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EXECUTIVE SUMMARY

INTRODUCTION

Ghaziabad is a rapidly developing Industrial town in the National capital
region. Its proximity to Delhi is causing population pressure. Population of
Ghaziabad rose from 5.1 lakhs in 1991 to 9.7 lakhs in 2001 (as per the
Census). Master Plan-2011 prepared by the Ghaziabad Development
Authority expects a future population of 16.8 lakhs by the year 2011. With
high growth in transport demand, congestion on roads has been increasing
due to phenomenal rise in private transport. Absence of an efficient public
transport system coupled with rapid growth in the use of personalized
vehicles has led to high consumption of fossil fuel and increase in
environmental pollution. The transport system, at present, relies heavily on
roads while relegating the railways to a secondary role.

Besides the intra-city traffic in Ghaziabad a number of commuter who
reside in Ghaziabad travel home to their work places in Delhi every day.
The existing facilities for this type of traffic are highly inadequate.

Considering the above Ghaziabad Development Authority (GDA) engaged
DMRC to prepare DPR for extension of Shahdara —Dilshad Garden of Delhi
Metro from Dilshad garden to Ghaziabad.

ﬂ_ﬂs DFfR has peen finalized on the basis of joint site visits, directions and
discussions with the concerned officials of Ghaziabad Development

Authority.
THE PROJECT

The Dilshad Garden -Ghaziabad Metro Line is extension of the Delhi Metro
Phase-ll which runs eastwards from Dilshad Garden to Ghaziabad
Crossing via Transport Nagar, Shahid Nagar Raj Bagh , Rajendra Nagar,
Shyam, Park, Mohan Nagar, Arthala and New Bus Adda, covering a
distance of 9.400-km. A total of seven stations have been planned along
the proposed extension. All stations, are proposed to be elevated (refer

Figure 0.1).

Study for extension of Rithala — Inderlok — Shahdara — Dilshad Garden
Metro line to Ghaziabad has been done upto Raj Nagar. This extension
can be implemented in two stages, first stage from Dilshad Garden to New
Bus Adda and second stage from New Bus Adda to Raj Nagar which can
be done in future. However, this report is for extension of Metro line upto

New Bus Adda only.
TRANSPORT DEMAND FORECAST

The estimation of traffic demand and ridership on the proposed MRTS
Corridor from Dilshad Garden - Ghaziabad MRTS Corridor are based on
various primary surveys undertaken by RITES in 2004 as a part of the
consultancy study on ‘Preparation of a Revised Master Plan for Delhi

| Duailedhojeancpmhmdmofbenﬁh!mmawziabad
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Famcutive Summary

MRTS - carmied out forf DMRC. In addition to the available secondary data,
vanous primary surveys including road network inventory, speed & delay
surveys, household travel surveys, outer cordon surveys, classified traffic
volume counts alongwith passenger occupancy at screen line locations and
ongin-destination  surveys of rall passengers at raillway stations in
(shaziabad, Shaibabad and Delhi area were also undertaken.

192 Landuse parameters al the traffic zone level have been worked out for the
years 2004, 2011 & 2021 jointly with Ghaziabad Development Authority
as per the actual realisation of MPD-2001 proposals and present policy of
city planners towards development of the city in next 20 years. Similarly,
landuse parameters were worked out for Ghaziabad area also n
consultation with Ghaziabad Development  Authority.

0.33 Summary of horizon year (2021) transport demand forecasts for Delhi and
Ghaziabad is presented in Table 0.1 & 0.2.

Table 0.1
Summary of Transport Demand Forecast for Delhi Area
 Parameter B 2004 | 2011 | 2021
_Popu!ation (Lakh) 147.0 190.0 230.0
Employment (Lakh) 51.5 72.0 96.0
PCTR (Veh.)Motorised 0.78 0.90 0.95
;Fl?ati:])lntra City Motorised Vehicular Trips 1146 171.0 2185
Inter-City Trips (Lakh) 2450 | 30.10 | 36.80
- public 19.00 23.40 28.50
~private 5.50 6.70 8.30

Modal Split (Public Transport intra-study

area trips) (%) 65 75 75

Total Public Transport Trips (intra) (Lakh) 7460 | 1283 | 163.90 g

Total Public Transport Trips (intratinter

ity) (Lakh) 93.60 151.7 1924 3
* Table 0.2 ' L. |
Summary of Transport Demand Forecast for Ghaziabad Area Only .
Parameter 2004 2011 2021
Population (Lakh) 11.50 17.00 30.00
Employment (Lakh) 2.80 4.70 9.00
PCTR (Veh.) Motorised (Within Ghaziabad) 0.35 10.40 0.45
Intra City Trips (Lakh) (within Ghaziabad) 4.04 6.80 13.50
Inter-City Trips (Lakh) by Public Mode
haziabad to Delhi 2.40 3.92 7.34
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034 The alignments of the Ghaziabad Corridor |8 given in figure 0.1.
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Figure 5.1
OaSHAD GARDEN -NEW BUS ADDA GHAZIABAD METRO CORRIDOR
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Ihe summary of transport demand forecast for Dilshad Garden - New Bus

0ab
Adda corridor is presented in Tables 0.3 the Year 2011& 2021

Table 0.3

Rider-ship on MRTS Network (Phase | & Phase Il of Delhi MRTS and
Extension to Ghaziabad)

Parameter 2011 2021
Daily Trips(Lakh) 27.37 43 45
Pass —Km(Lakh) 367.7 620.90
Pass—Km/Km A |
(Lakh) | 296 5.01

_Trip Length ' '
‘(‘m) f i’gjv_ﬁm% 1343 14.34

o4 PLANNING & DESIGN PARAMETERS

0.4.1 DMRC has already commissioned the Shahdara-Inderlok-Rithala Corridor
Vishwa Vidyalaya-Central Secretariat Metro Corridor and is also executincj
presently Indraprastha-Barakhamba Road-Dwarka Corridor. The planning
norms and design parameters to be adopted for Dilshad Garden -
Ghaziabad Corridor are generally the same, as of Delhi Metro. Due to site
constraints there are, however, minor variations at certain specific

locations.
0.5 ROUTE ALIGNMENT

Route alignment recommended for the construction of Dilshad Garden-
Ghaziabad Corridor is proposed to commence from Dilshad Garden and
enters into Ghaziabad (at U P Border) along the centre of G T Road.
Thereafter, It passes through Shahid Nagar, Rajendra Nagar, Shyam Par,
Mohan Nagar, Arthala, Along centre of G T road, Crossing Hindon River on
up stream side and comes back to the centre of G T Road as New Bus

Stand.

0.5.1

0.5.2 The route of Ghaziabad corridor takes off from km-3.560, a terminal point
of Shahdara - Dilshad Garden line inside Ghaziabad territory 190 metre
from Delhi UP Border and its proposed buffer end in Ghaziabad is km-

12.970, having total route length of 9.41km.
0.6 STATION PLANNING AND TRAFFIC INTEGRATION

0.6.1 A total of seven stations have been planned along the proposed extension.
All stations are proposed to be elevated with side platforms. Stations are
generally located around 1000-m to 1400-m apart with the exception of
New Bus Adda Station, which is spaced about 2400-m from previous
Arthala station due to open area, Green belt of Hindon River & low-density

land uses along this stretch of the corridor.

s and criteria being adopted
ded at stations keeping

0/35

0.6.2 Stations have been planned following the norm
for Delhi Metro. Traffic integration facilities are provi
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0.7.2

0.7.3

0.7.4

0.8.2

i view the tider ship paltem and avalabiity of fand  The integration
facilitios al stations include approach roads o the stations cireulation
facilitien, poedestian ways and adequate parking areas for various modes
ikely to come to important stations including feeder buses/mint buses
Provision has been adequately made for peak hour demand

Operational integration has been provided through synchronizing of Matro
services with feeder bus services and provision of common ticketing ard
adequate signage systems

TRAIN OPERATION AND SYSTEM DESIGN

Traction system for the Ghaziabad corridor will be 26-kV ¢ 50-Hz Single
l‘h?s“- Designs and layouts of traction system and Electrical & Machanical
(E&M) system shall be similar to those being provided on the Rithala-
Inderiok - ‘Shahdnm - Dilshad Garden line of Delhi Matro. Additional power
required for this extension will be avalled from M/s Pachimanchal Vidyut
vitran Nigam Limited., who are the licensee for the Ghaziabad area. The
Rolling Stock shall be of the same design as being procured by DMRC.

Detailed train operation plan has been prepared for a rake of 4 units at a
frequency of 6 minutes catering to a capacity of 11780-phpdt for the year
2041 at a scheduled speed of 35-kmph. The Maintenance Depot and
)Norkshop planned at Shastri Park for providing facilities for overhauling,
xqspectnqn. maintenance and repair of the rolling stock and also for track,
civil qulneedng, traction power supply, ventilation and air conditioning and
signalling etc for the Line 1 will serve for the extension upto Ghaziabad
also. Suitable provision has been kept in cost estimate for augmentation of
the Shastri Park Depot for this purpose.

Inspection and stabling facilities for Ghaziabad extension have been
proposed at Shashtri Park Depot.

The Rolling Stock shall be Stainless Steel body, Air-conditioned, 3-Phase
iraction motors powered with IGBT converter and VVVF control system
with regenerative braking similar to that of Delhi Metro.

S&T AND FARE COLLECTION SYSTEM

Design consideration for the present corridor shall be commensurate with
Phase-1 system of Delhi Metro and shall adopt the following features:

« Design Headway (sec) - 120
« Operating Headway (sec) - 180
« Maximum Train Length (m) - 180
« Maximum Attainable Speed (kmph) - 80
« Average Speed (kmph) - 35
« Station Dwell Time (sec) - 30

Continuous Automatic Train Control (CATC) system with cab signalling has
been provided for Delhi Metro operation, for transporting a high volume of
passengers at tight headways to ensure strict safety enforcement

0/6
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0.8.5

0.8.6

0.8.7
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monitoring. CATC system as adopted by the DMRC for the Dilshad Garden
to Rithala Corridor 1S proposed for the extended corridor from Dilshad
Garden o Ghaziabad. Line side LED signals shall be provided at all
ctations having points & Crossings

The CATC system shall comprise three sub-systems, viz. Autormnatic. Tran
Protection (ATP) System, Automatic Train Operation (ATO) Systern and
Automatic Train Supervision (ATS) System The ATP systern will be a vital
fail safe’ component of the CATC system and shall be ‘target speed’ and
tarqet distance’ hased conforming to the safety and reliability standards as
adopted for Delhi Metro All the Stations with points and crossings shall be
srovided with independent a5| with facility to operate these points ind)
crossings locally as well as being Centrally antrolled from OO hastr
Park with additional augmentation. All the software/hardware subsystems
for signalling & train control shall follow the relevant CENELEC standards

Power supply for the signalling & train control equipment provided at the
stations, depot & rolling stock shall be on similar pattern to those provided
in Delhi Metro. The power supply wil have at least 3 levels i.e. mains
power supply from the State Electricity Supply, traction power supply and
UPS/battery backup to support uninterrupted train operations.

A reliable telecommunication system encompassing multitude of functions
and activities is essential for a rail based metro system interconnecting
various locations like stations, depots, trains, OCC, site staff, administrative
offices, data and MIS links. DMRC has envisaged a digital transmission
based communication systems Delhi Metro. The proposed corridor under
consideration shall have identical facilities and also shall interface with

Delhi Metro.

Telecommunication System shall comprise various sub-systems viz. Fibre
Optic Transmission System (FOTS), Telephone, Radio, Public Address,
Close Circuit TV and Passenger Information & Display System, Centralised
Clock Systems & SCADA, etc. The FOTS shall have an armoured optical
fibre cable with path diversity. The equipment proposed shall be of
Synchronous  Transfer Mode (STM-1/STM-4) Synchronous Digital
Hierarchy (SDH) with expandable capability to STM-16. This system will
have built in Network Management System (NMS) to monitor overall
system performance and capability for reconfiguration. It is proposed to
provide {SDN-EPABX system to be integrated with other telephone
systems with access to PSTN and interface to radio system. The proposed
radio system shall support both train radio and hand held portable sets for
communication with central control. Microprocessor-based Network
Management System covering radio/optical fibre based communication and
telephone exchange system shall be provided.

For trouble-free and efficient ticketing & passenger control, Automatic Fare
Collection (AFC) System shall be provided. The base AFC system shall
make use of ‘Contact-less Smart Card Tickets’ for both single and multiple
jouney as well as working with multiple operators.

Detailed Project Report for extension of Delhi Metro to Ghaziabad 0/7
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0.8.9

EXecunve Julrinar 1

Adequate space for proper installations of Signalling & Telecommunication
equipment at each station has to be provided keeping in view the ease of
maintenance and use of instrumentation set-up for regular testing and line
up of the equipment/system.

The philosophy of continuous monitoring of system status and preventive &
corrective maintenance of signalling and telecommunication equipments
shall be followed.

0.8.10 During the tendering stages, interfacing requirements with other systems

0.9

0.9.1

0.9.2

like rolling stock, electrical and power supply, civil engineering and station
facilities are to be precisely defined. Properly identified interface
requirements shall help in functioning of the train control and signalling,
telecommunication and fare collection sub-systems at their optimum and
intended levels.

OTHER ENGINEERING ITEMS

Geo-Technical Investigations

Detailed field investigations were carried out by RITES in May-August,
2004. The area under study is part of the Indo Gangetic Plains comprising
the newer alluvium made-up of fine to medium sands, silts, gravel, clay and
kankar (calcareous nodules). Region in and around Delhi is considered as
seismically active (Zone-1V) equivalent to design magnitude of 7.0 Richter.
Ground water under unconfined conditions occurs in the silty to sandy
layers of the alluvial sediments and also in the jointed quartzite having
secondary permeability. The depth of water table varies generally between
8.50-m to 22.00-m below ground level.

A total of 20 boreholes were drilled upto a maximum depth of 30-m below
existing ground level. Standard Penetration Tests (SPT) was conducted at

different depths in these boreholes. SPT split spoon sampler of standard
dimensions was driven into the soil from the borehole bottom using 65-kg
hammer falling from.0.75-m height. Blow counts for the penetration of every
15-cm was recorded and the N is reported ranging from 5-30.

Since the strata in the upper layers are generally loose/soft to medium
denseffirm in nature as observed from SPT ‘N’ values and since heavy loacs
are expected, shallow foundations are ruled out. Bored Cast-in-situ piles
considering the suitability of site, will have to be provided for the elevated
corridor section.

Utilities

The proposed Metro alignment is running along the Center of GT Road and
passing Shahid Nagar, Raj Bagh Colony, Rajendra Nagar, Shyam Park
‘Mohan Nagar Arthala Hindon River and New Bus Adda. Large number of
sub-surface, surface and overhead utility services viz. sewers, water mains,
storm water drains, telephone cables, OH electrical transmission lines,
electric poles, traffic signals, etc. are existing along the proposed

alignment. These utility services are essential and have to be maintained in

Mledpmjeaneponfummomcmammomw 0/8
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working — ondet during  different  stages of construction by
h-mpm.\lv.qmmmm.\nl diversions or by supporting in position Since these
may affect construction and project implementation time schedule/costs, for
which necessary planning/action needs to be initiated in advance The
affected portions of the services with reference 1o the proposed alignment
were identified and temporary diversion & relocation proposals of the
affected services have been discussed with the concerned agencies

Assessment of the type and location of underground and aboveground
utilities running along and across the proposed route alignment between
Dilshad Garden- Néw Bus Adda has been undertaken with the help of
concerned authorities, who generally maintain plans and data of such utility

services.

About 85% of the elevated stretch is running on road and the balance 15%
is off-road. The off-road portion of the alignment is partly running through

open spaces of government land. The sewer/drainage lines generally exist

in the service lanes i.e. away from main carriageway. However, in certa_in
stretches, these have come near the central verge or under main

carriageway, as a result of subsequent road widening.

One pipeline belonging to GAIL 150mm Dia & at 1.2m Depth was found
across the alignment Near Hindon River. Though the pipeline is running
parallel to the Bandh of Hindon River, the alignment being elevated at the
point of crossing, necessary span adjustments are to be made to avoid pier

foundation over the pipeline.

Aboveground utilities namely high tension lines, street light poles, traffic
signal posts, telecommunication posts, junction boxes, etc. are also
required to be shifted and relocated suitably during construction. Shifting of
aboveground services become unavoidable at elevated station locations.
Provisions for such works have been made in the cost estimates.

Land

Since land is a scarce commodity especially in metropolitan areas, every
effort has been made to keep land requirements to the barest minimum by
so choosing the alignment that acquisition of private property is minimal.
The roads in GHAZIABAD have sufficient ROW. As the alignment is
planned on the central verge of the road, land acquisition is reduced to the :
barest minimum. However, some land is required for entry/exits, parking, §
few station facilities, etc. In areas like Shahid Nagar , Raj Bagh Colony,
Rajendra Nagar, Arthala and New Bus Adda, land acquisition would be

inevitable.

Land is mainly required for:

« Metro Structure (including route alignment), Station Building, Platforms,
Entry/Exit Structures, Traffic Integration Facilities, etc.

e Receiving/Traction Sub-stations

* Radio Towers

* Property Development

Detailed Project Report for extension of Delhi Metro to Ghaziabad ' 0/9
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« Temporary Construction Depots and Work Sites

For elevated section, only 3.0-m X 3 (0-m area covering viaducl columns will
be occupied in the middle of road but other areas will remain in use of the
road authority. In clevated stations, small land areas will be required for
locating concourse structure on ground on both sides of the alignment
including entry/exit structures and traffic integration facilities. In stretches,
where elevated alignment has to be located away from the central verge, a
strip of 22.5-m width, which is beyond the right-of-way, is proposed for
acquisition. For construction of elevated structures, land will, however, be
temporarily occupied during construction phase. In at-grade section the
land shall be required to be acquired permanently.

Abstract of land requirements for different components of this corridor is
mentioned below.

a) Government Land
o Atstations & other locations 2.58 ha.

b) Private Land

——————————————

« Private Land to be acquired 0.82 ha.
c) Total Land to be Acquired 3.40 ha

Rehabilitation and Resettlement

The project involve relocation of few shops, oommercial—cum-residential
buildings and hutments along the alignment. Compensation for relocation
of these affected structures shall be paid and it has been considered in the
project cost estimate. The alignment has been so chosen, that it remains
mostly within the government land. However, at Shahid Nagar, Raj Bagh
Colony, Rajendra Nagar, Arthala and Patel Nagar land would be reguired

for acquisition.

Property Development

Like most rail based mass urban transport systems world over, the
proposed Metro corridor though financially unviable, yet is economically
very attractive. Therefore, in order to finance part cost of the project
construction, it is proposed to develop and exploit the potential of
commercial utilisation of real estate along/close 10 the proposed alignment.
Demand for space in insurance, finance, hospitality, information
technology, recreation, leisure and residential sectors are expected to
increase substantially in near future. With canstruction of Metro corridor,
demand of other consumer sectors is also expected to go up. In all, Four
locations (Government owned) have been identified for property
development and commercial utilisation which are expected to generate
Rs. 121.75 crore. However, this income has not been taken into account in
calculating FIRR for the project.

Detailed Project Report for extension of Delhi Metro to Ghaziabad 0/10
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0.0.6 Traffic Diversion Plan I\
With respect to the elevated section, wherever it is passing along the road
the requirements would be mainly along the central verge A strip of 10 00
m (2-1/2 lanes) from carmageway in addition to the median avallable al
along the comidor could be acquired without causing any serous traffi
movement constraints. Wherever ROWs are narrower, suitable traffic
diversion arrangement for these locations have been planned Wherever
the alignment cuts across a major traffic corridor, Cantilevered Construction
Technology' would be applied to prevent traffic hold-ups  The main focus is
to increase the carriageway width with reduction in traffic volume during

Metro construction.
0.10 ENVIRONMENTAL IMPACT ASSESSMENT

0.10.1 Detailed Environmental Impact Assessment Study has been carried out
along the proposed alignment. As a part of this study, comprehensive
environmental baseline data such as water quality, vegetation, air and
noise quality was collected. Both positive and negative impacts of the
project were assessed in detail. An important environmental consideration
of this project is that neither any forest area nor any plantsirees of
endangered species exist along the proposed alignment. No
historical/cultural monuments will be affected as a result of the proposed
development. As the alignment is running almost on the road acquisition of
private land is kept to the barest minimum although few commercial
properties are affected. To minimise the negative environmental impacts, a
comprehensive Environment Management & Monitoring Plan has also
been drawn up, both for construction and operational phases, outlining
necessary remedial measures.

0.11 COST ESTIMATES

0.11.1 Detailed cost estimates for Dilshad Garden-Ghaziabad Corridor have been

prepared covering civil, electrical, signalling and telecommunications
works, rolling stock, environmental protection, rehabilitation. etc., April 2005
price level.

0.11.2While preparing the capital cost estimates, various items have generally
been grouped under three major heads on the basis of (i) route km length *
of alignment, (ii) number of units of that item and (i) item beina an
independent entity. All items related with alignment, whether in
u_nderground or elevated or at-grade construction, permanent way, OHE
signalling & telecommunication, whether in main lines or in maintenancé

depot, have been estimated on rate per route km basis.

0.11.3 Cost of elevated and at-grade station structures, other electrical services at
thege stations and automatic fare collection (AFC) installations at all
statl_ons have been assessed in terms of each station as a unit. Similarly,
for items like rolling stock, Receiving Sub-station (RSS)Traction Sub-
Station (TSS)/Auxiliary Sub-station (ASS), service connections, etc. costs
have 'bgen estimated in terms of number of units required for each item. In
fémaining items, viz. land, utility diversions, rehabilitation, etc. the costs

Detailed Project Report for extension of Delhi Metro to Ghaziabad . o/
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Desetiption Amount
(Rs, In erore)

Ll 7__“1'1;9_4 -
Aligivnent ard Formation 2107.32 __
Station Buildinga (elavated) 73.00
Dapot Augmentation 40.00
Parmanent Way 46.58
Traction & Power Supply 75.08
inetuding VAC, Lifts,

Encalators, eto,

Signalling & 126,72
Telecommunications Works

Rehabilitation & Resettlement 3.0
Wtilities (Civil Worka) Including 28.43
Road Restoration

Environmental Protection,

Rolling Stock (In2011) 136.00
Total of all items except Land 73800
General Charges @ 3% on all 22.14
items except Land

Total of all item Including G. 77218
Charges

Contingencies @ 3% 2317
LGmnd Total: 706.34
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S Description Amount

No.
(Rs. in crore)

Say 795 Crore

0 11 5 The completion cost in the year 2000 shall be Rs. 936 crore
0.12 FINANCIAL VIABILITY, FARE STRUCTURE AND FINANCING OPTIONS

0.12.1 The Fixed cost of the project at April 2005 level is estimated Rs 795 crore
which includes an element of land cost of Rs 11.94 crore. With an
escalation factor of 5% the completion cost project will be Rs 936 crore.
This cost does not include the element of interest during construction
(IDC). The completion cost of Rs 936 crore has been taken as initial
investment for calculating FIRR. Energy cost for train operation and
maintenance of stations have been assumed at no profit and no loss basis
as it is being supplied by Delhi Government for Delhi Metro.

0.12.2 The operation and maintenance (O&M) cost for Ghaziabad Metro
(excluding staff cost ) has been obtained by providing an escalation of 5%

per annum. The total O&M cost in year 2010 is expected to be Rs 65.08
crore. The yea-wise O&M cost are indicated in the table No. 0.5 given
below .
Table 0.5
Operation and Maintenance Costs
Figs in Rs. Cr.
Maintenance 1
Year | Staff | Expenses | Energy | Total |
2010 17.91 30.99 16.18 65.08
2011 19.52 32.53 16.99 69.05
2012 | 21.28 34.16 17.84 | 73.28
2013 | 23.19 35.87 18.73 | 77.80
2014 25.28 37.66 19.67 82.61
2015 27.56 39.55 20.65 87.76
. 2016 30.04 41.52 21.68 93.25
2017 | 32.74 43.60 22.77 | 99.11
2018 | 35.69 | 45.78 23.91 |105.38 |
2019 38.90 48.07 2510 | 112.07
2020 42.40 50.47 26.36 | 119.23
2021 46.22 54.06 31.29 |131.56
2022 | 50.38 57.89 32.85 |[141.12
2023 54.91 62.00 3449 |151.41
| 2024 | 59.85 66.41 | 36.22 |162.48
2025 65.24 71.12 38.03 |174.39
2026 71.11 76.17 39.93 | 187.21
2027 77.51 81.58 41.93 | 201.02
2028 84.49 87.37 4402 |215.88
2029 92.09 93.57 46.22 | 231.89
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0.124

0.12.5

0.12.6

0.13

0.131

F oo itive Summar,

| 2030 | 10038 |  100.22 4853 | 249 13

{ |
2031 109.41 107.33 | 5096 ‘ 267 71
2032 | 119.26 11495 | 5351 | 28772
2033 | 129.99 123.12 5619 | 309 29
2034 | 14169 | 13186 5800 | 33254 |

2035 154 .44 14122 61.04 357 61
2036 168.34 151.25 6504 | 384 63:
2037 | 18350| 16198 | 6829 | 41377
2038 |20001| 17348 | 7171 |44520
2039 |218.01| 18580 | 7529 [47911
2040 |23763| 19899 | 79.06 51_5_684

2041 |25002| 21312 | 83.01 [55515

The fare structure has been estimated based on the
recommendations of the first Fare Fixation Committee for Delhi
Metro Phase 1.These fares have been escalated once every two
years @ 5% per annum since it is not possible to carry out changes
in fare every year. Other revenues from Property Development and
advertisement have been estimated at 1% of the fare box revenues.

The Financial Intemal Rate of Retum (FIRR) obtained with the
above revenues and costs is 3.07 % over a horizon period of 31
years of operation (2010-2041).

Rail-based systems are heavily capital intensive with long gestation
periods. They are viewed more as investments with a view to
increasing the economic benefits to the society at large rather than
yielding high financial rates of retum. The consultant is of the view
that the Ghaziabad system should be basically funded on the same
pattem as has been agreed recently for NOIDA. Since it is being
provided at the specific request o GDA it is proposed that cost of all
infrastructure except Rolling Stock shall be provided by GDA as
grant.

It is, therefore, recommended that this project with an FIRR of 3.07%
can be taken up only with a grant of Rs. 390 crore to be made
available by Ghaziabad Development Authority and sharing of equity
portion of Rs 374 crore by the Central and State governments in
equal proportion. The equity amount can be made available to
DMRC in four instalments of Rs. 46.75 crore. by each government
starting from the year 2006-07 and grant component also from the
same year @ Rs. 97.50 crore p.a. for a period of four years. Land
should be made available to DMRC free from all encumbrances to
commence the project by April 2006.

Economic analysis

The Economic Interal Rate of Return (EIRR) for the project has
then been arrived using Discounted Cash Flow technique to the net
benefit stream at economic prices for extension of Delhi Metro Line
to Ghaziabad.
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Table 0.6 summanzes the estimated cost o economy for Ghasiabad

e " G
Metro Comdor. Tlllt‘. completion cost is estimated al  Rs 936 Crore
assuming escalation factor of 5%.

Table 0.6
ESTIMATED COST TO ECONOMY FOR GHAZIABAD METRO LINE IN 2011
SYSTEM COST " Rs.InCrores |
Dilshad Garden - Completion Cost 936
Operating Cost (in 2011) 69.05

It has been estimated that 100 buses are likely to decrease with the
introduction of this metro line cormridor. This will save Rs. 28 Crores
in the year 2011 towards capital and operating cost of bus system.
The saving in respect of private vehicles will be approx. Rs. 22.18

Crores.

The saving because of fuel alone from the savings in vehicle
operating costs and savings due to decongestion effect for the year

2011 works out to Rs 104.76 Crore.

A sensitivity analysis of the EIRR with 10% cost over-run and 10%
reduction in traffic materialisation (separately) has been carried out.
The EIRR under these scenarios are given in Table 0.7.

. Table0.7
: - SENSITIVITY ANALYSIS
SENSITIVITY EIRR (%)
Basic EIRR 18.45
With increase in cost by 10% . 16.96
With reduction in traffic materialization by 10% 18.25
tby 10% 16.78

With 10% reduction in traffic and increase in cos

0.14 Implementation Strategy

0.14.1 Phase | of the Delhi Metro Project is scheduled for completion by
March 2006. Phase-ll of Delhi Metro has been taken up fob:
implementation. It is proposed that the construction of all the s

Tmts 0718




corndors in Phase-ll be com

pleted before «
Games | e by middle of the ¢ stan of Commonwealth

year 2010

In addition to the Phase-ll corridors e

. . S extension of Metro 15 bein
planned to Gurgaon, Noida and Ghaziabad on the request of "-‘ng
Government of Haryana and Up respectively e

The extension of Delhi Metro to Ghaziaba

extension qf Shahdara -~ Dilshad Garge:ascboerﬁgoF:'ag::d zasr
implementation in Phase-Il of Delhi Metro. The corridor is planned
from .Dllshad Garden (Delhi/lUP Border) to New Bus Adda in
Ghaziabad. The corridor has been planned as elevated corridor with

the standards as already approved by DMRC for Phase-l & I
corridors

As per the progress achieved in Phase-l, it is proposed that the
viaduct and station are completed in 30 months period with
additional provision of 6 months for preparatory works. Additional
one year can be provided for installations of systems and testing and
commissioning of rolling stock. Thus the total work can be
completed in 48 months period from date of start. The work can be
started immediately after approval of the Government and the line
can be completed within 48 months period from the Date of Start.

As the Dilshad Garden — New Bus Adda Corridor is the extension of
Delhi Metro, DMRC shall be the implementing as well as operating

agency.
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census). Master Plan-2011
Authority expects a future po '
_ : pulation of 1

high growth in transport 6.8

due to phenomenal %Se ?:m?nd, congestion on roads has been increasine
transport system coupled v ]Vale lr.a”SDOrt_ Absence of an ;ffirin ;Huﬁt' ilrl
vehicles has led to high il rap'd.grOWth in the use of‘ pc;r;:nf:d,)p.',i
environmental pollution. Thect?::: ";F:t‘lon of fossil fuel and i,},:,ea;.‘, ',n
roads while relegating the rail\«.,ayspto asg:éﬁzwdaar; p;asenl, relies heavily on

role.

prepared
by the Ghaziabad Development

lakhs by the year 2011, With

; R .

ii?éci:eisn lG?\a"Z]itarf):(Iit);r:\-/aeTi In Ghaziabad a number of commuter who
o i i) ome to their work pl " i ,‘ .

The existing facilties for this type of traffic are hi;h?; ?:aljnec?uz:?e' e o2

gg?}:gig r;;?et;:r: tt);)g; g?iiltaet:iasd De}’elopment Authority (GDA) engaged
; io _Di :
Metro from Dilshad garden to Ghazi:at?a ihahdara Dilshad Garden of Delhi

ggsuggsnzaivﬁzer:hinalized on the basis of joint site visits, directions and
P i concerned officials of Ghaziabad Development

THE PROJECT

The Dilshad Qarden -Ghaziabad Metro Line is extension of the Delhi Metro
Phasg—ll w_hlch runs eastwards from Dilshad Garden to Ghaziabad
Crossing via Transport Nagar, Shahid Nagar Raj Bagh , Rajendra Nagar,
Shyam, Park, Mohan Nagar, Arthala and New Bus Adda, covering a
distance of 9.400-km. A total of seven stations have been planned along
the proposed extension. All stations, are proposed to be elevated (refer

Figure 0.1).

Study for extension of Rithala — Inderlok — Shahdara — Dilshad Garden
Metro line to Ghaziabad has been done upto Raj Nagar. This extension
can be implemented in two stages, first stage from Dilshad Garden to New
Bus Adda and second stage from New Bus Adda to Raj Nagar which can
be done in future. However, this report is for extension of Metro line upto

New Bus Adda only.

TRANSPORT DEMAND FORECAST

The estimation of traffic demand and ridership on the proposed MRTS
Corridor from Dilshad Garden - Ghaziabad MRTS Corridor are based on
various primary surveys undertaken by RITES in 2004 as a pat of the
consultancy study on ‘Preparation of a Revised Master Plan for Delhi

0/1
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R1 5 - (:,arnqd out for [)MR{: In H"‘“"HH 6 he i Jelah e it i) Jarl
yarious primary SUVeys including roa Nesbwiork uwmrah‘:J ‘:Td";, '1'j| :
surveys: household Iravel surveys, outey Cordon hmwr‘u/ "|'|"' 'lfm; : '—i‘lJ./
volume counts alongwith passenger OCGUPANGY al m.mm’a i m":? .:n; / -m ,:4
origin-destination - suveys of yail passengers al railwe, o u: i r
Ghaziabad, Shaibabad and Delhi area were alsq '""’“”a#m., slitinve 1)

, Landuse parameters at the lraffic zone level have haen worked ol for the

years 2004, 2011 & 2021 jointly with Ghaziahad  Development  Authony
as per the actual realisation of MPD-2001 propasals and present policy of
city planners towards development of the city in naxt 20 years. Similary
landuse paramaters were worked out for Ghaziahad ares  sle u;
consultation with Ghaziabad  Development  Authority

summary of horizon year (2021) transport demand forecasts for el and

i
{

l

Ghaziabad is presented in Table 0.1 & 0,2,
Table 0.1
Summary of Transport Demand Forecast tor Delhi Area

],,/ Parameter | 2004 2011 | 2021
Population (Lakh) _ | 1470 | 1900 | 7400
Employment (Lakh) B 516 | 720 | 960
PCTR (Veh.),Motorised 0,78 0.90 0.95
Lf | Intra City Motori ' PR

f;ih)nr y rised Vehicular Trips 114.6 171.0 2185
Inter-City Trips (Lakh) 2450 | 3010 | 26.80
 public 19.00 | 23.40 | 2850
-private 550 | 670 | 830
Modal Split (Public Transport intra-study

area trips) (%) 65 75 75
Total Public Transport Trips (intra) (Lakh) 74.60 128.3 | 163.90
Total Public Transport Trips (intrat+inter

City) (Lakh) 93.60 151.7 192.4

Table 0.2 ..
Summary of Transport Demand Forecast for Ghaziabad Area Only

Parameter 2004 2011 | 2021
Population (Lakh) 11.50 17.00 30.00
Employment (Lakh) 2.80 4,70 9.00
PCTR (Veh.) Motorised (Within Ghaziabad) 0.35 0.40 0.45
Intra City Trips (Lakh) (within Ghaziabad) 4.04 6.80 13.50
Inter-City Trips (Lakh) by Public Mode
Ghaziabad to Delhi 2.40 3.92 7.34
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P aramsle 4004
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l|”N,mlulll (il Aresan | hA ‘: f": "‘":" .
il Ottt Areas (Iranah Ghimgiatimg ) |16 | A | 14 \
ot (Y frips (1 aki) 1y Private Mode

yaziabad (REINL 146 | 6l 2 A
m,ulnlmul Othest Aleis 0 1h | Of | Bf
el Othe Arens (Ihrough Ghaziabad) (0.AN () 60 017
sdal - Bplit (Public Fransport  Intra-City

ips) (%) v | fid 60 10
fotal Public Transport Trips (Intra + Inter ;o ,
i) (Lakh) In study aren 6,74 041 | 18562

044 The alignments of the Ghaziabad Corridor Is given In figure 0.1,
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. gummary of transport demand forec

) : ; . asl ks '
) ; Lorridor is presented in Tables 0.3 for Dilshad Garden - New Bus

the Year 20118 2021
Table 0.3
(.ship o MRTS Network (Phase | & p

Ride Extension to Ghazla::;;* Il of Delhi MRTS and

parameter | 2011 -

Daily Trips(Lakh) 9731 pr 4'5

Pass -Km(Lakh) | 3077 | 65000

pass-Km/Km . T M e 2 s

(Lakh) _ 490 501

Avg. Trip Length . N —

(km) 1o 14.34

PLANNING & DESIGN PARAMETERS

DMRC has already commissioned the Shahdara-Inderiok-Rithala Corridor
vishwa Vidyalaya-Central Secretariat Metro Corridor and is also executing;
presently Indrapr.astha-Barakhamba Road-Dwarka Corridor. The planning
norms and de§ign parameters to be adopted for Dilshad Garden -
Ghaziabad Corridor are generally the same, as of Delhi Metro. Due to site
constraints there are, however, minor variations at certain specific

locations.
ROUTE ALIGNMENT

Route alignment recommended for the construction of Dilshad Garden-
Ghaziabad Corridor is proposed to commence from Dilshad Garden and
enters into Ghaziabad (at U P Border) along the centre of G T Road.
Thereafter, It passes through Shahid Nagar, Rajendra Nagar, Shyam Park,
vlohan Nagar, Arthala, Along centre of G T road, Crossing Hindon River on
up stream side and comes back to the centre of G T Road as New Bus

Stand.

52 The route of Ghaziabad corridor takes off from km-3.560, a terminal point

of Shahdara - Dilshad Garden line inside Ghaziabad territory 190 metre
from Delhi UP Border and its proposed buffer end in Ghaziabad is Km-
12.970, having total route length of 9.41km.

STATION PLANNING AND TRAFFIC INTEGRATION

A total of seven stations have been planned along the proposed extension.
All stations are proposed to be elevated with side platforms. Stations are
generally located around 1000-m to 1400-m apart with the exception of
New Bus Adda Station, which is spaced about 2400-m from previous
Arthala station due to open area, Green belt of Hindon River & low-density

land uses along this stretch of the corridor.

criteria being adopted

Stations have been planned following the norms and :
ed at stations keeping

for Delhi Metro. Traffic integration facilities are provid

0/5
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rider-ship patte p
in Vi lz:‘testations irr)\cl[ude r;parm-I availability of land. The integration
13("““ e edestrian ways and [()deCh rads to the stations, circulatior
it y 3 Ble 3 rculaton
{3(‘.";:' z' ::)ome to  important stitiizzazﬁr:m;.kmg areas for various modes
jikely . : luding feeder v, dhaiy
provis'on has been adequately made for peak hour rioma:,.:m' s de s
tional integration has been provided

oper? : . 2d through synchronizing of Metre
l"-ﬁ‘j cervices wt‘t h feeder bus services and provision of common Iir-kJr-t‘ ¢ a r;
;! Jequate signage systems. keting an

RAIN OPERATION AND SYSTEM DESIGN
raction system for the Ghaziabad corridor will be 25- HHr Si
. e. Designs and layouts of traction system and éz,;\ﬁcaaﬁ; 8?0 Mﬂeéhs;:‘i?::
system shall be' similar to those being provided on the Rithala-
inderiok — Shar\dara - Dilshad Garden line of Delhi Metro. Additional power
uired for this 9xtension will be availed from M/s Pachimanchal Vidyut
vitran Nigam Limited., who are the licensee for the Ghaziabad area. The
Rolling Stock shall be of the same design as being procured by DMRC.

Detailed train operation plan has been prepared for a rake of 4 units at a
frequency of 6 minutes catering to a capacity of 11780-phpdt for the year
2041 at 3 scheduled speed of 35-kmph. The Maintenance Depot and
workshop planned at Shastri Park for providing facilities for overhauling,
inspection, maintenance and repair of the rolling stock and also for track,
civil engineering, traction power supply, ventilation and air conditioning and
signalling etc for the Line 1 will serve for the extension upto Ghaziabad
also. Suitable provision has been kept in cost estimate for augmentation of

the Shastri Park Depot for this purpose.

0.7.2

0.7.3 Inspection and stabling facilities for Ghaziabad extension have been
proposed at Shashtri Park Depot.

ck shall be Stainless Steel body, Air-conditioned, 3-Phase
owered with IGBT converter and VVVF control system

braking similar to that of Delhi Metro.

The Rolling Sto
traction motors p
with regenerative

o
=
I

0.8 S&TAND FARE COLLECTION SYSTEM

ridor shall be commensurate with

Design consideration for the present cor
adopt the following features:

" Phase-1 system of Delhi Metro and shall

« Design Headway (sec) - 120
« Operating Headway (sec) - 180
. Maximum Train Length (m) - 180
« Maximum Attainable Speed (kmph) - 80
« Average Speed (kmph) - 35
« Station Dwell Time (sec) - 30

(CATC) system with cab signalling has
porting @ high volume of
ict safety enforcement

082 Continuous Automatic Train Control
been provided for Delhi Metro operation, for trans

Detiled Project Reportfor extension of Delhi Metro to Ghazizbad

e —

passengers at tight headways to ensure str
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ATC gystem as adopted by the D
1|“mn(l corridor is prqpnmﬁ for the
nm;ﬂ[n;ﬂn (;hc"""‘bad Line side LED
tnql_(mn h:vm!‘ points & crossings

[:i q
Tl
-;IJ!

ot . for the Dilahaeg ¢ yarden
] t

q_"‘ ended corridor from Oilshad
Signals shall he provided at all

. gystem shall comprise 1hmuf! -““h‘-‘\Y-‘m!rn';, iz Automatic Tran
7P) System, Aulon{lntic Train Operation (AT0)) Systemn and
in Supervision (ATS) System. The ATP systern will be a vital

Prn 7 " |f' T(,’]” ~ ‘' ave «
el (-,pml“““"m of the CATC system and shall be target spead’ and
bility standards as

-~ /

fail gafe tance’ hased conforming to the safety and reli;
C 15l 3 . -

-Igrﬂ"l " o Delhi Metro. All the Stations with points and crossinegs,

|r| 0

dopt "+ with independent SS1with facility to operate these oorte e
;:m-'uft"l‘t ocally as well as being Centrally Controlled from € ¢ .7 I
\,-055"%; ~dditional augmentation. All the software/hardware ubsysterms
park \;Hﬂnnd & train control shall follow the relevant CENELF € standards
for 5197 ‘

r supply for the signalling & train control equipment provided at the
powe .; depot & rolling stock shall be on similar pattern to those provided
Stam?ﬁi‘ Metro. The power supply will have at least 3 levels ie. mains
in Der supply from the State Electricity Supply, traction power supply and
U%e/baﬁefy backup to support uninterrupted train operations.
eliable telecommuniqation system encompassing multitude of functions
activities 1S essential for a rail based metro system interconnecting
Jarious locations like st:—!t!ons, depots, trains, QCC, site staff, administrative
ofices. data and MIS links. DMRC .has envisaged a digital transmission
sed communication systems Delhi Metro. The proposed corridor under

-onsideration shall have identical facilities and also shall interface with
Delhi Metro.

Teleoommunication System shall comprise various sub-systems viz. Fibre
Optic Transmission System (FOTS), Telephone, Radio, Public Address,
Close Circuit TV and Passenger Information & Display System, Centralised
Clock Systems & SCADA, etc. The FOTS shall have an armoured optical
fibre cable with path diversity. The equipment proposed shall be of
synchronous  Transfer Mode (STM-1/STM-4) Synchronous Digital
Hierarchy (SDH) with expandable capability to STM-16. This system will
have built in Network Management System (NMS) to monitor overall
system performance and capability for reconfiguration. It is proposed to
provide ISDN-EPABX system to be integrated with other telephone
systems with access to PSTN and interface to radio system. The proposed
radio system shall support both train radio and hand held portable sets for
communication with central control. Microprocessor-baseq Network
Management System covering radio/optical fibre based communication and
telephone exchange system shall be provided.

For trouble-free and efficient ticketing & passenger control, Automatic Fare
Collection (AFC) System shall be provided. The base AFC system shall
make use of ‘Contact-less Smart Card Tickets' for both single and multiple
Joumey as well as working with multiple operators.

Report for extension of Delhi Metro to Ghaziabad o”
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wxd uske of e
{ \ tumentation set up for regular tlesting and line
J the S avnent system
arhy oF 00N !
oy CONBNLIOUR MONItoNNg of system status and preventive A

!
L alntenanee ) r ,
nAIeng of signalling and telecommunication equipments

" 3 be N0 owed

e tendenng stages, interfacing requirements with other systems
e O stock, electrical and power supply, civil engineering and station
ties  are o be precisely defined. Properly identified interface

grements shal help in functioning of the train control and signalling
sornmunication and fare collection sub-systems at their optimum and

m\k\‘| fevels.
OTHER ENGINEERING ITEMS

G.o.'rechnical Investigations

Jied field investigations were carried out by RITES in May-August,
The area under study is part of the Indo Gangetic Plains comprising

the newer alluvium made-up of fine to medium sands, silts, gravel, clay and
kankar (calcargom nodules). Region in and around Delhi is considered as
seismically active (Zone-IV) equivalent to design magnitude of 7.0 Richter.
water under unconfined conditions occurs in the silty to sandy

layers of the alluvial sediments and also in the jointed quartzite having
secondary permeability. The depth of water table varies generally between

g.50-m to 22.00-m below ground level.

A total of 20 boreholes were drilled upto a maximum depth of 30-m below
existing ground level. Standard Penetration Tests (SPT) was conducted at
gifferent depths in these boreholes. SPT split spoon sampler of standard
dimensions was driven into the soil from the borehole bottom using 83-X3
hammer falling from.0.75-m height. Blow counts for the penetration of every
+5-cm was recorded and the N is reported ranging from 5-30.

-~ the strata in the upper layers are generally loose/soft to medium

nature as observed from SPT ‘N’ values and since heavy 04 3
d Cast-in-situ p=s

nseffirm in
. expected, shallow foundations are ruled out. Bore

nsidering the suitability of site, will have to be provided for he glevat=d

corridor section.

Utilities
running along the Center of GT Road and

passing Shahid Nagar, Raj Bagh Colony, Rajendra Nagar, Shyam Park
Adda. Large number of

‘Mohan Nagar Arthala Hindon River and New Bus :
sub-surface, surface and overhead utility services viz. sewers, water mains,
storm water drains, telephone cables, OH electrical transmission lines,
electric poles, traffic signals, etc. are existing along the proposed
alignment. These utility services are essential and have to be maintained in

The proposed Metro alignment is

Deaied Projoct Report for cxtensioa of Delhi Metro to Ghaziabed 0/8
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6%
N’s’" runﬂ*

“
ﬂlll"e (‘ard :
lpilamﬂr‘:1 0‘; authorities, who generally maintain pla

f;""" ‘

9, of the elevated stretch is running on road and ‘

" oad. The off-road portion of the alignment is o hrsn:?lan:.he 15%

6paces of government land. The sewer/drainage lines gen:?a, rough
lanes i.e. away from main carriageway. However in 'Yexu.;:

in ":e o5, these have come near the central verge of Ur';de;cem

gtreé y, a8 8 result of subsequent road widening. main

ut 85

- oline belonging to GAIL 150mm Dia & at 1.2m De
Oﬂﬁ'ﬁ‘;“’fm3 alignment Near Hindqn River. Though the pipe‘l:::a flm
allel 10 the Bandh of Hindon River, the alignment being elevated at the
p int of crossing, necessary span adjustments are to be made to avoid pier
f:undaﬁon over the pipeline.
Aboveng““d utilities namgly t_iigh tension lines, street light poles, traffic
gnal posts, te!ecommumcatlon pos_ts, junction boxes, etc. are also
required 10 be sh:f!ed and relocated su_ltably during construction. Shifting of
aboveground Services become unavoidable at elevated station locations.
provisions for such works have been made in the cost estimates.

Land

since land is @ scarce commodity especially in metropolitan areas, every
offort has been made to keep land requirements to the barest minimum by
o choosing the alignment that acquisition of private property is minimal.
me roads in GHAZIABAD have sufficient ROW. As the alignment is
planned on the central verge of the road, land acquisition is reduced to the
harest minimum, However, some land is required for entry/exits, parking,
few station facilities, etc. In areas like Shahid Nagar , Raj Bagh Colony,
Rajendra Nagar, Arthala and New Bus Adda, land acquisition would be |
inevitable,

Land is mainly required for:

* Metro Structure (including route alignment), Station Building, Platforms,
Entry/Exit Structures, Traffic Integration Facilities, etc.

* Receiving/Traction Sub-stations
* Radio Towers

- * Property Development
P q
% Report for extension of Delhi Metro to Ghaziabad
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joc? ontrylexit structures and traffic | e
i c'udlng > C fntegra‘n e - ahqnmqm
|ﬂhe e eqevated ah%??e\::\has-‘o be located awey ;r‘ofacdmeg iy streiches
w f 22.5-M width, which is beyond the fight{)fm the central verge, 2

ip O - .
scquismof‘- Fof cqutn(;ctp n of elevated structures lw:g o8 R
a carily occupt uring construction phase inamg“;gé however be

: section the

p : .
::nd chall be required to be acquired permanently.

Yo

:125:{; of b‘;;:, -requwements for different components of this corridor is
a) wm_mﬁ—“lkmg
., At stations & other locations 2.58 ha.
, Pprvateland
. Private Land to be acquired 0.82 ha.
o) Total Land to be Acquired 3.40 ha

Rehabilitation and Resettlement

The project involve relocation of few shops, commercial-cum-residential
puildings and hutments along the alignment. Compensation for relocation
of these affected structures shall be paid and it has been considered in the
project cost estimaie. The alignment has been so chosen, that it remains
mostly within the government land. However, at Shahid Nagar, Raj Bagh

Colony, Rajendra Nagar, Arthala and Patel Nagar land would be required

for acquisition.

Property Development

sed mass urban transport systems world over, ne
rridor though financially unviable, yet is economica. iy

Like most rail ba

proposed Metro €O
very attractive. Therefore, in order to finance part cost of the project

construction, it s proposed 10 develop and exploit the potential of
commercial utilisation of real estate along/close to the proposed alignment.
Demand for space in insurance, finance, hospitality, information
technology, recreation, leisure and residential sectors are expected 10

increase substantially in near future. With construction of Metro corridor,
cted to go up- In all, Four

demand of other consumer sectors is also expe

locations (Government owned) have been identified for property
development and commercial utilisation which are expected t0 generate
Rs. 121.75 crore. However, this income has not been taken into account in

calculating FIRR for the project.

Detiled /M
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531?3 construction:
 RONMENTAL IMPACT ASSESSMENT

) in traffic volurne during

Environmental Impact Assessment Study has been carried out

ed .
the proposed'allgnment. As a part of this stud hensi
alol’?onmenta! baseline. data such as water quality, vgg,e,f&‘,’,"’ai, and

enV! : llected. Both positi -

Y quality was colle Soth positive and negat

"?(;fe t were asgessed in QGtatI. An important envirz?lmi;:ta:rgoafg‘i&gatm
gf this project IS @hat neither any forest area nor any plants/trees of
’ rdangered species exist along the proposed alignment. No
h].sto,ic;aucultural monuments will be affected as a result of the proposed
dow elopment. .As the alignment is running almost on the road acquisition of
dvate land is kept to the barest minimum although few commercial
ties are affected. To minimise the negative environmental impacts, a
ensive Environment Management & Monitoring Plan has also

been drawn up, both for construction and operational phases, outlining
qecessary remedial measures.

411 COSTESTIMATES

d cost estimates for Dilshad Garden-Ghaziabad Corridor have been
d covering civil, electrical, signalling and telecommunications
tock, environmental protection, rehabilitation, etc., April 2005

0.41.1 Detaile
prepare
works, rolling s
price level.

0.11.2While preparing the capital cost estimates, various items have generally
been grouped under three major heads on the basis of (i) route km length
of alignment, (i) number of units of that item and (iii) item being an
independent entity. All items related with alignment, whether in
underground or elevated or at-grade construction, permanent way, OHE,
signalling & telecommunication, whether in main lines or in maintenance
depot, have been estimated on rate per route km basis.
0113 Cost of elevated and at-grade station structures, other electrical services at
these stations and automatic fare collection (AFC) installations at all
Stations have been assessed in terms of each station as a unit. Similarly,
for items like rolling stock, Receiving Sub-station (RSS)/Traction Sub-
:tat'O" (TSS)/Auxiliary Sub-station (ASS), service connections, éfc. COS:S
ra"e _bfaen estimated in terms of number of units required for each item. In
maining items, viz. land, utility diversions, rehabilitation, etc. the costs

e
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oy contingencies on all terms exchuding gener ad 3 & (Revy Sk

_?,;gt;i cost estimate are shawn at Table 04 charges The atatcact
ABSTRACTC e
APITAL COST ESTIMA
(at April, 2005 price level) b
JE—
S Description 1
No. PRGNS
(Rs. in crore)
1 |Land 11.94
2 | Alignment and Formation 210.32
3 | Station Buildings (elevated) 73.00
4 | Depot Augmentation 40.00
5 | Permanent Way 46.58
6 |Traction & Power Supply 75.05
including VAC, Lifts,
Escalators, etc.
7 | Signalling & 125.72
Telecommunications Works
g | Rehabilitation & Resettlement 3.0
5 | Utiities (Civil Works) including | 28.43 |
Road Restoration ;
Environmental Protection, =
10 | Rolling Stock (in 2011) | 136.00
11 | Total of all items except Land 738.09
12 | General Charges @ 3% on all 22.14
j tems except Land
| 8 |Total of all item including G. 77218
' Charges
1Y I —
9 | Contingencies @ 3% 23147
10 | Grand Total: 795.34
0/12
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S. Description A t
oun

e (Rs. in crore)
) mSﬂy 795 Crore

The completion cost in the year 2009 shall be Rg 936 crore
F,NANCIAL VIABILITY, FARE STRUCTURE AND FINANCING OPTIONS

94 The Fixed cost of the project at April ‘2005 level.is estimated Rs 795
e hich includes an element of land cost of Rs 11.94 crore Wﬁﬁrore

escalation factor of 5% the completion cost project Mll be Rs 936 crofen
This cost does not. include the element of interest during constmctiori
(IDC). The completion cost of Rs 936 crore has been taken as initial
investment for calculating FIRR. Energy cost for train operation and
maintenance of stations have been assumed at no profit and no loss basis
as it is being supplied by Delhi Government for Delhi Metro.

y2 The operation and maintenance (O&M) cost for Ghaziabad Metro
(excluding staff cost ) has been obtained by providing an escalation of 5%
per annum. The total O&M cost in year 2010 is expected to be Rs 65.08
crore. The yea-wise O&M cost are indicated in the table No. 0.5 given

below :

Table 0.5
Operation and Maintenance Costs
Figs inRs. Cr.

B Maintenance

Year Staff | Expenses | Energy | Total
2010 | 17.91 30.99 16.18 | 65.08
2011 | 19.52 32.53 16.99 | 69.05
2012 | 21.28 34.16 17.84 | 73.28
[ 2013 | 23.19 35.87 18.73 | 77.80
[ 2014 | 25.28 37.66 19.67 | 82.61
[ 2015 | 27.56 39.55 20.65 | 87.76
[ 2016 | 30.04 41.52 2168 | 93.25
[ 2017 | 32.74 43.60 22.77 | 99.11
| 2018 | 35.69 45.78 23.91 |105.38
| 2019 | 38.90 48.07 25.10 |112.07
2020 | 42.40 50.47 26.36 | 119.23
2021 | 46.22 54.06 31.29 |131.56
2022 | 50.38 57.89 32.85 |141.12
2023 | 54.91 62.00 34.49 |151.41
2024 | 59.85 66.41 36.22 |162.48
2025 | 65.24 71.12 38.03 |174.39
2026 | 71.11 76.17 30.93 |187.21
2027 | 77.51 81.58 41.93 [201.02
2028 | 84.49 87.37 44.02 |215.88
2029 | 92.09 93.57 46.22 |231.89

0/13
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The fare Qmof theha: been estimated based on the
recommendations rst Fare Fixation ‘

Committee for Delh
\leto F'hasie 1.These fa(es hp\(e been escalated once every twc;
?ears@ perarlmsmcemsnotpossib!etocanyommanges
nfye_myyeanOﬁaerr&vgnuesﬁomPropeﬂyDevebpmntand
advertisement have been estimated at 1% of the fare box revenues.

The Financial Intemal Rate of Retum (FIRR) obtained with the
abovemandcostsis&ﬂ? % over a horizon period of 31
years of operation (2010-2041).

Rai_-based systems are heavily capital intensive with long gestation
periods. They are viewed more as investments with a view to
increasing the economic benefits to the society at large rather than
yielding high financial rates of retum. The consultant is of the view
that the Ghaziabad system should be basically funded on the same

as has been agreed recently for NOIDA. Since it is being
provided at the specific request o0 GDA it is proposed that cost of all
infrastructure except Rolling Stock shall be provided by GDA as

grant.

It is, therefore, recommended that this project with an FIRR of 3.07%
can be taken up only with a grant of Rs. 390 crore to be made
available by Ghaziabad Development Authority and sharing of equity
oortion of Rs 374 crore by the Central and State governments in
equal proportion. The equity amount can be made available to
DMRC in four instalments of Rs. 46.75 crore. by each government
starting from the year 2006-07 and grant component also from the
same year @ Rs. 97.50 crore p.a. for a period of four years. Land
should be made available to DMRC free from all encumbrances to

commence the project by April 2006.

Economic analysis

The Economic Intemal Rate of Return (EIRR) for tbe project has
then been arrived using Discounted Cash Flow technique to the net
benefit stream at economic prices for extension of Delhi Metro Line

to Ghaziabad.
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fahle 0.6
FETIMATERHOWE 10 - 0ONOMY FOR GIAZIABAD ME TRO LINE 19 7011
RYRTEM GO8T fig, Inrores
L;ilnh;:l l?\:r;llun Gompletion Cosl 06
oW Bus Adda | :
whe Operaling Cosl (in 2011) 69,06
0194 It han been eslimated that 100 buses are likely 1o dacrease with the

Introduction of thls metro line corridor, This will save Rs, 28 Crores
In the year 2011 towards capital and operating cost of bus system.

Ihe saving In respect of private vehicles will be approx. Rs, 22.18
Crores,

0130 Ihe saving because of fuel alone from the savings In vehicle

operaling costs and savings due to decongestion effect for the year
2011 works out 1o Rs 104.76 Crore,

0.13.0 A sansltivity analysls of the EIRR with 10% cost over-run and 10%
raduction In traffic materlalisation (separately) has been carried out.
The EIRR under these scenarios are given In Table 0.7.

Table 0.7 —
EIRR - SENSITIVITY ANALYSIS N
SENSITIVITY | o EIRR (%)
Basle EIRR [ X
With Increase In cost by 10% 16.96
With reduction In traffic materlalization by 10% 18,25
With 10% reduction In traffic and Increase in costby 10% | 16.78

0.14 Implementation Strategy

0,141 Phase | of the Delhl Metro Project Is scheduled for completion by

for
March 2008, Phase-ll of Delhi Metro has been taken up
Implementation, It |s proposed that the construction of all the six

eeatE——
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rndors in Phase-l| be completed b

L "afr]rn Q'T. l i
- middle Af ik - ant of Commonwealtt
Games i e by middie of the year 2010 mm

In addition to the Phase-ll corrigors extensic

: il sion of Metro 15 being
planned 10 Gurgaon. Noida and Ghaziabad on the request of State
Government of Haryana and yp respectively

The extension of Delhi Metro to Ghaziabad has been planned as
extension of Shahdara - Diishad Garden Corridor due for
implementation in Phase-Il of Delhi Metro. The corridor is planned
from Dilshad Garden (Delhi/Up Border) to New Bus Adda in
Ghaziabad. The corridor has been planned as elevated corridor with

the standards as already approved by DMRC for Phase-l & I
comdors

As per the progress achieved in Phase-l, it is proposed that the
viaduct and station are completed in 30 months period with
additional provision of 6 months for preparatory works. Additional
one year can be provided for installations of systems and testing and
commissioning of rolling stock. Thus the total work can be
in 48 months period from date of start. The work can be
started immediately after approval of the Government and the line
can be completed within 48 months period from the Date of Start

As the Dilshad Garden — New Bus Adda Corridor is the extension of
Delhi Metro, DMRC shall be the implementing as well as operating

agency.
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To,
The Vice Chairmap,

Ghaziabad Develo ment .
(Ghaziabad. . Allthomy

Dcar Sir,

heading the Fin -

27 v cfrs 4 ;r;ccﬁDepz{!tnwnl of the Corporation. I have an zxperignce of above

i rany. MY bnapual management in different fields of finance and
- My bnef profile is enclosed herewith for your k nd perusal.

s »end:::ce, dmy children are s_tudying in Delhi and aged parents are also
b and staying with me in Delhi, I am not able to shift my family to

Lucknow. Of late it has become v iffi :
. ¢ very difficult to manage in luc lone and
maintain the family at Delhi. ge 1n Lucknow alo

: Considenng my genuine problems, the management ol PICUP has already
permitted me to apply for deputation in any other state govt. offices. Tam drawmi__r,
my salary on unrevised basic pay of Rs.6500/- pm in the pay tcale of (Unrevised)
3900-200-6700. The revision in the basic pay is likely to take place, according to
which my basic pay shall be fixed at Rs.18,500/- per month in addition to other
perk viz lease accommodation, 40 ltr. petrol charges etc.

I request your goodself to kindly accommodate me in your organization on
any suitable post on deputation basis for a period of three years. With my
qualification and experiences in vanous fields, I am confident to come up to your
expeclations in any work assigned to me. I'shall be highly oblig:d and assure you to

work to your satisfaction and expectations.

Thankmg you,

- =
( Deyengder Singh)
General nager (Finance)
PICUP, PICUP Bhawan,
Gomti Nagar, Luzknow-226010
Mob. No. 9839083229
Ph. No. 0322-2720884 / 68Y




DEVESNDER SINGH
24 Sami Meclave
Deibs-1 0092

Ph No 1-8827%62
Moh N 098319083229

pRU FESSIONAL PROFILY
/’ﬂ

ofessional ea . :

,P.; in the areasp':;tgw of over 26 years n the Banking and Public Fmancal
1.151:.11! g Orpurate Flﬂancg_ Baﬂklng_ Iﬂ\ﬂilf\eﬂt Banking. Merchant
king. Resouice Mobihization p : ' nxing. MCCh
Bart = 0. Froject Finance, Accounts, Reco sery, Audit, Budgeting

elc

A\CADEMIC QUALIFICATIONS

. MBA from Faculty of Management Studies (FMS), Univeraty of Delh:
. (‘,AH‘B [rom Indian Insttute of Bankers Mumbai in 1990

« M Com From Meerut University in 195)

o B. Com. (Hon.) from Delhi University m 1977

PROFESSIONAL EXPERIENCE

1. HEAD OF FINANCE DEPARTMENT- The Pradjeshiya Industnal &
Il?vestlflent Corporation of U.P. Ld.. Lucknow (PICUF) (State Govt Public
Financial Institution).- working since 1991 and handling project apprasals,
reCOVEri€es, resource myanagement etc.

Bankin Xperienge

!J

1.) State Bank of Travancore (Associate Bank of SBI) from May 1981 to
June 1991 mually joined as Probationary Officer. Workec in different areas of

Banking in vaiivus capacities viz planning, loan and advanc:s, budgeting, foreign

exchange funds managements, cash management, accounts, -esource mobihzauon
1

elc. g

1) Uni Bank ndi

PERIOD: From Dec.1978 May 1981.
Worked in various departments of Banking as an acco intant.

DATE Or BIRTH: 19" DEC. 1957
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To,
The Vice C haimmn,

Ghaziabad Development '
e Authority

Dear Sir,

27 years in the finangia|

administration, My briet profil s enslosen pone iferent fields of finance and

¢1s enclosed herewith tor your k nd perusal.

Since, my children gre 5
dependent and staymg with me
Lucknow. Of late it has becom
maintain the family at Delhi.

tudying in Delhi and aged parents are also
i Delhi, T am not able to shift my family to
€ very ditticult to manage in lucknow alone and

_ Considenng my genuine problems, the maﬁagemcnt of PICUP has already
permitted me Lo apply for deputation in any other state gowt. offices. Tam drawing
my salary on unrevised basic pay of Rs.6500/- pm in the pay scale of (Unrevised)
S900-200-6700. The revision in the basic pay 1s likely to take place, according to
which my basic pay shall be fixed at Rs.18,500/- per month in addition to other
perk viz lease accommodation, 40 ltr. petrol charges etc.

I request your goodself to kindly accommodate me i your organization on
any suilable post on deputation basis for a period of three years. With my
qualification and experiences in various fields, I am confident to come up to your
expeclations in any work assigned to me. I shall be highly oblig>d and assure you to

work to your satisfaction and expectations.

Thanking you,

( Deyender Singh)
General Manager (Finance)
PICUP, PICUP Bhawan,
Gomti Nagar, Luzknow-226010
Mob. No. 9819083229
Ph. No. 0822-2720884 / 68Y
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DEVENDER SINGH
24, Saini Fnclave
Delhi-11 0092

Ph.No. ('11-55275621
Moh, No 098390813229
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