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Chapter 1
INTRODUCTION

1.1 Background

Jaipur, the capital of Rajasthan State, is one of the major
tourist destinations in the country. Situated on the
Northwest part of India, it is referred to as the “PINK
CITY”. The city is at a distance of 260 km from Delhi, 135
km from Ajmer, 225 km from Agra
and 245 km from Kota. The

_—

. . 1
location of Jaipur at the doorstep of N~
the National Capital Region of i o .,.."J\
India is very significant as it offers f/ i :

. . . / )
high  potential for  various il K St
developments. The movement of \\ B
goods and traffic along the Delhi- \\
Mumbai and Delhi-Kandla Port N '

. o \ o
transportation corridors is through N
this region. Besides being one of NS

\.
the largest metropolitan cities in [
the country, it is also a renowned \\

centre of education, trade,

commerce and industry.

Jaipur has been substantially affected by globalization and
rapid urbanization over the last decade. Jaipur has a
population of about 3.2 Million (at present). As one of the
world's fastest growing cities, Jaipur is experiencing a
steady increase in population (4.4% current annual average
growth rate).The population is likely to be 5.4 million by
2021. The growth is spurred by the advantages conferred
on the city by its entrepreneurial and intellectual capacity

incubated by a series of government and private actions.

WilburSmith

ASSOCIATES

Jaipur Metro Final Report

_—/ ™
{
/
€,
=T
“Sindhi Camp |1
e v TR
- | “Ashok Nagar Sl "‘\\
:E. 54 : . -
|\ / Birla Mandir | -
(
—~
”~
38 S T Sy Ao
ngr:ggrrger / LEGEND
i { — — City Boundary
) | = Road Network
O\ = Rail Network
River
1



Transport Infrastructure plays a very significant role in the
growth and development of the city and forms the
backbone of the economy.The city has developed in an
imbalanced manner. While most of the economic activities
are located in the “Walled City”, the residential colonies
and industrial hubs have developed in the western and
southern parts. Vaishali Nagar, Khatipura and
Manasarover are some of the larger residential areas in the
west and areas such as Jhalana, Jagatpura, Sanganer and
Jhotwara regions are the fast developing industrial hubs in

Jaipur.

Consequently, the demand for travel has also grown and
due to large geographical spread between the residential
and commercial centers, the trip lengths are also
increasing. Hence a need for a mass transit system is felt
necessary for the city for faster and efficient movement of
commuters. Delhi Metro Rail Corporation decided to bring
Jaipur on the map of the cities that would be served with

metro. The DMRC has suggested two metro alignments:

e an alignment from Durgapura to Ambabari via
Sindhicamp (17.5 km long)

e an alignment from Mansarovar to Badichopar
(11.17 km long)

Metro alignments are shown in Figure 1.1

Jaipur Metro
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Figure 1.1 Metro Corridors

1.2 Objective and Scope of Work

Main objective of the study is to assess the ridership on the
proposed alignments of the metro rail network. The scope
of work includes:

e Conduct the relevant secondary data collection
required for development of model.

e Conduct Network Inventory & ascertain
connectivity of Major roads in the study area.

e Conduct the primary traffic surveys such as
origin - destination surveys, traffic volume
counts, speed and delay surveys, stated

preference survey, Vehicle Occupancy Survey,
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Bus passenger interview, Boarding and
Alighting Survey in the study area.

e Develop and validate urban transport model
for the study area.

e Travel demand forecast and ridership forecast
on the proposed alignment options.

¢ Identify the volume of shift from other modes
of transport to the proposed metro rail system

¢ Conduct a sensitivity analysis with respect to
change in fares and recommend optimal fare

e Carry out economic analysis to establish the
Economic Rate of Return

e Suggest bus route restructuring and new feeder

routes to complement the metro.

1.3 Organization of the Report

The report is organized in four sections.

Chapter 1: Scope and objective of the study

Chapter 2: Data

Chapter 3: Model Development and Ridership Forecast

Chapter 4: Ridership Forecast through stated preference
survey

Chapter 5: Economic Analysis

Jaipur Metro
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Chapter 2

- DATA
2.1 Study area

The city is a prominent administrative and commercial
centre of the state. According to the Master plan 2011
estimates, Jaipur Development Authority covers an area of
474 Sq.km. A significant increase in residential activities
was observed during 1991- 2001. At present, it has a
population of 3.2 Mn that is anticipated to increase to 8.1

Mn in next two decades.

Jaipur Metro

Aoricul Circulation
griculture ¢,

)

Utilities Recreational
Public 9%
1%

Public & Semi
Public
8%

Mixed Land _
Use Governmenta Induftnal Commercial
3% | 5% 8%

3%

Residential
45%

Existing Landuse (2009)
“Master” Plan prepared for Jaipur Development Area for
2011 estimated a population of 4.2 Mn in the year 2011.
Some of the key projects influencing urbanization or socio-
economic development in the city and peri-urban area

comprise of:

e Jaipur International Airport
e Industrial areas like Sitapura, Vishwakarma

e Tourist places in North part of Jaipur
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e Special Economic Zones (close to the proposed
outer ring road at Bhankrota)

e Vatika IT City

e Sports City (Achrol on Delhi road)

e Film City (at Rupa ki Nangla at sumel village on
jaipur - Agra Road)

e Proposed Jaipur Ring Road

As most of the developments are envisaged in and around
Jaipur Development Area, the study on Metro-rail is
limited to the jurisdiction of Jaipur Development Area. The
study area is shown in Figure 2.1.Anticipated land use for

the year 2025 is shown in Figure 2.2

Figure 2.1 Study Area

WilburSmith .

ASSOCIATES



Jaipur Metro

Proposal Landuse

ST DeveopmeR Pian F0E

(F] @O

Figure 2.2 Future Land Use 2025

2.2 Study Area Characteristics

As the main intent of the study is to forecast ridership on
the suggested corridors, the data collection was planned to
account all the relevant data that would facilitate model
development and be able to give a clear understanding of
the study area. The data was collected through various

secondary sources and limited primary traffic surveys.

The relevent secondary data was collected from various
sources primarily from the Government/planning
organizations. This includes information regarding the
population and employment distribution, land use
information, and road network details. Also, transport
relevant reports prepared for the improvement of traffic

and transport problems of Jaipur, were collected. List of

Final Report




documents / reports referred to as a part of this effort is

indicated below.

e Master Plan for Jaipur

e Bus operation details, like frequency, routing etc.

¢ Data on Intermediate Public Transport

e Vehicle registration data for the period from 2004
to 2008

e Road accidents Data for the period from 2004 to
2008

e Mass Transit Railway System for Jaipur

e Jaipur Urban Mass Transport Study

e Preparation of Detailed Design & Engineering

Report for Bus Rapid Transit System, Jaipur

The major sources of data include

e Jaipur Development Authority

e Census Department Jaipur

¢ Road Transport Corporation

o City Traffic Police
Secondary data collected was reviewed to understand the
gaps, if any in the data. Accordingly, primary traffic
surveys were conducted to collect the traffic data for the
present day scenario as part of existing traffic
characteristics appreciation and for creating data base for

the urban travel demand model.

The following traffic surveys were undertaken to develop

the traffic and transportation data for the study:

1. Road network inventory

2. Traffic volume counts at Screen lines and Cordon
Points
Road side interview at Cordon points

Speed and delay Studies on Major Corridors

Jaipur Metro
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5. Bus stop passenger boarding & alighting counts

and opinion
Bus Occupancy Survey
Household interviews

8. Willingness to pay survey

The traffic surveys were carried out during the month of

Jaipur Metro Final Report

June 2009.
Traffic Surveys Time of Survey Locations
24 Hrs 10
Cordon & Screen Line Volume Count
16 Hrs 12
Classified Traffic Volume Counts and 24 Hrs 10
Origin Destination by Road side 24 Hrs 10
Interview 16 Hrs 12
24 Hrs 10
Mid Block Volume Count
16 Hrs 10
Household Interview - 10500 Samples
Stated Preference Survey - 1000 Ssamples
At identified Stretch
Speed & Delay Survey (130 km) -

Bus Occupancy Survey

Identified stretches

20

Boarding & Alighting Counts and Bus

passenger Interview survey

9am-1pm & 4pm-
8pm

20

2.2.1 Transport Infrastructure - Present

Jaipur is well connected to all the major cities in India

through road, rail and air transport systems.




Road Network

Today, Jaipur has grown into a radial city with five road
corridors forming the principal radial arms, with almost
concentric orbital corridors mixed with grid pattern
towards the central core. Jaipur is well connected by
different categories of Roads like National Highways, State
Highways, and other roads. National Highways NH-8,
NH-11, and NH-12 pass through Jaipur. National
Highway No.8 links Jaipur to the National Capital and
Mumbai. NH-11 linking Bikaner to Agra passes through
Jaipur. NH-12 connects Jaipur City with Madhya Pradesh.
Moreover there are several major roads such as Jawaharlal
Nehru Road, Jhotwara Road, Sikar Road, Queens Road, etc
that facilitate movement in and around the city. Total road
length is about 635 Kms. Sixty percent of this road length
constitutes 2-lane and lesser configuration.The summary
of network characteristics is presented in Table 2.1.
Detailed road network is shown in Figure 2.3 and Figure
24.

Table 2.1: Network Availability

Roadway Class* Lane Details Length in Km
2 1L-2W-UD 86
4 1.5L-2W-UD 61
5 2L-1W-UD 1.75
6 2L-2W-UD 244
7 3L-1W-UD 1.0
8 3L-2W-UD 275
9 3L-2W-D 28.5
10 4L-1W-UD 1.0
11 4L-2W-UD 6
12 4L-2W-D 156
15 6L-2W-D 21
Total 635 km

Jaipur Metro Final Report
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Rail Network

Jaipur is well connected regionally by rail
network with| major centers of neighbouring
States such = as Agra (Uttar Pradesh),

Jaipur Metro | Final Report
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Ahmedabad (Gujarat) and Delhi. Major rail ’,"‘-"’ T \"‘\.,__. — “::}
routes pass through Jaipur city and connect the . y Ll \ Ralway Saon

city with Delhi, Ujjain and through Ajmer to [:\ G Bl G l“""\_____.__\
Gujarat. These rail routes are: \\ oz ! ] e {f: ;
Jaipur -Delhi via Dausa, Kherli, Mathura ~ s | "'-.\\ /:j

Jaipur-Delhi via Ringas, Nim-ka Thana
Jaipur-Ujjain via Sanganer, Sawai Madhopur,
Kota

Jaipur - Ratlam via Ajmer, Raila, Mandsaur

There are five major railway stations in the Jaipur - Jaipur
Central Railway station near Banipark, Bais Godam,
Durgapura, Gandhi Nagar and Jagatpura. There is no
commuter rail service in the city. The rail network of

Jaipur City is shown in Figure 2.5.

Air Network

Jaipur is well connected by air transport to the rest of
India. The airport is about 15 kilometers from the Pink
City. There are regular services from Jaipur to all major

cities as well as to most of the second order cities in India.

Transportation Systems

The predominant mode of transportation is two-wheelers
along with low share of cars and auto rickshaws. The city
is facing severe congestion in the core areas mainly due to
high share of non motorized vehicles as well as
personalized modes. Even though, few Public transport
routes are operating, the share of public transport is

minimal due to low frequency, comfort etc.

| Rail Network

Figure 2.5: Rail Network
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Vehicle Growth

The number of registered vehicles in Jaipur has increased
rapidly from one lakh (1982) to thirteen lakhs (2007). The

vehicle population for the past five years is presented in Vehicle Ownetship %

Table 2.2. Private vehicular transport constitutes a very

sizeable proportion. Two wheelers account to about three- Two Wheeler - 0.75

Car - 0.08
fourth of the total registered vehicles, while cars constitute Bicycle -0.12 |
around 16%. Household survey results show that the
average two wheeler vehicle ownership is 0.75, car
ownership is 0.08 and Bicycle ownership is 0.12.
Table 2.2: Vehicle Registration
Tempo

M.Rick Auto Tempo

Year ™ Passeng Cars Tractors Buses Trucks | Others Total Growth
sha Rickshaw Goods
er

2004 55 617195 8579 1253 3286 | 119748 | 25516 | 15787 | 31698 598 823715 -
2005 55 692512 9909 1261 4569 | 135806 | 26961 | 16403 | 34902 756 923134 12%
2006 55 789737 | 11907 1274 6413 | 156262 | 29403 | 17178 | 37338 939 | 1050506 | 14%
2007 55 883019 | 14938 1283 8588 | 177314 | 32226 | 17768 | 40025 | 1538 | 1176754 | 12%
2008 55 985760 | 16550 1330 10964 | 202969 | 37503 | 19032 | 47618 | 2843 | 1324624 | 13%

Source: Jaipur RTO

Public Transport

Currently, Rajastan State Road Transport Corporation
(RSRTC) is a regional unit of Rajastan State providing
public transport service in Jaipur City. A total of 242 city
buses are being operated on 46 routes by RSRTC and 1200
buses are operated by private agencies. The bus routes are
shown in Figure 2.6 and 2.7. The share of motorized public
transport in the city is 19% only. Average occupancy

observed for bus is 45 persons.

WilburSmith 12
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Figure 2.7: Moffussil Bus Routes

Intermediate Public Transport

Figure 2.6: City Bus Routes

Currently auto rickshaws and taxis are the Intermediate

Public Transport in the city on major corridors. They carry

14% share of passengers in the city. The average

occupancy of auto is 2.6 persons.

2.2.2 Traffic Characteristics
Traffic at screen lines

Traffic across screen lines was
captured by conducting classified
vehicular count surveys at 22
crossings along two screen lines
(Refer Figure 2.8). This was
analysed to understand the trip
pattern in the city as well as the
traffic characteristics including

composition, peak hour traffic etc.

It is observed that Collectorate
Road has the highest traffic
volume with 89253 vehicles in 16
hours followed by Sikar Road

(Nala Crossing) that carries a

7 g \\ Ty de
(:I ‘ = / N
“w, /& A
T TN L
/r %) 3 }
/ - 1 e
4 R e, f
(/ R APARIL o
) .i " '
\ E : [ ] rd
\ lﬂ :: ‘_igr::md
§ i%
N ‘\mﬁnﬁ L} h‘;
| -
\'-.. P \ &
--..\ E: e 4
~ /
\; i e (
\ @?'-_\\_ ® 90 \)
\& a ey
\ ! WM Screen Line - 16 Hours
N @ Screen Line - 24 hours

Bl Screen Line & RSI - 16 Hours

Figure 2.8: Screen line Map
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volume of 55675 vehicles

in the same duration.The

summary of traffic by screen line and location is presented

in Table 2.3 & 2.4. The formats used for survey is enclosed

in Annexure 1 and survey analysis is enclosed in

Annexure 2.

Table 2.3:/Screen Line Traffic Movement - 16 hours

Jaipur Metro

Final Report

Towards North Towards South Total
No Location
Vehicles PCUs | Vehicles PCUs Vehicles PCUs
1 | Bypass Road (near Transport 11804 | 13891 | 11400 15701 23204 | 29461
Nagar)
p | Govind Marg (In front of Mental 9698 10677 | 11286 12496 20984 | 23173
Hospital)
3 Collectorate Road (Near Court) 49304 48689 39939 41492 89243 92078
g4 | Sansarchandra Road (Near MLA 13955 | 15061 | 16035 17271 29990 | 31831
Quarters)
5 | RailwayStation Road (Near Polo 15134 | 17045 | 14887 | 19169 | 30012 | 36214
Victory)
¢ | KhathipuraRoad (Railway line 21019 | 19306 | 17271 19477 38290 | 39349
crossing)
7 | Express Highway (Railway Line 13702 | 4059 | 12138 38358 25840 | 78764
crossing)
Sanjay Bazaar to Ramganj Bazaar
8 . 3781 3474 5453 5424 9234 8732
road (near Sanjay Bazaar)
9 Ghat Dharwaja Road (Ghat Gate) 25741 26005 18396 16651 44137 42656
10 Johari Bazaar (LMB Hotel) 35734 43367 31682 38488 67416 81855
11 Chaura Rasta (Bank of Bikaner) 27613 26283 18095 19343 45708 45757
12 Kishanpol Bazaar 25937 32478 29341 30385 55278 62863
13 Bhagavandas Road 17716 18324 22144 21784 39860 40108
14 Parkview Hotel Road 6232 6805 6953 7148 13185 13755
15 Sardar Patel Road 21097 25501 43156 45977 64253 71347
16 Power House Road 13204 15681 24010 27111 37214 42792
Towards East Towards West Total
No Location
Vehicles PCUs Vehicles PCUs Vehicles PCUs
17 Sikar Road (Nala crossing) 26558 30406 29117 28613 55675 58877
18 Gopalpura Bypass (Nala crossing) 24287 33370 22771 31217 47058 61562
19 | Vishweshwaraya Nagar Road (Nala | 155, | 1443 | 20580 19694 43774 | 37919
crossing)
g0 | Gavathri Nagar Road (Nala 11797 | 12350 | 14695 15512 26492 | 27862
crossing)
21 Khathipura Road 18229 20522 15521 16803 33750 35727
22 Ajmer Road 18193 22041 23988 29850 42181 52671
23 Vivek Vihar Road 6126 6255 8838 8524 14964 14822
24 NHS8 Byepass 10867 16963 10229 11777 21096 27948
WilburSmith ”
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Table 2.4: Screen Line Traffic Movement -24 hours

. Towards North Towards South Total
No Location = = =
Vehicles PCUs Vehicles PCUs Vehicles PCUs
Kanakapura Road (Railway
1 . 2373 4428 2871 4761 5244 9173
Crossing )
2 Khirni Phatak (Railway Crossing ) 5350 7916 4974 7096 10324 15376
3 || Bypass Road (Infront of Dayal 9487 16431 5763 12028 15250 | 28824
Hospital)
4 Jagathpura Bypass ( Nala crossing) 5007 9967 11315 34034 16322 43845
5 Goner Road ( Nala crossing) 6456 8475 5508 10523 11964 18994
. Towards East Towards West Total
No Location = = =
Vehicles PCUs Vehicles PCUs Vehicles PCUs
6 | Vidhyadhar Nagar Road (Nala 11785 14369 7271 8479 19056 | 22948
crossing)
7 Naya Khera Road (Nala Crossing) 4042 4247 4916 5908 8958 9955
g | Manasarovar Road (Near Sanganer | ;534 18513 | 14146 25792 26684 | 44780
Airport)
9 Manasarovar Road (Nala crossing) 5207 4959 4265 5417 9472 10432
10 Pratap Nagar Road (Nala crossing) 4916 5708 4042 4247 8958 9955

The summary of Peak hour traffic volume for 24Hrs is
presented in Table 2.5. It is observed that Jagathpura
Byepass(Nala crossing) carries highest peak hour traffic
volume with 3002 PCUs followed by Manasarovar Road
(Near Sanganer Airport)that carries 2847 PCUs.

Table 2.5: Peak Hour Traffic at Screen Line Locations

‘ . Peak Hour Factor (Peak
No. Location Peak PCU | Daily PCU PCU/Daily PCU) (%)
1 Vldhyadhar Nagar Road (Nala 1906 22948 8%
crossing)
5 Naya Kherz.i Road 762 9955 8%
(Nala crossing)
5 Manasarova}r Road (Near 2847 44780 6%
Sanganer Airport)
P Manasarovgr Road 1034 10432 10%
(Nala crossing)
s Pratap Naga.ir Road 763 9955 8%
(Nala crossing)
Kanakapura Road Y,
6 (Railway Crossing ) = e ™
Khirni Phatak 9
7 (Railway Crossing ) N 19576 ™
Byepass Road %
. (Infront of Dayal Hospital) O 28824 o
9 | Jagathpura Byepass 3002 43845 7%
(Nala crossing)
- Goner Road' 1257 18994 7%
( Nala crossing)
WilburSmith 15
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Average composition of traffic during

peak hour is shown in Figure 2.9. The Wy

share of passenger vehicles is 84%, of

which 8% is slow moving vehicles.

Trucks
5%

Auto Rick
9%

2% Tractor

2%
MAY _\
4J/0 bS5 %

Cycles/Cycla
Richaw "
us
8% 2% Cars

[leep/Ven
27%

\

W0
Wheeler
38%

Figure 2.9: Average peak hour vehicle composition

Traffic at Midblock

The daily traffic volumes at midblock locations (Refer
Figure 2.10) are presented in Table 2.6 and Table 2.7. This
was analysed to understand the traffic characteristics

including composition, peak hour traffic etc.

It is observed that JLN Marg has the highest traffic volume
with 94015 vehicles (100104 PCUs) in 16 hours followed by
Ramganj Bazaar that carries a volume of 69268 vehicles
(85002 PCUs) in the same duration. Peak hour factor (Peak
hour PCU/ Daily PCU) varies between 6 and 9. Table 2.6
presents the summary of traffic at midblock for 16 hrs and
Table 2.7 presents the daily traffic. The peak hour traffic

volume is presented in Table 2.8.
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Figure 2.10: Midblock Location Map

Table 2.6: Midblock Traffic Movement - 16 hours

. Towards North Towards South Total
No Location
Vehicles | PCUs Vehicles PCUs Vehicles PCUs
1 Gangori Bazaar 19368 22090 20246 21210 39614 43521
p | Sawaimansingh Road(near SM5 32130 | 35196 | 23113 | 24526 | 55243 60430
Hospital)
3 JLN Marg (Rajastan University) 44336 47806 49679 52298 94015 100104
ol R sine R oad (Feeg e 18446 | 21997 | 18136 | 19759 | 36582 41910
Complex)
5 JLN Marg (Near Staff Colony) 32842 29666 23705 24532 56547 54198
Towards East Towards West Total
No Location
Vehicles | PCUs Vehicles PCUs Vehicles PCUs
6 Surajpol Bazaar 11953 13418 12072 13733 24025 27151
7 Ramganj Bazaar 45168 57526 24100 27476 69268 85002
8 Chandpol Bazaar 29669 33019 29307 30668 58976 63687
9 Ajmer Road 27297 30410 27357 28669 54654 58340
1| CO NI A Gy 8829 8869 10519 | 11205 | 19348 20073
Vidyalaya)
WilburSmith 17
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Table 2.7: Midblock Traffic Movement - 24 hours

Jaipur Metro Fi

nal Report

. Towards North Towards South Total
No Location
Vehicles | PCUs | Vehicles | PCUs | Vehicles PCUs
1| Express Highway(Near Ajmer Road | 577 | 44008 | 16308 | 38283 | 32675 | 81661
Junction)
2 Queens Road (near Bus stop) 16995 17521 18159 19695 35154 37217
3 | Mansarovar Bypass(Near Babul 15949 | 28314 | 12923 | 20394 | 28872 | 49594
Paradise)
4 Amer Road (Sriram Ashram) 7493 8685 6841 7409 14334 16094
5 Tonk Road (Pratap Plaza) 23606 46973 18414 36991 42020 82113
6 JLN Marg (GENPACT) 22676 23121 16543 19275 39219 42397
7 JLN Marg (Unique Builders) 13150 17663 19115 23379 32265 38327
8 Tonk Road (Honda Show Room) 19635 34002 28632 46958 48267 80848
. Towards East Towards West Total
No Location
Vehicles | PCUs | Vehicles PCUs Vehicles | PCUs
g | Express Highway(Bajaj Service 19937 | 45500 | 22857 | 57512 | 42794 | 105426
center Bagru)
10 Ajmer Road (Aposa Hospital) 16937 19097 14084 17942 31021 36452
Table 2.8: Peak Hour Traffic at Midblock Locations
Peak Hour Factor
No. Location Peak PCU Daily PCU (Peak PCU/Daily PCU)
(%)
1 Express Highway (Bajaj Service 5828 105426 6%
center Bagru)
Express Highway 0
2 (Near Ajmer Road Junction) 4852 81661 6%
Ajmer Road 9
3 (Aposa Hospital) 2423 36452 7%
4 Queens Road (Near Bus stop) 2730 37217 7%
5 Mansa}rovar Bypass (Babul 2855 49594 6%
Paradise)
6 Amer Road (Sriram Ashram) 1379 16094 9%
7 Tonk Road (Pratap Plaza) 4882 82113 6%
8 JLN Marg (GENPACT) 2554 42397 6%
9 JLN Marg (Unique Builders) 2402 38327 6%
10 Tonk Road (Honda Show Room) 4545 80848 6%
WilburSmith 18
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Intercity Traffic

Classified traffic volume count along with the road side
interviews were carried out to assess the quantum of travel
across the cordon and to understand the travel pattern.
The surveys were conducted at cordon points which
follow the administrative boundary of Jaipur (10
Locations). The cordon locations are shown in Figure 2.11.
It is observed that total outer cordon movement in the
study area is 228234 vehicles (411585 PCUs) in the

duration of 24hrs.

Observed total daily traffic movement towards the city is
109847 vehicles (191720 PCUs) and from the city towards
outer zones is 116360 vehicles (221828 PCUs).Detailed

traffic movements are shown in Figure 2.11.

'Vehicle 35085 | ] N
PCU 60510 ™ [ Vehicle 19443 | J_
o D g PCU [23677 | “A°
\._.\ o ~ cé? * d
- . :-.-E i S
|Vehicle 19048 |« __ - 2 g 2" \/ehicle| 16284
PCU 21075 ./*__ vy, \ 3 b"“"&i PCU | 25352
" Roag ’!JQ% z = a- |
/
- ! 4 rd [
o Knathipura Road ot L
. . i ! MfRoad =™
Vehicle 5570 ! N .
PCU | 8555 | “ ﬁ’“‘ﬁzh - Vehicle 31840
\ W Y T8 92 R PCU 61613
\ o s & =
Vehicle| 40170 | ¥ g‘i‘a FT% v
PCU 116735 '~ _ ST i
~ - e e
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Figure 2.11: Outer Cordon Traffic Movements
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The summary of daily traffic at cordon locations is
presented in Table 2.9. it is observed that Ajmer Road has
the highest volume of traffic with 40170 (116735 PCUs)
vehicles followed by Sikar Road that carries a volume of
35085 vehicles and Khathipura road carries the lowest
traffic of 5570 (8555 PCUs) vehicles.

Table 2.9: Outer Cordon Traffic Movement - 24 hours

No Location INBOUND OUTBOUND Total
Vehicles PCUs Vehicles PCUs Vehicles PCUs
1 Khathipura Road 1605 2088 3965 6409 5570 8555
o | Kalwar Road(near Khargani Police 8163 10315 10885 11484 19048 21075
Station)
3 Niwaru Road 8036 9537 8943 11984 16979 21457
4 Sikar Road (Harmada) 16999 27235 18086 33452 35085 60510
5 Amer Road (Amer Gunda) 11145 12617 8298 10248 19443 23677
6 Jamwa Ramgad Road 8015 10824 8269 13396 16284 25352
7 Agra Road 15709 30738 16131 30567 31840 61613
8 Tonk Road (Sitapura Police Station) 16479 29284 15119 26994 31598 55105
9 Diggi Road (Mohana Mode) 6246 9425 5971 8081 12217 17506
10 Ajmer Road (Toll Plaza) 18160 50372 22010 70135 40170 116735

The summary of peak hour traffic volume for outer cordon
locations is presented in Table 2.10 It is observed that
Ajmer road carries highest traffic volume of 11207 PCUs
followed by Sikar road that carries 3783 PCUs, while
Khathipura road carries lowest traffic of 757 PCUs.The

peak hour traffic in all the loactions ranges from 6% to

10%.
Table 2.10: Peak Hour Traffic - Outer Cordon
Dail Peak Hour Factor
No. Location Peak PCU P Clg (Peak PCU/Daily
PCU) (%)
Khathipura Road (Near o
L Vidhayak pura) 15 8555 9%
Kalwar Road (near o
2 Khargani Police Station) 1625 21075 8%
3 Niwaru Road 1225 21457 6%
4 Sikar Road (Harmada) 3783 60510 6%
WilburSmith
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5 Amer Road (Amer Gunda) 1437 23677 6%

6 Jamwa Ramgad Road 1540 25352 6%

7 | AgraRoad 3551 61613 6%

3 Ton}( Road (Sitapura Police 1786 55105 6%
Station)

9 Diggi Road (Mohana 1480 17506 8%
Mode)

10 Ajmer Road (Toll Plaza) 11207 116735 10%

Average composition of intercity traffic during peak hour
is shown in Figure 2.12. Passenger vehicles share is 87%

and goods vehicle share is 13%.

Cycles
Tractor 3y Bus
LCV 3%

8% Cars/jeeas/van

Th~ 29%

Auto Rickshaw
4%

Two Wheeler
25%

Figure 2.12: Average Peak Hour Traffic Composition at Cordon

Speed and Delay

Speed and delay survey was conducted along major
corridors in Jaipur city during peak and off peak period to
assess the network speeds and develop speed-flow

relationship for different class of roads.

Average journey speed in the study area on the major

roads is about 24 kmph, but on many stretches such as

Final Report
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Chandpol Bazaar, Ramganj Bazaar, Surajpol Bazaar,
Tripolita Bazaar, Railway Station road, Gangori Bazaar,
Jhohari Bazaar and Power House Road, journey speeds are
much lower ranging from 11 kmph to 15 kmph. The lowest
journey speed of 11 kmph was observed on Power House

Road. Observed journey speeds are shown in the Figure

2.13.
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Figure 2.13: Journey Speed on Major Corridor

Peak Passengers per hour per Direction (PPHPD) - Major

Corridors:

The PPHPD values on major corridors are shown in Figure

2.14. A maximum PPHPD of 10608 was observed on JLN
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Marg followed by Tonk Road with PPHPD of 9748 and
low PPHPD of 3420 on Gangori Bazaar.
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Figure 2.14: PPHPD on Major corridors

2.2.3 Travel characteristics

Daily trips

Along with the traffic appraisal, a detailed analysis on the
isti i Ip of househol

travel characteristics was done with the help of household PCTR (Al modes) - 1.06

and road side interview survey. This includes the trip

movement, trip rate, trip length, mode share etc. PCTR (Motorized) - 0.73

e

It was observed that 35 lakhs daily trips occur in the city
with an average percapita trip rate of 1.06 of which 26 lakh

trips are motorized.
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Hourly Distribution

Hourly distribution of passenger trips is shown in Figure
2.15. It is found that the share of peak hour (9.30 AM -
10.30 AM) passenger trips is 7% of total trips.

Avg No of Passengers
=]
=]
=
=]

Figure 2.15: Hourly Distribution of Passenger Trips

Mode Share: Twenty seven percent of total trips are
being made by two wheelers followed by low public
transport (Bus) share of 19%. Present mode share is

presented in Table 2.11.

Table 2.11: Mode Share

Mode SI?: :;d(?) %)
NMT 32%
Auto Rickshaw 6%
Two wheeler 27%
Car/Van 8%
Taxi 8%
Public Transport/Shared N
Auto |7

Trip Length: It is observed that, the average trip length

for motorized vehicles is 6.7 km and for non motorized

Wl[burSmi’Eh 24



vehicles is 2.2km. Mode wise average trip length is

presented in Table 2.12.

Table 2.12: Average Trip Length

o Aveage i
Walk 1.3
Bicycle 22
Cycle Rickshaw 3.1
Two wheeler 54
Car 7.6
Auto Rickshaw 6.9
Shared Auto 6.4
PT 7.2

Trip length distribution

Trip length distribution for motorized trips (modes of two

wheeler, car, auto rickshaw and PT) is presented in Figure

2.16.
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Figure 2.16 Average Trip length Distribution (Motorized Trips)
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Chapter 3
Development of Transport Model

3.1 Preamble

The main focus of the study is to assess the ridership of the
proposed alignments of the metro rail network with the

help of an urban transport planning model.

The process of replicating the “real world” transportation
system (roads, intersections, congestion delays, transit
system, etc.) and forecasting the state of the system at
some future time is generally referred to as Transport
Demand Modeling. Often this is done by the use of
advanced state of the art computer packages such as
TRANSCAD, CUBE, EMME2, TRANPLAN etc built

explicitly for such purposes.

The data that would affect the travel patterns are changes
in the transportation system (e.g., new roads, wider roads,
Metro etc); changes in the land use (e.g., more residential
development, more employment, SEZ etc.); and changing
demographics (satellite towns, increasing per -capita
income, access to certain vehicle modes, etc.). The
computerized networks are constructed using current
roadway inventory within the network. Socioeconomic
data such as household size, automobile availability, and

employment data and other census are utilized.

Once the computer model ran, with reasonable confidence,
replicate the base year i.e., existing conditions of a study
area, it can then be used for forecasting purposes using
altered model inputs to reflect future year conditions.
Potential major future network enhancements such as

introduction of an MRTS or land use modifications can be

Jaipur Metro
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analyzed by this tool and its efficacy can be established at

planning level.

This section discusses the following key objectives of the
Jaipur metro study including,
I. Identify travel pattern of residents of Jaipur study
area
II. Develop and operationalise an Urban Transport
Planning model using state-of-the-art modeling
techniques and software package
III. Demand Forecast

IV. Ridership forecast on proposed alignments

3.2 The Approach

A systematic approach has been adopted on developing a
transportation model which suites the planning needs of
study area. The broad framework for transport modeling

for Jaipur is given in the Figure 3.1.
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Figure 3.1 Modeling Approach

The general four-step modeling framework was adopted
for Jaipur Urban Travel Demand Model. The model
developed is a four stage transportation model including,
trip generation, trip distribution, mode choice and
assignment. Each of these stages basically is a set of
mathematical equations. Calibration involves estimating
the values of various constants and parameters for each of

these stages of the model structure. Estimating model

Final Report
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coefficients and constants is usually done by solving the
model equation for the parameters of interest after
supplying observed values of both the dependent and
independent variables. The observed values of variables
are obtained from the surveys of actual travel patterns.
Details and results of various traffic surveys are discussed
in chapter 2. The estimation process is a trial and error
effort that seeks the parameter values which have the
greatest probability or maximum likelihood of being

accurate within acceptable tolerance of error.

[ Trip Generation ]

Jaipur Metro

f e land Use Data

\ 4

[ Trip Distribution ] e  Travel Generation Factors

l - e  Friction of space factors
N

e  Calibration factors

~

Once satisfactory estimates of the parameters for all
models have been obtained, the models must be checked
to assure that they adequately perform the functions for
which they are intended. This is usually done by (process
called validation) assigning the developed matrices on the
network and checking the assigned flows across the screen
line/cordon against the observed count. Few other
parameters that will be compared include trip length
distribution, journey time, and mode share. This process
will establish the credibility of the model by demonstrating

its ability to replicate actual traffic patterns.

The four stage transportation /land use model is a

sequential procedure

Modal Split
\ J k e  Transportation Networks j
4 . . 1\
Traffic Assignment
& J
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e Trip Generation - estimating number of origins and
destinations for each zone.

e Trip Distribution - attaching the origins and
destinations for each trip to complete trips.

e Mode Choice - determining the mode of travel for
each trip (Two wheeler, car, auto rickshaws,taxi
and transit includes Bus and Shared Auto).

e Assignment - establishing routes and transit paths.

Modes: The modes that were modeled under the study
include Two wheelers, Private Cars, Auto rickshaws,taxis
and Public Transport i.e. Bus. The following assumptions

are made in deciding the primary /access mode.

e If bus is chosen for any part of the journey, then
bus is treated as the primary mode, IPT and owned
vehicle mode as access modes.

e If bus is not chosen for the journey and auto
rickshaw is chosen then IPT is the primary mode.

e If only owned vehicle are used for the journey then

owned vehicle is the primary mode.

Zoning: The study area includes 84 zones inside study
area and 10 external zones outside study area. The
external zones were decided based on the connectivity to

the study area.(Refer Figure 3.2)

Network: The highway (road) network considered all the
Key arterials, Sub arterials and collectors. The transit
system considered with the existing public transport
system ie. city bus/Mofussil bus, with the routes,

frequency, fare structure etc.

Jaipur Metro Final Report

Network
Total Road Length - 635 km
Nodes - 668
Links -914
City Bus Routes - 46

Mofussil Bus Routes - 7

The model developed in the
state of Art software, CUBE 5.0.
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Planning Period: 2009 was considered as the base year
and 2014, 2021 and 2031 have been set as the horizon *
years for the planning of the long term strategy.

The model is responsive to: .
e Street congestion, travel costs, availability of
competing transport modes including other
public transport systems and the growth of the

city.

e Generalized costs that include out of pocket
costs i.e. fare, vehicle operating cost etc. and
perceived user costs such as value of travel
time, cost of waiting time for transit etc.

e The economic development of the region. A
comprehensive data on economic development

the form of

in land-use and transport

development  proposals  collected  and

translated in to the growth of population and

employment used in the model.

The model is calibrated for the morning peak hour. Model

focuses on peak period conditions because these

the

congestion period and tend to guide transportation system

conditions  include most important recurrent
design. Peak period models provide more accurate
indications of directional travel patterns during design

conditions than daily models do.

The model has been developed in the state of Art software
name CUBE 5.0. CUBE 5.0 is capable of the following
e Mode split between public transport modes
(citybus,metro) and private transport (Two wheeler
and car).
e Public transport assignment: Assigning trips to bus
networks taking into account the condition in

variations in bus speeds and frequency due to

Jaipur Metro

Road network inventory-

input to the CUBE

network attributes

Screen line volume count -
To
crossing the screen lines.
Road
survey- To build the base

validate volume

side  interview
year matrices.
Household

To build Trip

interview
survey-
matrices.
Speed and delay survey-
To develop speed flow
Used

traffic assignment.

relationship, in
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changes in overall traffic volume, and fares (True
Multipath crowd modeling capability)
Reflecting the impact of new land use

developments and / or control policies

This model will be utilized to evaluate alternate metro

alignments and establish the optimal alignment. The

following key model outputs will support in establishing

the same.

The

model.

3.3 Development of Model
3.3.1 Zoning

Based on the projected population and
employment and also in accordance with the
planning boundaries, the study area has been
divided in to 84 internal zones and 10
external zones making a total of 94 zones. A
map showing the Traffic Analysis Zones for

the study area is presented in Figure 3.2.

Mode split

Network costs in terms of passenger hours
/passenger km, average network speed

Savings in cost and time for establishing economic
evaluation of scenarios

Vehicular Emissions

Sectional loads for the proposed metro alignments

Mode shift from Private modes towards Metro

following section discusses the development of

Jaipur Metro

Internal Zones -84
External Zones -10

Final Report

Figure 3.2 Zone Map
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3.3.2 Network Development

The base map received from the JDA (Jaipur Development
Authority) has been superimposed on the google earth
image and the network was updated accordingly for any
missing links. This has been checked on ground further to
include any additional links.

The Base Year transportation networks have been

developed separately for:

1. Highway (ie. Two wheeler, Car, autorickshaw,taxi)
2. Transit Network (City bus/Mofussil bus)

The arterial, sub arterial and major collector roads are
considered in the development of the network. All links
were coded as one-way links having A - node (after node)
and B - node (before node) with its own characteristics.
Links (as coded in CUBE) are represented by the node

numbering as described below:

Centroid connectors - from 1 - 94

Links - number from 1000 : 1668

Jaipur Metro
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The link and node attributes represent complete
information for the network is shown in Figure
3.3. The link attributes include road names,
capacity, lane configuration, length, volume
count information at screen line and cordon
points, free flow speed, bus preload. The details

of Roadway class characteristics coded in the

Jaipur highway network is presented in Table ; f —

3.1. The coded network is shown in Figure 3.4.

Figure 3.3 Highway Network Attributes




Jaipur Metro Final Report

Table 3.1: Characteristics of Coded Network

Roadway Class* | Lane Details Length in Km
2 1L-2W-UD 86
4 1.5L-2W-UD 61
5 2L-1W-UD 1.75
6 2L-2W-UD 244
7 3L-1W-UD 1.0
8 3L-2W-UD 27.5
9 3L-2W-D 28.5
10 4L-1W-UD 1.0
11 41L-2W-UD 6
12 41-2W-D 156
15 6L-2W-D 21
Total 635 km

oadwa ass as coded in

* Roadway Cl ded in CUBE
: Lane, : Two Way, : Undivided, D: Divide
L:L 2W: Two Way, UD: Undivided, D: Divided

Figure 3.4 Coded Network
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The speed flow curves were developed for different

functional classes.

Speed flow curves have been adjusted to take into account
delays at junctions. These speed flow curves were
converted into BPR functions and fed into the model as
input in the highway network. The form of the BPR
function is

Tc =To *(1+a *(v/c) 7B)
Where
Tc - Congested Link Travel time
TO - Link Free flow time
V - Link Volumes
C - Link Capacity

aand [ - Calibrated Parameters

The BPR functions developed for each category of road is

Jaipur Metro

given in Table 3.2.
Table 3.2: BPR Functions
Road way Functiopa! Directi(.)nal ;r:; ALPHA BETA
Class Characteristics Capacity Sl

2 1L-2W-UD 900 22 1.75 2.5
4 1.5L-2W-UD 1400 27 1.7 25
5 2L-1W-UD 6000 36 2.6 3.5
6 2L-2W-UD 1900 36 41 3.5
7 3L-1W-UD 9000 40 4.0 4.0
8 3L-2W-UD 2800 38 3.75 3.5
9 3L-2W-D 3400 31 2.8 3.0
10 4L-1W-UD 12000 45 3.5 4.0
11 41-2W-UD 3800 40 3.0 3.5
12 4L-2W-D 4500 43 3.3 3.0
15 6L-2W-D 6700 49 5.0 3.75

Transit Network

The transit network represents different public transport
modes along with their routes, frequency connectivity,

headways, speeds, capacity and accessibility to support

Final Report
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estimation of travel times on individual links and
passenger volumes on individual transit lines and links.
The transit network comprises of the city bus
Systém,beussil bus system and its corresponding routes
operated in the study area. The transit route system for the
study area is shown in Figure 3.5 and link attributes in

Figure 3.6.

Jaipur Metro

City Bus Routes Mofusil bus routes

%
3

35*

il

\K /

Figure 3.6 Link Attributes - Transit
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The highway system forms the basis for the road based
transit system (Bus, Mofussil bus). Information on the
transit schedules, fare structure with reference to different
services have been coded into the system. The access and
egress links (walk, transfer) link the available public
transport routes with the zonal system. This has been done
with the help of satellite imagery from Google earth and
the land use map.

The cost parameters ie., walk cost, transfer cost and
waiting cost have been extracted from primary surveys

like bus passenger interview and household surveys.

The Assumptions made in the PT network includes:

e Private vehicles link times are factored by 1.2 to
allow stoppages of buses at bus stops.

e fareis charged everytime when a transfer is made.

e The Waiting time will be half the service head way.

e Walking speed is assumed as 4 km per hour.

e Additional 1.5 min penality is assumed for bus

transfer.

3.4 Development of Matrices

Household and roadside passenger interview data were
used to develop the observed mode-wise trip matrices. The
external trips for the car, two wheeler, autorickshaw,taxi,
public transport and commercial vehicles were constructed

based on the O-D survey conducted at cordon locations.

The mode wise matrices were developed for both
passenger and goods vehicles for morning peak hour.
From the primary surveys it has been observed that the
morning peak hour is from 9.30 A.M to 10.30 A.M. Trip
Matrices for commercial vehicles include LCV’s, Trucks &
Multi Axle Trucks.

Jaipur Metro
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3.4.1 Roadside Interview

The mode wise matrices developed from the road side
interview at the cordon locations were merged using a
computer programme (developed in-house) to eliminate
duplicate trips. Any illegal trips due to error in data
capture or at data entry level were removed and matrices

were extracted.

The following steps including few major checks were

carried out through the programme

e Checking of any data entry error and zone coding
error

¢ Adjustments for common trips

e Expansion of matrices with the classified volume
count

e Merging of RSI matrices

3.4.2 Household Interview

Household interviews were conducted for a sample of
10,600 in the study area. The trip data has been coded to
the zoning system. Matrices were developed for all modes.
The matrices were controlled at the cordons and screen

lines.

3.4.3 Matrix Merging

The RSI matrices as well as the HHI matrices were merged
to obtain the observed matrices for validation. While
merging HHI and RSI matrices, the intra city movement
(Refer Table 3.3) has been captured from HHI matrix and

intercity movement from the RSI matrices.

Table 3.3 Matrix Merging
Jaipur city Outside City
Jaipur City HHI RSI+PT Matrix(HHI)
Outside City RSI+PT Matrix(HHTI) RSI

Jaipur Metro Final Report

Household Sample
size -10500

Per capita trip rate (All
modes) - 1.06

Per capita trip rate
(Motorized) - 0.73
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3.44 Observed Travel Pattern

The merged mode-wise O-D matrices were combined to
get public transport and highway O-D matrices. Public
franéport O-D matrix contains all person trips made by the
public transport mode, i.e. bus. The highway O-D matrix
consists of person trips made by Private vehicles and IPT.
The observed trips by mode for Private, IPT, Public
transport is presented in Table 3.4. Per capita daily trip
rate for all the modes is 1.06 and Motorized Per capita
daily trip rate for the study area is 0.73.The base year mode

share is shown in Figure 3.7.

Table 3.4.0bserved base year travel pattern (Daily)

lil(.) Mode Ir,}t:;;al E’{f;glsal Total Trips
NMT
1 (Walk+ Cycle) 1134838 - 1134838
2 Two Wheeler 956488 72288 1028776
3 Car 293850 73375 367225
4 Auto 232625 9175 241800
5 Taxi 292400 57325 349725
6 Public Transit 695263 166250 861513
Total 3605464 378413 3983877
(Internal: - Zone to Zone movement inside the study area,
External: - Zone to outside the study area and vice versa)
Public
Transport NMT
19% (Walk+Cycle)

0,
Taxi 32fn

8%

Auto
6%

. ™
8% 27%

Figure 3.7 Base year Mode share

Jaipur Metro
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3.5 Observed Model Validation

3.5.1 Validation of Traffic Flow

~ The observed highway and public transport matrices were
assigned on the network. The assigned traffic volume has
been compared with the observed traffic counts. The
assignment is carried out in two stages with the
assignment of Transit trips following the Highway PCU
Assignment. The highway assignment is the assignment of
vehicles on Roads and this is carried out also in stages with
commercial vehicles, buses and NMT taken as pre loads.
The transit assignment is the assignment of commuters on
a Public Transit Network which comprises of buses;

metros etc which are linked on to the zonal system via

walk links.
HIGHWAY AND PUBLIC TRANSIT ASSIGNMENTS
¥ and IINT MATRIX
et F . CV T0 PRELOAD Puliic Transpert Hetwork Assignment Calculations
crpt File 1 ] | __ .
OV Matnix MA = IS“‘F' F‘_h Seript File

NM™ Matrix

NUT PRELOAD

Modewise Matriy

Scipt Pl

AT Matix ﬂir'"
Base Network

Highway Network Assignment Calculations.

3.5.2 Highway assignment

Highway assignment was carried out for the morning peak
hour preloading the highway network with peak hour
commercial vehicle flows, NMT and bus flows. The

process of highway assignment is presented in Figure 3.8.
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Network attributes
Speed flow parameters
Mode wise (' TW,car,

y

Highway network

IPT)matrices from RSI
and HHI
A 4
< v
A
Ccv NMT assignment
Assignment
No
Check across
Screen lines,
flow £15%
Yes | Congested P PT routes,
Ll l
v network frequency,
Fare Details
NMT flow %
CV flow Assignment Publi
ublc < PT matrix
transport
y A network
Commercial vehicle, NMT and Bus Preload *
v PT Assignment
Highway Assighment ¢
/\ .o
Check
Check Across No Across
Screen lines, Screen lines,
Flowt15% Network Flow £15%
Calibration
Yes
Yes
Highway Public
Flows Transport
flow

Figure 3.8 Highway Assignment
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A user-equilibrium multi-modal assignment procedure based on

travel time was used for loading matrices in PCU values.

The mode wise trip matrices developed from the primary
surveys have been converted into PCUs by applying the
equivalent passenger conversion factors. The occupancy and

PCUs used for different modes is presented in Table 3.5.

Table 3.5 Vehicle Occupancy and PCU

3

3 Modes Occupancy PCU Values
o

= Two wheeler | 1.6 0.75
S &

% Auto rickshaw | 2.6 1.2
>

E Car 2.6 1.0
I Truck 22
o=

g = Mav 4.0
g ©

chs Lev 1.4

Goods matrices developed from the road side interview
matrix was converted into peak hour PCU units and
assigned on the highway network. Commercial vehicles
(Truck, Multi Axle vehicles and Light commercial vehicles)
have been validated at the cordon locations for morning
peak hour and it is observed that flows are found within a

confidence range of +/-15% and is presented in Table 3.6.

Table 3.6: Commercial vehicle validation

Jaipur Metro

Inbound Traffic Outbound traffic
Mode
Observed | Assigned | %Difference | Observed | Assigned | %Difference
Truck 1826 1926 -5% 1831 1967 -7%
Mav 1601 1800 -12% 2873 2467 -14%
Lev 564 628 -11% 374 424 -13%

(Note: Numbers are in PCUs)

Final Report
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The commercial vehicle link flow is preloaded in the
highway assignment for the passenger vehicles. The
private and IPT vehicle validation along screen lines
(North -south and East-West) for morning peak hour is
presented in Table 3.7. Private vehicle validation across

cordon locations is presented in Table 3.8.

Table 3.7: Screen line validation - Private vehicles

SCREEN LINE 1

Observed | Assigned | %Difference | Observed | Assigned | %Difference

NORTH TO SOUTH SOUTH TO NORTH

Two wheeler 8440 8533 1% 7075 6373 -10%

Car 3028 2786 8% 2586 2734 6%

Auto rickshaw 5076 4940 3% 3380 3477 -3%

Taxi 3613 3334 8% 2116 2197 4%
SCREEN LINE 2

Observed | Assigned | %Difference | Observed | Assigned | %Difference

EAST TO WEST WEST TO EAST
Two wheeler 3709 3758 1% 4237 4458 5%
Car 2072 1785 -14% 2260 2221 -2%
Auto rickshaw 2094 1891 -10% 2394 2221 -7%
Taxi 1754 1557 11% 1314 1316 0%

(Note: Numbers are in PCU’s)

Private vehicle validation across cordon locations is

presented in Table 3.8.

Table 3.8: Private vehicle validation across cordon locations

Inbound Traffic Outbound traffic
Mode Observed | Assigned | %Difference | Observed | Assigned | %Difference
Two wheeler 1411 1439 2% 962 1011 5%
Car 789 881 12% 1057 1149 9%
Auto rickshaw 317 357 13% 273 282 3%
Taxi 601 656 9% 562 635 13%

(Note: Numbers are in PCU’s)
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3.5.3 Public Transit Assignment

Transit assignment estimates the passenger ridership
volumes on individual transit routes and respective
segments. The public transport assignment process
initially enumerates and evaluate the “reasonable” or
“attractive” multiple discrete routes between zones,

considering:

e Number of transfers

e the margin of cost over the minimum cost route

¢ Non transit and in-vehicle costs

e Boarding and transfer penalties by mode

e Waiting time, derived from the combined
frequency of services at stop nodes

e Fares

Then the demand will be loaded in the form of trips
between zone pairs using multipath procedure based on
PT Comp cost. The components of PT Comp cost are in-
vehicle travel time (IVIT), waiting time (WT), transfer time

(TR), and fare (all in cost units).

PT Comp Cost = Fare/ VOT + Initial wait time + IVTT +
Walk time (Access) + Transfer Time + Walk time (Egress)

The public transport assignment basically involves the

following parts.

e Route enumeration and evaluation
e Skimming (levels of service matrices)

e Loading (assignment)

Public Transport model produces reports to analyze

different aspects of passenger loadings:

e DPassenger transfers between all modes

Jaipur Metro
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e DPassenger transfers between public transport

modes
e Passenger transfers between operators

e A variety of stop-to-stop movements

The assigned flows along screen lines are presented and

been compared with observed flows in Table 3.9. From the

results, it is found that all the assigned values for screen

lines/cordons are found within the acceptable limit of +-

15%.

Table 3.9: Public transport validation

Jaipur Metro
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. . Assigned .
Screen line Observed trips 5 % Difference
Trips
North-South 56225 61691 -10%
East-west 26460 29226 -10%
3.6 Trip length distribution
Trip length distribution for various modes for the
observed trips are presented below in Figure 3.9.
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Figure 3.9 Mode wise- Trip length distribution
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3.7 Desire line Diagram

The OD matrices developed for the
study area encompass to a size of 94 X
94. For envisaging the major movement
of travel between major economic
centers or residential colonies, existing
zone system has been compressed to
form 9 sectors. The list of sectors with
the zones included is given in Annexure
3. The sector wise OD matrices by mode
are presented in Annexure 3. Desire line
diagram (all the modes) is shown in
Figure 3.10.

3.8 Calibration

Prediction of travel demand is normally done through
formulation of a set of mathematical equations or functions
that represent each stage of a transport model at the zonal
level. To have a reliable model depends mainly on the
dependability of explanatory variables representing the
study area. Hence the calibration process is one of the key
task in planning studies. A realistic forecast can only be
possible if the base model can replicate the present
demand characteristics ie mode share, trip lengths, traffic
flows across screen lines, cordons etc. The calibration has
been done for Morning peak hour. The calibration process
for the Morning peak hour is illustrated in the following

section.

3.8.1 Trip End models

Trip generation models were built to forecast the number
of person trips that will begin from or end in each travel
analysis zone with in the region for a typical day of the
target year. Multiple regression method has been adopted

for developing trip end equations. Independent variables/

Jaipur Metro

Figure 3.10 Desire lines
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explanatory variables for the trip end equation play a
major role in developing the equations. The explanatory
variables that can have influence on trip
generation/attraction were extracted from the primary

and secondary sources. They include:

e Population

e Employment

e Average income

e Vehicle ownership

e House hold size

e Area of Land use
The following guidelines were broadly considered to
develop trip end equation. The selected explanatory
variables

e Must be linearly related to the dependent variable

e Must be highly correlated with the dependent

variable

e Must not be highly correlated between themselves

e Must lend themselves to relatively easy projection
Based on the above guidelines, the best model has been

selected based on a set of statistical tests.

Trip generation Model:
The trip production and trip Attraction models developed
for morning peak is given below. The statistical tests and

respective result and equations are presented in Table
3.10.

Table 3.10: Trip End Models

Jaipur Metro

Equation T - Value

F - Value

R - Square

Trip Production 0.054 * Population + 98.71 8.5

72.3

0.65

Trip Attraction 0.134 * Employment +524.6 6.6

43.24

0.55

3.8.2 Trip Distribution and Mode Choice
A regular four stage transport model distributes the trip
ends to the zones initially and then selects the choice of the

mode. Trip distribution normally is carried out using the

Final Report
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traditional gravity function. Many methods are available
for mode choice including diversion curve, utility based
logit model etc. The present study combines the trip
distribution and mode choice to form a combined Trip
Distribution and Modal Split phase using a conventional
doubly constrained gravity model of the form:
Tijm= 1i Gi 8j Aj Fijm

Where T= number of inter zonal trips between zone

i & j and by mode m

G= Total generation trip ends by zone

A= Total attraction trip ends by zone

i=Generation Zone

j= Attraction Zone

r,s=Balancing factors (constants)

Fijm= Deterrence function for mode m
Fijm= Km efdim Cjm @ Eqn1

Where K= Constant Factor

C=Generalized Cost

= Calibration Constant -Exponential function

a=Calibration Constant- Power function

Double Constraints are imposed by ensuring that
ZTij =G, and zTij = A
Jm Im

The calibration includes estimation of parameters of the
deterrence function is in the form of Gamma (Refer Eqn 1).
The calibration process for combined trip distribution and
mode choice is explained in flowchart as shown in Figure
3.11.

Jaipur Metro
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Mode wise OD Cost Skim from Cost Skim from Public
Matrices from the Highwayv Transport
Validation

Vehicle Operating cost
< and Value of Time
A 4
Generalized Cost Matrix by
Mode

v

Observed trip cost distribution
by mode for each purpose

A 4

A 4

Trip Ends Balancing

Deterrence Initial Factors
Function by | F (Tterations)
Mode Revised F | :
7y Synthetic Trip Matrices
by Mode

A

Calculation of Synthetic
Trip Cost Distribution =

A 4

Comparison of Synthetic
and Observed Cost
Distribution
Not Converged
Converged
< Synthetic Model Split for
v Comparison with Observed

Fitted Smoothened
Deterrence functions to
Empirical factors

Figure 3.11 Flowchart showing the calibration process

The cost of travel (C- generallised cost) between the zones
has been estimated based on skims from the highway and

Public Transport assignment. The estimation of
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generallised cost for the base year is explained in the

following section.

3.8.3 Generalised Cost Estimation

Cost skims such as travel time and travel distance are
skimmed from the final assignments. These skims are used
in the estimation of generalized cost. Generalized cost
matrix is estimated for all modes and purposes, which is
used for the calibration of the combined trip distribution

and mode choice parameters.

Generalised cost consists of the monetary and non-
monetary costs of a journey. Monetary or "out-of-pocket"
costs might include a fare on a public transport journey, or
the costs of fuel, wear and tear and any parking charge,
toll or congestion charge on a personal mode journey.
Non-monetary costs refer to the time spent undertaking
the journey. Time is converted to a money value using a
value of time figure, which usually varies according to the

traveller's income and the purpose of the trip.

The generalised cost is equivalent to the price of the good
in supply and demand theory. Demand for journeys can be
related to the generalised cost of those journeys using the
price elasticity of demand. Supply is equivalent to capacity

(and, for roads, road quality) on the network.

The generalized cost, GC, is worked out for PT as

GC =PT Comp Cost x VOT
The generalized cost, GC, is worked out for Private
Vehicles (TW, Car) as

GC = Distance Travelled x VOC + VOT x Travel Time
The Generalized cost for IPT modes (Auto
Rickshaw, Taxi)

Jaipur Metro
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GC = Distance Travelled x Fare per Km + VOT x Travel
Time

Where,

GC = Generalized Cost in Rs

VOT= Value of Time in Rs/hr

VOC= Vehicle operating cost in Rs/ Km

Vehicle Operating Cost (Rs/Km) (VOC) for personal
modes- Vehicle Operating Cost values for base year has
been estimated based on independent analysis, based on
present level of vehicle operation characteristics in Jaipur.
VOC values used are presented in Table 3.11 and 3.12.

Table 3.11: Mode wise VOC (Rs. /Km) for base year

S1.No Mode Rs. /Km
1 Car 6.4
2 ™W 1.9
3 Bus/ Auto Rickshaw Fare

Note: A congestion factor of 1.5 is assumed in the VoC
calculation for peak hour

Table 3.12: Auto Rickshaw Fare

Mode Min. Fare (Rs.) Additional Rs.

Auto rickshaw Initial Board fare: 15.0 7.0 per km

Value of Travel Time (VOT)- Traveller’s value of time can
be estimated from the degree to which they are either
willing to pay money to save travel time or incur extra
travel time to save money. In order to apply this approach
to the valuation of travel time it is necessary to estimate
average income and travel time cost. The mode wise
average income obtained from HHI survey was used for
the estimation. Assuming full time employees work for 172
hours per month, the mode wise time cost was worked out
per hour. The VOT values for morning peak hour is

presented in Table 3.13.
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Table 3.13: Mode-wise VOT (Rs,/Hour/Person)- Morning Peak

Hour
Mode Generalized | Generalized
VOT /hour VOT /min
Auto 21.3 0.36
Car 422 0.70
Two wheeler 31.7 0.53
Bus 14.9 0.25
The generalized cost skim matrix for morning peak hour is
given in Table 3.14.
Table 3.14 Generalized Cost Skim - Peak hour
Mode Total Cost (in Rs)
Two Wheeler 189360
Car 513390
Auto Rickshaw 571370
Taxi 803420
Public Transport 73800

3.8.4 Deterrence functions
Calibrated parameters for the Deterrence function by
mode is presented in Table 3.15 and respective FF curves is

shown in Figure 3.12.

Table 3.15: Calibrated Deterrence Functions

Morning Peak
Mode
K ALPHA BETA
Two wheeler 0.92 -0.4 44.8
Car 79 0.4 26.8
Auto Rickshaw 33 1.73E-13 36.6
Taxi 45 -0.2 294
Public Transport 47 0.2 49.8

WilburSmith
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FF Curve - Car
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3.9 Synthetic Model

Synthetic trip ends were estimated using the calibrated
tripend equations. Synthetic trip matrices were developed
by the

Parameters. These synthetic matrices were compared with

calibrated distribution cum mode choice
the observed matrices. The process is detailed in Figure

3.13.
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Validation

The following checks were carried

out to examine the validity of the

synthetic

matrices

observed matrices:

3.9.1 Mode Share

The observed and synthetic mode

share comparison is shown in

Figure 3.14.

against
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3.9.2 Validation - Traffic Flow

Figure 3.14 Mode Share Comparisons

Synthetic matrices for morning peak hour were assigned

and checked across the screen line and outer cordon with

the observed volume counts. The Results are shown in

Table 3.16 - Table 3.17 for screen line and outer cordons. It

was observed that the values are well within the

confidence range of £ 15%.

Table 3.16 Synthetic Highway Validation - screen lines

SCREEN LINE 1
Observed | Assigned | %Difference | Observed | Assigned | %Difference
NORTH TO SOUTH SOUTH TO NORTH
Two wheeler 8440 8723 3% 7075 6982 -1%
Car 3028 2982 -2% 2586 2934 13%
Auto rickshaw 5076 5231 3% 3380 3256 -4%
Taxi 3613 3785 5% 2116 2397 13%
SCREEN LINE 2
Observed | Assigned | %Difference | Observed | Assigned | %Difference
EAST TO WEST WEST TO EAST
Two wheeler 3709 3556 -4% 4237 4156 -2%
Car 2072 1956 -6% 2260 2432 8%
Auto rickshaw 2094 2324 11% 2394 2734 14%
Taxi 1754 1987 13% 1314 1416 8%
WilburSmith 55



Table 3.17 Synthetic Validation - Inner & Outer Cordons

Jaipur Metro

Inbound Traffic Outbound traffic
Mode Observed | Assigned | %Difference | Observed | Assigned | %Difference
Two wheeler 1411 1586 12% 962 945 -2%
Car 789 723 -8% 1057 981 -7%
Auto rickshaw 317 287 -9% 273 245 -10%
Taxi 601 576 -4% 562 533 -5%

(Note: Numbers are in PCU’s)

The traffic flow diagram for all corridors is shown in

Figure 3.15. The Transit flow diagram for public transport

mode is shown in Figure 3.16.

Figure 3.16 Transit Flow in trips-Bus

3.10 Travel Demand Forecast

3.10.1

Introduction

The urban transport demand model that has been

developed for Jaipur has been used to predict the travel

characteristics for the horizon years. The model outputs

have been used to estimate ridership on the proposed

Figure 3.15 Traffic flow in PCUs
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metro and the travel characteristics like trip length,
Passenger-kilometers, mode shift from different modes to

the proposed Metro, Savings in time and cost, etc.
3.10.2  Economic Trends and Drivers

One of the crucial inputs in the demand forecast is the
anticipated land use in the study area in the next 20 years.
It is very cumbersome to predict the land use as the
process involves huge data and assumptions. For the
present study, the main source for this effort is the Master
Plan 2025.In addition to this; consultant has also collected
details of anticipated developments in the next 20 years
from other secondary sources. The detail of land use
distribution for the year 2007 and for future year 2025 is
shown in Figure 3.17 and Figure 3.18 respectively.
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Figure 3.18: Land Use Distribution (2007)

3.10.3 Population Growth Trend

Past demographic data for the Jaipur from Census and
other available documents has been analyzed to
understand the growth patterns. The Master Plan-2011 is
the basis of information for the projected population and
land use in peripheral areas where considerable private
development has been taking place. The Master Plan has
projected a population of 64.95 lakhs in 2025 with an

Source: Master Plan 2025
Figure 3.17: Land Use Distribution (2025)
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annual average growth rate (AAGR) of about 3% from
2021.

Table 3.18: Population Growth in Jaipur City

Year Population (in Lakhs) AAGR (%)
2009 32.61 -

2014 41.09 4%
2021 54.19 3%
2031* 81.24 3%

(Source: Master Plan)
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Figure 3.19: Population Growth - Jaipur

The population for 2031has been projected as 81.24 Lakhs,
considering a decadal growth rate 33%. The past
population growth trend and the projected population for
Jaipur is presented in Table 3.18 and the trend is shown in
Figure 3.19.

Population and land use details for base year and future
years have been analyzed at TAZ level. Land use details

are translated to employment at TAZ level.

e Real estate boom by private developers in Jaipur.
e Major commercial centres falling in zones such as

walled city,western side of the cityt,sanganer,Lal
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kothi, sirsi bindayaka, west of sikar road,Along
Ajmer road.

e Major industries such as textile and food
industries,woodproducts,leather products,electrical
machinery and apparatus.

e New residential colonies close to Ajmer road,
Tonk road, Agra road and new jaipur were

considered in the projection.

3104 Employment Projection

The employed population in Jaipur was 30% in 2001 and
the Master plan -2021 envisages that it will remains at 30%
in 2021.The tertiary sector has seen a rise in terms of share
of workforce. The Master Plan envisages that while the
proportion of tertiary workers will not change significantly
in 2011 and 2021, there will be a decrease in the proportion
of primary workers and a relative rise in secondary

workers.

Based on the Master plan, the employment has been
projected to 28.43 lakhs in 2031 (35%). The employment

projection is presented in Table 3.19.

Table 3.19: Employment Projection

Year Employment (in Lakhs)
2009** 11.41
2014* 14.38
2021* 18.97
2031** 28.43

Source: WSA estimates
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3.11 Model Application

The methodology procedure for travel demand in the

study area is shown in Figure 3.22.
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Figure 3.20: Travel demand Forecast

3.11.1 Forecast assumptions on Model
parameters

The following forecast assumptions were used in the
model. These assumptions are arrived at with the help of
primary or secondary data concurrence with the expert
opinion of our Economist. The various assumptions in the

forecast model are:
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Planning period: The projection has been done for the
year 2014, 2021 and 2031.

3.11.2 Internal Travel demand Estimation

The trip ends for the horizon year 2014, 2021and 2031 were
obtained for total travel using the calibrated trip end
models. Trips were then split between the modes (Car,
Two Wheeler, IPT and Public Transport) using the

combined distribution and mode choice model.

The horizon year trip distribution is different for
alternative network scenarios due to different inter-zonal
generalized cost. Thus, for each of the future networks and
development scenarios peak passenger trip matrices were
developed by an iterative mechanism considering the
interaction between distribution, modal split and

assignment stages.

3.11.3 Goods matrices

The base year goods trip ends were projected for the
horizon year by establishing the growth factors by mode
based on secondary sources. The mode wise matrices have
been developed for LCV, Truck, and MAV by Furness
technique.

3.114  External Trips

The outer cordon road side interviews of the present study
have been utilized for the purpose of modeling external
trips. In order to project the external trips for horizon year,
the growth factors were established for each of the external
zones based on secondary sources. Conventional Furness
technique has been employed for developing the mode

wise matrices.

The other assumptions which are of great significance in

demand forecast are (all growth rates in real terms).
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e Per Capita Trip Rate- Motorized will grow to 1.03
in 2031

e Average Per Capita Income will grow at
+2% /annum

e Vehicle Operating Cost will grow at -2%/annum
(to take into account the efficiency due to
improved vehicle technology)

e Value of Time will grow at +2% /annum(in line
with per capita income growth)

e Auto Fare will grow at 2% /annum

e Public Transport Fare will grow at 0%

These assumptions are made based on relevant secondary
data.

3.12 Travel Demand Forecast

By adopting the forecast assumptions detailed below and
with the help of the urban model developed for study area,
the travel demand has been forecasted for Do- Nothing
and ‘with Metro’. Calibrated model has been used to
estimate the ridership for the horizon years 2014, 2021, and
2031. Sector wise OD matrices With Metro scenario is

given in Annexure 3.

Trips assigned and the expected Mode share for Do
nothing for different horizon years is presented in Table
3.20.

Table 3.20 Travel Demand Forecast - Do- Nothing

Year Mode share

Mode share Trips %

Two wheeler 76519 39

- Car 23508 12

S Auto 18610 9
Taxi 23392 12

Public Transport 55621 28
Total 197650 100

Jaipur Metro Final Report

Public transport share will
decline to 18% from 28% and
car share increases to 21%
from 12% in next 20 years
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Year Mode share
Mode share Trips %
Two wheeler 112737 41
- Car 38496 14
= Auto 24747 9
Taxi 32996 12
Public Transport 65993 24
Total 274969 100
Mode share Trips %
Two wheeler 296882 39
- Car 159860 21
= Auto 68511 9
Taxi 98961 13
Public Transport 137023 18
Total 761237 100

3.13 Metro Alignments

The metro alignment comprises of two corridors i.e. North
south and east west corridors

N-S Corridor: It starts at Durgapura (Residential), passes
through EPstation , Fortis, WT Park , Malviya Nagar
(Residential), Jawahar kalakendra ( Residential &
Commercial), Bajaj Nagar (Residential), Tonk Phathak
(Residential & Commercial), Nehru Place ( Residential &
Commercial), Mansingh Stadium (Residential & Public
service), Narayan Singh Circle (Residential & Commercial
), SMS Hospital (Residential & Public service), Panchabatti
Circle (Residential & Commercial), Government Hostel
(Residential& Commerecial ) Sindhi Camp
(Residential, Commercial & Public service), Subash Nagar
(Residential & Commercial), Pani Petch (Residential) and

ending at Ambabari (Residential).

E - W Corridor: It starts at Mansarovar West (Residential),
passes through New Aatish Market (Residential &

Jaipur Metro
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Commercial ), ESI Hospital (Residential & Commercial),

Shayam Nagar (Residential)) Ram Nagar (Residential),

Civil Lines (Residential), Railway Station (Public Service &

Commercial), Sindhi Camp (Residential & Public service &
Commercial),ChandPole(Residential&Commercial), Chotti

Chopar (Residential & Commercial) and Badi Chopar

(Residential & Commercial).The summery of ridership on

suggested alignment is presented in Table 3.21

Table 3.21 Ridership on Metro Alignments

Jaipur Metro

Final Report

North-South Corridor
Corrid M?x. Daily . Average
. or Sectional Daily
Year From Via To Passenger- . . Lead
Length Load KM Ridership (KM)
(km) | (PPHPD)
2014 11313 1863510 293060 6.4
2021 Durgapura H(i\f)istal Ambabari 17.50 16898 2766590 443500 6.2
2031 21276 3923050 642250 6.1
East -West Corridor
Corrid M.ax. Daily . Average
. or Sectional Daily
Year From Via To Passenger- . . Lead
Length Load KM Ridership (KM)
(km) | (PPHPD)
2014 Railway 10026 1034400 206060 5.0
2021 | Mansarovar | w00 | Badichopar | 1117 | 15104 | 1424340 | 281460 5.1
2031 camp 27214 2329970 408830 5.7
Table 3.22: Mode Share with Metro Alignments
Year Mode share
Mode share Trips %
Two wheeler 107238 39
- Car 35746 13
S |Auto 24747 9
Taxi 30247 11
Public Transport 76991 28
Total 274969 100
§ Mode share Trips %
& | Two wheeler 243596 32
WilburSmith P



Car 129410 17
Auto 60899 8
Taxi 83736 11
Public Transport 243596 32
Total 761237 100

Figure 3.21 to 3.26 presents the Transit Flow Diagrams for

metro and bus for different horizon years

VOL[1=2500

Figure 3.21: Transit Flow Diagram for Metro (2014)
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Figure 3.22: Transit Flow Diagram for Bus (2014)
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Figure 3.23: Transit Flow Diagram for Metro (2021)
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Figure 3.24: Transit Flow Diagram for Bus (2021)
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Figure 3.25: Transit Flow Diagram for Metro (2031)
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Figure 3.26: Transit Flow Diagram for Bus (2031)

Figure 3.27 to Figure 3.32 Presents the direction wise
boarding and alighting passengers at metro stations for

different horizon years
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Figure 3.27: Transit line Profile for N-S Corridor (2014)
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Figure 3.29: Transit line Profile for N-S Corridor (2021)
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Figure 3.30: Transit line Profile for E-W Corridor (2021)
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Figure 3.31: Transit line Profile for N - S Corridor (2031)
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Figure 3.32: Transit line Profile for E-W Corridor (2031)

Sectional loading is presented for different horizon years
below from Table 3.23 to Table 3.28

Table 3.23: Boarding and Alighting for N - S Corridor (2014)

Jaipur Metro

Final Report

Metro - North South - 2014 - Sectional loading
Towards Ambabari Towards Durgapura
Statio Station Name Bf)ar A!lgh Sectl?nal Statio Station Name B'oar A.llgh Sectl(.)nal
n no ding | ting loading n no ding | ting loading
1 Durgapura 734 0 734 18 Ambabari 4958 0 4958
2 | Epstation 2032 | 334 2432 17 Pani Petch 1454 | 190 6222
WilburSmith oy
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3 Fortis 801 347 2886 16 Subash Nagar 2207 | 297 8132
4 Wipark 616 273 3229 15 Sindhi Camp 2861 | 288 10705
. Government
5 | Malaviya Nagar 272 | 204 3297 14 Hostel 1027 | 419 11313
Panchabatti
6 | Jawaharkalakendra | 5, | 3 3436 13 Circle 163 | 300 11176
7 Bajaj Nagar 464 489 3411 12 SMS Hospital 1270 | 4151 8295
Narayan Singh
8 | Tonk Phathak 1550 | 500 4461 11 Circle 370 | 355 8310
Mansingh
Nehru Flace 501 | 267 4695 10 Stadium 404 | 202 8512
10 Mansingh Stadium 613 351 4957 9 Nehru Place 338 179 8671
Narayan Singh
] Gircle 725 | 461 5201 8 Tonk Phathak | 5 | 749 8967
12| SMS Hospital 403 | 3774 1850 7 Bajaj Nagar 778 | 552 9193
. Jawaharkalaken
13 | Panchabatti Circle | )3 | 5pg 1765 6 dra 350 | 579 8964
14 Government Hostel 60 395 1430 5 Malaviya Nagar 206 225 8945
15 | Sindhi Camp 719 447 1702 4 Wipark 858 | 446 9357
16 | Subash Nagar 197 415 1484 3 Fortis 474 | 1466 8365
17 Pani Petch 88 959 613 2 Epstation 164 3320 5209
18 Ambabari 0 613 0 1 Durgapura 0 5209 0
Table 3.24: Boarding and Alighting for E - W Corridor (2014)
Metro - East- west - 2014 - Sectional loading
Towards Badi Chopar Towards Mansarovar
Statio Station name Bf)ard A}lgh Sectl?nal Statio Station Name B.oar A'llgh Sect19nal
n no ing ting loading nno ding | ting | loading
1 Mansarovar 6252 0 6252 11 Badi Chopar 683 0 683
New Aatish
2 Market 574 312 6514 10 Chotti Chopar 868 132 1419
3 ESI Hospital 599 294 6819 9 Chand Pole 574 565 1428
4 Shayam Nagar 1157 280 7696 8 Sindhi Camp 890 192 2126
5 Ram Nagar 1672 271 9097 7 Railway Station 409 431 2104
6 Civil Lines 1180 349 9928 6 Civil Lines 169 274 1999
7 Railway Station 713 615 10026 5 Ram Nagar 204 151 2052
8 Sindhi Camp 309 3421 6914 4 Shayam Nagar 184 516 1720
9 Chand Pole 2969 1141 8742 3 ESI Hospital 131 132 1719
New Aatish
10 Chotti Chopar 850 1573 8019 2 Market 219 297 1641
11 Badi Chopar 0 8019 0 Mansarovar 0 1641 0
WilburSmith 73
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Table 3.25: Boarding and Alighting for N - S Corridor (2021)

Jaipur Metro
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Metro - North South - 2021 - Sectional loading
Towards Ambabari Towards Durgapura
Station Station Name Bf)ar A.llgh Sect19nal Station Station Name B.oard A.llgh Sect19nal
no ding | ting loading no ing ting loading
1 Durgapura 1549 0 1549 18 | Ambabari 10108 0 10108
2 Epstation 3009 | 690 3868 17 | Pani Petch 1732 | 373 11467
3 Fortis 765 | 939 3694 16 | Subash Nagar 2728 | 801 13394
4 Wtpark 807 | 405 4096 15 | Sindhi Camp 3593 | 829 16158
. Government
> Malaviya Nagar 378 | 269 4205 1% Hostel 2147 | 1407 | 16898
Panchabatti
6 Jawaharkalakendra | 5, | 15y 4325 1B Gircle 221 599 16520
7 Bajaj Nagar 665 | 679 4311 12| SMS Hospital 1575 | 5997 12098
Narayan Singh
8 Tonk Phathak 2129 | 617 5823 ) Circle 442 477 12063
Mansingh
9 | Nehru Place 784 | 304 6303 10| stadium 514 | 243 12334
10 Mansingh Stadium 903 411 6795 9 Nehru Place 480 172 12642
Narayan Singh
| Gircle 1081 | 553 7323 8 Tonk Phathak 1646 | 1124 | 13164
12 | SMS Hospital 357 | 5742 1938 7 Bajaj Nagar 1314 865 13613
o Jawaharkalaken
13| Panchabatti Circle | 5, | 57, 1715 6 | dra 510 | 653 | 13470
Malaviya
14| Government Hostel | o, | 5q 1381 > | Nagar 40 | 485 | 13425
15 | Sindhi Camp 1077 | 475 1983 4 Wipark 1378 | 543 14260
16 | Subash Nagar 219 | 493 1709 3 Fortis 772 | 1897 13135
17 | Pani Petch 79 1195 593 2 Epstation 258 4274 9119
18 Ambabari 0 593 0 1 Durgapura 0 9119 0
Table 3.26: Boarding and Alighting for E - W Corridor (2021)
Metro - East- west - 2021 - Sectional loading
Towards Badi Chopar Towards Mansarovar
Statio Station name B.oard Alighti Sectl(?nal Statio Station Name Bf)ar A.11gh Sect1<?na1
n no ing ng loading nno ding | ting loading
1 Mansarovar 6,518 0 6,518 11 Badi Chopar 718 0 718
New Aatish
2 Market 917 149 7,286 10 Chotti Chopar 824 124 1,418
3 ESI Hospital 1,363 295 8,354 9 Chand Pole 522 462 1,478
4 Shayam Nagar 1,866 389 9,831 8 Sindhi Camp 1168 281 2,365
5 Ram Nagar 3,827 274 13,384 7 Railway Station 407 563 2,209
6 Civil Lines 2,175 479 15,080 6 Civil Lines 181 237 2,153
WilburSmith 7
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7 Railway Station 981 957 15,104 5 Ram Nagar 393 141 2,405
8 Sindhi Camp 1,668 4,265 12,507 4 Shayam Nagar 395 639 2,161
9 Chand Pole 2,506 1,624 13,389 3 ESI Hospital 195 269 2,087
New Aatish
10 Chotti Chopar 1,162 2,200 12,351 2 Market 360 412 2,035
11 Badi Chopar 0 12,351 0 1 Mansarovar 0 2035 0
Table 3.27: Boarding and Alighting for N - S Corridor (2031)
Metro - North South - 2031 - Sectional loading
Towards Ambabari Towards Durgapura
Station Station Name Bf)ard A.llgh Sech?nal Station Station Name Bf)ar A.hgh Sech(?nal
no ing ting loading no ding | ting loading
1 Durgapura 2390 0 2390 18 | Ambabari 11084 | 0 11084
2 Epstation 6663 | 788 8265 17| Pani Petch 2550 | 407 13227
3 Fortis 1149 | 1995 7419 16 | Subash Nagar 3565 | 821 15971
4 Wtpark 1050 | 633 7836 15 | Sindhi Camp 4133 | 871 19233
. Government
5> | Malaviya Nagar 512 | 330 8018 1% | Hostel 3431 | 1388 | 21276
Panchabatti
6 | Jawaharkalakendra | ;509 | cgq 8341 B Gircle 573 | 700 21149
7 Bajaj Nagar 1063 | 1193 8211 12 | SMS Hospital 2023 | 7021 16151
Narayan Singh
8 Tonk Phathak 4066 | 807 11470 1 Gircle 742 | 645 16248
Mansingh
? Nehru Place 1485 | 423 12532 10| gradium 856 | 349 16755
10 Mansingh Stadium 1602 630 13504 9 Nehru Place 686 265 17176
Narayan Singh
| cirdle 1889 | 814 14579 8 Tonk Phathak 2254 | 1232 | 18198
12| SMS Hospital 397 | 12324 2652 7 Bajaj Nagar 1706 | 1041 18863
. Jawaharkalakend
13| Panchabatti Circle | g0 | 445 2323 6 |1 784 | 840 | 18807
14 Government Hostel | (g 571 1958 5 Malaviya Nagar 574 815 18566
15 | Sindhi Camp 855 757 2056 4 Witpark 1922 | 720 19768
16 | Subash Nagar 201 510 1747 3 Fortis 1576 | 3219 18125
17 | Pani Petch 107 | 1161 693 2 Epstation 1036 | 6228 12933
18 Ambabari 0 693 0 1 Durgapura 0 12933 0
Table 3.28: Boarding and Alighting for E - W Corridor (2031)
Metro - East- west - 2031 - Sectional loading
Towards Badi Chopar Towards Mansarovar
Station Station name Bf)ard A}lght Sectlc.)nal Statio Station Name B.oar A.hgh Sectl?nal
no ing ing loading nno ding | ting | loading
1 Mansarovar 10380 0 10380 11 Badi Chopar 654 0 654
WilburSmith 75
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New Aatish
2 Market 1905 198 12087 10 Chotti Chopar 828 86 1396
3 ESI Hospital 2348 468 13967 9 Chand Pole 529 398 1527
4 Shayam Nagar 3170 644 16493 8 Sindhi Camp 1437 | 209 2755
5 Ram Nagar 8151 365 24279 7 Railway Station 500 795 2460
6 Civil Lines 3734 799 27214 6 Civil Lines 235 209 2486
7 Railway Station 1665 1827 27052 5 Ram Nagar 558 125 2919
8 Sindhi Camp 537 5049 22540 4 Shayam Nagar 545 832 2632
9 Chand Pole 2104 2668 21976 3 ESI Hospital 263 456 2439
New Aatish
10 Chotti Chopar 940 4174 18742 2 Market 400 567 2272
11 Badi Chopar 0 18742 0 Mansarovar 0 2272 0
WilburSmith 76
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Chapter 4
Ridership from Stated Preference

There are two approaches to estimate the demand for new
services. One is to use revealed preference technique,
through the Urban Travel Demand Model (CUBE model).
The second approach is to use Utility Assessment (UA) to
describe the choice between the new alternative and the
existing alternative using the stated preference. This
chapter details the methodology and demand/ridership
estimated using the Utility Assessment (UA) derived

through the stated preference of various users.

4.1 Study Methodology
Study methodology is as follows. The steps could be

categorized as:

¢ Estimation of Shift using WTP surveys

e Development of mode -wise logit models

using the WTP survey data.

e Estimation of mode-wise shift (%) to the
study Metro using the logit models for base

year.

e Estimation of shift (%) to the metro in the

future using the logit models developed.

e Ridership forecast for 2014

0 Estimation of Candidate Trips
* Delineation of trip influencing
region in the study area for the
proposed Metro.
* Modewise candidate trip

estimation for the delineated

WilburSmith -
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influence region using the OD

matrices from CUBE Model
0 Estimation of ridership on Metro for
2014 using the modewise candidate

trips and the corresponding shift.

The methodology and analysis are detailed in the

following sections.

4.2 Estimation of mode-wise Shift using
WTP surveys

4.2.1 Development of mode -wise logit models
Stated preference surveys were carried out for various
users such as car, Two wheelers, Auto rickshaw and bus
at various locations along the proposed Metro corridors
covering a total of 1000 samples. Mode -wise logit models
were developed using the results of this survey. The
formats used are presented in Annexure 1. Methodology
and various models developed are described below.

In the study, the Utility Assessment (UA) model
suggested in the “Guide to Forecasting Travel Demand
with Direct Utility Assessment, US Department of
Transportation” has been adopted for developing Logit

models.

4.2.2 Utility Assessment Model

The Utility Assessment is a technique for assessing the
effects on user’s behavior of policy changes. Information
on user’s preferences is obtained by presenting a survey
respondent with a series of situations/scenarios and
asking what he or she would do under each
situation/scenario. The Utility Assessment is a
disaggregate modeling approach in that it uses individual
survey responses to a series of hypothetical situation,
which has been constructed using an experimental design,

to estimate the effects on behavior of different variables.
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The responses to the experiment are analyzed with

multiple linear regressions, to build a response model.

4.2.3 Survey Design

Utility Assessment experiments consists of a set of
realistic but hypothetical situations, defined by factors
that most strongly influence actual trip choice. In the
survey design for the present study, the factors considered
are fare, frequency of services, travel time reduction,
comfort and frequency of service. Availability of parking
facilities is considered as an additional variable for car
and two wheelers. The factors are selected based on our
experience in similar studies. While carrying out the
survey, respondents were given a general description of

the new system.

In the questionnaire, five situations were covered and
individuals have responded for all the five situations. In
the survey, the respondents were asked to state how likely
they use the proposed facility various scenarios. Survey

design is presented in Table 4.1.

Table 4.1 : WTP Survey Design

Jaipur Metro
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Scenarios/ | Fare Frequency ]:lfiar:lgl
Situations | (Rs.) ‘(heac‘:lway) Reductio Comieh Parking Response
1In minutes n (min)
1 1.5X H 1/2 AC NO 112|345
2 X L 1/4 AC YES 11213 1]4]|5
3 X H 1/2 NON AC NO 1 (2|3 | 4]5
4 1.5X L 1/4 AC YES 112 |3 | 4]|5
5 X H 1/4 NON AC NO 1 (2|3 |45
Notel: Response scale, 1- very unlikely, 2- unlikely, 3- neutral, 4- likely and 5- very
likely. Responses indicated above are typical values.
4.2.4 Experimental Design
The independent variables considered in the model
development are ‘fare’, ‘frequency’ and ‘average travel
time’. The two variables, ‘Comfort’ and ‘parking
availability’ are found to be insignificant in the model
WilburSmith 79



development. The variables are considered at two levels.
The two levels of fare are 1*X (X- is DMRC fare) and 1.5*X.
The levels of frequency are high and low level headway
and comfort level as “Non AC” and “AC”. Additionally,
average travel time is considered as a variable
representing network congestion, which is obtained from
the CUBE model.

The dependent variable i.e.; the response, is scaled ona1 -
5 “likelihood of use” scale with 5 corresponding to the
‘most likely” selection of the proposed facility and 1
corresponding to being ‘most unlikely” to choose the

facility.

4.2.5 The model form

The general form of response model used for establishing
the relationship between the dependent variable response
‘R” and the selected independent variables. The general

form of model used is:

R =k + al * fare + a2 * Frequency + a3 *Comfort + a4*
Average Travel time
Where,
R’ = Response on 1-5 scale
k, al, a2, a3 and a4 are coefficients
The notations of variables used in the model development

are presented in Table 4.2.

Table 4.2: Notations used in Developing Logit Models

Variable Values Notations
1 x X (DMRC fare) 1
Fare - X1
1.5 x X (DMRC fare) 2
Frequency (headway in 1 1
min.) - X2 2 2
NON AC 0
Comfort -X3

AC 1

Travel time in min.- X4 Average travel time
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4.2.6 The Models Developed

The models developed are presented in Table 4.3. In the

model, K- is| the constant term and X1 - fare, X2 -

frequency, X3 - travel time in minutes respectively.

Table 4.3: Mode-wise Logit Models Developed

Jaipur Metro

Model
Mode
K X1 X2 X3 X4 R2
Bus 5.79 -1.62 -1.23 1.51 0.0074 0.43
Auto Rickshaw 6.13 -1.22 -1.40 1.09 0.004 0.25
Car 3.57 -0.90 -0.03 0.17 0.012 0.13
Two Wheelers 4.38 -1.21 -0.24 0.41 0.002 0.24

From the response, the probability of shifting to the

proposed Metro is determined from the following

equation:
P(m)= 1
1+e ®3
Where,

R

- Response or the Utility function

P (m) - Probability of using Metro and

4.2.7 Expected Shift to proposed METRO in

2009

The expected shift to Metro from various modes as

derived from stated preference for 2009 is presented in
Table 4.4. The variable values used are Fare: 1 (DMRC
fare), Frequency: 1 (5 minutes headway), Comfort: 1 (No

AC) and average travel time as estimated from the CUBE
model for 2009.

Table 4.4: Expected Shift to METRO in 2009

Mode % Shift
Bus 52.2
Auto Rickshaw 64.3
WilburSmith
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Car 47.0

Two Wheelers 49.3

4.2.8 Expected Shift to proposed Metro in 2014

Shift to the metro in 2014 as estimated using the Logit
models are presented in Table 4.5. Average travel time for
2014 is obtained from the CUBE model has been

considered.

Table 4.5: Expected Shift to METRO (%) in 2014

Mode % Shift
Bus 53.1
Auto Rickshaw 64.8
Car 48.5
Two Wheelers 49.5

4.3 Estimation of Candidate Trips

4.3.1 Delineation of Influence Region

The catchment area from where users can be shifted to a
new facility is considered as influence region for the
facility. In the study, the zones adjacent to the proposed
Metro corridors and outer catchment is identified as
influence region. The identified influencing area is

presented in Figure 4.1.

4.3.2 Estimation of Candidate Trips
Peak hour trips bound between zones identified in the

influence region is estimated as candidate trips for the
proposed Metro. Short trips bound between two adjacent
zones have been eliminated from the candidate trips.
Mode- wise peak hour candidate trips for 2014 were
estimated using the O- D matrices from CUBE Model
developed (detailed in the previous chapters). Daily
candidate trips estimated for the identified influence
region (peak hour to daily conversion factor is 10) for 2014

is presented in Table 4.6.

Jaipur Metro Final Report
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Table 4.6 Estimated Daily Candidate Trips for the horizon

years
Mode 2014
Bus 272900
Auto Rickshaw 209800
Car 157400
Two Wheelers 413900
Total 10,54,000

44 Predicted Daily Ridership for Future
Expected daily ridership for 2014 using the stated
preference is presented in Table 4.7. Daily ridership

estimated using stated preference is as 5.62 lakhs for the

year 2014.
Table 4.7: Daily Ridership on METRO in 2014
Year Daily Ridership
2014 5,62,100

4.5 Conclusion
We recommend the ridership estimated through revealed

preference for planning the metro.
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Chapter 5

Economic Analysis

The objective of the cost- benefit analysis is to identify and
quantify the economic benefits and costs associated with
the project (implementation of 28 kms of metro corridor in
Jaipur), in order to select the optimum solution along with
the economic viability in terms of its likely investment
return potential.

The cost - benefit analysis is carried out by using the
Discounted Cash Flow (DCF) technique to obtain the
economic internal rate of return (EIRR %) and economic
net present value (ENPV) for the proposed investments
linked with the project. This is followed by a ‘sensitivity
analysis’ carried out by increasing or decreasing the
critical factors affecting the cost and benefit streams of the
proposed project, in order to ascertain their effect on the

economic feasibility indicators i.e. ENPV, EIRR.

5.1 Economic Analysis Approach

The economic appraisal of the metro system has been
carried out within the broad framework of Social Cost -
Benefit Analysis Technique. It is based on the incremental
costs and benefits and involves comparison of project
costs and benefits in economic terms under the “with”
and “without” project scenario. In the analysis, the cost
and benefit streams arising under the above project
scenarios have been estimated in terms of market prices
and economic values have been computed by converting
the former using appropriate factors. The annual streams
of project costs and benefit have been compared over the
entire analysis period to estimate the net cost/ benefit and
to calculate the economic viability of the project in terms
of EIRR.
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5.1.1 Analysis Period

The analysis period of the project is taken as 36 years from
the base year 2009 as follows:

e Base Year 2009

¢ Construction period - 2010 to 2014 (5 years)

e Project opening for traffic - 2015

e End of the analysis period -2044

e No. of operating years, considered for economic

analysis - 30 years

Thus, 30 years of operation, in effect, from the start of
operation i.e. 2015, has been considered for economic

evaluation for the project.

5.1.2 Estimation of Costs

The project cost stream comprises capital cost, operation
and maintenance cost. Cost components considered for

the purpose of this exercise include:

Capital cost of infrastructure

Operation and Maintenance cost of the system

The project cost is taken as Rs. 7503 Crores (which is given
by DMRC). The Operation & Maintenance Cost (O & M
cost) is assumed as 3% of the project cost/annum. This
cost has been converted to economic price by applying a
factor of 0.85.

The development of metro is proposed in five years. The

proposed phasing of construction is explained in Table 1.

Table 5.1: Phasing of Construction

Rs. 1 i
Year Phasing Cost (Rs n. Cro.res) in
economic price
2010 10% 638
2011 20% 1276
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2012 30% 1913
2013 30% 1913
2014 10% 638
Total 100% 6378

5.1.3 Estimation of Benefits

The proposed metro will yield tangible and non-tangible
savings due to equivalent reduction in road traffic and
certain socio-economic benefits. Introduction of metro will
result in reduction in number of buses, usage of private
vehicles, air pollution and increase the speed of road-
based vehicles. This, in turn, will result in significant
social benefits due to reduction in fuel consumption,
vehicle operating cost and travel time of passengers.
Reduction in accidents, pollution and road maintenance

costs are the other benefits to the society in general.

The benefit stream that has been evaluated and quantified
includes:

Capital and operating cost (on present congestion norms)
of carrying the total volume of passenger traffic by
existing bus system and private vehicles in case the metro
project is not taken up.

Savings in operating costs of all buses and other vehicles
due to de-congestion including those that would continue
to use the existing transport network even after the metro
is introduced.

Savings in time of commuters using the metro over the
existing transport modes because of faster speed of metro.
Savings in time of those passengers continuing on existing
modes, because of reduced congestion on roads.

Savings in fuel consumption on account of less number of
vehicles on road and decongestion effect with
introduction of metro are included in those of vehicle

operating cost.
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Quantification of some of the social benefits has not been

attempted because universally acceptable norms do not

exist to facilitate such an exercise. However, it has been

considered appropriate to highlight the same, as given

below:

e Reduction in accidents and pollution from vehicles

e Reduced road stress

e Better accessibility to facilities in the influence area

¢ Economic stimulation in the micro region of the infrastructure
¢ Increased business opportunities
e Opverall increased mobility

e Facilitating better planning and up-gradation of influence area.

e Improving the image of the city.

5.2 Transport Demand on Metro Corridor

At present mostly bus system is meeting the transport

demand in the study area. Part of the demand is also met

by IPT modes and private modes. As given in traffic

chapter, the estimated transport demand on metro is

given in Table 5.2.

Table 5.2 Transport Demand Forecast on the proposed metro

corridors
ITEM 2014 2021 2031
Total Trips/ day (Lakh) 27.49 4165 | 7612
Trips on metro / day (Lakh) 4.99 74 10.51
Trips by other modes / day (Lakh)| 955 34.41 65.61

Reduction in Traffic Congestion and Fuel

Consumption

The traffic on the metro is expected to shift from buses,
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auto rickshaw, car, taxi and two wheeler. It has been
estimated that the number of buses and other private
modes are likely to decrease with the introduction of the
metro corridors. This will save Rs. 278.5 Crores in the year

2015 towards the vehicle operating cost (VoC).

Passenger Time Saving

With the introduction of metro, there will be reduction in
traffic congestion on the roads and correspondingly, there
will be saving in time of commuters travelling by various
modes of road transport. Similarly, metro System itself
being faster than conventional road transport modes, will
also lead to considerable saving in time of commuters
travelling on metro. With the implementation of the
project, the annual passenger time savings are estimated
at Rs. 352 Crore for the year 2015.

5.3 Results of Economic Analysis

The cost and benefit streams for 30-year period in the
economic prices have been worked out and presented in
Annexure 1. The residual value of the metro facilities in
last year has not been taken into account as benefit in
these tables.

In the analysis, the ‘with project’ alternative of providing
metro system is compared with the base option of
‘without project (Do- nothing scenario)’ alternative of
using the existing transport facilities. This is to arrive the
net economic benefits, which consist of reduction in
vehicle operation cost and reduction in travel time. The
total cost worked out on the above basis is then subtracted
from the total benefits to estimate the net benefit of the
project. This flow is then subjected to the process of
discounting to work out the EIRR and ENPV on the
project, to examine the viability of the Project in Economic

terms. The results are given in Table 3.

Jaipur Metro

Final Report

88



Table 5.3: Results of Economic Analysis

Jaipur Metro

S No Parameter Results
1 EIRR (%) 18.7
2 ENPV (Rs. In crores @ 12% discount rate) 5714.2

The EIRR for the proposed metro project is worked out to

be 19%

5.4 Sensitivity Analysis

A sensitivity analysis is carried out for the following

scenarios;

e Increase in cost by 10%

Decrease in benefits by 10%

The EIRR under these scenarios are given in Table 4.

Details are presented in Annexure 4.

Table 5.4 Results of Sensitivity Analysis

ENPYV (Rs. in Crores @
Sl. No. Sensitivi EIRR (¢
© ensitivity (%) 12% discount rate)

1 Normal Scenario 18.7 5714.2
2 \With increase in cost by 10% 17.8 5232.0
3 With reduction in benefits by 10% 17.7 4660.6

With 10% reduction in benefits and
4 I . 16.8 4178.4

increase in cost by 10%

In the sensitivity analysis, the EIRR is found to be at 17%,

under the combined scenario of increase in cost by 10%

and decrease in benefits by 10%.

found

to be economically viable.

Hence the project is
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Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro

Classified Traffic volume Count

Station :

Land Mark

Road Name :

Date :

Direction :

Enumerator :

Weather:

Bus

Private Vehicles & IPT

Goods Vehicles

Slow Moving Vehicles

Govt Buses

Time

Standard

Mini Bus

Mofussil Bus

Company
Bus |

Mofissil
Bus

School
Bus

Mini
Bus

Other
Bus

Van/Maxi
Cab

Cars

Taxi

Small |  Big
Cars | Cars

Two
Wheelers

Auto
Rickshaws

Trucks
(2-Axle)

MAV
(3 Axle)

LCv

Tractors

Cycles

Carts

Cycles
Rickshaws

:00
to
:15

:00
to
115

:00
to
115

:00
to
:15

Wilbur Smith Associates
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Traffic and Transportation Study for DPR for Proposed Jaipur Metro
Road Side Interview Survey Format-Passenger Vehicles
Name of the Road : Interviewer :
Location : Date :
Direction : Day :
Time (24:00 Hours Format) :
Time Vehicle Type ?k:flaniOf Zist::z?pr?n Purpose of Journey Trlp(E:tSe)mce Trip Frequency
Occupancy p P
1. Two Wheeler 1. Work 1. Daily
2. Car 2. Business 2. Alternate Day
3. Auto Rickshaw 3. Education 3. Weekly
4. Taxi 4. Social & Recreaton 4. Monthly
5. Tourism 5. Others
6. Others
1. Two Wheeler 1. Work 1. Daily
2. Car 2. Business 2. Alternate Day
3. Auto Rickshaw 3. Education 3. Weekly
4. Taxi 4. Social & Recreaton 4. Monthly
5. Tourism 5. Others
6. Others
1. Two Wheeler 1. Work 1. Daily
2. Car 2. Business 2. Alternate Day
3. Auto Rickshaw 3. Education 3. Weekly
4. Taxi 4. Social & Recreaton 4. Monthly
5. Tourism 5. Others
6. Others
1. Two Wheeler 1. Work 1. Daily
2. Car 2. Business 2. Alternate Day
3. Auto Rickshaw 3. Education 3. Weekly
4. Taxi 4. Social & Recreaton 4. Monthly
5. Tourism 5. Others
6. Others
1. Two Wheeler 1. Work 1. Daily
2. Car 2. Business 2. Alternate Day
3. Auto Rickshaw 3. Education 3. Weekly
4. Taxi 4. Social & Recreaton 4. Monthly
5. Tourism 5. Others
6. Others

Wilbur Smith Associates
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Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro

Road Side Interview Survey Format-Goods Vehicles

Name of the Road :

Interviewer :

Location : Date :
Direction : Day :
Time (24:00 Hours Frmat) :
. . Origin of | Destination | Purpose of .Trlp Logdmg . Market
Time Vehicle Type . - Distance Goods Type in Trip Frequency| Value
the Trip | of the Trip Journey
(Kms) Tonnes (Rs)
1.LCV 1. Loading 1. Foodgrains, Vegetable, Cereals 1. Daily
2. Truck/ 2 Axle 2. Unloading 2. Wood 2. Alternate Day
3. MAV 3. Others 3. Fisheries 3. Weekly
4. Stone, Coals 4. Monthly
5. Industrial Materials 5. Others
6. Petroleum Products
7. Building Materials
8. Consumer ltems
9. Empty
10. Rubber Related Products
11. Others
1.LCV 1. Loading 1. Foodgrains, Vegetable, Cereals 1. Daily
2. Truck/ 2 Axle 2. Unloading 2. Wood 2. Alternate Day
3. MAV 3. Others 3. Fisheries 3. Weekly
4. Stone, Coals 4. Monthly
5. Industrial Materials 5. Others
6. Petroleum Products
7. Building Materials
8. Consumer ltems
9. Empty
10. Rubber Related Products
11. Others
1.LCV 1. Loading 1. Foodgrains, Vegetable, Cereals 1. Daily
2. Truck/ 2 Axle 2. Unloading 2. Wood 2. Alternate Day
3. MAV 3. Others 3. Fisheries 3. Weekly
4. Stone, Coals 4. Monthly
5. Industrial Materials 5. Others
6. Petroleum Products
7. Building Materials
8. Consumer ltems
9. Empty
10. Rubber Related Products
11. Others

Wilbur Smith Associates
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Traffic and Transportation Study for DPR for proposed Jaipur Metro
Willingness-to-Pay Survey

Survey Location: Enumerator: Date:
Sex: Mode: TW/Car/Auto/Bus  Age: Employment Type:
Trip purpose: Work / Business / Education / Others

Travel Frequency: Daily / Alternate Day / Weekly / Bi-weekly / Monthly / Occasional
Coming From: Going To:

KM: Time (typ. incl. waiting): Fare Paid:

SCENARIOS & RANKING

TW /CAR
' Metro Frequency T . ' YOUR RESONSE TO THIS SCENARIO
Scenario I(ng)e Reduction Comfort Parking Ur\]/ﬁkr)ély Unlikely Neutral Likely L\i/lfg’y

1 1.5X: H 1/2 AC NO
2 X L 1/4 AC YES
3 X H 1/2 NON AC NO
4 1.5x: L 1/4 AC YES
S X H 1/4 NON AC NO

Wilbur Smith Associates Delhi Metro Rail Corporation (DMRC)



Note: Fare “X” is to be estimated from the table, H- High, L- Low

Jaipur Metro

BUS/AUTO
Vet YOUR RESONSE TO THIS SCENARIO
Scenario Ff';rreO Frequency TT Reduction Comfort vV V
(Rs) UnI(ieI:eg Unlikely | Neutral Likely Lilfgy
1 1.5X: H 1/2 AC
2 X L 1/4 AC
3 X H 1/2 NON AC
4 1.5X: L 1/4 AC
5 X H 1/4 NON AC
Note: Fare “X” is to be estimated from the table, H- High, L- Low
KM= (-2 2-4 4-6 6-9 9-12 | 12-15 | 15-18 | 18-21 | 21-24 | 24-27 | 27-30 | >30
X =) 7 10 11 14 15 16 17 19 20 21 22 24
15X =9 11 15 17 21 23 24 26 29 30 32 33 36

Wilbur Smith Associates
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Jaipur Metro Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro
House hold Interview Survey Format
PART 1. Household Data Sheet Traffic Zone: |Househo|d Serial Number
HOUSEHOLD LOCATION;| Map Reference:
Assembly No. Electoral Booth No. Schedule No.
Building Name/Number Date of Interview: Day | Mon
Street Name Interviewer: 1st
Locality / Area Name Supervisor: 2nd
City / Village 3rd
Land mark 1
Interview Status: Refused | Partial [ Full
Household Data Sheet 1 2 3
PIN Code Travel Data Sheet 1 2 3
Name of Head of household Daily Trip Diaries 1 2 3
Contact Tel. No.
| | | | | | Ownership | |
. No. vehicles available to " Govt/Company
Type of Residence Owned Rented Employer Provided household for personal use: Owned by Hhold Owned
Apartment/flat | 1 1 2 3 Cars/Vans of1f2) 3+ [0f 1|23+
Independent House | 2 1 2 3 2-wheelers of1f2) 3+ [0 1|23+
Bicycles ol1|2 3+ 0] 1123+
Others of1]2] 3+ [of] 1]2]3+
Parking available at Private  spaces Park
household: P on-street
Cars/Vans Of1f2] 3+ [0f 1]2]3+
Total no. persons living in household Distance to bus stop Km 2-wheelers ol1f2) 3+ [0 1|23+
Employed persons in household Distance to rail station Km Others Ol1f2) 3+ [0 1]2[3+
No. Earners in household Number of mobiles/phone available in HH. |__|
Number of members absent on travel morning Availability of internet Yes / No
PERSONAL INFORMATION: Person 1. Person 2 Person 3 Person 4 Person 5 Person 6 Person 7
No. of trips made on Travel Day(to be entered after survey)
Age (years)
Sex (1- Male, 2 - Female)
Marital Status ( 1- Unmarried, 2- Married , 3 - Others)
Completed Education Level
Less than 5th Class 1 1 1 1 1 1 1
Up to SSC 2 2 2 2 2 2
Up to HSC 3 3 3 3 3 3 3
Diploma 4 4 4 4 4 4 4
Graduate and above 5 5 5 5 5 5 5
Others 6 6 6 6 6 6 6
Occupation Status
Employed (Full Time) 1 1 1 1 1 1 1
Employed (Part Time) 2 2 2 2 2 2 2
Self Employed 3 3 3 3 3 3 3
Daily Wages 4 4 4 4 4 4 4
Student (all levels) 5 5 5 5 5 5 5
Hor Housewife 6 6 6 6 6 6 6
Retired 7 7 7 7 7 7 7
Others 8 8 8 8 8 8 8
Are you employed in Government / Private sector / others? 1 2 3 1 2|3 1 213(1]2 3 1| 2 3 1|2 3 1| 2 3
| | | | | | | |Occupat\un Status code |1 Government |2 Private (3 Others
Building Type or Land Use that best describes your USUAL place of employment or education:
Employment Travel:
Residential 1 1 1 1 1 1 1
Industry/Factory 2 2 2 2 2 2 2
Warehouse 3 3 3 3 3 3 3
Office 4 4 4 4 4 4 4
Film Industry 5 5 5 5 5 5 5
Shop 6 6 6 6 6 6 6
Restaurant/Eating Place 7 7 7 7 7 7 7
Hotel 8 8 8 8 8 8 8
Entertainment/Tourism 9 9 9 9 9 9 9
Place of Education 10 10 10 10 10 10 10
Health Facility 11 11 11 11 11 11 11
Agriculture 12 12 12 12 12 12 12
Construction Site 13 13 13 13 13 13 13
Varies day to day 14 14 14 14 14 14 14
Others 15 15 15 15 15 15 15
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Jaipur Metro

Traffic and Transportation Study for DPR for Proposed Jaipur Metro

PART 2. Person and Travel Data |Househo|d serial number: | | |

IPerson No Person 1 Person 2 Person 3 Person 4 Person 5 Person 6 Pers
IName

Address and Location of Place of Employment or Education

At Home 1 1 1 1 1 1 1

Same Building as Home 2 2 2 2 2 2 2

OR |Bui|ding Number / Name

Street Name

ILocation 1

ILocation 2

ILandmark 1

Traffic Zone (for Office Use)

\What time do you leave home to travel to work or school

Time (hh:mm)

JHow long does it take to travel from home to your place of emplyment or education

Time in minutes | | | | | | |

What time do you leave your place of employment or education at the end of the day

Time (hh:mm)

JDo you have a driving licence? (
1-Yes, 2-No)

If you drove, or were driven, to work / to
School - where did you park?
(1-Onstreet,2-Offstreet)

Do you use a Toll Road pass? (1-Yes, 2-

No)

If yes, what is the cost? (Rs / month)

JDo you use a Rail pass / Bus Pass?
(1-Yes, 2 - No)

If yes, what is the cost? (Rs / month)

IHow much do you normally spend on transport costs every month (all respondents please - in the case of children ask the adults)

IRupees per month

Individual Monthly income from all
sources (Rs / month)

What is your monthly household income
(Rs / month)

Monthly Household Income

A - Up to 1500 D - 5001-10000 G - 30001 - 40000
B- 1501 - 3000 E- 10001 - 20000 H- 40001 - 50000
C- 3001 - 5000 F-20001- 30000 | - Above 50,000
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Jaipur Metro

Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro
Part 3-Travel Data
Household Serial Number |Record Type | |Travel Date | | Travel Day | | | Personl Trips
S{_|ng Address Finishing Address Transfer Time (in Starting Time Finishing Time Any Toll You paid If you drove by the
minutes)(Walk Stage Distance If yes the mode of CarfTw any
Trip Stage D time+wait time fo . . Mode of Travel Purpose of Travel | (Kms) (Rounded Fare of travel payment (T - Toll parking charges
Land use Address Land use Address ime+wait ti s Hrs. Min Hrs. Min upto one decimal) Pass / else specify ing ! 9
next mode) N you paid??
O the amount in Rs)
[l
(|
(|
— (|
LI
Travel Modes: Travel Purpose Land Use
0L Walk 07. TW Pillion Rider 13. Minibus 01 [Work 05. Social 1 Residential
02. Bicycle 08. Car/Van 14. Train 02. _|School 06. Entertainment/Recreation 2 Agricultural
03. Taxi 09. Car - Co Passenger 15 Cycle Rickshaw 03. _ |Shopping 07. Employers Business 3 Commercial
04. Autorickshaw 10. Bus (public) 16 Other Modes 04. _ [Personal Busi 08. Other Reason 4 Industrial
05. Maxi cab 11 Bus (company charter, 5 Others
06. Two wheeler 12. Bus (private)
—

Wilbur Smith Associates

Delhi Metro Rail Corporation (DMRC)



Jaipur Metro Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro

Part - 4
IPT
1 a) Are there Autorickshaw stands within 500mtrs of your residence ? YES | | NO | |
b)  If not, Where is the nearest Autorickshaw stand ? (in meters / Km) |:|
PT
2 a) Average Distance to nearest bus stop ? (IN METERS)
b) Average Distance to shopping (grocery), Schools / College ? (IN METERS)
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Jaipur Metro | Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro

SPEED AND DELAY SURVEY FORMAT

Road Name: Sheet No : Date
Direction : Weather : Trip No
Town : Name of Surveyor :
BEGIN END Delay Delay
No Time |From Node| To Node [Time [Mileage [Time Mileage ] (Sec) Cause

Delay Causes

(i) Traffic Signal/Police Control (viii) Pedestrian interference

(i) Stop Sign (ix) Level crossing

(iii) Market Pedestrian Crossing (x) Road Repair

(iv) Right Turn / U-Turn (Uncontrolled Junction) (xi) Breakdown

(v) General Congestion (xii) Passenger Boarding/Alighting
(

(vi) Accident xiii) Ticket issuing (Fare Stage)
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Jaipur Metro Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro
BUS PASSENGER INTERVIEW SURVEY
Name of the Road : Location : Time :
Date : Direction :
Boarding Passengers :
If the
. destination
Distance Waiting | Where is Bus Avgrgge
travelled . . waiting .
Mode of Purpose to arrive Fare for | timeat | areyou Approximate Stop, time at Approximate
S.No Orgin | Travel to the of the Trip | the Bus going Fare (Rs.)] Which Fare (Rs.)
at the L2 the Bus
Bus Stop Journey stop (Rs.) Stop |(Destinati mode do Stop
(Km) (Min.) on) you take to (Min.)
go from
Distance| Time there Distance | Time
(Km) (Min) (Km) (Min)
1
2
3
4
5
6
7
Alighting Passengers
If the
. destination
. Distance Waiting | Where . is Bus Avgrgge .
Approximate travel!ed Farefor | timeat | are you Approximate Stop, waltlng Approximate
S.No Orgin to arrive the Trip | the Bus going Fare (Rs.)] Which time at Fare (Rs.)
at the S the Bus
(Rs.) Stop |(Destinati mode do
stop (Min.) on) you take to Stop
(Km.) ’ (Min.)
Distance Time . ) go from . ]
Distance  Time there Distance  Time
Travelled Taken (Km) (Min) (Km) (Min)
(Km) (Min)
1
2
3
4
5
6
7
(Walk-1,Cycle-2, Cycle Rickshaw-3, Motorcycle-4, Auto Rickshaw-5, PVT-Car-6, Taxi-7, Bus-8, Others-9 Trip Purpose : Work-1, Business-2, Education-3, Social & Recreation-4, Tourinsm-5, Others-6
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Jaipur Metro

Annexure 1

Traffic and Transportation Study for DPR for Proposed Jaipur Metro

BUS STOP PASSENGER COUNT SURVEY

Name of Bus Stop :
Road Name :

Date :

Direction :

Time (Hrs) Route No

Boarding

Alighting

Total

Wilbur Smith Associates
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Jaipur Metro Annexure 1

TRAFFIC AND TRANSPORTATION STUDY FOR DPR FOR PROPOSED JAIPUR METRO
Bus Occupancy Survey Format

Road Name: Bus Stop/Land mark: Direction:
Standees
Bus s
Route No Sitting _ Crush
Type If Under Capacity Ca\p/aClty
I | | | I | | |
[ I I | [ I I |
Empty Full None Full
I | | | I | | |
[ I I | [ I I |
Empty Full None Full
I | | | I | | |
| I I | [ I I |
Empty Full None Full
I | | | I | | |
| I I | [ I I |
Empty Full None Full
I | | | I | | |
[ I | [ I I
Empty Full None Full
I | | | I | | |
[ I | [ I |
Empty Full None Full
I | | | I | | |
[ I I | [ I I |
Empty Eull None Full
I | | | I | | |
[ ] [ I [ I I I
Empty Full None Full
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Details of Bus Routes and Frequency

Jaipur Metro

Annexure 2

S No ROUTE Route No. | Route Length ‘ Frequency
SANGANER DEPOT

1 Railway Station - Galta Gate 0 8 8

2 Sanganer- Amber 201 25 7

3 Sheopur - Ajmeri Gate 202 15 25
4 Pratap Nagar - Khirni Phatak 203 31 7

5 Pratap Nagar - Dadia 204 25 70
6 Pratap Nagar - Khatipura(Ajmerigate- Bagru) 205 35 75
7 Pratap Nagar - pahadia(Ajmergate - Naryanpur) 207 38 120
8 Pratap Nagar - Vatika 208 29 20
9 Brahm Puri - Malviya Nagar 217 15 120
10 Railway Station - Goner 219 31 20
11 Choti Chopad - Agarwal Farm 220 15 20
12 Jagatpur - Transport Nagar 223 16 10
13 Bassi - Jhotwada 225 46 10
14 Railway Station - Kohle Ke Hanumangi 501 12 60
15 Railway Station - Kohra Meena 502 28 120
16 Ajmeri Gate - Padampura 210 34 90
17 Ajmeri Gate - Titaria 209 38 40

JHALANA DUNNRI DEPOT
1 Goner - Jobnr 406 69 20
2 Jhotwada - Tunga 225 63 20
3 T.P Nagar - Sanganer 22 30
4 C.B.S - Mahatma Gandhi Hospital 22 60
VIDHYADHAR NAGAR

1 Cgoti Chopad - Agarwal Farm 220 15 20
2 Dadi Ka Phatak - Agarwal Farm 221 33 13
3 Dadi Ka Phatak - Malviya Nagar 222 25 45
4 Chandpole - Bhankrota(Ajayapura, Kalwar, Bagas) 301 33 25
5 Badi Chopad - Sarna Chod 402 23 80
6 Badi Chopad - Aasoejai(Rojda - Khora Bawri) 403 29 36
7 Road No.17- Sanganer 404 33 14
8 Chandpole - JayaramPura(Neendar) 405 25 90
9 Jobner - Goner(Kalwar,Ghatgate) 406 69 20
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Jaipur Metro Annexure 2

Bus Fare Structure

Distance Ordinary
S No (km) Bus Fare Deluxe Buses Fare
(Rs)
1 0-2 3 3 3 4
2 2-4 4 4 4 5
3 4-6 5 6 6 7
4 6-10 6 7 7 8
5 10-15 7 8 8 10
6 15-20 9 10 10 12
7 20-25 10 12 13 15
8 25-30 12 14 15 18
9 30-35 14 16 18 20
10 above 35 16 18 20 22
Source: Rajastan State Road Transport Corporation
Road Accidents (2004-2008)
Year 11:\; c;:l Fatal Ac];?(iths Glj;)vrxlftlilalz’ie Glf‘g:;}ch
(%) rate (%)
2004 1915 343 2042 - -
2005 2150 416 2367 12% 21%
2006 2124 454 2379 -1% 9%
2007 2096 495 2316 -1% 9%
2008 1894 452 2098 -10% -9%
302‘3(%11 600 | 125 655 - -

Source: Traffic Police - Jaipur

Equivalency factors for Various Types of Vehicles on Urban Roads

Vehicle Type Composition upto5 % | Composition > 5%
Buses 2.2 3.7
Minibus 1.5 1.5
Car/Jeep/Van 1 1
Two Wheeler 0.5 0.75
Auto Rickshaw 1.2 2
Trucks 2.2 3.7
MAV 4
LCV 1.4
Cycles 0.4 0.5
Carts 2 3
Cycle Rickshaw 2 3
Mofussil Bus 2.2 3.7
Other Bus 2.2 3.7

(Source: IRC: 106-1990)
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Jaipur Metro Annexure 2

Peak Hour Traffic Composition at Screen Line Locations

Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Locatio Locati Auto
1 No ocation Bus o Rick . Grand
Mini Cars Two Shaw | Trucks | MAV | LCV | Tractor | Cycles | Carts .Cyc ¢ Total
bus /Jeep/Van | Wheeler Rickshaw
Standard Mofussi | Other
bus 1 bus bus

Byepass Road

1 (near Transport 2% 2% 1% 2% 23% 45% 6% 5% 1% 5% 3% 3% 0% 1% 100%
Nagar)
Govind Marg

2 (Infront of 0% 3% 0% 3% 37% 37% 5% 1% 0% | 3% | 0% 9% 0% 2% 100%
Mental
Hospital)
Collectorate

3 Road (Near 0% 1% 2% 2% 21% 55% 6% 0% 0% 2% 1% 3% 0% 5% 100%
Court)
Sikar Road 0 0y 0y 0y 0 [ 0 0 0 0 0 0 0 0 0

4 . 1% 0% 0% 1% 24% 54% 14% 0% 0% 1% 0% 5% 0% 1% 100%
(Nala crossing)
Sansarchandra

5 Road (Near 1% 1% 0% 2% 15% 49% 10% 0% 0% 2% 0% 12% 0% 8% 100%
MLA Quarters)
Railway Station

6 Road (Near Polo 1% 0% 0% 1% 26% 41% 20% 0% 0% 1% 0% 4% 0% 5% 100%
Victory)
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Jaipur Metro Annexure 2
Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Locatio Locati Auto
2 No ocation Bus o T Rick ) Grand
Mini Cars o Shaw | Trucks | MAV | LCV [ Tractor | Cycles | Carts .Cyc ¢ Total
bus /Jeep/Van | Wheeler Rickshaw
Standard Mofussi | Other
bus 1bus bus

Khathipura

7 Road (Railway 0% 0% 0% 1% 22% 58% 9% 0% 0% 5% 0% 5% 0% 0% 100%
line crossing)
Express

8 Highway 0% 0% 0% 0% 31% 5% 0% 26% | 32% | 3% | 3% 0% 0% 0% 100%
(Railway Line
crossing)
Gopalpura

9 Byepass (Nala 1% 1% 1% 2% 47% 25% 7% 6% 1% 2% 1% 3% 1% 1% 100%
crossing)
Vishweshwaray

10 a Nagar Road 0% 0% 0% 0% 30% 63% 4% 0% 0% 1% 0% 3% 0% 0% 100%
(Nala crossing)
Gayathri Nagar

11 Road (Nala 0% 0% 0% 1% 31% 40% 12% 0% 0% 1% 0% 13% 0% 0% 100%
crossing)
Sanjay Bazaar
to Ramganj

12 Bazaar road 0% 0% 0% 0% 14% 41% 3% 0% 0% 4% 0% 24% 2% 11% 100%
(near Sanjai
Bazaar)
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Jaipur Metro Annexure 2

Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Locatio Locati Auto
2 No ocation Bus o . Rick l Grand
Mini Cars o Shaw | Trucks | MAV | LCV | Tractor | Cycles | Carts .Cyc ¢ Total
bus /Jeep/Van | Wheeler Rickshaw
Standard Mofussi | Other
bus 1 bus bus
Vidhyadhar
13 Nagar Road 0% 0% 0% 3% 27% 23% 17% 0% 0% 11% 1% 15% 0% 3% 100%
(Nala crossing)
Naya Khera
14 Road (Nala 0% 0% 0% 0% 36% 34% 16% 0% 0% 4% 1% 8% 1% 0% 100%
crossing)
Manasarovar
Road (Near 0 0 0 0, 0 0 0 0 0y 0 0 0, 0, 0 0,
15 1% 1% 0% 1% 22% 33% 7% 12% 5% 6% 2% 7% 0% 2% 100%
Sanganer
Airport)
Manasarovar
16 Road (Nala 0% 0% 0% 0% 26% 42% 11% 0% 0% 4% 3% 10% 0% 4% 100%
crossing)
Pratap Nagar
17 Road (Nala 0% 0% 0% 0% 26% 52% 8% 1% 0% 6% 2% 4% 1% 0% 100%
crossing)
Kanakapura
18 Road (Railway 0% 0% 0% 0% 29% 27% 3% 10% 10% | 11% 8% 3% 0% 0% 100%
Crossing )
19 | Khirni Phatak 0% 0% 0% 1% 43% 31% 3% 5% 3% | 6% | 3% 2% 2% 0% 100%
(Railway
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Jaipur Metro Annexure 2

Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Locatio Locati Auto
2 No ocation Bus o T Rick ) Grand
Mini Cars o Shaw | Trucks | MAV | LCV | Tractor | Cycles | Carts .Cyc ¢ Total
bus /Jeep/Van | Wheeler Rickshaw
Standard Mofussi | Other
bus 1 bus bus

Crossing )
Byepass Road

20 (Infront of 0% 0% 0% 9% 21% 34% 4% 10% 11% 7% 2% 1% 0% 0% 100%
Dayal Hospital)
Jagathpura

21 Byepass (Nala 0% 0% 0% 1% 11% 22% 6% 32% 20% 3% 1% 2% 0% 1% 100%
crossing)

2p | GonerRoad ( 0% 5% 0% 7% 25% 28% 15% | 8% 3% | 4% | 3% 2% 0% 0% 100%
Nala crossing)
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Peak Hour Traffic Composition at Midblock Locations

Jaipur Metro

Annexure 2

Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Auto
Loca Bus Rick
tion Location Mini | €S/ | Two | o Cycle | Grand
No Wh Truck: MA L T It Rick Total
Stand T Mof TOm | bus Jeep/ ee rucks \% CvV ractor | Cycles | Carts icks ota
; Van ler haw
ard ussil | er
bus bus | bus

1 Surajpol Bazaar 2% 0% 0% 3% 17% 53% 5% 0% 0% 1% 2% 10% 1% 7% 100%
2 Ramganj Bazaar 0% 0% 0% 2% 7% 48% 4% 0% 0% 1% 1% 19% 1% 16% 100%
3 Gangori Bazaar 0% 0% 0% 1% 21% 34% 14% 0% 0% 2% 1% 22% 0% 5% 100%
4 Chandpol Bazar 2% 0% 0% 4% 12% 48% 7% 0% 0% 4% 1% 8% 0% 15% 100%
5 Ajmer Road 1% 2% 0% 3% 18% 42% 13% 0% 0% 1% 1% 12% 0% 6% 100%
6 | Sawaimansing Road 2% | 1% | 0% | 4% | 19% | 50% | 12% | 0% | 0% | 1% | 0% | 6% | 0% | 5% | 100%

(near SMS Hospital)
7 | JEN Marg (Rajastan 0% | 0% | 0% | 1% | 20% | 41% | 21% | 0% | 0% | 0% | 0% | 7% | 0% | 1% | 100%

University)
g | Sawaimansing Road 2% | 0% | 0% | 2% | 27% | 44% | 12% | 0% 0% | 0% 0% 7% | 0% | 4% | 100%

(near Nehru Complex)

Bajaj Nagar Road (near 0, 0, 0, 0, 0, o, o, o, o, o, (o) o, (o) o, (o)
9 . . 1% 2% 0% 3% 18% 48% 10% 0% 0% 0% 0% 17% 0% 1% 100%

Kendriya Vidyalaya)
1o [JLNMarg(NearStaff | g0 | o | qo, | 19 | 19% | ea% | 8% | 0% | 0% | 1% 0% | e% | 0% | 1% | 100%

Colony)
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Jaipur Metro

Annexure 2

Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Loca Auto
tion Location Bus Mini Cars/ | Two SR}:ECIIV(V Cycle | Grand
No Wh Trucks | MAV | L T 1 Ricks | Total
Stand | Mof T Oth | bus Jeep/ ee rucks \% CvV ractor | Cycles | Carts icks ota
X Van ler haw
ard ussil er
bus bus bus
17 | Express Highway (Bajaj | o | o | 1o, | 39 | 26% | 8% | 6% | 17% | 21% | 5% | 2% 3% | 0% | 0% | 100%
Service center Bagru)
Express Highway
12| (Near Ajmer Roadd 0% | 1% | 1% | 0% | 20% | 13% | 5% 23% 25% | 6% 3% 2% 0% | 0% | 100%
Junction)
13 | Ajmer Road (Aposa 1% | 2% | 0% | 5% | 28% | 40% | 10% | 2% 0% | 4% | 2% 5% | 0% | 1% | 100%
Hospital)
14 gs;;nSRoad(NearBus 0% 0% | 0% | 3% | 33% | 30% | 11% 0% 0% 1% 0% 20% | 0% 1% | 100%
15 | Mansarovar Bypass 0% | 0% | 1% | 0% | 31% | 20% | 4% | 13% | 14% | 5% | 2% 1% | 0% | 0% | 100%
(Babul Paradise)
16 | Amer Road (Sriram 0% | 0% | 0% | 0% | 21% | 43% | 9% 0% 0% | 7% 6% 6% | 0% | 5% | 100%
Ashram)
17 ;far;i)Road(Pmtap 2% 5% | 5% | 4% | 38% | 16% | 4% 9% 7% 5% 2% 4% 0% 0% | 100%
18 | JLN Marg (GENPACT) | 0% 0% | 2% | 0% | 49% | 37% 6% 0% 0% 3% 0% 3% 0% 0% | 100%
19 | JLNMarg (Unique 4% | 0% | 3% | 5% | 29% | 46% | 4% 0% 0% | 3% | 0% 4% | 0% | 0% | 100%
Builders)
oo | TonkRoad (Honda 1% | 2% | 0% | 4% | 26% | 2% | 6% | 10% | 6% | 6% | 3% 6% | 3% | 3% | 100%
Show Room)
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Peak Hour Traffic Composition at Cordon Locations

Jaipur Metro

Annexure 2

Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Loca Auto

tion Location Bus Cars/ Rick Cycle | Grand
No Mini Two . Total

Jeep/ Shaw | Trucks | MAV | LCV | Tractor | Cycles | Carts | Ricks ota

bus Wheeler h
Standa | Mofus | Other Van aw
rd bus | sil bus | bus
Ghat Dh ja Road
1 at Uhatwaja £oa 0% 0% 0% | 0% | 12% | 47% 5% 0% 0% | 1% | 0% 18% | 1% | 16% | 100%
(Ghat gate)

2 ﬁ’gf;l)Bazaar (LMB 3% 0% | 0% | 6% | 15% | 3% | 17% | 0% | 0% | 1% | 0% | 12% | 0% | 15% | 100%
3 Chaura Rasta 0% 0% 0% 0% 20% 42% 8% 0% 0% 2% 0% 11% 2% 14% 100%
4 Kishanpol Bazaar 4% 1% 0% 2% 16% 41% 10% 0% 0% 1% 0% 10% 1% 13% 100%
5 | Bhagavandas Road 0% 0% 0% 0% 30% 40% 8% 0% 0% 1% 0% 10% 0% 10% 100%
6 Parkview Hotel Road 0% 0% 0% 0% 23% 41% 7% 1% 0% 1% 0% 9% 7% 10% 100%
7 Srdar Patel Road 1% 2% 1% 3% 25% 46% 8% 0% 0% 2% 0% 6% 1% 5% 100%
8 Powerhouse Road 1% 1% 0% 5% 43% 20% 12% 0% 0% 4% 1% 8% 1% 5% 100%
9 Khathipura Road 0% 0% 3% 4% 27% 50% 4% 0% 0% 2% 0% 7% 0% 1% 100%
10 | Ajmer Road 1% 2% 0% 3% 21% 32% 16% 2% 2% 5% 2% 9% 0% 5% 100%
11 | Vivek Vihar Road 0% 0% 1% 0% 47% 30% 8% 1% 0% 3% 1% 7% 1% 1% 100%
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Jaipur Metro

Annexure 2

Peak Hour Share
Passenger vehicles Goods Vehicles Slow Moving Vehicles
Loca Auto
tion Location Bus Cars/ Rick Cycle | Grand
No Mini Two s Total
Jeep/ Shaw | Trucks | MAV | LCV | Tractor | Cycles | Carts | Ricks ota
bus Wheeler h
Standa | Mofus | Other Van aw
rd bus | sil bus | bus

12 NHBS8 Byepass 2% 2% 1% 2% 19% 34% 9% 3% 3% 4% 3% 10% 3% 4% 100%
13 | Khathipura Road 1% 0% 3% | 4% | 19% | 32% 5% 9% 5% | 8% | 6% 5% 0% | 2% | 100%

(Near Vidhayak pura)

Kalwar Road (near
14 | Khargani Police 1% 1% 1% 5% 19% 52% 6% 2% 2% 5% 3% 4% 0% 0% 100%

Station)
15 | Niwaru Road 0% 2% 0% 5% 29% 26% 13% 0% 0% 6% 4% 4% 4% 6% 100%
16 | Sikar Road (Harmada) 1% 4% 7% 7% 34% 14% 1% 8% 7% 5% 7% 6% 0% 0% 100%
17 | Amer Road (Amer 0% 2% | 1% | 1% | 39% | a4% | 2% | 5% | 2% | 1% | 1% 1% | 0% | 0% | 100%

Gunda)
18 | Jamwa Ramgad Road 1% 1% 0% 0% 41% 22% 4% 3% 13% | 10% 1% 3% 0% 0% 100%
19 Agra Road 0% 9% 0% 3% 33% 11% 4% 20% 16% 3% 1% 0% 0% 0% 100%
20 | Tonk Road (Sitapura 2% 3% | 0% | 5% | 31% | 20% | 5% | 11% | 12% | 6% | 1% 3% | 0% | 1% | 100%

Police Station)
21 I\D/[lfi)Road (Mohana 1% 3% | 0% | 4% | 32% | 26% | 1% | 10% | 1% | 10% | 3% 5% | 2% | 1% | 100%
» I‘?IJ:Z‘S Road (Toll 0% 4% | 0% | 0% | 10% | 2% 0% | 39% | 42% | 2% | 0% 0% | 0% | 0% | 100%
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Journey Purpose at outer cordon (%)

Jaipur Metro

Annexure 2

Mode Work | Business | Education Social .& Tourism | Others Total
Recreation
Two Wheeler 64% 14% 7% 4% 3% 8% 100%
Car 46% 19% 7% 8% 8% 11% 100%
Auto 46% 12% 9% 4% 4% 25% 100%
Taxi 48% 11% 6% 5% 13% 17% 100%
Goods type carried by Commercial Vehicles at outer cordon points (%)
Food
grains, Industrial | Petroleum | Building | Consumer
Modes Vegetables, | Material | Products | Materials Items Empty
Cereals
LCV 20% 6% 3% 6% 4% 28%
Truck 11% 7% 5% 14% 4% 24%
MAV 9% 7% 5% 22% 3% 20%
Peak Hour Passenger Count Data
No. of No. of
No Location Direction Alighting Boardng Total
Passengers | Passengers
1 Chandpol to Ramgunj 312 97 409
Badi Chopad
2 Ramgunj to Chandpol 707 283 990
3 Chandpol to Choti Chopad 895 1184 2079
Chandpol ndhi
4 p Chandpol to Sindhi Bus 1184 399 1583
Stop
5 éilmer ‘CiSate to Choti 290 139 429
Choti Chopad opa
6 Choti Chapad to Ajmer Gate 97 205 302
7 Téwards Narayan Singh 73 129 207
Gandhi Nagar Circle Circle
8 Towards Gopalpura 264 184 448
9 Aj toS 86 190 276
Narayan Singh Circle Jmer 1o ~anganeer
10 Sanganeer to Ajmer 208 219 427
1 Sinc'lhi Camp to Railway 171 77 248
. . Station
Railway Station Radl Stat Sindhi
12 ailway Station to Sindhi 293 254 547
Camp
13 Chandpol to Station 144 114 258
Sindhi Camp
14 Station to Chandpol 189 137 326
15 Ajmer Gate to Airport 100 139 239
SMS Bus Stop
16 Airport to Ajmer Gate 464 261 725
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Jaipur Metro

Annexure 2

No. of No. of
No Location Direction Alighting Boardng Total
Passengers | Passengers
17 Sindhi Camp to DCM 120 110 230
Sodala Bus Stop
18 DCM to Sindhi Camp 352 404 756
19 gzraa}llaﬁgngh Circle to 143 336 479
Tonk Phatak G = IP o N
20 opabTa o arayan 213 431 644
Singh Circle
Average Occupancy
No Location Direction Average
Occupancy
1 Chandpol to Ramgunj 40.71
Badi Chopad
2 Ramgunj to Chandpol 35.75
3 Chandpol to Choti Chopad 49.26
Chandpol
4 Chandpol to Sindhi Bus Stop 40.35
5 Ajmer Gate to Choti Chopad 44.04
Choti Chopad
6 Choti Chapad to Ajmer Gate 53.61
7 Gandhi Nagar Towards Narayan Singh Circle 55.26
8 Circle Towards Gopalpura 73.06
9 Narayan Singh Ajmer to Sanganeer 24.04
10 Circle Sanganeer to Ajmer 24.06
11 Sindhi Camp to Railway Station 37.59
Railway Station
12 Railway Station to Sindhi Camp 58.66
13 Chandpol to Station 41.16
Sindhi Camp
14 Station to Chandpol 4755
15 Ajmer Gate to Airport 4956
SMS Bus Stop
16 Airport to Ajmer Gate 45.01
17 Sindhi Camp to DCM 35.18
Sodala Bus Stop
18 DCM to Sindhi Camp 43.88
19 Narayan Singh Circle to Gopalpura 48.04
Tonk Phatak
20 Gopalpura to Narayan Singh Circle 4529
Average 44.6
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Speed and Delay
Average Average Average Runnin
. Direction Distance Total g Journey g
SI. No Corridor Name : Delay Speed
(Towards) (km) Time (sec) Speed (Kmph)
(sec) (Kmph) P
) Galta Gate 1.4 347 29 15 16
1 Surajpol Bazaar -
Ramganj Chaupar 1.4 365 13 14 14
Bari Chaupar 0.9 225 18 14 16
2 RamGanj Bazaar -
Ramganj Chaupar 0.9 274 8 12 12
o Chhoti chaupar 0.8 211 0 14 14
3 Tripoli Bazaar -
Bari Chaupar 0.8 206 0 14 14
Chandpol 1.0 300 0 12 12
4 Chandpol Bazaar -
Chhoti Chaupar 1.0 258 9 14 14
Station 2.2 550 46 14 16
5 Railway Station Road
Chandpol 2.2 549 40 14 16
Chomu park 1.2 180 30 24 29
6 Jacob Road
Khatipura 1.2 186 25 23 27
GPO Circle 1.3 210 14 22 24
7 Sansarchandra Road
Chandpol 1.3 190 8 25 26
Ajmer Road Chandpol 7.5 836 18 32 33
8 (Exp.Highway to -
Jacob Road) Express High way 7.5 836 17 32 33
Udyog Bhawan 0.9 158 28 21 25
9 Sardar Patel Road
GPO 0.9 160 48 20 29
Tonk Road 2.5 280 6 32 33
10 Shakar Marg
Udyog Bhawan 2.5 290 6 31 32
JLN Marg 1.2 120 0 32 32
11 Bajaj Nagar Marg
Tonk Road 1.2 135 0 36 36
. Jawaharlal Nehru Jawahar Circle 3.8 320 0 43 43
Marg Gandhi Nagar 3.8 340 0 40 40
] Brahmpuri 0.5 109 21 17 20
13 Gangori Bazaar -
Chhoti Chaupar 0.5 147 20 12 14
Ajmeri Gate 0.9 140 0 23 23
14 Kishanpol Bazaar -
Chhoti Chaupar 0.9 152 0 21 21
) . Ajmeri Gate 4.4 552 33 30 32
15 Sawai Mansingh Road
Tonk Phatak 4.4 555 24 29 30
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Sanganer 7.1 805 78 32 35
16 Tonk Road
Tonk Phatak 7.1 653 0 39 39
Kasa Kothi 1.4 215 0 23 23
17 M | Road
Ajmeri Gate 1.4 205 0 25 25
18 Ashok Marg Sardar Patel Road 1.5 169 10 32 34
Bais Godam 1.6 310 0 21 21
19 Hawa Sadak
Ajmeri Gate 1.6 312 0 21 21
) ) MI Road 2.5 320 0 28 28
20 Motidungri Road
Tonk Road 2.5 300 0 30 30
o1 Jawaharlal Nehru MI Road 1.9 170 0 40 40
Road Police Memorial 1.9 168 0 41 41
Bari Chaupar 0.9 229 40 14 17
22 Johari Bazaar
Sanganeri Gate 0.9 203 0 16 16
) Chandpol 8.2 700 30 25 26
23 Vidyadhar Nagar Marg -
Vidyadhar Nagar 8.2 680 0 26 26
) Chandpol 3.35 420 30 29 31
24 Nirwan Marg
Indrapuri 2.6 320 40 29 33
Kabir Marg 0.7 330 20 11 12
25 Power House Road
Railway. Station 0.7 340 35 11 12
Indrapuri 1.4 169 0 30 30
26 Water Works Road
Kabir Marg 1.4 204 0 25 25
Indrapuri 1.4 170 30 30 36
27 Jotwara Road
Ambabari 1.4 160 40 32 42
Sikar 6.5 620 40 38 40
28 Sikar Road
Ambabari 6.5 600 30 39 41
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Tw-OD 1 2 3 4 5 6 7 8 9
1 5077 1982 2053 837 693 250 63 553 1311
2 2776 2304 1275 312 555 108 16 291 454
3 2227 1031 2161 996 551 151 23 234 517
4 989 467 751 2295 574 425 31 215 328
5 2934 1011 1628 1459 1909 549 58 618 790
6 1965 606 987 2133 959 1608 249 762 1484
7 232 72 99 129 58 126 53 96 339
8 1770 527 678 404 537 368 61 899 967
9 4019 1351 1354 783 795 701 317 1192 7786
Sector OD Matrix - Car Passengers (2009)
Car-OD 1 2 3 4 5 6 7 8 9
1 1468 595 635 447 210 106 27 157 577
2 770 710 375 127 266 36 13 64 251
3 697 313 855 267 214 52 12 103 322
4 426 173 271 934 245 397 8 115 292
5 881 310 579 741 661 155 16 169 336
6 669 165 265 742 554 581 70 233 597
7 70 19 29 25 16 41 23 30 105
8 537 166 237 133 190 110 20 321 290
9 1303 391 716 392 287 334 90 382 2864
Sector OD Matrix - Auto Passengers (2009)
Auto-
OD 1 2 3 4 5 6 7 8 9
1 2279 481 593 73 145 29 3 129 244
2 725 803 227 9 46 16 1 29 43
3 489 168 911 87 123 11 2 37 73
4 89 27 85 760 138 61 7 21 24
5 583 136 309 268 1042 95 2 129 95
6 182 27 57 362 144 888 27 125 164
7 11 2 3 2 3 11 52 9 39
8 392 62 98 40 134 66 6 578 179
9 675 119 125 28 101 62 27 236 2659
Sector OD Matrix —Taxi Passengers (2009
Taxi-
oD 3 4 5 6 7 8 9
1 2509 717 718 576 277 44 3 214 478
2 1037 1062 396 40 107 42 1 56 120
3 749 337 865 136 211 15 1 92 293
4 148 25 145 1037 211 93 1 61 155
5 941 212 475 429 999 149 3 204 164
6 262 35 73 551 221 694 43 193 677
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Taxi-
oD 3 4 5 8
7 15 2 3 3 3 16 30 26 50
8 656 90 153 57 191 128 8 445 302
9 1226 135 168 415 96 425 40 382 3615
Sector OD Matrix — Public Transport Passengers (2009)
PT-OD 1 2 3 4 5 6 7 8 9
1 1374 1151 1523 693 298 710 96 205 939
2 1208 662 1075 539 459 552 79 266 953
3 1791 1214 1610 1079 401 544 120 237 1078
4 996 648 1048 565 288 365 57 155 599
5 1502 924 1419 956 360 451 92 203 850
6 2877 1686 2482 1875 914 811 272 575 2066
7 514 309 481 222 99 134 0 93 415
8 827 525 727 415 185 602 67 96 487
9 4080 2498 3706 1939 935 1306 359 694 3076
Sector OD Matrix — All Passenger Trips (2009)
All
Vehicles | | 2 3 4 5 6 7 8 9
1 12707 4927 5522 2626 1622 1140 193 1259 3549
2 6517 5540 3348 1027 1433 755 111 706 1821
3 5953 3063 6402 2565 1500 773 157 703 2283
4 2647 1341 2300 5591 1456 1341 104 566 1398
5 6841 2592 4410 3854 4971 1399 172 1323 2235
6 5954 2520 3863 5662 2792 4582 662 1888 4987
7 842 405 615 382 179 327 158 254 949
8 4182 1370 1893 1049 1237 1274 161 2339 2225
9 11303 4494 6069 3558 2215 2828 834 2886 20001
Sector OD Matrix — All Passenger Trips (2014)
All
Vehicles 1 2 3 4 5 6 7 8 9
1 14173 5411 5737 4023 1924 1288 213 1528 3740
2 8213 6616 3777 1766 1762 897 121 898 2100
3 6925 3754 6857 4404 2327 1111 188 1100 2659
4 4271 1700 3226 6839 1846 1687 147 781 1730
5 7265 2895 5175 4917 5312 1699 214 1776 2490
6 9280 3792 5980 9725 4259 5740 1051 3129 6814
7 1879 655 1010 965 351 501 139 466 1479
8 7890 2057 2785 2787 1678 1517 212 2496 2660
9 16074 5696 7342 6147 3063 3405 1130 3965 22501
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All
Vehicles 1 2 3 4 5 6 7 8 9
1 14046 6020 6097 4807 1991 1459 285 1742 4229
2 9460 8378 4754 2192 2156 1092 168 1133 2616
3 8585 5164 10508 9074 3361 1728 350 1684 3899
4 4826 2152 4564 9921 2368 2403 203 1042 2246
5 7987 3500 6477 7033 6092 2137 318 2310 3138
6 14721 6594 11344 23281 7109 9613 2531 5878 12694
7 2830 1089 1901 1770 629 1087 144 991 3175
8 8574 2425 3365 3222 1948 1867 317 2947 3266
9 18165 6958 9552 8138 3740 4345 1973 5493 31567
Sector OD Matrix — All Passenger Trips (2031)
All
vehicles 1 2 3 4 5 6 7 8 9
1 20537 9391 8207 6878 2810 1845 311 2399 5502
2 14374 14124 5516 2810 2778 1311 160 1310 2959
3 12254 6924 15373 15443 4640 2029 350 2182 4633
4 6775 2653 7472 14299 3487 3467 262 1405 2888
5 11660 4696 9377 10577 8275 3073 363 3429 3940
6 23411 10160 18139 31569 8574 13517 4364 8553 17358
7 4155 1504 2770 3024 815 1619 142 1475 4497
8 13112 3372 4858 4985 2938 2702 435 3932 4634
9 24820 7984 14158 13548 4955 5831 2765 7408 47840
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Cost and Benefit Stream : Normal Scenario (Units: Rs in Crores)
Year Capital ﬁgﬁzﬁai Total Savings From To'tal Net Cash
Cost Costs Time VOC Savings Flow
2009 0.00 0.00 0.00 0.00 0.00 0.00 0
2010 -637.76 0.00 -637.76 0.00 0.00 0.00 -638
2011 -1275.51 0.00 -1275.51 0.00 0.00 0.00 -1276
2012 -1913.27 0.00 -1913.27 0.00 0.00 0.00 -1913
2013 -1913.27 0.00 -1913.27 0.00 0.00 0.00 -1913
2014 -637.76 0.00 -637.76 0.00 0.00 0.00 -638
2015 0.00 -191.33 -191.33 352.05 278.47 630.52 439
2016 0.00 -191.33 -191.33 410.53 338.71 749.24 558
2017 0.00 -191.33 -191.33 469.01 398.96 867.96 677
2018 0.00 -191.33 -191.33 527.48 459.20 986.68 795
2019 0.00 -191.33 -191.33 585.96 519.44 1105.40 914
2020 0.00 -191.33 -191.33 644.44 579.69 1224.12 1033
2021 0.00 -191.33 -191.33 707.27 674.06 1381.33 1190
2022 0.00 -191.33 -191.33 1010.28 890.52 1900.80 1709
2023 0.00 -191.33 -191.33 1336.96 1106.98 244394 2253
2024 0.00 -191.33 -191.33 1663.64 1323.44 2987.08 2796
2025 0.00 -191.33 -191.33 1990.32 1539.90 3530.22 3339
2026 0.00 -191.33 -191.33 2317.01 1756.36 4073.36 3882
2027 0.00 -191.33 -191.33 2643.69 1972.81 4616.50 4425
2028 0.00 -191.33 -191.33 2970.37 2189.27 5159.64 4968
2029 0.00 -191.33 -191.33 3297.05 2405.73 5702.78 5511
2030 0.00 -191.33 -191.33 3623.73 2622.19 6245.92 6055
2031 0.00 -191.33 -191.33 3926.92 2838.65 6765.57 6574
2032 0.00 -191.33 -191.33 3966.19 2867.03 6833.22 6642
2033 0.00 -191.33 -191.33 4005.85 2895.70 6901.55 6710
2034 0.00 -191.33 -191.33 4045.91 2924.66 6970.57 6779
2035 0.00 -191.33 -191.33 4086.37 2953.91 7040.28 6849
2036 0.00 -191.33 -191.33 4127.23 2983.45 7110.68 6919
2037 0.00 -191.33 -191.33 4168.50 3013.28 7181.79 6990
2038 0.00 -191.33 -191.33 4210.19 3043.41 7253.60 7062
2039 0.00 -191.33 -191.33 4252.29 3073.85 7326.14 7135
2040 0.00 -191.33 -191.33 4294 .81 3104.59 7399.40 7208
2041 0.00 -191.33 -191.33 4337.76 3135.63 7473.39 7282
2042 0.00 -191.33 -191.33 4381.14 3166.99 7548.13 7357
2043 0.00 -191.33 -191.33 4424 .95 3198.66 7623.61 7432
2044 0.00 -191.33 -191.33 4469.20 3230.65 7699.85 7509
Total -6377.55 -5739.80 -12117.35 83247.10 61486.19 144733.29 132615.94
IRR % 18.7%
ENPV (Rs. In Crores @ 12% discount rate) 5714.2
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Cost and Benefit Stream

Sensitivity I: 10% increase in cost

Units: Rs in Crores

Year Capital I:Z:;:Ill:eg Total Costs | Total Savings Ni:tlf;Sh
Of Mrts
2009 0.00 0.00 0.00 0.00 0
2010 -701.53 0.00 -701.53 0.00 -702
2011 -1403.06 0.00 -1403.06 0.00 -1403
2012 -2104.59 0.00 -2104.59 0.00 -2105
2013 -2104.59 0.00 -2104.59 0.00 -2105
2014 -701.53 0.00 -701.53 0.00 -702
2015 0.00 -210.46 -210.46 630.52 420
2016 0.00 -210.46 -210.46 749.24 539
2017 0.00 -210.46 -210.46 867.96 658
2018 0.00 -210.46 -210.46 986.68 776
2019 0.00 -210.46 -210.46 1105.40 895
2020 0.00 -210.46 -210.46 122412 1014
2021 0.00 -210.46 -210.46 1381.33 1171
2022 0.00 -210.46 -210.46 1900.80 1690
2023 0.00 -210.46 -210.46 2443.94 2233
2024 0.00 -210.46 -210.46 2987.08 2777
2025 0.00 -210.46 -210.46 3530.22 3320
2026 0.00 -210.46 -210.46 4073.36 3863
2027 0.00 -210.46 -210.46 4616.50 4406
2028 0.00 -210.46 -210.46 5159.64 4949
2029 0.00 -210.46 -210.46 5702.78 5492
2030 0.00 -210.46 -210.46 6245.92 6035
2031 0.00 -210.46 -210.46 6765.57 6555
2032 0.00 -210.46 -210.46 6833.22 6623
2033 0.00 -210.46 -210.46 6901.55 6691
2034 0.00 -210.46 -210.46 6970.57 6760
2035 0.00 -210.46 -210.46 7040.28 6830
2036 0.00 -210.46 -210.46 7110.68 6900
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2037 0.00 -210.46 -210.46 7181.79 6971
2038 0.00 -210.46 -210.46 7253.60 7043
2039 0.00 -210.46 -210.46 7326.14 7116
2040 0.00 -210.46 -210.46 7399.40 7189
2041 0.00 -210.46 -210.46 7473.39 7263
2042 0.00 -210.46 -210.46 7548.13 7338
2043 0.00 -210.46 -210.46 7623.61 7413
2044 0.00 -210.46 -210.46 7699.85 7489
Total -7015.31 -6313.77 -13329.08 144733.29 101901.07
EIRR % 17.8%
ENPV (Rs. in crores @ 12% discount rate) 5232.0
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Cost and Benefit Stream
Sensitivity II: 10% reduction in benefits
Units: Rs in Crores
Year Capital I];:;:rl\ls‘f Total Costs | Total Savings N;tl((f;sh
Of Mrts
2009 0.00 0.00 0.00 0.00 0
2010 -637.76 0.00 -637.76 0.00 -638
2011 -1275.51 0.00 -1275.51 0.00 -1276
2012 -1913.27 0.00 -1913.27 0.00 -1913
2013 -1913.27 0.00 -1913.27 0.00 -1913
2014 -637.76 0.00 -637.76 0.00 -638
2015 0.00 -191.33 -191.33 567.47 376
2016 0.00 -191.33 -191.33 674.32 483
2017 0.00 -191.33 -191.33 781.17 590
2018 0.00 -191.33 -191.33 888.01 697
2019 0.00 -191.33 -191.33 994.86 804
2020 0.00 -191.33 -191.33 1101.71 910
2021 0.00 -191.33 -191.33 1243.20 1052
2022 0.00 -191.33 -191.33 1710.72 1519
2023 0.00 -191.33 -191.33 2199.55 2008
2024 0.00 -191.33 -191.33 2688.37 2497
2025 0.00 -191.33 -191.33 3177.20 2986
2026 0.00 -191.33 -191.33 3666.02 3475
2027 0.00 -191.33 -191.33 4154.85 3964
2028 0.00 -191.33 -191.33 4643.68 4452
2029 0.00 -191.33 -191.33 5132.50 4941
2030 0.00 -191.33 -191.33 5621.33 5430
2031 0.00 -191.33 -191.33 6089.01 5898
2032 0.00 -191.33 -191.33 6149.90 5959
2033 0.00 -191.33 -191.33 6211.40 6020
2034 0.00 -191.33 -191.33 6273.51 6082
2035 0.00 -191.33 -191.33 6336.25 6145
2036 0.00 -191.33 -191.33 6399.61 6208
2037 0.00 -191.33 -191.33 6463.61 6272
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2038 0.00 -191.33 -191.33 6528.24 6337
2039 0.00 -191.33 -191.33 6593.53 6402
2040 0.00 -191.33 -191.33 6659.46 6468
2041 0.00 -191.33 -191.33 6726.06 6535
2042 0.00 -191.33 -191.33 6793.32 6602
2043 0.00 -191.33 -191.33 6861.25 6670
2044 0.00 -191.33 -191.33 6929.86 6739
Total | -6377.55 -5739.80 -12117.35 130259.96 118142.61
EIRR % 17.70%
ENPYV (Rs. in Crores @ 12% discount rate) 4660.57
Cost and Benefit Stream
Sensitivity III: 10% increase in cost and 10% reduction in Benefits
Units: Rs in Crores
Year Capital Ef::r?slen(g)f Total Costs Total Savings Ni:tlf‘?h
Mrts
2009 0.00 0.00 0.00 0.00 0
2010 -701.53 0.00 -701.53 0.00 -702
2011 -1403.06 0.00 -1403.06 0.00 -1403
2012 -2104.59 0.00 -2104.59 0.00 -2105
2013 -2104.59 0.00 -2104.59 0.00 -2105
2014 -701.53 0.00 -701.53 0.00 -702
2015 0.00 -210.46 -210.46 567.47 357
2016 0.00 -210.46 -210.46 674.32 464
2017 0.00 -210.46 -210.46 781.17 571
2018 0.00 -210.46 -210.46 888.01 678
2019 0.00 -210.46 -210.46 994.86 784
2020 0.00 -210.46 -210.46 1101.71 891
2021 0.00 -210.46 -210.46 1243.20 1033
2022 0.00 -210.46 -210.46 1710.72 1500
2023 0.00 -210.46 -210.46 2199.55 1989
2024 0.00 -210.46 -210.46 2688.37 2478
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2025 0.00 -210.46 -210.46 3177.20 2967
2026 0.00 -210.46 -210.46 3666.02 3456
2027 0.00 -210.46 -210.46 4154.85 3944
2028 0.00 -210.46 -210.46 4643.68 4433
2029 0.00 -210.46 -210.46 5132.50 4922
2030 0.00 -210.46 -210.46 5621.33 5411
2031 0.00 -210.46 -210.46 6089.01 5879
2032 0.00 -210.46 -210.46 6149.90 5939
2033 0.00 -210.46 -210.46 6211.40 6001
2034 0.00 -210.46 -210.46 6273.51 6063
2035 0.00 -210.46 -210.46 6336.25 6126
2036 0.00 -210.46 -210.46 6399.61 6189
2037 0.00 -210.46 -210.46 6463.61 6253
2038 0.00 -210.46 -210.46 6528.24 6318
2039 0.00 -210.46 -210.46 6593.53 6383
2040 0.00 -210.46 -210.46 6659.46 6449
2041 0.00 -210.46 -210.46 6726.06 6516
2042 0.00 -210.46 -210.46 6793.32 6583
2043 0.00 -210.46 -210.46 6861.25 6651
2044 0.00 -210.46 -210.46 6929.86 6719
Total -7015.31 -6313.77 -13329.08 130259.96 116930.88
EIRR % 16.83%
ENPV (Rs. in crores @ 12% discount rate) 4178.4
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