
the outskirts of towns and villages. Sitting down was a means of
recovering from a tiring journey before leaving the temple and
allowed the worshipper to fully benefit from the visit by feeling
enlightened rather than exhausted. However, today, even with the
ease of access via vehicles, people always sit down at temples for the
sake of not breaking tradition, even if only for a minute. Thus,
tradition has been followed for centuries and has become the norm.
The following subsections discuss the specific ground rules that form
the basis of temple architecture and will serve as guidelines for the
temple design in this project.

33

George Michell, The Hindu Temple: An Introduction to Its Meanings and Forms, (Chicago,
USA: The University of Chicago Press, 1988), 68.

3.4.1. Location and orientation
An ancient Hindu text of predictive astrology, the Brihatsamhita
states, ‘the gods always play where groves are, near rivers,
mountains and springs and in towns with pleasure-gardens.’33
Similary, according to the Vedas (a collection of texts that form
the basis of Hinduism), a temple must be located near a body of
water. In the case where a naturally occurring water body is
unavailable, an artificial pond or bath may be incorporated into
the temple.
The orientation of temples is always perfectly aligned to the
cardinal axes. This has been carried through from the Indus Valley
Civilisation period, where the city was cardinally aligned and is
based on the axis of the sun’s rising and setting. For the same
reason, a temple’s entrance must either face East or West. Prior
to the erection of a temple, the site must be ritually purified,
levelled (perfectly flat) and tested for soil fertility to ensure that
the temple is built on the highest standard of land.
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3.4.2. Layout

The architects who designed Hindu temples followed a square
grid system that was based on the Vastupurushamandala – a
diagram that represents the universe (Figure 19). The layout of
the temple was directly linked to this diagram, including the
placement of the Shikhara and the mandapa. Because the
mandala corresponds to the mahapurusha (Sanskrit: cosmic
man), the entrance begins at the feet of the mahapurusha and
ends at the head as the Garbagriha. The central and largest
square in the grid is dedicated to the main deity of the temple
(an incarnation of Brahma – the creator) and the smaller squares
may be occupied by other deities such as the guardians of the
directions of space or planets (Navagraha ; Sanskrit: House of
nine planets), or any other deity.34 The number of squares
progressively increases in a concentric configuration depending
on the requirements of the temple and its scale, and the location
of various elements within the temple boundaries adhere to this
grid.

Figure 19. Vastupurushamandala.

34

Michell, The Hindu Temple: An Introduction to Its Meanings and Forms, 70.
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back of a tortoise (kurma), conch (shanka), crescent (ardhachandra), pot (kumbha), sword (khadga), and lotus (kamala), as
shown in Figure 20. These layouts have specific applications, i.e.
some types can only be used for specific deities and therefore
cannot be used in general for any temple. However, any temple
plan can take the shape of a square or rectangle, and this is
because the shape of Vastu for gods and Brahmanas is
prescribed as square.
Stella Kramrisch, in her book The Hindu Temple, has laid out a
step-by-step sequence to creating the perfect square as per the

Mayamata :
Figure 20. Different types of layouts
a Hindu temple can take.

How to make a square requires a cord (sutra) of the
desired length of the square, its division in half, fixing of

According to the Shilpa Shastras, there are sixteen types of

poles in the middle of the east-west line and at the

layouts that a temple can take, many of which can be seen in

cardinal points, and the drawing of circles from these

These include the square (chandura), rectangle

points with the length, and half the length of the cord

(agatra), trapezium (with uneven sides – like a cart – shakata),

respectively as radius. The exterior points of intersection

circle (vritta), elliptical (kritta vritta), triangular (dwaja), diamond

of the four circles about the eastern, southern, western

or rhombus (vajra), arrow (shara), umbrella (chatra), fish (meena),

and northern poles with a diameter equal to the length

Figure 20.
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Sreenivasa Rao, "Temple Architecture- Devalaya Vastu – Part Four (4 of 9),"
Sreenivasarao's Blogs, last modified March 3, 2018,

https://sreenivasaraos.com/2012/09/08/temple-architecture-devalaya-vastu-part-four-4of-7/.
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of the cord are the four corners of the required square

A diagrammatic representation of this is shown in Figure 21.

field.36
Ananya Gandotra studied and derived a sequence called the
square-circle-square (SCS) sequence based on the above
principle, by analysing built temples. In this sequence, the
innermost square pertains to the pedestal on which the idol sits.
From this, a circle is drawn such that the diameter of the circle is
equivalent to the length of the diagonal between corners of the
square, and the circle intersects these corners. This process is
then repeated several times.37 The squares are rotated at an
angle of 22.5o to form a 16-point star, also known as the Sri

Yantra.

3.4.3. Form
Figure 21. (top)
Representation of Stella
Kramrisch's sequence.

In addition to following design principles laid out in sacred texts,
temple form inevitably references nature and in particular, Meru

Figure 22. (bottom)
Ananya Gandotra's
SCS or Square-CircleSquare sequence.

36

Stella Kramrisch and Raymond Burnier, The Hindu Temple (Calcutta: University of
Calcutta, 1946), 22, https://archive.org/details/in.ernet.dli.2015.62118/page/n31.
37 Gandotra, Indian Temple Architecture: Analysis of Plans, Elevations and Roof Forms –
Volume-I, 28.

(Sanskrit: mountain). The towering nature of the temple’s

Shikhara, (or spire), is based on this portrayal.38 The hollow

38

Gandotra, Indian Temple Architecture: Analysis of Plans, Elevations and Roof Forms –
Volume-I, 69.
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interior represents a cave, an artefact of ancient temples in India

room in which the deity’s idol sits) is a secluded, dark space in

that was carved into rock. The exterior envelope reflects a

comparison to the openness and lightness of the rest of the

mountain with an exaggerated height to accentuate the

temple. Moreover, the Shikhara is placed directly above the most

connection between heaven and earth. The cave-like nature of

sacred part of the temple, which is the Garbagriha (womb

the Shikhara places a heavy emphasis on light and darkness,

chamber). This forms the principal vertical axis of the temple. The

adding to the sanctity of temples.

exaggeration of this mountain-like superstructure is perhaps to
denote that the deity is a pathway to heaven.

Early cave temples were constructed in such a way that the
progression would go from an open and light space into a

Another important aspect of temple form is symmetry, a

confined, dark space where the deity was placed.39 This affected

characteristic based on Hinduism’s links to cosmic numerology.

the progressive height differences in the form, where the highest

In Hinduism, symmetry and proportion of the various parts of the

point was the Shikhara, where the idol was located, preceded by

temple form represent perfection and therefore if the temple is

a lower mandapa and in some cases, a lower yet corridor called

symmetrical, the universe is balanced and perfect.

ardha mandapa or “half” mandapa. The form that resulted further
reflected the form of mountainous ranges.
At a later period, when temples were constructed using stone,
brick, and masonry rather than being carved out of rock, this
aspect of design (the cave-like nature, light-dark gradient and the
representation of Meru) remained in principle in all temple
designs. This is perhaps why the Garbagriha or Devagriha (the

39

Gandotra, Indian Temple Architecture: Analysis of Plans, Elevations and Roof Forms –
Volume-I, 70.

3.4.4. Circulation
Circulation patterns in temples follow the same principle as the
form, going from lightness to darkness. The light-dark gradient
gradually narrows the focus down to the Garbagriha. This type of
contrast between dark and light spaces is used in combination
with the volume of these spaces, usually to highlight an element
of importance in that space – it could either be the deity, the

44

Garbagriha as a whole, a relic in some instances, or a feature. The

In Hinduism, there is a legend that Lords Shiva and Parvathi told

access to these spaces or the connection between them reflects

their sons Lords Ganesha and Karthikeya to orbit the world and

these traits. For instance, when a devotee enters the temple

whoever came back first, won. While Karthikeyan set out to orbit

corridor, they are in a dark corridor that ends at the Garbagriha.

the world on his peacock, Ganesha orbited Shiva and Parvathi

Another narrow corridor surrounds the Garbagriha and creates a

stating that they were his world, and won the race.41 This is why

path for circumambulation.

circumambulation is a huge part of idol worship. It is also the
reason why for any prayer, Lord Ganesha is the first Lord to be

Circumambulation

(Sanskrit:

Pradakshina)

is

an

act

of

worshipped.

worshipping the deity, in which the deity denotes the world
around which the people orbit. This practice can be traced back
to the Indus Valley Civilisation where the Indus Valley people
would walk in concentric circles around a sacred object in a
clockwise direction (following the natural orbit direction of the
earth around its axis and around the sun).40 The only exception is
with a Shiva Lingam where one walks up to the Gomukhi (the
outlet for the abhishekam water) and returns to the starting point
and can do so several times. This is because it is forbidden to
cross the Lingam’s Gomukhi. The number of times people

Figure 23.
Circumambulation
patterns:
(left) Any Hindu deity.
(right) Shiva.

circumambulate around a deity is either three or multiples of
three, as this number is considered auspicious in Hinduism. The
most common numbers are three, nine and twelve.
40

Jane McIntosh, The Ancient Indus Valley, 277-278.

41

Arun Ganapathy, "Why We Circumambulate - Times of India," The Times of India, last
modified August 11, 2011, https://timesofindia.indiatimes.com/Why-wecircumambulate/articleshow/7594272.cms.
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3.4.5. Patterns and artistic expression
Intricate patterns are incorporated into the form of the temple for
aesthetic reasons and are found on the interior walls, ceilings,
pillars and the exterior envelope. Some of these patterns
incorporate sacred symbols imbued in the materials used to build
the temple. Sculptural artefacts in the temple architecture usually
narrate a story, and in most cases, these stories pertain to the
deity that the temple houses. It is common to find similar
sculptural styles or artistic styles in buildings that were built in the
same era or by the same people. Some temples have no
sculptural expression. Instead, they bear abstract patterns or
figurines. They vary depending on the preference of the
individuals who were responsible for the erection of these
temples.
Figure 24. Ceiling with intricate patterns and sculptures at Meenakshi Temple in
Madurai, Tamil Nadu.
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3.4.6. Materials
Ancient temples are remnants of the Hindu society for which they
were built. Choice of materials directly reflected the caste of those
who built the temple. According to the Mayamata (one of the
treatises of Vastu Shastras, particularly dealing with temple and
housing architecture), stone or wood are suitable materials for
constructing temples as they are worthy of the Gods, Brahmans
(first class) and Kshatriyas (second class), but not of Vaishya (third
class) or Shudra (fourth class) castes.42 Often the colour of the
material was symbolic of the Hindu caste that built the temple.
For example, white stone such as marble represented the elite
and therefore is to be used by Brahmans, red stone by Kshatriyas,
yellow by Vaishyas and black by the Shudras. It was, however, not
uncommon for temples to be built with plaster or mud.
Materiality also depicts the gender of the deity. For example, brick
and stone are suitable for a male deity, as they are sturdy and
bold whereas a brick and wood temple, represents a female deity

(a)

(b)

Figure 25. Textures found on various temples:
(a) Stone
(b) Brick
(c) Marble

due to the delicate nature of wood. The Shastras strictly prohibit
reclaimed materials.43

42

Michell, The Hindu Temple: An Introduction to Its Meanings and Forms, 78.

43

Michell, The Hindu Temple: An Introduction to Its Meanings and Forms, 78-79.

(c)
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3.4.7. Temples and water
Water elements in temples are usually not integrated with the
temple building, rather they are built as separate features on their
own within the premises. Water in Hinduism has a spiritual
significance and the physical engagement comes into play when
rituals are performed with water to attain spiritual purity as
discussed in the earlier sections of this document. Usually, a
water feature in Hindu temples is in the form of a pond.
Historically, Hindu temples have used rectangular forms for
ponds, because of their simplicity and symmetry. According to
the Shastras, the pond must be located in the northeast direction,
which is also the direction one must face while praying.44 The
pond is usually the last segment of the spiritual journey,
beginning with praying to the deity and ending with spiritual
cleansing through water rituals. Another reason for this
placement is because in Hindu culture, once water has been used
for a purpose or made contact with, the water is no longer pure
enough to re-enter the temple. Since this project integrates a
sewage treatment facility with the proposed temple, the

44

Rameshwar Prasad, "Vastu Shastra: Vastu for Temple," Vaastu International, accessed
May 11, 2019, http://www.vaastuinternational.com/vaastutemples.html.

placement of the different design components, such as STP tanks,
the temple building and the pond, will be affected by this.
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Figure 26. Pond outside the ancient Vitthala Temple at Hampi, Karnataka.
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4.1.

Sewage Treatment Plants

chamber, in which inorganic matter such as sand is removed; (ii)
primary clarifiers, which separate organic and inorganic solids;

In India and most other countries, the current widespread method for

and (iii) secondary clarifiers, where the biological sludge is

water purification is using sewage treatment, often known as

separated from the treated effluent. Once the suspended solids

wastewater treatment. Sewage treatment plants consist of a

are removed, low density solids or liquid particles such as oils,

combination of processes, each one specific to separating the

grease and fibres are removed using flotation – a process in

individual constituents of the water in order to remove impurities.

which gas bubbles are introduced into the tank to create
pressure. Since different densities separate at different

A typical sewage treatment plant consists of three stages of

pressures,46 lower densities rise to the top and are skimmed off,

purification: primary, secondary and tertiary. A diagrammatic

while higher densities are removed from the bottom of the tank.

representation of what occurs at each stage is provided in Figure 27.

The last step of primary treatment is pH neutralization. On the
pH scale, pH 7 refers to neutral, which is the state of pure water.

4.1.1. Primary treatment

If the pH value is less than 7, the water is acidic, and if greater, it
is basic. Usually, treated water has a pH range between 6.5-8.5

The primary treatment phase of a sewage treatment process

for optimum biological activity.47 Depending on the pH of the

involves the removal of grit and suspended solids to refine the

wastewater, acidic or alkaline streams are mixed in, in order to

wastewater for the next stage. This process begins with screening,

neutralize it.

using a combination of fine and coarse screens that remove up
to 25% of solids. The next step is sedimentation where a further
40 – 60% of suspended solids are removed.45 A typical
sedimentation tank is made up of three chambers – (i) a grit
45

R. S. Ramalho, Introduction to Wastewater Treatment Processes (New York: Academic
Press, 1977), 71.

46
47

Ramalho, Introduction to Wastewater Treatment Processes, 107.
Ramalho, Introduction to Wastewater Treatment Processes, 114.
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4.1.2. Secondary treatment

allowing liquids to pass through.49 Sludge may be further dried
by using sand beds to soak up the moisture.

The second phase of sewage treatment begins with biological
sludge removal, also known as the activated sludge process. In

4.1.3. Tertiary treatment

this process, oxygen is introduced to the wastewater that has
undergone primary treatment. The oxygen makes use of the

Many sewage treatment plants end their process at secondary

micro-organisms present in the wastewater to digest the sludge.

stage treatment as the treated water is not intended for reuse.

Following this, the resulting sludge is coagulated using the

The water resulting from secondary treatment is usually

process of flocculation, a mixing technique that causes heavier
bits of sludge to cluster together so they can be removed.

redirected back into water bodies to replenish them. Generally,

Secondary treatment generally occurs in two main tanks: the

wastewater did not contain industrial wastes and can therefore

tertiary treatment is not carried out for two main reasons – (i) the
be returned to water bodies after treating biological waste; and

aeration tank and the settling tank.48 In the aeration tank,

(ii) the treated water is not intended for potable uses.

digestion of sludge occurs to produce biogas. In the settling tank,
digested sludge is left to settle to the bottom, to be later

However, in the case of industrial wastewater, as in this project,

removed. Other particles that were not digested float on top
during aeration and are removed separately.

tertiary treatment is required before the water may be

Once sludge is removed, it is dewatered and dried, and it is safely

chemical processes – in which chemicals are used to extract

repurposed. This final stage consists of a series of physiospecific components in the water – to remove any remaining

disposed of. The most common method for dewatering is

suspended solids.50 A typical tertiary treatment plant consists of:

vacuum filtration, whereby water is removed under applied
vacuum through a porous medium that retains solids, while
48

"Activated Sludge," Wikipedia, the Free Encyclopedia, last modified January 19, 2005,
https://en.wikipedia.org/wiki/Activated_sludge#Purpose.

49
50

Ramalho, Introduction to Wastewater Treatment Processes, 311.
Ramalho, Introduction to Wastewater Treatment Processes, 344.
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i.

Suspended solids removal

v.

Electrodialysis

Any suspended solids that are leftover from the primary

Electrodialysis is a process in which electrolytes (positively

and secondary treatment are removed using physio-

or negatively charged ionic solutions) exchange ions

chemical treatment.

under the influence of an electric field. This removes
unwanted nitrates from the water.

ii.

Carbon adsorption (organic matter removal)
Activated carbon (ionic carbon molecules) is introduced

iii.

vi.

Chemical oxidation (chlorination)

to the surface of the wastewater, where a layer of a solute

Chlorination is used for the following purposes: 52

accumulates due to imbalances in forces. This layer is

-

Disinfection

then removed.

-

BOD (Biological Oxygen Demand) reduction

-

Elimination or reduction of colours and odours

Ion exchange

-

Oxidation of metal ions

Similar to carbon adsorption, ion exchange is simply the

-

Oxidation of cyanides to innocuous products

exchange of ions through electrostatic forces. This
process is carried out to demineralize the wastewater..

vii.

UV treatment
UV treatment is done to kill bacteria and viruses using UV

iv.

Reverse osmosis

radiation. However, UV treatment alone is not enough

Reverse osmosis is when pressure differences force

and must be used in conjunction with other processes.

wastewater to move through a porous membrane in the
opposite direction to normal osmosis. This membrane
removes ions, unwanted molecules and larger particles.51

51

"Reverse Osmosis," Wikipedia, the Free Encyclopedia, last modified April 8, 2003,
https://en.wikipedia.org/wiki/Reverse_osmosis.

52

Ramalho, Introduction to Wastewater Treatment Processes, 387.
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4.1.4. Waste disposal

4.1.5. Water outlet

Most of the wastes generated as sludge in the primary and

Once tertiary treatment is complete, the purified water can be

secondary stages can be recycled. Biodegradable wastes can be

redirected back into a water body or repurposed for human

used as fertilizers and some non-biodegradable wastes such as

consumption. In several cases, the treated water from one plant

minerals can be recycled by industries that use them for

joins that of another plant and the combined water is channelled

production. However, there are some wastes that cannot be

into a water body, distribution network or supplier to get water

recycled and have to be discarded in a safe manner. In such

to places where water is scarce.

cases, these wastes are either incinerated or disposed of in a
landfill.53 Alternatively, waste build up at landfills and harmful
fumes from incineration can be prevented in the initial stages of
purification by using organic coagulants that reduce the amount
of sludge production.54

53

Ramalho, Introduction to Wastewater Treatment Processes, 22.

54

Ramalho, Introduction to Wastewater Treatment Processes, 29.
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Figure 27. Typical Sewage Treatment System diagram.
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This project will focus on adding a tertiary treatment facility to an
existing secondary treatment plant. However, this tertiary
treatment is only indicative as it would require extensive
engineering expertise to determine exact tank sizing and
components required. The design will focus solely on the
architecture of these tanks, particularly form, layout and
aesthetics for attracting public interaction. The estimates for
sizing will be calculated based on the total volume of water to be
purified per day.

57
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This section includes a selection of South Indian temples, especially ones in the
state of Karnataka as this project is focusing on its capital city, Bangalore. The
discussion pertains to the analysis of these temples, specifically in terms of form,
layout, light, interactivity and water elements. There are four temples in this
discussion – Meenakshi Sundareshwar Temple in Madurai and, Virupaksha
Temple, Prasanna Virupaksha Temple and Vitthala Temple in Hampi.

61

Figure 28. Meenakshi temple, Madurai.
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5.1.

Meenakshi Sundareshwar Temple, Madurai
(Tamil Nadu)

5.1.1. Background
Meenakshi temple is located in the heart of Madurai, in Tamil
Nadu, with streets that radiate from the temple’s centre in the
form of a lotus. It is speculated that the temple was erected in the
seventh century, going by the only recorded evidence from a
hymn of the Saivite saint Sambandar.55 Although there are several
legends that explain how the temple came into existence, every
legend has a similar outline (Appendix Two). The temple was
closed for fifty years after a 14th century Muslim invasion that
destroyed many parts of the temple. The succeeding Nayak kings
reconstructed it.

5.1.2. Architecture
Meenakshi temple follows the Dravidian style of architecture.56
The temple has fourteen gopurams, four of which are located at
the four main entrances, facing the cardinal axes. The principal

gopuram is the tallest at 48 metres, located at the southern
entrance of the temple. Each gopuram is unique and represents
a different time period as different kings completed them.
However, there remains a continuity in the architectural style,
such as the exquisite use of colour, the towering nature of the

gopurams, and the use of similar materials.
The temple features a pond with a golden lotus in the centre and
several mandapas of which the Meenakshi, kilikootu (kili, Tamil:
parrot) and oonjal (Tamil: swing) mandapas are the prominent
ones. The most remarkable feature of this temple, however, is the

Sahasratambha Mandapam or Hall of 1000 pillars. Although there
are 997 pillars in total, only 985 of them are visible as the
remaining are hidden from view.57 Immediately outside this hall

55

56

Ambujam Ananthraman, Temples of South India, 2nd ed., (Chennai: East West, 2006), 123.

There are three styles of temple architecture in India – Nagara, Dravidian and Vesara.
Nagara is a style that is found in North Indian temples and consists of two buildings i.e. the
main shrine that is taller than the adjoining mandappa, connected by an open or closed
vestibule. The entrance doorway is usually heavily ornamented. Dravidian style is typically

found in South Indian temples. In this style, the gateways (called gopurams) are ornate.
They are towering superstructures that form the perimeter of a courtyard in which the
mantappa and the shrine sit. Vesara style is a less common style found in South Indian
temples and is a hybrid of the former two styles.
57 John Murray, A Handbook for Travellers in India, Burma, and Ceylon: Including the
Provinces of Bengal, Bombay, Madras, The United Provinces of Panjab, Eastern Bengal and
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are five musical stone pillars which produce five unique notes

recognised from miles away. The bold use of colour and

when struck.

the grandeur of the Gopurams invigorate the streets and
instil a sense of authority over its surrounding buildings.

5.1.3. Analysis
The main aspects of Meenakshi temple that are relevant to this
project are the artistic expression of its form and layout, and the
ways light is used. The plan consists of a series of alternating open
and enclosed spaces laid out along highly ornate hallways that

The towering nature of the gopurams can be compared
to that of the Anjali Mudra (Figure 29) in that they
resemble the joining of the palms. These gopurams are
at the entrances and therefore act as a greeting to the
visitors, just as the mudra acts as a greeting between
people.

draw the visitor’s attention to the deity that resides at the end of
each hallway.

i.

Axes: When one draws a line connecting gopurams lying
on the same axis, they intersect at the Sundareshwar
(Lord Shiva) shrine, indicated by the red square in Figure
33. This might have been done to maintain straight lines
of sight to the entrances from the shrine to the centre.

ii.

Entrances: The temple is in the heart of Madurai city and
serves as a significant landmark capable of being
(a)

Assam, The North-West Frontier Province, Baluchistan, and The Native States of Rajputana,
Central India, Kashmir, Hyderabad, Mysore, etc, 8th ed., (Calcutta: Thacker, Spink, & Co.,
1911), 433.

(b)

Figure 29. Comparison of a
gopuram at Meenakshi temple with
the Anjali Mudra.
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iii.

Open and closed spaces: The temple’s plan reveals a
series of enclosed, partially enclosed and open spaces,
represented in pink, beige and white respectively (Figure
32). These spaces do not appear to be arranged in any
particular order, and the size of the main shrine within
each space varies, with the Sundareshwar shrine being
the largest (A) and the Meenakshi shrine (B) being the
second largest. This creates an interesting experience in
the journey through the temple, evoking different types
of emotions corresponding to the different types of
spaces.
Figure 30. Lotus pond at Meenakshi temple in 1858.

iv.

The lotus pond: The pond bears a golden lotus which
marks the centre of Madurai city. The rotating nature of
the steps down to the pond appear to mimic the petals
of the golden lotus, which twist around the stem. People
sit on these steps that descend into the pond and come
into physical contact with the water.

Figure 31. Lotus pond at Meenakshi temple, present.
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Figure 32. Analysis of plan of
Meenakshi Temple showing types of
spaces and axial connections.
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Figure 33. Photograph of the Pudu Mandappam overlayed with a horizontal
gradient.

v.

Light: A notable quality of the temple is that it uses light
in a profound manner. There are several ways in which
light has been used in the temple. First, there is a gradient
going from light to dark leading up to a Garbagriha.
Figures 33 and 34 show this horizontal gradient going
towards the garbagriha. This emphasizes the visitor’s

Figure 34. Horizontal gradient isolated from the image.

focus towards the idol.
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Figure 35. Photograph of the corridor surrounding the Lotus
pond overlayed with the vertical gradient.

Figure 36. Vertical gradient isolated from image.

Another type of gradient that can be observed is the vertical

This is found in semi-open spaces within the temple such as

gradient that goes from left to right as shown in Figures 35 and

corridors.

36.

68

The third method of utilizing light in the temple is via diffused
light, either in the form of a clerestory lighting such as in Figure
37 or reflected lighting as shown in Figure 38.
Light has been used in these ways to maximize natural daylight.
As a result of this, the building glows in certain parts where the
light highlights the spaces. This helps narrow down the focus to
a singular element in space or in some cases, creates a threshold

Figure 37. Use of clerestories for natural daylight inside the temple.

between two adjoining spaces. The experience is engaging and
playful, which reflects on the playful exterior with the use of
colour.

Figure 38. The Golden
Pillar reflecting light onto
surrounding elements.
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Figure 19. Meenakshi Temple Gopuram

Figure 39. Virupaksha temple, Pattadakal.
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5.2.

Virupaksha Temple, Pattadakal (Karnataka)

5.2.2. Architecture
The temple has two courtyards – an interior courtyard and an

5.2.1. Background

exterior courtyard. The eastern gopuram (main gopuram) sits at
The Virupaksha temple is one of the most significant temples in

the end of the exterior courtyard. Another smaller gopuram sits

Hampi that is still in use. It is dedicated to Lord Shiva in his avatar

in the middle of the temple and acts as a transitional gateway

as Virupaksha and is recognised as a World Heritage site by

into the main sanctum area.

UNESCO.

58

The temple sits on the southern banks of the

Tungabhadra River and has two gates along the east-west axis,

In front of the main sanctum of Virupaksha, there is an antarala

with the main gate facing east. The temple’s gopuram stands tall

(the space between the Garbagriha and the mandapa), an ardha-

at 52 metres. It was constructed in 1442 and later repaired in

mandapa (Kannada: ardha = half) and maha-mandapa (also

1510. The entrance as a bold feature is typical of the style of

referred to as ranga-mandapa). The ranga-mandapa is highly

temples in the south of India as attributed to the Dravidian style

ornate and is a five-aisled mantapa with a range of composite

of temple architecture.

pillars.60

59

58

"Virupaksha Temple, Hampi," Wikipedia, the Free Encyclopedia, last modified September
13, 2006, https://en.wikipedia.org/wiki/Virupaksha_Temple,_Hampi.

59
60

D. Devakunjari, Hampi (New Delhi: Archaeological Survey of India, 1998), 54.
Devakunjari, Hampi, 54.
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5.2.3. Analysis
The Virupaksha temple is a testament to the architect’s vision of
geometry. The detailed expression of sculptural elements in the
structure and form of the Gopurams and mandapas showcase
the artistic abilities of the artists of the time with respect to the
various design elements.
A notable feature in the temple is the direct connection between
the adjoining river and the interior of the temple, where the river
water is drawn into the temple via a channel. This channel is not
visible in plan as it runs over the roof of the kitchen, falls into the
kitchen and flows out into the courtyard. Although it is not a
prominent feature, it is a bold element in terms of establishing a
link between the adjoining river and the temple. For the purpose
of this project, the analysis of this temple will inform the spatial
organisation and spatial gradient (transition from one space to
another without a clear threshold).
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Figure 40. Plan of Virupaksha temple showing spatial gradient in terms of progressive height
differences, and the horizontal axis.

73

Figure 41. Southern (partial) elevation showing the triangular shape of the gopurams that relates
to the symbol of the fire element in Vastu.
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Section 3.3.1 of this document discusses the various Vastu
elements and their corresponding shapes. Looking at the
following Figures of the Virupaksha temple, one may be able to
see the fire element (triangle) being portrayed both in plan and
in elevation. The two gopurams mentioned earlier, along with the
main shrine (shrine of Virupaksha), align with the east-west axis
as indicated by the red line in the plan, in Figure 40. Lines drawn
from the outer edge of the gopurams to the centre of the

Garbagriha form a narrow triangle, indicated in yellow.
Similarly, in Figure 41, the gopurams can be simplified into
triangles and are indicated in yellow.
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The height from the main gopuram to the sanctum sanctorum is
a steady yet gradual decrease. This means that if a line were to
be drawn from the top of the main gopuram, intersecting the top
of the middle gopuram, to the top of the main sanctum, it results
in a triangular formation. Combining the vertical and horizontal
triangles, the temple (in an abstract, volumetric interpretation) is
a horizontal pyramid, whose starting point is at the centre of the

Garbagriha, projecting outwards and gradually increasing in
volume, ending at the entrance of the temple (Figure 43). It can
be interpreted as a symbolic representation of the projection of
the fire energy. In this case, the source of the fire energy is Lord
Shiva in the form of Virupaksha.
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Figure 42. Abstract spatial interpretation of the Virupaksha temple layout.
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Figure 43. Prasanna Virupaksha temple, Hampi.
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5.3.

Prasanna Virupaksha Temple - Underground

to climatic conditions, the floor of the temple is only submerged
in water during heavy rain periods. Figure 44 (d) shows the

Shiva Temple, Hampi (Karnataka)

temple when submerged in water.

5.3.1. Background
5.3.3. Analysis

The Prasanna (Kannada: Delighted) Virupaksha temple (more
commonly known as the Underground Shiva Temple) was once

Similar to the Virupaksha temple, this temple draws water from

entirely underground to allow the Shiva Lingam to stand

the Tungabhadra River into the main sanctum, via a narrow

surrounded by water.61 It was built around the same time as most

channel. Both temples are dedicated to the same deity, Lord

buildings in Hampi, around the 14th century AD, upon the

Shiva, in the form of Virupaksha. The fact that the temple was

coronation of Krishnadeva Raya who donated towards its

deliberately built so that the main sanctum and the deity it houses

construction.

62

are partially submerged in water is a bold design approach that
establishes a connection with water both spiritually and physically.

5.3.2. Architecture

Being underground has a direct impact on the perception of the

Like most temples, this temple also faces east. The temple’s

of water, which augments the sensory experience of the temple.

space: the heavy darkness combines with the echoing of sounds

gopuram is not a typical one. It has two tiers and is devoid of any
superstructure. There are several axial mandapas, with the
easternmost one being a seven-aisled maha-mantappa with a tall
and tapering dipa or dhvaja stambha (column) protruding
through its roof.63 A narrow channel as shown in Figure 45 directly
draws water from the Tungabhadra River. In the present day, due
61

Albert H. Longhurst, Hampi ruins described and illustrated (Madras: The Superintendent,
Government Press, 1917), 91.

62
63

Devakunjari, Hampi, 44.
Devakunjari, Hampi, 44.
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(a)

(b)

(c)

(d)
Figure 44. (a)Entrance to the temple
(b) and (d)Views inside the temple
when submerged in water.
(c) Water channel bringing water into
the temple.
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Figure 45. (left) Standalone pillar (dhvaja stambha)
(right) Water channel that brings water from the
Tungabhadra River.
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Figure 46. A mandapa (not in use) at Vitthala temple, Hampi.
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5.4.

Vitthala Temple, Hampi (Karnataka)

5.4.1. Background
The Vitthala temple is perhaps the most famous of all temples in
Hampi, and it houses the iconic stone chariot that is believed to
have been carved out of a single piece of stone. Even today, the
chariot can be moved on its stone wheels.

5.4.2. Architecture
The Sangeetha (Kannada: music) Mandapa boasts 56 musical
pillars that each produce a unique musical note when struck. The
fascinating feature is that they produce all seven notes of the

Shruti (or melody) in Carnatic music.64 Some pillars also replicate
sounds of different instruments that are typically found in

Carnatic music such as the Mridangam or the flute. It is said that
there was a time when the sounds produced by these pillars
could be heard from a mile away.
The temple comprises of several shrines. One of the shrines in
particular (dedicated to Lord Shiva) has an underground
passageway surrounding the deity (Figure 49). Once the worship
was done, devotees would circumambulate by descending into
this dark space. The space has a drainage line to collect and drain
the liquids from the rituals of abhishekham performed for the
deity. There is a slight opening around the passageway adjacent
to the walls of the sanctum allowing this. This opening also acts
as a light shaft for the space. In the passageway, there are also

Figure 48. Stone chariot at Vitthala temple.

64

Carnatic music is a style of classical Indian music that originated in the south of India.
Hindustani, another form of classical Indian music originated in the North of India.

several carvings of sculptures that can be seen, but with difficulty,
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as there is insufficient light. The overall feel of the space is dark

merely allow the drainage of liquid from the sanctum wall into

and eerie.

the drainage lines, it also highlights the movement of water
through the building. The sanctum walls are wet when the water

It is unclear whether the temple was ever completed or if it was

drains, creating a sensory experience that encourages people to

completed but destroyed by the Muslim invasions. Although the

interact with water.

temple is not used now, some parts of it show signs that it was
used for worship for some time. Outside the temple, there is a
rectangular stepped pond (dried up now), followed by a line of
pillared divisions that could have been a marketplace once.

5.4.3. Analysis
The musical pillars in the temple encourage people to interact
with them. The pillars are hollow, and the depth of each pillar
varies, creating a unique sound from each pillar. Using sound as
a design feature in this project could encourage the public to
engage with the temple. This could be in the form of an element
that combines sound and water.
The second interesting element that is interesting at the Vitthala
temple is the passageway discussed above, which creates an
eerie feeling. Although the light shaft was perhaps intended to

Figure 48. Musical pillars at Vitthala temple.
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Figure 49. (left)Entry and exit to underground circumambulation path.
(right) Closer view of the threshold.
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This section looks at a number of precedents of sewage treatment plants (STPs).
Since STPs are not usually designed for the public, they tend to have an industrial
feel. However, there are some STPs that are designed to include public interaction
and these have been discussed in this section.
STPs do not have standard sizing and are designed to suit particular needs. This
requires specific engineering and is outside the scope of this project. Therefore,
the following research focuses on the aesthetics of these STPs.
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6.1.

San Claudio Sewage Treatment Plant, Spain

The San Claudio Sewage Treatment Plant reveals a modern
approach to industrial design. The plant uses sheds with
exaggerated heights to accommodate the machinery and allow
access to them. The high ceilings create a feeling of openness
within the otherwise enclosed space. The materials used in the
construction are concrete, embossed aluminium, concrete plaster
and translucent polycarbonate.65 These were chosen with the
intention of keeping the construction simple, low cost and easy to
maintain. The translucent polycarbonate and the exaggerated
heights contrast with the heavy concrete and allow natural daylight
in. At night, the building appears to glow due to the lighting within.
This building sits in its rural context in a subtle, yet bold manner: it
stands out with its abstract form alongside a colony of houses that
are similar in design. The light polycarbonate encasing of the
building is comforting, as opposed to the common industrial style
of a sewage treatment facility that is functionally-driven and can be
intimidating.
Figure 50. Exterior aluminium clad façade.
65

"Sewage Treatment Plant of San Claudio / Padilla Nicás Arquitectos," ArchDaily, last
modified May 30, 2017, https://www.archdaily.com/872301/sewage-treatment-plant-ofsan-claudio-padilla-nicas-arquitectos.

90

Figure 52. Abstract forms that stand out.

Figure 51. Light polycarbonate encasing that appears to glow.

Figure 53. Exaggerated heights that
adds to the overall lightness.
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6.2.

Taoyuan Sewage Treatment Project, Taiwan

The Taoyuan Sewage Treatment Project is an educational centre
that creates public awareness about water treatment. Therefore, the
building is designed to accommodate a flow of people through the
building.
The design was inspired by mountain ranges66 and mimics their
form in a poetic manner. It features a double skin created with
modular steel frames and aluminium louvers. The colour is
deceiving in the sense that the steel seems to look like bamboo,
thereby imparting a natural, organic feel to the design. The use of
louvers is specifically designed to suit the hot local climate, allowing
fresh air into the building and providing shade within it. The entire

Figure 54. Aluminium louvres that make the building feel airy.

building plays with light and shadow, creating an environment that
changes throughout the day.
Another notable feature is the purification pond, which is the focal
point of the building. Purified water continuously falls into the pond.
The sound of falling water along with the sight of moving of water
creates a sensory engagement.
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"Taoyuan Sewage Treatment Project / Habitech Architects," ArchDaily, last modified
August 22, 2018, https://www.archdaily.com/900447/taoyuan-sewage-treatment-projecthabitech-architects.

Figure 55. The building at night; the building glows at
night because of the interior lighting.
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(a)

(d)

(c)

Figure 56. (a) The aluminium louvres create an interesting
display of light and shadow inside the building.
(b) The louvres give a light and airy feeling within the building.
(c), (d) and (e) Water continuously falls into the purification
pond – the main focal point inside the building, and an
engaging feature that combines sight and sound.

(b)

(e)

93

6.3.

Newtown Creek, Wastewater Treatment
Plant, Manhattan

The Newtown Creek Wastewater Treatment Plant was built over
many years by adding onto an existing plant.67 Rejecting
conventional cylinders, tanks at Newtown Creek are instead egg-like
structures that are connected on top via a glass walkway. The
adjacent buildings contrast with their rigid forms and bold colours,
creating a visually engaging and playful environment. The
combination of the curved egg-like cylinders with flat steel and the
plain, but colourful buildings, balance each other out. This creates
an interesting link between the buildings and the tanks. The glass
walkway that is open to the public, letting in natural daylight and
engaging public interaction visually.
The main elements that can be taken away from this are the
contemporary forms, contrasting nature of the buildings with the

(c

tanks, and the bold use of colour. In this project, the chosen site is
surrounded by various building typologies. This type of approach

Figure 57. Egg-shaped tanks at the sewage treatment facility.

could be useful in formulating a link between the proposed design
and the existing context.

67

"Ennead Architects + Vito Acconci + George Trakas: Newtown Creek," Designboom |
Architecture & Design Magazine, last modified June 17, 2013,

https://www.designboom.com/architecture/ennead-architects-vito-acconci-george-trakasnewtown-creek/.
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(a)

(c)
Figure 58. (a) and (b) Bold use of colour to contrast with the steel tanks.
(c) Glass walkway that connects the tanks and engages the public
with these tanks.

(b)
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7.1.1. Site selection

iv.

Thresholds (water entry and exit points, building
threshold explorations, etc.)

In order to design a Hindu temple, one must comply with the
sacred architectural rules as outlined in the Vedas and Shastras,
some of which have been discussed in the previous sections
within this document. The main factors that are directly
associated with the site as prescribed in the Shilpa Shastras are:
i.

Fertility of soil – soil must be extremely fertile and tested
for its ability to grow plants within an auspicious
timeframe.

ii.

Land must be level – in the case that it is not already flat,
it must be levelled.

iii.

The shape of the site must be square and symmetrical. In
cases where it is not possible to find a square site, the site
must be demarcated and the boundary must be clearly
redefined to form a square or rectangle.

Other key factors include:
i.

Close proximity to the lake.

ii.

Close proximity to an STP.

iii.

Accessibility to site; and

In this project, due to the limitations of land availability and the
necessity to choose a site that is close to the lake and a sewage
treatment facility, the chosen site is an irregular shape. This
means that in order for this site to be suitable for a Hindu temple,
it must be re-rendered as a square and ritually purified.
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7.1.2. Effluents

Figure 59. Bellandur lake with effluent entry points.
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Existing STP

Proposed site

Figure 60. Bellandur lake with the existing STP and
proposed site highlighted.

Bellandur lake
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7.1.3. Scale and context – Existing treatment
plant

water that is returned to water bodies such as Bellandur Lake, as
there are not enough STPs to treat the volume of sewage that
enters the lake. This project therefore proposes a tertiary

The proposed design must be large enough to stand out –

treatment facility adjacent to the existing STP. Some part of the

although not of a monumental scale. The intention of this project

treated water will enter the proposed temple, while the remaining

is to create a bold statement using water and to invite people to

purified water can be redirected back into the lake, contributing

partake in a journey from profane to sacred. However, the

to the continued health of the lake in the long run. Any leftover

architecture must also blend in with its context, as it must not

treated water can be repurposed to help reduce the water crisis

seem to be out of place.

in the city.

The chosen site is located adjacent to an existing secondary
treatment plant – K & C Valley Sewage Treatment Plant (Figure
60). In Bangalore, most STPs are limited to secondary treatment
as the water is not intended for human consumption. Instead, the
treated water is returned to water bodies or transported using an
intricate network of pipelines that take water to different
locations, including those that have little to no reliable source of
water. A distributor at the receiving end is usually responsible for
any final treatment before supplying water fit for human
consumption.
Although water undergoes tertiary treatment before being
distributed for consumption, there is no tertiary treatment for
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7.1.4. Building typologies
Bangalore’s urban planning has similarities to major
metropolitan cities around the world in the sense that it
is based on a zoning system. Unlike other cities, there is
no specific logic to these zones, as can be observed in
the map on the right. There are three main zones:
residential, commercial and industrial. Each of these has
a sub-zone as indicated by the zoning classification key.
In a city that has an ever-growing population, there is a
need for rapid expansion to cope with increasing land
use demands as discussed in the beginning of this
document. Because of this rapid expansion, there is no
scope for a rigid planning system that can be adhered
to. For the same reason, there are overlaps in building
typologies in different zones.
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Figure 61. Zonal map of Bangalore with
building typologies.
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Figure 62. Bus and car access to
proposed site.
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7.1.5. Accessibility
The road network in Bangalore can be compared to
Auckland in the sense that both cities have three main links.
In Auckland, they are the outer link, inner link and city link
routes and in Bangalore, they are the outer ring road, inner
ring road and core ring road.
This project intends to bring about a certain amount of
change and therefore has to hold some degree of
prominence. This is where accessibility to the site comes
into play. The easier it is to access a site, the more people
will visit the site. The main roads for vehicular access and
for public transport have been highlighted in yellow and
red respectively, on the map on the left. The figure on the
right shows the wider context with the main road networks
– the Core Ring Road, the Inner Ring Road and the Outer
Ring Road.
Figure 63. Map of main road networks highlighted with respect to Bellandur lake.
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8.1.

Design objectives

The design objectives of this project are:
i.

To contribute to the ongoing recovery and ecological health
of Bellandur Lake.

ii.

To establish a physical connection between the people of
Bangalore and the purified water.

iii.

To educate the public about the purification process.

iv.

To create a sensory experience using the elements of sound,
light and touch.

v.

To incorporate sacred principles of temple design.

8.2.

Building vs. lake edge

The lake edge is an essential tool in bringing people closer to water.
From the very beginning, it has been discussed that the aim of this
project is to create awareness about the importance of conserving
water resources and by doing so, potentially reduce the water crisis
in the city.
There are several ways that this can be achieved through design:
i.

Placing the proposed temple close to the edge of the lake.

ii.

Having a means of seeing the contrast between the purified
water and the lake water.

iii.

Creating a journey that takes the visitor through the process
of cleaning the water, thereby creating awareness of what is
necessary to clean polluted water.
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8.3.

Explorations

of

elemental

parts:

Spatial

interpretations and hardware

i.

The component should encourage physical interaction.

ii.

The process should be visible to bring awareness to the
public.

8.3.1. Sound
From the precedent study, sound was determined to be an
important
engagement

sensory

element

with

architecture.

that

encouraged

Motions

physical

associated

with

producing sound in the musical pillars included striking the
surface directly with one’s hand or using an object (a bell) to strike
the surface.
In Hinduism, the element of sound has long been an integral part
of worship. Hindu temples always have a bell that devotees ring.
This is done for several reasons: it lets the deity know of one’s
presence, helps focus on the deity and be free from distracting
thoughts, and dispels evil.68 The resonation of sound creates a
divine atmosphere. Working with this traditional element of
sound and amplifying the experience using water could be a
potential design feature. For this project, this component of the
design should achieve the following objectives:

68

"Ghanta," Wikipedia, the Free Encyclopedia, last modified October 25, 2010,
https://en.wikipedia.org/wiki/Ghanta.

8.3.2. Light
As discussed in earlier sections, light brings out the spiritual
essence in a temple. The contrast between light and dark spaces
and the transitions between them can create a feeling of
openness or enclosure, where light relates to openness and dark
relates to enclosure. This opens up a range of avenues to design
spaces, including the different thresholds and the volumes of
these spaces. For example, a dark space that has a high ceiling
(more volume) with a slight opening to allow light can help with
narrowing the focus down to a specific point in that space. In
another example, a light space with a high ceiling and dark inbetween-spaces or completely obscured spaces could bring
about the illusion of feeling lost for a short period. Similarly, a
slow light-dark gradient versus a sudden change in light could
give different impressions of the atmosphere. Adding a water
element would then enhance the experience such as water
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reflecting light onto different types of surfaces that can create the

8.3.4. Form

impression of moving light which glows on the reflecting surface.
The form would ideally be a combination of sacred principles and
In this way, light (and darkness) can be used in the design to

spatial arrangement. Circulation patterns will be the primary

create spaces that can be perceived differently and to aid the

driver for the form. As well as this, the use of different materials

heightened sense of spirituality when combined with water.

to create variations in the spatial gradient could affect the
resulting form.

8.3.3. Touch

8.3.5. Technology and hardware

Touch is a vital component in this design as this is how one comes
into physical contact with water. There are several ways one can

For this project, the design will incorporate the existing STP on

achieve this in terms of design.

site by adding a tertiary facility to it. The tertiary facility will be
designed in conjunction with the temple such that the journey is

i.

Physical immersion (such as in the form of a pond)

from profane to sacred. Visitors would have to go through the

ii.

Partial immersion (such as just the feet; walking on a wet

new STP to reach the temple. The project envisages a gradual

surface with bare feet)

transition from the STP to the temple, maintaining a similar

Water elements where one may voluntarily interact with

architectural language.

iii.

water (such as a water fountain)
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9.1.

Design approach

In Hindu mythology, there is a legend of how the Holy River Ganga
came into existence (refer Appendix Four). According to the legend,
Goddess Ganga descended to Earth through Lord Shiva’s matted hair
to purify the sins of Bhagiratha. Shiva was the only one who was
powerful enough to withstand her force, without whom her force
would have destroyed the planet. This is how River Ganga became
one of the most sacred rivers in India.
This legend represents a spiritual journey that goes from sacred to
profane where Lord Shiva acts as a link between the two. As a
symbolic representation of this legend, the proposed temple would
be a Shiva temple where the purified water from the STP tanks
(physical purification) would go through the Shiva temple, therefore
becoming sacred, and then end at a pond where people can come
into contact with the purified water.
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Figure 64. Sketch of Goddess Ganga descending
Figure 64. Goddess Ganga descending to Earth
to Earth through Lord Shiva's matted hair.
through Lord Shiva's matted hair.
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a

b

c

d

e

f

g

h

Figure 66. Sectional circulatory explorations (red) with respect to ground level
(black).
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9.2.

Sectional circulatory explorations

Incorporating varying heights at different parts of the design
would enhance this experience.

Figure 66 is a representation of circulation between the STP,
the temple and the pond (indicated in red) with respect to
ground level (indicated in black). The purpose of this
investigation is to determine the transition between the
different thresholds (i) between the tanks and the temple; (ii)
between the temple and the pond and potentially (iii) the
pond and the tanks. The pattern is represented in conjunction
with possible heights of architectural elements in the various
spaces. For example, in Figure 66 (a), one would move up to
a level, gradually descend to ground level, then further
descend underground before finally coming back up to
ground level.
In each one of the iterations, the journey (direction of flow) is
from the tanks to the temple, and finally to the pond except
in iteration (h), which explores the possibility of having the
visitor return to the tanks after the pond has been explored.
The best option would be to have the circulation flow from
profane to sacred, with the journey ending at the pond.
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9.3.

Threshold

The entrance to any Hindu temple is adorned and inviting. As
discussed in the previous sections, the general plan of a temple
follows the idea of going from an open space to a closed one, or
lightness to darkness. Hence, entrances are open and
exaggerated in scale in comparison to the garbagriha. This
imparts a sanctifying nature in the space where the sole focus is

Since the design concept is a symbolic representation of the
legend of Shiva and Ganga, the chosen deity for this project is
Shiva. This means that the circulation pattern in terms of how one
enters and exits the building would be affected by the
circumambulatory path required in the case of a Shiva temple.
This, in turn, would affect the threshold between the tanks and

drawn to the deity. However, the reverse is also true where the

the temple.

entrance is smaller in scale compared to the garbagriha. Light has

Each iteration in Figure 67 corresponds to a different type of

a pivotal role to play in defining the type of feeling experienced

experience of the space. Although it is difficult to determine which

inside the temple. This is precisely what this project envisages as

would be the best option at this stage, what can be definitely

a threshold.

taken away from this is that:

Figure 67 on page 118 shows iterations of spatial volumes based

i.

The main sanctum would provide the best experience if

on a light-dark gradient. The horizontal black line represents

it is fully enclosed with an opening for light that highlights

ground level, the red represents the circulation flow, i.e. how

the deity in the building, and the water.

people would move in space – direction of flow and, vertical and

ii.

horizontal circulation – and the shading represents the amount
of light present in that space. The white spots in the gradient
represent completely open spaces.

The tanks can be a combination of light and dark or semilight spaces that build up to the temple.

iii.

If the tanks are light, the temple would be dark; if the
tanks are dark, the temple would be light.
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Figure 67. Threshold explorations using light-dark gradient and combining with
circulatory patterns.
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9.4.

Experiential explorations

Figure 68. Form and thresholds.
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Figure 68 shows conceptual iterations of form and thresholds. The
sketches focus on the beginning of the spiritual journey, particularly on
drawing attention to the tanks. Therefore, many of these drawings show
how one may engage with these tanks. The intention of this exercise is
to determine a smooth transitional relationship between the tanks and
the temple. In this case, the drawings suggest that a smooth transition
might consist of a softly curving (flowing) form.
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Figure 69. Spatial explorations demonstrating the use of lightness and darkness.
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Figure 69 demonstrates the use of light and dark in different areas of
the proposed design. The primary aim of these drawings is to explore
the experience of the light-dark gradient in certain spaces in the temple.
As discussed in the previous sections of this document, depending on
how light is used in contrast with darkness, an element within a space
can be highlighted or hidden. For this project, the elements to be
highlighted are the tanks, the deity and the pond. This means the
greatest amount of light would be concentrated on these elements.
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9.5.

Site boundaries

Based on research on the subject of Hindu temples, the land for the
construction of a temple must be square. Since the chosen site
(Figure 60), is not a square, the first step is to define the site
boundaries as a square. The following set of images in Figure 70,
shows trials of possible site layouts.

a

Figure 70. Site layout iterations.

b

c
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Description
a

Observation

The new site border is first drawn to intersect the edges of the existing site

In this option, the new boundaries touch the boundaries of the existing

boundaries. Here, only one corner touches the existing STP.

treatment plant, establishing a connection. However, this implies that the
existing treatment facility is a part of the proposed design.

b The new site border is drawn in such a manner that it merges with the
existing STP.

While there is a seamless transition between the existing and the proposed,
there are no clear boundaries. Similar to option (a), this would imply that
the existing is part of the proposed.

c

The new site border is smaller than the existing site boundaries and

In this case, there is a distinctive separation between the existing and the

stands separate from the existing STP.

proposed. Although there is no physical connection, a visual one is still in
place.

Options (a) and (b) establish a physical threshold to the existing
treatment facility which is not intended for the public. Having this
threshold would encourage the public to visit the existing facility. Option
(c) allows a visual connection to the existing STP while being a separate
entity. This provides flexibility in terms of designing the tanks on site.
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9.6.

Plan layout iterations

The set of iterations illustrated in Figures 71 to 78 assess various
possibilities of the way the temple, tanks and the pond may be
placed on the chosen site. The investigation considers visitor
circulation patterns and water pathways that flow with the spiritual
journey from profane to sacred. The plans have been formulated
based on the research carried out in this project such as Vastu
elements, sacred symbols, orientation, temple plan forms and
technological requirements. Figures 77 and 78 also explore the
possibility of a canopy structure that could potentially physically
connect the temple and the tanks.
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Figure 71. Design layout iteration 1

N
SCALE – 1:2500 @ A1
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Figure 72. Design layout iteration 2

N
SCALE – 1:2500 @ A1
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Figure 73. Design layout iteration 3

N
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Figure 74. Design layout iteration 4
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Figure 75. Design layout iteration 5

N
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Figure 76. Design layout iteration 6

N
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Figure 77. Design layout iteration 7

N
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Figure 78. Design layout iteration 8

N
SCALE – 1:2500 @ A1
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Observations

v.

The circulation layout establishes a sharp contrast between
the impure and the pure water by creating a direct link

After careful analysis of the various possibilities the three key

between the profane water (tanks) and the sacred water

elements of this project’s design could take, the best option is

(pond).

illustrated in Figure 78. This is because:

vi.

Lastly, as mentioned in (i), it incorporates the Swastika in the
form of a water channel which symbolically represents the

i.

It incorporates all aspects of research, including symbolism
using the Swastika, technological research (number of tanks
required), spiritual journey from profane to sacred i.e. from
tanks to the Shiva temple, then to the pond, which also links
back to the legend of Shiva and Ganga.

ii.

It uses the Vastu elements of temple orientation and
planning, including the orientation of the pond, which is to
be located North-West of the temple.

iii.

The circulation patterns establish a continuous link between
all three elements (temple, tanks and pond). They also
account for the specific circumambulatory path required for
a Shiva temple.

iv.

A canopy physically links the temple building to the tanks,
aside from the water channel bringing water into the temple
from the tanks.

process of water becoming sacred.
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Bangalore, a fast paced metropolitan city in South India, is currently

broad aim of this project is to create awareness around water issues in the

facing a water crisis that is growing at the same rate as the city’s booming

city and the importance of conservation of water.

IT industry. Religious beliefs – particularly Hindu beliefs – that have been
shaped over centuries, from the very first civilization in India (the Indus
Valley Civilization) to the present day, have influenced people’s ways of
thinking. This includes attitudes towards nature, specifically water. In a
country where the majority of the population is Hindu, water plays a
crucial role as it holds powerful, sacred connotations. Water is a symbol
of purity in Hinduism and therefore, it is ironic that some of the Hindu
water rituals that are intended for spiritual purification contribute to the
pollution of water.
This project has looked at one of the most polluted lakes in Bangalore
City – Bellandur Lake. The lake has been overflowing with toxic foam due
to the large amounts of toxic wastes present. In recent years, the lake has
caught fire several times. What used to be a beautiful, scenic water body
has become hazardous to local residents. Looking at the effects this has
on the environment and health, it is critical that this be addressed
immediately. Given that the city is also facing a huge water shortage,
reviving existing water bodies such as Bellandur Lake could alleviate the
problem by acting as a potable source of water in the future. Thus, the

To create awareness regarding the importance of water conservation, this
project has proposed an architectural intervention that combines a Hindu
temple with a water purification facility. To establish a link between the
two, the project has studied the origins of Hinduism through the Indus
Valley Civilization, and the various Hindu water customs. Simultaneously,
the project has looked at Sewage Treatment Plants (STP) to understand
the working of the typical process involved in water purification that
contains industrial waste.
In India, it is important to keep the sacred separate from the profane. This
means that a temple as such cannot incorporate the purification process,
which is why the proposed temple and STP tanks have to be kept
separate in this project. Moreover, STPs are not open to public interaction
due to the poisonous chemical fumes that are released during the initial
stages of treatment. In recent years however, there have been modern
facilities where some parts are accessible to the public. Although STPs are
usually industrial in design, in cases where public interaction occurs, they
have been designed to be aesthetically pleasing.
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Although the STP tanks cannot be a part of the temple itself, the two can

iii.

To educate the public about the purification process: Visitors

be connected in several ways. This project has explored these methods

are made aware of the STP process through proximity to the

through symbolism, circulation patterns and architectural language –

tertiary process tanks, and through visual connections to the

specifically that of temple architecture principles. The foundation for the

existing STP facility. The materiality of the temple further

layout of the three elements (tanks, temple and pond) lies in the sacred

enhances the visual relationship of the temple and the STP,

principles of Hindu temple architecture discussed throughout this

making people aware of their coexistence.

document. Projecting these principles onto an STP elevates its status as
it imparts a sacred quality to the water that is being purified.

iv.

light and touch: The project uses light and dark gradients in

Revisiting the objectives:
i.

ii.

To create a sensory experience using the elements of sound,
various parts of the design to enhance the spiritual

To contribute to the ongoing recovery and ecological health

experience. The sound element has been incorporated

of Bellandur Lake: This has been achieved by extending the

through the natural echo of water within the temple along

process of purifying water from the lake and redirecting the

with the use of a bell (a typical feature in Hindu temples).

highly purified water back into the Lake after its spiritual

Finally, a physical connection with the purified water is made

journey through the temple, and after people have had the

through interaction with the pond at the end of the spiritual

opportunity to interact with it.

journey.

To establish a physical connection between the people of

v.

To incorporate sacred principles of temple design: The

Bangalore and the purified water: The design element of the

project has investigated the different sacred principles

pond establishes a physical connection between the visitors

associated with Hindu temple architecture prescribed in

of the temple and the purified water.

sacred texts such as the Shastras and Vedas. These principles
have guided the site selection process and the layout of the
different design elements in the proposed intervention,
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including circulation patterns and thresholds. The principles
sacred to Hindu temple design such as orientation, plan
layouts and symmetry have influenced the placement and
form of the individual design components within the site. The
design symbolically alludes to the Hindu legend of Shiva and
Ganga through a spiritual journey from the STP tanks to the
(Shiva) temple and finally, the pond. It also incorporates
sacred shapes such as Vastu elements and mudras, and
symbols such as the Swastika into the design that project the
sanctity onto the otherwise profane STP tanks.

To sum up, the outcome of this project is an architectural intervention
that ties the sacredness of a Hindu temple to the profanity of an STP,
merging and overlapping qualities of the individual elements and
creating a transition from profane to sacred through a spiritual journey.
The resulting outcome could be applied to other cities in India with similar
water issues where religion plays a vital role.
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APPENDIX ONE
The Caste System in India
In Vedic times, the caste system was introduced as a means to
segregate tasks for different sections of the society. The
classification was based on four Varnas (Sanskrit: type or order)
as described in the Vedic texts and was not meant to
discriminate against either caste against the other. According to
the Vedas, the Brahman was the priest who had to be pure
(physically and spiritually) as he was the one who could recite
prayers and by virtue, was in closest connection with God. The
Kshatriya was the warrior whose primary role was to protect the
society and therefore took on positions of law and order, or
defence and administration. The Vaishya was the businessman
who administered trades and goods (including agriculture), and
lastly, the Shudras were the skilled and unskilled labourers or
service providers.69
Each of these classes was treated equally until subsequently
over time; Brahmans were deemed to be of the highest order
due to his or her purity. From this point on, each profession was
given its place in a hierarchical order, with Brahman being the
highest and Shudra being the lowest. This led to what one may
refer to as ‘racial purity’ where the highest order was proclaimed
as the purest, and the lowest order was the most impure. For
example, a Brahman would not eat in the same room as a
Kshatriya or a Shudra as it would mean that he would be polluted
from the lower caste and therefore become impure in the eyes
of God. This paved the way for a way of societal attitudes,
influencing the way people think, perceive and act in society.
Progressing from this, a new low order developed – the Dalits

69

George Michell, The Hindu Temple: An Introduction to Its Meanings and Forms, (Chicago,
USA: The University of Chicago Press, 1988), 71.

(previously called ‘Untouchables’) – who still face racial and
political discrimination despite legal prohibitions.
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APPENDIX TWO

The Legend of Meenakshi Sundareshwar Temple
The temple is a significant one in that the entire city of Madurai grew,
over centuries, around the temple. There are several legends
regarding the origins of this temple but, in essence, all of the stories
are similar. According to these legends, Indira, King of the celestials
was on a quest to seek peace after committing a sinful deed when
he discovered a particular spot amidst Kadamba forest, where he felt
calm. His followers discovered a lingam and suggested that this
might have been the source of his relief. As a result, Indira
immediately built a shrine around the lingam, which is still worshipped
in the Meenakshi temple today.70 Following this incident,
Dhananjaya, a merchant of Manavur who stopped to rest next to the
shrine, woke up the following morning and was awestruck by the
sight of flowers next to the lingam.

third breast vanished. Eight days after their meeting, the celestial
wedding took place in Madurai. The city was ruled by the newlywed
couple for several years, where Lord Shiva ruled under the name of
Sundara Pandya.71
Today, Meenakshi is lovingly referred to as Amman or “mother” by
the people of Madurai, and her bravery runs through every resident
of the city.

Dhananjaya immediately informed the then ruler, Kulashekhara of
the Pandya dynasty about the incident, who promptly ordered that a
temple and a city be built around this shrine. This city is Madurai. As
for the deity herself, King Kulashekhara’s successor, Malayadhvaja
Pandya and his wife Kanchanamala performed a sacrifice to Lord
Shiva in the hope for an offspring. It was the deity (an incarnation of
Goddess Parvathi) who sprang out of the ritual fire, born with fish
eyes (hence the name Meenakshi) and three breasts. The couple
was informed that third breast would disappear when she meets her
future husband. Raised with fighting skills and trained to defend her
city, she took over the throne upon her father’s death. On one of her
missions to conquer Kailash, she came face to face with
Kailashnatha (an incarnation of Lord Shiva) and immediately, her
70
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APPENDIX THREE

Hampi comprises of a collection of remarkable buildings that were
built stone by stone from the Neolithic times. It is a hotspot for tourists
and home to some of the oldest buildings, especially temples in India,
and hosts styles from various time periods. Most of these temples
remain standing as partial ruins after a Muslim invasion took place in
the early 14th century AD by Muhammad-bin-Tughluq who destroyed
most of the Hindu temples and then again in the 16th century AD due
to a war between the then ruler Rama Raya and the Deccan
Sultanates.72 However, some of the temples such as the Virupaksha
temple remains in worship. According to historical records, two
brothers, Harihara and Bukka who were treasury officers of Kampila73
were imprisoned at Delhi, which was part of Muhammad-binTughluq’s kingdom at the time. They practised Islam during their time
as prisoners until they were sent to control uprisings in Kampili where
they gave up Islam, resumed Hinduism and established the
Vijayanagara empire. The capital city, Vijayanagara is another name
for Hampi and was completed in 1343 AD. They regarded
themselves as deputies of God Virupaksha (Lord Shiva), which is
why the Virupaksha temple is constructed with such intricacy and still
stands today with great prestige.74 This temple along with the
Prasanna Virupaksha temple (underground Shiva temple)
emphasize the physical connection with water by channelling the
water from the main river (Tungabhadra) into the temple.
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APPENDIX FOUR

A king named Sagara magically acquired sixty thousand sons. One
day, King Sagara performed a ritual of worship for the good of the
kingdom. One of the integral parts of the ritual was a horse, which was
stolen by the jealous Indra. Sagara sent all his sons all over the earth to
search for the horse. They found it in the nether-world (or Underworld)
next to a meditating sage Kapil tied by Lord Indra(the king of Swarg).
Believing that the sage had stolen the horse, they hurled insults at him
and caused his penance to be disturbed. The sage opened his eyes for
the first time in several years and looked at the sons of Sagara. With this
glance, all sixty thousand were burnt to death.
The souls of the sons of Sagara wandered as ghosts since their final
rites had not been performed. For the moksha of all the sons of Sagar,
Anshuman (nephew of those 60,000 sons) started to pray Brahma to
bring Ganga to the earth till the end of his life, but was not successful.
Then his son Dilip did the same but did not succeed.
When Bhagiratha (Means, one who does great hard work- he got his
name from his great hard work for bringing Ganga to earth), one of the
descendants of Sagara, son of Dilip, learnt of this fate, he vowed to
bring Ganga down to Earth so that her waters could cleanse their souls
and release them to heaven.
Bhagiratha prayed to Brahma that Ganga comes down to Earth.
Brahma agreed and he ordered Ganga to go down to the Earth and
then on to the nether regions so that the souls of Bhagiratha's
ancestors would be able to go to heaven. Ganga felt that this was
insulting and decided to sweep the whole Earth away as she fell from
the heavens. Alarmed, Bhagiratha prayed to Shiva that he break up
Ganga's descent.
Ganga arrogantly fell on Shiva's head. But Shiva calmly trapped her in
his hair and let her out in small streams. The touch of Shiva further
sanctified Ganga. As Ganga traveled to the nether-worlds, she created
75
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a different stream to remain on Earth to help purify unfortunate souls
there. She is the only river to follow from all the three
worlds – Swarga (heaven), Prithvi (Earth) and Patala (netherworld or
hell). This is called Tripathagā(one who travels the three worlds)
in Sanskrit language.
Because of Bhagiratha's efforts, Ganga descended to Earth and hence
the river is also known as Bhagirathi and the term Bhagirath
prayatna is used to describe valiant efforts or difficult achievements.75

