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1. EXECUTIVE SUMMARY AND POLICY RECOMMENDATIONS

The research project ‘Rajasthan Cities // Jaipur’ offers
an innovative approach to address the main challenges
of the city, with a long term and multidisciplinary
approach that only top world research universities
can offer. Jaipur, founded in 1727, is the capital city
of Rajasthan, India’s largest state. Designed by the
architect Vidyadhar Bhattacharya, the extraordinary
heritage makes it a magnet for tourism. Behind the
pink sandstone facades of the medieval city, Jaipur
confronts an urgent crisis: the rapidly diminishing supply
of drinking water. A growing city with a population of
3.65 million inhabitants, Jaipur is expected to reach
5 million in 2030 (UN World Urbanization Prospects).
The loss of ecological territory — to unplanned growth,
and the increasing encroachment on the fragile
environment of this desert city, has undermined the

1. Rain water harvesting and re-use:
Infrastructures for water catchment, storage and
distribution

See page 28, 32, 36

2. Restoration of water bodies:
Interception of sewage, addition of ecologies and
public space

See page 36,38

3. Decentralized Sewage treatment plants:
Hybridization with public programs, green filters and
re-use

See page 36, 38

4. Public sanitation network:
Toilets and small neighborhood public programs
See page 28, 32, 34, 36, 38

5. Solid waste management network:
Neighborhood communal bins with sanitation,
laundry and community space

See page 28, 32, 34, 36

6. Public mobility improvement:
Hybrid urban space for pedestrian, bicycles and
buses

See page 28, 40

already scarce water sources. In the summer of 2019,
Jaipur — now dependent on the supply of piped water
from the distant Bisalpur dam, was 10 days away from
Day Zero — the point where there would be no fresh
water available to the city!

The recommended interventions are based in urban
wide systems and specific areas. Systems focus
on Water safety, Energy safety and Solid Waste
Management infrastructures. Areas of focus are the
Protected Mountain Reserve and the creation of a buffer
zone, the Agricultural Edge and the main activity axis
of the Jaipur Route. The project proposes the following
urban and architectural strategies that might enable
Jaipur to be sustained environmentally (including fresh
water safety), socially and economically.

7. Distributed Solar Plants network

Reduction of fossil fuel dependency and carbon

emissions in a resilient urban infrastructure
See page 32

8. Neighborhood public facilities network:
Associated with other infrastructures providing
community spaces and safe rooms for women and
children

See page 28, 32, 34, 36, 38

9. Reforestation of city edges:
Definition of the urban footprint limiting sprawl and
encroachment of parks and agricultural lands

See page 36

10. Improvement of informal settlements
Adding basic public amenities and ecological public
space

See page 36

11. Reinforcement of cultural and tourist
infrastructure
See page 40

12. Revitalization of markets and commerce
See page 28, 32, 38, 40



Jaipur lies in a semi-arid region,
dependent completely on
rainfall for all it's water. Although
water is a limited resource, the
condition of water bodies is
dismal with unchecked pollution
and sewage finding it's way into
the water, while the population of
3.6 million people is growing at
an unprecedented rate.
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2. WATER STRESS

Over 2 billion people live in
countries experiencing high
water stress. (UN, 2018).
Groundwater depletion is caused
by  sustained groundwater
use at a rate faster than it is
replenished by long term natural
processes. Groundwater comes
from the natural percolation of
precipitation and other surface
waters down through Earth’'s
soil and rock, accumulating in
aquifers - cavities and layers
of porous rock, gravel, sand,
or clay. In some subterranean
reservoirs, the water may be
thousands to millions of years
old; in others, water levels decline
and rise again naturally each
year. Groundwater levels do not
respond to changes in weather
as rapidly as lakes, streams, and
rivers do. So when groundwater
is pumped for irrigation or other
uses, recharge to the original
levels can take months or years.

North India is experiencing a
high rate of groundwater table
decline. Some estimates show
that the groundwater in this
region has been receding by as
much as one foot per year over
the past decade (Matt Rodell,
Goddard Space Flight Center,
NASA, 2014). After examining
many environmental and climate
factors, it was concluded that
the loss is almost entirely due to
human consumption.

The Niti Aayog (the urban think
tank of the Indian government)
states that 21 major Indian cities
will reach zero ground water
level by 2020, including the
capital, New Delhi. The same
report says that 40% of India’s
population would have no access
to drinking water in 2030.

PROJECTED WATER STRESS, 2024
Figure 1



- Ganga Brahmaputra watershed

GANGA BRAHMAPUTRA WATERSHED

extremely high =80%

high 40-80%
medium high 20-40%
low medium 10-20%

low <10%

INDIA WATER STRESS, 2010
Figure 2

Jaipur lies in the upper part of
the Ganges watershed in a semi-
arid region, it depends primarily
on rainfall (650mm/ year during
June to September) and non
perennial streams for its rapidly
growing population of 3.5 million
inhabitants

13



14

——— Watershed
——— Hydraulic flow
direction
— — = Rainfall contour

RAJASTHAN, TOPOGRAPHY AND WATERSHEDS
Figure 3

—— Watershed
————  Hydraulic flow
direction
RAJASTHAN, HYDRAULIC FLOW MAPPING
Figure 5

fall 24 m

fall 0-2 m

rise 0-2m

rise 24 m

rse=4m

RAJASTHAN DECADAL GROUND WATER FLUCTUATION
Figure 4

RAJASTHAN DEPTH TO WATER LEVEL
Figure 6



The Aravalli range cuts
across the state of Rajasthan
from north to south, dividing
the state into two major
watersheds. The western
Bemgaz o p half drains south towards the

< 3 RN Arabian Sea while the eastern
J A RAJASTHAN half drains northwards to join

the Ganges watershed.

The Banas river is a tributary

o ! of the Chambal river, itself a

"Jaipurcny@ ‘ tributary of the Yamuna which

‘ § JAIPUR in turn merges into the Ganga.

INDIA L DISTRICT Banas originates in the Veron

ka Math situated in Khamnor
Hills of the Aravalli Range. It is
a seasonal river that dries up
during the summer.

The Bisalpur-Jaipur project (a
dam across the Banas at Deoli,
about 40 km from Tonk) was
completed by the Government
of Rajasthan in 2009 and
provides drinking water from
the Banas to Jaipur city, Ajmer
and Tonk.

JAIPUR CITY



Engagements with the Deputy
Chief Minister of Rajasthan - Mr.
Sachin Pilot, Chief Town planner
of Rajasthan - Mr. Rajendra
Kumar Vijayvargia, local
communities, grassroots and
non-profit organizations as well
as scholars and professionals
in the related fields proved
extremely critical in the design
process.
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3. JAIPUR CITY SYSTEMS

18 DECLINING GROUND WATER LEVELS, JAIPUR CITY

WATER SUPPLIED BY
DAM VS GROUND WATER
(RUIDP 2017-18)

WATER SUPPLY

—  Pipes from Bisalpur Dam

@ Overhead water tanks

. Water Pump Houses
Monitor Test Wells



SEWAGE GENERATED
VS STP CAPACITY
FOR 2025

Sewage Treatment Plant
Cachement 1
Cachement 3

Cachement 2 & 4 (proposed)
Cachement 5, 6 & 7 (proposed)
RUIDP Sewage Lines

Open Air Subdrains
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POPULATION DENSITY VS SCHOOLS
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The Research & Design Team
did field research in Jaipur city
and New Delhi. Engagement
with the communities provided
an understanding of the needs
and aspirations of local people.
Few recognized that the lack
of water is/ could be a potential
threat to their well being.
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4. JAIPUR CITY STRATEGIC VISION




3 critical SYSTEMS 3 intervention AREAS

a Water Safety : Water harvesting 1 The Green Belt : Mountain Edge
b Energy Safety : Distributed Solar Network 2 The Green Belt - Agricultural Edge
C Solid Waste Management : Communal Bin 3 The Jaipur Route - Culture, Economy and
Mobility
ACTIONS a b c 1 2 3
. Rain water harvesting and re-use: % (-"*\5 : : R
. Infrastructures for water catchment, storage and distribution W W A 4
Restoration of water bodies: - p :
. Interception of sewage, addition of ecologies and public space : : : : @ )
Decentralized Sewage treatment plants: s P
: Hybridization with public programs, green filters and re-use : : : : @ [ @
Public sanitation network: s @ : -
: Toilets and small neighborhood public programs : @ {/-_> : r\\:) : (\f : @

e A T e e T B T TR Y e e e T i S e e e S et et s e s S e s oS e e S L e s O

. Solid waste management network:

Neighborhood communal bins with sanitation, laundry and Y P e &

: community space : d - v @

Public mobility improvement: Do : : : Do
. Hybrid urban space for pedestrian, bicycles and buses W : : : @
Distributed Solar Plants network : :

: Reduction of fossil fuel dependency and carbon emissions in a : Y Y

: resilient urban infrastructure : . A4

Neighborhood public facilities network: :

. Associated with other infrastructures providing community : P B B B

! spaces and safe rooms for women and children @ @ 99 : @

...............................................................................................................................................................................

. Reforestation of city edges: : : : X
. Definition of the urban footprint limiting sprawl and encroachment : : Y
. of parks and agricultural lands : : : :

. Improvement of informal settlements : : : : P

: Adding basic public amenities and ecological public space ) : : : W
Reinforcement of cultural and tourist infrastructure (j
Revitalization of markets and commerce e © & C



The Team engaged in various
group and individual exercises
- mapping the existing urban
systems of Jaipur and identifying
the strengths, weaknesses and
opportunities to create a Strategic
Vision for the sustainable and
cohesive future growth of Jaipur
and eventually proposing pilot
projects that test this vision
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a WATER SAFETY : WATER HARVESTING

The project proposes to create

a new rainwater collection Catecson
system in the Walled City
of Jaipur. Water from roofs, i
collected by tapping into

existing pipe networks is L sance | s
directed along the street and —

brought to a series of water

tanks. Hybridized light weight = |

structures provide public space ] i T

and amenities for citizens of o ’ ' ’ : : : '

Jaipur along with introducing a

new infrastructural spine.

. Disbufion o
Homes + Busnesses

PROPOSED WATER DISTRIBUTION SYSTEM

28 WATER COLLECTION INFRASTRUCTURE ALONG WALLED CITY STREETS
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WATER STORAGE INFRASTRUCTURE AND PUBLIC SPACE WITHIN WALLED CITY GATES
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a WATER SAFETY : WATER HARVESTING

The project seeks to organize
the walled city squares by
creating a structure that
harvests rainwater and
restores responsibility and
ownership to the commons.
The structure provides public
space for tourists, clinics for
women and children, libraries,
markets and galleries as well
as organizes the mobility on
the street.

I
1

WATER STORAGE INFRASTRUCTURE AND PUBLIC SPACE AT THE WALLED CITY SQUARES
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b ENERGY SAFETY : DISTRIBUTED SOLAR NETWORK

The project proposes to
create a distributed hybrid
power network in Jaipur at
the neighborhood scale. By
creating a new typology of
public space with a solar roof
system to reduce the carbon
emission and dependability
on non renewable sources of
energy. The system imagines
an alternative to the existing
centralized energy network.

18 square feet
400Watt/hour
Solar Panel

S00 KW Capactty Inverter

kW= 100 square fest

i

FEm-
TMW- 3MW
Storage Capactty Battery

1MW / hour Solar Plant
1,000 KW x 5.2 hours/day = 5,200 unit/day

5,200 unit x 30 days = 156,000 units/month ~ Proposed Solar Panels

Battery

1MW Solar PV power plant = 100,000 square fest = 2.5 Acres
INIW 400 Watt panel = 2,500 panels

India Household Consumption
350 KW/Month
11.66 KW/day

4

156,000 units / 350 KW = 445 homes
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¢ SOLID WASTE MANAGEMENT : COMMUNAL BIN

The project proposes a modular
communal bin system that
deals with waste segregation
while providing public spaces &
amenities such as bathrooms,
community room, laundry,
clinics for women and children
etc. at the neighborhood level.
A system of public incentives
are introduced to organize the
waste collection network of the

city.
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1 THE GREEN BELT : MOUNTAIN EDGE

The project aims to limit
the continued urban sprawl
in the ecological mountain
reserve of Jaipur. It proposes
to create a resilient hillside
flood prevention system that
provides the framework for
further fortification of adjacent
neighborhoods and curates an
ecological buffer that becomes
an urban asset.
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110% Rather Haavy Rainfal (E4mm)
. 55% Heavy Ranfall (124.4mm)

| Heaviest1Day Ranfall 20180 7imm
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2 THE GREEN BELT : AGRICULTURAL EDGE

The project proposes a
comprehensive green belt
system with multiple steps
to address the problems of
urban sprawl, unconnected
sewage networks and lack of
green space in Jaipur city.

GREEN BELT PHASES OF GROWTH

EVOLUTION OF GREEN BELT: ORCHARDS + TREE COVER + FINGERS




PROPOSED DECENTRALIZED SEWAGE TREATMENT PLANTS HYBRIDIZED WITH COMMUNITY SPACES

ENCLOSURE
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3 THE JAIPUR ROUTE - CULTURE, ECONOMY AND MOBILITY

The project aims to leverage
the rich history of local craft
in Jaipur to create a cultural
infrastructure that seeks to
promote tourism.
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3 THE JAIPUR ROUTE - CULTURE, ECONOMY AND MOBILITY

The project proposes a series
of interventions to improve the
city’s mobility. Specifically, re-
purposing the current Jaipur
bus station into a bus depot,
public market, recreation
space, and hostel. This plan
envisions a new central section
of the city through accessible
public transportation and
public engagement leading
to economic growth in the
surrounding area.
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