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SALIENT FEATURES

1 Gauge

2 Route Length

3 Number of Stations

4  Traffic Projection

5  Train Operation

B Speed

T Traction Power Supply
8 Rolling Stock

9 Maintenance Facilities
10 Signaling, Telecommunication and Train Control
11 Fare Collection

12  Structure
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SALIENT FEATURES

SALIENT FEATURES

1. GAUGE (NOMINAL): 1435 mm

2. ROUTE LENGTH: 23.51 km (Entirely Elevated)
3. NUMBER OF STATIONS: 21 (All Elevated)

4. TRAFFIC PROJECTION:

YEAR DAILY RIDERSHIP AVERAGE LEAD (KM) MAXIMUM PHPDT
2023 1,20,667 8.37 3,930
2031 2,08,926 8.90 6,993
2041 3,64,200 9.46 12,627
2051 5,95,440 9.64 20,703
5. TRAIN OPERATION:
Particular 2023 2031 2041 2051
Car/Trains 3 3 3 3
Headway (Min) 10.00 7.00 4.0 2.50
Max. PHPDT Demand 3,930 6,994 12,771 20,704
PHPDT Capacity Available 4,584 6,549 11,460 18,336
(5,584)* (8,331)* (14,580)* (23,328)*
* @ 8 persons per square meter of standee area
Year | Headway (min) | No. of Rakes | Rake Consist |No. of Coaches
2023 10.00 12 36
2031 7.00 15 3 car 45
2041 4.00 26 3 car 78
2051 2.50 41 3 car 123
6. i. Maximum Design Speed 90 kmph
ii. Maximum operating Speed 80 kmph
iii. Scheduled Speed 33 kmph
7. Traction Power Supply:
a. Traction system voltage 25 kV AC
b. Current Collection Over Head Catenary
C. Receiving Sub Stations One new RSS at Sitapura Depot and

Augmentation of existing RSS near
Sindhi Camp Station.
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10.

11.

12.

SALIENT FEATURES
Power Demand Estimation (MVA)
Corridor Load = vear :
Initial Ultimate
North - South Corridor: India Traction 3.99 12.66
Gate (SIA) to Ambabari (21 Auxiliary 4.45 4.69
Elevated Stations, 23.51 km) Total 8.44 17.36

ROLLING STOCK:

a. 2.90 m wide rolling stock with Stainless Steel/Aluminium body
b. Axle load 16T
c.  Seating arrangement Longitudinal
d. Capacity of 3 coach unit
With 6 standees / sqm. 764

e. Class of accommodation One (Air conditioned)

MAINTENANCE FACILITIES:

Maintenance Depot has been proposed at Sitapura Industrial Area on the banks of
Dravyavati River. Total land area proposed for maintenance facilities is 27.00 Ha.

SIGNALLING, TELECOMMUNICATION AND TRAIN CONTROL.:

‘CATC’ (Continuous Automatic Train Control System)
based on “CBTC” (Communication based Train Control
System) which includes ATO (Automatic Train
Operation), ATP (Automatic Train Protection) and ATS
(Automatic Train Supervision) sub-systems using radio
communication between Track side and Train.

a) Type of Signalling

Integrated System with Optic Fibre cable, SCADA,
Train Radio, PA system etc.

ii. Train information system, Control telephones and
Centralized Clock System.

b) Telecommunication .

FARE COLLECTION

Automatic Fare collection system with TOM and Smart card etc.

STRUCTURE:

Viaduct: Segmental Box Girder for the section having road width upto 30m, Double
U-Girder for the section having road width more than 30m upto radius 300m and I-

Girder for sharper curves (radius less than 300m) and location of Points & Crossings.
Superstructure shall be supported on single pier with pile foundation.

i) Station structure with viaduct columns supporting the girders by a cantilever arm.
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ii)

14.

SALIENT FEATURES
COST:

Estimated Cost with Land and all Taxes & Duties Rs. 4,133 Crore.

(At January 2020 prices)

Completion Cost with Land and all Taxes & Duties Rs. 4,546 Crore.

(by November 2023 at 5.0% p.a. escalation) without IDC

Completion Cost with Land and all Taxes & Duties Rs. 4,602 Crore.

(by November 2023 at 5.0% p.a. escalation) with IDC

INDICES:
FIRR 6.56%
EIRR 14.86%
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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

ASSESSMENT OF EXISTING CITY PROFILE WITH EXISTING TRANSPORT
CHARACTERISTICS

Background

Originally the work of preparation of DPR for Jaipur metro was awarded to DMRC in
2009. Accordingly, DPR was submitted in March, 2010. The Proposed Corridor were
as under:

Table 0.1: Proposed Corridors in DPR submitted in March 2010

. Length(km) Total Station
Corrid Total
orridor u/G Ele km) | UG Ele ota
Corridor-1: Durgapurato | o 5oc | 15557 | 17352 | 5 13 18
Ambabari
Corridor-2 Mansarovarto | , ;o9 | g777 | 11866 | 3 8 11
Badi Chaupar
Total 7.884 | 21.034 | 28918 | 8 21 29

Completion Cost at 2018 Price Level was % 7531Cr.

The report submitted in 2010 was revised in April, 2011 and it was decided to extend
corridor | upto Sitapura Industrial Area. Accordingly, details of corridors are as under:

Table 0.2: Proposed Corridors in DPR revised in April 2011

: Length(km) Total Station
Corridor Total
U/G Ele (km) U/G Ele

Corridor-1: Sitapura
Industrial Area to 5.095 18.004 | 23.099 5 15 20
Ambabari
COI’I"IdOI’-ZZ Mansarovar to 2789 9278 12.067 3 8 11
Badi Chaupar

Total 7.884 27.282 | 35.166 8 23 31

Completion Cost was Increased to 2019 Price Level = ¥10291Cr.

Meanwhile, it was decided to get implemented the East West corridor from
Mansarovar to Chandpole through DMRC on deposit term basis, which has been
commissioned in 2013 and remaining underground length of this corridor is being
implemented by JMRC through General Consultants and is likely to be
commissioned shortly.
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EXECUTIVE SUMMARY

In March 2012 it is decided to bifurcate DPR in two parts Corridor 1: Mansarovar to
Badi Chaupar as phase | and Corridor II: Sitapura Industrial Area to Ambabari as
phase Il. Further DPR for Phase Il was revised in April, 2014 and July, 2014 in view
of passing on Alignment Jaipur Airport Air Funnel and connecting collectorate.

Present Assignment

As original proposal for Phase Il was envisaged in 2011, since then a lot of
development has occurred along the corridor. Moreover, as per New Metro Rail
Policy 2017 some new elements are to be considered while preparing the DPR.
Therefore, the DPR prepared in 2011 cannot be taken up for implementation. Hence,
JMRC decided for Updation / Review of Detailed Project Report of Jaipur Metro
Phase 2 and preparation of DPR for extension of Phase 1B from Badi Chaupad to
Ramganj and awarded the assignment to DMRC on 20/06/2019.

Delineation of Study Area

The first and foremost step of a traffic and transportation study for a region is to
delineate the influence area which is called as the study area. The study area for the
current assignment is the Jaipur Municipal Corporation (JMC) with an area of 467 sq.
km.

This study area has been delineated based on the identified MRTS corridors in the
CTTS 2018. The identified MRTS corridors as per CTTS 2018 are:

e Manasarovar - Transport Nagar

e Vishwkarma Industrial Area - Sitapura Industrial Area

¢ Kalwar Road - Kanota (via Gopalpura Bypass)

e Kalwar - Amba Bari

e Jhotwara - Kanota (via Gopalpura Bypass)

¢ Jhotwara - Kanota (via Durgapura station)

e Kalwar - Sitapura Industrial Area

¢ Vishwkarma Industrial Area — Kanota (via Gopalpura Bypass)

¢ Manasarover — Kanota (via Gopalpura Bypass)

o Vishwkarma Industrial Area - Amba Bari

e Amba Bari - Ajmer road

e Ajmer road to B2 Bypass

The above identified corridors are within the JMC area and therefore, JMC area has
been considered as the study area. The historic walled city is part of the JMC and is
spread over an area of 6.7 sg. km. The walled city (also known as pink city) is
characterized by presence of heritage buildings and high commercial activities. It has
a high population density of more than 481 persons per hectare (presently, about 580
persons per hectare), while the population density of IMC is 65 persons per hectare.

Regional Connectivity

Jaipur is situated in the eastern part of Rajasthan. The city is at a distance of 260 km
from Delhi, 135 km from Ajmer, 225 km from Agra, and 245 km from Kota. Jaipur is
located on National Highway 48 (Old NH8) connecting Delhi and Chennai. This is
part of the Golden Quadrilateral project which connects four metropolitans Delhi,
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EXECUTIVE SUMMARY

Mumbai, Chennai and Kolkata. NH52 (Old NH12) links Sangrur, Punjab with Ankola,
Karnataka through Jaipur and NH21 (Old NH11) links Jaipur with Agra passing
through Jaipur. RSRTC operates bus service to major cities in and out of Rajasthan
like Delhi, Agra, Jodhpur, Udaipur, Ahmedabad etc. City buses are operated by
Jaipur City Transport Services Limited (JCTSL).

The State Highways passing through the study area that provides connectivity at the
State level are SH2C (Kalwar Road), SH12 (Diggi Malpura Road), SH55 (Jamwa
Ramgarh Road), SH19 (Jahota Morija Road), SH37 (Chomu-Churu Road), SH24
(Toonga Road) and SH52 (Alwar Road).

Jaipur is the headquarters of north-western zone of the Indian Railways. The city is
well connected by railways to the neighbouring cities like Delhi, Agra, and
Ahmedabad as well as to the major cities in the country. Jaipur Junction is the major
terminal within the study area. Other railway stations within the Jaipur region are:

e Towards Ajmer - Kanakpura, Bindayaka and Dhankya

e  Towards Sikar - Dher Ka Balaji, Nindar, Bhaton Ki Gali and Chomu

o Towards Delhi - Gandhi Nagar, Jagatpura, Khatipura, Kanota and Bassi

e Towards Sawai Madhopur - Bais Godam, Durgapura, Sanganer, and
Shivdaspura

The city of Jaipur is well connected by air to various metropolitan cities like Delhi,
Mumbai, Bangalore, Chennai and Kolkata as well as the other major cities in India; is
also connected to various major cities in the world. Jaipur International Airport is
located in Sanganer, around 13 km from the city core. The Jaipur airport handled
about 4.76 million passengers in 2017-18 whereas 3.78 million passengers in 2016-
17 (i.e., about 25.7% of increase in the passengers). Out of 4.76 million passengers
in 2017-18, 0.53 million are international passengers and 4.23 million are domestic
passengers. Jaipur Airport also provides air cargo services.

Demography

Jaipur Municipal Corporation (JMC) holds a population of around 30.5 lakh as per
Census 2011. It has experienced a population growth rate of 31.15% from 2001,
which has been declined from 59.25% as observed from the previous decade (1991-
2001). The average population density in JIMC area is 6,523 persons per sq. km.

Existing Road Network

Total existing vehicular road length within the JMC area is around 1783 km, which
includes around 120 km road length within the Walled City. Distribution of vehicular
road length by carriageway width within the JMC area shows only 24% road is more
than two lane and maximum (38%) road length is single lane. About 62% of Walled
City road network has single lane carriageway, 17% has intermediate lane, 13% has
2-lane carriageway and only 8% has 4-lane carriageway. Only 21% of road length
within JMC area and only 7% of road length within the Walled City have divided
carriageway.

Existing Intra-City Public Transport
The city public transport system in Jaipur consist of government buses, mini buses,
metro and Bus Rapid Transit System (BRTS). The government buses are being
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operated by Jaipur City Transport Services Limited (JCTSL) on contractual basis with
RSRTC and private operators whereas mini-buses are being operated by only private
agencies. Jaipur Metro is operated by Jaipur Metro Rail Corporation Limited and
BRTS is being operated by JDA/ IMC through JCTSL.

Existing Intermediate Public Transport

The IPT scenario in Jaipur consists of the following modes — auto rickshaws, share
autos/ tempos and E-rickshaws. Total 4,140 permits for diesel auto rickshaws and
11,595 permits for LPG auto rickshaws issued in Jaipur city. There are around 400 e-
rickshaws in Jaipur. The fare structure of e-rickshaws is a simple slab structure with
Rs.5/- for 1-2 km, Rs.10/- for 2-3 km and Rs.30/- for 3-6 km of trip length.

TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Option Evaluation
For assessment of alternative MRTS corridor demand, different combinations of
MRTS corridors have been considered along the selected demand corridors. These
combinations of MRTS corridors are mentioned as alternative options. Mass rapid
transit demand for each alternative option has been evaluated for the selection of
suitable MRTS corridors in Jaipur. These alternative options are mentioned below:
1. Option-1:
Corridor 1: Sitapura Industrial Area to Mansarovar
Corridor 2 : Mansarovar to Transport Nagar
2. Option-2:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road)
Corridor 2 : Mansarovar to Transport Nagar
3. Option-3:
Corridor 1: Sitapura Industrial Area to Ambabari (on JNL Marg)
Corridor 2: Mansarovar to Transport Nagar
4. Option-2A:
Corridor 1: Manpur(Ring Road) to Harmada (on Tonk Road)
Corridor 2: Mansarovar to Transport Nagar
5. Option-3A:
Corridor 1: Manpur(Ring Road) to Harmada (on JNL Marg)
Corridor 2: Mansarovar to Transport Nagar
6. Option-4:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road)
Corridor 2: Mansarovar to Badi Chaupar
7. Option-5:
Corridor 1: Sitapura Industrial Area to Ambabari (on JLN Marg)
Corridor 2: Mansarovar — Badi Chaupar
8. Option-6:
Corridor 1: Ambabari — Sitapura Industrial Area to Ambabari (on Tonk
Road) without connecting Collectorate Circle and with
dedicated bus services for Airport Terminal-1, Airport Terminal-
2 and Collectorate Circle
Corridor 2: Mansarovar — Transport Nagar
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9. Option-7:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road) within air
funnel zone on Tonk Road
Corridor 2: Mansarovar — Transport Nagar
10. Option-7A:
Corridor 1: Manpur (Ring Road) to Harmada (on Tonk Road) within air
funnel zone on Tonk Road
Corridor 2: Mansarovar — Transport Nagar
11. Option-8:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road) within air
funnel zone
Corridor 2: Mansarovar to Transport Nagar
Corridor 3: Sanganer Thana to Mansarovar
12. Option-8A:
Corridor 1: Manpur (Ring Road) to Harmada (on Tonk Road) within air
funnel zone
Corridor 2: Mansarovar to Transport Nagar
Corridor 3: Sanganer Thana to Mansarovar
13. Option-9:
Corridor 1: Sitapura Industrial Area to Ambabari (partly on JLN Marg and
partly on Tonk Road)
Corridor 2: Mansarovar to Transport Nagar
14. Option-9A:
Corridor 1: Manpur (ring Road) to Harmada (partly on JLN Marg and partly
on Tonk Road)
Corridor 2: Mansarovar to Transport Nagar
15. Option-10:
Corridor 1: Sitapura Industrial Area to Ambabari (partly on JLN Marg and
partly on Tonk Road)
Corridor 2: Mansarovar — Transport Nagar
Corridor 3: Mansarovar — Sanganer Thana
16. Option-10A:
Corridor 1: Manpur (Ring Road) to Harmada (partly on JLN Marg and
partly on Tonk Road)
Corridor 2: Mansarovar — Transport Nagar
Corridor 3: Mansarovar — Sanganer Thana
17. Option-11: Mansarovar — Badi Chaupar

Among the above mentioned 17 options, the last option (Option-11) is a do-nothing
option in terms of future MRTS development in Jaipur. Therefore, this option is not for
option evaluation and system selection for future proposed MRTS in Jaipur.

From rest of the 16 options Option-7, Option-7A, Option-8 and Option-8A have the
highest demand for respective configuration. However, all these four options are with
MRTS alignment within air funnel zone on the Tonk Road. Due to limited ROW
available on the Tonk Road, proposed MRTS should be elevated or underground on
Tonk Road. Underground corridor is difficult to execute for construction limitations
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and elevated option is not feasible due to restriction of air funnel zone. Therefore,
these four options are not considered as feasible options.

Estimated demands for Option-1, Option-4 and Option-5 are very low and therefore
these three options are not viable for proposed MRTS corridors in Jaipur.

Option-2 and Option-2A are the revised configurations of Option-9 and Option-9A.
Option-9 and Option-9A have higher demand than Option-2 and Option-2A. However,
Option-9 and Option-9A have higher corridor length and therefore, have lower
demand per km. Therefore, Option-9 and Option-9A are not viable option for
proposed MRTS in Jaipur.

Option-10 and Option-10A are the longer configurations (extended network) of
Option-9 and Option-9A with additional corridor from Mansarovar to Sanganer Thana
connecting the existing phase-1 corridor and proposed corridor on Tonk Road.
Therefore, due to similar reason of lower demand per km, Option-10 and Option-10A
are also not viable for proposed standalone MRTS configuration in Jaipur. However,
the corridor from Mansarovar to Sanganer Thana can be considered as separate
corridor along with other viable configuration.

After a detailed evaluation mentioned above, it is concluded that Option-2, Option-3,
Option-2A, Option-3A and Option-6 are the viable options for proposed MRTS in
Jaipur. Option-2A and Option-3A are the longer configurations (extended network) of
Option-2 and Option-3. Therefore, Option-2A and Option-3A are not considered as
separate options from Option-2 and Option-3. Further, Option-6 is the improved
alignment of Option-2 with ease of construction avoiding some limited ROW section.
Therefore, Option-6 is the more viable option in comparison of Option-2.

Suitable Option for Proposed Metro

From the option evaluation section it is clear that Option-2A and Option-3A are the
extended network of Option-6 and Option-3. Analysing the detailed ridership of
Option-2A and Option-3A, it is suggested to develop the extended part (which are
same for both of these options) as metro system beyond 2041 due to insufficient
ridership for metro system for these extended patrts till the time.

Further, Option-6 has better ridership than Option-3 and the corridor from
Mansarovar to Sanganer Thana is not viable for metro like system from demand
perspective. Therefore, Option-6 has been selected for immediate development as
suitable option for metro like system.

0.2.3 Corridor Brief for Option-6

Option-6 is detailed out as combination of two metro corridors — one is the extension
of existing phase-1 corridor which is considered as east-west corridor and the other is
the new north-south corridor. East-west corridor is called as Mansarovar-Transport
Nagar corridor with total 13 stations. Within these 13 stations, 11 stations are for
phase-1 (Mansarovar-Badi Chaupar) corridor. North-south corridor is called as
Ambabari — Sitapura Industrial Area corridor with 21 stations. These two corridors

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari July 2020 9




0.2.4

EXECUTIVE SUMMARY

intersect each other at Chandpole station. North-south corridor is planned on Tonk
Road without connecting Collectorate Circle and with dedicated bus services for
Airport Terminal-1, Airport Terminal-2 and Collectorate Circle.

Ridership Details for Optimistic Scenario in Option-6

Corridor (line)-wise ridership summary estimated for Master Plan (optimistic) scenario
at an aggregated network level including daily ridership, peak hour peak direction
traffic (PHPDT), daily passenger-km and average trip length is given below:

Table 0.3: Proposed Jaipur Metro Phase-2 Ridership Summary (Line Wise) for Master

Plan (Optimistic) Scenario

Target Corridor Daily PHPDT Daily Average Trip
Year Ridership (Passengers) | Passenger Length/
(Passengers) Kilometres Passenger
(km) Lead (km)
2021 | Mansarovar - 68,504 1,920 2,99,716 4.38

Transport Nagar

2021 98,602 3,161 7,97,057 8.08

Ambabari - India
Gate (SIA)

2023 82,495 2,311 3,59,877 4.36

Mansarovar -
Transport Nagar

2023 1,20,667 3,930 10,09,490 8.37

Ambabari - India
Gate (SIA)

2031 1,38,459 3,995 6,00,524 4.34

Mansarovar -
Transport Nagar

2031 2,08,926 6,993 18,59,223 8.90

Ambabari - India
Gate (SIA)

2041 2,23,392 6,979 9,49,623 4.25

Mansarovar -
Transport Nagar

2041 3,64,200 12,627 34,43,590 9.46

Ambabari - India
Gate (SIA)

2051 4,01,776 12,523 17,93,822 4.46

Mansarovar -
Transport Nagar

2051 5,95,440 20,703 57,41,401 9.64

Ambabari - India
Gate (SIA)

0.3

SYSTEM AND TECHNOLOGY SELECTION

The choice of a particular MRTS will depend on a variety of factors like demand,
capacity, cost and ease of implementation. A BRT or LRT systems at grade may
require linear pathway to be carved out of existing land if additional space cannot be
made available on the sideways and will reduce the space for other traffic depending
on the width of existing roads. LRTs and Tramways without horizontal separation will
have reduced speed and hence reduced capacity. The capacity of MRTS is generally
denoted by passengers per hour per direction (PPHPD). A BRTS typically has a
capacity of 10,000-15,000 PPHPD on a single lane but can be enhanced with
additional lanes. Comparatively metro rail systems are able to carry much higher
passenger volumes of 60,000 PPHPD and can go up to 80,000. Such rail-based
systems also generally provide rapid service, a higher quality ride and service
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regularity due to grade separation. Metro Rail System may be designed for PPHPD
demand varying from 25,000 to 80,000.

Selection of Mode

Selection of a particular mode for any pre-determined traffic corridor depends mainly
on traffic demand level of a corridor, Right of Way (ROW) on the road and the
capacity of the mode. The demand forecast is estimated considering the traffic
growth for about 30 years. Other considerations in mode choice are location of
building lines, possibility of increasing ROW. Cost of some mode may vary
depending upon the location in view of engineering constraints. Therefore, final
choice of mode to be adopted for a particular corridor is based on techno economic
considerations. As regards the location of a particular mode like at-grade, elevated
and underground, depends upon the ROW. If ROW is 20 m or more, elevated
alignment is preferred over underground as the cost of underground alignment is 2-
2% times of elevated alignment. Normally rail based MRT corridors are not
considered at grade as that separates the city into two parts and providing cross
passes for pedestrians and vehicular traffic at various locations is neither cost
effective nor desirable from convenience point of view of public.

A detailed analysis of traffic demand forecast is carried out for various permutations
and combinations of MRTS corridors to select most eligible corridors as described in
chapter 2. The final network of MRT corridors has been selected after discussions
with all stake holders of the project. The estimated traffic demand and other
requirements like land availability and ease of construction for different options. The
selected corridors’ option is as under.

Option-6:

Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road) without connecting
Collectorate Circle and with dedicated bus services for Airport Terminal-1,
Airport Terminal-2 and Collectorate Circle

Corridor 2: Mansarovar — Transport Nagar

The PPHPD and average trip length on India Gate (SIA) - Ambabari Corridor are
20703 and 9.64 km respectively in year 2051. Options of technology are:

e BRT

e Metro Neo

e LRT
e Monorail
e Metrolite

e Light Capacity Metro Rail

As PPHPD demand is more than 20,000. Therefore, BRT and Metro Neo are out of
consideration. Similarly, LRT also cannot be considered as viable option as ROW of
the corridor is not sufficient to accommodate LRT at grade. Monorail system cannot
be recommended due to following reasons.

e Technology is not proven.

e |t has comparatively high maintenance cost due to wear and tear of rubber
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tyres.

e Problems in emergency evacuation thus posing disaster management
problems.

e Total dependence on Rolling Stock supplier. No indigenous production of
Rolling Stock. Total dependence on manufacturer of spares.

e |t has poor ride quality as compared to metro.

e Rolling Stock cannot be purchased from another manufacturer without
changing the guide beams.

e Higher Life Cycle Cost

Metrolite may provide adequate capacity only upto 2041 as PPHPD demand is 2051
is 20703. Hence, even if Metrolite is provided now, its upgradation will be necessary
before we reach 2051. Moreover, there are indications from Metrolite Rolling Stock
manufacturers that cost of Metrolite Rolling Stock will be much higher as compared
to regular metro coaches for the same capacity.

Hence, in view the above, it is recommended to adopt a stable, tested and reliable
Metro technology i.e. Light Capacity Metro Rail System capable to cater the PPHPD
demand upto 30,000, with conventional Rolling Stock but with cost cutting features of
the Metrolite. There will be no concourse and arrangement for frisking of the
passengers for security at the stations.

GEOMETRIC DESIGN PARAMETERS AND ALIGNMENT DESCRIPTION

0.4.1 General
0.4.1.1The geometrical design norms are based on international practices adopted for

similar metro systems with standard gauge on the assumption that the maximum
permissible speed on the section is limited to 80kmph. Planning for any higher speed
is not desirable as the average inter-station distance is kept close to one km and
trains will not be able to achieve higher speed.

Desirable minimum horizontal curve radius specified is 200 m but in extreme cases it
can be reduced to 120 m. Minimum curve radius at stations is specified as 1000 m.

Vertical curves are proposed at every change of grade. Radii of vertical curves are
2500 m desirable and 1500 m minimum.

The viaduct carrying the tracks will have a vertical clearance of minimum 5.5 m
above road level.

0.4.1.2 Gradients

Normally stations should be on a level stretch. In limiting cases, stations may be on a
grade of 0.1%. In this corridor all stations are on level gradient.

Between stations, normally grades may not be steeper than 2.0%. However, where
existing road gradients are steeper than 2%, gradients up to 4% (compensated) can
be provided in short stretches on the main line.
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0.4.1.3 Desigh Speed

0.4.2

0.4.3

Design speed has been proposed as 90 kmph and maximum operating speed 80
kmph. The scheduled speed has been taken as 33kmph.

Track Structure

Track on Metro Systems is subjected to intensive usage with very little time for day-
to-day maintenance. Thus it is imperative that the track structure selected for Metro
Systems should be long lasting and should require minimum or no maintenance and
at the same time, ensure highest level of safety, reliability and comfort, with minimum
noise and vibrations.

Two types of track structures are proposed for any Metro. The normal ballasted track
is suitable for At-Grade (surface) portion of Main Lines and in Depot (except inside
the Workshops, inspection lines and washing plant lines). The ballastless track is
recommended on viaducts as the regular cleaning and replacement of ballast at such
location will not be possible. Only in case of the depot, normal ballasted track is
proposed for adoption.

Rail Section

Keeping in view the proposed axle load and the practices followed abroad, it is
proposed to adopt UIC-60 (60 kg. /m) rail section. Since main lines will have sharp
curves and steep gradients, the grade of rail on main lines should be 1080 Head
Hardened as per IRS-T- 12-2009. As these rails are not manufactured in India at
present, these are to be imported. For the Depot lines, the grade of rails should be
880, which can be easily manufactured indigenously.

Alignment
First station on this Corridor is India Gate (SIA) and last station is Ambabatri.

Chainage of India Gate (SIA) station is considered as 0.0 for reference and dead-end
chainage of this station is kept as (-) 350m.

Total length of the corridor from dead end to dead end is 23.51km. The entire corridor
proposed is elevated.

Twenty-one stations have been proposed on this corridor. Names of stations are
India Gate(SIA), Kumbha Marg, Haldi Ghati Gate, Pinjra Pole Gaushala, Sanganer
Sethu, B2 Bypass Circle, Durgapura, Mahaveer Nagar, Dev Nagar, Gandhi Nagar,
Tonk Phatak, Ram Bagh Circle, Narayan Singh Circle, SMS Hospital, Ashok Marg,
Government Hostel, Chandpole, Collectorate, Subhash Nagar, Panipech And
Ambabari. Attempt has been made to locate stations at about a kilometer apart.
However due to various considerations such as ridership, accessibility, availability of
land, design considerations etc; few stations could not be located at one km distance
apart. The maximum and minimum inter station distances are 2483.011m and
676.801m respectively. Depot for this corridor has been planned at Sitapura.
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This corridor runs in South to North direction. It connects different areas of the city
like Sitapura Industrial Area, Shatabdi Nagar, Pratap Nagar, Sanganer, Sitabari,
Bapu Nagar, Rambagh, C Scheme, Chandpole, Bani Park, Sirampura, Ambabari,
Prominent hospitals like SMS Hospital, Apollo Spectra, Zanana and also connects
Jaipur International Airport.

Station Locations

Stations have been located so as to serve major passenger destinations and to
enable convenient integration with other modes of transport such as Railway
Stations, Bus Terminals, etc. However effort has also been made to propose station
locations, such that inter station distances are as uniform as possible. The average
spacing of stations is close to one km.

All stations will be two level stations but without concourse. At lower level there will
be a Foot Over Bridge (FOB), providing un-paid connection between left and right
side of the road. The FOB will also comprise of passenger facilities and station
facilities like ticketing, etc. Platforms along with AFC gates will be provided on the
higher level.

Terminals

India Gate (SIA) Terminal

This Station is proposed along the road median (on Tonk Road) in Sanganer area,
near Sanganer Sadar Police Station. Scissors crossovers are proposed at the rear
end of station.

Ambabari Terminal
This Station is proposed on right edge of Sikar Road/Jhotwara Road in Vidyadhar
Nagar area. Scissors crossovers are proposed at the front end of the station.

Scissors Crossovers

Scissors Crossovers will be provided at both the terminal stations. In between,
crossovers are proposed at Kumbha Marg, Mahaveer Nagar, Ram Bagh Circle and
Collectorate station.

Depot
It is proposed to provide a depot on land identified at Sitapura Industrial Area on the
banks of Dravyavati River. Total area for depot land will be 27 Ha.

CIVIL ENGINEERING

It deals with civil structure, geotechnical investigation, construction methods, land
requirements, utility services and traffic diversion during construction etc.

Viaduct-Elevated Structure:

The proposed Viaduct Structure is fully elevated. Generally four types of
Superstructure are used for construction of elevated section of Metro Corridor, i.e. (i)
Segmental Box Girder, (ii) Segmental U Girder, (iii) | Girder and (iv) Double U Girder,
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depending upon characteristic of the corridor such as traffic congestion on roads,
available working space, etc.

In case of this corridor of Jaipur Metro, it is recommended to use Segmental Box
Girder for the section having road width upto 30m and for the section having road
width more than 30m, it is recommended to use Double U-Girder upto radius 300m.
For Radius less than 300 m and at locations where point and crossing are to be
provided, it is suggested to use I-Girder.

Grade of Concrete

It is proposed to carry out construction work with ‘Design mix concrete’ through
computerized automatic Batching Plants with following grades of concrete for various
members considering the design requirements and durability.

i) Piles - M -35
ii)  Pile cap and open foundation - M -35
i) Piers - M -40
iv)  All precast element for viaduct and station - M -45
v)  Cantilever piers and portals - M -45/M -60
vi)  Other miscellaneous structure - M -30

For all the main structures, permeability test on concrete sample is recommended to
ensure impermeable concrete.

Geo-Technical Investigations

Fresh Geotechnical Investigation has not been carried out for this corridor. The
geotechnical data available in the DPR prepared in 2009 for this corridor has been
used.

0.5.3.1 Recommendations

0.5.4

The top soil is generally silty sand with gravels having variable thickness.

Sub soil/ Rock Profile:
Profile was drawn for each bore hole covered in the scope of geotechnical
investigation. Based on sub soil profile pile foundation have been considered for piers.

Foundation in soil:
A foundation must have an adequate depth to avoid adverse environmental influence.

Allowable Bearing pressure:
Considering the proposed structure and taking in to account "N" values are allowable
settlement of 25 mm has been adopted.

Utility Diversions

Large number of sub-surface, surface and over head utility services viz. sewers, water
mains, storm water drains, telephone cables, O.H electrical transmission lines, electric
poles, traffic signals, etc. are existing along the proposed alignment. These utility
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services are essential and have to be maintained in working order during different
stages of construction, by temporary/permanent diversions or by supporting in
position. Since these may affect construction and project implementation time
schedule/costs, for which necessary planning/action needs to be initiated in advance.
Meticulous planning therefore will have to be taken in tackling the issue of
protection/diversion of these utility services. Accordingly, the following engineering
items have been studied in details in the chapter:

Existing utilities and planning for their diversion during construction, if necessary.

Land

In order to minimise land acquisitions and to provide good accessibility from either
directions, the metro alignments are located mostly along the road, which lie on the
corridor. But, at some locations the geometrics of the roads especially at road
turnings may not match with geometric parameters required for metro rail systems. In
such cases, either the alignment will be off the road or some properties abutting the
road would get affected. Further, some land is required for various purposes as
detailed below.

Land Requirement for following Major Components

MRTS Structure (including Route Alignment), Station Building, Platforms, Entry/Exit
Structures, Traffic Integration Facilities, Depots, etc.

Receiving/Traction Sub-stations

Radio Towers

Temporary Construction Depots and work sites.

Staff quarters, office complex and operation control center(OCC)

0.5.5.1 Summary of Land Requirements

Abstract of land requirements for different components of this corridor is given in
Table 0.4 and Table 0.5.

Table 0.4 Summary of Permanent Land Requirement (All figures in Sg. m)

S. No. Description Govt. Pvt. Total
1 Stations 4129 659 4788
2 Running Section 13811 79541 | 93352
3 Depot 0 270000 | 270000
4 Staff Quarter 0 0 0
5 Office Complex and OCC 0 0 0
6 RSS 0 0 0
Total (Areain sq m) 17940 | 350200 | 368140

36.814 ha

Total Permanent Land

Permanent Land (Govt.) = 1.794 ha
Permanent Land (Pvt.)

35.02 ha
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Table 0.5- Summary of Temporary Land Requirement

S. No. Description AREA (m?) OWNER-SHIP
1 Temporary Office/ Site Office 8000 Government
2 Segment Casting Yard 80000 Government
Total 88000

Total land required for temporary acquisition is 8.8 ha, which is assumed that it will
be government land.

Safety & Security Systems

This chapter lays down the standards and requirements for safety & security, arising
out of fire and unauthorized entry into premises. The system will be designed and
installed for safe transportation of passengers & premises safety in Metro Railway
System.

0.5.6.1 Requirements

0.6

0.6.1

The System shall protect the passengers against the fire in train services and at the
premises of Metro Railway.
The system shall protect vulnerable premises from fire.

iii. The system shall be able to detect the unauthorized entry and exit at nominated

places.

The system shall include

e Fire alarm system.

e Fire Hydrant and Sprinkler System.

e Fire Extinguishers.

e Closed circuit television with video analytics.
e Security Gates — Metal Detector.

e Baggage Scanner.

STATION PLANNING

The proposed Corridor of Jaipur Metro Phase Il has 21 Elevated stations covering a
distance of 23.51km. Almost all the stations of this corridor are located on or beside
the road. This Corridor comprises 21 stations.

The locations of stations are defined so as to serve passenger requirements and to
enable convenient integration with other modes of transport. Efforts have been made
to propose stations at a uniform inter-station distance wherever possible. Average
inter-station distance is 1.153 km, though it varies from 0.677 km to 2.483 km due to
land-use and topographic reasons.

Planning and Design Criteria for Stations

The stations can be divided into public and non-public areas (those areas where
access is restricted). The public areas can be further subdivided into paid and
unpaid areas.

The platform level has adequate assemble space for passengers for both normal
operating conditions and a recognized abnormal scenario.
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3. The platform level at elevated stations is determined by a critical clearance of 5.5m
under the concourse above the road intersection, allowing 3.4m for the system
rooms height, about 0.8m for concourse floor and 0.8 m for structure of tracks
above the concourse. Further, the platforms are 1.09-m above the tracks. This
would make the rail level in an elevated situation at least 10.2 meters above
ground.

4. The mid level of the station provides FOB connection for the unpaid connectivity
between both sides of the road. Automatic fare collection system is provided on the
platform level which divides the platform in paid and unpaid areas. The “Unpaid
Area” is where passengers gain access to the system, obtain travel information and
purchase tickets. On passing through the ticket gates, the passenger enters the
“Paid Area” (here only platform area), which provides access to the train.

5. The arrangement of the concourse (here FOB and a small system room space) has
easy access on these stations. Stairs, Ticket machines and AFC gates are
positioned to minimize cross flows of passengers and provide adequate circulation
space.

6. Sufficient space for queuing and passenger flow has been allowed at the AFC
gates.

7. Station entrances are located with particular reference to passenger catchment
points and physical site constraints allowing for required right-of-way in order to
provide a minimum of lane width under the station building on either side of the
median.

8. The DG set, Bore Well, Pump House and Underground Water Tanks would be
located generally in one area on ground within the Entry / Exit structures.

9. The system is being designed to maximize its attraction to potential passengers
and the following criteria have been observed:
e Minimum distance of travel to and from the platform and between platforms for
transfer between lines.
¢ Adequate capacity for passenger movements.
e Convenience, including good signage relating to circulation and orientation.
o Safety and security, including a high level of protection against accidents.

10. Following requirements have been taken into account:

e Minimum capital cost is incurred consistent with maximizing passenger
attraction.

e Minimum operating costs are incurred consistent with maintaining efficiency and
the safety of passengers.

e Flexibility of operation including the ability to adapt to different traffic conditions
changes in fare collection methods and provision for the continuity of operation
during any extended maintenance, repair period, etc.
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e Provision of good visibility of platforms, fare collection zones and other areas,
thus aiding the supervision of operations and monitoring of efficiency and safety.
e Provision of display of passenger information and advertising.

11. The numbers and sizes of staircases/escalators are determined by checking the
capacity against AM and PM peak flow rates for both normal and emergency
conditions such as delayed train service, fire etc.

12. In order to transfer passengers efficiently from street to platforms and vice versa,
station planning has been based on established principles of pedestrian flow and
arranged to minimize unnecessary walking distances and cross-flows between
incoming and outgoing passengers.

13. Passenger handling facilities comprise of stairs/escalators, lifts and ticket gates
required to process the peak traffic from street to platform and vice-versa (these
facilities must also enable evacuation of the station under emergency conditions,
within a set safe time limit).

0.6.2 Sequence of Stations
The sequence of stations along with their respective chainages, site and platform

characteristics are presented in the Table 0.6.

Table 0.6 Station Sequence with characteristics

S. No. | Station Name Chainage | Inter-station REMARKS
(m) Distance
DEAD END -350.000
1 | INDIA GATE(SIA) 0.000 SIDE PLATFORMS
2 | KUMBHA MARG 1599564 | 1599564 | SIDE PLATFORMS
3 | HALDI GHATI GATE 2439.871 840307 | SIDE PLATFORMS
4 | PINJRA POLE GAUSHALA | 3357.734 917.863 | SIDE PLATFORMS
5 | SANGANER SETHU 5431.316 | 2073582 | SIDE PLATFORMS
6 | B2 BYPASS CIRCLE 7914327 | 2483.011 | SIDE PLATFORMS
7 | DURGAPURA 9219.655 | 1305328 | SIDE PLATFORMS
8 | MAHAVEER NAGAR 9984.491 764.836 | SIDE PLATFORMS
9 | DEV NAGAR 11028593 | 1044102 | SIDE PLATFORMS
10 | GANDHI NAGAR 11705394 | 676.801 | SIDE PLATFORMS
11 | TONK PHATAK 12819.654 | 1114.260 | SIDE PLATFORMS
12 | RAM BAGH CIRCLE 14363.115 | 1543.461 | SIDE PLATFORMS
13 | NARAYAN SINGH CIRCLE | 15069.586 | 706.471 | SIDE PLATFORMS
14 | SMS HOSPITAL 16085106 | 1015520 | SIDE PLATFORMS
15 | ASHOK MARG 17516.843 | 1431.737 | SIDE PLATFORMS
16 | GOVERNMENT HOSTEL | 18332.952 | 816.109 | SIDE PLATFORMS
17 | CHANDPOLE 19372.919 | 1039.967 | SIDE PLATFORMS
18 | COLLECTORATE 20252507 | 879.588 | SIDE PLATFORMS
19 | SUBHASH NAGAR 21382.664 | 1130.157 | SIDE PLATFORMS
20 | PANIPECH 22223813 | 841.149 | SIDE PLATFORMS
21 | AMBABARI 23060.000 | 836.187 | SIDE PLATFORMS
Dead End 23160.000
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0.6.2 Typical Elevated Station
The stations are generally located on the road median. Total length of the station is
~80 m. All the stations are two-level stations. The Technical room area with unpaid
FOB connection is planned at one side of the platform with staircases leading from
either side of the road. The maximum width of the station at concourse is ~14.5-m.
Passenger facilities like ticketing, information, etc. as well as Technical room area is
provided at the FOB level.

All the stations are at the median of the road except one station i.e. Ambabari which
is at one side of the road. Minimum vertical clearance of 5.5-m has been provided
under the concourse above the road. Platforms are at a level of about 11.2 meters
from the road. To reduce physical and visual impact of the elevated station, stations
have been designed as cantilevered structures with single column located at the
central verge of the road.

With respect to its spatial quality, an elevated Metro structure makes a great impact
on the viewer as compared to At-grade or underground station. The positive
dimension of this impact has been accentuated to enhance the acceptability of an
elevated station and the above ground section of tracks. Structures that afford
maximum transparency and are light looking have been envisaged. A slim concrete
form is proposed, as they would look both compatible and modern high-rise
environment as well as the lesser-built, low-rise developments along some parts of
the metro corridors.

Platform roofs, that can invariably make a structure look heavy, have been proposed
to be of steel frame with sleek Galvalume Sheets to achieve a light look. Platforms
would be protected from the heat and rains by providing slopped overhang of the roof
and sidewalls are avoided, thereby enhancing the transparent character of the station
building.

It is proposed to install solar panels on the station roof to reduce energy demand of
the station and to recharge the entire Rain water of the station and the viaduct for
recharging the Underground aquifers.

0.7 TRAIN OPERATION PLAN

The underlying operation philosophy is to make the Metro System more attractive
and economical, the main features being:

o Selecting the most optimum frequency of Train services to meet sectional capacity
requirement during peak hours on most of the sections.

e Economical & optimum train service frequency not only during peak period, but also
during off-peak period.

e  Optimization of train’s reliability for achieving best possible availability on line.

e Atrain consists of 3 coaches with high frequency service.

e  Multi-tasking of train operation and maintenance staff.
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List of stations for Jaipur Metro Corridor (India Gate (SIA) to Ambabari) is given

below:
Table 0.7 -List of Stations
S. No. | Station Name Chainage(m) | Inter Distance | Station Type
1 India Gate (SIA) 0.000 Elevated
2 Kumbha Marg 1599.564 1599.564 Elevated
3 Haldi Ghati Gate 2439.871 840.307 Elevated
4 Pinjra Pole Gaushala 3357.734 917.863 Elevated
5 Sanganer Sethu 5431.316 2073.582 Elevated
6 B2 Bypass Circle 7914.327 2483.011 Elevated
7 Durgapura 9219.655 1305.328 Elevated
8 Mahaveer Nagar 9984.491 764.836 Elevated
9 Dev Nagar 11028.593 1044.102 Elevated
10 Gandhi Nagar 11705.394 676.801 Elevated
11 Tonk Phatak 12819.654 1114.260 Elevated
12 Ram Bagh Circle 14363.115 1543.461 Elevated
13 Narayan Singh Circle | 15069.586 706.471 Elevated
14 SMS Hospital 16085.106 1015.520 Elevated
15 | Ashok Marg 17516.843 1431.737 Elevated
16 Government Hostel 18332.952 816.109 Elevated
17 Chandpole 19372.919 1039.967 Elevated
18 Collectorate 20252.507 879.588 Elevated
19 Subhash Nagar 21382.664 1130.157 Elevated
20 Panipech 22223.813 841.149 Elevated
21 Ambabari 23060.000 836.187 Elevated

0.7.1 Salient Features

¢ Running of services for 19 hours of the day (5 AM to Midnight) with a station dwell
time of 30 seconds.

e Make up time of 5-10% with 8-12% coasting.

e Scheduled speed for this corridor has been considered as 33 kmph.

0.7.2 Train Formation
To meet the above projected traffic demand, the possibility of running trains with
composition of 3 cars in year 2023, 2031, 2041 and 2051 with different headway has
been examined.

The basic unit of 3-car train comprising of DMC-TC-DMC configuration has been
selected for this corridor for the year 2023, 2031, 2041 & 2051.

Composition

DMC . Driving Motor Car
TC . Trailer Car
DMC . Driving Motor Car

3-car train composition: DMC+TC+DMC
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Capacity (@ 6 passengers per square meter of standee area)
- 247 (43 seated + 204 standing)

- 270 (50 seated + 220 standing

- 764 (136 seated + 628 standing)

Driving Motor Car (DMC)
Trailer Car (TC)
3 Car Train

The PHPDT capacity provided on this corridor in different years of operation is given

in Table 0.8:
Table 0.8 - PHPDT Capacity Provided
Particular 2023 2031 2041 2051
Car/Trains 3 3 3 3
Headway(min) 10.00 7.00 4.0 2.50
Max. PHPDT Demand | 3.930 6,994 12,771 20,704
PHPDT Capacity 4,584 6,549 11,460 18,336
available (5,584)* | (8,331)* | (14,580)* (23,328)*

* @ 8 persons per square meter of standee area

0.7.3 Year-Wise Rake Requirement
Based on Train formation and headway as given above to meet Peak Hour Peak
Direction Traffic Demand, Rake requirement has been calculated and has been
tabulated below in Table 0.9:
Table 0.9 - Year wise Rake requirement
Year H?;di\r,]v)ay No. of Rakes | Rake Consist No. of Coaches
2023 10.00 12 3 car 36
2031 7.00 15 3 car 45
2041 4.00 26 3 car 78
2051 2.50 41 3 car 123
0.8 MAINTENANCE DEPOT
One Depot-Cum-Workshop is proposed for this corridor at Sitapura.
0.8.1 Depot- Cum- Workshop

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari

It is proposed to establish one depot- cum- workshop with following functions:
(i) Major overhauls of all the trains.

(i) All minor schedules and repairs.

(iii) Lifting for replacement of heavy equipment and testing thereafter.

(iv) Repair of heavy equipments.

The Depot planning is based on following assumptions:

(i) Enough space should be available for establishment of a Depot- Cum-workshop.

(i) All inspection lines, workshop lines, stabling lines are designed to accommodate
one train of 3- Car.

(iii) All Stabling lines are designed to accommodate two trains of 3- Car each.
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(iv) All stabling lines are planned in the proposed depot-cum-workshop assuming
adequate space availability. In case of space constraints, if any, stabling facilities
may need to be created at terminal stations or elsewhere (preferably as close to
depot as possible) to cater to the required stability facilities.

(v) In case of space constraint for depot two storeyed Stabling lines can also be
planned

In broad terms, based on the planned Rolling Stock requirements, this chapter
covers conceptual requirements on following aspects and will work as a guide for
detailed design later:

e Layout of Stabling-shed, Inspection-shed, minor repairs and heavy repair
overhauling workshop and cleaning of Rolling Stock.

e Operational and functional safety requirements.

¢ Ancillary buildings for other maintenance facilities.

e Electrical & Mechanical Services, power supply and distribution system.

e Water Supplies, Drainage & Sewerage.

0.8.2 Maintenance Philosophy

» Monitoring of the performance of equipment by condition monitoring of key
parameters. The concept is to evolve the need based maintenance regime, which
can be suitably configured in the form of schedules like daily check, “A” checks, “B”
type checks, “IOH” and “POH”.

» Labour intensive procedures are kept to the minimum. Automation with state of the
art machinery to ensure quality with reliability.

» Multi skilling of the Maintenance staff to ensure quality and productivity in their
performance.

» Periodic review of maintenance practices to update replacement cycle of critical
components based on experience.

» Energy conservation is given due attention.

0.9 ROLLING STOCK

The required transport demand forecast is the governing factor for the choice of the
Rolling Stock. The forecasted Peak Hour Peak Direction Traffic for a Medium Rail
Transit System (MRTS).

0.9.1 Optimization of Coach Size
The following optimum size of the coach, as opted for this corridor, has been chosen
for this corridor as mentioned in Table 0.10.

Table 0.10: Size of the coach

Length* | Width | Height
Driving Motor Car (DMC) 21.64m 29m 39m
Trailer car (TC)/Motor Car (MC) 21.34m 29m 39m

*Maximum length of coach over couplers/buffers = 23 m
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0.9.2 Therecommended performance parameters are:
Motorisation of 67% for all categories of Metro Rolling Stock.

Table 0.11: Performance Parameters

Item Values

Minimum Design Average Acceleration rate for fully loaded (seating plus
standees @8 persons per sgm) train on level tangent track shall be as

under: 1.0m/s?
0 to 40 kmph 0.6m/s?
0 to 60 kmph 0.3m/s?
0 to 80 kmph

Minimum Operational Average Acceleration rate for (seating plus standess
@6 persons/sq.m) loaded on level tangent track shall be as under:

0 to 35 kmph 1.20 m/s?
0 to 60 kmph 0.65 m/s?
0 to 80 kmph 0.35 m/s?
Service braking rate from 80 kmph to standstill for fully loaded (seating plus
standees @8 persons per sgm) train on level tangent track: 1.0 m/s?
Service braking rate from 80 kmph to standstill for fully loaded (seating plus
standees @6 persons per sqm) train on level tangent track: 1.1 m/s?
Emergency braking rate from 80 kmph to O kmph for fully loaded train on
level tangent track: 1.3 m/s?
Jerk rate (maximum) 0.75 m/s?
Axle Load

The axle load @ 6persons/sgm of standing area works out in the range of 14.51T to
14.38T. Heavy rush of passenger, having 8 standees per sq. meter can be
experienced occasionally. It will be advisable to design the coach with sufficient
strength so that even with this overload, the design will not result in over stresses in
the coach. Coach and bogie should, therefore, be designed for 16T axle load.

0.9.3 Coach design and basic parameters
The important criteria for selection of rolling stock are as under:
() Proven equipment with high reliability
(ii) Passenger safety feature
(iii) Energy efficiency
(iv) Light weight equipment and coach body
(v) Optimized scheduled speed
(vi) Aesthetically pleasing Interior and Exterior
(vii)  Low Life cycle cost
(viii)  Flexibility to meet increase in traffic demand
(ix) Anti-telescopic

The controlling criteria are reliability, low energy consumption, lightweight and high
efficiency leading to lower annualized cost of service. The coach should have high
rate of acceleration and deceleration.
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0.10 POWER SUPPLY

0.10.1 Electricity is required for operation of Metro system for running of trains, station
services (e.g. lighting, lifts, signaling & telecom, etc.) and workshops in depots &
other maintenance infrastructure within premises of metro system. The power
requirement of following proposed corridor has been determined by peak-hour
demands of power for traction and auxiliary applications. Broad estimation of auxiliary
and traction power demand is based on the following parameters/requirements and
assumptions.

Table 0.12: Desigh Requirements/Parameters

Parameter/Requirement Value/Assumption

Maximum Passenger Hour Peak | 20,704 in 2051
Direction Traffic (PHPDT)

Headway in the Ultimate Year 2.50 minutes

Specific energy consumption of rolling | 50 kwh/1000 GTKM for 25 kV ac system
stock at Pantograph/ Current Collector | as per MOUD guidelines

Elevated/at —grade station load 100 kw

Proposed Voltage Levels for Grid | 132 kV
Supply (high grid voltage)

Keeping in view of the train operation plan and demand of traction and auxiliary
power, power requirements projected for the initial Year and Ultimate Year are
summarized in table 0.13 below:

Table 0.13: Power Demand Estimation (MVA)

Corridor Load — vear :
Initial Ultimate
. . Traction 3.99 12.66
North South Corridor: India Gate (SIA) to Auxiliar 245 169
Ambabari (21 Elevated, 23.51 km) y : :
Total 8.44 17.36

0.10.2 Sources of Power Supply
The high voltage power supply network of the city was studied in brief. The details of
the Network are summarized as follows: -

Table 0.14: High Voltage Network Details

Power Transmission Company Grid Supply Network Voltage Levels
available

M/s Jaipur Vidyut Vitran Nigam Ltd. | 132 kV

Keeping in view the reliability requirements and the length of the corridor, following
Receiving Sub-Station is proposed to be set up for the line: -

GSS of DISCOM Metro Authority | Distance between GSS & RSS
RSS (km)

Sitapura Industrial | Sitapura Depot RSS |5 kms approx. (Subject to

Area GSS verification)
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The second source for this corridor is proposed from the existing Sindhi Camp RSS,
by suitable augmentation/modification.

This is an economical solution without compromising reliability. It is proposed to
receive power supply for traction from the grid sub-station and auxiliary services
loads through Direction connection from DISCOMs at Station/Depot level. RSS
location and Grid Sub-Station Power Supply Source may be finalized during Project
execution stage after detailed Survey. Projected Power demand is calculated on
each RSS and furnished below —

Table 0.15: Power Demand projections for various sources

. iy Peak demand - Peak demand** —
Corridor Source Normal (MVA) Emergency (MVA)
Year (2023) ‘ Year (2051) | Year (2023) ] Year (2051)
RSS at Sitapura Depot
India Gate | Traction 2.49 6.83 3.99 12.66
(SIA) to RSS Near Sindhi Camp Station (Augmentation of Existing RSS)
Ambabari
Traction 1.50 5.83 3.99 12.66

**|n case of failure of other source of power

Traction Power Supply (1 ® 25 kV): -
The Grid supply will be stepped down to 1 ® 25 kV level at the proposed RSS
location. The 1 ® 25 kV will be fed to the OHE to cater to traction load.

Auxiliary Power Supply at Stations and Depot (3 ® 415 V): -

Auxiliary Power Supply will be availed through Direct connection from DISCOM at all
stations and Depot at 3 ® 415 V at suitable load. For economy 33 kV Ring Main and
33 kV ASS will not be provided.

For Depot Power Supply at 33 kV or 11 kV may be availed from DISCOMs further
build one ASS in Depot with 2 Transformers of 33 kV / 415 V or 11 kV / 415 V with
maximum capacity of 2.5 MVA each.

In case of tripping of one RSS of this section owing to fault or input supply failure,
train services can be maintained from standby source from RSS of the same line.
However, in case of total grid failure, all trains may come to a halt but station lighting,
fire detection & other essential services can be catered to by stand-by DG sets.
However, no train services can be run with power supply received from these DG
Sets. Therefore, while the proposed scheme is expected to ensure adequate
reliability, it would cater to emergency situations as well, except for the train running.

0.10.3 Proposed Traction System
In view of existing traction system in already operational corridor, 25 kV AC traction
system is suggested for this corridor.
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Standby Diesel Generator Set

In the unlikely event of simultaneous tripping of all the input power sources or grid
failure, the power supply to stations as well as to trains will be interrupted. It is,
therefore, proposed to provide a standby DG set of following: -

DG Capacity at Elevated/ at — grade | 70 kVA approx. (actual capacity to vary

stations based on calculations)

DG Capacity in Depot 500 KVA approx. (actual capacity to vary
based on calculations)

UPS Capacity 20 KVA approx. (actual capacity to vary
based on calculations)

0.10.5

0.10.6

Silent type DG sets with low noise levels are proposed, which do not require a
separate room for installation.

UPS Supply to also be considered for following emergency services:
e Emergency Lighting
e Fire Detection & Fire Alarm system.
e Station Control Room
e Control Supply

Actual capacities will be calculated at detailed design stage based on the emergency
loads.

Supervisory control and Data Acquisition (SCADA) system

The entire system of power supply (receiving, traction & auxiliary supply) shall be
monitored and controlled from a centralized Operation Control Centre (OCC) through
SCADA system. Modern SCADA system with intelligent remote terminal units (RTUS)
shall be provided. Optical fiber provided for telecommunications will be used as
communication carrier for SCADA system.

SCADA is proposed for providing data acquisition, data processing, overall protection
control, interlocking, inter-tripping and monitoring of the entire power supply system
consisting of AC switchgear, transformers, 25 kV ac switchgear and associated
electrical equipment. SCADA will utilize microprocessor-based fast-acting numerical
relays & Programmable Logic Controllers (PLCs) with suitable interface.

Energy Saving System

Energy charges of any metro system constitute a substantial portion of its operation
& maintenance (O & M) costs. Therefore, it is imperative to incorporate energy saving
measures in the system design itself. The auxiliary power consumption of metros is
generally more than the traction energy consumed by train movement during initial
years of operation. Subsequently, traction power consumption increases with
increase in train frequency/composition in order to cater more traffic.
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0.10.7 Electric Power Tariff

0.11

The cost of electricity is a significant part of Operation & Maintenance (O&M) charges
of the Metro System, which constitutes about 30-38% of total annual working cost.
Therefore, it is the key element for the financial viability of the Project.

The annual energy consumption is assessed as follows:

Year 2023 (million Units) | 2051 (million Units)

Energy Consumption 21.14 55.59

In addition to ensuring optimum energy consumption, it is also necessary that the
electric power tariff be kept at a minimum in order to contain the O & M costs.
Therefore, the power tariff for Metro should be at effective rate of purchase price at
proposed voltage level plus nominal administrative Charges i.e. on a no profit no loss
basis.

The power tariff applicable for this Metro Corridor are as follows: -

Regulatory Commission Rajasthan State Electricity Regulatory
Commission for Jaipur

For Financial Year FY 2019 - 2020

Demand charges Rs. 185/ - per KVA

Energy charges Rs. 7.30/ - per Unit

It is proposed that Government takes necessary steps to fix power tariff for Metro at
“No Profit No Loss” basis. Similar approach has been adopted for Delhi Metro.

SIGNALLING AND TRAIN CONTROL SYSTEM

The Signalling and Train Control System shall provide the highest security level for
means of an efficient Train Control, ensuring safety in train movements. It assists in
optimization of rail infrastructure investment and running of efficient train services on
the network.

0.11.1 Signalling

The Signalling shall provide the highest security level to ensure that the operational
activities are developed following strict safety requirements. At the same time, it shall
meet the requirements for efficient train operations and high quality of service.

The proposed Signalling System design for this corridor of Jaipur Metro Phase -2 will
cater the following:

» Continuous Automatic Train Control System (CATC)

» Automatic Train Protection (ATP) System

» Automatic Train Operation (ATO)System

» Communication based Automatic Train Control (ATC) System

» On board equipment

> Cab Signalling

» Fall-Back Block Working System

> Interlocking device (Computer based Interlocking)

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari July 2020 ESp¥e]




EXECUTIVE SUMMARY

» Track side Radio equipment

» Track Vacancy Detection System

» Electric Point Machine

» Track Side Signals

» Centralized Traffic Control System

» OCC & BCC equipments

» Power Supply of signalling

» Cable for signalling

» Display of CCTV images from Train to OCC

» Onboard Radio Antennas, Large Video Screen, MMls etc.

0.11.2 Overview of Signalling System
It is expected to carry large number of passengers by maintaining shorter spacing
between trains requiring a very high level of safety enforcement and reliability. At
the same time heavy investment in infrastructure and Rolling stock necessitates
optimization of its capacity to provide the best services to the people.

The requirements of the Jaipur Metro Corridors planned to be achieved by adopting
following basic principles of signaling System: -

The Train Control and Monitoring shall be ensured from Centralized Traffic control
System located at Operation Control Centre (OCC). OCC equipment shall be
connected to station equipment room through optical fiber network.

Computer Based Interlocking System shall be designed on failsafe philosophy. In
case of failure of any equipment, the equipment shall fail on safe side or more
restrictive state. In such case the Signalling System shall authorize movement of
train in normal and degraded operations.

Track side equipment shall be connected through Electronic Interlocking (to
Station Equipment Room) by secure links to ensure safe movement of trains.
Provide high level of safety with trains running at shorter headways ensuring
continuous safe train separation.

Eliminate accidents due to driver passing Signal at Danger by continuous speed
monitoring and automatic application of brake in case of disregard of signal /
warning by the driver.

Provide safety and enforce speed limit on the sections having permanent and
temporary speed restrictions.

Improve capacity with safer and smoother operations. Driver will have continuous
display of Target Speed in his cab enabling him to optimize the speed potential of
the track section. It provides signal / speed status in the cab even in bad weather.
Increased productivity of rolling stock by increasing line capacity and train speeds,
and enabling train to arrive at its destination sooner. Hence more trips will be
possible with the same number of rolling stocks.

Improve maintenance of Signalling and Telecommunication equipment by
monitoring System status of trackside and train borne equipment and enabling
preventive maintenance.

Signalling & Train Control System on the line shall be designed to meet the
required headway during peak hours.
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e For monitoring inside train saloon, signaling system shall provide radio
transmission media to transfer live streams to OCC controller on large video
screen & MMI.

0.11.3 Signaling Mode of Operation

There are five signalling modes of operation which shall be available but only one
single signalling mode shall be active at any one instant of time. These five Modes are
mentioned as under:-

a) Automatic Train Protection (ATP) Mode

b) Automatic Train Operation (ATO) Mode

¢) Restricted Manual (RM) Mode for Depot.

d) Run on Sight Mode (ROS) Mode

e) Automatic Train Reversal / Turn Back (ATB) Mode

0.11.4 Space Requirement for Signaling Installations

0.11.5

Adequate space for proper installations of all Signalling equipment and Platform
screen doors at each of the stations has to be provided keeping in view the case of
maintenance and use of instrumentation set up for regular testing and line up of the
equipment/system.

The areas required at Interlocking stations for Signalling Equipment Room shall be
generally 40 sgm. For UPS Room (common for Signalling, Telecommunication, AFC
and PSD systems) at all stations, the area required shall be approximately minimum
50 sgm. UPS room will be provided by Electrical wing.

At Non-interlocking stations, Signalling & PSD Equipments shall be installed in the
Telecommunication Equipment Room (TER) available at the station.

At the OCC and the Depot, the areas required shall be as per the final configuration
of the equipment and network configuration keeping space for further expansion.

Maintenance Philosophy for Signalling systems

The philosophy of continuous monitoring of system status and preventive &
corrective maintenance of Signalling and Telecommunication equipment shall be
followed. Card / module / sub-system level replacement shall be done in the field.
Maintenance personnel shall be suitably placed at intervals and they shall be trained
in multidisciplinary skills. Each team shall be equipped with a fully equipped transport
vehicle for effectively carrying out the maintenance from station to station.

The defective card/ module / sub-system taken out from the section shall be sent for
diagnostic and repair to a centralized S&T repair lab suitably located in the
section/depot. This lab will be equipped with appropriate diagnostic and test
equipment to rectify the faults and undertake minor repairs. Cards / modules /
equipment requiring major repairs as specified in suppliers documents shall be sent
to manufacturer's workshop.
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TELECOMMUNICATION & AUTOMATIC FARE COLLECTION:

0.12.1 Telecommunication System

The Telecommunication system acts as the communication backbone for Signalling
Systems and other systems such as SCADA, AFC etc. and provides
Telecommunication services to meet operational and administrative requirements of
the metro network.

0.12.1.1 Overview

N .

The Telecommunication facilities proposed are helpful in meeting the requirements
for operation of trains:

Supplementing the Signalling System for efficient train operation.

Exchange of managerial information

Crisis management during emergencies

Passenger information system

The proposed Telecom system will cater to the following requirements:

Radio System

Backbone network using Optical Fiber Cable (OFC)

Ethernet & WAN Network.

Station to Station dedicated communication

Telephone System with Telephone Exchanges (IPPBX), Telephones and their
Recording

Centralized Recording System (CDRS)

Centralized Clock System

Closed Circuit Television (CCTV) System

Passenger Information & Display System within the station from Central Control to each
station, Integrated Passenger Announcement System

Central Telecommunication Fault Reporting System

Train Traffic Control, Maintenance Control, Emergency Control, Assistance to Train
Traffic Control.

Data Channels for Signalling, SCADA, Automatic Fare Collection

Power Supply of Telecommunications, and

Cables for Telecommunications etc.

0.12.1.2 Space Requirement for Telecom Installations

Adequate space for proper installations of all Telecommunication equipment at each
station has to be provided keeping in view the case of maintenance and use of
instrumentation set up for regular testing and line up of the equipment/system. The
areas required at each of the stations for Telecommunication equipments shall be
approximately 40 sgm. The Telecommunication Room shall be used for Signaling,
Telecommunication, AFC & PSD systems equipments at non- interlocking stations. In
interlocking station, Telecommunication Room shall be used for Telecommunication,
AFC & PSD systems equipments. Uninterrupted Power Supply (UPS) System shall
be common for Signaling, Telecommunication, AFC & PSD systems equipments at
input stage and installed in UPS room at every station, depot and OCC which is
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approximately 50 sgm at station. These areas shall also cater to local storage and
space for maintenance personnel to work.

At the OCC, the areas required shall be as per the final configuration of the
equipment and network configuration keeping space for further expansion.

0.12.1.3 Maintenance Philosophy for Telecom Systems

0.12.2

NoahkowdhR

The philosophy of continuous monitoring of system status and preventive &
corrective maintenance of Signalling and Telecommunication equipments shall be
followed. Card / module / sub-system level replacement shall be done in the field.
Maintenance personnel shall be suitably placed at intervals and they shall be trained
in multidisciplinary skills. Each team shall be equipped with a fully equipped transport
vehicle for effectively carrying out the maintenance from station to station.

The defective card/ module / sub-system taken out from the section shall be sent for
diagnostic and repair to the existing centralized S&T repair lab suitably located on the
section. This lab will be equipped with appropriate diagnostic and test equipments to
rectify the faults and undertake minor repairs. Cards / modules / equipment requiring
major repairs as specified in suppliers documents shall be sent to manufacturer's
workshop.

Automatic Fare Collection System

Metro System handles large number of passengers. Ticket issue and fare collection
play a vital role in the efficient and proper operation of the system. To achieve this
objective, ticketing system shall be simple, easy to use / operate and maintain, easy
on accounting facilities, capable of issuing single / multiple journey tickets, amendable
for quick fare changes and require overall less manpower. In view of the above
computer based automatic fare collection system is proposed. Seamless ticketing is
now being thought of for Jaipur Metro Rail.

Automatic Fare Collection system is recommended to be adopted as this will enable
the commuters to travel hassle free by different modes of transport viz. Metro,
suburban trains, buses, water transport (whenever introduced) and even taxies
without purchasing multiple tickets for each mode separately.

Automatic fare collection systems have the following advantages:

Less number of staff required.

Less possibility of leakages of revenue due to 100% ticket check by control gates.
Recycling of ticket fraudulently by staff avoided.

Efficient and easy to operate.

System is amenable for quick fare changes.

Management information reports generation is easy.

System has multi operator capabilities. Same Smart Card can be used for other
applications also.

AFC systems are the world wide accepted systems for Metro environment.

The proposed AFC system shall be of Contactless Smart Token / Card type. For
multiple journeys, the stored value smart card shall be utilized and for the single
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journey, the smart media shall be as utilized as contactless smart token (or media
used on existing operational corridor of Jaipur Metro).

For extension corridor, the system should be compatible with the contactless smart
chip supplied by at least 2 chip OEMs. The system needs to support the smart cards
and single journey ticket working on existing operational line. The AFC system shall
be seamlessly integrated with existing Phase 1 network of Jaipur Metro.

The equipments for the same shall be provided at each station counter / booking
offices and at convenient locations and will be connected to a local area network with
a computer in the Station Master's room. Equipment and installation cost of
Contactless Smart Card / Token based AFC system is similar to magnetic ticket-
based AFC system, but Contactless system proves cheaper due to reduced
maintenance, less wear and tear and less prone to dusty environment.

The AFC System should support the following ticketing media:

a) NCMC (National Common Mobility Card) media for multiple Journey/Single
Journey as per NPCI standard specifications.

b) Integrated QR Based ticketing solution

c) Type A DMRC Closed Loop Cards

d) Type A Token

e) NFC (Near Field Communication)

As a prescriptive, for acquiring and settlement of bank card transactions, DMRC wiill
select a financial institution. The scope of services may be defined based on industry
best practices and suitable Business requirements.

0.12.2.1 Gate

0.12.2.2

b)

Retractable Flap Type/Paddle Type Control Gates are proposed which offer high
throughput, require less maintenance and are latest in modern systems
internationally. All these gates will have a functionality of Auto Top on smart cards in
case balance goes below the threshold value (as per choice / business rule).

The gate should also capable to NFC enabled Mobile Tickets or any latest type of
Ticket media at the time of procurement/installation. The AFC system shall provide
access control solutions, offering both access control devised and hardware which
can be tailored to accept any ticket media readily available in market (Barcode, QR
code, NFC, etc.).

Gate Function

Gate arrays shall be the normal-means of controlling entry to and exit from the
paid areas. Control shall be by means of actuating a physical barrier on
recognition of a valid ticket or card by the gate. The barrier may be a bi-parting
leaves, centre flaps, end flaps or other configuration however the use of tripod or
turnstile type gates is not acceptable. The gate shall be capable of operating
either in normally open or normally closed mode.

Where required, barriers shall be provided to separate paid and unpaid areas of
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the concourse. The barriers shall meet local public safety requirements and be
aesthetically merged with station engineering.

0.12.2.3 Features

a)

b)

c)

0.12.2.3

(a).

(b).

(c).

Power Failure - In the event of a total power failure to the gates, the gates shall
open to allow unrestricted user access. All latch gates shall automatically unlatch
where electric locks are installed.

Concourse Emergency Mode - All AFC gates shall open whenever the
Concourse Operating Mode is in emergency. An Emergency Push Button
independent of the SC shall be provided in each Excess Fare Office.

Ergonomics - The engineering of the gate arrays should be such that the
passenger uses reader placed on the right hand side while passing through the
gate. The display and Contact less Smart Card (CSC) reader associated with
each gate shall be grouped such that they bias the passenger towards the aisle
through which the passenger should pass.

Types of Gates

Passenger Entry Gate: - The Passenger Entry Gate shall control the entry of
passengers into the paid area by validating the fare media.

Passenger Exit Gate: - The Passenger Exit Gate shall control the exit from the
paid area by validating the fare media.

Swing Gates/Barriers: - Situated in each entry array or centre of the Z-type
array, for movement of handicapped (wheelchair), the motorized Swing Gates can
be operated from EFO (Excess Fair Office) through customer care system.

0.12.2.5 Integration of AFC with other Lines and Modes of Transport:

In Jaipur, different mode of transport is being constructed and operated by different
operators. In view of passenger convenience and operational efficiency, it is
proposed that AFC for different metro lines should be integrated and smart card
based fare products should be inter-operable. AFC system shall take into account
revenue sharing mechanism among different operators based on journeys performed
at each system. The single ride tickets (tokens) may not be inter-operable and may
be limited to each operator’s system.

The proposed AFC system shall provide interfaces to other operators such as
Suburban Rail, Bus, Waterway, Parking, Toll etc. so that these systems may also be
integrated with common smart card based fare products. This will facilitate the
passengers as they need not carry different cards for different applications.
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FRIENDLY FEATURES FOR DIFFERENTLY ABLED:

The objective of making this chapter is to create a user-friendly mass transport
system in India which can ensure accessibility to persons with disabilities, people
travelling with small children or are carrying luggage, as well as people with
temporary mobility problems (e.g. a leg in plaster) and the elderly persons.

The design standards for universal access to Public Transport Infrastructure
including related facilities and services, information, etc. would benefit people using
public transport.

The access standards given here are extracted from Indian Roads Congress Code,
IRC 103: 2012, Guidelines for Pedestrian Facilities; Model Building Bye-Laws, 2011
and National Building Code, 2005. Central Public Works Department's (CPWD)
“Harmonised Guidelines and Space Standards for Barrier Free Built Environment for
Persons with Disabled and Elderly Persons”, 2016 (by MoUD), and international best
practices / standards.

Further, it has also been attempted to provide guidelines/ standards for alighting and
boarding area, approach to station, car parking area, drop-off and pick-up areas,
taxifauto rickshaw stand, bus stand/stop, footpath (sidewalk), kerb ramp, road
intersection, median/pedestrian refuge, traffic signals, subway and foot over bridge
etc. to achieve a seamless development around Metro stations.

Contents

Metro Rail Station

e Way finding

¢ Signage

¢ Automated Kiosks

¢ Public Dealing Counters

¢ Audio-visual Displays

e Public Telephones

¢ Rest Areas/Seating

e Tactile Paving - Guiding & Warning
e Doors

o Steps & Stairs

¢ Handrails

e Ramps

o Lifts/Elevators

o Platform/Stair Lift

¢ General and Accessible toilets
o Drinking Water Units

¢ Visual Contrasts

e Emergency Egress/Evacuation
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Street Design

¢ Footpath (Sidewalk)

e Kerb Ramp

¢ Road Intersection

¢ Median/Pedestrian Refuge

¢ Traffic Signals

e Subway and Foot Over Bridge

Alighting and Boarding Area
e Approach

e Car Park

¢ Drop-off and Pick-up Areas
e Taxi/Auto Rickshaw Stand
¢ Bus Stand/Stop

ENVIRONMENTAL AND SOCIAL IMPACT ASSESSMENT

Objective and Scope of the Study

The objective of the study is to facilitate the Jaipur Metro Rail Corporation (JMRC)
evaluate the environmental impacts of its proposed activity. The objective of the
study is to conduct Environmental Impact Assessment as per requirement of FIs. The
scope of EIA includes the impacts resulting from pre-construction, during
construction and operation phases of India Gate (SIA) - Ambabari Metro corridor at
Jaipur. In addition, it is proposed to establish environmental baseline and safeguard
measures for protection of environment for sustainable development during project
cycles.

Approach and Methodology

The JMRC has considered different alternative corridors. The final alternative was
fixed based on Technical Feasibility, Socio-economic acceptability, and
Environmental sustainability for Metro Corridors. The environmental study is carried
out for the alignment proposed by JMRC. The approach is to follow the sequence of
steps adopted in an EIA study. The basic concept is to ascertain the existing baseline
conditions and assess the impacts as a result of construction and operation of the
project. The changes likely to occur in different components of the environment viz.
physical, biological / ecological, environmental and socio-economic etc. have been
studied, analyzed and quantified, wherever possible. The identification of parameters
for data generation and impact assessment are important. The analysis of
assessment depends upon the reliable data generated/ available on environmental
attributed. This study has documented the baseline data for various parameters of
physical, ecological and environmental pollution (air, water and noise). The impacts
are assessed for various phases of project cycle namely:

Impacts due to project location,

Impacts due to project design,

Impacts due to project construction, and
Impacts due to project operation.
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The impacts are categorized as negative and positive. The cost of management and
monitoring programs were estimated and budgeted for.

The standard methodology for the data collection, impact assessment and
formulation of management plans is adopted. The national acts, legislation and laws
along with guidelines were consulted with a view to ensuring compliance with various
requirements. Environmental baseline data for environmental attributes from primary
and secondary sources were collected and compiled. The primary sources include
site visits, visual inspection, field studies, monitoring and analysis. The secondary
sources include the books, reports, maps and documents from various government
and non-government organizations on subject matter. The methodology adopted for
data collection, impact analysis, preparation of environmental management and
monitoring plans is highlighted in brief, in the chapter.

Positive Environmental Impacts
Various positive impacts have been listed as under:

Employment Opportunities;

Enhancement of Economy;

Mobility, Safety and reduced accidents;

Traffic Congestion Reduction;

Reduced Noise Levels

Reduced Fuel Consumption;

Reduced Air Pollution;

Reduction in Number of Buses/ Auto rickshaws

Socio-Economic Survey

A socio-economic survey was undertaken for the proposed corridor to assess the
socio-economic conditions of project-affected families/people and to examine the
impacts of the proposed metro alignment on their conditions. There can be two types
of impacts on the PAPs. One is the displacement of residential house and another is
displacement of commercial establishments. The survey has been undertaken on the
corridors using structured questionnaire in December 2019 and January 2020.

There are 11 residential Pucca buildings along Dravyavati River near Gaushala and
Ambabari. Additionally, there are 6 small shops having 15 employees. Another 9
small tin structures and two sheds are there at different locations. Part of 1 Kapda
mill is also likely to be affected by the proposed alignment between between India
Gate SIA) and Ambabari. Parmanand Hall near Government Hostel is also likely to
be acquired and dismantled. The valuation of all the properties will be done by PWD.
Additionally, these shall be compensated as per the provision of Right to Fair
Compensation and Transparency in Land Acquisition, Rehabilitation and Resttlement
Act, 2013.
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DISASTER MANAGEMENT MEASURE:

Introduction

“Disaster is a crisis that results in massive damage to life and property, uproots the
physical and psychological fabric of the affected communities and outstrips the
capacity of the local community to cope with the situation.” Disasters are those
situations which cause acute distress to passengers, employees and outsiders and
may even be caused by external factors. As per the disaster management act, 2005
"disaster" means a catastrophe, mishap, calamity or grave occurrence in any area,
arising from natural or manmade causes, or by accident or negligence which results
in substantial loss of life or human suffering or damage to, and destruction of,
property, or damage to, or degradation of, environment, and is of such a nature or
magnitude as to be beyond the coping capacity of the community of the affected
area”. As per World Health Organization (WHO):

“Any occurrence that causes damage, economic disruption, loss of human life and
deterioration of health and services on a scale sufficient to warrant an extra ordinary
response from outside the affected community or area.”

A disaster is a tragic event, be it natural or manmade, which brings sudden and
immense agony to humanity and disrupts normal life. It causes large scale human
suffering due to loss of life, loss of livelihood, damages to property and persons and
also brings untold hardships. It may also cause destruction to infrastructure,
buildings, communication channels essential services, etc.

Need for Disaster Management Measures

The effect of any disaster spread over in operational area of Metro Rail System is
likely to be substantial as Jaipur Metro will be dealing with thousands of passengers
daily. Disaster brings about sudden and immense misery to humanity and disrupts
normal human life in its established social and economic patterns. It has the potential
to cause large scale human suffering due to loss of life, loss of livelihood, damage to
property, injury and hardship. It may also cause destruction or damage to
infrastructure, buildings and communication channels of Metro Rail System.
Therefore there is an urgent need to provide for an efficient disaster management
plan.

Objectives
The main objectives of this Disaster Management Measures are as follows:

Save life and alleviate suffering.

Provide help to stranded passengers and arrange their prompt evacuation.

Instill a sense of security amongst all concerned by providing accurate information.
Protect Metro Rail property.

Expedite restoration of train operation.

Lay down the actions required to be taken by staff in the event of a disaster in VMRT
in order to ensure handling of crisis situation in coordinated manner.
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e To ensure that all officials who are responsible to deal with the situation are
thoroughly conversant with their duties and responsibilities in advance. It is important
that these officials and workers are adequately trained in anticipation to avoid any
kind of confusion and chaos at the time of the actual situation and to enable them to
discharge their responsibilities with alertness and promptness.

0.15.4 Provisions at Metro Stations/Other Installations
To prevent emergency situations and to handle effectively in case ‘one arises’ there
needs to be following provisions for an effective system which can timely detect the
threats and help suppress the same.

(A) FIRE DETECTION AND SUPPRESSION SYSTEM
(B) SMOKE MANAGEMENT

(C) ENVIRONMENTAL CONTROL SYSTEM (ECS)
(D) TRACK-WAY EXHAUST SYSTEM (TES)

(E) STATION POWER SUPPLY SYSTEM

(F) DG SETS& UPS

(G) LIGHTING SYSTEM

(H) STATION AREA LIGHTS

() SEEPAGE SYSTEM

(J) WATER SUPPLY AND DRAINAGE SYSTEM
(K) SEWAGE SYSTEM

(L) ANY OTHER SYSTEM DEEMED NECESSARY

The above list is suggestive not exhaustive actual provisioning has to be done based
on site conditions and other external and internal factors.

0.16 MULTI MODAL TRAFFIC INTEGRATION

Ridership of a Mass Rapid Transit System is directly or indirectly dependent on the
accessibility of the trip generating and trip attracting areas within catchment zone.
Importance of Last mile connectivity becomes crucial. A well connected, integrated
network of footpath, cycle and bus feeder system acts as complimentary modes to
generate ridership of Metro. The steps that need to be considered for preparing an
efficient multimodal integration plan for metro stations are:

i. Defining requirement of last mile connectivity for multimodal integration at metro
stations

ii. Assessment of existing and proposed land use to identify major trip demand points
and trip attraction points

iii. Assess correlation of placement of station location and possibility of multimodal
integration within station area

iv. Understand the road network and possibility of area level integration

v. Assess presence of pedestrian network, NMT lanes, IPT connectivity and Bus stops
within catchment area.
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0.16.1 Need for Multi Modal Integration
Multimodal Integration ensures the smooth movement of commuters by various
transportation modes like buses, IPT, private vehicles, NMT in such a way that
efficiency is achieved in terms of time, cost, comfort, safety & accessibility. A
successful multimodal integration can result in increased demand for public
transportation by optimizing travel cost & time and allow seamless interchange
between the various modes.

Multimodal Integration consists of combining and coordinating the operation of varied
transport modes in order to offer continuous and door-to-door services. Intermodal
facilities are infrastructures where people who use public transit can shift between
different modes of transport. These infrastructure are especially planned to allow for
the operation of at least two transport modes at the same time.

The approach to be adopted while planning for multi modal integration is to focus on
last mile connectivity and ensure seamless travel from door to door.

0.16.2 Last Mile Connectivity

Last mile connectivity services enables commuters to easily plug in or transfer to
main metro line at the start or at the end of their trips. They complement rapid transit
services by offering commuters the complete trip they require. The quality of the last
mile to a great extent influences transit ridership and the choice opted by users. Last
mile connectivity ensures ease of availability of mode and options reduce time and
cost incurred in the last mile, ease of changing the mode and ease of walking/cycling
to and from stops or stations.

0.16.3 Multi Modal Integration at Corridor Level

At a corridor level analysis, the important criterion is to understand the present
transport and transit scenario along the proposed study corridor. The availability of
various transit options/modes and their characteristic is pivotal to carryout multi
modal integration plans.

0.16.4 NMT and Public Bicycle Sharing

Public Bicycle Sharing (PBS) systems are a flexible public transport service that is
created by a dense network of cycles to provide last mile connectivity. Along with
having vehicular and pedestrian network along all vertical and horizontal networks,
provision of cycle lane or non-motorized lane is necessary to boost use of
sustainable and non-motorized modes. To facilitate use of cycles as last mile
connectivity to metro station, provision of cycle docking station should be made at
metro station, and also in major residential, commercial, institutional areas. A cycling
network is incomplete without facilitating docking stations at places beyond metro
stations.

PBS has to be segregated from main carriageway and to accommodate the same

along the metro corridor land needs to be acquired. Also docking stations has to be
proposed at stations which cannot be accommodated in the existing scenario due to
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0.16.5

non availability of extra land parcels. Hence it is suggested that the proposal of cycle
track to be incorporated in future proposals of road widening along the metro corridor
and its catchment area so as to improve the last mile connectivity.

Multi Modal Integration at Station Area Level

Multimodal integration at station areas is crucial as it aims at seamless integration of
modes at metro station. It is generally an integration of spaces and its relation
between accessible modes to and from metro station. It should also be sustainable
and provide affordable mobility solution to metro users. Thus, station area planning
and design should ensure integration with Public Transport (PT), Intermediate Public
Transport (IPT) and NMT provisions.

Station area should include provision of safe, accessible and comfortable
infrastructure provision. Station area infrastructure includes bus stops, IPT stops,
continuous and connected pedestrian network, information board with feeder timings,
adequate lighting and interactive public space outside metro with seating area with
self-explanatory signage’s and symbols. Purpose of a station area plan is to make
last mile more accessible.

0.17 COST ESTIMATE
Project Cost estimates for India Gate (SIA) to Ambabari Corridor of Jaipur Metro has
been prepared covering civil, electrical, signaling and telecommunication works,
rolling stock, environmental protection, rehabilitation, considering 25 kV AC traction
etc. at January 2020 price level.
The overall Capital Cost for this Corridor of Jaipur Metro at January 2020 price level
works out to Rs.3669 Crores excluding applicable Taxes & Duties of Rs. 464 crores
as tabulated hereunder.
Table 0.16 —Summary of Cost Estimate
. Capital Cost | Taxes & Duties Total
Sr. No. Name of the corridor (Rz. Crore) (Rs. Crore) (Rs. Crore)
1. India Gate (SIA) — Ambabari 3669 464 4133
Table 0.17- Capital Cost Estimate
Total length = 23.51 km (Entirely Elevated); Total Stations (All Elevated) =21
January 2020 level
S Item Unit Rate Qty. Ampunt
No. (Rs.in Cr.)
Without taxes
1.0 | Land and R & R incl. Hutments etc.
1.1 | Permanent
a | Government (As per Annex-17.1) ha 0 1.794 0
b Private (As per Annex-17.1) ha 33.02 462
12 Temporary Land
(@5% pa for 4 years)
a | Government (As per Annex-17.1) ha 0 8.8 0
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NSc;. Item Unit Rate Qty. (&T&ug:_)
Without taxes
1.3 | R& Rincl. Hutments etc. R.Km. | 5.00 23.510 117.55
Subtotal (1) 579.55
2.0 | Alignment and Formation
Elevated section (viaduct) including in station
2.1 portion (Including(Cost of)Rain Wagtler Harvesting) R.Km. | 37.00 | 23510 8069.87
2.2 | Depot Entry connection R.Km. | 37.00 0.70 25.90
Cost for Dismantling of Tonk Phatak and
reconstruction of integrated structure, Additional
Cost due to height of Durgapura Station over
2.3 | Durgapura Flyover, Provision for additional height LS 30.00
of Piers at Gopalpura Bypass Crossing,
Construction of portals at certain locations of the
corridor
Subtotal (2) 925.77
3.0 | Station Buildings
3.1 | Elevated stations (including finishes) Each
a | Civil works excluding viaduct in station portion Each 16.00 21 336.00
b EM works including lifts and escalators Each 8.00 21 168.00
Subtotal (3) 504.00
4.0 | Depot and Admin Building
a | Civil works LS 70.00
b E&M and M&P works LS 68.25
Subtotal (4) 138.25
5.0 | P-Way
5.1 | Ballast less track R. Km. 6.60 24.210 159.79
5.2 | Ballasted track for Depot, At Grade Section T. Km. 3.90 9.00 35.10
Subtotal (5) 194.89
6.0 Traction & Power Supply
25 kV Overhead Catenary System (OCS)
6.1 | Elevated Section R.Km. 4.20 24.210 101.68
6.2 | Depot T.Km. 2.10 9.00 18.90
6.3 | Catenary Maintenance Vehicle LS 6.63
6.4 | RSS without AMS (AIS Type) Each 32.25 1 32.25
6.5 | Bay Cost by DISCOMs Each 5.00 1 5.00
6.6 | Augmentation on RSS (Sindhi Camp) LS 5.00
132 kV double run double circuit cable from GSS
6.7 | to RSS (Approx. Length of 5 km is taken, will be R.Km. 6.00 5 30.00
finalized after Survey)
Subtotal (6) 199.46
7.0 | Signalling and Telecom.
7.1 | Signalling
Main line R.Km. 3.40 24.21 82.31
Depot including DCC T.Km. 3.20 9 28.80
On Board Equipment Per | 170 16 27.20
Train
7.2 | Telecom
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NSc;. Item Unit Rate Qty. (&T&ug:_)
Without taxes
Station Per | 350 21 73.50
Station
Per
Depot Depot 3.50 1 3.50
7.3 | Automatic Fare Collection (AFC) system Per 1 350 21 73.50
Station
Subtotal (7) 288.81
8.0 | Shifting of Miscellaneous Utilities
a | Civil and EM works R. Km. 4.00 24.210 96.84
Subtotal (8) 96.84
9.0 | Rolling Stock (2.9 m wide Coaches) Each 8.40 48 403.20
Subtotal (9) 403.20
10.0 | Staff quarter for O & M
a | 3BHKFlats Each 0.35 25.000 8.75
b | 2BHK Flats Each 0.25 | 100.000 25.00
Sub Total (10) 33.75
110 MultimoFigI Integration and Last mile
connectivity
a Multimodal Integration and Last mile connectivity Pgr 3.00 21 63.00
Station
Sub Total (11) 63.00
12.0 | Total of all items except Land 2965.52
13.0 Genergl Charges incl. Design charges @ 5 % 148.28
on all items except land
14.0 Total of all items including G. Charges except 3113.80
land
15.0 | Contingencies @ 3 % 93.41
16.0 | Gross Total 3207.21
Cost without land = 3207
Cost including land = 3669
Table 0.18 - Details of Taxes and Duties
Basic Customs duty = 5.500
CGST Customs Duty= 9.495
SGST Customs Duty= 9.495
Total Customs Duty=  24.490
General IGST= 12
General CGST = 6
General SGST = 6
Total cost XS anch(i)l:;:e; ST Total
S. No. Description %/_v;;r;c;ué CJsottoar:w (CGST & Tgﬁﬁif‘
duties (Cr.) | Duty (Cr.) SEE) (Cr.)
(Cr)
1 Alignment & Formation
Elevated & At-Grade 925.77 111.09 111.09
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Total cost Taxes and_l_il:;:eé ST Total
S. No. Description %{;Zc;ué CJS(,)ttoarlns (CGST & Tgﬁﬁzs&
duties (Cr.) | Duty (Cr.) SGST) (Cr.)
(Cr)
2 Station Buildings
a) Elevated station - civil works 336.00 40.32 40.32
b) Elevated station-EM works 168.00 8.23 16.13 24.36
3 Depot
Civil works 70.00 5.14 5.88 11.02
E&M and M&P works 68.25 3.34 6.55 9.89
4 P-Way 194.89 38.18 4.68 42.86
5 Traction & power supply
Traction and power supply 199.46 19.54 14.36 33.90
6 S and T Works
S&T 215.31 42.18 5.17 47.35
AFC 73.50 13.50 2.21 15.71
7 R & R hutments 117.55 14.11 14.11
8 Misc. (Shifting of Utilities,
Staff Quarters and MMTI)
Civil works 128.63 0.00 15.44 15.44
EM works 64.96 0.00 7.80 7.80
9 Rolling stock 403.20 59.52 3.98 63.50
10 Rent on Temporary Land 0.00 0.00 0.00
11 General Consultancy charges 148.28 26.69 26.69
Total 3113.80 189.64 274.39 464.03
Total Taxes & Duties 464
Rate of Taxes & Duties on Total cost without taxes & duties 14.90%
Total Central GST & Basic Customs duty 253.31
Total State GST 210.72
Total Taxes & Duties 464.03

0.18 FINANCING OPTIONS, FARE STRUCTURE AND FINANCIAL VIABILITY:

The India Gate (SIA) to Ambabari metro project is part of Jaipur Phase-2 MRTS
project being proposed to be constructed with an estimated cost of Rs 4133.03 Crore
including taxes and land cost. The route length of the metro system and estimated
cost at January-2020 price level is placed in table 0.19 as under:

Table 0.19 Cost Details

. . Estimated cost
Route Estimated cost Estimated cost with all taxes &
Name of Corridor Length without Land and with land cost
(km) taxes (Rs/Crore) (Rs/Crore) land cost
(Rs/Crore)
India Gate (SIA) to 23.51 3207.21 3669.00 4133.03
Ambabari

It is assumed that the construction work of the line will commence from October-2020
and is expected to be completed by 30.11.2023 with Revenue Opening Date (ROD)
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as 01.12.2023. The total completion costs duly escalated and shown in the table 0.20
below have been taken as the initial investment.

Table 0.20 Year —wise Investment
Figures in Rs. Crore

Financial Cost at January-2020 Price Level | Completion Cost including
Year including all Taxes & Land cost all Taxes & land cost
2020-21 521.05 530.23
2021-22 1,255.30 1,337.90
2022-23 1,622.43 1,809.66
2023-24 734.25 868.34
Total 4,133.03 4546.14

The cost of Land including Rehabilitation and Restoration of Rs. 461.79 crore on
completion cost basis included in the above cost shall have to be provided free of
cost by the JDA, Government of Rajasthan.

0.18.1 Additional Investment
Total investment provided in the FIRR calculation towards requirement of additional
rolling stock duly escalated @5% PA is placed in Table 0.21 as under: -

Table 0.21 - Additional Investment towards Rolling Stock
(Rs.in Crore)

Financial Year No. of Cars Amount
2041-42 33 670.41
Total 33 670.41

0.18.2 Fare Structure

The fare structure of Jaipur Metro prevailing in 2019 has been considered during
traffic survey and ridership projections; hence, the same has been used as base fare
for calculation of FIRR of the project. The FIRR has been calculated by using an
escalation factor @14.00% once in every two years on the existing fare structure
considering the average trend in the Consumer Price Index (CPI) and for the last ten
years and input costs of operation. While estimating revenue, it is presumed that 70%
of the commuters will be using smart card and therefore the existing arrangement of
providing 10% additional discount on smart card travelers for tickets costing more
that Rs. 10 and 15% discount on tickets costing more than Rs. 20 have been
considered as per existing practice in Jaipur Phase-1. The fare structure assumed for
the Year 2023 with an escalation @ 14% once in two years on the existing fare
structure as per the proposed fare slabs is shown in the Table 0.22 below:
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Table 0.22: Fare Structure in 2023-24
2019 2023
Stations Fare in week days Fare in week days
0-2 6 8.00
3-5 12 16.00
6-8 18 23.00
9-11 24 31.00
12-14 30 39.00
15-17 36 47.00
18-20 42 55.00
More Than 20 Station 48 62.00

0.18.3

0.18.4

0.18.5

(i)
(ii)

Other Sources of Revenue

Other revenues from Property Business and advertisement have been estimated at
15 % of the fare box revenues during operations. Apart from development of property
on metro stations and depot it is possible to raise resources through leasing of
parking rights at stations, advertisement on trains and tickets, advertisements within
stations and parking lots, advertisements on viaducts, columns and other metro
structures, co-branding and naming rights to corporate, film shootings and special
events on metro premises.

Financial Internal Rate of Return (FIRR)

The Financial Internal Rate of Return (FIRR) based on SPV model for 30 years
business model is 6.56%.

Alternative Models of Financing:

The financing option shall depend upon selection of the dedicated agency created to
implement the project. The prominent models are: -

Special Purpose Vehicle (SPV) under the State Government Control (Delhi Metro
Rail Corporation (DMRC) /Bangalore Metro Rail Corporation (BMRC)

Built, Operate and Transfer (BOT)

SPV model

The proposed corridor is an independent line from India Gate (SIA) to Ambabari with
interchange at Chandpole metro station of the existing network. The funding pattern
for India Gate (SIA) to Ambabari project under SPV model with loan assistance from
multilateral/bilateral agencies is shown in Table 0.23. Besides, land including R&R
should be made available free from all encumbrances by the JDA/JJMRCL when the
project starts. Accordingly, the funding pattern under SPV model assumed is placed
in table 0.23 as under: -

Table 0.23: Funding pattern under SPV model (with all taxes)

Sources of Funds Amount (Rs/Crore) | % of contribution
Equity by GOI 615.85 16.39%
SD for CT by GOI (50%) 135.69 3.61%
Equity by GoR 615.85 16.39%
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Sources of Funds Amount (Rs/Crore) | % of contribution
SD for CT by GoR (50%) 135.69 3.61%
Bilateral/Multilateral Loan 2,254.63 60.00%
Sub-Total (A) 3,757.72 100.00%
Land including R&R by State 461.79
Government
State Taxes by State Government 227.38
PPP Contribution 99.25
Sub-Total (B) 4546.14
IDC 52.12
Total including IDC 4598.26

(i) SPV of Government of Rajasthan

The proposed corridor is an independent line from India Gate (SIA) To Ambabari with
interchange at Chandpole metro station of the existing network. The funding pattern
for India Gate (SIA) To Ambabari project under present model of IMRC as SPV of
Government of Rajasthan with loan assistance from multilateral/bilateral agencies is
shown in Table 0.24. Besides, land including R&R should be made available free
from all encumbrances by the JDA/JJMRC when the project starts. Accordingly, the
funding pattern under SPV model assumed is placed in table 0.24 as under: -

Table 0.24: Funding pattern under SPV model (with all taxes)

Sources of Funds Amount (Rs/Crore) | % of contribution
Grant by GOI 398.51 10.00%
Equity by GoR 697.27 17.50%
SD for GST from GoR 99.75 2.50%
Bilateral/Multilateral Loan 2,789.57 70.00%
Sub-Total (A) 3,985.10 100.00%
PPP 99.25
Land Cost to be borne by SG 461.79
Sub-Total (B) 4,546.14
IDC 56.35
Total including IDC 4602.48

(iii) Design-Build-Finance-Operate-Transfer (DBFOT) Model: - In this model, the
private firm will be responsible for designing, building, financing, operating and
maintaining of the entire project. Such a project shall be eligible for funding
assistance under the Viability Gap Funding (VGF) scheme upto 20% of the project
cost excluding cost of land and state taxes from the Central Government provided the
state government also contributes same or more amounts towards the project. The
Metro Rail being a social sector project not many private parties are likely to bid for
such a project. Besides, the private operator may demand assured rate of return on
his equity, which is in the range of 20% to 22% (pre-tax) or a comfort of guaranteed
ridership, sweeteners in the form of huge parcels of land free of cost for commercial
exploitations. The funding pattern under the above model has been worked out with a
pre-tax Equity Internal Rate of Return (EIRR) @ 18% is shown in the table 0.25
below:
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Table 0.25: Funding pattern under DBFOT model (EIRR 18%)
(With all taxes and land cost)

Particulars Amount (Rs/Crore) | % of contribution

VGF by Gol 816.87 20.00%
VGF by GoR 2330.66 57.06%
Equity by Concessionaire 312.27 7.65%
Concessionaire’s debt @12% PA 624.55 15.29%

Sub-Total (A) 4084.35 100.00%
Land including R&R by State 461.79
Government

Sub-Total (B) 4546.14
IDC 145.78

Total including IDC 4691.92

The total fund to be contributed by Gol & GoR, excluding bilateral/multilateral loan, is
shown in Table 0.26 below under SPV and BOT model.

Table 0.26: Fund Contribution of GOl & GOR Rs. In crore
Particulars SPV Model SPV of GoR DBFOT
Gol 751.54 398.51 816.87
GoR 1440.71 1258.81 2792.45
Total 2192.25 1657.32 3609.32
0.18.6 Recommendations

DPR for

The project is operationally viable since the FIRR for a period of 30 years period
including construction period with all the taxes is 6.56%. However, FIRR is not the
only criteria to take up the metro project. As per Metro Rail Policy 2017, issued by the
Ministry of Housing and Urban Affairs, (MOH&UA), GOI, apart from financial viability,
the economic and social viability of the project is also required to be assessed. The
Economic Internal Rate of Return (EIRR) for any metro rail project proposal should
be 14% and above for consideration of its approval. Considering the positive FIRR
as well as social considerations of requirement of reliable public transport, it is
recommended for its implementation. In case of operational losses, the Govt. of
Rajasthan will provide funds for the viability gap.

From Table 0.26, it is evident that the VGF required to be contributed by GOI & GoR
for executing the project through a DBFOT operator is the highest as compared to
the SPV models. The fund requirement under DBFOT model has been made with
the assumption of 18% pre-tax EIRR. However, the DBFOT operator may expect the
pre-tax EIRR of at least 20%, in such a situation, the VGF amount will only increase
further. Out of the two SPV models discussed above, SPV under GoR would require
lesser contribution from both Gol and GoR as compared to the SPV model under Gol
and GoR and hence, it is recommended to implement the project through SPV model
under GoR as per the funding pattern shown in Table 0.24.
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ECONOMIC APPRAISAL

Introduction

Economic appraisal aims to represent a complete view of contribution of upcoming
Metro system benefiting the society in form of monetary value. Thus, calculating
Economic Internal Rate of Return measures viability of the project.

Economic benefits are social and environmental benefits which are quantified and
then converted into money cost and discounted against the cost of construction and
maintenance for deriving Economic Internal Rate of Return (EIRR). This part of study
guantifies benefits by saving of time, saving in cost of public and private transport,
saving in fuel consumption, increasing safety of passengers, reduction in traffic
congestion and reduction in air pollution. Thus, EIRR is viewed from socio-economic
angle.

Jaipur Metro corridor from India Gate (SIA) to Ambabari is proposed to be
operational from 2023. Thus, economic benefits are estimated from this year onward
for coming 30 years. 2051 is considered as horizon year for the project.

Result of Economic Analysis

The years of construction is assumed as 2020 to 2023. Estimated total cost is
subtracted from total benefit to arrive at net benefit. The cash flow is prepared in
discounting process to evaluate internal rate of return. The result proves this project
to be economically viable. Estimated EIRR for Jaipur Metro Rail Corridor from India
Gate (SIA) to Ambabari is 14.86%.

TOD & VCF

India is urbanizing at a rapid pace with urban population rising much faster than its
total population. Level of urbanisation has increased from 17.29% in 1951 to 31.6 %
in 2011. India is competing with the fastest growing countries in the world. The urban
population in India, which is nearly 377 million is poised to grow to 600 million by
2030. The urban population of India contributes 65% of country’s Gross Domestic
Product (GDP), which is expected to grow to 75% in the next 15 years. With India
witnessing a high economic growth, Indian cities are growing at a rate faster than
other cities in the world.

Urbanization has led to horizontal growth of the cities thus creating problems of
urban sprawl. This has resulted in increase of trip lengths and higher usage of private
vehicles, problems of pollution and increased demand of infrastructure. To address
these issues, many cities have strengthened their public transport by developing
mass rapid transit systems (MRTS) such as metro rails and Bus Rapid Transit
Systems (BRTS). It is however, important to efficiently use these systems by
integrating the land use with the transport infrastructure to make the cities livable,
healthy and smart.
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0.20.1 Objectives Of TOD
TOD integrates land use and transport planning to develop compact growth centers
within the influence zone of 500-800 m on either side of the transit stations i.e. areas
within walking distance, to achieve the following objectives:

e To promote the use of public transport by developing high density zones in the
influence area, which would increase the share of transit and walk trips made by the
residents/ workers to meet the daily needs and also result in reduction in pollution
and congestion in the influence area.

e To provide all the basic needs of work/ job, shopping, public amenities, entertainment
in the influence zone with mixed land-use development which would reduce the need
for travel.

e To establish a dense road network within the development area for safe and easy
movement and connectivity of NMT and pedestrians between various uses as well as
to transit stations.

e To achieve reduction in the private vehicle ownership, traffic and associated parking
demand.

e To develop inclusive habitat in the influence area so that the people dependent on
public transport can live in the livable communities within the walkable distance of
transit stations.

e To integrate the Economically Weaker Sections (EWS) and affordable housing in the
influence zone by allocating a prescribed proportion of built-up area for them in the
total housing supply.

e To provide all kinds of recreational/entertainment/ open spaces, required for a good
guality of life in the influence area.

e To ensure development of safe society with special attention to safety of women,
children, senior citizen and differently abled by making necessary amendments to the
building bye laws.

e To prevent urban sprawl by accommodating the growing population in a compact
area with access to the transit corridor, which would also consolidate investments
and bring down the infrastructure cost for development.

e To reduce carbon footprints by shifting towards environmentally friendly travel
options for the line haul as well as for access and egress trips.
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0.21 IMPLEMENTATION PLAN

World over Metro projects cannot be financially viable and depend upon generous
concessions and subsidies. The financial rate of return for this corridor based on SPV
model for 30 years business model is 6.56%.

The only Metro which has been implemented on BOT model so far is the Rapid
Metro in Gurgaon. Financially this Metro has been a total failure since the revenues
are not able to meet even the interest payment on the loans raised. It is therefore
recommended that the project is implemented fully as a Government initiative. By this
route the project can be completed at the shortest time and at the lowest cost. This is
important because then only ticket can be priced low, affordable to the common
citizens and make the system truly a popular public transport.

0.21.1 Implementation Schedule
Suggested project implementation schedule are given in Table 0.27 and 0.28 below

Table 0.27 Project Implementation on Turnkey basis (Deposit Terms)

Sl. No. | Item of Work Completion Date

1 Submission of Final DPR to State Govt. D

2 Approval of DPR by State Government D+15 days

Submission of DPR for Approval of Ministr

3 of Housing and Urban Affg?rs (MoHUA). ’ D+30 days
4, Sanction of Project by GOI D+60 days
5. Appoint an agency on deposit terms D+30 days
6. Implementation of the project D+42 months
7. Testing and Commissioning D+43 months
8. CMRS Sanction D+44 months
9. ROD D+44 months

Table 0.28 Project Implementation Schedule through SPV Model

Sl. No. | Item of Work Completion Date

1 Submission of Final DPR to State Govt. D

2 Approval of DPR by State Government D+0.5 month

Submission of DPR for Approval of Ministr

3 of Urban Development (I\/FI)(?HUA). ’ D+1 month
4. Sanction of Project by GOI D+2 months
5. Selection of GC D+8 months
6. Tendering D+14 months
7. Implementation of the project D+41 months
8. Testing and Commissioning D+43 months
9. CMRS Sanction D+44 months
10. ROD D+44 months
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0.21.2 Institutional Arrangements
Since JMRC is an existing SPV which has already implemented E-W corridor,
therefore the State Govt. of Rajasthan may approve the implementation of this
project also through JMRC.

0.21.3 Legal Cover for Jaipur Metro
Implementation of proposed corridor can now be done under “The Metro Railways
(Amendment) Act 2009".

0.22 CONCLUSIONS AND RECOMMENDATIONS

0.22.1 DMRC submitted DPR for Jaipur Metro Rail Project consisting of 2 corridors
(Corridor-1: Durgapura to Ambabari and Corridor-2: Mansarovar to Badi Chaupar) in
March 2010. The report submitted in March 2010 got revised in April 2011, in which
Corridor-1 extended till Sitapura Industrial Area. In March 2012 it was decided to
bifurcate DPR in two parts i.e. Corridor-2: Mansarovar to Badi Chaupar as Phase |
and Corridor-1: Sitapura Industrial Area to Ambabari as phase Il. Further DPR for
Phase Il was revised in April, 2014 and July, 2014. As original proposal for Phase I
was envisaged in 2011 since then a lot of development has occurred along the
corridor. Moreover, as per New Metro Rail Policy 2017, some new elements are to be
considered while preparing the DPR. Therefore, the DPR prepared in 2011 cannot be
taken up for implementation. Hence JMRC decided for Updation / Review of Detailed
Project Report for Jaipur Metro Phase 2 and preparation of DPR for extension of
Phase 1B from Badi Chaupad to Ramganj and awarded the assignment to DMRC on
20/06/20109.

0.22.2 The proposal of this corridor is technically feasible but involves acquisition of land as
well as rehabilitation of some hutments and shops. This is a socio-economic problem
and has to be tackled for execution of the project.

0.22.3 Project Cost
Estimated Cost of the project at January 2020 price level is Rs. 4133 Crore with all
taxes & duties and land cost. Completion cost with all taxes & duties and land cost
and escalation at 5% p.a. works out to Rs. 4546 Crore (excluding IDC) and Rs. 4602
Crore (including IDC).

0.22.4 After examining the various options for execution of the project, it has been
recommended that the project should be got executed through SPV model under
GoR, however AFC system shall be provided through PPP mode.

0.22.5 Financial Internal Rate of Return (FIRR) and Economic Internal Rate of Return
(EIRR)
The Financial Internal Rate of Return (FIRR) for the project has been assessed as
6.56% and Economic Internal Rate of Return (EIRR) works out to 14.86%.
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CHAPTER 1. ASSESSMENT OF EXISTING CITY PROFILE
WITH EXISTING TRANSPORT CHARACTERISTICS

CHAPTER - 1

ASSESSMENT OF EXISTING CITY PROFILE WITH EXISTING
TRANSPORT CHARACTERISTICS

11 BACKGROUND

Originally the work of preparation of DPR for Jaipur metro was awarded to DMRC in
2009. Accordingly, DPR was submitted in March, 2010. The Proposed Corridor were

as under:
. Length(km) Total Station
Corrid Total
orridor u/G Ele km) | UG Ele ota
Corridor-1: Durgapurato | o g9c | 15557 | 17352 | 5 13 18
Ambabari
Corridor-2 Mansarovarto | , ;oq | g,77 | 11566 | 3 8 11
Badi Chaupar
Total 7.884 | 21.034 | 28918 | 8 21 29

Completion Cost at 2018 Price Level was % 7531Cr.

The report submitted in 2010 was revised in April, 2011 and it was decided to extend
corridor | upto Sitapura Industrial Area. Accordingly, details of corridors are as under:

L th(k Stati
Corridor ength(km) Total ation —_—
u/G Ele (km) U/G Ele

Corridor-1: Sitapura
Industrial Area to 5.095 18.004 | 23.099 5 15 20
Ambabari
Corridor-2: Mansarovar to| , zoq | g576 | 19067 | 3 8 11
Badi Chaupar

Total 7.884 27.282 35.166 8 23 31

Completion Cost was Increased to 2019 Price Level = ¥10291Cr.

Meanwhile, it was decided to get implemented the East West corridor from Mansarovar
to Chandpole through DMRC on deposit term basis, which has been commissioned in
2013 and remaining underground length of this corridor is being implemented by JIMRC
through General Consultants and is likely to be commissioned shortly.

In March 2012 it is decided to bifurcate DPR in two parts Corridor-2: Mansarovar to

Badi Chaupar as phase | and Corridor-1: Sitapura Industrial Area to Ambabari as
phase Il. Further DPR for Phase Il was revised in April, 2014 and July, 2014 in view of
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passing on Alignment Jaipur Airport Air Funnel and connecting collectorate.

As original proposal for Phase Il was envisaged in 2011, since then a lot of
development has occurred along the corridor. Moreover, as per New Metro Rail Policy
2017 some new elements are to be considered while preparing the DPR. Therefore,
the DPR prepared in 2011 cannot be taken up for implementation. Hence, JMRC
decided for Updation / Review of Detailed Project Report of Jaipur Metro Phase 2 and
preparation of DPR for extension of Phase 1B from Badi Chaupad to Ramganj and
awarded the assignment to DMRC on 20/06/2019. Kickstart meeting in this regard
happened on 28/06/2019. The issue of potential MRTS corridors in the light of CTTS
prepared by L&T discussed with IMRC and it is concluded that traffic surveys to be
conducted to find out potential MRTS corridors. Further next meeting was held with
23/08/2019 regarding conducting traffic surveys, location of survey points and number
of them were discussed in the meeting. The views of various JIMRC and GoR officers
were sought regarding probable future MRTS corridors. A presentation to the
Honourable Chief Minister of Rajasthan was also given on 18/09/2019 to sought views
of political leadership in this regard. On receipt of preliminary traffic figures base on
the traffic surveys again a presentation was given to JMRC on 25/10/2019 regarding
selection of the MRTS corridors. Finally, a meeting was held in the chairmanship of
Chief Secretary, Rajasthan on 25" November 2019. Deliberations of this meeting are
placed on Annexure 1.1.

DELINEATION OF STUDY AREA

The first and foremost step of a traffic and transportation study for a region is to
delineate the influence area which is called as the study area. The study area for the
current assignment is the Jaipur Municipal Corporation (JMC) with an area of 467 sq.
km.
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Figure 1.1: Map of the Study Area

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018
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This study area has been delineated based on the identified MRTS corridors in the
CTTS 2018. The identified MRTS corridors as per CTTS 2018 are:

e Manasarovar - Transport Nagar

e Vishwkarma Industrial Area - Sitapura Industrial Area

¢ Kalwar Road - Kanota (via Gopalpura Bypass)

e Kalwar - Amba Bari

o Jhotwara - Kanota (via Gopalpura Bypass)

¢ Jhotwara - Kanota (via Durgapura station)

e Kalwar - Sitapura Industrial Area

e Vishwkarma Industrial Area — Kanota (via Gopalpura Bypass)

o Manasarover — Kanota (via Gopalpura Bypass)

e Vishwkarma Industrial Area - Amba Bari

e Amba Bari - Ajmer road

o Ajmer road to B2 Bypass

The above identified corridors are within the JMC area and therefore, JMC area has
been considered as the study area. The historic walled city is part of the JMC and is
spread over an area of 6.7 sq. km. The walled city (also known as pink city) is
characterized by presence of heritage buildings and high commercial activities. It has
a high population density of more than 481 persons per hectare (presently, about 580
persons per hectare), while the population density of IMC is 65 persons per hectare.
The map of study area is shown in the Figure above.

1.3 REGIONAL CONNECTIVITY

Jaipur is situated in the eastern part of Rajasthan. The city is at a distance of 260 km
from Delhi, 135 km from Ajmer, 225 km from Agra, and 245 km from Kota. Jaipur is
located on National Highway 48 (Old NH8) connecting Delhi and Chennai. This is part
of the Golden Quadrilateral project which connects four metropolitans Delhi, Mumbai,
Chennai and Kolkata. NH52 (Old NH12) links Sangrur, Punjab with Ankola, Karnataka
through Jaipur and NH21 (Old NH11) links Jaipur with Agra passing through Jaipur.
RSRTC operates bus service to major cities in and out of Rajasthan like Delhi, Agra,
Jodhpur, Udaipur, Ahmedabad etc. City buses are operated by Jaipur City Transport
Services Limited (JCTSL).

The State Highways passing through the study area that provides connectivity at the
State level are SH2C (Kalwar Road), SH12 (Diggi Malpura Road), SH55 (Jamwa
Ramgarh Road), SH19 (Jahota Morija Road), SH37 (Chomu-Churu Road), SH24
(Toonga Road) and SH52 (Alwar Road).

Jaipur is the headquarters of north-western zone of the Indian Railways. The city is
well connected by railways to the neighbouring cities like Delhi, Agra, and Ahmedabad
as well as to the major cities in the country. Jaipur Junction is the major terminal within
the study area. Other railway stations within the Jaipur region are:

e Towards Ajmer - Kanakpura, Bindayaka and Dhankya

e Towards Sikar - Dher Ka Balaji, Nindar, Bhaton Ki Gali and Chomu

e Towards Delhi - Gandhi Nagar, Jagatpura, Khatipura, Kanota and Bassi
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Figure 1.2: Regional Connectivity Map of Jaipur
Source: Traffic and Transportation Study for DPR for Proposed Jaipur Metro-2010

The city of Jaipur is well connected by air to various metropolitan cities like Delhi,
Mumbai, Bangalore, Chennai and Kolkata as well as the other major cities in India; is
also connected to various major cities in the world. Jaipur International Airport is
located in Sanganer, around 13 km from the city core. The Jaipur airport handled about
4.76 million passengers in 2017-18 whereas 3.78 million passengers in 2016-17 (i.e.,
about 25.7% of increase in the passengers). Out of 4.76 million passengers in 2017-
18, 0.53 million are international passengers and 4.23 million are domestic
passengers. Jaipur Airport also provides air cargo services.

SOCIO-ECONOMIC PROFILE
Demography

Jaipur Municipal Corporation (JMC) holds a population of around 30.5 lakh as per
Census 2011. It has experienced a population growth rate of 31.15% from 2001, which
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has been declined from 59.25% as observed from the previous decade (1991-2001).
The average population density in JMC area is 6,523 persons per sg. km.

Table 1.1: Population Statistics of JIMC Area

Horizon Year Population Decadal Growth Rate CAGR
1991 14,58,483 - -
2001 23,22,575 59.25% 4.76%
2011 30,46,163 31.15% 2.75%

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

Population Density Map of JMC

Legend
Population Density (pph)
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Figure 1.3: Population Density Map of JMC Area (Census 2011)
Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018
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Work-Force Participation Ratio

The total workers in JIMC area was observed to be 9,85,494 as per Census 2011 with
9,19,409 Main Workers and 66,085 Marginal Workers resulting in a work-force
participation ratio (WFPR) of 32.4%. Service sector employment in JMC area is having
the highest share of about 44% of the total employment, followed by retail/ wholesale
trade with 21.5%.

Household Income

The average household income in JMC region is observed to be Rs.30,046/-. The
distribution of households under various income groups shows that about 38% of
households fall in the income range of Rs.5,000-20,000/- in JMC region. Around 47%
of the households are in the income range of Rs.20,000-50,000/- in JIMC Region and
the income range having above Rs.50,000/- in JMC region is 13%.

Industrial Areas

Jaipur is encompassed with many industries which include manufacturing industry,
engineering industry, textile industry, chemical industry, food industry and more. Jaipur
District falls under the Delhi-Mumbai Industrial Corridor (DMIC), the purpose of which
is to enhance development of Industries. Major industrial areas within JMC limit are
Vishwakarma, Jhotwara, Bais Godam, Malviya Nagar, Mansarovar and Sitapura.

Trade and Commerce

The main commercial centre in the city is the Walled City where more than 60% of the
commercial activities are concentrated. Some of the main commercial centres/ roads
in Walled City are Bapu Bazar, Nehru Bazar, Johari Bazar, Tripolia Bazar and Sanjay
Bazar. Apart from the walled city, there are few planned commercial centers in the
study area, which are: Lal Kothi District Centre, Subhash Nagar District Centre,
Vidhyadhar Nagar Central Spine, Indira Place, JLN Marg, Jagatpura Central Spine and
New Aatish Market.

Heritage Areas

Jaipur attracts a large number of tourists owing to its rich and varied heritage. Jaipur
is famous for its palaces, forts, museums, temples etc. Most of the heritage areas are
within the Walled City and in the JMC area.
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Figure 1.4: Heritage Areas within the JMC Area
Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

15 EXISTING ROAD NETWORK

Total existing vehicular road length within the JMC area is around 1783 km, which
includes around 120 km road length within the Walled City. Distribution of vehicular
road length by carriageway width within the JMC area shows only 24% road is more
than two lane and maximum (38%) road length is single lane. About 62% of Walled
City road network has single lane carriageway, 17% has intermediate lane, 13% has
2-lane carriageway and only 8% has 4-lane carriageway. Only 21% of road length
within JMC area and only 7% of road length within the Walled City have divided
carriageway.
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Figure 1.5: Distribution of Road Length by Carriageway Width within the JMC
Area
Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

The distribution of road length with respect to ROW shows that only 14% of total road
length within the JMC area has more than 20m ROW and only 3% of Walled City roads
have more than 20m ROW. More than 20m ROW is necessary for planning of road
based MRTS. Only 27% of road length within IMC area and only 8% of road length
within the Walled City have bus routes.

Table 1.2: Distribution of Existing Road Length by ROW within the IMC Area

Walled City Percentage of IMC Road Percentage of
ROW (m) Road Length | Walled City Road Lt (i) JMC Road
(km) Length Length

Less than 3 6.2 5% 10.9 1%
3to5 47.3 40% 283.8 16%
5to 10 48.5 41% 745.1 42%
10to 20 13.8 12% 484.2 27%
20to 40 3.7 3% 239.7 13%
More than 0 0% 18.9 1%
40

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

1.6 REGISTERED VEHICLE

Total Registered Vehicle in Jaipur city was 21.35 lakh in 2017. City was observed to
be dominated by two-wheeler amounting to about 15 lakhs (70%) followed by cars
amounting to about 4 lakhs (18%).
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Table 1.3: Number of Registered Vehicle of Jaipur City in 2017

Vehicle Class RTO ARTO DTO Vidhyadhar Total
Jhalana Jagatpur Nagar

Agricultural tractor 28,092 1,288 29,380
Ambulance 1 1,713 6 1,720
Articulated vehicle 1 10,830 1 10,832
Bus 6 3,664 69 3,739
Carrier van/ trailer 1 4 5
Cash van 24 3 27
Crane mounted vehicle 63 1 9 73
Dumper 1,735 1 1,736
Earth moving
equipment 2,854 253 3,107
E-rickshaw (P) 0
E-rickshaw with cart
(G) 0
Excavator
(commercial) 9 9
Fire fighting vehicle 4 6 10
Fire tenders 3 3
Goods carrier 1,579 56,447 668 58,694
Harvesters 3 3
Hearses 1 3 4
Invalid carriage 30 13 43
Library van 1 1
Maxi cab 187 4 2 193
Mobile clinic 1 1
Motor cycle/ scooter 15,17,307 24,747 15,42,054
Motor cycle/ scooter
with side car 6,860 14 6,874
Moped 6,734 7 6,741
Motor Cab 23,367 19 239 23,625
Motor car 3,99,264 10,893 4,10,157
Motor cycle/ scooter-
used for hire 926 2 928
Motor cycle/ scooter-
with side car (T) 1 1
Omni bus 3 7,775 117 7,895
Omni bus (private use) 1 1
Private service vehicle 2 2
Road roller 1 1
Three-wheeler
(personal) 3 3
Three-wheeler
(passenger) 22,707 624 23,332
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Vehicle Class RTO ARTO DTO Vidhyadhar Total
Jhalana Jagatpur Nagar

Three-wheeler (goods) 4,017 61 4,078
Tow truck 4 4
Tractor (commercial) 1 1 2
Tractor- trolley
(commercial) 61 61
Trailer (agricultural) 1 5 1 7
Vehicle fitted with
compressor 4 1 5
Vehicle fitted with rig 4 1 5
Total 19,87,375 1,08,960 39,020 21,35,355

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

Trend of registered vehicle from 2012 to 2017 shows more than 10% CAGR for all
private and IPT modes.

Table 1.4: CAGR of Registered Vehicle from 2012 to 2017 within Jaipur City

. CAGR
Vehicle Type (%)
Two Wheelers 12%
Auto Rickshaw 16%
Car/Jeep 14%
Buses 10%
Passenger Tempo 12%
Goods Tempo 5%
Trucks 13%
TraF:tors/ Tractor- 11%

Trailers
Other 10%

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

1.7 EXISTING INTRA-CITY PUBLIC TRANSPORT

The city public transport system in Jaipur consist of government buses, mini buses,
metro and Bus Rapid Transit System (BRTS). The government buses are being
operated by Jaipur City Transport Services Limited (JCTSL) on contractual basis with
RSRTC and private operators whereas mini-buses are being operated by only private
agencies. Jaipur Metro is operated by Jaipur Metro Rail Corporation Limited and BRTS
is being operated by JDA/ JIMC through JCTSL.

1.7.1 City Bus Transport

There are about 400 buses plying in the city under JCTSL. Other than the JCTSL bus
services, estimates indicate that about 3,950 mini-buses are plying on 136 routes
through the city roads by private operators. At present, three depots (Vidhyadhar
Nagar, Sanganer and Todi) are operational for JCTSL buses and the fourth depot
(Bagrana) is under construction. Bus shelters are available along major roads like Tonk
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Road, JLN Marg and along BRTS corridors (i.e., Sikar Road, Ajmer Road and 200 feet
Bypass Road).

In the year 2016-17, JCTSL operated city buses on 29 routes serving 556.55 lakhs of
passengers with an average daily ridership of 1.6 lakhs. The average daily ridership
among the routes ranges from 17,000 to mere 500. The most dominated route is the
Panchawala to Transport Nagar (17,017), followed by Pratap Nagar to Choti Chaupar
(14,167) and Agarwal Farm to Dadi Ka Phatak (12,396). Average daily ridership of
major routes has been presented below.

Table 1.5: Route-wise Average Daily Ridership of JCTSL Buses within Jaipur City
NS(I).. Routes Average Daily Ridership
1 Panchawala — Transport Nagar 17,017
2 Pratap Nagar — Choti Chaupar 14,167
3 Agarwal Farm — Dadi Ka Phatak 12,396
4 Malviya Nagar — Kirni Phatak 11,667
5 Sanganer — Choti Chaupar 11,667
6 Jagatpura — Ajmeri Gate 11,529
7 Matma Gandhi Hospital - Heerapura 8,300
8 Matma Gandhi Hospital — Ajmeri Gate 7,500
9 Pannadhay Circle — Choti Chaupar 5,833
10 Niwaru — Galta Gate 5,683
11 Pratap Nagar — Badi Chaupar — Transport Nagar - 3333
Jagatpura ’

12 Pratap Nagar — Badi Chaupar — Todi 1,767
13 Siwad Mod — Sanganer — Goner 1,333
14 Pratap Nagar — Railway Station — Galta Gate 833
15 Pratap Nagar — Badi Chaupar — VKI 500
16 Railway Station — Lal Chandpura 500

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

1.7.2

1.7.3

BRTS

At present 15.3 km of BRTS is operational in Jaipur on two corridors — C-Zone Bypass
to Pani Petch via Sikar Road (7.1 km) and Amruth Nagar to Queens Road (8.2 km).
As per the master plan of BRTS, around 138 km corridor is proposed in three phases.
Out of which 41.75 km is proposed in the first phase.

Metro

Jaipur Metro is operated by JMRC which came into service in May 2015 between
Mansarovar and Chandpole (Phase IA) — 9.718 km corridor with 9 stations. Phase IB
which is under construction is underground corridor of 2.349 km with additional 2
stations. The average daily ridership of Jaipur Metro is 20,000.

Stated preference survey of existing metro users shows that major share of shift to
metro is from bus (51%) followed by two wheelers (33%). About 53% of users are
accessing the metro stations by walk followed by two wheeler (13%), share auto (12%)
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and other modes. About 60% of the metro passengers are having a metro station within
1 km of distance whereas only 9% of users have access distance of more than 5 km
to reach a metro station.

Two Wheeler
33%

Bus
51%

Car
4%

Auto
6%

Shared Auto
6%

Figure 1.6: Shift to Existing Jaipur Metro from Different Modes
Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

More than
5 km, 9%

3to5km,
9%

2to 3 km,
9% Less than 1
km, 60%

1to 2 km,
13%

Figure 1.7: Distribution of Access Distance of Passengers from Existing Jaipur
Metro Stations
Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

1.8 EXISTING INTERMEDIATE PUBLIC TRANSPORT

The IPT scenario in Jaipur consists of the following modes — auto rickshaws, share
autos/ tempos and E-rickshaws. Total 4,140 permits for diesel auto rickshaws and
11,595 permits for LPG auto rickshaws issued in Jaipur city. There are around 400 e-
rickshaws in Jaipur. The fare structure of e-rickshaws is a simple slab structure with
Rs.5/- for 1-2 km, Rs.10/- for 2-3 km and Rs.30/- for 3-6 km of trip length.

1.9 EXISTING TRAFFIC

As per CTTS-2018, total incoming and outgoing traffic through 8 major roads to and
from JMC area is about 2,26,752 vehicles (3,03,278 PCUs) per day. Out of which two-
wheeler is 41%, car is 29%, goods vehicle is 22% and bus is only 4%.
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Total north-south and east-west interactions for 16 hours within the JMC area across
the major 16 screen lines along north-south and east-west corridors are about 5,83,389
vehicles (5,14,675 PCUSs) in north-south direction and 6,15,044 vehicles (5,47,124
PCUs) in east-west direction. Location-wise screen line traffic at 16 major locations are
presented below. The average traffic composition details show that the share of private
modes (car and two-wheeler) is almost 87% of the total traffic at screen-lines followed
by IPT mode, which contributes to about 6% share. Whereas public transport modes
(bus) contribute 1% only.

Table 1.6: Existing Screen Line Traffic (16 Hours) at 16 Major Locations in JMC Region

Type of Vehlcles PCUs in Vehlcles PCUs in
S. . . in . . in . .
No. Sc.reen Screen Line Location Direction- Direction- Direction- Direction-
Line 1 2
1 2
1 | Railway Ajmer Puliya 62,496 54,674 64,193 56,251
2 | Line (East- | Tonk Phatak 60,136 54,792 57,366 52,232
3 | West) JLN Marg (near Gourav 47,222 42,376 46,652 41,975
Tower)
4 Khatipura Road (near 38,698 33,101 38,197 32,631
Army Golf Course)
5 | River Line Sanganer Bridge 38,871 33,487 37,566 32,653
6 | (East-West) | Janpath 15,540 13,824 19,152 17,135
7 Shatabdi Nagar 15,993 13,919 15,229 12,870
8 Haldi Ghati Marg-1 13,702 12,015 12,376 10,740
9 | Railway Gopalpura Flyover 53,485 47,961 53,310 47,847
10 | Line (North- | Jhotwara Road (Near 54,216 48,076 50,504 45,118
South) Triton Mall)
11 New Sanganer Road 34,192 29,479 37,226 32,169
ROB
12 Durgapura Flyover 33,431 29,527 33,076 29,155
13 | River Line Sahakar Marg (Near 49,001 43,589 46,244 41,546
(North- HP Regional Office)
14 | South) Bhawani Singh Road 40,679 36,750 41,701 37,441
15 Ashok Marg (Near SVC 1,805 1,439 51,216 46,873
Bank)
16 Jamnalal Bajaj Road 18,549 15,961 16,409 14,193
(Near CCD)

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

1.10 EXISTING TRIP CHARACTERISTICS

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari

As per CTTS-2018, existing overall Per Capita Trip Rate (PCTR) observed in JMC
region is 1.22, while the vehicular PCTR (excluding walk) in JMC region is 0.84 and
motorized vehicular PCTR (excluding walk, cycle and cycle rickshaw) is 0.81. Existing
modal split in the JIMC region shows PT share as low as 14.4% only (motorized trips).
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Table 1.7: Existing Modal Split in JMC Region

Percentage of Percentage of Percentage of
Mode of ) : . . .
Travel Trips Including Trips Excluding Motorized
Walk Walk Trips

Walk 28.80% - -
Cycle 2.20% 3.20% -
Cycle 0.04% 0.05% -
Rickshaw
Two-Wheeler 36.10% 50.70% 52.48%
IPT 6.90% 9.70% 10.04%
Car 15.90% 22.30% 23.08%
Bus 9.90% 13.80% 14.29%
Metro 0.10% 0.10% 0.10%
Total 100.00% 100.00% 100.00%

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

The average trip lengths are observed to be 4.53 km (including walk trips) and 6.51
km (excluding walk trips) in JMC region. Trip Length Frequency Distribution (TLFD)
shows that around 48% trips have trip lengths more than 5 km (excluding walk trips)

in IMC area.

Table 1.8: Distribution of Existing Trips by Trip Length in JMC Region

Distance Percentage of Trips P_ercentage _Of

Range (km) Including Walk Trips Excluding
Walk
0-0.5 14% 1%
0.5-1 13% =
1-2 12% 10%
23 9% 11%
34 7% 10%
4-5 11% 15%
5-6 6% 9%
6-7 5% =0
/8 7% 10%
8-9 5% 0%
9-10 5% =00
More than 10 9% 13%

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018

Mode-wise analysis of the existing trip characteristics within JIMC area shows average
trip length (ATL) for bus-based PT trips is 7.3 km and IPT trips is 6.8 km. ATL for two-
wheeler in JMC area is also more than 6 km with an average travel cost of around Rs.
20/-. Existing bus-based PT trips within JMC area have an average travel cost of

around Rs. 17/-.
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Table 1.9: Mode-wise ATL, Average Travel Time and Average Travel Cost in JMC

Region
Average Average Travel Average Travel
Mode of : : :
Travel Trip Length | Time (minutes) Cost (Rs.)
(km)

Walk 1 11.73 -
Cycle 2.71 15.57 -
Cycle 2.11 13.44 16.11
Rickshaw

Two-Wheeler 6.6 21.76 20.46
Auto Rickshaw 4.85 19.26 35.08
Share Auto 6.45 19.58 24.05
E-Rickshaw 2.11 10.96 27.24
Car/ Jeep/ Van 7.83 23.09 46.2
Office Car/ Cab 9.23 23.26 33.92
Taxi 6.53 21.41 57.11
State Bus 9.17 27.25 13.3
Company Bus 7.07 25.85 21.4
Mini Bus 6.12 24.48 14.04
Private Bus 6.95 25.19 19.73
Metro 3.77 12.46 15.77

Source: Comprehensive Traffic and Transportation Study for Jaipur Region-2018
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Annexure - 1.1
Government of Rajasthan

Urban Development & Housing Department

F. 10(06)UDH/UMTA/2019 Jaipur, Date: miJAN 2020

Minutes of Meeting

Minutes of the meeting held under the Chairmanship of Chief Secretary,
Rajasthan on 25.11.2019 for finalization of the route alignment for Jaipur
Metro Phase-2 (North-South Corridor)

l. A meeting wee held on 25.11.2019 under the chairmanship of Shri D.B.
Gupta, Chiefl Secretary, Rajasthanto finalize the route alignment for Jaipur
Metro Phase-2 (North-South Corridor),

2. Following officials were in attendance during the meeting:-

Sh. Bhakar A. Sawant, Principal Secretary, UDH cum Chairman, JMRC
Sh. T. Ravikant, Commissioner, Jaipur Development Authority

Sh. Sudhir Kumar Sharma, Special Sccretary, Finance (Expenditure)
Sn. M.X. Singhal, Managing Director, JMRC

Sh. S.X. Jindal, Director (Project), JMRC

Sh. N.C. Mathur, Director (Engineering-I), Jaipur Development Authority
Sh. R.K, Vijavargiya, Chief Town Planne:, Rajasthan

Sh. Rajesh Kumar Agerwal, Director (Corporate Aflairs), JMRC

Sh. Mohan LalAcharya, Director (Finance), JMKC

10. Sh. S.K. Yadav, Exccutive Director {(Electrical/E&M), JMRC

11. Sh. R.G. Sharma, General Manager (Consultancy), DMRC

12. Sh. Rahul Goswami, DGM (Town Planning), JMRC

13. Sh. Mrinmay Das, iMaCS (DMRC Consultant)

VPN O ¢ N

3. At the outset of the meeting,PS, UDH welcomed the Chair and gave a brief
introduction about the meeting agenda i.e. to finalize the route for Jaipur Metro
Phase-2 and selection of apt metro technology/system for the proposed route.
He also informed that DMRC was engaged by JMRC on single source basis for;

a) Updation/Review of DPR of Jaipur Metro Phase 2; and
b) Preparation of DPR for extension of Jaipur Metro Phase 1B frori Dadi
Chaupar to Ramganj.

4. DMRC gave a presentation and informed abourt the background of the earliar
DPRs which were prepared by DMRC in 2011 and later a revised version in
2014. It was also informed that during the meeting held on 18.09.2019 under
chairmanship of Hon'ble Chiefl Minister, Rajasthan where Hon'ble Minister
UDH was also present, it was instructed that all possible efforts should be
made towards cost reduction while ensuring the most viable route is selected in

the study.
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5. Route Selection:DMRC informed that pased on inputs received from above
said meetings, they have carried out and completed Traffic & Transport Survey
and Topography Survey of various options and presented the following three
options for routes alongwithother relevant details.

Option < T 1 TROULe, VTN AT T[T PHPDT* | Daily.
R R g At | sty
‘33-(. ST L e e R e S ‘.‘."_-,rEérzYaai'QOS‘IlEGLui'
Option-01 | (i) Mansarovar to 11,026 2,33,619
Sitapura  via  New (All elevated)
Sanganer Road (200 ft
rond!
fii) Badi Chaupar to 04 14,601 4,08,327
Transport Nogar (2UG/ 1 Elevated)
(Above fiqures are for
Mansarovar lo Transport
Nagar)
Total length 19 km
Option-02 | (i] Sitapura to Ambabari 25.4 21,358 6,13,521
(e Tonk Road & (All elevated)
Ashok Marg)
fii) Badi  Choupar to 04 12,880 $,12,172
Tewusport Nogax @15/ Elevated) {Above Jigures are for
Mansarovar to Transport
Nagaz)
s Tota! length 29.4 km
Option-03 | {i) Sitapura to Amobaban 25.7 17,850 5,41,390
{via JLN Marg & Ashok (All elevated)
Marg)
(iY) Badi Chaupar to 04 15,937 4,78,207
TrvmsEE L ager (3UG/ 1 Bleveted) (Above figures are for
Mansaravar to Transport
Naqar)
Total lexgth 29.7 km

~PHPDT: Peak Hour Per Direction Traffic

6. System Selection: It was apprised that Ministry of Housing and Urban Affairs,
Govt. of India while emphasizing spread of metro systems in Indian cities have
also been advising about prudent selection of transport systems strictly based
on traffic study. This is very important in order to economize costs while
ensuring spread of metro network. Four lypes of syslems are under
operation/envisaged and sclected based cn projected ridership and PHPDT in

the horizon of 30 years.

TEarameter]|  Conventional | L1
S T BT Metr i
Train 1000-2500 150-250
Capacity
(passenger)
Train 90-180 70 40-50 18-25
Length
(meters)
Alignment Elevated Mostly Mostly At- Mastly At-
/Underground Elevated Grade/partly elevated Grade/partly
clevated
Peak Hour 25000-80000 15000- Upwo 15000 Upto 9000
Capacity 25000
(PHPDT)
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Statlon Detall
n) Design Heavy with Light Very light structure like Bua shelter
Cencourse level (minimum
Facility)
b)Ticketing | Automatic Fare AFC No AFC Proposed Optional
Collection (Optional) (Like BRTS)
system (AFC)
c]Sceunity Scanningt Scanning+ No Security
Frisking Frisking
(Ontionnl)
Estimatcd Elevated : 300; 180-200 130-160 60-80
Cost/km UG: 500-600;
(INR in
Crore)
Status Functional and Functional Not yet operational in Not yet
proven in Indian an proven Indian citire operational in
conditions in Indian Specification issued Indian cities.
conditions by MoHUA, Metro Specification
Corporations have presented by
reservations on At- Nagpur Metro
Grade and without fur Nasik. DPR
AFC System,(DMRC yet to be
Dwarka-Kirti Nagar) approved by
Section under DPR MoHUA.
Stage.

7. On the basis of the PHPDT, other geographical features, constraints and above
discussed aspects, it was decided that DMRC should be asked to prepare the
detailed DPR for the route suggested under Option 2 i.e. ‘Sitapura to Ambabari
(via Tonk Road& Ashok Marg)e Badi Chaupar to Transport Nezgar’ and with
system and concept of Light Metro.

8. It was also decided that keeping in mind that the local traffic and public
scenario, provision of Automatic Fare Collection system should be proposed.
Since full corridor will be elevated, security frisking may be done away with.
Frisking at interchange station of Mansarovar to Badi Chaupar line may be

provided.

9. Further, DMRC apprised that they have carried out studies for extension of
proposed corridors (Sitapura to Ambabari) from Sitapura to Manpura (Ring
Road - 7 Kms) and Ambabari to Harmada (9 Kms). The traffic projections
further strengthensthe justification of Light Metro system oOu this corridor
during horizon period uptoyear 2051. However, since the traffic projoctions o
these extensions in the initial years are not adequate, DMRC have suggested
keeping the provision of these extensions for future depending upon actual
ti affic requirements and experience.

10. Further, DMRC presented the proposed alignment of option-2 ‘Sitapum to
Ambabarl (via Tonk Road& Ashok Marg)s Badi Chaupar to Transport
Nagar’. The following were discussed:-

i, To avoid Air Funnel Zone near Airport as well as underground construction
due to cost consideration, DMRC proposed to divert alignment from Tonk
Road while coming from Sitapura at Pinjra Pol Gaushala towards
Dravyavati river wall and return to Tonk Road near Gupta Nursery via
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Sanganer Sc*u. DMRC was asked to prepare cost comparison analysis
between this diversion as against going underground along Tonk Road for
appraisal.

Regarding Airport connectivity, it was suggested that a Metro Station near
B-2 Bypass crossing shall serve the Airport connectivity by providing a
dedicated air-conditioned Jaipur Metro bus service for metro passengers
only. A metro kiosk may be provided at Airport.

ii. While crossing on Durgapura Flyover the existing piers made exclusively for
metro shall be utilized.

ili. For crossing the Tonk Phatak Flyover, Director (Engineering), JDA stated
that the flyove: is around 40 years old and has ~'most outlived its useful
life and has also become congesied. It was proposed to be dismantled and
reconstructed with widening of road to cater to metro system as well as for
road tiaffic.

iv. "MRC apprised that after Maharani College, they have proposed the
aligninent to move along Ashok Marg and turn right towards Govt. Hostel
to proceed on Sansar Chandra Road ti!l Chandpole. This will capture traffic
near Ahinsa Circle which is a commercial hub and has potential for future
development. For certain stretches having issues related to ROW where
central median metro piers will not be possible, DMRC has suggested
provision of portal viaducts (metro pillars on either side of the road) to
avoid hindrance to road traffic.

v. While crossing Chandpole Station, DMRC apprised that the alignment will
cross before existing Chandpole Station Building, thus much ahead of
walied city boundaries, thereby avoiding apprehensions related to heritage
issues.

vi. DMRC have proposed connecting Collectorate Circle by taking alignment
from Jhotwara Road via Shiv Marg and Sawai Jai Singh Marg ti!l Panipech.
Since Shiv Marg is very congested road, DMRC was asked to explore the
feasibility of providing a Station on Jhotwara Road at entry of Shiv Marg
and directly moving along Jhotwara Road to Panipech. Connectivity
between Shiv Marg and Collectorate Circle shall be provided with dedicated
air-conditioned Jaipur Metro bus service for metro passengers only. A
metro kiosk may be provided at Collectorate Circle. A comparative cost
analysis with ‘existing proposal also should be included in DPR for
appraisal.

vii. The proposed Ambabari Station should be integrated with elevated road
under construction by JDA to keep the feasibility of future extension
towzrds Harmada.

11. Multimodal Integretion: Chiel Secretary, Rajasthan emphasized that while
working on the DFR adequate attention must be provided for first &last mile
connectivity through feeder transport, etc. as well as by providing muitimodal

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari July 2020 BZe]



S

CHAP-I\—/Sﬁ'&: ASSESSMENT OF EXISTING CITY PROFILE
EXISTING TRANSPORT CHARACTERISTICS

integration for seamless transition of passengers through walkways, FOBs, etc.
For this, a separate chapter should be provided in the DPR with adequate
details and recommendations. Also various local civic agencies namely JDA,
Nagar Nigam, JCTSL etc. should be consulted.

12.Working Group on UMTA: With regard to formation of Unified Metropolitan

Transport Authority (UMTA), MD JMRC informed that as per the New Metro
Rail Policy 2017 following is stated:

“For integrated approach in planning and management of
urban transport, State Governments should constitute
Unified Metropolitan Transport Authority (UMTA) as a
statutory body. This Authority would prepare Ccmprehensive
Mobility Plan for the city, organize investments in urban
transport infrastructure, establish effective coordination
among vcrious urban transport agencies, manage the Urban
Transport Fund (UTF) ete.”

Further, it was informed that Secretary, MoHUA, Gol has ernphasized on this
aeed for sanction of any metro project. Accordingly, it was decided that:

a) Draft UMTA Bill, shall be piloted for early finalizaton and iegislative
sanction.

b) Since, at present already there is an active UMTA as per State
Government's Executive Order of year 2007, a proposal may be sent to
State Government to constitute a Special Working Group under
chairmanship of PS UDH, GoR for planning, coordination of works
related to Public Transport of .Jaipur having representation from
concerning Departments and stakehnlders.

13. DPR for MRTS in other cities: The mafter of providing modern public
transport system for remaining routes of Jaipur as well as Tier-2 cities of the
State like Kota and Jodhpur was also discussed. It was apprised that various
State Governments are now entrusting the task of getting the DPRs for metro to
leading metro companies of the respective States €.g. Nagpur Metro (renamed
as Maharashtra Metro) are working on Pune Metro and Nasik Metro Neo
system. Similarly, Lucknow Metro (now renamed as UP Metro) is working on
Kanpur, Agra, Gorakhpur and Allahabad Metro systems. In line with this, it
was decided that JMRC may be mandated to get the DPRs for prospective
metro systems in Rajasthan State prepared after approval of State Govt. In this
regard, a proposal is to be sent to the Govt. of Rajasthan for providing mandate
to JMRC.

14. Transit Oriented Development Policy: Chief Town Planner Rajasthan
informed that as per Metro rail Policy, 2017 under “Enhancing Revenues® there
is mention that Transit Oriented Development (TOD) and Value Capture
Financing (VCF) to be mandatorily integral part of the Metro Rail project
proposals.

In this regard, Government of India has already issued the guidelines for TOD
& VCF framework. The Unified Building Byelaws, 2017 of GoR has the
provisior for allowing higher density of development with higher FAR/BAR &
higher heights of building along a major transit corridnrs enhancing metro and
BRTS.

D : - :
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It was therefore decidea to identify TOD zone auong the finalized route of Metro
Rail project and permit higher density of development, mixed land use, higher
FAR/BAR & higher heights of buildings as per TOD Policy.

It was also decided that the State Government will prepare Rajasthan TOD
Policy based on the national policy. The detailed policy/guidelines shall be

issued by Department of Urban Developricnt, GoR in consultation Town
Planning Department, Rajasthan,

It was also discussed that the BettermentLevy, so charged on the additional
FAR/BAR be allowed under their policy.The amount collected thereon under

this head shall be shared between 'MRC & JDA/JMC/RHB (whosoever is
concerned Authority),

15. Formation of Decdicated Metro Fund (DMF): Director (Preoject)/JMRC
inrformed that in the Cabinet Order no. 132/2010, it was decided to form a
DMF and even the sources of revenue to this fund were deliberated upon. It
was emphasized that work on constitution of DMF should be expedited.

16. Formation of 50: 50 SPV with Gol:Chiel Secretary, Rajasthan directed to

actively follow up with MoHUA, Gol regarding formation of 50:50 SPV between
Gol and GoR for Jaipur Metro Phase-2.

The meeting concluded with note of thanks to the Chair.

(Mancm

Joint Secretary-I
Copy for informaticon to:-

1. Sr. PS to Chief Secretary, Rajasthan, Secretariat, C-Scheme, JJaipur
PS tc Additonal Chief Secrctary/Finance, GoR

FS to Principal Secretary to Hon’ble Chief Minister, GoR

PS te Principal Secretary/UDH, GoR

P3 tc Comxmissioner, Jaipur Development Authority

F5 to Managing Director, JMRC

Director (Corporate Affairs) / Director (Finance), JMRC

Director (Engineering-), Jaipur Development Authority

. Chief Tovn Fianner, JLN Marg, Near JDA Building, Jaipur

\_0.Director (Business Development), DMRC, 25, Ashoka Roac}, Near Patel
Chowk Metro Station, New Delhi-01

O®NG MR LN

J olnLSecr;st‘ﬁ‘x—’y’-i
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND
ESTIMATES

2.1

CHAPTER -2

TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES
PRIMARY SURVEYS

Relevant primary surveys were conducted as per the terms of reference of the study
so as to develop an understanding of the traffic and transportation characteristics of
the study area. This section discusses the major findings of the primary surveys carried
out as part of the study. The following primary surveys and their specifications have

been finalised to carry out passenger forecasting of Jaipur metro phase-2 corridors.

Table 2.1: List of Primary Surveys

: N f
Survey Duration/Samples umbgr ©
Locations
Traffic Vqu.me Count |.nclud|ng Occupancy 16 hours for 1 day 27
Survey at midblock locations
Traffic Volu.me Count |.nclud|ng Occupancy 24 hours for 1 day 10
Survey at midblock locations
Tr-afnc Volume Count —Videography at 24 hours for 1 day 15
midblock locations
Traffic Volume Cpunt including Occupancy 24 hours for 1 day 10
Survey at screen line
Traffic Volume Cognt including Occupancy 16 hours for 1 day 10
Survey at cordon points
Rqad side OD Survey including Willingness to 16 hours for 1 day 12
shift
Speed and Delay by Moving Car Observer | Morning and Evening i
Method Peak

2.1.1 Traffic Volume Count Survey including Occupancy Survey

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari

Classified Traffic Volume Count (TVC) Survey was carried through manual and
videographic methods. TVC surveys (including occupancy surveys) provide
information regarding traffic characteristics and the average Occupancy on the study
corridor.

Manual Classified Traffic Volume Count Surveys were undertaken at 57 identified
locations across the study area. Out of 57 locations, 27 locations have been marked
as Midblock location, 10 as Screen line and 10 as cordon point locations. For the
purpose of validation and accuracy of manual count data collect, videographic TVC
Survey was carried out across 15 midblock locations.
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This section discusses the salient aspects of the data collated as part of the traffic

volume count surveys. TVC Survey details including the dates of conduction
are listed in the following table.

Table 2.2: Survey Locations

of survey

Survey D(l:_gﬂf)n Loclalstlon Location Date
16 M1 Manpur 09/09/2019
16 M2 Beelwa 09/06/2019
16 M3 Sahara City 09/09/2019
16 M5 Sitapura Industrial Area 04/09/2019
16 M7 Sanganer 04/09/2019
16 M8 Airport (Tonk Road) 04/09/2019
16 M10 Mahaveer Nagar 06/09/2019
16 M12 Tonk Phatak 06/09/2019
16 M14 Sawai Mansingh Stadium 06/09/2019
16 M16 Ashok Marg 06/09/2019
16 M17 Government Hostel 06/09/2019
16 M18 Ambabari 11/09/2019
16 M19 Madhyam Marg 09/09/2019
Midblock 16 M20 B2 Bypass near Mansarovar 12/09/2019
TVC with 16 M23 Pani I?etch 11/09/2019
Occupancy 16 M25 Muralipura . 11/09/2019
16 M26 Shekhawati Nagar 11/09/2019
16 M27 Badi Chaupad 09/09/2019
16 M29 Anaj Mandi 09/09/2019
16 M30 Transport Nagar 09/09/2019
16 M31 Madhyam Marg near VT Road 16/09/2019
16 M32 New Sanganer Road near VT 16/09/2019
Road
16 M33 New Sanganer Road near Vijay 16/09/2019
Path
16 M34 New Sanganer Road near Sumer 16/09/2019
Nagar
16 M35 JLN Marg near Jawahar Circle 15/11/2019
16 M36 JLN Marg near Mahesh Nagar 15/11/2019
16 M37 JLN Marg near SMS School 15/11/2019
24 M4 Laxmipura 30/08/2019
24 M6 Haldi Ghati Gate 09/09/2019
Midblock 24 M9 Durgapura 29/08/2019
TVE with 24 M11 Gopalpura along Tonk road 03/09/2019
24 M13 Gandhi Nagar Mode 02/09/2019
Occupancy -
24 M15 SMS Hospital 30/08/2019
24 M21 Chandpole 11/09/2019
24 M22 Collectorate Circle 09/09/2019

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari July 2020

77




CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
Survey D(L:(?S?)n LOCI?DUO” Location Date
24 M24 Bandhu Nagar 30/08/2019
24 M28 Ramganj Chaupar 02/09/2019
24 SL1 Ajmer Puliya 04/09/2019
24 SL2 Tonk Phatak ROB 11/09/2019
24 SL3 Sanganer Bridge 11/09/2019
24 SL4 Shatabdi Nagar Bridge 13/09/2019
Screen Line 24 SL5 Jhotwara Road (Near Triton Mall) 12/09/2019
TVC with 24 SL6 New Sanganer Road ROB 30/08/2019
Occupancy 24 SL7 Bhawani Singh Road Bridge 13/09/2019
24 S8 Khatipura Road (near Army Golf 13/09/2019
Course)
24 SL9 Gopalpura ROB 29/08/2019
24 SL10 Durgapura ROB 03/09/2019
16 cP1 Ajmer  Road . (NH48)  near 09/09/2019
Kanchan Kesari

16 CP2 Kalwad Road (SH2C) 12/09/2019
16 CP3 Sikar Road (NH52) 13/09/2019
Corfi)(l)Jr:e':'VC 16 CP4__| NH48 near Laxminarayanpura 13/09/2019
with 16 CP5 NH248 near Hathi Gaon 13/09/2019
16 CP6 Alwar Road (SH55) 13/09/2019

Occupancy
16 CP7 Tonk Road (NH52) 11/09/2019
16 CP8 Diggi-Malpura Road (SH12) 11/09/2019
16 CP9 Agra Road (NH21) 09/09/2019
16 CP10 Khatipura Road 12/09/2019
24 VD1 Beelwa 13/09/2019
24 VD2 Haldi Ghati Gate 06/09/2019
24 VD3 Airport (Tonk Road) 04/09/2019
24 VD4 Mahaveer Nagar 09/09/2019
24 VD5 Tonk Phatak 05/09/2019
24 VD6 Gandhi Nagar Mode 05/09/2019
Videographic 24 VD7 Ramganj Chaupar 05/09/2019
Ve 24 VD8 Ashok Marg 05/09/2019
24 VD9 Government Hostel 06/09/2019
24 VD10 Ambabari 09/09/2019
24 vD11 Bandhu Nagar 05/09/2019
24 vD12 Shekhawati Nagar 09/09/2019
24 VD13 Anaj Mandi 04/09/2019
24 vD14 SMS Hospital 06/09/2019
24 VD15 Collectorate Circle 09/09/2019
16 OD1 Laxmipura 06/09/2019
Origin 16 OoD2 Haldi Ghati Gate 06/09/2019
Destination 16 OoD3 B2 Bypass-Tonk Road Junction 09/09/2019
16 OoD4 Mahaveer Nagar Chouraha 05/09/2019
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16 OD5 Sahal.<ar Marg-Tonk Road 09/09/2019
Junction
16 oD6 Gandhi Nagar Mode 05/09/2019
16 oD7 Narayan Singh Circle 05/09/2019
16 oD8 Maharani College Junction 05/09/2019
16 OoD9 MI Road Junction 06/09/2019
16 OD10 Ambabari 09/09/2019
16 OD11 Smriti Park Junction 09/09/2019
16 OD12 Transport Nagar Junction 09/09/2019

Directional classified traffic volume counts are analyzed to obtain:

Average Daily Traffic (ADT) - ADT provides an insight to the amount of traffic moving
on various stretches of the corridors and is further appropriately used for assessment.

Peak Hour flows - From observing the peak hour values, the observed peak hour
time, its associated traffic and also the peak hour factor the location are obtained.

Directional distribution by hour of the day - Directional distribution presents the
directional split in traffic at each survey location.

Traffic composition - Classified Traffic Volume Counts also provides valuable insight
into the vehicular composition of the traffic in the study area.

In addition, Occupancy survey was carried out along with the TVC Survey wherein the
mode wise occupancy values were also recorded. These in conjunction with one
another are further used for the traffic assessment.
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Figure 2.1: Midblock Survey Location Map
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Figure 2.2: Screen Line and Cordon Point Location Map
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2.1.2 Observed Traffic Volumes
Traffic Volume counts conducted at various locations along the project corridor
provided an insight to the amount of traffic moving on various stretches of the corridor.
Tables below show the average traffic volume observed at all individual locations.

Table 2.3: Traffic Volume at Midblock Locations (16-Hours Volumes)

LOCIaDt'O” Mid-Block Total PCU V(;,r:ltcellles
MB1 Manpur 12,500 16,553
MB2 Sahara City 12,645 17,443
MB3 Beelwa 18,622 26,136
MBS Sitapura Industrial Area 22,434 30,245
MB7 Sanganer 45,987 61,106
MB8 Airport (Tonk Road) 76,202 109,681
MB10 Mahaveer Nagar 57,830 76,056
MB12 Tonk Phatak 51,929 70,628
MB14 Sawai Mansingh Stadium 50,768 63,555
MB16 Ashok Marg 30,781 42,769
MB17 Government Hostel 36,961 45,231
MB18 Ambabari 50,177 61,142
MB19 Madhyam Marg near Swarn Path 24,324 31,912
MB20 B2 Bypass near Mansarovar 41,335 59,574
MB23 Pani Petch 48,548 24,895
MB25 Muralipura 35,040 46,305
MB26 Shekhawati Nagar 32,113 40,384
MB27 Badi Chaupad 43,112 55,194
MB29 Anaj Mandi 48,681 60,532
MB30 Transport Nagar 41,903 51,336
MB31 Madhyam Marg near VT Road 19,544 25,576
MB32 New Sanganer Road near VT Road 32,420 45,402
MB33 New Sanganer Road near Vijay Path 33,867 47,869
VB34 New Sanganer Road near Sumer 30,316 30,033
Nagar
MB35 JLN Marg near Jawahar Circle 45,944 63,515
MB36 JLN Marg near Mahesh Nagar 40,822 56,493
MB37 JLN Marg near SMS School 46,825 62,890

Table 2.4: Traffic Volume at Midblock Locations (24-Hours Volumes)

Locla[L)non Location Vehicle PCU
MB4 Beelwa 26,883 21,822
MB6 Haldi Ghat Gate 51,960 38,257
MB9 Airport (Tonk Road) 99,644 72,192
MB11 Mahaveer Nagar 91,290 70,892
MB13 Tonk Phatak 85,716 65,905
MB15 Gandhi Nagar Mod 49,854 39,928

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari July 2020 82




@ CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
LocIaILDtlon Location Vehicle PCU

MB21 Ramganj Chaupar 51,230 40,563

MB22 Ashok Marg 80,936 61,515

MB24 Government Hostel 51,373 42,088

MB28 Ambabari 67,491 44,850

Table 2.5: Traffic Volume at Screen Line Locations (24-Hours Volumes)

Location Scree Line Total (24 Hours)
ID Vehicles PCU
SL1 Ajmer Puliya 98,562 77,575
SL2 Tonk Phatak ROB 91,950 67,581
SL3 Sanganer Bridge 54,674 38,244
SL4 Shatabdi Nagar Bridge 61,743 45,905
SL5 Jhotwara Road (Near Triton Mall) 57,648 43,847
SL6 New Sanganer Road ROB 52,707 36,934
SL7 Bhawani Singh Road Bridge 29,016 22,862
SLs Khatipura Road (near Army Golf 44,523 32,308
Course)
SL9 Gopalpura ROB 48,033 37,341
SL10 Durgapura ROB 49,769 35,758

Table 2.6: Traffic Volume at Outer Cordon Locations (16-Hours Volumes)

Location Codon Point Total Total Total
ID PCU Vehicles Passengers

cP1 Ajmer Road (NH48) near | 5, .00 | 40977 101,651
Kanchan Kesari

CP2 Kalwad Road (SH2C) 24,588 33,899 91,132

CP3 Sikar Road (NH52) 35,873 44,714 162,329

CP4 NH48 near 17,841 | 23,440 71,108
Laxminarayanpura

CP5 NH248 near Hathi Gaon 19,824 26,691 80,478

CP6 Alwar Road (SH55) 12,003 16,803 45,762

CP7 Tonk Road (NH52) 37,577 51,428 127,875
Diggi-Malpura Road

CP8 (SH12) 34,254 46,923 115,402

CP9 Agra Road (NH21) 35,416 46,192 151,966

CP10 Khatipura Road 20,329 28,494 64,478

The above Tables represent average weekday volume observed at individual locations
for 16 hours and 24 hrs. It can be noted that highest vehicular flow of 109,681 (76,2020
PCU) for 16 hours is observed at Midblock location no. 8 i.e. Airport (Tonk road). The
lowest vehicular flow of 16,803 (12,003 PCU) is observed at Cordon point location no.
6 i.e. Alwar road.
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The Passenger Car Unit (PCU) values adopted for the study are provided in the
following table.

Table 2.7: PCU Values Adopted for the Study

Vehicle Two Auto Temno Car/ E- Mini | Public | Chartered
Type | Wheeler | Rickshaw P Taxi | Rickshaw | Bus | Bus Bus
PCU 0.5 1.00 1.00 1.00 1.00 15 3.00 3.00

2.1.3 Vehicle Occupancy
The occupancy survey for vehicles was undertaken as part of the traffic studies. The
purpose of this study is to determine the existing sectional ridership on the particular
route during the study period. This would act as a major input towards model
development and validation. The occupancy survey was also carried out along with
TVC Survey. The location wise occupancy details are provided in the following table,
wherein mode wise observed average occupancy values are listed.

Table 2.8: Occupancy Survey Summary

Location _ Mode-wise Average Occupancy Summary for all Vehicles (16 Hours)
D Mid-Block Two Auto Tempo Car/ E- Mini | Public | Chartered
Wheeler | Rickshaw Taxi Rickshaw Bus Bus Bus

MBL | Manpur 1.50 2.61 3.86 2.70 0.00 1559 | 39.67 | 4057

MB2 | SaharaCity | 1.43 231 3.70 2.36 271 1754 | 3951 | 39.84

MB3 | Beelwa 1.49 2.20 3.94 2.62 257 17.45 | 27.30 | 23.25

MB4 | Laxmipura 1.36 1.83 223 2.34 2.01 2202 | 26.80 | 2959
Sitapura

MB5 | Industrial 1.46 2.31 3.70 2.36 2.92 1754 | 3951 | 39.84
Area

MB6 22@ Ghati | 4, 1.86 2.30 2.46 1.89 2235 | 27.92 | 29.15

MB7 Sanganer 1.49 2.45 3.78 2.53 3.03 16.24 | 39.44 40.51

mBg | Arport 1.40 2.32 3.63 2.32 3.36 16.72 | 30.97 | 3853
(Tonk Road)

MB9 | Durgapura 1.38 181 227 2.37 2.08 2261 | 26.78 | 2881

mplo | Vahaveer 1.49 1.98 3.87 253 3.33 1599 | 38.70 | 39.27
Nagar
Gopalpura

MB11 |on  Tonk| 1.54 1.87 2.66 2.82 2.70 2365 | 35.18 | 46.38
road
Tonk

MB12 1.42 1.93 3.68 2.35 3.24 16.74 | 37.81 | 36.60
Phatak

mp1z | Gandhi 1.40 1.83 235 2.34 257 2263 | 36.05 | 33.42
Nagar Mode
Sawai

MB14 | Mansingh 1.50 2.06 3.68 2.58 3.28 15.60 | 4047 | 38.79
Stadium
SMS

MB15 _ 1.39 1.85 2.36 2.38 2.50 2237 | 2761 | 27.08
Hospital

MB16 | Ashok Marg | 1.51 2.43 3.80 252 3.12 17.34 | 4042 | 4033

MB17 Government 1.56 1.98 3.72 2.31 3.18 15.95 41.24 38.66
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Location
ID

Mid-Block

Mode-wise Average Occupancy Summary for all Vehicles (16 Hours)

Two
Wheeler

Auto
Rickshaw

Tempo

Car/
Taxi

E_
Rickshaw

Mini
Bus

Public
Bus

Chartered
Bus

Hostel

MB18

Ambabari

1.52

2.02

3.65

241

2.74

16.06

40.35

41.47

MB19

Madhyam
Marg near
Swarn Path

1.43

2.20

3.73

1.90

3.13

18.13

36.53

0.00

MB20

B2 Bypass
near
Mansarovar

1.48

2.25

4.18

2.57

3.18

17.12

35.49

36.00

MB21

Chandpole

1.40

1.83

2.37

2.44

2.51

21.92

34.71

32.33

MB22

Collectorate
Circle

141

1.90

2.29

2.42

2.47

22.11

35.73

35.28

MB23

Pani Petch

1.57

1.90

3.57

231

3.10

16.00

41.40

41.80

MB24

Bandhu
Nagar

1.40

1.85

2.30

2.44

2.50

22.76

27.00

26.81

MB25

Muralipura

1.48

211

5.13

2.33

3.28

17.91

40.12

41.40

MB26

Shekhawati
Nagar

1.49

2.10

4.62

2.47

3.50

17.01

40.33

40.93

MB27

Badi
Chaupad

1.49

2.04

5.11

2.34

3.65

17.58

37.52

0.00

MB28

Ramgan;
Chaupar

1.40

1.84

2.37

2.44

3.62

22.88

0.00

0.00

MB29

Anaj Mandi

1.52

2.73

4.56

2.62

3.69

16.37

38.49

32.25

MB30

Transport
Nagar

1.60

2.50

4.82

2.52

2.95

18.10

37.80

32.29

MB31

Madhyam
Marg near
VT Road

1.42

2.06

3.78

2.26

3.19

18.25

40.81

0.00

MB32

New
Sanganer
Road near
VT Road

1.47

2.23

4.10

2.57

3.20

16.31

39.40

40.42

MB33

New
Sanganer
Road near
Vijay Path

1.48

2.26

3.71

2.84

3.20

14.76

37.58

36.61

MB34

New
Sanganer
Road near
Sumer
Nagar

1.49

2.38

3.58

2.84

3.12

15.00

35.20

33.93

MB35

JLN  Marg
near
Jawahar
Circle

1.50

2.17

3.64

2.84

3.19

14.89

34.18

27.50

MB36

JLN  Marg
near
Mahesh

1.46

2.12

3.64

2.73

3.28

14.19

34.99

12.50
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Location . Mode-wise Average Occupancy Summary for all Vehicles (16 Hours)
D Mid-Block Two Auto Tempo Car / E- Mini | Public | Chartered

Wheeler | Rickshaw Taxi Rickshaw | Bus Bus Bus

Nagar
JLN  Marg

MB37 near SMS 1.55 2.25 3.58 2.54 0.00 14.08 | 32.38 24.58
School

Average 1.47 212 3.52 2.48 2.83 18.10 | 35.01 30.99

The observed average occupancy values for all passenger modes were collated to
obtain an accurate estimation of passenger movement. Occupancy values were used
in conjunction with the traffic volumes to estimate the prevalent passenger movement
at individual survey locations. The following table presents the location wise summary
of the above-mentioned survey locations.

Table 2.9: Location-wise Traffic Summary (16 Hours)

Location Location ADT Passenger
ID Vehicle [ PCU Volume
MIDBLOCK
MB1 Manpur 16,553 | 12,500 45,492
MB2 Sahara City 17,443 | 12,645 40,778
MB3 Beelwa 26,136 | 18,622 62,483
MB4 Laxmipura 24,895 | 19,890 73,566
MB5 Sitapura Industrial Area 30,245 | 22,434 77,797
MB6 Haldi Ghati Gate 50,042 | 36,923 | 129,084
MB7 Sanganer 61,106 | 45,987 | 170,439
MBS Airport (Tonk Road) 109,681 | 76,202 | 236,143
MB9 Durgapura 94,084 | 67,351 | 203,761
MB10 Mahaveer Nagar 76,056 | 57,830 228,862
MB11 Gopalpura on Tonk road 84,503 | 65,008 | 222,120
MB12 Tonk Phatak 70,628 | 51,929 | 174,212
MB13 Gandhi Nagar Mode 77,288 | 58,813 | 208,436
MB14 Sawai Mansingh Stadium 63,555 | 50,768 | 221,585
MB15 SMS Hospital 47,078 | 37,430 | 148,333
MB16 Ashok Marg 42,769 | 30,781 | 100,858
MB17 Government Hostel 45,231 | 36,961 188,535
MB18 Ambabari 61,142 | 50,177 | 224,206
MB19 Madhyam Marg near Swarn Path 31,912 | 24,324 79,991
MB20 B2 Bypass near Mansarovar 59,574 | 41,335 | 121,346
MB21 Chandpole 45,263 | 36,809 | 157,301
MB22 Collectorate Circle 77,454 | 58,298 | 185,674
MB23 Pani Petch 56,108 | 48,548 | 231,869
MB24 Bandhu Nagar 45,974 | 37,585 | 148,655
MB25 Muralipura 46,305 | 35,040 | 126,749
MB26 Shekhawati Nagar 40,384 | 32,113 | 131,712
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Location Location ADT Passenger
ID Vehicle | PCU Volume
MB27 Badi Chaupad 55,194 | 43,112 | 140,181
MB28 Ramganj Chaupar 61,974 | 40,785 | 124,943
MB29 Anaj Mandi 60,532 | 48,681 | 200,685
MB30 Transport Nagar 51,336 |41,903| 178,151
MB31 Madhyam Marg near VT Road 25,576 | 19,544 68,234
MB32 New Sanganer Road near VT Road 45,402 | 32,420 95,164
MB33 New Sanganer Road near Vijay Path 47,869 | 33,867 | 114,443
MB34 New Sanganer Road near Sumer Nagar | 39,933 | 30,316 | 103,399
MB35 JLN Marg near Jawahar Circle 63,515 | 45,944 | 144,909
MB36 JLN Marg near Mahesh Nagar 56,493 | 40,822 | 121,171
MB37 JLN Marg near SMS School 62,890 | 46,825 | 141,015
SCREEN LINE
SL1 Ajmer Puliya 92,062 | 72,517 | 215,343
SL2 Tonk Phatak ROB 85,336 | 62,149 | 196,895
SL3 Sanganer Bridge 51,836 | 35,982 | 119,575
SL4 Shatabdi Nagar Bridge 59,716 | 44,271 | 165,177
SL5 Jhotwara Road (Near Triton Mall) 52,118 | 39,584 | 127,222
SL6 New Sanganer Road ROB 49,862 | 34,664 114,154
SL7 Bhawani Singh Road Bridge 27,205 | 21,109 82,942
S8 Khatipura Road (near Army Golf 42,551 | 30,915 88,056
Course)
SL9 Gopalpura ROB 43,624 | 34,046 97,879
SL10 Durgapura ROB 45,759 | 32,535 93,865
CORDON POINTS
CP1 Ajmer. Road (NH48) near Kanchan 40,977 | 30,370 | 101651
Kesari
CP2 Kalwad Road (SH2C) 33,899 | 24,588 91,132
CP3 Sikar Road (NH52) 44,714 | 35,873 | 162,329
CP4 NH48 near Laxminarayanpura 23,440 | 17,841 71,108
CP5 NH248 near Hathi Gaon 26,691 | 19,824 80,478
CP6 Alwar Road (SH55) 16,803 | 12,003 45,762
CP7 Tonk Road (NH52) 51,428 | 37,577 | 127,875
CP8 Diggi-Malpura Road (SH12) 46,923 | 34,254 | 115,402
CP9 Agra Road (NH21) 46,192 | 35,416 | 151,966
CP10 Khatipura Road 28,494 | 20,329 64,478

2.1.4 Vehicular Composition
Classified Traffic Volume Counts also provides valuable insight into the vehicular
composition of the traffic in the study area. The overall composition is expressed in the
following chart.
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Figure 2.3: Vehicular Composition at Midblock Locations
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Figure 2.4: Vehicular Composition at Screen Line Locations
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Figure 2.5: Vehicular Composition at Cordon Points

Average vehicular composition recorded during the traffic volume study shows that
majority of the traffic comprises of two-wheelers (58%) and cars/taxi (30%). Mini bus
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recorded the share of less than 1.2% and chartered bus recorded a negligible share of
0.3%. Overall private vehicle accounted for 97% of total traffic at surveyed locations.
The following table presents the vehicle composition of the surveyed locations.

Table 2.10: Vehicle Composition at Surveyed Locations

c c ) - = = = ) 5 0
5 £ 8 | o8 |8l g | B | Bl 8 |e,|E, a8
c O < = =) S5 » I — u @ — o > £ > 5 =
S 5 ) Fg |25| @ 5 S| £ |22 |82 |FF
_ - > = Iva = O [0 = 6 >
MIDBLOCK
MBL | Manpur Vehicles | 9,204 | 52 | 211 | 6,516 | O | 394 | 156 | 20 | 16,553
% 55.6% | 0.3% | 1.3% | 39.4% | 0.0% | 2.4% | 0.9% | 0.1% | 100%
MB2 | Sahara City Vehicles | 10,556 | 51 | 117 | 6,402 | 32 | 60 | 157 | 68 | 17,443
% 60.5% | 0.3% | 0.7% | 36.7% | 0.2% | 0.3% | 0.9% | 0.4% | 100%
MB3 | Beelwa Vehicles | 16,441 | 101 | 697 | 8,180 | 67 | 396 | 169 | 85 | 26,136
% 62.9% | 0.4% | 2.7% | 31.3% | 0.3% | 1.5% | 0.6% | 0.3% | 100%
MB4 | Laxmipura Vehicles | 13,268 | 671 289 9,298 82 630 616 41 | 24,895
% 53.3% | 2.7% | 1.2% | 37.3% | 0.3% | 2.5% | 2.5% | 0.2% | 100%
MBs | Stapura Vehicles | 17,472 | 204 | 617 | 10,917 | 50 | 697 | 219 | 69 | 30,245
Industrial Area
% 57.8% | 0.7% | 2.0% | 36.1% | 0.2% | 2.3% | 0.7% | 0.2% | 100%
. 228
MB6 | |\ chadi Gate | VENIClES | 43,713 | 757 | 863 | 13763 | 452 | 809 | 447 | 518 | 50,042
% 87.4% | 4.6% | 1.7% | 27.5% | 0.9% | 1.6% | 0.9% | 1.0% | 100%
MB7 Vehicles | 34,088 | 292 | 159 | 19624 | 710 | 1,207 | 746 | 117 | 61,106
Sanganer 0 4
% 57.3% | 3.3% | 2.6% | 32.1% | 1.2% | 2.1% | 1.2% | 0.2% | 100%
mpg | APort  (Tonk |y picles | 72115 | 22 | 279 | 27704 | 540 | o016 | 845 | 215 | 10968
Road) 4 2 1
% 65.7% | 5.1% | 1.6% | 25.3% | 0.5% | 0.8% | 0.8% | 0.2% | 100%
MB9 Vehicles | 57,022 | 483 | 158 | 56216 | 1,855 | 884 | 812 | 81 | 94,084
Durgapura 2 2
% 61.6% | 4.9% | 1.8% | 27.9% | 2.0% | 0.9% | 0.9% | 0.1% | 100%
MB10 Vehicles | 44,697 | 233 | 281 | 52200 | 992 | 1,153 | 1686 | 87 | 76,056
Mahaveer Nagar 7 4
% 58.8% | 3.1% | 3.7% | 29.3% | 1.3% | 15% | 2.2% | 0.1% | 100%
| _ 7|1
mp11 | Sopalpuraon . ies | 42,073 | 36 09 | 34032 1011 | 706 | 728 | 91 | 84,503
Tonk road 2 0
% 50.9% | 4.3% | 1.3% | 40.5% | 1.2% | 0.8% | 0.9% | 0.1% | 100%
. 6,03
MB12 | o Vehicles | 42,391 | “g° | 560 | 19,118 | 607 | 888 | 765 | 261 | 70,628
% 60.0% | 8.5% | 0.8% | 27.1% | 0.9% | 1.3% | 1.1% | 0.4% | 100%
hi N .
MB13 3232' 293" | Vehicles | 43,713 6';)9 982 | 22,503 | 1,256 | 1,275 | 1,148 | 224 | 77,288
% 56.6% | 7.9% | 1.3% | 29.2% | 1.6% | 1.6% | 1.5% | 0.3% | 100%
MB14 | Sawai Mansingh | e | 3a592 | 20% | 299 | 18570 | 1,739 | 1,818 | 1,644 | 156 | 63,555
Stadium 3 3
% 54.4% | 32% | 4.7% | 29.2% | 2.7% | 2.9% | 2.6% | 0.2% | 100%
MB15 | SMS Hospital Vehicles | 26,169 | 4,05 | 2,84 | 7,486 | 3,677 | 1,509 | 1,290 51 | 47,078
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2 4
% 55.6% | 8.6% | 6.0% | 15.9% | 7.8% | 3.2% | 2.7% | 0.1% | 100%
MB16 Vehicles | 25541 | > | 618 | 11,237 | 1,350 | 507 | 185 | 57 | 42769
Ashok Marg 4
% 50.7% | 7.4% | 1.4% | 26.3% | 3.2% | 1.4% | 0.4% | 0.1% | 100%
MB17 ﬁg‘s’z”mem Vehicles | 26,872 4';9 271 | 7,430 | 25527 | 999 | 1744 | 589 | 45231
10.6
% 50.4% | ~,° | 0.6% | 16.4% | 56% | 2.2% | 3.9% | 13% | 100%
0
. 2 2
MB18 . Vehicles | 31,086 | 222 | 2% | 18083 | 1,051 | 1,730 | 1.642 | 437 | 61,142
Ambabari 8 6
% 52.3% | 3.8% | 3.4% | 31.0% | 3.2% | 2.8% | 2.7% | 0.7% | 100%
Madh M . 112 | 137
MB1g | adnyam Marg i opicles | 16,937 9,958 | 1,316 | 1,008 | 188 | 0 |31,912
near Swarn Path 7 8
% 53.1% | 3.5% | 4.3% | 31.2% | 4.1% | 3.2% | 0.6% | 0.0% | 100%
B2 B _ 149 | 1
MB20 ypass near |\, ies | 37,006 | 40 | 180 | 17865 [1005| 81 | 102 | 32 | 50574
Mansarovar 7 6
% 62.3% | 2.5% | 3.0% | 30.0% | 1.8% | 0.1% | 0.2% | 0.1% | 100%
MB21 Vehicles | 24722 | 3% | 2™ | 9399 | 1690 | 1,117 | 1,416 | 258 | 45263
Chandpole 0 1
% 54.6% | 8.7% | 6.0% | 20.8% | 3.7% | 2.5% | 3.1% | 0.6% | 100%
MB22 gic;gleecmrate Vehicles | 43,382 3'23 510 | 28,110 | 400 | 198 | 630 | 588 | 77,454
% 56.0% | 4.7% | 0.7% | 36.3% | 0.5% | 0.3% | 0.8% | 0.8% | 100%
MB23 _ Vehicles | 26,103 | 2% | 320 | 17305 | 2.000 | 2,431 | 1,618 | 520 | 56,108
Pani Petch 9 2
% 46.5% | 4.8% | 5.8% | 31.0% | 3.7% | 4.3% | 2.9% | 0.9% | 100%
MB24 Vehicles | 24,054 | 1°® | 660 | 17,046 | 163 | 1,251 | 1,238 | 268 | 45,974
Bandhu Nagar 5
% 52.3% | 2.8% | 1.5% | 37.1% | 0.4% | 2.7% | 2.7% | 0.6% | 100%
MB25 _ Vehicles | 25,967 | 1°* | 586 | 16,678 | 142 | 1,108 | 410 | 172 | 46,305
Muralipura 2
% 56.1% | 2.7% | 1.3% | 36.0% | 0.3% | 2.4% | 0.9% | 0.4% | 100%
MB26 Ezzz?awan Vehicles | 21,855 | 264 | 243 | 16,169 | 150 | 500 | 985 | 218 | 40,384
% 54.1% | 0.7% | 0.6% | 40.0% | 0.4% | 1.2% | 2.4% | 0.5% | 100%
. 198 | 352
MB27 | o i chaupad | VENClES | 25,096 | 7 7 | 14191 |9925| 320 | 153 | 0 55194
18.0
% 45.5% | 3.6% | 6.4% | 25.7% | " | 0.6% | 0.3% | 0.0% | 100%
mB2g | Ramgan Vehicles | 42,600 | >%° | 656 | 2281 | 10| 202 | o 0 |61,974
Chaupar 4 1
21.2
% 68.7% | 4.9% | 1.1% | 37% | | 04% | 0.0% | 0.0% | 100%
MB29 _ _ Vehicles | 30472 | 2% | 230 | 15672 | 7200 | 870 | 1,174 | 301 | 60,532
Anaj Mandi 3 1
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12.1
% 50.3% | 4.0% | 3.8% | 25.9% | o | 14% | 19% | 0.5% | 100%
0
. 171 | 1,75
MB30 Vehicles | 25,880 14,890 | 4,661 | 914 | 1,220 | 305 | 51,336
Transport Nagar 2 4
% 50.4% | 3.3% | 3.4% | 29.0% | 9.1% | 1.8% | 2.4% | 0.6% | 100%
mpay | Madhyam Marg |\ s | 13,647 | 901 | 836 | 8,246 |1,020| 707 | 219 | 0 |25576
near VT Road
% 53.4% | 3.5% | 3.3% | 32.2% | 4.0% | 2.8% | 0.9% | 0.0% | 100%
New Sanganer 112
MB32 | Road near VT | Vehicles | 26,533 | 822 ’3 15,946 | 775 81 99 23 45,402
Road
% 58.4% | 1.8% | 2.5% | 35.1% | 1.7% | 0.2% | 0.2% | 0.1% | 100%
New Sanganer 210 | 171
MB33 | Road near Viiay | Vehicles | 29,925 | ) 07 | 12018 |1175| 604 | 285 | 44 | 47,869
Path
% 62.5% | 4.4% | 3.6% | 25.1% | 2.5% | 1.3% | 0.6% | 0.1% | 100%
New Sanganer 119 | 148
MB34 | Road near | Vehicles | 21,099 ’4 ’6 14,370 | 852 621 271 40 | 39,933
Sumer Nagar
% 52.8% | 3.0% | 3.7% | 36.0% | 2.1% | 1.6% | 0.7% | 0.1% | 100%
mpas | J-N Marg near |, es | 36,526 | 230 | 176 | 21917 | 143 | 691 | 146 | 27 |63515
Jawahar Circle 1 4
% 57.5% | 3.6% | 2.8% | 345% | 0.2% | 1.1% | 0.2% | 0.0% | 100%
LN M _ 110 | 1
MB36 | > arg near |\ nicies | 32,067 | “0 | 138 151340 | 155 | 373 | ss 3 | 56,493
Mahesh Nagar 3 7
% 56.8% | 2.0% | 2.4% | 37.8% | 0.3% | 0.7% | 0.2% | 0.0% | 100%
JLN Marg near . 2,18 | 1,65
MB37 | s sepool Vehicles | 33550 | o | 24585 | 0 744 | 158 | 11 | 62,890
% 53.3% | 3.5% | 2.6% | 39.1% | 0.0% | 1.2% | 0.3% | 0.0% | 100%
SCREEN LINE
. 17 | 4
sL1 . . Vehicles | 44,880 | > | 31675 | 3575 | 998 | 1,067 | 131 | 92,062
Ajmer Puliya 7 9
100.0
% 48.7% | 5.6% | 5.0% | 34.4% | 39% | 11% | 12% | 0.0% | -
0
sL2 :g‘l's‘ Phatak | \enicles | 52,677 6’33 611 | 22,323 | 714 | 1,074 | 1,143 | 164 | 85,336
% 61.7% | 7.8% | 0.7% | 26.2% | 0.8% | 1.3% | 1.3% | 0.2% | 100%
. 7 | 2,27
sL3 | Sanganer Vehicles | 34,687 | > ’ 8337 | 1,578 | 1,118 | 432 | 33 |51,836
Bridge 6 5
% 66.9% | 6.5% | 4.4% | 16.1% | 3.0% | 2.2% | 0.8% | 0.1% | 100%
SL4 S:‘i:giebd' Nagar | \ehicles | 37,741 1’758 682 | 16,315 | 629 | 1,399 | 1,294 | 69 | 59,716
% 63.2% | 2.7% | 1.1% | 27.3% | 1.1% | 2.3% | 2.2% | 0.1% | 100%
Jhotwara Road 189 | 173
SL5 (Near Triton | Vehicles | 28,539 ’7 ’4 16,523 | 1,833 | 966 603 23 | 52,118
Mall)
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% | 54.8% | 3.6% | 3.3% | 31.7% | 3.5% | 1.9% | 1.2% | 0.0% | 100%
New Sanganer . 3,31 | 2,24
SL6 | por i peot Vehicles | 33,248 | 7 % | 8032 |1511| 1064 | 415 | 32 | 49862
% 66.7% | 6.6% | 45% | 16.1% | 3.0% | 2.1% | 0.8% | 0.1% | 100%
Bhawani _Singh .
sL7 awani Singh |\ picies | 14,815 | 664 | 544 | 9,681 | 529 | 422 | 482 | 68 | 27,205
Road Bridge
% | 54.5% | 2.4% | 2.0% | 35.6% | 1.9% | 1.6% | 1.8% | 0.2% | 100%
Khatipura Road 209 | 152
SL8 (near Army Golf | Vehicles | 24,024 ’2 '5 13,353 | 1,132 | 316 109 0 42,551
Course)
% 56.5% | 4.9% | 3.6% | 31.4% | 2.7% | 0.7% | 0.3% | 0.0% | 100%
2,99 | 1,37
L Vehicles | 20,4 ! > 1 15,007 | 2,34 12 | 2 7 | 43,624
SL9 | GopaipuraRop | VeNicles | 20453 | 77 ' | 15907 | 2345 | 3 09 | 3 36
% | 46.9% | 6.9% | 3.1% | 36.5% | 5.4% | 0.7% | 0.5% | 0.1% | 100%
. 1,96 | 1,45
SLI0 | oo rop | Veicles | 27,732 | 7 o | 12410 (1731 192 | 267 | 6 | 45759
% 60.6% | 4.3% | 3.2% | 27.1% | 3.8% | 0.4% | 0.6% | 0.0% | 100%
CORDON POINTS
Ajmer Road
CP1 | (NH48)  near | Vehicles | 23,719 | 387 | 309 | 15424 | 245 | 356 | 461 | 76 | 40,977
Kanchan Kesari
% 57.9% | 0.9% | 0.8% | 37.6% | 0.6% | 0.9% | 1.1% | 0.2% | 100%
cP2 g:‘gaco)' Road | \/chicles | 21,003 | 554 | 278 | 10700 | 219 | 583 | 396 | 76 | 33.899
% 62.2% | 1.6% | 0.8% | 31.6% | 0.6% | 1.7% | 1.2% | 0.2% | 100%
cP3 (S,\'l'ﬁgz) Road | \ehicles | 25,204 | 492 | 211 | 15821 | 175 | 1,001 | 1,382 | 248 | 44714
100.0
% | 56.6% | 11% | 0.5% | 35.4% | 04% | 24% | 31% | 0.6% |
0
NH48 near
CP4 Laxminarayanpu | Vehicles | 13,857 85 456 8,327 0 67 531 117 | 23,440
ra
% 59.1% | 0.4% | 1.9% | 35.5% | 0.0% | 0.3% | 2.3% | 0.5% | 100%
cps | NH248 near ) picles | 16,601 | 54 | 32 | 8882 | 49 | 475 | 321 | 277 | 26,691
Hathi Gaon
% 62.2% | 0.2% | 0.1% | 33.3% | 0.2% | 1.8% | 1.2% | 1.0% | 100%
CP6 ?slv:g;) Road |\ ehicles | 10,052 | 227 | 193 | 4781 | 130 | 243 | 230 | 47 |16:803
% 65% | 1% | 1% | 28% | 1% | 1% | 1% | 0% | 100%
cp7 | [OK Road | \ehicles | 30,518 | 432 | ¥>° | 17500 | 230 | 656 | 343 | 197 |51.428
(NH52) 2
% 59% | 1% | 3% | 34% | 0% | 1% | 1% | 0% | 100%
Diggi-Malpura . 1,48 | 2,02
CP8 | Lond (SHL2) Vehicles | 27,357 | L | 15077 | 85 | 527 | 247 | 126 | 46,923
% 58% | 3% | 4% | 32% | 0% | 1% | 1% | 0% | 100%
CP9 | Agra Road | Vehicles | 27,521 | 897 | 1,14 | 14,031 | 436 | 892 | 898 | 371 | 46,192

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari

July 2020

92




S

CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
c c ) — = < = n I n
5 5 8 | o2 |8 2| B | E| 2 |e,|8,|58
c O < = =) S5 » I — u @ — o > £ > 5 =
S 5 ) Fg |25| @ 5 S| £ |22 |82 |FF
_ - > = [v2 = O T = 6 >
(NH21) 6

% 59.6% | 1.9% | 2.5% | 30.4% | 0.9% | 1.9% 1.9% | 0.8% | 100%
CP10 Khatipura Road Vehicles | 16,999 | 884 91 10,193 0 213 90 24 28,494

% 59.7% | 3.1% | 0.3% | 35.8% | 0.0% | 0.7% 0.3% | 0.1% | 100%

2.1.5 Peak Hour Flows

Peak Hour and peak hour characteristics (Peak Hour PCU, Peak Period Factor)
obtained during the 16 hours TVC survey are listed in the following table.

Table 2.11: Peak Hour, Peak Hour PCU and Peak Hour Factor Summary

Location Peak Hour Peak Hour Peak Hour Factor
PCU w.r.t. 16 Hour PCU
MIDBLOCK
MB1 9:45-10:45 1,349 10.79%
MB2 17:45-18:45 1,344 10.63%
MB3 18:00-19:00 1,849 9.93%
MB5 17:45-18:45 2,238 9.98%
MB7 9:30-10:30 4,192 9.11%
MB8 17:30-18:30 6,710 8.80%
MB10 9:45-10:45 5,046 8.72%
MB12 9:45-10:45 4,393 8.46%
MB14 9:45-10:45 4,310 8.49%
MB16 17:45-18:45 2,936 9.54%
MB17 18:00-19:00 3,285 8.89%
MB18 9:45-10:45 4,445 8.86%
MB19 9:30-10:30 2,107 8.66%
MB20 18:00-19:00 4,050 9.80%
MB23 17:00-18:00 4,214 8.68%
MB25 9:45-10:45 3,493 9.97%
MB26 17:30-18:30 2,727 8.49%
MB27 9:15-10:15 3,982 9.24%
MB29 9:15-10:15 4,467 9.18%
MB30 17:30-18:30 3,901 9.31%
MB31 17:30-18:30 1,851 9.47%
MB32 18:00-19:00 3,070 9.47%
MB33 9:30-10:30 2,903 8.57%
MB34 18:00-19:00 2,603 8.58%
MB35 10:15-11:15 4,161 9.06%
MB36 12:00-13:00 3,687 9.03%
MB37 18:15-19:15 4,120 8.80%
SCREEN LINE
SL1 18:30-19:30 8,076 10.41%
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Location Peak Hour Peak Hour Peak Hour Factor
PCU w.r.t. 16 Hour PCU
SL2 18:30-19:30 5,130 7.59%
SL3 9:30-10:30 2,867 7.50%
SL4 9:45-10:45 3,731 8.13%
SL5 17:15-18:15 3,077 7.02%
SL6 12:30-13:30 2,811 7.61%
SL7 11:30-12:30 1,606 7.02%
SL8 16:15-17:15 2,567 7.92%
SL9 18:00-19:00 3,012 8.06%
SL10 19:00-20:00 2,944 8.23%
CORDON POINTS
CP1 10:15-11:15 2,990 9.84%
CP2 18:00-19:00 2,258 9.18%
CP3 10:15-11:15 4,547 12.67%
CP4 9:30-10:30 1,963 11.00%
CP5 10:45-11:45 1,867 9.42%
CP6 9:30-10:30 1,304 10.86%
CP7 18:00-19:00 4,034 10.73%
CP8 17:45-18:45 3,224 9.41%
CP9 10:15-11:15 3,181 8.98%
CP10 11:30-12:30 1,558 7.66%

average peak hour share across the survey locations is 9.1%. In addition to
aggregate TVC estimates, other aspects of traffic were also covered through the
survey viz. Hourly variation, intraday variation, peak hour traffic and peak hour
characteristics, directional distribution of traffic etc.

Traffic Volumes at Videographic Survey Locations
In addition to the manual count, videograpghic volume count was also carried out at
10 locations along the study corridor. These were carried out for 24-hour period for 1
day. The obtained traffic volume from the above survey is provided in the following
tables.

Table 2.12: Summary of Videographic TVC -24 Hours Vehicular Traffic

Location Location ADT (16 Hours) ADT (24 Hours)
ID Vehicle | PCU | Vehicle PCU
VD1 Beelwa 24,908 | 18,379 | 29,205 | 21,687
VD2 Haldi Ghat Gate 62,308 | 46,090 | 73,403 | 58,537
Airport (Tonk
VD3 Road) 128,781 | 89,428 | 144,501 | 106,484
VD4 Mahaveer Nagar 97,876 | 70,642 | 106,300 | 77,365
VD5 Tonk Phatak 86,134 | 63,317 | 96,641 | 72,140
VD6 Gandhi Nagar Mod | 70,948 | 54,004 | 79,794 | 61,386
VD7 Ramganj Chaupar | 56,802 | 37,470 | 66,837 | 46,243
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Location Location ADT (16 Hours) ADT (24 Hours)
ID Vehicle | PCU | Vehicle PCU
VD8 Ashok Marg 46,988 | 33,806 | 50,498 | 36,750
VD9 Government Hostel | 51,637 | 42,140 | 63,631 53,792
VD10 Ambabari 62,097 | 53,133 | 68,313 | 58,843
VD11 Bandhu Nagar 55,019 | 41,649 | 62,767 | 49,366
VD12 Shekhawati Nagar 50,099 | 36,421 | 55,794 | 41,466
VD13 Anaj Mandi 64,093 | 49,616 | 68,274 | 53,111
VD14 SMS Hospital 43,628 | 34,282 | 50,053 | 39,432
VD15 Collectorate Circle | 68,279 | 51,421 | 77,181 | 60,536
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Figure 2.6: Observed Traffic Volumes on the Potential MRTS Corridors

It has been observed that the variation in manual count and videography survey is in
the acceptable range of 9% to 20% and the there is no major deviation in the traffic
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counts. The location wise percentage variation between manual and videographic
count is presented below.

Table 2.13: Comparison of Manual Count and Videographic Count Results

. Percentage
Ccation Manual Survey Count | Videography Count Difference
D Mid-Block Total Total Total Total Total Total
PCU Vehicles PCU Vehicles PCU Vehicles
(16hr) (16hr) (16hr) (16hr)
MB6 Haldi Ghati Gate | 36,923 50,042 46,090 62,308 20% 20%
MBS gggg;t (Tonk | 26502 | 100681 | 89428 | 128781 | 15% 15%
MB12 | Tonk Phatak 51,929 70,628 63317 86,134 18% 18%
MB13 %ggh' Nagar| g g13 77,288 54,004 70,948 9% 9%
MB15 | SMS Hospital 37.430 47078 34282 43628 9% 8%
MB16 | Ashok Marg 30,781 42.769 33.806 46,988 9% 9%
mB1y | Government 36,961 45 231 42.140 51,637 12% 12%
Hostel
MB22 gi‘z'('fecmrate 58,298 77.454 51,421 68,279 13% 13%
MB24 | Bandhu Nagar 37,585 45 974 41,649 55.019 10% 16%
MB2g | Ramgan 40,785 61,974 37,470 56,802 9% 9%
Chaupar
2.1.7 Existing On-Road PHPDT for Potential MRTS Corridors

Based on the traffic volume count and occupancy surveys conducted at various
locations the existing PHPDT on the proposed corridor is estimated and presented
below.

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari

PHPDT (Passengers)

Tonk Road - Ashok Marg - Sikar Road

Taipur
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Figure 2.7: Observed on-Road PHPDT for Potential MRTS Corridors

It can be observed that passenger traffic is highest on Tonk road at 10,800 PHPDT
followed by Ramganj Bazaar road and NH-248 at 9,300 PHPDT. JLN marg and
Sanganer road has PHPDT of 6,700 & 6,500 respectively. Existing on-road PHPDT is
helpful to have an idea about the potential PHPDT for MRTS corridors. With the help
of analytical model, understanding of the travel pattern in the study area and response
towards passenger’s willingness to shift towards MRTS, the potential PHPDT on the
proposed MRTS corridors to be estimated further.

Origin — Destination Survey

The Origin-Destination (OD) survey was conducted to understand the existing travel
pattern of the region. Origin Destination survey of passengers was undertaken at 12
locations identified for conducting the Classified Traffic Volume Surveys. The aforesaid
locations are depicted in the Figure below. The survey was conducted for 1 day (16
hours duration), on stratified random sampling basis. To capture the travel patterns,
trained enumerators were organized into multiple shifts with sufficient enumerators for
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each direction of flow. Passengers were surveyed for their trip origin, destination, trip
purpose, occupancy, frequency etc.
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Figure 2.8: OD Survey Location Map

2.1.9 Travel Pattern

Further the trip patterns were assessed with respect to the study area zoning to
understand the predominant travel patterns on the corridor and the major origin-
attraction zones. For the study purpose, a comprehensive zoning system was adopted
consisting of 167 zones out of which 143 zones are within the JMC area, 14 are from
the rest of JDA region and 10 are external zones. The zoning system was developed
in lieu of the administrative boundaries and road networks. The municipal zones along
the high demand corridors were further segregated. The zone map is depicted in the
Figure below.
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Figure 2.9: Traffic Analysis Zones

To capture the travel patterns, trained enumerators were organized into multiple shifts
with sufficient enumerators for each direction of flow. Passengers were surveyed for
their trip origin, destination, trip purpose, occupancy, frequency, willingness to shift etc.
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The collated OD data was coded to the respective Origin Destination zones and was
thus assessed to understand the prominent travel patterns. Mode wise origin
destination matrices were developed which was later combined to provide the overall
passenger matrices.

For the purpose of estimation of potential trips for the MRTS corridors in Jaipur, trips
taking place within the immediate influence zone of the proposed MRTS corridor was
analysed. For this, the immediate zones within 1km radius of the proposed MRTS
corridor were identified and the associated trips were extracted. Trips originating or
destining within the identified zones were considered under the same, as these will
have higher impact and will be the potential trips for the proposed corridor. It is
observed that the trips originating/ destining within the buffer area of potential corridor
contribute to around 64% of the total trips. The major originating/ destining zones within
the buffer area are Tonk Phatak, Ajmeri Gate, Maharani Colony, Rambagh,
Chandpole, Surajpole Sanganer Thana, Collectorate Circle, Sindhi Camp, Jyothi
Nagar, Sudershanpura Industrial Area, Gandhinagar, Panch Batti, Ashok Nagar,
Durgapur and Transport Nagar. The trips both originating and destining within the
buffer area of potential corridor contribute to 35% of total trips and the major zonal
interaction is between Tonk Phatak-Ajmeri Gate, Sindhi Camp-SMS Hospital,
Chandpole — Tonk Phatak, Collectorate Circle-Ajmeri Gate, Jaipur Junction-Sanganeri
Gate, Hasanpura-Sanganeri Gate.

The mode wise percentage of trips either originating or destining within the influence
zones is provided in the following table.

Table 2.14: Interaction within Influence are of Proposed Corridor

Two Auto Rickshaw | Tempo (More
V B Total
Wheeler CarlJeep/van (3 Seater) than 3 Seater) us ota
67% 61% 63% 66% 63% 64%

2.1.10 Willingness to Pay/Shift
The respondents were questioned regarding their willingness to shift to the MRTS
system and the deciding factor of cost/ time for the same. The result of survey shows
that majority of respondents i.e. 94% showed willingness to shift to the proposed
MRTS.

Cost & Time

Figure 2.10: Distribution of Influence Service Parameters
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It has also been observed that 78% of respondents consider both cost and time as the
influence service parameter for their shift to the MRTS system. Therefore, both cost
and time need to be considered for generalized cost estimation in the travel demand
model development.

Trip Purpose

The respondents were questioned their purpose of the trip so as to have wider
perspective of their reason for travel. Trip purpose information was categorized into
four broad categories: work/ business trips, education trips, social/ recreational/
religious trips and others.

Social /
Recreation
/ Religious

16%
Shopping

11%

Figure 2.11: Trip Purpose Distribution

Looking at the trip purposes observed across the survey locations, it can be seen that
44% of the respondents were travelling for work/ business activities, while 29% was
travelling for Education related purposes and remaining 27% trips were made for
social/ religious/ shopping/ recreational and other reasons. As work, business,
shopping and education trips are the daily trips for the same path, these would be
potential trips for the proposed MRTS. Therefore, above 80% trips are potential from
the trip purpose perspective for proposed MRTS.

2.1.12 Trip Frequency

To understand the frequency characteristics prevalent travel along the corridor. The
respondents were asked about the frequency of their journey. The trip frequency was
recorded as daily, weekly, monthly and yearly/ occasionally.

Weekl
9%

Occasional
9%

Figure 2.12: Trip Frequency Distribution
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It was observed that about 68% of the respondents were making that particular trip
daily, whereas 9% of the respondents were making trips weekly. Daily trips being the
regular user would be the certain component of the proposed MRTS.
2.1.13 Speed and Delay Survey
Speed and Delay Survey was carried out to assess the network characteristics of the
study corridor. Moving car method was adopted wherein the observed speed and delay
was recorded while travelling through the network in a car. The principle objective of
the study is to find out the journey speed, running speed and delay of traffic flow of a
road or entire road network system. Road sections along the proposed corridor were
considered for conduct of journey speed and delay surveys. The findings of the same
are provided in the following table.

Table 2.15: Speed and Delay Observations at Peak Period

Distance Mornlng RS Evenlng el Off-Peak Period
Period Period
Link Average Avere}ge Average Avera}ge Journey | Running
(km) Journey | Running | Journey | Running e e
Speed Speed Speed Speed
(kmph) | (kmph) | (kmph) | (kmph) | (kmph) | (kmph)
Harmada =1 59 69 205 24.2 18.2 20.4 30.8 33.2
Manpur
Mansarovar —
Transport 13.92 25.8 28.6 23.2 26.5 324 35.3
Nagar
Mansarovar —
Sanganer 7 28.4 31.2 26.1 28.7 355 36.2
Thana
JLN Marg 12 12.4 14.3 115 13.2 26.5 28.6

2.2

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari

The average speed during peak hour on the Harmada — Manpur corridor was observed
to be 18.2 kmph. During peak period the speed on the network reduces and on an
average, it is in the range of 12 to 26kmph.This assessment would be further used as
an input for assessing the network characteristics.

PLANNING PERIOD

As the study was initiated in 2019, the same has been considered as base year and
demand forecasting on the network was undertaken till 2051. In order to estimate the
demand on the identified MRTS corridors, all relevant data has been collated from
primary and secondary sources available. The horizon years for demand assessment
have been set as 2021, 2031, 2041 and 2051.
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SCENARIO BUILDING

Scenario building is a process of analysing possible future events by considering
alternative possible outcomes. Thus, scenario analysis, a method of projections, does
not try to show one exact picture of the future. Instead, it presents several alternative
future developments. Consequently, a scope of possible future outcomes is
observable. Not only are the outcomes observable, but also the development paths
leading to the outcomes. The development programs are taken from the
Comprehensive Traffic and Transportation Study (CTTS) for Jaipur Region — 2018,
Jaipur Master Plan — 2025 and other relevant studies. Two scenarios that have been
evaluated for the present study as mentioned below:

* Moderate Scenario — with realistic Population Growth Trend where future growth
rates for the horizon years have been moderated as compare to predicted growth
rates in different development plans including CTTS — 2018.

+ Optimistic Scenario — with Population Growth Trend as per the predicted growth
rates in Jaipur Master Plan — 2025.

MODEL DEVELOPMENT

Analytical Framework for Model Development

The figure below discusses the analytical framework towards the model built up.
Worldwide accepted CUBE Voyager software has been utilized to develop the
ridership estimation model. A complete three-fold analytical approach consisting of
network development, matrix development and trip assignment was adopted. The
assignment technique adopted helped to ascertain the ridership at proposed metro
corridors.

Development of
Base Year

Passenger Trip
Assigning Base Passenger Matrix
i Trip Matrices
Year PT Person e Tr!ps >
Trips Matrices Modal split
Development of Base
Year PT Network
v
Validation as per Validation of PT
Static Count (TVC) Ridership
| |
y

—{ Base Year Model |
Future Year

" Future Year
Network Highway and PT P —
Characteristics Network

Base Year Final Future Year Private Trips SEEREE
Trip Matrix Person Trip and PT Development
Matrix Matrices

Mode Choice ']\ Ridership Estimation
LOGIT Model for Different Scenarios

Figure 2.13: Methodology for Development of Ridership Model
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2.4.2 Network Development

The network development stage involves both the highway and transit network
throughout the entire study area. Base year network is the existing road network. Once
the base year mode-wise matrices are developed and assigned to the base year
network, the network characteristics have been calibrated and validated with respect
to the ground conditions. Further future year proposed MRTS routes have been
incorporated with the base year validated network for future forecasting.
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Figure 2.14: Base Year Network Developed in CUBE Voyager
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Development of Base Year Matrices

Road-side interview data from OD survey, constituted only a sample of the total trip
interaction of the study region, has been collated in order to reflect the overall travel
pattern along the selected MRTS corridors of study area. Vehicular matrices from road-
side OD data were multiplied with the respective location wise occupancy values to
obtain the passenger matrices. Further, the matrices were appropriately used in
conjunction with one another to obtain the total Survey OD matrix. The obtained matrix
from the base year OD Survey was used along with the furnished CMP Matrix to arrive
at the base year trip matrix. This was obtained by replacing the significant zone-to-
zone interaction with the obtained Survey OD Matrix and further balancing the overall
matrix to match with the total base year person trips obtained from the trip-end data.

Trip Generation

Trip generation forms the initial stage of the four-stage modelling process, wherein the
respective zone wise trip production and attraction are evaluated. Trip production and
attraction of each individual zone needs to be ascertained on the basis of observed
relationships of population and employment with various trip generation parameters.
For the present study, different horizon year population and employment for individual
zone have been estimated (as presented in the table below) based on the available
development plans/ master plans for proposed urban areas and census data for
villages.

Table 2.16: Zone-wise Horizon Year Population-Employment for Study Area (Moderate

Scenario)

c 5 c z c 5 c 3 c 5
No- 128 |23 |28 |28 |28 |=28 |2§ |=9 |33 =3

£8 |68 |g8 |G8 |g8 |G8 |8 |G8 |8 |G8
1 |11,414| 1,305 | 12,030 | 1,348 | 16,548 | 1,963 | 20,712 | 2,654 | 23,825 | 3,160
2 126,632 | 3,045 | 28,069 | 3,145 | 35,170 | 3,611 | 41,357 | 3,633 | 41,624 | 3,673
3 9,157 | 1,015 | 9,651 | 1,121 | 13,276 | 1,632 | 16,617 | 2,206 | 19,114 | 2,626
4 9,157 | 1,015 | 9,651 | 1,121 | 13,276 | 1,632 | 16,617 | 2,206 | 19,114 | 2,626
5 118,314 | 2,030 | 19,302 | 2,241 | 24,185 | 3,192 | 30,008 | 4,349 | 56,159 | 8,274
6 7,919 | 6,930 | 8,148 | 7,652 | 11,208 | 11,143 | 14,028 | 15,063 | 16,136 | 17,934
7 7,919 | 6,930 | 8,148 | 7,652 | 11,208 | 11,143 | 14,028 | 15,063 | 16,136 | 17,934
8 7,919 | 6,930 | 8,148 | 7,652 | 11,208 | 11,143 | 14,028 | 15,063 | 16,136 | 17,934
9 7,919 | 6,930 | 8,148 | 7,652 | 11,208 | 11,143 | 14,028 | 15,063 | 16,136 | 17,934
10 | 7,919 | 6,930 | 8,148 | 7,652 | 8,841 | 10,899 | 8,859 | 14,851 | 8,912 | 28,254
11 | 35,436 | 5,085 | 36,988 | 5,615 |49,709 | 7,997 | 61,492 | 10,297 | 65,088 | 12,021
12 | 34,076 | 2,811 | 35,914 | 2,965 | 44,999 | 3,586 | 51,518 | 3,633 | 51,828 | 3,673
13 | 40,792 | 5,181 |42,251 | 5,183 | 46,608 | 5,188 | 46,701 | 5,219 | 46,982 | 5,277
14 | 48,002 | 21,770 | 48,012 | 21,779 | 48,424 | 22,374 | 48,521 | 22,509 | 48,813 | 22,758
15 | 19,128 | 5,209 | 19,777 | 5,752 | 27,126 | 8,328 | 33,919 | 10,923 | 36,333 | 12,840
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- 15 | |8 |g |8 ¢ |8 | |
znelg |5 |E_ |5_ |E. |5. |E. |E. |8 |5.
No- 133 123 |38 |=8 |38 |=8 |25 |=25F |33 53

£ |58 |&8 |§8 |88 |58 |[¢8 |58 |g8 |&8
16 | 19,128 | 5,209 | 20,896 | 5,589 | 28,660 | 8,092 | 35,837 | 10,614 | 38,388 | 12,477
17 | 28,396 | 6,389 | 29,928 | 7,055 | 41,048 | 10,214 | 51,327 | 13,397 | 54,981 | 15,748
18 | 18,930 | 4,259 | 19,951 | 4,703 | 24,010 | 6,698 | 24,772 | 9,126 24,921 | 11,065
19 | 22,601 | 11,163 | 22,606 | 11,538 | 30,381 | 16,433 | 37,583 | 21,159 | 39,781 | 24,701
20 | 27,623 | 13,643 | 30,073 | 14,626 | 40,416 | 20,832 | 49,996 | 26,823 | 52,920 | 31,314
21 | 20,126 | 4,228 | 21,987 | 4,536 | 30,157 | 6,567 | 37,709 | 8,614 | 40,393 | 10,126
22 | 24,599 | 5,168 | 26,873 | 5,645 | 36,858 | 8,028 | 46,088 | 10,530 | 49,369 | 12,378
23 | 37,432 | 6,978 | 39,043 | 6,981 | 43,833 | 7,321 | 43,921 | 7,365 | 44,185 7,446
24 154,870 | 8,849 | 57,830 | 9,020 | 72,459 | 10,016 | 85,436 | 10,076 | 86,218 | 10,187
25 44,185 | 5,115 | 46,569 | 5,309 | 58,350 | 6,165 | 72,399 | 6,202 | 1,35,493 | 6,271
26 |41,093| 4,773 | 43,155 | 4,775 | 49,281 | 4,866 | 49,380 | 4,895 | 49,677 | 4,949
27 144,634 | 4,979 | 47,042 | 5,221 | 58,942 | 6,221 | 73,133 | 6,258 78,301 6,327
28 44,900 | 6,558 | 47,322 | 6,745 | 59,293 | 7,660 | 68,302 | 7,706 68,713 7,791
29 39,644 | 5951 | 41,783 | 6,115 | 50,074 | 6,929 | 51,450 | 6,971 | 51,760 7,048
30 9,297 1,701 | 10,156 | 1,825 | 13,930 | 2,642 | 17,418 | 3,465 18,658 4,073
31 9,297 1,701 | 10,156 | 1,825 | 13,930 | 2,642 | 17,418 | 3,465 18,658 4,073
32 | 27,890 | 5,102 | 29,020 | 5,634 | 32,381 | 8,024 | 32,446 | 10,933 | 32,641 | 20,800
33 |49,111 | 13,994 | 51,760 | 14,000 | 64,854 | 14,712 | 71,460 | 14,801 | 71,890 | 14,965
34 | 46,175 | 16,691 | 48,666 | 16,698 | 60,977 | 17,342 | 65,885 | 17,446 | 66,281 | 17,639
35 23,017 | 7,346 | 23,890 | 7,349 | 26,494 | 7,685 | 26,547 | 7,731 26,707 7,816
36 | 23,017 | 7,346 | 25,145 | 7,881 | 34,488 | 11,410 | 43,125 | 14,966 | 46,195 | 17,592
37 |41,096 | 13,938 | 41,104 | 13,944 | 41,186 | 13,952 | 41,268 | 14,036 | 41,516 | 14,191
38 |41,792 | 15,552 | 45,498 | 16,673 | 61,146 | 23,747 | 75,640 | 30,577 | 80,064 | 35,696
39 |12,260| 10,790 | 13,347 | 11,567 | 17,937 | 16,475 | 22,189 | 21,213 | 23,487 | 24,764
40 | 12,260 | 10,790 | 13,347 | 11,567 | 17,937 | 16,475 | 22,189 | 21,213 | 23,487 | 24,764
41 | 16,347 | 14,386 | 17,797 | 15,423 | 23,918 | 21,967 | 29,588 | 28,285 | 31,318 | 33,020
42 | 21,028 | 26,202 | 22,972 | 28,112 | 31,508 | 40,701 | 39,398 | 53,386 | 42,202 | 62,755
43 | 10,514 | 13,101 | 11,486 | 14,056 | 15,754 | 20,351 | 19,699 | 26,693 | 21,101 | 31,377
44 | 10,514 | 13,101 | 10,901 | 14,466 | 12,054 | 20,598 | 12,078 | 24,568 | 12,151 | 24,840
45 | 36,215 | 6,100 | 39,283 | 6,538 | 52,742 | 8,787 | 64,671 | 10,722 | 67,843 | 11,383
46 | 33,851 | 6,597 | 36,719 | 7,071 | 49,299 | 9,503 | 60,450 | 11,595 | 63,415 | 12,310
47 | 21,553 | 3,334 | 23,464 | 3,574 | 31,534 | 5,090 | 39,009 | 6,554 | 41,290 7,651
48 | 21,553 | 3,334 | 23,464 | 3,574 | 31,534 | 5,090 | 39,009 | 6,554 | 41,290 7,651
49 | 27,838 | 5,564 | 30,307 | 5,965 | 40,730 | 8,496 | 50,385 | 10,939 | 53,332 | 12,770
50 11,930 | 2,385 | 12,988 | 2,557 | 17,455 | 3,642 | 21,593 | 4,689 22,856 5,474
51 |20,436 | 4,755 | 22,248 | 5,098 | 29,899 | 7,261 | 36,986 | 9,349 | 39,149 | 10,914
52 120,436 | 4,755 | 22,248 | 5,098 | 29,899 | 7,261 | 36,986 | 9,349 | 39,149 | 10,914
53 7,976 1,695 | 8,683 | 1,817 | 11,669 | 2,588 | 14,435 | 3,332 15,279 3,890
54 131,904 | 6,782 | 34,733 | 7,271 | 46,678 | 10,356 | 57,743 | 13,334 | 61,120 | 15,566
55 140,572 | 3,520 | 42,761 | 3,703 | 53,578 | 4,448 | 66,478 | 4,476 | 1,24,412 | 4,525
56 6,128 804 6,459 825 8,093 933 10,130 | 1,261 11,652 1,501
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- 15 | |8 |g |8 ¢ |8 | |
znelg |5 |E_ |5_ |E. |5. |E. |E. |8 |5.
No- 133 123 |38 |=8 |38 |=8 |25 |=25F |33 53

£ |58 |&8 |§8 |88 |58 |[¢8 |58 |g8 |&8
57 52,968 | 36,098 | 53,861 | 36,112 | 56,742 | 36,565 | 56,856 | 36,785 | 57,198 | 37,192
58 | 52,073 | 7,409 |54,882 | 7,577 | 68,766 | 8,484 | 85,322 | 8,535 91,376 | 8,629
59 | 26,184 | 7,045 | 28,605 | 7,558 | 39,234 | 10,943 | 49,059 | 14,353 | 52,551 | 16,872
60 | 26,184 | 7,045 | 28,605 | 7,558 | 39,234 | 10,943 | 49,059 | 14,353 | 52,551 | 16,872
61 | 36,612 | 5,787 | 39,997 | 6,209 | 54,859 | 8,990 | 68,597 | 11,792 | 73,480 | 13,861
62 | 22,667 | 4,127 | 22,672 | 4,177 | 22,722 | 4,558 | 28,108 | 5,869 29,752 6,852
63 | 14,954 | 5591 | 15,089 | 5,593 | 15,591 | 5,798 | 19,287 | 7,465 20,415 | 8,715
64 | 19,887 | 5,748 | 20,960 | 5,750 | 26,262 | 6,050 | 32,487 | 7,790 | 34,387 9,094
65 |21,879| 9,585 | 23,059 | 9,589 | 27,056 | 9,635 | 33,469 | 12,406 | 35,426 | 14,483
66 | 39,148 | 24,325 | 39,156 | 24,335 | 39,234 | 24,491 | 39,313 | 24,638 | 39,550 | 24,910
67 11,628 | 2,931 | 12,255 | 3,236 | 15,355 | 4,609 | 19,052 | 5,587 | 35,655 | 5,649
68 | 13,566 | 3,419 | 14,820 | 3,668 | 20,327 | 5,311 | 25,417 | 6,966 27,226 8,188
69 | 13,566 | 3,419 | 14,820 | 3,668 | 20,327 | 5,311 | 25,417 | 6,966 27,226 8,188
70 |22,198 | 2,177 | 24,250 | 2,336 | 33,261 | 3,382 | 41,590 | 4,436 44,550 5,214
71 | 22,198 | 2,177 | 23,396 | 2,404 | 29,315 | 3,424 | 36,373 | 4,665 68,071 8,875
72 9,935 1,339 | 10,939 | 1,463 | 15,047 | 2,130 | 18,834 | 2,879 21,665 3,428
73 119,870 | 2,677 | 20,942 | 2,956 | 26,240 | 4,210 | 32,558 | 5,736 | 37,459 | 10,913
74 | 34,028 | 3,845 | 35,864 | 3,994 | 44,937 | 4,650 | 55,756 | 4,678 | 1,04,346 | 4,730
75 | 38,262 | 13,099 | 40,326 | 13,104 | 50,527 | 13,649 | 62,692 | 13,731 | 1,17,326 | 13,883
76 | 40,063 | 9,703 | 41,586 | 9,728 | 46,125 | 10,361 | 46,217 | 10,423 | 46,495 | 10,538
77 |46,945| 5,170 | 49,478 | 5,377 | 61,995 | 6,278 | 74,962 | 6,316 77,579 6,386
78 | 47,156 | 16,599 | 47,165 | 16,606 | 47,270 | 16,623 | 47,365 | 16,723 | 47,650 | 16,908
79 | 20,251 | 14,466 | 22,047 | 15,508 | 29,629 | 22,088 | 36,652 | 28,440 | 38,796 | 33,201
80 | 20,251 | 14,466 | 21,344 | 15,973 | 25,030 | 22,750 | 25,164 | 30,998 | 25,315 | 36,433
81 | 36,502 | 5,778 | 38,471 | 5,780 | 48,203 | 6,096 | 59,808 | 6,133 | 1,11,929 | 6,201
82 6,405 5,145 | 7,052 | 5,622 | 9,700 | 8,187 | 12,141 | 11,067 | 13,966 | 13,177
83 6,405 5,145 | 7,052 | 5,622 | 9,700 | 8,187 | 12,141 | 11,067 | 13,966 | 13,177
84 6,405 5,145 | 7,052 | 5,622 | 9,700 | 8,187 | 12,141 | 11,067 | 13,966 | 13,177
85 | 23,483 | 18,865 | 24,750 | 20,830 | 30,143 | 29,668 | 31,474 | 40,424 | 31,663 | 76,906
86 |14,852| 4,191 | 16,169 | 4,493 | 21,730 | 6,399 | 26,881 | 8,239 28,453 9,618
87 14,852 | 4,191 | 16,169 | 4,493 | 21,730 | 6,399 | 26,881 | 8,239 28,453 9,618
88 | 12,730 | 3,592 | 13,859 | 3,851 | 18,625 | 5,485 | 23,040 | 7,062 24,387 8,244
89 | 42,052 | 13,153 | 45,781 | 14,101 | 61,526 | 20,084 | 76,110 | 25,860 | 80,561 | 30,189
90 | 46,213| 7,703 | 48,706 | 7,706 | 61,027 | 8,148 | 68,399 | 8,197 68,811 | 8,288
91 | 44,690 | 30,228 | 44,699 | 30,240 | 44,788 | 31,963 | 44,878 | 32,155 | 45,148 | 32,510
92 9,164 | 32,572 | 10,090 | 35,590 | 13,879 | 51,827 | 17,372 | 70,058 | 19,983 | 83,412
93 9,164 | 32,572 | 10,090 | 35,590 | 13,879 | 51,827 | 17,372 | 70,058 | 19,983 | 83,412
94 9,164 | 32,572 | 10,090 | 35,590 | 13,879 | 51,827 | 17,372 | 70,058 | 19,983 | 83,412
95 9,164 | 32,572 | 10,090 | 35,590 | 13,879 | 51,827 | 17,372 | 70,058 | 19,983 | 83,412
96 | 41,269 | 15,681 | 41,277 | 15,687 | 41,360 | 16,142 | 41,443 | 16,239 | 41,692 | 16,419
97 | 22,249 | 6,807 | 22,253 | 6,810 | 22,298 | 6,817 | 22,343 | 6,858 22,477 6,934
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND
ESTIMATES

- 15 | |8 |g |8 ¢ |8 | |
znelg |5 |E_ |5_ |E. |5. |E. |E. |8 |5.
No- 133 123 |38 |=8 |38 |=8 |25 |=25F |33 53

£ |58 |&8 |§8 |88 |58 |[¢8 |58 |g8 |&8
98 | 22,249 | 6,807 | 24,222 | 7,297 | 32,552 | 10,393 | 40,268 | 13,382 | 42,623 | 15,622
99 |40,880| 3,459 | 40,888 | 3,460 | 40,970 | 3,563 | 41,052 | 3,584 | 41,299 | 3,624
100 | 39,835 | 7,090 |41,984 | 7,386 | 52,605 | 8,658 | 65,270 | 8,710 | 1,22,151 | 8,806
101 | 41,563 | 9,740 | 41,571 | 9,744 | 41,654 | 10,282 | 41,737 | 10,344 | 41,988 | 10,458
102 | 35,728 | 36,405 | 35,735 | 36,420 | 35,807 | 37,789 | 35,879 | 38,016 | 36,095 | 38,436
103 | 14,223 | 8,435 | 15,428 | 9,041 | 20,714 | 12,150 | 25,399 | 14,825 | 26,645 | 15,739
104 | 19,870 | 5,876 | 21,632 | 6,299 | 29,072 | 8,972 | 35,963 | 11,552 | 38,066 | 13,486
105 | 19,870 | 5,876 | 21,632 | 6,299 | 29,072 | 8,972 | 35,963 | 11,552 | 38,066 | 13,486
106 | 45,382 | 3,831 | 45,391 | 3,944 | 45,482 | 4,489 | 45573 | 4,516 45,847 4,566
107 | 35,344 | 4,212 | 38,338 | 4,515 | 51,473 | 6,068 | 63,115 | 7,404 | 66,211 7,860
108 | 37,550 | 4,136 | 40,731 | 4,433 | 54,686 | 5,958 | 67,055 | 7,270 70,344 | 7,718
109 | 35,702 | 5,799 | 38,727 | 6,216 | 51,995 | 8,354 | 63,755 | 10,193 | 66,882 | 10,821
110 | 31,336 | 12,787 | 33,991 | 13,706 | 45,637 | 18,420 | 55,959 | 22,476 | 58,704 | 23,862
111 | 32,163 | 25,737 | 34,888 | 27,586 | 46,841 | 37,073 | 57,436 | 45,236 | 60,253 | 48,025
112 | 31,272 | 22,206 | 33,921 | 23,801 | 45,543 | 31,987 | 55,844 | 39,030 | 58,583 | 41,436
113 | 30,956 | 29,960 | 33,579 | 32,113 | 45,084 | 43,157 | 55,281 | 52,660 | 57,993 | 55,906
114 | 37,848 | 20,846 | 41,055 | 22,344 | 55,121 | 30,028 | 67,588 | 36,640 | 70,903 | 38,899
115 | 31,512 | 10,640 | 34,182 | 11,404 | 45,893 | 15,326 | 56,273 | 18,701 | 59,033 | 19,854
116 | 31,963 | 3,155 | 34,671 | 3,382 | 46,550 | 4,545 | 57,079 | 5,546 59,879 5,888
117 | 40,150 | 8,845 | 43,552 | 9,480 | 58,473 | 12,740 | 71,699 | 15,545 | 75,216 | 16,503
118 | 44,186 | 5,893 | 44,195 | 5,895 | 44,283 | 5,901 | 44,372 | 5,937 | 44,639 6,003
119 | 51,939 | 4,545 | 51,949 | 4,547 | 52,053 | 4,802 | 52,157 | 4,831 52,471 4,884
120 | 54,199 | 5,855 | 54,210 | 5,857 | 54,319 | 5,863 | 54,428 | 5,898 54,755 5,963
121 | 35,831 | 9,613 | 35,838 | 9,617 | 35,910 | 9,677 | 35,982 | 9,735 | 36,198 9,843
122 | 26,919 | 18,820 | 29,306 | 20,176 | 39,385 | 28,736 | 48,721 | 37,000 | 51,570 | 43,195
123 | 33,099 | 7,745 | 33,280 | 7,840 | 34,088 | 8,556 | 34,156 | 8,607 34,361 8,702
124 | 30,629 | 3,305 | 30,635 | 3,306 | 30,696 | 3,413 | 30,757 | 3,434 | 30,942 | 3,472
125 | 34,632 | 4,413 | 34,974 | 4,518 | 36,217 | 5,073 | 36,289 | 5,104 36,507 5,160
126 | 34,119 | 5,495 | 34,126 | 5,807 | 34,194 | 7,056 | 34,262 | 7,183 34,468 7,262
127 | 40,466 | 7,662 | 40,474 | 7,665 | 40,555 | 7,730 | 40,636 | 7,777 40,880 7,863
128 | 36,249 | 6,795 | 36,256 | 6,798 | 36,329 | 7,203 | 36,402 | 7,246 | 36,621 7,326
129 | 62,282 | 15,080 | 65,642 | 15,451 | 76,735 | 17,377 | 76,905 | 17,482 | 77,368 | 17,675
130 | 14,585 | 2,846 | 15,933 | 3,053 | 21,853 | 4,420 | 27,326 | 5,797 29,271 6,814
131 | 21,137 | 3,905 | 21,754 | 3,907 | 23,620 | 3,911 | 23,667 | 3,935 23,809 | 3,978
132 | 3,570 2,322 3,571 | 2,442 | 5,037 | 3,753 | 6,769 | 5577 8,284 6,765
133 | 5,354 | 3,482 | 5,356 | 3,662 | 5,416 | 4,398 | 5,427 | 4,424 5,460 4,473
134 | 1,891 1,973 | 1,891 | 2,059 | 2,667 | 3,164 | 3,584 | 4,702 4,386 5,704
135 | 1,891 1,973 1,891 | 2,059 | 2,667 | 3,164 | 3,584 | 4,702 4,386 5,704
136 | 1,891 1,973 1,891 | 2,059 | 2,667 | 3,164 | 3,584 | 4,702 4,386 5,704
137 | 3,782 | 3,945 | 3,783 | 4,118 | 3,814 | 4,850 | 3,822 | 4,879 3,845 4,933
138 | 2,470 | 10,547 | 2,470 | 11,315 | 2,482 | 14,279 | 2,487 | 15,093 2,502 15,260
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
s | |5 |E |s |E |5 |E |5 |
N E |3~ |BEL |54 |BL |34 |BL B4 |BEL | B
No- 133 123 |38 |=8 |38 |=8 |25 |=25F |33 53
£8 |8 |8 |58 |8 |58 |8 |H8 |&8 |G8
139 | 3,704 | 15,820 | 3,705 | 16,973 | 3,723 | 21,418 | 3,730 | 22,640 | 3,752 | 22,890
140 | 1,914 | 3,903 | 2,111 | 4,295 | 2,978 | 6,600 | 4,002 | 9,807 4,898 | 11,896
141 | 1,914 | 3,903 | 2,111 | 4,295 | 2,978 | 6,600 | 4,002 | 9,807 4,898 | 11,896
142 | 3,592 | 1,402 | 3,599 | 1,532 | 5,077 | 2,354 | 6,823 | 3,498 8,350 4,243
143 | 3,592 | 1,402 | 3,599 | 1,532 | 5,077 | 2,354 | 6,823 | 3,498 8,350 4,243
144 | 3,592 | 1,402 | 3,599 | 1,532 | 5,077 | 2,354 | 6,823 | 3,498 8,350 4,243
145 | 3,592 | 1,402 | 3,599 | 1,532 | 3,657 | 2,021 | 3,664 | 2,233 3,686 2,258
146 | 3,592 | 1,402 | 3,599 | 1,532 | 3,657 | 2,021 | 3,664 | 2,233 3,686 2,258
147 | 9,935 | 1,339 | 10,939 | 1,463 | 15,047 | 2,130 | 18,834 | 2,879 | 21,665 | 3,428
148 | 6,128 804 6,459 825 8,093 933 |10,130| 1,261 | 11,652 | 1,501
149 | 6,128 804 6,459 825 8,093 933 |10,130| 1,261 | 11,652 | 1,501
150 | 6,128 804 6,459 825 8,093 933 |10,130| 1,261 | 11,652 | 1,501
151 | 6,128 804 6,459 825 8,093 933 | 10,130 | 1,261 | 11,652 | 1,501
152 | 6,128 804 6,459 825 8,093 933 |10,130| 1,261 | 11,652 | 1,501
153 | 4,086 536 4,306 550 5,395 622 6,107 626 6,144 633
154 | 27,705 | 5,044 | 27,711 | 5,105 | 27,773 | 5570 | 34,356 | 7,172 | 36,365 | 8,373
155 | 14,954 | 5,591 | 15,089 | 5593 | 15,591 | 5,798 | 19,287 | 7,465 | 20,415 | 8,715
156 | 7,477 | 2,795 | 7,544 | 2,796 | 7,795 | 2,899 | 9,643 | 3,733 | 10,207 | 4,358
157 | 19,887 | 5,748 | 20,960 | 5,750 | 26,262 | 6,050 | 32,487 | 7,790 | 34,387 | 9,094
Table 2.17: Zone-wise Horizon Year Population-Employment for Study Area:
Optimistic Scenario
= 5 - 5 - s - = - =
onel e |E g e 5 e 5 JE g €
- 135 1258 |39 |29 |38 |28 |2F |29 |28 |28
£8 |68 |88 |58 |8 |68 |88 |58 (&8 |&8
1 [11,414| 1,305 | 12,596 | 1,391 | 17,076 | 2,156 | 21,373 3,149 25,926 4,195
2 26,632 | 3,045 | 29,391 | 3,246 | 48,244 | 4,892 79,299 7,912 1,18,063 | 14,457
3 9,157 1,015 | 10,106 | 1,082 | 13,701 | 1,677 17,149 2,449 20,802 3,263
4 9,157 1,015 | 10,106 | 1,082 | 13,701 | 1,677 17,149 2,449 20,802 3,263
5 18,314 | 2,030 | 20,211 | 2,164 | 33,175 | 3,261 54,530 5,988 81,186 10,942
6 7,919 6,930 8,739 | 7,388 | 11,848 | 11,451 | 14,830 16,723 17,989 22,279
7 7,919 6,930 8,739 | 7,388 | 11,848 | 11,451 | 14,830 16,723 17,989 22,279
8 7,919 6,930 8,739 | 7,388 | 11,848 | 11,451 | 14,830 16,723 17,989 22,279
9 7,919 6,930 8,739 | 7,388 | 11,848 | 11,451 | 14,830 16,723 17,989 22,279
10 7,919 6,930 8,739 | 7,388 | 11,265 | 10,878 | 13,404 13,919 14,755 15,083
11 35,436 | 5,085 | 39,107 | 5,421 | 50,403 | 8,275 59,952 11,741 69,371 15,460
12 | 34,076 | 2,811 | 37,606 | 2,997 | 61,729 | 4,516 | 77,117 7,111 89,118 | 12,994
13 40,792 | 5,181 | 45,018 | 5,524 | 73,895 | 8,268 | 1,21,461 | 10,756 | 1,80,835 | 11,849
14 48,002 | 21,770 | 52,975 | 23,210 | 86,956 | 31,763 | 1,08,633 | 37,778 | 1,25,537 | 38,050
15 19,128 | 5,209 | 21,110 | 5,554 | 28,563 | 8,584 35,681 12,333 41,328 16,255
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
= |8 | |8 | |§ |- 5 - :
oz | 2 3 2 E | £ E | £ =3 2 3
No. |25 |84 |29 |80 |39 |8a |39 |8 |29 |&8a
a - Q o a2 N SN o m 2 m o < o< o 2
£8 |o8 |88 |58 |28 |58 |88 |@& |88 |&8
16 | 19128 | 5209 | 24,533 | 7,385 | 33,195 | 11,414 | 41467 | 16,399 | 48029 | 21,615
17 | 28,396 | 6,389 | 31,338 | 6,812 | 42,403 | 10,528 | 52,970 | 15126 | 61,353 | 19,937
18 | 18,930 | 4,259 | 20,891 | 4,541 | 26,929 | 6,843 | 32,045 | 9,711 | 35273 | 11,670
19 | 22,601 | 11,163 | 24,942 | 11,901 | 32,147 | 18,166 | 38,237 | 25774 | 44,245 | 33,938
20 | 27,623 | 13,643 | 35,284 | 19,333 | 45476 | 20,510 | 54,091 | 41,869 | 62590 | 55132
21 | 20,126 | 4,228 | 25,813 | 5994 | 34,927 | 9,264 | 43631 | 13,310 | 50536 | 17,543
22 | 24599 | 5168 | 31,550 | 7,327 | 42,690 | 11,324 | 53328 | 16,269 | 61,767 | 21,443
23 | 37,432 | 6,978 | 41,310 | 7,440 | 67,809 | 11,212 | 1,11,458 | 14,844 | 1,41,869 | 16,642
24 | 54,870 | 8,849 | 60,554 | 9,434 | 99,397 | 14,217 | 1,63,379 | 23,057 | 2,07,956 | 42,131
25 | 44185 | 5115 | 48,762 | 5453 | 80,041 | 8,218 | 1,31,563 | 15089 | 1,75685 | 27,571
26 | 41,093 | 4,773 | 45,350 | 5089 | 74,440 | 7,669 | 1,22,357 | 10,328 | 1,82,169 | 11,777
27 | 44,634 | 4,979 | 49,258 | 5308 | 80,855 | 7,999 | 1,32,901 | 13,764 | 1,97,868 | 25,150
28 | 44,900 | 6,558 | 49,551 | 6,992 | 81,336 | 10,537 | 1,33,692 | 16,696 | 1,99,045 | 30,508
29 | 39,644 | 5951 | 43,751 | 6,345 | 71,815 | 9,562 | 1,18,042 | 13514 | 1,75,745 | 16,174
30 | 9,297 | 1,701 | 11,924 | 2,412 | 16,134 | 3,728 | 20,155 | 5356 | 23,345 | 7,059
31 | 9,207 | 1,701 | 11,924 | 2,412 | 16,134 | 3,728 | 20,155 | 5356 | 23,345 | 7,059
32 | 27,890 | 5102 | 30,779 | 5439 | 50522 | 8,197 | 83,043 | 10,786 | 123,637 | 12,019
33 | 49,111 | 13,994 | 54,199 | 14,920 | 88,965 | 22,485 | 1,46,232 | 34,078 | 217,715 | 62,269
34 | 46,175 | 16,691 | 50,958 | 17,795 | 83,645 | 26,817 | 1,37,487 | 39,855 | 2,04,695 | 72,825
35 | 23017 | 7,346 | 25401 | 7,832 | 41,695 | 11,786 | 68534 | 15413 | 83,128 | 17,069
36 | 23017 | 7,346 | 29,521 | 10,415 | 39,944 | 16,097 | 49,898 | 23127 | 57,795 | 30,482
37 | 41,096 | 13,938 | 45353 | 14,860 | 74,445 | 18,981 | 93,004 | 21,070 | 1,07,477 | 21,001
38 | 41,792 | 15,552 | 53,383 | 22,038 | 68,803 | 33,630 | 81,837 | 47,727 | 94,695 | 62,845
39 | 12,260 | 10,790 | 15,660 | 15,290 | 20,183 | 23,339 | 24,007 | 33,113 | 27,779 | 43,602
40 | 12,260 | 10,790 | 15,660 | 15,290 | 20,183 | 23,339 | 24,007 | 33,113 | 27,779 | 43,602
41 | 16,347 | 14,386 | 20,881 | 20,386 | 26,913 | 31,118 | 32,012 | 44,150 | 37,042 | 58,135
42 | 21,028 | 26,202 | 26,970 | 37,148 | 36,493 | 57,414 | 45587 | 82,487 | 52,801 | 1,08.722
43 10,514 | 13,101 | 13,485 | 18,574 | 18,246 | 28,707 | 22,793 41,244 26,400 54,362
44 | 10514 | 13,101 | 11,603 | 13,967 | 19,046 | 20,957 | 31,306 | 27,329 | 37,974 | 30,180
45 | 36215 | 6,100 | 45388 | 8,618 | 55709 | 13,130 | 63,140 | 18557 | 72,988 | 24,222
46 | 33851 | 6,597 | 42,425 9,320 | 52,072 | 14,199 | 59,018 | 20,068 | 68,223 | 26,194
47 21553 | 3,334 | 27,531 | 4,724 | 35,483 | 7,211 42,205 10,231 48,836 13,472
48 | 21553 | 3,334 | 27531 | 4,724 | 35483 | 7,211 | 42,205 | 10,231 | 48,836 | 13,472
49 | 27,838 | 5564 | 35559 | 7,884 | 45830 | 12,034 | 54512 | 17,074 | 63,077 | 22,482
50 | 11,930 | 2,385 | 15239 | 3,380 | 19641 | 5159 | 23,362 | 7,320 | 27,033 | 9,639
51 | 20,436 | 4,755 | 26,104 | 6,738 | 33,644 | 10,285 | 40,018 | 14592 | 46,305 | 19,214
52 | 20,436 | 4,755 | 26,104 | 6,738 | 33,644 | 10,285 | 40,018 | 14592 | 46,305 | 19,214
53 | 7,976 | 1,695 | 10,188 | 2,402 | 13,131 | 3,666 | 15619 | 5201 | 18,073 | 6,849
54 | 31,904 | 6,782 | 40,753 | 9,610 | 52,525 | 14,669 | 62,476 | 20,812 | 72,292 | 27,405
55 | 40572 | 3,520 | 44,775 | 3,753 | 73,496 | 5656 | 1,20,805 | 10,385 | 1,79,859 | 18,976
56 | 6,128 | 804 | 6763 | 857 | 11,101 1,292 | 13,895 | 1,887 | 16855 | 2,514
57 | 52,968 | 36,098 | 58,455 | 38,485 | 95951 | 55,014 | 1,57,715 | 68,346 | 2,34,812 | 71,904
58 | 52,073 | 7,400 | 57,467 | 7,899 | 94,330 | 11,904 | 1,55050 | 20,488 | 2,30,844 | 37,437
50 | 26,184 | 7,045 | 33582 | 9,988 | 45439 | 15437 | 56,763 | 22,178 | 65,746 | 29,232
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
= |8 | |8 | |§ |- 5 - :
oz | 2 3 2 E | £ E | £ =3 2 3
No. |25 |84 |29 |80 |39 |8a |39 |8 |29 |&8a
a - Q o a2 N SN o m 2 m o < o< o 2
£8 |o8 |88 |58 |28 |58 |88 |@& |88 |&8
60 | 26,184 | 7,045 | 33,582 | 9,988 | 45439 | 15437 | 56,763 | 22178 | 65746 | 29,232
61 | 36,612 | 5787 | 46,957 | 8,205 | 63536 | 12,681 | 79,369 | 18,219 | 91,930 | 24,014
62 | 22,667 | 4,127 | 25015 | 4,400 | 41,061 | 5984 | 48840 | 8490 | 56514 | 11,179
63 | 14,954 | 5591 | 16,503 | 5,961 | 27,089 | 8,357 | 32,221 | 11,857 | 37,283 | 15613
64 | 19,887 | 5748 | 21,947 | 6,128 | 36,025 | 9,235 | 42,850 | 13,103 | 49,582 | 17,254
65 | 21,879 | 9,585 | 24,145 | 10,219 | 39,633 | 15,400 | 47,141 | 21,849 | 54548 | 28,770
66 | 39,148 | 24,325 | 43,203 | 25,934 | 70,916 | 26,283 | 1,16,565 | 28,070 | 1,41,387 | 28,098
67 | 11,628 | 2,931 | 12,833 | 3,125 | 21,065 | 4,709 | 26,317 | 8646 | 30412 | 15798
68 | 13,566 | 3,410 | 17,399 | 4,847 | 23542 | 7,491 | 29,409 | 10,762 | 34,063 | 14,185
69 | 13566 | 3,410 | 17,399 | 4,847 | 23542 | 7,491 | 29409 | 10,762 | 34,063 | 14,185
70 | 22,198 | 2,177 | 28,470 | 3,086 | 38522 | 4,770 | 48122 | 6853 | 55738 | 9,033
71 | 22,198 | 2,177 | 24,498 | 2,321 | 40,212 | 3,498 | 50236 | 6,423 | 58,053 | 11,736
72 | 9935 | 1,339 | 12,930 | 1,908 | 17,529 | 2,957 | 21940 | 4,319 | 26614 | 5,754
73 | 19,870 | 2,677 | 21,928 | 2,854 | 28,266 | 4,301 | 33635 | 7,897 | 37,023 | 14,430
74 | 34,028 | 3,845 | 37,553 | 4,099 | 61,642 | 6,177 | 1,01,321 | 11,342 | 1,50,850 | 20,725
75 | 38,262 | 13,009 | 42,226 | 13,965 | 69,312 | 21,045 | 1,13,928 | 38,641 | 1,69,620 | 70,607
76 | 40,063 | 9,703 | 44,213 | 10,345 | 72,574 | 15,568 | 1,19,290 | 20,363 | 1,77,603 | 22,555
77 | 46,945 | 5170 | 51,808 | 5,512 | 85041 | 8,307 | 1,39,782 | 13,816 | 2,08,112 | 25245
78 | 47,156 | 16,599 | 49,111 | 17,697 | 50,705 | 24,066 | 52,091 | 28,444 | 54592 | 28,468
79 | 20,251 | 14,466 | 25,868 | 20,499 | 33,340 | 31,290 | 39,656 | 44,394 | 45887 | 58,457
80 | 20,251 | 14,466 | 22,349 | 15,423 | 36,685 | 23,243 | 45831 | 32,142 | 52,963 | 37,640
81 | 36502 | 5778 | 40,283 | 6,160 | 51,926 | 9283 | 61,790 | 17,045 | 68,014 | 31,145
82 | 6405 | 5145 | 8,336 | 7,330 | 11,301 | 11,361 | 14,145 | 16592 | 17.158 | 22,104
83 | 6405 | 5145 | 8,336 | 7,330 | 11,301 | 11,361 | 14,145 | 16592 | 17,158 | 22,104
84 | 6405 | 5145 | 8,336 | 7,330 | 11,301 | 11,361 | 14,145 | 16592 | 17,158 | 22,104
85 | 23483 | 18,865 | 25916 | 20,113 | 33,406 | 30,310 | 39,752 | 43533 | 43,757 | 52,947
86 | 14,852 | 4,191 | 18971 | 5939 | 24,451 | 9065 | 29,083 | 12,861 | 33,652 | 16,935
87 | 14,852 | 4,191 | 18971 | 5939 | 24,451 | 9065 | 29,083 | 12,861 | 33,652 | 16,935
88 | 12,730 | 3,592 | 16,261 | 5090 | 20,958 | 7,770 | 24,928 | 11,024 | 28,845 | 14,516
89 | 42,052 | 13,153 | 53,715 | 18,638 | 69,231 | 28,450 | 82,346 | 40,365 | 95284 | 53,151
90 | 46,213 | 7,703 | 50,574 | 8,212 | 59,103 | 12,376 | 63,762 | 19,080 | 66,823 | 34,864
91 | 44,690 | 30,228 | 49,320 | 32,227 | 60,540 | 36,495 | 68,601 | 38976 | 71,908 | 39,015
92 | 9164 | 32,572 | 11,926 | 46,405 | 16,168 | 71,928 | 20,237 | 1,05046 | 24,548 | 1,39,944
93 | 9,164 | 32,572 | 11,926 | 46,405 | 16,168 | 71,928 | 20,237 | 1,05046 | 24,548 | 1,39,944
94 | 9164 | 32,572 | 11,926 | 46,405 | 16,168 | 71,928 | 20,237 | 1,05046 | 24,548 | 1,39,944
95 | 9,164 | 32,572 | 11,926 | 46,405 | 16,168 | 71,928 | 20,237 | 1,05046 | 24,548 | 1,39,944
96 | 41,269 | 15,681 | 45,544 | 16,718 | 55915 | 21,313 | 63,370 | 23,614 | 66,435 | 23,638
97 | 22,249 | 6,807 | 24,335 | 7,257 | 28,449 | 7,689 | 30,702 | 8212 | 32,176 | 8,220
98 | 22,249 | 6,807 | 28,420 | 9,646 | 36,629 | 14,724 | 43568 | 20,890 | 50,413 | 27,507
99 | 40,880 | 3,459 | 43,000 | 3,688 | 45515 | 4,119 | 46,759 | 4,399 | 49,004 | 4,403
100 | 39,835 | 7,090 | 43,962 | 7,559 | 72,162 | 11,391 | 1,18,613 | 20,915 | 1,76,595 | 38,217
101 | 41563 | 9,740 | 45486 | 10,384 | 53,156 | 13,185 | 57,346 | 14,548 | 60,099 | 14,563
102 | 35,728 | 36,405 | 39,100 | 38,813 | 45,693 | 49,105 | 49,295 | 53,991 | 51661 | 54,045
103 | 14,223 | 8435 | 17,825 | 11,017 | 21,878 | 18,156 | 24,796 | 250660 | 28,664 | 33,494
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
= |8 | |8 | |§ |- 5 - :
oz | 2 3 2 E | £ E | £ =3 2 3
No. |25 |84 |29 |80 |39 |8a |39 |8 |29 |&8a
a - Q o a2 N SN o m 2 m o < o< o 2
£8 |o8 |88 |58 |28 |58 |88 |@& |88 |&8
104 | 19,870 | 5876 | 25381 | 8,327 | 32,712 | 12,711 | 38,909 | 18,034 | 45022 | 23,747
105 | 19,870 | 5876 | 25,381 | 8,327 | 32,712 | 12,711 | 38,909 | 18,034 | 45022 | 23,747
106 | 45382 | 3,831 | 47,736 | 4,084 | 50,528 | 4,567 | 51,900 | 4878 | 54,401 | 4883
107 | 35344 | 4,212 | 44,296 | 5951 | 54,368 | 9,066 | 61,620 | 12,813 | 71,231 | 16,725
108 | 37,550 | 4,136 | 47,061 | 5843 | 57,762 | 8,902 | 65467 | 12,581 | 75678 | 16422
109 | 35702 | 5799 | 44,745 | 8,193 | 54,919 | 12,482 | 62,245 | 17,641 | 71954 | 23,026
110 | 31,336 | 12,787 | 39,273 | 18,065 | 48,203 | 27,522 | 54,633 | 38,898 | 63,154 | 50,773
111 | 32,163 | 25,737 | 40,309 | 36,360 | 49,475 | 55,395 | 56,074 | 78,291 | 64,820 | 1,02,192
112 | 31,272 | 22,206 | 39,193 | 31,372 | 48,105 | 47,795 | 54,522 | 67,550 | 63,026 | 88,172
113 | 30,956 | 29,960 | 38,797 | 42,327 | 47,619 | 64,485 | 53,971 | 91,138 | 62,389 | 1,18,961
114 | 37,848 | 20,846 | 47,434 | 29,451 | 58,220 | 44,869 | 65,986 | 63415 | 76,278 | 82,774
115 | 31,512 | 10,640 | 39,493 | 15032 | 48,473 | 22,901 | 54,939 | 32,367 | 63508 | 42,248
116 | 31,963 | 3,155 | 40,059 | 4,457 | 49,168 | 6,790 | 55,727 | 9,596 | 64,419 | 12525
117 | 40,150 | 8,845 | 50,319 | 12,496 | 61,761 | 19,038 | 69,999 | 26,907 | 80,917 | 35121
118 | 44,186 | 5893 | 45,651 | 6,283 | 46,200 | 6,460 | 47,463 | 6909 | 49,742 | 6916
119 | 51,939 | 4,545 | 53,661 | 4,846 | 54,307 | 6,140 | 55,791 | 6,761 | 58469 | 6768
120 | 54,199 | 5855 | 58,153 | 6,242 | 64,686 | 6,486 | 66,422 | 6927 | 69611 | 6934
121 | 35831 | 9,613 | 37,020 | 10,249 | 37,465 | 11,004 | 38,489 | 11,752 | 40,337 | 11,764
122 | 26,919 | 18,820 | 34,385 | 26,669 | 44,317 | 40,708 | 52,713 | 57,756 | 60,995 | 76,051
123 | 33099 | 7,745 | 33,107 | 8,257 | 33,505 | 11,477 | 34,421 | 13,862 | 36,073 | 14,179
124 | 30,629 | 3,305 | 30,642 | 3524 | 31,010 | 4,475 | 31,858 | 40938 | 33387 | 4,943
125 | 34,632 | 4,413 | 37,158 | 4,705 | 41,332 | 6,611 42,442 8,073 44,479 8,349
126 | 34,119 | 5495 | 35251 | 5858 | 35674 | 7,197 | 36,649 | 7,684 | 38,408 | 7,602
127 | 40,466 | 7,662 | 41,808 | 8,169 | 42,311 | 8,684 | 43467 | 9274 | 45554 | 9283
128 | 36,249 | 6,795 | 40,004 | 7,244 | 65,665 | 9,658 | 1,07,934 | 11,189 | 1,44,130 | 11,200
129 | 62,282 | 15,080 | 68,734 | 16,077 | 88,599 | 24,228 | 1,05429 | 33,399 | 1,16,049 | 38,989
130 | 14585 | 2,846 | 18,706 | 4,035 | 25,311 | 6,236 | 31,610 | 8959 | 36,623 | 11,808
131 | 21,137 | 3,905 | 23,327 | 4,163 | 30,069 | 6,134 | 35780 | 7,854 | 39383 | 8516
132 | 3570 | 2,322 | 3,940 | 2,476 | 5595 | 3,849 | 7,339 | 5670 | 9340 | 7,561
133 | 5354 | 3482 | 5909 | 3,712 | 9699 | 5093 | 12,140 | 6073 | 14,056 | 6,132
134 | 1,891 | 1,973 | 2,087 | 2,103 | 2,964 | 3,260 | 3888 | 4816 | 4948 | 6422
135 | 1,891 | 1,973 | 2,087 | 2,103 | 2964 | 3,260 | 3888 | 4816 | 4948 | 6422
136 | 1,891 | 1,973 | 2,087 | 2,103 | 2,964 | 3,260 | 3888 | 4816 | 4948 | 6422
137 | 3,782 | 3,945 | 4,174 | 4,206 | 6,851 | 5754 | 8574 | 6842 | 9928 | 6889
138 | 2,470 | 10547 | 2,726 | 11,245 | 4,475 | 15333 | 5601 | 18,169 | 6485 | 18233
139 | 3,704 | 15820 | 4,088 | 16,866 | 6,710 | 22,997 | 8,399 | 27,252 | 9,725 | 27,348
140 | 1914 | 3903 | 2,491 | 5562 | 3,538 | 8,646 | 4,641 | 12,737 | 5906 | 16985
141 | 1914 | 3903 | 2,491 | 5562 | 3538 | 8,646 | 4,641 | 12,737 | 5006 | 16985
142 | 3592 | 1,402 | 3,964 | 1,495 | 5630 | 2,324 | 7,385 | 3424 | 9398 | 4566
143 | 3592 | 1,402 | 3,964 | 1,495 | 5630 | 2,324 | 7,385 | 3424 | 9398 | 4566
144 | 3592 | 1,402 | 3,964 | 1,495 | 5630 | 2,324 | 7,385 | 3424 | 9398 | 4566
145 | 3592 | 1,402 | 3,964 | 1,495 | 6,507 | 2,061 | 8144 | 2469 | 9429 | 2,506
146 | 3592 | 1,402 | 3,964 | 1,495 | 6,507 | 2,061 | 8144 | 2469 | 9429 | 2,506
147 | 9935 | 1,339 | 12,930 | 1,008 | 17,529 | 2,957 | 21,940 | 4319 | 26,614 | 5754
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
- 5 - 5 - 5 - 5 - 5
e 2 |E |2 |E |2 |E [g £ |2 |f
No. |25 |84 |29 |80 |39 |8a |39 |8 |29 |&8a
o < o o o N o o o o™ o m o Q < o Q n
£8 |68 |88 |58 |28 |68 |88 |58 (€8 [G8
148 | 6,128 804 6,763 857 11,101 | 1,292 13,895 1,887 16,855 2,514
149 6,128 804 6,763 857 11,101 | 1,292 13,895 1,887 16,855 2,514
150 6,128 804 6,763 857 11,101 | 1,292 13,895 1,887 16,855 2,514
151 6,128 804 6,763 857 11,101 | 1,292 13,895 1,887 16,855 2,514
152 | 6,128 804 6,763 857 11,101 | 1,292 13,895 1,887 16,855 2,514
153 | 4,086 536 4,509 571 7,401 860 12,165 1,339 18,112 2,447
154 | 27,705 | 5,044 | 30,575 | 5,378 | 50,188 | 7,314 59,696 10,377 69,075 13,664
155 | 14954 | 5,591 | 16,503 | 5,961 | 27,089 | 8,357 32,221 11,857 37,283 15,613
156 7,477 2,795 8,252 | 2,980 | 13,545 | 4,178 16,111 5,928 18,642 7,806
157 | 19,887 | 5,748 | 21,947 | 6,128 | 36,025 | 9,235 42,850 13,103 49,582 17,254
To estimate the zone-wise trip production and attraction, trip-end models have been
built by regressing the generations/ attractions of the base year trips with planning
variables such as population and employment. The trip end model built for Walled city,
JMC and rest of study area from JDA are presented below.
Trip generation model for
» Walled City: Trip Production = (0.044 x Population) + (0.153 x Employment) - 1406
* JMC: Trip Production = (0.022 x Population) + (0.136 x Employment) + 294.6
» Rest of Study Area from JDA: Trip Production = (0.03 x Population) + 32.85
Trip attraction model for
* Walled City: Trip Production = (0.26 x Employment) - 808
* JMC: Trip Production = (0.228 x Employment) + 37.60
* Rest of Study Area from JDA: Trip Production = (0.06 x Employment) - 18.63
Based on above mentioned trip-end model, estimated trip ends for both the moderate
and optimistic scenario are presented below.
Table 2.18: Horizon Year Trip Ends of Different Zones for Moderate Scenario
S | 5~ |85 _.|8.| &8~ |8~ |58~ | &~ | 5~
zone | 39 | 23 |89 |55 |58 | 58 | 89 | 59 | 83 | §3
No. (28 | E8 |38 | S8 |38 E8 | 88 | £8 | 88 | £8
o — B~ o — s — o — s~ o — s - o — s~
a < a < a < a < a <
1 7,700 3,568 7,906 | 3,673 | 9,855 5,166 11,831 6,843 13,293 8,071
2 13,784 | 7,792 | 14,265 | 8,035 | 16,603 9,166 18,084 9,219 18,205 9,317
3 6,751 2,864 7,020 | 3,122 | 8,609 4,362 10,223 5,755 11,416 6,775
4 6,751 2,864 7,020 | 3,122 | 8,609 4,362 10,223 5,755 11,416 6,775
5 10,366 | 5,328 | 10,903 | 5,840 | 13,424 8,149 16,463 10,958 28,272 20,486
6 15,026 | 17,223 | 16,125 | 18,976 | 21,897 | 27,450 28,234 36,966 32,884 43,935
7 15,026 | 17,223 | 16,125 | 18,976 | 21,897 | 27,450 28,234 36,966 32,884 43,935
8 15,026 | 17,223 | 16,125 | 18,976 | 21,897 | 27,450 28,234 36,966 32,884 43,935
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
6 _ | s |6 |56 |5 |s5_|5s5s_.1]|25_15_
Zone| 88 | 28 |83 |59 |82 | 55 | 89 | 59 | 88 | £
No. | 38 | €8 |38 | 2|28 | €8 | 38 | €8 | 28 | €%
o — e - o - s - o - e - o — b=l o — s -
a < a < a < a < a <
9 15,026 | 17,223 | 16,125 | 18,976 | 21,897 27,450 28,234 36,966 32,884 43,935
10 15,026 | 17,223 | 16,125 | 18,976 | 20,989 | 26,858 26,716 36,451 46,136 68,987
11 18,800 | 12,744 | 19,931 | 14,031 | 26,360 | 19,813 32,450 25,396 35,789 29,581
12 15,189 7,224 15,842 | 7,598 | 18,869 9,105 20,464 9,219 20,595 9,317
13 20,194 | 12,977 | 20,538 | 12,982 | 21,566 12,994 21,633 13,070 21,782 13,210
14 45,903 | 53,247 | 45,918 | 53,269 | 46,877 54,714 47,095 55,041 47,524 55,646
15 15,160 | 13,045 | 16,098 | 14,363 | 21,549 | 20,617 26,898 26,916 30,239 31,570
16 15,160 | 13,045 | 16,124 | 13,968 | 21,567 | 20,044 26,900 26,166 30,195 30,688
17 19,039 | 15,910 | 20,362 | 17,526 | 27,541 | 25,195 34,558 32,922 38,818 38,629
18 13,738 | 10,739 | 14,620 | 11,817 | 18,459 16,660 22,153 22,554 24,996 27,261
19 24,594 | 27,499 | 25,139 | 28,409 | 34,048 | 40,292 42,578 51,764 48,222 60,362
20 29,362 | 33,519 | 31,359 | 35,905 | 42,768 50,970 53,687 65,514 60,875 76,416
21 13,973 | 10,664 | 14,855 | 11,412 | 19,709 16,342 24,442 21,311 27,260 24,981
22 16,382 | 12,946 | 17,460 | 13,861 | 23,394 | 19,888 29,179 25,962 32,624 30,448
23 22,009 | 17,340 | 22,390 | 17,347 | 24,005 18,172 24,089 18,279 24,268 18,476
24 28,802 | 21,881 | 29,743 | 22,297 | 34,612 24,714 37,739 24,860 38,082 25,129
25 20,893 | 12,817 | 21,732 | 13,288 | 25,731 15,366 29,075 15,456 43,954 15,623
26 19,673 | 11,987 | 20,159 | 11,992 | 21,726 12,213 21,791 12,283 21,939 12,414
27 20,801 | 12,487 | 21,715 | 13,074 | 25,951 15,502 29,328 15,592 30,639 15,759
28 23,150 | 16,320 | 23,988 | 16,774 | 28,117 18,995 30,293 19,107 30,513 19,313
29 21,040 | 14,846 | 21,778 | 15,245 | 24,899 17,221 25,282 17,323 25,466 17,509
30 7,777 4,530 8,158 4,831 | 10,225 6,814 12,234 8,812 13,405 10,288
31 7,777 4,530 8,158 4,831 | 10,225 6,814 12,234 8,812 13,405 10,288
32 17,057 | 12,786 | 18,092 | 14,077 | 22,340 | 19,879 26,567 26,940 40,900 50,893
33 34,903 | 34,371 | 35,532 | 34,386 | 39,630 | 36,114 41,307 36,330 41,645 36,728
34 38,121 | 40,918 | 38,714 | 40,935 | 42,531 42,498 43,831 42,751 44,203 43,219
35 19,165 | 18,233 | 19,374 | 18,240 | 20,470 19,056 20,549 19,167 20,710 19,374
36 19,165 | 18,233 | 20,438 | 19,532 | 27,736 28,098 34,909 36,731 39,430 43,105
37 32,945 | 34,235 | 32,955 | 34,250 | 32,986 | 34,269 33,127 34,473 33,410 34,849
38 35,445 | 38,153 | 37,936 | 40,874 | 51,845 | 58,047 65,129 74,626 73,578 87,053
39 21,632 | 26,593 | 23,012 | 28,479 | 31,194 | 40,394 39,050 51,895 44,496 60,515
40 21,632 | 26,593 | 23,012 | 28,479 | 31,194 | 40,394 39,050 51,895 44,496 60,515
41 27,796 | 35,323 | 29,638 | 37,840 | 40,547 53,726 51,024 69,063 58,285 80,557
42 46,002 | 64,006 | 49,223 | 68,643 | 69,452 99,203 89,667 1,29,996 | 1,03,890 | 1,52,739
43 24,569 | 32,203 | 26,180 | 34,521 | 36,295 | 49,803 46,402 65,198 53,513 76,568
44 24,569 | 32,203 | 26,637 | 35,517 | 35,786 | 50,402 41,540 60,040 41,951 60,700
45 20,452 | 15,208 | 21,805 | 16,271 | 28,214 21,731 33,810 26,428 35,510 28,033
46 20,618 | 16,415 | 21,976 | 17,565 | 28,444 23,469 34,086 28,547 35,815 30,283
47 13,013 8,494 13,808 | 9,076 | 17,893 12,756 21,764 16,310 23,887 18,973
48 13,013 8,494 13,808 | 9,076 | 17,893 12,756 21,764 16,310 23,887 18,973
49 17,714 | 13,907 | 18,873 | 14,880 | 24,979 21,025 30,778 26,955 34,120 31,400
50 9,384 6,190 9,881 6,607 | 12,499 9,241 14,984 11,783 16,417 13,689
51 14,809 | 11,943 | 15,730 | 12,776 | 20,654 18,027 25,337 23,095 28,110 26,894
52 14,809 | 11,943 | 15,730 | 12,776 | 20,654 18,027 25,337 23,095 28,110 26,894
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
6 _ | s |6 |56 |5 |s5_|5s5s_.1]|25_15_
Zone| 88 | 28 |83 |59 |82 | 55 | 89 | 59 | 88 | £
No. | 38 | €8 |38 | 2|28 | €8 | 38 | €8 | 28 | €%
o — e - o - s - o - e - o — b=l o — s -
a < a < a < a < a <
53 7,459 4,515 7,801 4,811 9,617 6,683 11,342 8,489 12,348 9,843
54 20,430 | 16,864 | 21,801 | 18,051 | 29,066 | 25,540 35,970 32,769 39,992 38,187
55 17,737 8,945 18,515 | 9,389 | 22,127 11,198 25,189 11,266 38,830 11,385
56 5,736 2,352 5,844 2,403 6,383 2,665 7,335 3,461 8,039 4,044
57 67,813 | 88,029 | 68,043 | 88,063 | 69,373 89,162 69,719 89,697 70,388 90,685
58 26,062 | 18,386 | 26,963 | 18,794 | 31,529 20,995 35,481 21,119 37,035 21,347
59 19,471 | 17,502 | 20,781 | 18,747 | 28,172 26,965 35,411 35,242 39,876 41,357
60 19,471 | 17,502 | 20,781 | 18,747 | 28,172 26,965 35,411 35,242 39,876 41,357
61 20,092 | 14,448 | 21,496 | 15,473 | 29,004 22,224 36,279 29,026 40,419 34,048
62 14,422 | 10,419 | 14,495 | 10,540 | 15,059 11,465 18,219 14,647 20,027 17,034
63 14,735 | 13,973 | 14,770 | 13,977 | 15,184 14,475 18,464 18,522 20,538 21,556
64 16,118 | 14,354 | 16,372 | 14,359 | 18,048 15,087 22,026 19,311 24,359 22,476
65 22,140 | 23,668 | 22,423 | 23,678 | 23,425 | 23,789 28,940 30,516 32,406 35,558
66 47,529 | 59,450 | 47,545 | 59,474 | 47,789 | 59,853 48,021 60,209 48,470 60,870
67 10,104 7,515 10,693 | 8,256 | 13,407 11,589 15,689 13,963 19,668 14,113
68 11,265 8,700 11,919 | 9,304 | 15,588 13,293 19,177 17,310 21,370 20,277
69 11,265 8,700 11,919 | 9,304 | 15,588 13,293 19,177 17,310 21,370 20,277
70 11,488 5,685 12,199 | 6,071 | 15,825 8,610 19,302 11,169 21,122 13,057
71 11,488 5,685 12,098 | 6,236 | 14,961 8,712 18,411 11,725 31,932 21,945
72 7,403 3,651 7,817 3,952 9,745 5571 11,717 7,389 13,175 8,722
73 11,667 6,899 12,322 | 7,576 | 15,379 10,620 19,068 14,325 27,713 26,892
74 16,675 9,734 17,320 | 10,096 | 20,396 11,688 22,970 11,756 34,427 11,882
75 31,066 | 32,198 | 31,557 | 32,210 | 34,735 33,533 37,704 33,733 50,721 34,102
76 26,571 | 23,955 | 26,964 | 24,015 | 28,943 | 25,552 29,055 25,702 29,286 25,981
77 21,619 | 12,951 | 22,512 | 13,453 | 26,748 15,640 29,841 15,733 30,555 15,902
78 38,217 | 40,695 | 38,230 | 40,712 | 38,279 40,753 38,446 40,996 38,781 41,445
79 28,827 | 35,517 | 30,756 | 38,046 | 42,060 54,019 52,903 69,439 60,299 80,996
80 28,827 | 35,517 | 31,265 | 39,175 | 41,941 55,626 53,916 75,648 61,821 88,842
81 20,053 | 14,427 | 20,517 | 14,431 | 23,254 15,198 26,026 15,288 38,333 15,453
82 12,087 | 12,890 | 12,929 | 14,048 | 17,263 20,274 22,005 27,266 25,488 32,388
83 12,087 | 12,890 | 12,929 | 14,048 | 17,263 20,274 22,005 27,266 25,488 32,388
84 12,087 | 12,890 | 12,929 | 14,048 | 17,263 20,274 22,005 27,266 25,488 32,388
85 35,953 | 46,195 | 39,096 | 50,965 | 53,156 72,420 69,043 98,530 1,21,912 | 1,87,091
86 12,684 | 10,574 | 13,430 | 11,307 | 17,492 15,934 21,363 20,401 23,728 23,748
87 12,684 | 10,574 | 13,430 | 11,307 | 17,492 15,934 21,363 20,401 23,728 23,748
88 11,320 9,120 11,959 | 9,749 | 15,441 13,715 18,759 17,543 20,786 20,413
89 32,032 | 32,329 | 34,278 | 34,631 | 46,630 | 49,155 58,409 63,176 65,720 73,685
90 25,115 | 19,099 | 25,703 | 19,107 | 29,229 20,180 31,027 20,299 31,255 20,520
91 57,374 | 73,779 | 57,394 | 73,808 | 59,910 77,991 60,209 78,457 60,786 79,319
92 52,447 | 79,469 | 57,034 | 86,796 | 81,433 | 1,26,211 | 1,08,649 | 1,70,467 | 1,28,597 | 2,02,884
93 52,447 | 79,469 | 57,034 | 86,796 | 81,433 | 1,26,211 | 1,08,649 | 1,70,467 | 1,28,597 | 2,02,884
94 52,447 | 79,469 | 57,034 | 86,796 | 81,433 | 1,26,211 | 1,08,649 | 1,70,467 | 1,28,597 | 2,02,884
95 52,447 | 79,469 | 57,034 | 86,796 | 81,433 | 1,26,211 | 1,08,649 | 1,70,467 | 1,28,597 | 2,02,884
96 35,509 | 38,466 | 35,520 | 38,481 | 36,198 39,585 36,358 39,821 36,677 40,258
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES

6 _ | s |6 |56 |5 |s5_|5s5s_.1]|25_15_
Zone| 88 | 28 |83 |59 |82 | 55 | 89 | 59 | 88 | £
No. | 38 | €8 |38 | 2|28 | €8 | 38 | €8 | 28 | €%

o — e - o - s - o - e - o — b=l o — s -

a < a < a < a < a <
97 18,205 | 16,924 | 18,210 | 16,932 | 18,231 16,949 18,300 17,048 18,442 17,233
98 18,205 | 16,924 | 19,376 | 18,114 | 25,810 | 25,630 31,946 32,885 35,741 38,323
99 17,721 8,797 17,724 | 8,800 | 17,892 9,050 17,942 9,101 18,058 9,198
100 | 22,734 | 17,611 | 23,666 | 18,330 | 27,995 21,418 31,037 21,544 44,500 21,777
101 | 26,976 | 24,044 | 26,983 | 24,054 | 27,782 25,360 27,891 25,511 28,115 25,787
102 | 64,219 | 88,774 | 64,243 | 88,810 | 66,242 92,134 66,588 92,685 67,246 93,704
103 5,434 14,747 6,986 | 16,425 | 14,526 | 25,031 21,079 32,436 23,151 34,966
104 | 16,299 | 14,664 | 17,324 | 15,691 | 22,938 | 22,180 28,288 28,443 31,581 33,138
105 | 16,299 | 14,664 | 17,324 | 15,691 | 22,938 | 22,180 28,288 28,443 31,581 33,138
106 | 19,314 9,700 19,480 | 9,974 | 20,290 11,297 20,350 11,363 20,487 11,484
107 8,449 3,057 10,345 | 3,896 | 19,028 8,195 26,659 11,893 28,852 13,155
108 9,359 2,847 11,333 | 3,669 | 20,354 7,890 28,286 11,522 30,557 12,762
109 | 19,896 | 14,477 | 21,209 | 15,490 | 27,412 20,680 32,830 25,144 34,471 26,668
110 | 20,540 | 26,794 | 23,281 | 29,338 | 36,416 | 42,388 47,859 53,616 51,402 57,452
111 | 42,023 | 62,643 | 46,312 | 67,761 | 67,365 94,023 85,626 1,16,620 91,489 1,24,341
112 | 35,854 | 52,868 | 39,693 | 57,284 | 58,472 79,944 74,771 99,441 79,973 1,06,101
113 | 48,337 | 74,333 | 53,073 | 80,293 | 76,453 | 1,10,865 96,710 1,37,172 | 1,03,269 | 1,46,157
114 | 42,187 | 51,004 | 45,107 | 54,641 | 59,528 73,294 72,022 89,345 76,070 94,828
115 | 17,125 | 20,851 | 19,621 | 22,966 | 31,496 33,823 41,856 43,166 45,027 46,357
116 5,143 131 6,782 759 14,241 3,979 20,804 6,750 22,673 7,697
117 | 25,349 | 21,872 | 27,065 | 23,413 | 35,280 31,327 42,440 38,136 44,651 40,462
118 | 22,019 | 14,706 | 22,024 | 14,711 | 22,054 14,725 22,127 14,812 22,285 14,973
119 | 21,884 | 11,433 | 21,889 | 11,438 | 22,282 12,057 22,349 12,128 22,499 12,256
120 24,310 | 14,613 | 24,315 | 14,618 | 24,350 14,633 24,426 14,718 24,596 14,876
121 | 25,449 | 23,736 | 25,456 | 23,746 | 25,560 | 23,891 25,661 24,032 25,868 24,294
122 | 28,299 | 43,495 | 31,626 | 47,249 | 50,292 70,945 68,127 93,821 79,553 1,10,970
123 | 13,153 | 12,837 | 13,392 | 13,100 | 14,937 15,082 15,052 15,223 15,303 15,486
124 | 15,097 8,423 15,099 | 8,426 | 15,269 8,685 15,313 8,736 15,412 8,829
125 17,639 | 11,113 | 17,871 | 11,368 | 18,966 12,715 19,027 12,790 19,159 12,926
126 | 19,085 | 13,740 | 19,539 | 14,497 | 21,363 17,529 21,563 17,837 21,726 18,029
127 | 23,710 | 19,000 | 23,716 | 19,007 | 23,829 19,165 23,916 19,279 24,098 19,488
128 | 21,466 | 16,895 | 21,472 | 16,903 | 22,076 17,886 22,155 17,990 22,322 18,184
129 | 39,561 | 37,007 | 40,885 | 37,908 | 46,272 42,583 46,464 42,838 46,852 43,307
130 | 10,674 7,309 11,289 | 7,812 | 14,655 11,130 17,931 14,473 19,859 16,941
131 | 13,742 9,880 13,889 | 9,885 | 14,332 9,894 14,378 9,953 14,474 10,057
132 1,490 1,285 1,490 1,362 1,959 2,199 2,512 3,364 2,996 4,123
133 2,060 2,026 2,061 2,141 2,080 2,611 2,083 2,628 2,094 2,659
134 954 1,062 954 1,117 1,202 1,823 1,495 2,805 1,751 3,445
135 954 1,062 954 1,117 1,202 1,823 1,495 2,805 1,751 3,445
136 954 1,062 954 1,117 1,202 1,823 1,495 2,805 1,751 3,445
137 1,558 2,322 1,558 2,432 1,568 2,900 1,571 2,918 1,578 2,953
138 1,139 6,539 1,139 7,030 1,143 8,923 1,144 9,443 1,149 9,550
139 1,533 9,908 1,533 | 10,644 | 1,539 13,484 1,541 14,265 1,548 14,424
140 961 2,295 1,024 2,545 1,301 4,018 1,628 6,067 1,914 7,401
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES

6 _ | s |6 |56 |5 |s5_|5s5s_.1]|25_15_
Zone| 88 | 28 |83 |59 |82 | 55 | 89 | 59 | 88 | £
No. | 38 | €8 |38 | 2|28 | €8 | 38 | €8 | 28 | €%

o — e - o - s - o - e - o — b=l o — s -

a < a < a < a < a <
141 961 2,295 1,024 2,545 1,301 4,018 1,628 6,067 1,914 7,401
142 1,497 697 1,499 780 1,971 1,305 2,529 2,036 3,017 2,512
143 1,497 697 1,499 780 1,971 1,305 2,529 2,036 3,017 2,512
144 1,497 697 1,499 780 1,971 1,305 2,529 2,036 3,017 2,512
145 1,497 697 1,499 780 1,518 1,093 1,520 1,228 1,527 1,244
146 1,497 697 1,499 780 1,518 1,093 1,520 1,228 1,527 1,244
147 7,403 3,651 7,817 3,952 9,745 5,571 11,717 7,389 13,175 8,722
148 5,736 2,352 5,844 2,403 6,383 2,665 7,335 3,461 8,039 4,044
149 5,736 2,352 5,844 2,403 6,383 2,665 7,335 3,461 8,039 4,044
150 5,736 2,352 5,844 2,403 6,383 2,665 7,335 3,461 8,039 4,044
151 5,736 2,352 5,844 2,403 6,383 2,665 7,335 3,461 8,039 4,044
152 5,736 2,352 5,844 2,403 6,383 2,665 7,335 3,461 8,039 4,044
153 4,870 1,701 4,942 1,735 5,301 1,910 5,474 1,920 5,492 1,937
154 | 16,930 | 12,645 | 17,019 | 12,793 | 17,707 13,922 21,569 17,810 23,779 20,726
155 | 14,735 | 13,973 | 14,770 | 13,977 | 15,184 14,475 18,464 18,522 20,538 21,556
156 8,935 7,185 8,952 7,188 9,160 7,438 10,801 9,462 11,838 10,979
157 | 16,118 | 14,354 | 16,372 | 14,359 | 18,048 15,087 22,026 19,311 24,359 22,476

Table 2.19: Horizon

Year Trip Ends of Different Zones for Optimistic Scenario

5 _ | 5|56 |5 |5 |5 |56 |5_.1|535_1|5_.
Zone| 8% | 29 |85 | 22 | 88 | 59 | 8F | €9 | 83 | £3
No. | 238 | €8 |28 | §8 | 38 | 88 | 38 | 88 | 28 | €%

o — B8~ o — B~ o — B~ o — s~ o — B~

a < a < a < a < a <
1 7,700 3,568 8,101 3,693 10,258 5,461 12,703 7,755 15,284 10,171
2 13,784 7,792 14,721 7,979 21,521 11,782 33,168 18,759 51,725 33,881
3 6,751 2,864 7,071 2,979 8,774 4,354 10,700 6,137 12,734 8,018
4 6,751 2,864 7,071 2,979 8,774 4,354 10,700 6,137 12,734 8,018
5 10,366 5,328 11,004 5,479 15,629 8,014 24,580 14,314 37,997 25,760
6 15,026 | 17,223 | 15,881 17,549 22,493 26,936 30,825 39,116 39,610 51,953
7 15,026 | 17,223 | 15,881 17,549 22,493 26,936 30,825 39,116 39,610 51,953
8 15,026 | 17,223 | 15,881 17,549 22,493 26,936 30,825 39,116 39,610 51,953
9 15,026 | 17,223 | 15,881 17,549 22,493 26,936 30,825 39,116 39,610 51,953
10 15,026 | 17,223 | 15,881 17,549 21,527 25,612 26,431 32,638 28,433 35,327
11 18,800 | 12,744 | 20,146 13,004 26,925 19,598 34,180 27,606 41,772 36,198
12 15,189 7,224 16,285 7,404 24,135 10,913 31,497 16,909 42,826 30,501
13 20,194 | 12,977 | 21,680 13,242 32,417 19,582 47,162 25,330 62,652 27,855
14 45,903 | 53,247 | 49,153 54,104 69,497 73,865 83,284 87,762 87,638 88,390
15 15,160 | 13,045 | 16,123 13,311 22,257 20,312 29,352 28,973 36,354 38,035
16 15,160 | 13,045 | 19,576 17,542 27,439 26,850 36,595 38,368 45,685 50,419
17 19,039 | 15,910 | 20,341 16,218 28,313 24,803 37,446 35,426 46,376 46,542
18 13,738 | 10,739 | 14,605 10,971 19,353 16,289 24,704 22,916 28,297 27,442
19 24594 | 27,499 | 26,211 27,975 36,971 42,450 49,414 60,028 62,642 78,890
20 29,362 | 33,519 | 39,395 45,146 56,519 68,659 76,433 97,213 97,628 1,27,856
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
5 _ | 5|56 | 5. |5 |5 |56 |5_.|535_1|5_.
zone| 89 | £9 |89 | ZS | 89 | 59 | 8F | 59 | 89 | £
No. | 38 | €8 |28 | 88 | 38 | 88 | 38 | 8 | 28 | €%
o — = o — s~ o — s - o — =l o — =
a < a < a < a < a <
21 13,973 | 10,664 | 17,862 14,328 24,732 21,883 32,629 31,231 40,376 41,011
22 16,382 | 12,946 | 21,136 17,408 29,5633 26,642 39,185 38,067 48,654 50,021
23 22,009 | 17,340 | 23,586 17,669 35,255 26,384 50,738 34,775 60,465 38,929
24 28,802 | 21,881 | 30,981 22,276 47,005 33,326 74,792 53,750 1,12,852 97,819
25 20,893 | 12,817 | 22,454 13,078 33,785 19,466 55,802 35,341 84,211 64,179
26 19,673 | 11,987 | 21,128 12,237 31,678 18,198 46,752 24,341 62,860 27,689
27 20,801 | 12,487 | 22,360 | 12,743 33,658 18,960 54,197 32,280 85,901 58,586
28 23,150 | 16,320 | 24,867 16,634 37,446 24,824 58,627 39,054 93,935 70,965
29 21,040 | 14,846 | 22,572 15,139 33,804 22,571 50,354 31,702 67,722 37,848
30 7,777 4,530 9,422 6,052 12,314 9,092 15,613 12,854 18,826 16,788
31 7,777 4,530 9,422 6,052 12,314 9,092 15,613 12,854 18,826 16,788
32 17,057 | 12,786 | 18,222 13,046 26,840 19,418 38,206 25,399 49,500 28,248
33 34,903 | 34,371 | 37,436 | 34,950 56,533 52,429 86,734 79,213 1,44,298 | 1,44,346
34 38,121 | 40,918 | 40,840 | 41,593 61,560 62,437 93,050 92,560 1,56,533 | 1,68,734
35 19,165 | 18,233 | 20,427 18,574 29,969 27,710 41,507 36,090 47,324 39,916
36 19,165 | 18,233 | 25,132 24,542 35,801 37,670 48,312 53,912 60,812 70,905
37 32,945 | 34,235 | 35,277 | 34,812 48,058 44,333 55,430 49,159 58,851 49,208
38 35,445 | 38,153 | 47,552 51,396 67,962 78,199 91,414 1,10,748 | 1,16,316 | 1,45,676
39 21,632 | 26,593 | 28,945 35,805 41,659 54,402 56,707 76,984 72,779 1,01,217
40 21,632 | 26,593 | 28,945 35,805 41,659 54,402 56,707 76,984 72,779 1,01,217
41 27,796 | 35,323 | 37,546 47,579 54,499 72,374 74,564 1,02,483 95,992 1,34,794
42 46,002 | 64,006 | 63,244 | 86,306 94,820 | 1,33,129 | 1,33,255 | 1,91,057 | 1,72,933 | 2,51,671
43 24,569 | 32,203 | 33,190 | 43,393 48,978 66,804 68,196 95,769 88,036 1,26,077
44 24,569 | 32,203 | 26,079 | 32,749 37,943 48,898 50,042 63,620 55,732 70,207
45 20,452 | 15,208 | 26,247 20,390 35,198 30,815 44,797 43,353 55,306 56,442
46 20,618 | 16,415 | 26,569 22,012 35,894 33,285 46,019 46,844 57,045 60,998
47 13,013 8,494 16,426 11,394 21,889 17,140 27,837 24,117 34,083 31,605
48 13,013 8,494 16,426 11,394 21,889 17,140 27,837 24,117 34,083 31,605
49 17,714 | 13,907 | 22,882 18,695 31,297 28,283 40,628 39,927 50,465 52,422
50 9,384 6,190 11,600 8,288 15,207 12,399 19,208 17,391 23,426 22,749
51 14,809 | 11,943 | 19,008 16,047 25,910 24,242 33,639 34,193 41,805 44,871
52 14,809 | 11,943 | 19,008 16,047 25,910 24,242 33,639 34,193 41,805 44,871
53 7,459 4,515 9,001 6,029 11,521 8,949 14,326 12,496 17,287 16,303
54 20,430 | 16,864 | 26,598 | 22,682 36,680 34,371 47,906 48,563 59,752 63,796
55 17,737 8,945 19,059 9,150 28,542 13,547 46,471 24,473 72,743 44,321
56 5,736 2,352 5,962 2,459 7,608 3,464 9,124 4,839 10,725 6,288
57 67,813 | 88,029 | 72,555 89,395 1,05,271 | 1,27,584 | 1,39,043 | 1,58,386 | 1,62,254 | 1,66,606
58 26,062 | 18,386 | 28,035 18,729 42,469 27,982 69,121 47,815 1,11,417 86,974
59 19,471 | 17,502 | 25,465 23,556 36,133 36,145 48,546 51,719 60,864 68,017
60 19,471 | 17,502 | 25,465 | 23,556 36,133 36,145 48,546 51,719 60,864 68,017
61 20,092 | 14,448 | 26,016 19,436 36,381 29,777 48,108 42,572 59,442 55,961
62 14,422 | 10,419 | 15,367 10,645 21,419 14,305 26,870 20,095 32,561 26,307
63 14,735 | 13,973 | 15,634 14,252 21,583 19,787 27,853 27,874 34,477 36,552
64 16,118 | 14,354 | 17,151 14,637 24,947 21,816 32,147 30,752 39,734 40,343
65 22,140 | 23,668 | 23,589 | 24,089 34,719 36,059 45,816 50,959 57,572 66,950
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES
5 _ | 5|56 | 5. |5 |5 |56 |5_.|535_1|5_.
zone| 89 | £9 |89 | ZS | 89 | 59 | 8F | 59 | 89 | £
No. | 38 | €8 |28 | 88 | 38 | 88 | 38 | 8 | 28 | €%
o — = o — s~ o — s - o — =l o — =
a < a < a < a < a <
66 47,529 | 59,450 | 50,808 | 60,397 57,805 61,204 71,085 65,332 76,940 65,397
67 10,104 7,515 10,668 7,699 14,889 11,359 21,820 20,455 33,136 36,979
68 11,265 8,700 14,230 11,678 19,498 17,787 25,608 25,344 31,655 33,252
69 11,265 8,700 14,230 11,678 19,498 17,787 25,608 25,344 31,655 33,252
70 11,488 5,685 14,274 7,609 19,067 11,500 24,332 16,312 29,272 21,349
71 11,488 5,685 12,236 5,842 17,621 8,561 24,204 15,319 33,728 27,594
72 7,403 3,651 8,928 4,888 11,524 7,311 14,530 10,458 17,702 13,773
73 11,667 6,899 12,405 7,073 15,985 10,416 22,450 18,725 32,703 33,818
74 16,675 9,734 17,868 9,950 26,520 14,751 43,293 26,684 68,480 48,362
75 31,066 | 32,198 | 33,249 32,744 49,845 49,102 85,774 89,755 1,45,106 | 1,63,610
76 26,571 | 23,955 | 28,472 24,380 42,678 36,448 60,564 47,526 77,397 52,590
77 21,619 | 12,951 | 23,253 13,214 35,085 19,672 55,884 32,400 88,438 58,805
78 38,217 | 40,695 | 40,265 | 41,366 49,861 56,081 56,525 66,196 57,145 66,252
79 28,827 | 35,517 | 38,878 47,840 56,254 72,772 76,708 1,03,047 98,530 1,35,538
80 28,827 | 35,517 | 30,704 36,113 45,385 54,180 60,413 74,740 70,045 87,443
81 20,053 | 14,427 | 21,492 14,711 28,741 21,927 42,291 39,860 64,166 72,437
82 12,087 | 12,890 | 15,703 17,415 22,234 26,728 30,475 38,813 39,162 51,548
83 12,087 | 12,890 | 15,703 17,415 22,234 26,728 30,475 38,813 39,162 51,548
84 12,087 | 12,890 | 15,703 17,415 22,234 26,728 30,475 38,813 39,162 51,548
85 35,953 | 46,195 | 38,330 | 46,948 54,850 70,508 75,483 1,01,058 90,053 1,22,808
86 12,684 | 10,574 | 16,180 14,201 21,990 21,423 28,571 30,193 35,541 39,606
87 12,684 | 10,574 | 16,180 14,201 21,990 21,423 28,571 30,193 35,541 39,606
88 11,320 9,120 14,316 12,239 19,297 18,431 24,938 25,949 30,912 34,017
89 32,032 | 32,329 | 42,706 | 43,541 60,548 66,210 80,873 93,739 1,02,418 | 1,23,279
90 25,115 | 19,099 | 26,874 19,452 34,901 29,073 45,700 44,562 69,272 81,029
91 57,374 | 73,779 | 61,353 74,937 70,162 84,797 75,642 90,529 76,473 90,620
92 52,447 | 79,469 | 73,124 | 1,07,693 | 1,11,075 | 1,66,662 | 1,59,983 | 2,43,178 | 2,11,524 | 3,23,806
93 52,447 | 79,469 | 73,124 | 1,07,693 | 1,11,075 | 1,66,662 | 1,59,983 | 2,43,178 | 2,11,524 | 3,23,806
94 52,447 | 79,469 | 73,124 | 1,07,693 | 1,11,075 | 1,66,662 | 1,59,983 | 2,43,178 | 2,11,524 | 3,23,806
95 52,447 | 79,469 | 73,124 | 1,07,693 | 1,11,075 | 1,66,662 | 1,59,983 | 2,43,178 | 2,11,524 | 3,23,806
96 35,509 | 38,466 | 38,012 39,105 47,095 49,721 52,173 55,037 52,926 55,093
97 18,205 | 16,924 | 19,345 17,246 20,934 18,244 22,219 19,452 22,576 19,471
98 18,205 | 16,924 | 23,761 | 22,765 33,037 34,498 43,590 48,744 54,775 64,031
99 17,721 8,797 18,549 9,000 19,762 9,996 20,459 10,643 20,991 10,652
100 | 22,734 | 17,611 | 24,379 17,944 36,533 26,797 61,205 48,801 99,839 88,776
101 | 26,976 | 24,044 | 28,827 24,471 34,679 30,942 37,634 34,091 38,301 34,126
102 | 64,219 | 88,774 | 68,496 90,153 84,943 1,13,931 92,862 1,25,220 93,494 1,25,345
103 5,434 14,747 | 12,793 24,386 24,855 41,657 38,446 62,430 53,020 84,116
104 16,299 | 14,664 | 21,139 19,718 29,204 29,847 38,364 42,145 48,068 55,344
105 16,299 | 14,664 | 21,139 19,718 29,204 29,847 38,364 42,145 48,068 55,344
106 19,314 9,700 20,232 9,915 21,585 11,031 22,359 11,749 22,950 11,761
107 8,449 3,057 15,476 7,871 25,268 16,494 34,770 26,866 45,645 37,696
108 9,359 2,847 16,595 7,572 26,591 16,040 36,194 26,224 47,234 36,857
109 19,896 | 14,477 | 25,481 19,408 34,074 29,318 43,261 41,237 53,332 53,679
110 | 20,540 | 26,794 | 32,856 41,405 52,445 67,584 73,989 99,075 97,325 1,31,948
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND

ESTIMATES

5 _ | 5|56 | 5. |5 |5 |56 |5_.|535_1|5_.
zone| 89 | £9 |89 | ZS | 89 | 59 | 8F | 59 | 89 | £
No. | 38 | €8 |28 | 88 | 38 | 88 | 38 | 8 | 28 | €%

o — = o — s~ o — s - o — =l o — =

a < a < a < a < a <
111 | 42,023 | 62,643 | 63,144 92,050 98,446 1,44,743 | 1,38,835 | 2,08,124 | 1,81,866 | 2,74,287
112 | 35,854 | 52,868 | 54,496 78,242 85,424 1,23,704 | 1,220,610 | 1,78,390 | 1,58,187 | 2,35,477
113 | 48,337 | 74,333 | 72,156 | 1,08,568 | 1,12,384 | 1,69,906 | 1,58,777 | 2,43,687 | 2,08,044 | 3,20,707
114 | 42,187 | 51,004 | 56,892 68,523 81,744 1,04,145 | 1,10,417 | 1,46,993 | 1,40,860 | 1,91,720
115 17,125 | 20,851 | 28,019 33,009 45,044 54,792 63,493 80,996 83,603 1,08,349
116 5,143 131 11,057 3,735 19,125 10,193 26,768 17,961 35,612 26,069
117 | 25,349 | 21,872 | 33,017 29,350 45,170 44,465 58,494 62,645 72,945 81,623
118 | 22,019 | 14,706 | 22,927 14,996 23,325 15,425 24,258 16,442 24,802 16,458
119 | 21,884 | 11,433 | 22,723 11,676 24,748 14,665 25,995 16,100 26,632 16,116
120 | 24,310 | 14,613 | 25,796 14,901 27,680 15,465 28,725 16,483 29,482 16,500
121 | 25,449 | 23,736 | 26,648 24,159 27,846 25,903 29,169 27,631 29,619 27,659
122 | 28,299 | 43,495 | 44,582 65,223 72,104 1,04,086 | 1,03,809 | 1,51,279 | 1,37,491 | 2,01,923
123 13,153 | 12,837 | 13,990 14,254 19,422 23,168 23,737 29,770 25,027 30,648
124 15,097 8,423 15,417 8,621 16,880 10,818 17,749 11,888 18,114 11,900
125 17,639 | 11,113 | 18,653 11,350 22,391 15,753 24,768 19,131 25,644 19,769
126 19,085 | 13,740 | 19,876 14,014 21,914 17,107 22,847 18,232 23,271 18,251
127 | 23,710 | 19,000 | 24,758 19,353 25,622 20,543 26,747 21,906 27,249 21,927
128 | 21,466 | 16,895 | 22,996 17,216 32,502 22,793 44,620 26,330 53,114 26,356
129 | 39,561 | 37,007 | 42,516 37,624 58,971 56,456 76,193 77,644 86,775 90,559
130 10,674 7,309 13,361 9,802 18,095 14,887 23,515 21,178 28,813 27,761
131 13,742 9,880 14,629 10,098 19,062 14,651 22,890 18,625 24,693 20,155
132 1,490 1,285 1,608 1,383 2,890 2,260 3,880 3,424 4,953 4,632
133 2,060 2,026 2,237 2,173 4,248 3,055 5,133 3,681 5,601 3,719
134 954 1,062 1,016 1,145 2,088 1,890 2,799 2,878 3,560 3,904
135 954 1,062 1,016 1,145 2,088 1,890 2,799 2,878 3,560 3,904
136 954 1,062 1,016 1,145 2,088 1,890 2,799 2,878 3,560 3,904
137 1,558 2,322 1,683 2,489 3,792 3,477 4,543 4,172 4,876 4,202
138 1,139 6,539 1,220 6,985 6,295 9,597 7,465 11,408 7,693 11,449
139 1,533 9,908 1,656 10,576 9,267 14,493 11,022 17,211 11,363 17,272
140 961 2,295 1,145 3,355 3,940 5,325 5,505 7,938 7,158 10,652
141 961 2,295 1,145 3,355 3,940 5,325 5,505 7,938 7,158 10,652
142 1,497 697 1,616 757 2,411 1,286 3,173 1,989 4,010 2,718
143 1,497 697 1,616 757 2,411 1,286 3,173 1,989 4,010 2,718
144 1,497 697 1,616 757 2,411 1,286 3,173 1,989 4,010 2,718
145 1,497 697 1,616 757 2,532 1,118 3,046 1,379 3,359 1,403
146 1,497 697 1,616 757 2,532 1,118 3,046 1,379 3,359 1,403
147 7,403 3,651 8,928 4,888 11,524 7,311 14,530 10,458 17,702 13,773
148 5,736 2,352 5,962 2,459 7,608 3,464 9,124 4,839 10,725 6,288
149 5,736 2,352 5,962 2,459 7,608 3,464 9,124 4,839 10,725 6,288
150 5,736 2,352 5,962 2,459 7,608 3,464 9,124 4,839 10,725 6,288
151 5,736 2,352 5,962 2,459 7,608 3,464 9,124 4,839 10,725 6,288
152 5,736 2,352 5,962 2,459 7,608 3,464 9,124 4,839 10,725 6,288
153 4,870 1,701 5,020 1,799 6,115 2,466 7,925 3,573 10,922 6,133
154 16,930 | 12,645 | 18,086 12,905 25,483 17,378 32,145 24,454 39,102 32,049
155 14,735 | 13,973 | 15,634 14,252 21,583 19,787 27,853 27,874 34,477 36,552
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8,935 7,185 9,385 7,364 12,359 10,132 15,494 14,175 18,806 18,514
16,118 | 14,354 | 17,151 | 14,637 24,947 21,816 32,147 30,752 39,734 40,343
Table 2.20: Population-Employment Summary for Moderate Scenario
Horizon : Population Growth Motorised
Year Population | Employment (CAGR) WFPR Person Trips PCTR
2011 30,46,163 9,85,494 2.75% 32.4%
2019 37,11,454 12,24,780 2.50% 33.0% 30,14,657 0.81
2021 38,99,346 12,86,784 2.50% 33.0% 31,56,488 0.81
2031 47,53,281 16,39,882 2.00% 34.5% 39,07,409 0.82
2041 55,16,377 19,85,896 1.50% 36.0% 46,22,947 0.84
2051 61,54,113 22,77,022 1.10% 37.0% 52,07,116 0.85
Table 2.21: Population-Employment Summary for Optimistic Scenario
Horizon . Population Growth Motorised
Year Population | Employment (CAGR) WFPR S T PCTR
2011 30,46,163 9,85,494 2.75% 32.4%
2019 37,11,454 12,24,780 2.50% 33.0% 30,14,657 0.81
2021 42,80,336 15,12,958 3.46% 35.3% 35,95,649 0.84
2031 58,87,865 22,22,380 3.24% 37.7% 50,70,774 0.86
2041 77,22,824 31,04,729 2.75% 40.2% 68,30,860 0.88
2051 96,47,378 40,92,181 2.25% 42.4% 87,66,315 0.91

Trip Distribution
The second stage of the process involves distributing the estimated zonal trip ends
within the zones, thereby vyielding the zone wise production-attraction matrix. The
obtained trip ends (as per the established relationship with relevant zonal parameters)
were distributed as per the conventional doubly constrained gravity model and further
calibrated and validated as per the observed movement pattern from the primary
Origin-Destination Survey. The general form of gravity model used is of the form:

Tij = ri Gi sj Aj f (cij)

where,
T = number of inter zonal trips between zone | and j and by particular mode
G = total generated trip ends by zone
A = total attracted trip ends by zone

i = generation zone

j = attraction zone

r, s = balancing factors (constants)
f(cij)= Deterrence function of travel impedance between zone i and j
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Mode Choice
The mode choice model is based on the utility of a particular choice of mode i.e. degree
of satisfaction people derives from their mode choices. The parameters of generalized
cost have been associated with each mode to develop the model. The model has been
developed using a set of discrete choice models. The mathematical framework of logit
model is based on the theory of utility which assumes the following form:

exp (Umi)

Pmi =
> "exp (Umi)
mi=1
where,
Pmi — is the probability of selecting mode m by an individual i from the choice set
Umi — is the utility of mode m for individual |
n — number of available modal alternatives
m — is the set of all available travelling modes

The utility function defined using a logit model is defined as:
Ui=K+a X1+ X2

where,

K — Mode Specific Constant

a — Coefficients for the vehicle operating cost

B — Coefficients for the journey time

X1 - Vehicle operating cost attribute

X2 — Journey time attribute

The mode-wise calibrated parameters of the above mentioned utility function are
presented below:

Table 2.22: Calibrated Co-efficient for Mode-wise Utility Functions

Mode K a B
Two Wheeler -0.01 | -0.019 | -0.015
Car -0.42 | -0.015 | -0.025

Auto Rickshaw -1.90 | -0.029 | -0.010
Public Transport | -2.82 | -0.044 | -0.001

The modal split obtained from the mode choice model and from the observed data is
presented below:

Table 2.23: Observed and Calibrated Modal Split for the Base Year (2019)

Total Daily Observed Modal Calibrated Modal
Mode . . .
Trips Split Split
Two Wheeler 15,68,691 52.18% 52.31%
Car 6,95,792 23.14% 23.05%
Auto Rickshaw 3,10,083 10.31% 10.17%
Public Transport 4,31,684 14.36% 14.47%
Total 30,06,250 100.00% 100.00%
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Trip Assignment

In order to assess the corridor-wise MRTS demand, the generated mode wise trip
matrices have been assigned on the developed network as per the generalised costs
of travel.

Generalized Cost = (Distance Travelled) x (Vehicle Operating Cost/km) +
(Travel Time) x (Value of Time/minute)

MRTS demand were assessed using the CUBE Voyager software. Vehicle operating
cost depends on vehicle cost, fuel cost, maintenance cost, cost of repairs, parking
charges, comfort (driving/ safety etc.) cost, fare, transfer (from one mode to another)
cost, type and surface of road, incremental congestion on road etc. Travel time is the
combination of journey time depending on speed, delay time, waiting time for vehicle
availability, transfer time etc. Value of time is the average income (earning) per minute
depending on monthly income of different type of vehicle owners or public transport
travelers.

OPTION EVALUATION

For assessment of alternative MRTS corridor demand, different combinations of MRTS
corridors have been considered along the selected demand corridors. These
combinations of MRTS corridors are mentioned as alternative options. Mass rapid
transit demand for each alternative option has been evaluated for the selection of
suitable MRTS corridors in Jaipur. These alternative options are mentioned below:
1. Option-1:
Corridor 1: Sitapura Industrial Area to Mansarovar
Corridor 2 : Mansarovar to Transport Nagar
2. Option-2:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road)
Corridor 2 : Mansarovar to Transport Nagar
3. Option-3:
Corridor 1: Sitapura Industrial Area to Ambabari (on JNL Marg)
Corridor 2: Mansarovar to Transport Nagar
4, Option-2A:
Corridor 1: Manpur(Ring Road) to Harmada (on Tonk Road)
Corridor 2: Mansarovar to Transport Nagar
5. Option-3A:
Corridor 1: Manpur(Ring Road) to Harmada (on JNL Marg)
Corridor 2: Mansarovar to Transport Nagar
6. Option-4:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road)
Corridor 2: Mansarovar to Badi Chaupar
7. Option-5:
Corridor 1: Sitapura Industrial Area to Ambabari (on JLN Marg)
Corridor 2: Mansarovar — Badi Chaupar
8. Option-6:
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Corridor 1: Ambabari — Sitapura Industrial Area to Ambabari (on Tonk
Road) without connecting Collectorate Circle and with dedicated bus
services for Airport Terminal-1, Airport Terminal-2 and Collectorate
Circle
Corridor 2: Mansarovar — Transport Nagar

9. Option-7:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road) within
air funnel zone on Tonk Road
Corridor 2: Mansarovar — Transport Nagar

10. Option-7A:
Corridor 1: Manpur (Ring Road) to Harmada (on Tonk Road) within air
funnel zone on Tonk Road
Corridor 2: Mansarovar — Transport Nagar

11. Option-8:
Corridor 1: Sitapura Industrial Area to Ambabari (on Tonk Road) within
air funnel zone
Corridor 2: Mansarovar to Transport Nagar
Corridor 3: Sanganer Thana to Mansarovar

12. Option-8A:
Corridor 1: Manpur (Ring Road) to Harmada (on Tonk Road) within air
funnel zone
Corridor 2: Mansarovar to Transport Nagar
Corridor 3: Sanganer Thana to Mansarovar

13. Option-9:
Corridor 1: Sitapura Industrial Area to Ambabari (partly on JLN Marg
and partly on Tonk Road)
Corridor 2: Mansarovar to Transport Nagar

14. Option-9A:
Corridor 1: Manpur (ring Road) to Harmada (partly on JLN Marg and
partly on Tonk Road)
Corridor 2: Mansarovar to Transport Nagar

15. Option-10:
Corridor 1: Sitapura Industrial Area to Ambabari (partly on JLN Marg
and partly on Tonk Road)
Corridor 2: Mansarovar — Transport Nagar
Corridor 3: Mansarovar — Sanganer Thana

16. Option-10A:
Corridor 1: Manpur (Ring Road) to Harmada (partly on JLN Marg and
partly on Tonk Road)
Corridor 2: Mansarovar — Transport Nagar
Corridor 3: Mansarovar — Sanganer Thana

17. Option-11: Mansarovar — Badi Chaupar

Among the above mentioned 17 options, the last option (Option-11) is a do-nothing
option in terms of future MRTS development in Jaipur. Therefore, this option is not for
option evaluation and system selection for future proposed MRTS in Jaipur.
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From rest of the 16 options Option-7, Option-7A, Option-8 and Option-8A have the
highest demand for respective configuration. However, all these four options are with
MRTS alignment within air funnel zone on the Tonk Road. Due to limited ROW
available on the Tonk Road, proposed MRTS should be elevated or underground on
Tonk Road. Underground corridor is difficult to execute for construction limitations and
elevated option is not feasible due to restriction of air funnel zone. Therefore, these
four options are not considered as feasible options.

Estimated demands for Option-1, Option-4 and Option-5 are very low and therefore
these three options are not viable for proposed MRTS corridors in Jaipur.
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Figure 2.15: Maps Showing Different Options or Combinations Developed for Evaluation
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Table 2.24: Estimated MRTS Demand for Different Options

Moderate Scenario

Sl Option Optimistic Scenario Remarks
No. 2021 2023 2031 2041 2051 2021 2023 2031 2041 2051
1 Option-1 54,557 | 65,771 |1,10,628 |1,97,334 | 3,51,179 | 71,865 | 91516 |1,70,1213,10,950 | 6,38,830 | Low demand
2 Option-2  |1,06,185 |1,25,725 |2,03,886 |3,62,039 | 5,87,942 (1,66,254 | 2 01,858 [3,44,277 |5,75,888 | 9,96,526 | Viable for MRTS
3 Option-3 |1,04,052 |1,23,790 |2,02,738 |3,56,629 | 5,81,029 (1,61,435 | 1 96,771 |3,38,115 |5,68,005 | 9,90,799 | Viable for MRTS
4 Option-2A |1,37,501 |1,66,473 |2,82,364 |5,13,669 | 8,47,868 |2,00,019 | 2,48,135 |4,40,598 |7,18,340 [13,27,243 | Viable for MRTS
5 Option-3A |1,36,660 |1,65,403 |2,80,374 |5,07,079 | 8,45,217 |1,98,356 | 2 45 976 |4,36,454 |7,02,916 |13,02,357 | Viable for MRTS
6 Option-4 92,344 |1,09,335 |1,77,297 |3,19,676 | 5,35,884 |1,45,820 | 1 77,162 |3,02,531 |5,07,913 | 8,81,336 | Low demand
7 Option-5 90,869 (1,07,469 |1,73,870 |3,14,308 | 5,13,844 |1,42,349 | 1 73339 |2,97,302 |4,82,068 | 8,17,426 | Low demand

— Viable for MRTS
8 Option-6 |1,06,835 |1,10,796 (2,05,869 (3,65,845 | 5,90,832 |1,67,106 | 2,03,161 |3,47,385 |5,87,592 | 9,97,216 | (revised alignment of

Option-2)

9 Option-7 |1,07,420 |1,28,114 |2,10,886 |3,72,937 | 6,00,452 |1,67,588 | 2 04 548 |3,52,388 (6,03,378 |10,34,097 | Difficult to construct
10 | Option-7A |1,39,565 |1,69,383 |2,88,657 (5,25,636 | 8,58,520 (2,02,762 | 2 51 499 |4,46,448 (7,15,258 |13,55,589 | Difficult to construct
11 | Option-8 (1,19,330 (1,41,277 |2,29,064 |4,05,114 | 6,51,162 |1,84,429 | 2 23 556 |3,80,065 |6,46,378 |11,35,951 | Difficult to construct
12 | Option-8A |1,53,423 |1,84,735 |3,09,982 (5,64,372 | 9,21,457 |2,23,066 | 2 76 170 |4.88,586 (7,78,358 |14,59,456 | Difficult to construct
13 Option-9 |1,06,384 |1,25,867 (2,03,797 (3,62,123 | 5,91,052 |1,65,567 | 2,02,349 |3,49,476 |6,00,090 |10,30,675 | Lower demand per km
14 | Option-9A |1,38,213 |1,67,163 |2,82,962 |5,10,912 | 8,50,848 (2,01,682 | 2,49,698 |4,41,764 (7,11,518 |13,46,844 | Lower demand per km
15 Option-10 |1,17,808 |1,39,202 (2,24,778 |3,97,875 | 6,43,214 (1,82,589 | 2,21,427 |3,76,778 |6,37,385 |11,26,503 | Lower demand per km
16 | Option-10A [1,51,637 (1,82,345 |3,05,176 |5,54,812 | 9,11,782 |2,20,843 | 2,73,349 |4,83,376 |7,73,321 {14,50,689 | Lower demand per km
17 Option-11 31,258 | 37,589 | 62,914 |1,13,618 | 1,99,842 | 35,414 | 44,437 80,529 |1,40,812 | 2,69,566 | Do-nothing
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Option-2 and Option-2A are the revised configurations of Option-9 and Option-9A.
Option-9 and Option-9A have higher demand than Option-2 and Option-2A. However,
Option-9 and Option-9A have higher corridor length and therefore, have lower demand
per km. Therefore, Option-9 and Option-9A are not viable option for proposed MRTS
in Jaipur.

Option-10 and Option-10A are the longer configurations (extended network) of Option-
9 and Option-9A with additional corridor from Mansarovar to Sanganer Thana
connecting the existing phase-1 corridor and proposed corridor on Tonk Road.
Therefore, due to similar reason of lower demand per km, Option-10 and Option-10A
are also not viable for proposed standalone MRTS configuration in Jaipur. However,
the corridor from Mansarovar to Sanganer Thana can be considered as separate
corridor along with other viable configuration.

After a detailed evaluation mentioned above, it is concluded that Option-2, Option-3,
Option-2A, Option-3A and Option-6 are the viable options for proposed MRTS in
Jaipur. Option-2A and Option-3A are the longer configurations (extended network) of
Option-2 and Option-3. Therefore, Option-2A and Option-3A are not considered as
separate options from Option-2 and Option-3. Further, Option-6 is the improved
alignment of Option-2 with ease of construction avoiding some limited ROW section.
Therefore, Option-6 is the more viable option in comparison of Option-2.

ESTIMATED RIDERSHIP FOR PROPOSED METRO

Suitable Option for Proposed Metro

From the option evaluation section it is clear that Option-2A and Option-3A are the
extended network of Option-6 and Option-3. Analysing the detailed ridership of Option-
2A and Option-3A, it is suggested to develop the extended part (which are same for
both of these options) as metro system beyond 2041 due to insufficient ridership for
metro system for these extended parts till the time.

Further, Option-6 has better ridership than Option-3 and the corridor from Mansarovar
to Sanganer Thana is not viable for metro like system from demand perspective.
Therefore, Option-6 has been selected for immediate development as suitable option
for metro like system.

This section covers the estimated ridership details for proposed metro for Option-6 as
this option is evaluated for operation of metro as a suitable mass rapid transit system
in Jaipur. Each corridor-wise and scenario-wise ridership including all station loadings
for Option-6 in different horizon years are presented in this section.

Corridor Brief for Option-6

Option-6 is detailed out as combination of two metro corridors — one is the extension
of existing phase-1 corridor which is considered as east-west corridor and the other is
the new north-south corridor. East-west corridor is called as Mansarovar-Transport
Nagar corridor with total 13 stations. Within these 13 stations, 11 stations are for
phase-1 (Mansarovar-Badi Chaupar) corridor. North-south corridor is called as
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Ambabari — Sitapura Industrial Area corridor with 21 stations. These two corridors
intersect each other at Chandpole station. North-south corridor is planned on Tonk
Road without connecting Collectorate Circle and with dedicated bus services for
Airport Terminal-1, Airport Terminal-2 and Collectorate Circle. Station details for both
the corridors are presented below:

Table 2.25: List of Stations for Different Corridors in Option-6

Mansarovar — Transport Nagar | Ambabari — Sitapura Industrial Area
Sl. No. . :
Corridor Corridor
1 Mansarovar Ambabari
2 New Aatish Market Pani Petch
3 Vivek Vihar Subhash Nagar
4 Shyam Nagar Collectorate
5 Ram Nagar Chandpole
6 Civil Lines Government Hostel
7 Jaipur Railway Station Ashok Marg
8 Sindhi Camp SMS Hospital
9 Chandpole Narayan Singh Circle
10 Choti Chaupar Ram Bagh Circle
11 Badi Chaupar Tonk Phatak
12 Ramganj Chaupar Gandhi Nagar Railway Station
13 Transport Nagar Dev Nagar
14 Mahaveer Nagar
15 Durgapura
16 B2 Bypass
17 Sanganer Sethu
18 Pinjarapole Gaushala
19 Haldi Ghati Gate
20 Kumbha Marg
21 India Gate (SIA)

2.6.3 Ridership Details for Moderate Scenario in Option-6

Estimation of Line-wise Ridership for Moderate Scenario

Corridor (line)-wise ridership summary estimated for realistic (moderate) scenario at
an aggregated network level including daily ridership, peak hour peak direction traffic
(PHPDT), daily passenger-km and average trip length is given below:
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Table 2.26: Proposed Jaipur Metro Phase-2 Ridership Summary (Line Wise) for
Realistic (Moderate) Scenario

Target Corridor Daily PHPDT Daily Average Trip
Year Ridership (Passengers) | Passenger Length/
(Passengers) Kilometres Passenger
(km) Lead (km)
op1 | Mansarovar -l gea 1,265 1,96,786 4.42

Transport Nagar

Ambabari - India
2021 Gate (SIA) 62,271 1,936 4,98,310 8.00

2023 | Mansarovar - 52,439 1,493 233,776 4.46
Transport Nagar

Ambabari - India
2023 Gate (SIA) 74,203 2,335 6,09,725 8.22

2031 | Mansarovar - 83,039 2407 381,735 455
Transport Nagar

Ambabari - India
2031 Gate (SIA) 1,21,931 3,942 10,55,385 8.66

o041 | Mansarovar -1 019 4.209 662,342 4.60
Transport Nagar

Ambabari - India
2041 Gate (SIA) 2,21,726 7,409 20,34,357 9.18

pp51 | Mansarovar -1, 49543 6,594 9,78,168 4.46
Transport Nagar

Ambabari - India
2051 Gate (SIA) 3,71,590 12,743 35,23,035 9.48

Station-wise Boarding and Alighting for Moderate Scenario

The route wise stop to stop passengers obtained from the public transport assignment
model have been extracted for different horizon years for moderate scenario and
presented below. Applying 10% as peak hour factor, peak hour boarding and alighting
was also estimated, which helps in identification of the line PHPDT.
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Table 2.27: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Mansarovar-Transport Nagar Corridor Daily Ridership for Moderate Scenario - Horizon Year 2021

Mansarovar to Transport Nagar Direction

Transport Nagar to Mansarovar Direction

Stg‘gf)n Station Name Boarding | Alighting SeLc(t)l;);al Ststgc.)n Station Name Boarding | Alighting Sei:g;);al

1 Mansarovar 2,601 0 0 13 Transport Nagar 2,701 0 0

2 New Aatish Market 1,427 24 2,601 12 Ramganj Chaupar 3,267 54 2,701
3 Vivek Vihar 1,058 51 4,004 11 Badi Chaupar 3,107 162 5,914
4 Shyam Nagar 1,933 105 5,011 10 Choti Chaupar 3,101 352 8,859
5 Ram Nagar 3,584 445 6,838 9 Chandpole 7,641 6,818 11,607
6 Civil Lines 1,679 395 9,977 8 Sindhi Camp 604 949 12,431
7 Jaipur Railway Stn. 1,760 653 11,262 7 Jaipur Railway Stn. 741 3,441 12,086
8 Sindhi Camp 901 627 12,368 6 Civil Lines 377 1,689 9,386
9 Chandpole 7,077 7,836 12,642 5 Ram Nagar 307 2,000 8,074
10 Choti Chaupar 322 3,418 11,883 4 Shyam Nagar 101 1,866 6,380
11 Badi Chaupar 147 3,271 8,786 3 Vivek Vihar 51 968 4,616
12 Ramganj Chaupar 53 3,136 5,662 2 New Aatish Market 24 1,335 3,699
13 Transport Nagar 0 2,580 2,580 1 Mansarovar 0 2,388 2,388

Total 22,541 22,541 Total 22,022 22,022
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Table 2.28: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Ambabari-India Gate (SIA) Corridor Daily Ridership for Moderate Scenario - Horizon Year 2021

Ambabari to India Gate (SIA) Direction

India Gate (SIA) to Ambabari Direction

Stg‘gf)n Station Name Boarding | Alighting Sel_cél;);al Sts:)lc.)n Station Name Boarding | Alighting Sefg;);al

1 Ambabari 5,252 0 0 21 India Gate (SIA) 499 0 0

2 Pani Petch 1,646 46 5,252 20 Kumbha Marg 1,210 1 499
3 Subhash Nagar 1,259 60 6,852 19 Haldi Ghati Gate 1,380 5 1,708
4 Collectorate 2,544 156 8,051 18 Pinjarapole Gaushala 2,335 21 3,083
5 Chandpole 11,323 3,755 10,439 17 Sanganer Sethu 2,706 57 5,397
6 Government Hostel 1,688 622 18,007 16 B2 Bypass 2,231 101 8,046
7 Ashok Marg 1,049 1,240 19,072 15 Durgapura 1,962 158 10,176
8 SMS Hospital 1,539 1,471 18,881 14 Mahaveer Nagar 1,337 127 11,980
9 Narayan Singh Circle 1,253 1,756 18,948 13 Dev Nagar 2,599 419 13,190
10 Ram Bagh Circle 1,365 2,518 18,445 12 Gandhi Nagar Rly. Stn. 749 161 15,371
11 Tonk Phatak 956 3,158 17,292 11 Tonk Phatak 3,128 1,005 15,959
12 Gandhi Nagar Rly. Stn. 159 711 15,090 10 Ram Bagh Circle 2,438 1,465 18,082
13 Dev Nagar 397 2,581 14,539 9 Narayan Singh Circle 1,642 1,337 19,054
14 Mahaveer Nagar 128 1,255 12,354 8 SMS Hospital 1,406 1,604 19,360
15 Durgapura 155 1,934 11,226 7 Ashok Marg 1,114 1,119 19,161
16 B2 Bypass 103 2,063 9,447 6 Government Hostel 620 1,825 19,156
17 Sanganer Sethu 62 2,402 7,487 5 Chandpole 3,745 11,332 17,951
18 Pinjarapole Gaushala 23 2,105 5,147 4 Collectorate 160 2,474 10,364
19 Haldi Ghati Gate 6 1,306 3,065 3 Subhash Nagar 56 1,317 8,051
20 Kumbha Marg 2 1,145 1,765 2 Pani Petch 44 1,677 6,790
21 India Gate (SIA) 0 622 622 1 Ambabari 0 5,157 5,157

Total 30,909 30,909 Total 31,362 31,362

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.29: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Mansarovar-Transport Nagar Corridor Daily Ridership for Moderate Scenario - Horizon Year 2023

Mansarovar to Transport Nagar Direction

Transport Nagar to Mansarovar Direction

Stg‘gén Station Name Boarding | Alighting SeLc(t)l;);al Ststgc.)n Station Name Boarding | Alighting Sei:g;);al

1 Mansarovar 3,151 0 0 13 Transport Nagar 3,091 0 0

2 New Aatish Market 1,710 28 3,151 12 Ramganj Chaupar 4,061 60 3,091
3 Vivek Vihar 1,229 57 4,833 11 Badi Chaupar 3,693 184 7,093
4 Shyam Nagar 2,246 117 6,005 10 Choti Chaupar 3,764 412 10,602
5 Ram Nagar 3,539 496 8,134 9 Chandpole 8,757 8,048 13,954
6 Civil Lines 2,578 456 11,178 8 Sindhi Camp 714 1,108 14,663
7 Jaipur Railway Stn. 2,079 755 13,299 7 Jaipur Railway Stn. 815 3,430 14,269
8 Sindhi Camp 1,049 744 14,623 6 Civil Lines 433 2,586 11,654
9 Chandpole 8,351 9,013 14,928 5 Ram Nagar 377 2,261 9,502
10 Choti Chaupar 377 4,148 14,266 4 Shyam Nagar 113 2,163 7,618
11 Badi Chaupar 168 3,880 10,495 3 Vivek Vihar 57 1,128 5,567
12 Ramganj Chaupar 60 3,890 6,783 2 New Aatish Market 27 1,608 4,497
13 Transport Nagar 0 2,953 2,953 1 Mansarovar 0 2,916 2,916

Total 26,535 26,535 Total 25,904 25,904

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.30: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Ambabari-India Gate (SIA) Corridor Daily Ridership for Moderate Scenario - Horizon Year 2023

Ambabari to India Gate (SIA) Direction

India Gate (SIA) to Ambabari Direction

Stg‘gf)n Station Name Boarding | Alighting Sel_cél;);al Sts:)lc.)n Station Name Boarding | Alighting Sefg;);al

1 Ambabari 6,552 0 0 21 India Gate (SIA) 653 0 0

2 Pani Petch 2,023 51 6,552 20 Kumbha Marg 1,575 1 653
3 Subhash Nagar 1,527 70 8,524 19 Haldi Ghati Gate 1,829 6 2,227
4 Collectorate 2,978 176 9,982 18 Pinjarapole Gaushala 2,878 24 4,049
5 Chandpole 13,141 4,429 12,784 17 Sanganer Sethu 3,272 65 6,904
6 Government Hostel 2,066 728 21,496 16 B2 Bypass 2,633 116 10,110
7 Ashok Marg 1,266 1,454 22,834 15 Durgapura 2,353 187 12,628
8 SMS Hospital 1,759 1,589 22,645 14 Mahaveer Nagar 1,636 151 14,794
9 Narayan Singh Circle 1,532 2,072 22,815 13 Dev Nagar 2,947 472 16,279
10 Ram Bagh Circle 1,595 2,918 22,275 12 Gandhi Nagar Rly. Stn. 881 191 18,754
11 Tonk Phatak 1,152 3,746 20,952 11 Tonk Phatak 3,724 1,209 19,443
12 Gandhi Nagar Rly. Stn. 189 835 18,357 10 Ram Bagh Circle 2,818 1,710 21,959
13 Dev Nagar 449 2,920 17,711 9 Narayan Singh Circle 1,943 1,638 23,067
14 Mahaveer Nagar 151 1,536 15,240 8 SMS Hospital 1,527 1,835 23,373
15 Durgapura 185 2,320 13,855 7 Ashok Marg 1,304 1,354 23,064
16 B2 Bypass 119 2,427 11,720 6 Government Hostel 713 2,255 23,014
17 Sanganer Sethu 72 2,904 9,412 5 Chandpole 4,433 13,145 21,472
18 Pinjarapole Gaushala 27 2,580 6,579 4 Collectorate 180 2,915 12,759
19 Haldi Ghati Gate 7 1,728 4,026 3 Subhash Nagar 66 1,603 10,024
20 Kumbha Marg 2 1,488 2,305 2 Pani Petch 50 2,071 8,487
21 India Gate (SIA) 0 819 819 1 Ambabari 0 6,465 6,465

Total 36,790 36,790 Total 37,413 37,413

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.31: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Mansarovar-Transport Nagar Corridor Daily Ridership for Moderate Scenario - Horizon Year 2031

Mansarovar to Transport Nagar Direction

Transport Nagar to Mansarovar Direction

Stg‘gf)n Station Name Boarding | Alighting SeLc(t)l;);al Ststgc.)n Station Name Boarding | Alighting Sei:g;);al

1 Mansarovar 5,349 0 0 13 Transport Nagar 4,654 0 0

2 New Aatish Market 2,841 41 5,349 12 Ramganj Chaupar 7,237 84 4,654
3 Vivek Vihar 1,910 79 8,149 11 Badi Chaupar 6,040 272 11,808
4 Shyam Nagar 3,501 163 9,980 10 Choti Chaupar 6,417 649 17,575
5 Ram Nagar 3,362 699 13,318 9 Chandpole 13,220 12,970 23,343
6 Civil Lines 6,170 702 15,981 8 Sindhi Camp 1,151 1,744 23,593
7 Jaipur Railway Stn. 3,354 1,161 21,449 7 Jaipur Railway Stn. 1,114 3,387 23,000
8 Sindhi Camp 1,640 1,209 23,643 6 Civil Lines 659 6,176 20,728
9 Chandpole 13,448 13,723 24,074 5 Ram Nagar 658 3,302 15,211
10 Choti Chaupar 596 7,066 23,799 4 Shyam Nagar 159 3,354 12,566
11 Badi Chaupar 250 6,314 17,329 3 Vivek Vihar 81 1,767 9,372
12 Ramganj Chaupar 84 6,905 11,264 2 New Aatish Market 41 2,698 7,686
13 Transport Nagar 0 4,444 4,444 1 Mansarovar 0 5,029 5,029

Total 42,507 42,507 Total 41,432 41,432

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.32: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Ambabari-India Gate (SIA) Corridor Daily Ridership for Moderate Scenario - Horizon Year 2031

Ambabari to India Gate (SIA) Direction

India Gate (SIA) to Ambabari Direction

Stg‘gf)n Station Name Boarding | Alighting Sel_cél;);al Sts:)lc.)n Station Name Boarding | Alighting Sefg;);al

1 Ambabari 11,754 0 0 21 India Gate (SIA) 1,270 0 0

2 Pani Petch 3,631 74 11,754 20 Kumbha Marg 3,033 2 1,270
3 Subhash Nagar 2,603 108 15,211 19 Haldi Ghati Gate 3,624 10 4,301
4 Collectorate 4,715 254 17,705 18 Pinjarapole Gaushala 5,049 36 7,915
5 Chandpole 20,410 7,125 22,166 17 Sanganer Sethu 5,535 98 12,929
6 Government Hostel 3,577 1,149 35,452 16 B2 Bypass 4,243 174 18,367
7 Ashok Marg 2,134 2,310 37,879 15 Durgapura 3,914 302 22,436
8 SMS Hospital 2,640 2,061 37,703 14 Mahaveer Nagar 2,829 244 26,049
9 Narayan Singh Circle 2,647 3,334 38,282 13 Dev Nagar 4,338 687 28,634
10 Ram Bagh Circle 2,513 4,519 37,595 12 Gandhi Nagar Rly. Stn. 1,408 312 32,285
11 Tonk Phatak 1,935 6,100 35,589 11 Tonk Phatak 6,109 2,023 33,381
12 Gandhi Nagar Rly. Stn. 308 1,331 31,423 10 Ram Bagh Circle 4,341 2,687 37,467
13 Dev Nagar 657 4272 30,400 9 Narayan Singh Circle 3,144 2,840 39,121
14 Mahaveer Nagar 245 2,659 26,785 8 SMS Hospital 2,011 2,760 39,425
15 Durgapura 303 3,864 24,372 7 Ashok Marg 2,064 2,295 38,676
16 B2 Bypass 180 3,881 20,811 6 Government Hostel 1,085 3,978 38,445
17 Sanganer Sethu 109 4,909 17,110 5 Chandpole 7,184 20,397 35,552
18 Pinjarapole Gaushala 41 4,482 12,310 4 Collectorate 259 4,679 22,338
19 Haldi Ghati Gate 11 3,419 7,869 3 Subhash Nagar 102 2,749 17,918
20 Kumbha Marg 3 2,858 4,461 2 Pani Petch 71 3,646 15,271
21 India Gate (SIA) 0 1,606 1,606 1 Ambabari 0 11,697 11,697

Total 60,316 60,316 Total 61,615 61,615

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.33: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Mansarovar-Transport Nagar Corridor Daily Ridership for Moderate Scenario - Horizon Year 2041

Mansarovar to Transport Nagar Direction

Transport Nagar to Mansarovar Direction

Stg‘gf)n Station Name Boarding | Alighting SeLc(t)l;);al Ststgc.)n Station Name Boarding | Alighting Sei:g;);al

1 Mansarovar 9,843 0 0 13 Transport Nagar 7,521 0 0

2 New Aatish Market 5,009 65 9,843 12 Ramganj Chaupar 13,449 113 7,521
3 Vivek Vihar 3,071 114 14,787 11 Badi Chaupar 10,332 393 20,857
4 Shyam Nagar 5,665 231 17,743 10 Choti Chaupar 11,621 996 30,796
5 Ram Nagar 5,265 1,004 23,176 9 Chandpole 22,172 22,968 41,421
6 Civil Lines 10,199 1,147 27,437 8 Sindhi Camp 1,879 2,993 40,625
7 Jaipur Railway Stn. 5,773 1,885 36,488 7 Jaipur Railway Stn. 1,809 5,867 39,511
8 Sindhi Camp 2,789 1,974 40,376 6 Civil Lines 1,076 10,232 35,454
9 Chandpole 23,882 22,981 41,190 5 Ram Nagar 955 5,188 26,298
10 Choti Chaupar 917 12,866 42,091 4 Shyam Nagar 229 5,400 22,065
11 Badi Chaupar 363 10,706 30,142 3 Vivek Vihar 120 2,866 16,894
12 Ramganj Chaupar 116 12,734 19,798 2 New Aatish Market 65 4,799 14,148
13 Transport Nagar 0 7,181 7,181 1 Mansarovar 0 9,414 9,414

Total 72,889 72,889 Total 71,230 71,230

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.34: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Ambabari-India Gate (SIA) Corridor Daily Ridership for Moderate Scenario - Horizon Year 2041

Ambabari to India Gate (SIA) Direction

India Gate (SIA) to Ambabari Direction

Stg‘gf)n Station Name Boarding | Alighting Sel_cél;);al Sts:)lc.)n Station Name Boarding | Alighting Sefg;);al

1 Ambabari 22,549 0 0 21 India Gate (SIA) 2,569 0 0

2 Pani Petch 6,654 109 22,549 20 Kumbha Marg 6,284 3 2,569
3 Subhash Nagar 4,820 165 29,095 19 Haldi Ghati Gate 7,609 16 8,850
4 Collectorate 8,028 372 33,750 18 Pinjarapole Gaushala 9,475 54 16,443
5 Chandpole 35,437 12,166 41,406 17 Sanganer Sethu 11,011 172 25,864
6 Government Hostel 6,728 1,924 64,677 16 B2 Bypass 10,153 416 36,702
7 Ashok Marg 4,166 3,927 69,481 15 Durgapura 7,118 562 46,439
8 SMS Hospital 4,178 2,746 69,720 14 Mahaveer Nagar 5,159 449 52,996
9 Narayan Singh Circle 5,054 5,600 71,152 13 Dev Nagar 6,779 1,152 57,706
10 Ram Bagh Circle 4,432 7,326 70,605 12 Gandhi Nagar Rly. Stn. 2,373 593 63,333
11 Tonk Phatak 3,752 10,447 67,712 11 Tonk Phatak 10,549 3,941 65,113
12 Gandhi Nagar Rly. Stn. 581 2,231 61,017 10 Ram Bagh Circle 7,095 4,738 71,721
13 Dev Nagar 1,105 6,623 59,367 9 Narayan Singh Circle 5,324 5,439 74,079
14 Mahaveer Nagar 450 4 836 53,848 8 SMS Hospital 2,717 4,370 73,964
15 Durgapura 566 7,033 49,462 7 Ashok Marg 3,486 4,499 72,311
16 B2 Bypass 435 9,207 42,995 6 Government Hostel 1,830 7,623 71,298
17 Sanganer Sethu 191 9,836 34,223 5 Chandpole 12,341 35,700 65,505
18 Pinjarapole Gaushala 64 8,279 24,579 4 Collectorate 379 8,084 42,146
19 Haldi Ghati Gate 18 7,203 16,365 3 Subhash Nagar 155 5,109 34,441
20 Kumbha Marg 4 5,921 9,180 2 Pani Petch 105 6,937 29,487
21 India Gate (SIA) 0 3,263 3,263 1 Ambabari 0 22,655 22,655

Total 1,09,214 | 1,09,214 Total 1,12,512 | 1,12,512

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.35: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)
Mansarovar-Transport Nagar Corridor Daily Ridership for Moderate Scenario - Horizon Year 2051

Mansarovar to Transport Nagar Direction Transport Nagar to Mansarovar Direction
Stg‘gf)n Station Name Boarding | Alighting SeLc(t)l;);al Stst(;f)n Station Name Boarding | Alighting Sei:g;);al
1 Mansarovar 11,271 0 0 13 Transport Nagar 11,658 0 0
2 New Aatish Market 8,303 49 11,271 12 Ramganj Chaupar 21,293 135 11,658
3 Vivek Vihar 4,721 111 19,525 11 Badi Chaupar 15,331 459 32,816
4 Shyam Nagar 9,000 304 24,135 10 Choti Chaupar 18,430 1,274 47,688
5 Ram Nagar 7,848 1,220 32,831 9 Chandpole 33,346 36,851 64,844
6 Civil Lines 15,901 1,450 39,459 8 Sindhi Camp 2,649 4,682 61,339
7 Jaipur Railway Stn. 9,293 2,756 53,910 7 Jaipur Railway Stn. 2,650 9,469 59,306
8 Sindhi Camp 4,340 2,797 60,446 6 Civil Lines 1,358 15,946 52,487
9 Chandpole 38,492 34,527 61,989 5 Ram Nagar 1,161 7,764 37,899
10 Choti Chaupar 1,169 20,588 65,954 4 Shyam Nagar 301 8,576 31,297
11 Badi Chaupar 427 15,826 46,534 3 Vivek Vihar 116 4,455 23,022
12 Ramganj Chaupar 139 20,129 31,135 2 New Aatish Market 48 8,024 18,683
13 Transport Nagar 0 11,145 11,145 1 Mansarovar 0 10,707 10,707
Total 1,10,902 | 1,10,902 Total 1,08,341 | 1,08,341

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.36: Corridor-wise Daily Ridership

Moderate Scenario (Option-6)

Ambabari-India Gate (SIA) Corridor Daily Ridership for Moderate Scenario - Horizon Year 2051

Ambabari to India Gate (SIA) Direction

India Gate (SIA) to Ambabari Direction

Stg‘gf)n Station Name Boarding | Alighting Sel_cél;);al Sts:)lc.)n Station Name Boarding | Alighting Sefg;);al
1 Ambabari 38,579 0 0 21 India Gate (SIA) 4,235 0 0
2 Pani Petch 11,272 147 38,579 20 Kumbha Marg 10,884 4 4,235
3 Subhash Nagar 7,851 221 49,704 19 Haldi Ghati Gate 13,080 23 15,115
4 Collectorate 12,723 498 57,334 18 Pinjarapole Gaushala 15,776 79 28,172
5 Chandpole 55,849 18,656 69,559 17 Sanganer Sethu 21,431 309 43,869
6 Government Hostel 11,756 2,961 1,06,751 16 B2 Bypass 20,514 885 64,991
7 Ashok Marg 7,657 5,838 1,15,547 15 Durgapura 12,274 1,009 84,621
8 SMS Hospital 6,706 3,661 1,17,365 14 Mahaveer Nagar 9,001 808 95,886
9 Narayan Singh Circle 9,042 8,371 1,220,411 13 Dev Nagar 10,713 2,009 1,04,079
10 Ram Bagh Circle 7,836 11,109 1,21,082 12 Gandhi Nagar Rly. Stn. 3,785 1,092 1,12,782
11 Tonk Phatak 7,050 16,556 1,17,809 11 Tonk Phatak 16,861 7,419 1,15,475
12 Gandhi Nagar Rly. Stn. 1,067 3,523 1,08,302 10 Ram Bagh Circle 10,868 8,354 1,24,918
13 Dev Nagar 1,939 10,392 1,05,847 9 Narayan Singh Circle 8,052 9,714 1,27,432
14 Mahaveer Nagar 823 8,289 97,394 8 SMS Hospital 3,670 6,993 1,25,770
15 Durgapura 1,027 12,124 89,928 7 Ashok Marg 5,184 8,267 1,22,447
16 B2 Bypass 932 18,633 78,832 6 Government Hostel 2,832 13,401 1,19,364
17 Sanganer Sethu 340 19,627 61,130 5 Chandpole 18,998 56,672 1,08,795
18 Pinjarapole Gaushala 94 13,774 41,843 4 Collectorate 505 12,916 71,121
19 Haldi Ghati Gate 27 12,498 28,164 3 Subhash Nagar 208 8,337 58,710
20 Kumbha Marg 6 10,326 15,693 2 Pani Petch 141 11,849 50,581
21 India Gate (SIA) 0 5,373 5,373 1 Ambabari 0 38,874 38,874

Total 1,82,576 | 1,82,576 Total 1,89,014 | 1,89,014

DPR for Jaipur Metro Rail Corridor from India Gate (SIA) to Ambabari
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CHAPTER 2: TRAVEL CHARACTERISTICS AND DEMAND ESTIMATES

Table 2.37: Corridor-wise Peak Hour Ridership

Moderate Scenario (Option 6)

Mansarovar-Transport Nagar Corridor Peak Hour Ridership for Moderate Scenario - Horizon Year 2021

Mansarovar to Transport Nagar Direction

Transport Nagar to Mansarovar Direction

Stgg?n Station Name Boarding | Alighting SeLc;l;)dnaI Stst(;(.)n Station Name Boarding | Alighting Sefg;;al
1 Mansarovar 260 0 0 13 Transport Nagar 270 0 0
2 New Aatish Market 143 2 260 12 Ramganj Chaupar 327 5 270
3 Vivek Vihar 106 5 401 11 Badi Chaupar 311 16 592
4 Shyam Nagar 193 11 502 10 Choti Chaupar 310 35 887
5 Ram Nagar 358 44 684 9 Chandpole 764 682 1,162
6 Civil Lines 168 39 998 8 Sindhi Camp 60 95 1,244
7 Jaipur Railway Stn. 176 65 1,127 7 Jaipur Railway Stn. 74 344 1,209
8 Sindhi Camp 90 63 1,238 6 Civil Lines 38 169 939
9 Chandpole 708 784 1,265 5 Ram Nagar 31 200 808
10 Choti Chaupar 32 342 1,189 4 Shyam Nagar 10 187 639
11 Badi Chaupar 15 327 879 3 Vivek Vihar 5 97 462
12 Ramganj Chaupar 5 314 567 2 New Aatish Market 2 134 370
13 Transport Nagar 0 258 258 1 Mansarovar 0 239 238

Total 2,254 2