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CHAPTER 1PROJECT BACKGROUND

1.1 Smart city mission: GOI

Smart Cities Mission is an effort by the Government of India to drive India into the

age of advancement through economic growth. This advancement rests on the
shoul der s of Il ndi ads cities, whi ch ar e t he
contributing 63% of I ndiads GDP, even though

in these urban areas.

1.1.1 Smart city Features

1 Promoting mixed la nd use in area based developments  dplanning for
unpl anned areasd containing a range of C C
uses close to one another in order to make land use more efficient. The
States will enable some flexibility in land use and building bye -laws to
adapt to change;

Housing and inclusiveness - expand housing opportunities for all;

1 Creating walkable localities dreduce congestion, air pollution and
resource depletion, boost local economy, promote interactions and
ensure security. The road network is created or refurbished not only for
vehicles and public transport, but also for pedestrians and cyclists, and
necessary administrative services are offered within walking or cycling
distance;

1 Preserving and developing open spaces - parks, playgrounds, and
recreational spaces in order to enhance the quality of life of citizens,
reduce the urban heat effects in Areas and generally promote eco -
balance;

1 Promoting a variety of transport options - Transit Oriented Development
(TOD), public transport and last  mile para -transport connectivity;

1 Making governance citizen -friendly and cost effective - increasingly rely
on online services to bring about accountability and transparency,

especially using mobiles to reduce cost of services and providing services
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withou t having to go to municipal offices. Forming e -groups to listen to
people and obtain feedback and use online monitoring of programs and
activities with the aid of cyber tour of worksites;

1 Giving an identity to the city - based on its main economic activity , such
as local cuisine, health, education, arts and craft, culture, sports goods,
furniture, hosiery, textile, dairy, etc;

1 Enhancing the Identity of the city by supporting the built heritage by
launching special programms and financing research and projec ts
concerning conservation, renewal and revitalisation of historical centres,
traditional urban cores and buildings.

1 Applying Smart Solutions to infrastructure and services in area -based
development in order to make them better. For example, making Areas
less vulnerable to disasters, using fewer resources, and providing cheaper

services

1.1.2 Smart city Strategy

The strategic components of Area -based development in the Smart Cities
Mission are city improvement (retrofitting), city renewal (redevelopment) an d
city extension (greenfield development) plus a Pan -City initiative in which Smart
Solutions are applied covering larger parts of the city. Below are given the

descriptions of the three models of Area  -based Smart City Development:

1. Retrofitting will introd uce planning in an existing built -up area to achieve
Smart City objectives, along with other objectives, to make the existing
area more efficient and livable . In retrofitting, an area consisting of more
than 500 acres will be identified by the city in cons ultation with citizens.

2. Redevelopment will affect a replacement of the existing built -up
environment and enable co -creation of a new layout with enhanced
infrastructure  using mixed land wuse and increased density.
Redevelopment envisages an area of more th an 50 acres, identified by

Urban Local Bodies (ULBSs) in consultation with citizens.
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3. Greenfield development  will introduce most of the Smart Solutions in a
previously vacant area (more than 250 acres) using innovative planning,
plan financing and plan impl  ementation tools (e.g. land pooling/ land
reconstitution) with provision for affordable housing, especially for the
poor. Greenfield developments are required around cities in order to
address the needs of the expanding population. Unlike retrofitting and
redevelopment, greenfield developments could be located either within
the limits of the ULB or within the limits of the local Urban Development
Authority (UDA).

4. Pan-city development envisages application of selected Smart Solutions
to the existing city -wide infrastructure. Application of Smart Solutions will
involve the use of technology, information and data to make

infrastructure and services better.

Retrofitting Making Existing area
(improvement) efficient and livable

Redevelopment Redevelopment of existing
Area-based Development G . area, enhanced
— (city renewal) Infrastructure

Development of
Undeveloped Area with use

Greenfield

Smart Solutions (Using ICT

(city extension) of most of the Smart

Solutions

wv)
=
V)
=
<
o
w
=
O
vy
12
S
>
=
Q
-
o
<
S
wy

for better Infrastructure
and Services)

Pan-City Development
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1.2 Smatrt city challenge : Indore

Smart cities O0Challenged or competfortundmgn i s th

and using a strategy of area -based development. Indore has carried one of the

N

wi dest citizends engagement programme for
strategies, selection & planning of ABD & Pan  -city proposal. The exercise was
extensive both in terms of participation as well as diversity of mediums used. The

extent of citizens involved more than 25% of the city population (with 591965

interactions through all mediums). And Indore having historical background
starting f r oismachalleag ela@8d@ded by the city to make its identity

stronger and enhance its associational values.

Indore h as been successful in the competition for implementation of smart
solutions in the first phase on the basis of its Smart city proposal (SCP). This SCP
consisted of an AREA - BASED DEVELOPMENT (ABDas well PAN -City solution. The

Proposal was scored based on the quality of city -level criteria like vision and
goals, strategic plan etc. and the quality of proposals for ABD as well as PAN -City
solution.

1.3 Smart City Proposal (SCP): Indore

1.3.1 ABD Area Delineation

Indore ABD proposal is based on Retrofitting model spreads across a contiguous

land parcel, comprisin g of a total area of 742 Acres.

The choice of Rajwada (CBD/ Downtown Area) as ABD area was based on
popular, practical and strategic considerations. The Core Area (1845 acres out
of 68200 acres of Municipal Area) is inhabited by approximately 9% of the
population and provides employment to more than 11% of the work force. Over

& above this, the majority  of population has indirect links to this area. The

selected ABD (742 acres) is a part of Rajwada Core Area which also has a
hi story starting from the early 18500s in sha
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Area delineation has been done considering transpo rtation linkages, physical
features (rivers), coverage of traditional markets, Heritage buildings and

ensuring mix of different social and income groups.

1.3.2 Retrofitting model

Retrofitting was selected as a strategy for ABD keeping in mind replicability
issues as most areas in Indore will require retrofitting to be tr ansformed as smart
city areas and to preserve & enhance the existing heritage of the city .
Retrofitting is being coupled with a Redevelopment Component to ensure land
availability for provis ion of smart features and smart public facilities. The
Redevelopment of selected Govt Land parcels in the area will also help

monetize land making the Smart City Proposal (SCP) financially viable.

1.3.2.1 Why Retrofitting?

Since the land parcels for the ne  w development in prime locations are scarce,

the options available for rejuvenating CBDs are retrofitting and redevelopment.
Redevelopment entails high capital expenditure , how ever retrofitting
comparatively takes time, and h as lower capital investment . People will need to
invest in developing building facades, com mon areas within the buil ding
premises and in making the  buildings energy efficien t. The agencies responsible
for the CBD (government ag encies such as urban local body  (ULB)/parastatal or
private entities) will need to invest in both physical and technology
infrastructures in order to adopt smart solutions across the CBDs. Retrofitting
using smart components will improve  the quality of life and delivery of services
for the CBD residents which will further unlock the inherent land value of the
CBD. Smart components are envisioned  to make services available to citizens at
the touch of their fingertips and will also make enough information available to
citizens to help them customize their lifestyle an d improve their standard of living

with sustainable consumption.
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1.3.3 ABD Area Proposal under SCP

ABD proposal titl ed oORaj wada Rejuvenationo,
redevelopment t o improve the core of the city. The components of ABD
proposal which i nclude all essential features among other a dditional features,

which are:

1. Transport and walkability: Road development, intersection improvements
to ensure walkability and safety through use of street design guidelines for
TOD, no-vehicle zone with smart p arking & battery operated e  -rickshaw,
real-time air quality monitoring & Intelligent Transport System (ITS -
integration with pan -city proposal),

2. Redevelopment of public land : compact -high-density -mixed -use,
walkable community with slum  -housing, affordable housing, shared public
open spaces (both neighborhood & sector level), shared parking, 85%
built -up to be green buildings, rooftop solar power plants generating 25%
of energy demand, rainwater harvesting & its re -use.

3. Water-supply, wastewater management & sanitation : 24/7 water -supply
system with SCADA, 100% smart metering, DEWATS, reuse of recycled
wastewater and underground storm water drainage

4. Solid waste management: 100% collection and segregation, environment
friendly & economical transportation and disposal of waste (waste to
energy through bio -digesters)

5. Power supply & efficiency: 24/7 uninterrupted power through SCADA
enabled smart power distribution grid & smart metering

6. Underground electrification & shifting/laying of other utilities: Utility duc ts,
shifting of power & Telecom lines, laying of OFC network, gas network and
other utilities

7. IT connectivity & IT enabled govt services: 100% public Wi -Fi connectivity,
common backbone OFC network to integrate with pan -city proposals,
command & control ce nter with adequate software/hardware & city

dashboard for urban governance and services
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8. Safety and security: Smart & energy efficient street -lighting incl pedestrian
area & public open spaces, CCTV for surveillance & traffic monitoring, fire

hydrants netw ork

Apart from above -mentioned essential features following additional features

have been proposed based on the city's vision, goal and strategic blueprint

1. Riverfront development - taping of sewers, lining of river flow,
development of green areas & walka ble pedestrian pathways, public
open spaces along river and opening up of the river front.

2. ldentity & culture : Built-heritage conservation, heritage street
development with facade treatment

3. Economy and Employment:  Incubation centers, skill development cen ters,
use of schools (afterhours) for START Smart 8 an inclusive open learning
initiative for skill development

4. Health & education: Development of new smart healthcare facility,
provision of Wi -Fi hotspots & smart class -rooms and facilities in school

5. Piped natural gas distribution network

6. Incentives to guide TOD and Redevelopment on private land

Pan-city solutions are ICT backed. The primary proposal is to create a backbone
Communication Network, Central Command and Control Center for
multipurpose use wi th a dashboard for real -time data analysis and information
dissemination. This shall help in implementing the two city wide services -

Intelligent Transportation System and Intelligent Solid Waste Management.
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CHAPTER 2APPROACH & METHODOLOGY

2.1 Base Map Preparation

Remote sensing technology is essential to the development of many spatial
data sets for the study of environmental process. GIS complements remote
sensing by providing the framework for integrated spatial analysis of diverse
data structures in order to help understand and parameterize land surface
processes. GIS also has a role in developing and tailoring integrated spatial data
sets, including remote sensing derived thematic layers, for input to models. This
study introduces spatial data iss ues involving data collection strategies, the use
of cartographic and remote sensing products as sources of digital data, digital

characteristics of spatial databases, and archival sources.

2.1.1 Availability of Data

Many diverse types of spatial data are neede d to study and understand
dynamic process, as well as to develop the simulation models that are needed

for scientific assessment of planning related problems and effects of human
interactions on quality. Multi -disciplinary data sets of land surface/subsurf  ace
characteristics are essential inputs to such studies. The multi -objective models
require data on the multi -temporal behavior of land properties, as well as the
parameterization of spatially heterogeneous and complex, landscape
characteristics. Such sp atial data sets are needed for different decision support
systems and increasingly use an integrated/coupled systems approach to
modeling process across multiple time, space scales and helps in identification

of suitable sites for different applications.

Main data collected are the documents related to planning of the city and
area based development & Maps and report prepared during Smart City
Challenge proposal, latest Satellite imagery, land use etc., City Development

Plan, Master Plan, City Sanitation Pla n, City Mobility Plan etc.
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The following data has been collected for preparation of Base Map -

w Worldview -2 satellite data of 0.5m Spatial Resolution of
January 2016.

w ABD area boundary (in cad format)
w Ward boundary (in cad format)

w Major landmark (in cad form  at)

w Property tax survey

w Plot boundary and building boundary

w Other secondary data (in cad format)

2.2 Approach And Methodology

Remote sensing and GIS techniques have been effectively used to arrive at a
scientifically accurate base map and many other thematic m aps of ABD area
to aid in planning and decision making. Satellite data with spatial resolution of
0.5 m has been used to extract the baseline data collected and other natural
resource information required in the preparation of the Base map. The same has

be en integrated into GIS environment for easy visualization, query and analysis.

A Base map means many things to many people, but in the context of GIS and
mapping, a good base map contains relevant information from various sources
that support cartography and mapping. There are  four stages involved for

preparing a base map, which are -
() Data Collection
W Total Station Survey
w GIS Integration

w Superimpose all data
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As shown in the figure below, GIS is an integrated data platform from satellite
image, TSS data and GPS data, collected on site to prepare accurate maps of

the site, both raster and vector.

GPS data Total Station data

Satellite data

| =
e e
> @ ——

2@ I Integration in GIS Environment

Figure 1: Collection of GIS Data
Base map for the ABD area contains existing features of the site (742 Acres) like
roads, additional 30m bu ffer from ABD boundary, plot boundaries and important
landmarks. As this will form basis of any analysis to be done and subsequent
decision making in the planning as well as design stage, accuracy of base map

is of utmost importance. Base map for the ABD a rea was used as backdrop to

prepare thematic maps like Land  -use, population density, circulation etc
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GeoEye, Administrative Other
QuickBird boundary Maps

=
|

Import —{  GCP

i o

Geo DEM
Generation

Field data

GPS/Total
Sround station

_Survey Saic

1. Building Foot Print 12. Hand Pump
2. Plot Boundary 13. Bus Stand Contour
3 commercial 14. community facilitie Map

4. offices 15. industry 2
5. mixed landuse 16. Park/Garden
6. transport network 17. water bodies

7. bridge & culverts 18. Heritage

8. Light/Electric Pole 19. Parking lotes
9. Medians 20. Open land
10. Manholes. 21.Building Use
11. Slum Boundary 22.Trees

l

Base Map ‘

validation

Aaning asnpuen

Final Base map Final landuse map

Figure 2: Methodology of Base Map Preparation

Base map mapping has included preparation of thematic maps for getting an
overall idea of the area in terms of density, building heights, landuse, open built
ratio, lack of public and green open spaces, heritage zones and conservation

areas if any & specialized markets. Below process has been followed.

GIS data model

GIS output represe nts the pinnacle of many GIS projects. Since the purpose of
information systems is to produce results, this aspect of GIS is vitally important to
many managers, technicians, and scientists. Maps are a very effective way of
summarizing and communicating the results of GIS operations to a wide
audience. The importance of map output is further highlighted by the fact that

many consumers of geographic information only interact with GIS through their

use of map products. A map is the final outcome of a series of GIS data

processing steps beginning from data collection to output (ref. figure)
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Collection Output
Editing | =
Maintenance
Management Analysis

Figure 3: Steps of GIS Data Processing

2.2.1 Collection of Ground Control Points

Geo -referencing of high -resolution satellite data requires accura te Ground
Control Points (GCPs) to establish strong relationship with ground coordinate
system and for final product generation. To meet this requirement, a Differential

GPS (DGPS) survey was conducted and accurate GPS readings from 16 points
were collecte d as a part of this project that were uniformly distributed across the

study area.
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Legend

@® DGPS_point
® |evel Point
I wATERBODY

[ I RrOAD
f__-_: Project Boundary
Figure 4: Location of DGPS and Level Points
2.2.2 Geo -Rectification of Satellite & Other Data
Remote Sensing (RS) in conjunction with Geographica | Information System (GIS)

is emerging as an important tool for carrying out specific planning related
applications. These techniques are used especially in the preparation of Base
maps, layers for Heritage Site Management Inventory of the cultural resourc es,

Predictive location modelling studies and so on.

Latest available satellite imagery has been provided by ISCDL (Indore Smart City
Development Limited). The imagery as conceived by us, is sub -meter resolution
satellite image which has been procured a ye ar. The digital alignment of a
satellite or other available maps of the same area has been done as geo -

rectification. In geo -rectification, 21 number of corresponding control points,
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such as street intersections, are marked on both the image and the map. | tis
used as a base layer of the base map. Positional accuracy of individual product

or image, internal distortions within any image and seamlessness across images
(image -to-image) are carried out through checkpoints. Only those products

which pass through this quality verification should be used.

2.2.4 Digitization of Various Layers

Digitizing in GIS is the process of converting geographic data either from a
hardcopy or a scanned image into vector data by tracing the features. The
digitization process has been included vectorization , symbolization, layering,
edge matching, topological integrity, and data base linking. During the
digitizing process, features from the traced map or image are captured as
coordinates in point, line, or polygon format. The foll owing layers were digitized

from the satellite data in GIS -

Building footprint
Vacant land
Roads

Streets

Open Spaces
Gardens
Culverts

Bridge

€ € € & €& €& €& €& €

Parking lots
w Water bodies

2.2.5 Topographic Survey

A topographic survey includes measurements of the vertical elev ation of the
surface being surveyed as well as the artificial structures on it. A detailed
topographic survey of the study area was carried out using total station survey

techniqgue. The Survey captured entire physical and topographical features

27

Knight >
Frank REPL



FINALABD MASTER PLAN

Smart City

uuuuuu

visible on or above surface. Below mentioned features were taken by the

surveyors.

Number of Buildings floor
Building foot prints
Plot boundaries
Vacant land
Roads

Streets

Trees

Manholes

Bore wells
Public buildings
Open spaces
Gardens
Culverts

Light poles
Electric p oles
Sub stations
Footpath
Medians

Fences
Compound walls
Bus stands

Parking lots

€ € € € € € € € € &€ € € &€ € € & € €& & € € € ¢

Water bodies: Drain, Canals, Rivers etc.
W Map spot level

2.2.6 Land use Survey

Existing Land use map is an essential input for preparation of Master Plan of an

area. Total 10 grids were prepared for land use survey along with survey sheet.
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GRID Nol6
SN |Land UsgNo. of Floors Remarks
435 M CglR2
436 |PSP  |Police Chowki
437 |PSP  |Dharam Shala
438 Cgl R2
439 CglR2
440 Gl
an Cgl R3
4 Cgl R4
443 Cgl R3
444 Cgl R2
445 Cgl R3
446 Cgl
a7 Cgl
448 Cy3
449 Cy3

ooo|joZ|ZIZIEZIZoIE

Figure 5: Sample of a Grid, its Satellite Image & Survey Sheet
2.2.7 Survey Data Superimposed In GIS
All the surveyed data ware converted in  to shape file files and geographically

corrected through reference points. Various layers have been created and

superimposed each other in proper manner for further process.

Roads
Land use
Boundaries
Hydrography |

Elevation ‘

Image base

Vector ITyer Raster/layer

Figure 6: Layer Superimposition

2.2.8 Preparation of Base Map

The most cruci al pre -requisite for preparing a Master Plan is an accurate and
updated Base Map of the planning area consisting of physical features,
topography, drainage pattern, water bodies, road network, rail, forest area,
settlement areas spatial extent of developme nt. Base map was prepared from
survey and digitized data including all the generated layers. The Base Map

along with a report on various gaps identified ware consolidated and prepared.
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The Base map has made available in soft copy (software independent geo

database file). Hard copy maps in duplicate at A

Figure 7: Base Map of ABD Area

“ToamPoRT
3 |
-
TO SIRPUR
=

FINALABD MASTER PLAN

2 size for submitting.

Legend

. sus s10P
£ | |manHoLEs
£} ElECTRIC POLE

T LGHTPOLFS

= mosaue
a_ TEMPLE

ﬁl‘ TRAFFIC POLE

A7H| TRANSFORMER

+ |HosPITAL

L | msTiTuTIoNAL

n Knight
Frank

3
i
]
5
5
H
E gl
AN BAC
v
ToSABAS,
YA
W
e
R .Sl
"—A(T—?E"
LS
==
>
/S
7771 ABD BOUNDARY
BUILDING FOOTPRINT
PLOT BOUNDARY
I R=CREATIONAL
| | roan
[0 warersoLy

30

The P



FINALABD MASTER PLAN

2.2.9 Preparation of Contour Map

Contour overlays of 0.5 meter contour interval have generated by total station
survey using. The contours are to be interpolated and superimposed on to the
base map by taking proper controls. Level point are also being incorporated at
every 20m interval along the road on final contour map as suggested by the

client. The survey has to be initiated at local SOl Benchmark at Rajwada ,
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Figure 8: Contour Map of ABD Area
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2.2.10 Preparation of Digital Elevation Model (DEM)

A digital elevation model (DEM) is a digital model or 3D representation of a
terrain's surface i common ly for a planet (including Earth), moon, or asteroid f
created from terrain  elevation data. DEM was generated from spot level points

and contour lines using 3 -D analyst tool in ArcGIS.

Legend

[] A0 Boundary

B vsterbody

Elevation (Mtr)

I s

I 555 - 550

P 550 - 585
545 - 550
540

Figure 9: DEM of ABD Area
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2.2.11 List of symbols in Base Map
The data to be displayed on a map must be classified and represented using

graphic symbols that conform to well  -defined and accepted conventions. The

choice of symbolization is critical to the usefulness of any map

Symbol Description Symbol Description
c Bus Stand b Institutional
]
Manholes ' ABD Bounda

- ¥
{} Electric Poles Building Footprint

i Light Poles Plot Boundary

ol

Mosque - Open Space
-

e Temple Recreational
(il

Traffic Pole Road
,H, Transformer Waterbody
[
4+ Hospitals

Figure 10: List of Symbols in Base Map

Color Code Description Color Code Description

ABD Boundary Facility and Utility

]
] Residential Open
Mixed Use ] Recreational
Slum Area 2 Transportation
Commercial ] Waterbodies
PSP

Figure 11: List of Colour Codes in Land Use
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5, MO, MAME SYMEOLS 5 MO NAME SYMBOLS
o1 | aoan  — T Ll EOBEELEOC
¢2 |DIVIDER e | B | gHAMBER
63 | PAVER BLOCK W | ELECTRIC POLE & BOX &
o | FENCING —v—u—u— | B | pansFoRMER o
03 |WALL 6 | HIEH MASK T
05 | SHADE 7| W T
or  |RATLLIMNG -—a—a— . VEMPLE “
06 |HOUSEABULDING | [ ] | @ |TELEPHONEPOLE +*
08 | GATE - 20 | TELEPHONE BOX o
10 |sussToP [ |a |TReE ®
1 |PLATFORM 22 | TRAFFIC POLE

Figure 12: List of Symbols in Survey Map

2.2.12 Cartographic Principles

Some important map elements are:

1. Title & subtitle

Legend

Scale

Direction

Coordinate system, inc luding grid reference: UTM WGS 84

Graphic Primitives: margins / frame lines, logos,

© N o 0o DN

Features
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Map Frame & — Map Feature

4 L:” ': o Legend
Client Name Direction s s
l & =1 h::::
Map Title '—’"_*“".,.. e v et *\“' S Kb
A Lot A i Gty - LS 5 K\
Map Scale Logos

Figure 13: Important Map Elements

2.3 Engineering Surveys

Following Engineering surveys have been carried out for the ABD Indore fo r the

preparation of base map

2.3.1 Geotechnical Investigation

Soil Samples and bore holes of project site have been conducted at proposed
site. Geotechnical Investigation and soil test results would be helpful in
pavement design of the roads, foundation d epth of the buildings, underground

water table depth etc. Further the Objective of the investigation is -

w To ascertain the Sub - Soil Strata at Site
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w To Study the Physical and Engineering Properties of Soil Strata

w To Evaluate allowable safe bearing capacity of soils & Rock
to design foundations Scope of Geotechnical Investigation

comprises of:
w Field Investigation
w Soil Properties
w Bearing Capacity
Field Investigation
Boring : 1S : 1892

In accordance with the provisions of Indian Standard bore hole were execute d.
Auger was used for boring hole to a depth of about soft soil and refusal
whichever is earlier. Soil or Refusal whichever is earlier. Boring was carried out to

obtain information about the subsoil profile, ground nature and strength.
Standard Penetration Test - IS : 2131

Standard Penetration test was conducted in accordance to IS 2131 using a
standard split spoon sampler (51mm OD and 38mm ID and Length of 650 mm)
Driven by 63.50 Kg Drop weight tripping automatically with a free fall of 750 mm

The Number of Hammer blows required to drive 150 mm of the sample is
counted. The sampler is further driven by 150 mm and the number of blows
recorded. Likewise the sampler is once again further driven by 150 mm and the
number of blows recorded. The number of blows r ecorded for the first 150 mm is

disregarded.

The number of blows recorded for the last two 150 mm intervals are added to

give the standard penetration resistance value 'N'

Laboratory test

Appropriate Laboratory Tests were conducted on the Soil & Rock Sampl es

obtained from Bore Hole
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W Optimum Moisture Content

W Maximum Dry Density

w Grain Size Analysis

() Atterberg's Limit (LL, PL & PI)
w Dry Density of Rock

() Crushing Strength of Rock

W C' Value of Soill

w g value of Soil
W Point Load Index Test

At following two Location bore hole have been conducted. Number of bore

hole at each location was 2.
W Govt . Schoo |, Rajwada
W Veer Sawarkar Market
Report and drawings of bore hole are prepared for future reference.

In addition to bore hole soil samples have been collected and laboratory te sts
were conducted. Details of soil test results is presented below and laboratory

test results are acquired for future reference.

Table 1: Soil Test Result for Roads Identified under Fast Track Projects

1 Badaganpati 800m Near Canara 1.00 1.685 16.21 1.80
To Bank, RHS at
Krishnapura Road Edge
(M.G. Road)
2  Subhashmar 420m Near 1.20 1.695 15.98 1.85
g (Jhinsi BadwaliChawk
depot to i, RHS at Road
Ramb agh Edge
bridge)
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Gangwal bus 330m Shri Digamber 0.80 1.702 15.77 1.92
stand to Jain
Chandrabha PorwalManglic
ga bridge bhawan, LHS
at Road Edge
Rajwada To 100m Near Nakoda 1.00 1.679 16.78 1.72
Subhash Namkeen, LHS
Marg via Imli Road edge
Bazar
Gorakund to 145m Near 1.00 1.665 16.12 1.94
Badwali Handpump in
Chawki front of
Temple. LHS
Road Edge
Krishnapura 280m Nandlalpura 1.00 1.657 17.05 1.79
Bridge to New Sabji
Gautampura Mandi, LHS
Via Road Edge
Nandlalpura
Gorakund 10m Near 1.00 1.686 16.34 1.91
Sqg. To Gorakund
Jayrampur Square, LHS
Bridge Via Road Edge
Biyabani
Dargah

Note: Size of the pit for soil sample was 1m x 1m x 1m, and disturbed samples
were taken from the soil test resu lts it can be seen that soil of ABD area is black

cotton soil up to 1 m depth.

2.3.2 Construction Material
w Source of Metal (Course Aggregate): Metal is easily

available within 10KM radii from site.

w Source of Sand (Fine Aggregates): Sand is being
transpor ted from Nemawar which is 90KM from Indore, on

banks of river Narmada.

w Source of Steel : Private vendors, all brands of steel are

available in Indore.

w Source of Cement: Private Vendors, All brands of cements
are available in Indore. Cements are readily ava ilable in

Indore.
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w Bricks: Local Bricks, Machine Molded, Flyash bricks are

easily available in the city.
w Other Materials

Survey and field variation were carried out for the above materials for the
sources, suppliers/ivendors and it has been found that all th e materials are

readily available.
2.3.3 Availability of Contractors
There is a shortage of specialized  skilled contractor s for various works in

construction industry in Indore. Some of the skilled companies required to carry

out the project for Smart cit y Indore are mentioned below:
1 Underground Tunneling
1 Horizontal Boring for Utilities

1 Mechanical Parking
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CHAPTER 3CITY PROFILE: INDORE

3.1 About Indore

Indore, the premier city of Madhya Pradesh and the district headquarter. It is

situated on the western part of the Malwa plateau (historically known as

Deccan plateau), |l ocated at 220 4edl6theNbanksat i

of two small rivers, the Kanh and the Saraswati. Indore is located at an average
altitude of 550 mtrs. above MSL . The city is currently the most populated city of
Madhya Pradesh. Indore has been a center of affluence due to flourishing  trade
and commerce right from the beginning. It is the b iggest commercial center
and is termed as the business capital of Madhya Pradesh . Indore has a strong

historical background with heritage buildings such as Lalbagh Palace, Hawa Bungla,

Sukhniwas Kothi, Gan dhi Hall, Krishnapura, Bolia Chhatris etc.

Indore Metropolitan Region

Indore -34.17 Lacs
Metropolitan
Region
Indore -14.98 Lacs
MHOW -00.92 Lacs

Dewas -02.31 Lacs
Ujjain  -04.31 Lacs

IMC Boundary (111.68)

[ matuka Boundary

= Major Roads

Source; Town Planning and Country Planning Department Indore

Figure 14: Indore Metropolitan Region: Source IDP,1991
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3.2 Linkages & Connectivity

Indore city is linked by three modes of transportation viz. Road, Rail and Air;

1 ROAD: Regional road pat tern fans out in all directions. State Highways and
other roads connect the city with the State Capital Bhopal, all District
Head Quarters of the Division and  impor tant towns within the District.  The

major national Highways passing through the city are;

a) National Highway No. 3 (NH3 o Agra Bombay) connecting North to
South of the city.

b) National Highway No. 59 (Ahmedabad 0 Godhra - Indore) connecting
East to West of the city.

c) National Highway No. 59A (Indore  d Betul 8 Nagpur connecting NH 69)

The Mumbai - Indore section of the National Highway No. 3 and the
Ahmedabad 0 Indore section of the National Highway No. 59 are

undergoing multi laning under the NHDP program.

1 RAIL: The city is, served by a broad gauge and meter gauge railway lin e.
Meter gauge train stopped operating from February 2015. Indore -Mhow
section is now being upgraded to broad gauge. The Railway line passes
through the h eart of the city, which forms a physical barrier for, inter
communications within the city. The Indore Junction is an A -1 grade

railway station with a revenue of more than Rs. 50 crore.

1 AIR: The city is also served by a regular air servic e, which connects it to
Mumbai, Bhopal and New Delhi. With a range of direct flights to cities
such as Ahmedabad, Bengaluru, Chennai, Goa, Hyderabad , Kolkata,
Lucknow, Nagpur, Pune, Rai pur , Ranchi, Sr

will be soon having International flights.
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3.3 City Growth & Evolution

The city was first named Indreshwar which was named after the Indreshwar
Temple in the city. Indreshw ara temple - the oldest shrine at Indore, believed to
have been named on its  original patron - the Rashtrakuta king Indra Il of the 10th
Century. The Shiva temple was restored by Subedar Malhar Rao in 1741, in
whose time Indore was an existing trading post and a camping site for guerrilla
activities. Malhar Rao tried to rubberstamp the city as Malharnagari but the old
name was not to call quits. It was this temple that gave Indore her name, and

the Juni Indur came around.

JUNI INDORE

Indore is old settlement which started at the end of 15th century. Its original
nucleus was a riverside village, which occupied the bank of river Sarasvati. This
area is now known as Juni Indore. The little village grew as an important halting

place for pilgrims traveling between great religious cities, Ujjain on the bank of
the Holy River Kshipra; Omkerashwar on the banks of River Narmada . Later, in
addition to the halting place it also became a camping place for forces of
Moghul's and Marathas who frequently moved to South and N orth for
expanding their kingdoms. The Zamindars of village Kampel (about 10 km. S.E)
visualized the opportunity of flourishing trade in this settlement and settled on

the banks of the River Kanha . To withstand the foreign invasions, Zamindars built

a cast le, giving this village a character of a walled town, although the town

hardly suffered the destruction of feudal wars. There was increase in trade and
commerce with zamindars investing in the city and thus the city expanded as a

trade centre.

HOLKAR INDORE

Being at a Junction of Pilgrimage route (Om  kareshwar to Mahakaleshwar) and
Military Route (Agra to Deccan) it developed as commercial and military town.

It got an Administrative Importance with declaration of Indore Province by

Maratha's and served as tr ansit camp for Marathas in their route to North. Indore
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become an important town on 29th July 1732, when Bajirao Peshwa -l granted
Holkar State (Jagir) by merging 28 and half parganas and then providing this
Jagir to the O6MALHARRAO HOLoKKOKE Dynadsty,euled ounder
the state from 1728 to 1766. During this period development was primarily for
military and commercial establishment. Later the boundaries of the state were
amended and Maheshwar was also included in the Jagir. In 1818 the capital

was shifted from Maheshwar to Indore, through the proposal was initiated by

Rani Ahilya Bai, daughter in -law of Malhar Rao Holkar. Establishment of Holkars
capital at Indore provided new forces for development of the city. The roads,

Cloth Market, all the defense establishments were made. The trade centre grew
rapidly under the Holkar dynasty (1733 -1818). The remains of their two -century -
old palace still stand in the main square (called Rajwada). The city became the

capital of the Indore princely state in 1818 after the British forces under Sir John
Malcolm defeated the Holkars led by Rani Krishnabai Holkar at Mahidpur. She
signed the treaty of Mandsaur by which the control of Indore went in the hand

of the East India Company.

BRITISH INDORE

Holkars got def eated by against Britishers in 1817 they signed Mandsaur Treaty
and Indore was again declared capital. This started transition in the
development of Indore from mughal and maratha style to a composite Anglo -
Indian style. Educational Institutes laid the bas e of growth of institutional Areas in
the south -east part of the City. During the period of Maharaja Tukoji Rao Il efforts
were made for the planned development and industrial development of Indore
(1852-86). It was during his time that Krishnapura Bridge, Krishna Bai Chattri and
roads were constructed. With the introduction of Railways in 1875 the business in
Indore flourished. In 1903, Maharaja Shivaji Rao Holkar left the throne in favour of

his son Maharaj Tukoji Rao Il during whose regime also the deve lopment of city
continued. Manikbag palace, Maharani Saraya, Gandhi hall, Old High Court
Building, Yashwant Niwas, Tukoji Rao Hospital was constructed during his tenure

(now it is known as MTH compound) . In 1906 Electric supply was started in the
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city. Fire brigade was established in 1909. In 1918 noted Architect and Town
Planner Patrick Geddes was Invited by Darbar of Indore to promote proper
development of Indore. Patrick Geddes Prepared a Master Plan for City of
Indore. After this Master Plan For transpo rt network Mr. Stemper was invited and
he prepared a transport network plan for City. Between 1948 and 1956, Indore
served as the summer capital of the former Madhya Bharat state. Currently, it is

the commercial capital of M.P

MODERN INDORE

With the devel opment of railway link joining the Pilgrimage route the trade and
commerce grew up making the city commercial capital of central province in

pre -independence period. The  new Broad gauge line conne cting Indore to the
Kanhdwa & western part of India also helped in the growth. After
independence. The first ever -planning intervention in the post -independence
period was in the form of Indore Development Plan (1974 - 1991), which was
published and adopted under 18 & 19 of Town & Country Planning Organization

Act - 1973. The plan envisaged planning area was 21,410 ha, out of which
12,145 ha were provided under different uses for 12.5 lakhs population. Earlier
Industries started with Textile Mills, later in the first plan ned Sanver road Industrial

area was proposed w hich successfully implemented. Today Indore is growing as

Commercial, Industrial, Educational and recently health facility Centre of
Madhya Pradesh State. Indore is the only city in India to have an IIM and IIT
both. The new MNCOs | i ke TaGSefc. il thef I segtar s alkon f o b e

creating new opportunities in ~ the new modern & smart Indore
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3.3 Physical Characteristics

3.3.1 Physical Features

The entire city of Indore, having a Municipal area of 276 S g. Km. lies in Kanh &
Sarswati River basin. The river and its tributaries traverse through the densely -
populated area of the city. The city occupies a relatively flat plateau having a

gentle slope towards north. The hinterland of the city is scattered with some
hillocks. There are no physical constraints except Pipaliyapala Tank on the
southeastern side and Sirpur Tank in the southwest, which may limit or condition

the growth of the city. The highest and the lowest contour levels in the city are

590 m and 5 40 m, respectively.

The city has black cotton soil varying in depth from place to place. The cross
section at various places shows an order of soft soil till 5 ft., hard soil till 15 ft., red-

soils till 30 ft, after this the rocky terrain extends oil 100 f t and below.

3.4 Demography

As per 2011 Census, the population of Indore Municipal Area is 19.92 lakhs and
22.91 lakhs for Indore Urban Area. The average annual growth rate of
population in  Indore Municipal Area is 1.97%. During the period 1901 to 1911 cit y
faced disastrous health condition due to plague and hence the growth rate is

seen negative. While f or the Study Area, the growth rate has been 3.4% during
the period 2001 to 2011. In 2001, Indore City (IMA) had a spread of an area of
130.17 sg. km, with the population of 16.39 lakh resulting in a population density
of 12598 persons per sq. km. whereas, with the population of 19.92 lakh in 2011
and areas remaining same, the density has risen to 15315.4 persons per sq km. At
the Planning Area level, as the  City has spread and the area has increased from
130 sq km to 505 sq km during 2001 -2011, the density has dropped from 15315
persons per sq km to 4534 persons per sq km during the period. Table and Figure

give the population growth trends of Indore Municipa | Area.
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Table 2: Decadal Population Growth of Indore
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1901 99880
1911 57235 -42.70
1921 107948 88.60
1931 147100 36.27
1941 203695 38.47
1951 310859 52.61
1961 359000 55.8 15.49 6433.7
1971 572622 59.50
1981 829000 4477
1991 1104000 130.1 33.17 8485.8
2001 1639000 130.1 48.46 12598.0
2011 1992535 130.1 21.57 15315.4
Population
o 25
g
* 20 +9.9
15
10
8.3
5 5.7
- 3.6
: .0
0 : :
1901 1911 1921 1931 1941 1951 1961 1971 1981 1991 2001 2011
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3.5 Planning Interventions

3.5.1 Indore Development Plan 1991

Indore Development Plan 1991, was prepared in 1974 under the newly enforced
Legislation; the Madhya Pradesh Nagar Tathaa Gram Nivesh Adhiniyam 1973

and had come into operation in 1975 . As per IDP-1991, existing Land Use Survey
carried out in the Year 1974 suggested the city was dense with 218 pph Gross
Density with a total developed area of 2574 Ha. IDP-1991 was planned for the
Planning Area of 21410 ha, which included then IMC Area and 37 surrounding
Villages. The IDP-1991 proposals were framed b ased on a Multi Nuclei City. Out
of the Total Planning Area  of 1991, the development Area for different land u ses
was 12145 ha for a population of 12.5 lakh. The proposal was for a sparse
development with gross density of 103pph and Gross Residential Densi ty of
250pph. The plan also proposed decentralization of the commercial areas by
developing new city level = commercial centers whi ch were Rajwada (36 hect),
New D ewas city centre (24 hect) & Manik bagh city centre for Wholesale &
Specialized markets . Promot ed growth of industries through development of
Industrial land, Provision of proper circulation pattern, provision of water supply &
sewerage system. The proposal also envisaged huge Public Semi -public as well

as Recreational areas.

Proposed Land Use - 1991
Sr.no Use Area (in Hectare) % Share
. . 41.66%
1 Residential 5058.00 44.66% :
2 Commercial 648.00 5.34%
3 Industrial 1498.00 12.33%
4 PSP and PUF 1417.00 11.67%
5 Recreational 1417.00 11.67% 5.34%
6 Transportation 2105.00 17.33%
o DO Residential B Commercial O Industrial
Total 12145 100.00% B PSP and PUF B Recreational 0O Transportation
51
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3.5.2 Ind ore Development Plan 2021

Indore Development Plan 2021 envisages developed area under various Land
Uses as 34047 Ha out of the total notified planning area of 50525 ha for a
projected population of 35.67 Lakhs in 2021. The Land Use allocation under

variou s use is been presented below.

SR No Use Area in Ha % Share Proposed Land Use - 2021

1 Residential 15795.00 46.39% 16.46%

46.39%

2 Commercial 2610.00 7.67% 14.15%

3 Industrial 2527.00 7.42%

4 PSP and PUF 2693.00 7.91%
7.91%
5 Recreational 4817.00 14.159
’ 7.42% 7.67%
6 Transportation 5605.00 16.46% O Residential E Commercial O Industrial
@ PSP and PUF B Recreational O Transportation
Total 34047.00 100.00% i

Source: Indore Development Plan 2021

3.5.3 Planning Units

In the IDP-1991 the entire proposed Developed area in the Planning Area was
divided into 11 self-contained Planning Units. In the IDP - 2021 the same planning
units have been maintained and the boundari es have been extended up to the
Proposed Developed area under the IDP ~ -2021. The PU-3 has been divided in to
PU-3A and PU - 3B due to the area under the Planning Unit not been Contiguous.
Thus, the Proposed Developed Area (IDP  -2021) under the Planning Area h as
been divided in to 12 Planning Units. The reconstituted planning units are shown

in figure below. Each unit is supposed to function as an entity in respect of
shopping, Educational and Health amenities, Recreational areas, and to a large

extent work cen tres within the unit. The planning units are linked to the city
centers, work centers of the higher order, city level amenities, and Transport
Nodes etc. Each planning unit is further divided into sectors and sub -sectors
which are supposed to contain secto r level amenities. IDP -2 021 doesndt pr o

Planning unit wise Population Distribution, Density, Land Allocation and Land Use
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Proposals, thus it doesndt gives any specific

Units in the Urban Structure.

LEGEND

: PLANNING UNIT 1 |:| PLANNING UNIT 6 —-—-— MASTERPLAN BOUNDARY
- PLANNING UNIT 2 - PLANNING UNIT 7 = === ABD BOUNDARY

- PLANNING UNIT 3A - PLANNING UNIT 8

- PLANNING UNIT 3B PLANNING UNIT 9

- PLANNING UNIT 4 - PLANNING UNIT 10

- PLANNING UNIT 5 - PLANNING UNIT 11

Figure 15: Planning Units of Indore (IDP -2021)
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CHAPTER4: ABD AREA: STUDY AND ANALYSIS

4.1 Introduction to ABD Area

4.1.1 Location

The ABD project area is the core central part of the Indore City. It is spread
across a contiguous land parcel . ABD area exist between 75 950062500
7551063400 l ongi%% 2d &8 6ad4dz2 25D D ITlzet ABD waréee is
bounded by roads on the northern, western and southern side and b y River

Saraswati and River Kanh on the eastern side
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Figure 16: Location of ABD in Planning Area
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4.1.2 Boundaries and Area

The Total Geographical area under ABD is 742 Acres. River Kanh and River
Saraswati form the eastern boundary of the ABD area. The boundary follows

Lal Bagh road to Mhow Circle on the southern part, then towards north along

MOG lines road till the T -junction with Dhar road, from where its aligns with Dhar
Road till Gangwal Circle, where after it moves northwards along Netaji Subhash

Marg passing Bada Ga npati Chowk and turn eastwards towards Imli Bazar

Chowraha and meets River Ka nh at the Nagar Nigam Square.

The area covers the administrative zone boundary of Zone no. 1 (Kila Maidan),

Zone No. 2 (Raj Mohalla), Zone No. 3 (Nagar Nigam), Zone No. 11 (Nehru
Stadium), and Zone No. 12 (Harsiddhi Zone).  The 11 out of 85 wards are fully or
partially part of the ABD area  Boundary; they are namely Ward No . 6, 7, 8, 57,
58, 59, 60, 67, 68, 69, 70. Map s hows coverage of different  Zones & wards within
the ABD area.

11
NEHARU
STADIUM

2
RAJ MOHLLA

12
HARSIDDHI
ZONE

on
OHLLA

15
DRAVID
NAGAR

Figure 17: Coverage of Administrative Zones in ABD Area
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Figure 18: Wards in ABD Area
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4.1.3 Demography

The population of ABD area is 1.2 Lakhs (in year 2016) which is almost 5% of the
total p opulation of the Indore city. Out of 85 wards in the whole city, 11 wards
are fully or partially part of the ABD area. The part of ward 70 in ABD comprise of
only Shri Vaishnav School and hence corresponding population is not
considered in density calculat ion. Distribution of population and resulting
population density are shown in table and Map below. Ward 8 and 68 show the
maximum gross density in the ABD area. Ward 8 possesses maximum net density
followed by ward 60, 67, 68, 7 and 59.

Table 3 Ward wise Gross & Net population Density

s |ward Ward A:ﬁa % Ward Pop.In | Gross Net Net Area
N | No Ward Name Area ABD Area |Pop.(2012 ABD Density | Density | (Res.+Mix
: (ha) | () | inABD ) (2012) | (PHa) | (PMHa) )
1] 6 g:'r;‘ar 8292 | 16.93 | 20% 28321 5781 342 614 9.42
2 | 7 [Janta 1329 | ¢ og 4% 26477 1191 199 1075 1.11
Colony 7
8 | Junarisala | 3044 | 21.04 | 69% | 28855 | 19940 | 948 1640 12.16
4 | 57 [B):i‘" Ahilya 24;’ 211532 | 6% 23221 1481 97 189 7.85
. 110.3
5 58 | Imli Bazar 9 20.30 18% 29524 5428 267 647 8.39
6 | 59 | Harsiddhi 6231 | 37.15 | 60% | 22444 | 13383 | 360 1033 12.96
7 | 60 | Ranipura 54.68 | 4.33 8% 24025 1901 439 1161 1.64
8 | 67 L";E:aja 5023 | 37.71 | 75% 22447 | 16853 | 447 1056 15.97
o | 68 Sg?a?a' 26.67 | 26.67 | 100% | 22058 | 22058 | 827 1036 21.29
10 | 69 iﬂa;"r’ghar 89.64 | 8450 | 94% | 25596 | 24128 | 286 738 32.69
11 | 70 5.90 0 NA 0.00
Total 2725'8 112143 | 407 908 123.46
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Figure 19: Gross Population Density Distribution in ABD Area

8
d=1640

Figure 20: Net population density distribution in ABD Area
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4.1.4 Significance of ABD Area

Indore initially was a small riverside vi llage whose origin was marked by the

presence of Indreshwar Temple on the bank of River Sarswati.

N

forest forest

MILITARY
CAMPS

agricultural
land

It was after recognising the worth of the land, its richness in terms of natural
resources and fertility the Marathas invaded Indore and declared it as the ir
capital and handed over it to the Holkars. The Holkar dynasty then take initiative

for developing the precinct and thus constructed many important built
structures like Gopal Mandir  (Ann kshetra) in 1832, Jain Mandir (1834 -1843),
Krishnapura Chhatri(184 9) near the Krishnapura bridge.

~_ Jain Mandir
/\ W

Rajwada _—
(1747-1827) T

Gopal Mandir

(1832) @
Krishnapura

chhatri(1849) g
,é-'f': [
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History of urbanisation of Indore begins with the construction of RAJBADA, the
centre of administration from where the Malva region was ruled by Holkars in
Indore there were favourable condition for commercial activity it became a
commercial city. Many contemporary styles were like from Jaipur, Ajmer and
Pune and also from Mughal styles to give building a royal effect. Later the area
witnessed small settlements coming up in place of agricultural land as people

shifted t heir occupation to trading from agriculture.

\ \”// Shiv vil
/ @@\ iy

This marks the establishment of Adda Bazaar (1853) which is a ladies market in
close vicinity of Rajwada. Shiv Vilas Palace (1894) was also constructed just next

to Rajwada further strengthening the importance of the precinct. After the
establishment of Adda Bazaar, emergence of other bazaars like Sarafa gali
,Shakkar Bazaar, Imli Bazaar took place to enjoy benefits of security being in the

close proximity to the Royal palace. Construction of Imli Saheb Gurudwa ra
(1880) and Imambada (1893) just next to the royal temple Gopal Mandir by
Holkar rulers was to give equal status to Muslim and Sikh community imparting
Rajwada Precinct a unique character of possessing religious structures of

multiple communities
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It was year 1918 when then Holkar ruler realized that the precinct is growing
haphazardly around the palace and invited Sir Patrick Geddes who prepared
multiple development plans and development schemes for the city. It was after
his initiation t hat the precinct got well linked by means of Price Yeshwant road,
Mahatma Gandhi road and Jawahar Marg with the precinct and also

connected the old city with the new Indore.
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4.2 Existing Landuse

Landuse reflects the use of land for the various activitie
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s carried out in the core

area viz. Residences, commerce, schools, roads etc. In order to comprehend he

guantum of land utilization for various uses, a systematic analysis

very essential.
categories:

1. Residential
Commercial
Mixed use
Public -Semipublic
Public facility & utility
Transportation
Recreational
Open
Water body

© © N o g &M 0N

The land uses have therefore been classified into fol

of land use is

lowing

2%

Transportation
16%

Facility and
Utility
2%

Recreational ~ 6%

Open Watezbody

Residential
22%

Commercial
14%

Mixed Use
22%

The Entire Land under ABD Area is developed. The Existing Land use of ABD area

reflects the Central Business .
Land Use Area (in Ha) Percentage
District Function with 14 % of the —
_ _ Residential 148.01 22%
Land in Commercial Use. The Commercial 95.62 14%
share of Residential Use is 226, Mixed Use 144.55 2204
Mixed Use (Commercial use on PSP 93.40 14%
ground floor over Residential  Use) ~Facility and Utility S LY
. i . Transportation 109.71 16%
is 22%, PSP14%, Public facility & _
Recreational 14.82 2%
. 0 . 0
utility only 1%, Transportation 16%, Open 41 51 6%
ABD area lacks in recreational Water body 14.82 2%
spac es only 2% of land, water Total 672.32 100%
body 2% and open 6%.
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Figure 21: Existing Land Use of ABD Area
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