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CURRENCY EQUIVALENTS
(as of 30 July 1993)

Currency Unit	 -	 Indian Rupee (As)
Rs 1.00	 =	 $0032
$1.00	 =	 As 31.13

Since March 1992, an explicit dual exchange rate system prevailed,
with a market rate for most current and capital account transactions and a more
appreciated official rate for a few key imports. Effective 27 February 1993, these
two exchange rates have been unified and all transactions are now at a market
determined rate.

In this Report, a rate of $1.00 = Rs 31.10 has been used. This was the
rate generally prevailing during Fact-Finding for the technical assistance.

ABBREVIATIONS

MOST	 -	 Ministry of Surface Transport
NH	 -	 National Highway
NCR	 -	 National Capital Region
NCRPB	 -	 NCR Planning Board
NOIDA	 -	 New Okhla Industrial Development Area

NOTES

(i) The fiscal years (FYs) of the Government of India and the State
Governments end on 31 March.

(ii) In this Report, '$" refers to US dollars.
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I. INTRODUCTION

1. During the Country Programming Mission in January 1993, the Government of
India requested the Bank to provide technical assistance (TA) to prepare the Faridabad-Noida-
Ghaziabad (FNG) Expressway Project. A Bank Mission visited India from 21 April-4 May 1993
and reached an understanding with the Government on the scope of TA for the feasibility study
for the project.!!

II. BACKGROUND AND RATIONALE

A.	 Background

2. Rail and road are the dominant modes of transport, carrying over 95 per cent of
the total domestic passenger and freight traffic. The railways provide trunk services for bulk
movement and road transport handles long distance services for other commodities and also
takes up most of the feeder and distribution activities. The road network of 2.1 million
kilometers (km) has experienced a four-fold expansion since 1950. Nonetheless, because of
high population densities throughout the country and increasing industrialization, India's road
transport requirements are considerable and further expansion of the road network and
strengthening of pavement are needed. India has received assistance for development of the
road subsector from the World Bank, the Overseas Economic Cooperation Fund of Japan and
the Bank.' The Ministry of Surface Transport (MOST) is responsible for the administration of
national highways (NHs) and allocates funds from the national budget for construction and
maintenance of the highways, while the State Government Public Works Departments (PWDs)
execute the works as agents of the Central Government. At the State level, PWDs are entrusted
with planning, construction and maintenance of state highways and major district roads. Local
Government bodies are responsible for the majority of rural roads.

3. Road transport in India has been developing at a rapid rate during the past three
decades and the trend is expected to continue in the foreseeable future. A relatively high
proportion of intercity freight and passenger movements is now taking place on the NH system,
which is only 2 per cent of the total road network, but carries over a third of the total traffic.
Traffic on several sections of the NH network has reached very high levels, and some projects
to widen sections from two lanes to four-lane divided carriageway are either under
implementation or being planned. Although such a solution will meet the immediate need to
augment capacity, it will have the following drawbacks: (i) the four-lane sections will be
intersected by the unregulated access of innumerable local roads; (ii) they will continue to
accommodate mixed traffic, consisting of both fast and slow moving traffic, without any
segregation; and (iii) long-distance commercial traffic, often carrying high-value commodities,
will have to compete for space with local traffic, resulting in economic losses. Therefore, the
Government and the Bank considered that a long-term solution to the problem will be to
construct expressways, with controlled access, grade-separated junctions, adequate lane
capacity, modern roadside facilities and suitable safety provisions, in all heavily-trafficked main
corridors. Such expressways will speed up road transport and result in substantial savings in
vehicle operating costs. The Government has already made a beginning, and an expressway

1!	 This TA first appeared in the ADB Business Opportunities in June 1993.
2/ Loan No. 918-IND: Road Improvement Project, for $198 million, approved in November

1988, and Loan No. 1041-IND: Second Road Project, for $250 million, approved in
October 1990, as well as nine TAs for $3.6 million.

S .- '•	 -	 .	 I	
<F	 __•	

1	 -	 -	 . t	 -	 ti

www.NCRHomes.com



with toll facilities between Ahmedabad and Vadodara (93 km) is under construction and its
continuation to Bombay (370 km) is being considered for an engineering loan by the Bank.
Other high-priority projects of the Government are Bombay-Nasik-Pune expressway and the
proposed expressway between Faridabad and Ghaziabad via Noida immediately east of Delhi
[see map at page (i)]. These expressways were identified as giving the highest economic returns
in the Bank-financed study on Development of Long-Term Plan for Expressways in India, 1990-
1991.

4. The current issues in the road subsector are being dealt with in processing of the
proposed National Highways Project. These issues mainly concern: road maintenance, vehicle
fleet modernization and axle loads, road safety, vehicle pollution and road subsector taxation.
Although maintenance was neglected in the past, since fiscal year 1985/86, the Government has
given increasing attention to maintenance and allotted more funds for it. As a result, the
maintenance situation has improved, particularly on the national highways. The ongoing
technical assistance for pavement management of national highways!! will support more cost-
efficient maintenance. Based on a World Bank-financed study completed in 1989, the
Government is taking steps towards increasing the use of multi-axle trucks, and has consulted
the Bank on the action plan being prepared to implement the study's major recommendations
on technical upgrading and relative lower taxation for multi-axle trucks commensurate with the
less pavement damage caused by these trucks compared with two-axle trucks. Since the
approval by the Government of the Motor Vehicle Act in September 1988 and its related rules,
which for the first time incorporated heavy fines for overloaded vehicles, excessive loads are
now less common. The enforcement of the rules is also expected to result in improved road
safety and a reduction in the level of pollution from motor vehicles. Under the Second Road
Project, specific assurances have been obtained from the Government about identification and
removal of accident-prone locations on national highways, and enforcement of emission control
standards; the Government is complying with these covenants. The revenues that can be
considered to be derived from the road subsector far exceed the road construction,
maintenance and administration expenditures (about three times) and even if the maintenance
expenditures are increased to the optimum level required, the estimated revenues would still
exceed expenditures by 80 per cent. However, if the need for road improvements, including
expressways, in relation to the fast growing road traffic is considered, the revenues may just
cover the required expenditures.

5. The internal influence area of the proposed expressway comprises the national
capital of Delhi with a population of 8 million, and the towns of Faridabad in Haryana State, and
Noida and Ghaziabad in Uttar Pradesh State with a combined population of 4.5 million. About
40 per cent of the employed in the area works in the industrial sector, which shows the
importance of industries in the FNG corridor. These industries produce automobiles and spare
parts, rubber and plastics, chemicals, electric appliances, electronics, pharmaceuticals and
textiles. In addition, many food and beverage processing plants are located in the area, which
despite its predominantly urban character also produces 660,000 metric tons of agricultural
products. The future growth in the area will primarily be concentrated in the New Okhla
Industrial Development Area (NOIDA) and the Greater NOIDA zone on both sides of the
proposed expressway. The topography of the area is mostly flat terrain with intermittent levees
to control the rivers, Yam una and Hindan, and streams in the floodplains. Traffic volumes in the
transport corridor between Ghaziabad and Faridabad range around 60,000 motor vehicles per

T. A. No. 1402-IND, Pavement Management for National Highways, for $760,000,
approved in October 1990.
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day. The city and suburban roads are at present deficient in several respects, the main
deficiencies being poor riding surface and insufficient carriageway capacity because of heavy
congestion and a mix of fast and slow-moving vehicles. The expressway aims to remove these
capacity constraints.

B.	 Rationale

6. At present, the major satellite towns of Faridabad and Ghaziabad are connected
through densely built-up areas of Delhi by the heavily congested sections of NH2 and the NH
24 bypass south of Ghaziabad. At the Faridabad endpoint the expressway will link up with the
ongoing four-lane construction works between Ballabgarh and Mathura on NH2 being financed
under Loan No. 918-IND. No railway line links the two towns directly. The expressway
alignment will pass through open land and will be about 43 km long, excluding the spur link to
Faridabad. It will cross the Yamuna River and initially will include four lanes and five
interchanges, with provisions for future widening. The expressway project is included in the
Master Plan for the National Capital Region (NCR) and in the Eighth Five-Year Plan (1992/93-
1996/97)." Its location is also in accordance with the NCR Planning Board's (NCRPB) urban
development plan for the capital region. The Government of India and the State Governments
concerned (Haryana and Uttar Pradesh) attach high priority to the expressway as a toll facility
with possible private sector participation. The proposed improvements will substantially
increase the capacity in the transport corridor supporting the industrial sector and the project
will, therefore, be in accord with the Bank's operational strategy for India.

7. Although the expressway is considered, prima facie viable, a feasibility study is
required to confirm its economic viability and to determine the level of improvement, financial
viability, the potential for private sector participation and the environmental impact. Technical
assistance is considered necessary to provide support in the form of consulting services to the
Executing Agency and the State Governments concerned, to ensure that the project will be
prepared in a form acceptable to potential investors, including the Bank.

Ill. THE TECHNICAL ASSISTANCE

A.	 Obiective

8.	 The main objective of the TA is to carry out feasibility studies for the construction
of an access-controlled expressway with toll facilities connecting Faridabad and Ghaziabad.

B.	 Scope

9. The feasibility study will investigate the viability of the expressway under
alternative lane configurations, interchange locations and pavement options. The investigations
will also include a financial analysis under alternative toll rates to explore the facility's
attractiveness for private sector investment and operation in accordance with the build-operate-

1]	 The expressway's priority was established in the "Feasibility Study for the Expressways
in the National Capital Region", Final Report, Delhi, November 1989.

2/ The reconnaissance study carried out by the Mission did not indicate any need for
relocation of people or demolition of buildings. There are no forests or major trees in
the area.
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transfer (BOT) scheme or possible variations of this. Consulting services will be provided to
carry out project preparation work under the TA (see Appendix 1 for terms of reference). The
first phase of the work will focus on traffic studies, a study of modal options and the selection
of a suitable alignment for the expressway, while the second phase will be devoted to feasibility
studies of the selected alignment. The scope of services under Phases I and II comprises the
following main activities.

Phase I

(i) Review traffic surveys already carried out in the States of Haryana and
Uttar Pradesh, and conduct additional traffic surveys at appropriate
locations to verify the current pattern and volume of traffic movements by
road and rail in the FNG transport corridor.

(ii) Assess the alignment options for the expressway on the basis of available
traffic data, expressway construction costs tentatively calculated on the
basis of typical cross-sections, the Yamuna River bridge crossing and
environmental and other important considerations.

(iii) Carry out an environmental impact assessment study of the expressway
project.!!

Phase II

(i) Carry out topographic surveys, analyze previous axle-load studies and
conduct all other relevant investigations related to the expressway.

(ii) Establish suitable design standards for the expressway and prepare
preliminary designs and cost estimates for the project based on the
provision of toll facilities for a closed system.

(iii) Carry out feasibility studies of the project expressway, after dividing it into
sections carrying more or less homogeneous traffic volumes and calculate
the economic and financial internal rates of return for each section and for
the expressway as a whole.

C.	 Cost Estimates and Financing Plan

10. The total cost of the TA is estimated at $565,000 equivalent, of which $15,000
equivalent in kind for counterpart staff remuneration, office space, maps and aerial photographs,
and data on the hydrological regime and subsurface conditions at the crossing of the Yarnuna
River, will be provided by the Government (see Appendix 2). The balance of $550,000
equivalent will be provided by the Bank as an initial grant. The technical assistance will be
charged to the Bank-funded TA program. The Government has been informed that approval
of the TA does not necessarily commit the Bank to finance or participate in financing of any

jJ	 According to the Bank's environmental assessment requirements.
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ensuing project. The total cost of the ensuing expressway project expected to emerge from
the TA is tentatively estimated at $120 million (excluding land acquisition costs of about $12
million equivalent), of which about $60 million will be the foreign exchange cost.

D.	 Implementation Arrangements

11. It is envisaged that about 14 man-months of consulting services by international
consultants in the fields of highway/tollway and pavement engineering, transport economics and
environmental assessment, and about 36 man-months of services by domestic consultants in
the fields of highway, structural, soils and materials engineering, transport planning and traffic
engineering, will be required under the TA. The consultants will be recruited by the Bank in
accordance with its Guidelines on the Use of Consultants.

12. The Executing Agency for the proposed TA will be MOST. Within MOST the
Additional Director General (Roads) or any senior officer who may be designated by him will be
responsible for day-to-day coordination. NCRPB and the State PWDs of Uttar Pradesh and
Haryana will act as Implementing Agencies, and will provide necessary facilities, including traffic
data, maps, aerial photographs, hydrological model test results for the Yamuna River in the
project area,!! and counterpart staff to the consultants. Prior to commencement of the
consulting services a Steering Committee, chaired by the Additional Director General (Roads)
of MOST and with members from MOST, NCRPB, Uttar Pradesh, Haryana, the Ghaziabad
Development Administration and the Faridabad Complex Administration, as well as key staff of
the consultants will be established. During implementation the Steering Committee will meet
monthly. Following submission of the Phase I report after two months, a meeting of the
Steering Committee will be held in Delhi to, among other things, consider the consultants'
recommendations for route alignment and agree upon a final alignment to be subject to a full-
scale feasibility study over the next five months. It is expected that the consulting services will
commence in January 1994 and be completed within seven months, when a Phase II draft final
report will be submitted.

IV. THE PRESIDENT'S DECISION

13. The President, acting under the authority delegated to him by the Board, has
approved the provision of technical assistance to the Government of India in an amount not
exceeding the equivalent of $550,000 for the purpose of the Faridabad-Noida-Ghaziabad
Expressway Project, and hereby reports his action to the Board. This technical assistance will
be made available initially as a grant, but will be subject to all reimbursement arrangements set
forth in the relevant Board papers on Technical Assistance Operations (Doc. R51 -77, dated
20 May 1977 and Doc. R44-88, dated 21 March 1988) including the provision that in the event
of the technical assistance resulting in a loan from the Bank, the Bank may charge against, and
recover from, such loan that portion of the initial grant that exceeds $250,000.

1! The Government has been advised that the Bank's notice to proceed to the consultants
will not be issued before the data to be provided by the Government is available to the
consultants.
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Appendix 1
Page 1

TERMS OF REFERENCE FOR CONSULTING SERVICES

General

1. The project preparation work will be carried out in two phases. Phase I (about
two months) will focus on a study of the modal options in the FNG transport corridor and
selection of a suitable alignment [within a narrow corridor of about one-km width] for the
expressway on the basis of construction costs, right-of-way availability and environmental
considerations. Phase II (about five months) will consist of a feasibility study of the expressway
for the selected expressway alignment under alternative toll rate scenarios based on a closed
toll collection system. Relevant activities listed under Phase II may commence during Phase I
and continue through Phase II. At the end of Phase I, a meeting of Government representatives,
including the Ministry of Surface Transport (MOST), the New Okhla Industrial Development
Authority (NOIDA) of Uttar Pradesh State, the Ghaziabad Development Administration, the
Faridabad Complex Administration, the National Capital Planning Board (NCRPB), and the
PWDs of the Delhi Administration (DA) and the States of Haryana and Uttar Pradesh, and the
consultants, will be held in the field to review the Phase I recommendations and agree on any
changes needed in the scope of work under Phase II arising out of the recommendations. Apart
from this meeting the above-mentioned parties will meet monthly in a formal Steering Committee
to review progress and to discuss the consultants' findings; potential private investors may be
invited to attend these meetings. Available hydrological data for the Jamuna River crossing, and
maps and aerial photographs will be provided by the Government through the above-mentioned
agencies. Office space will be provided by Haryana within the Faridabad Complex, immediately
south of New Delhi.

PHASE I

2. The tasks to be carried out during this Phase will include the following:

(I)

	

	 Review all relevant reports on the modes (rail/road) in the FNG transport
corridor.

(ii) Review traffic surveys already carried out in the FNG corridor, and
conduct additional classified traffic counts and origin-destination surveys
at appropriate locations (cordon- line type surveys will be required, since
at present some traffic uses alternative road routes, e.g. between Meerut
and Mathura) to verify the current pattern, including trip lengths, and
volume of traffic movements by mode in the transport corridor (an axle
load survey is not required and the consultants will base their pavement
design on results of axle load surveys carried out in 1993 (in connection
with feasibility studies for the proposed Bank-financed Third Road Project)
on NH8 near the Haryana/Rajasthan State boundary).

(Reference in text: page 3, para. 9)
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(iii) Carry out a brief assessment of the modal options (rail/road), on the basis
of available information for augmenting the capacity in the FNG transport
corridor, roughly quantifying the economic benefits and costs of the
various possible options on the basis of available cost and benefit data,
and additionai traffic data from origin-destination studies and determine
the economically optimum option in the long term.

(iv) Review and propose adjustments to the expressway alignment already
delineated by the Government agencies mentioned above on the basis of
potentially divertable traffic determined from available data and traffic
surveys, studies of available aerial photographs, land acquisition costs,
restrictions on the alignments due to land use and, in particular the
crossing site of the Yamuna River, etc., construction costs, tentatively
calculated on the basis of typical cross-sections, prevailing unit prices and
environmental considerations. Also taking into account the work
previously carried out by domestic consultants in 1989 for expressways
in the National Capital Region, and long-term alignment considerations.

(v) Determine locations of interchanges for the expressway and endpoints for
the recommended alignment, taking into account traffic dispersal
schemes at each endpoint and at the interchanges.

(vi) Prepare an environmental impact assessment of the project for the
selected alignment on the basis of the Bank's Environmental Assessment
Requirements and Environmental Review Procedures (March 1993), and
advise on appropriate mitigating or abatement measures for potential
adverse environmental impacts.!'

PHASE II

3.	 The tasks to be undertaken during this Phase will include the following:?'

(i) Provide a socioeconomic profile of the influence area of the proposed
expressway, including population, industry categories and employment,
industrial production in physical units and agricultural production.

(ii) Analyze the results of axle-load surveys carried out in 1993 on NH8 near
the Haryana/Rajasthan State boundary and other available data to
determine the equivalent standard axle loads per truck and per bus,
respectively, for pavement design purposes.

if The consultants will also, in cooperation with NCRPB, conduct public meetings and
dialogues with the communities in the project area to obtain feedback on the proposed
alignment and mitigating measures envisaged. The results of the dialogues will be
summarized in the Phase I report.

V	 These tasks will be subject to review by the meeting referred to in para. 1 above at the
end of Phase I.

I IVIQI iI I	 U) ii uiuuu	 ii ilOII LI	 iM' tVI'IL
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(iii) Estimate the traffic diversion from other road routes to the proposed
expressway, also considering the development plans for the inland
container terminal at Malwar mainly for export goods.

(iv) Following initial assignment of traffic movements among alternative road
routes, and using information on traffic diversion curves under alternative
toll rate scenarios developed during the Bank-financed Expressway
System Planning Study and the Bombay-Vadodara Expressway Feasibility
Study, prepare traffic forecasts by representative vehicle type on the basis
of population changes and projected economic activity in the project
influence area, and estimate potential new traffic to be generated by
NOIDA/Greater NOIDA and the proposed expressway.

(v) Develop outline design for the proposed expressway, including lane
configuration and width; the feasibility of stage construction should also
be considered.

(vi) Carry out topographic surveys, and prepare alignment plans, longitudinal
profiles and cross sections for the expressway and establish horizontal
control points, benchmark and reference beacons as required.

(vii) Undertake hydraulic and hydrologic studies in sufficient detail to prepare
outline arrangements of bridges and other cross-drainage structures, and
for fixing profiles for the expressway.

(viii) Assess the likely subsurface conditions, based on available data from
existing bridge sites, at the proposed Yamuna River bridge crossing to
determine the depth and type of bridge foundations required.

(ix) Assess right-of-way required to enable the States of Haryana and Uttar
Pradesh and NOIDA to initiate action for land acquisition.

(x) Establish the suitability of available construction materials and identify
quarries and borrow pits.

(xi) Develop layouts for interchanges, toll plazas and toll booths, and indicate
their locations.

(xii) Based on items (ii) to (xi) above, prepare preliminary designs,
construction quantities and overall construction and right-of-way costs for
the proposed expressway, interchanges, necessary roadside and toll
facilities (closed system), parallel service roads where necessary, and the
upgrading/realignment of access roads in the immediate vicinity of the
expressway. The construction costs will be expressed in foreign
exchange, local currency and tax components.

(xiii) Update vehicle operating costs for representative vehicles, using data
from the Bank-financed Road User Cost Data Study, and apply these to
each homogeneous road section "with" and "without" the expressway,
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mainly based on estimated changes in congestion levels, and also
considering the committed plans for providing additional lanes for relevant
links of the existing road network in the National Capital Region, and
further quantify the economic benefits expected under various toll rate
scenarios.

(xiv) Carry out an economic evaluation for each suitable expressway segment
and the project as a whole, "with" and "without' savings in passengers'
time costs, over a 20-year benefit stream period and calculate the
economic internal rate of return (EIRR).

(xv) Undertake appropriate sensitivity tests of the base EIRR by varying the
major parameters affecting viability.

(xvi) Taking into account the economic evaluation and the environmental
impact assessment, and also the natural endpoints of the expressway
sections, recommend the order of priority for detailed engineering and
implementation.

(xvii) Examine the financial viability of the expected two main expressway
sections [Ghaziabad-Faridabad (North) and Faridabad (North)-
Ballabgarh], including the financial internal rate of return and other
appropriate financial indicators, over 20-year and 30-year franchise
periods, under various toll rate alternatives and financing options.

(xviii) Identify and brief private investors, who would be interested in
participating in financing of an ensuing project, on project details.

(xix) Recommend a tentative program for detailed engineering and further
environmental impact assessment of the project, if considered necessary,
indicating the principal requirements; these tasks will also include
preparation of detailed terms of reference.

(xx) Following establishment of the expressway alignment, mark in the field
and on topographical maps the right-of-way in sufficient detail for the
subsequent land acquisition procedures.
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ESTIMATED COST OF THE TECHNICAL ASSISTANCE

Amount in

Financed by the Bank

A.	 Foreign Exchange Costs

1. Remuneration and Per Diem of
International Consultants

2. International Travel of Consultants
3. Communications, Reports and Spot Satellite Photos
4. Government Official /
5. Contingencies

Subtotal (A)

B.	 Local Currency Costs

1. Remuneration and Per Diem of
Domestic Consultants

2. Support Staff
3. Computer Rental and Related Services
4. Surface Transport
5. Rental/Purchase of Office Equipment
6. Office Utilities and Supplies
7. Engineering and Traffic Surveys
8. Contingencies

Subtotal (B)

Total (I)

Financed by the Government (Local Currency Costs)

1. Counterpart Staff
2. Maps and Aerial Photographs
3. Office Space

Total (II)

Grand Total (I and II)

301 000
18,000
8,000
3,000

45,000

375,000

93,000
15,000
3,000

14,000
8,000
8,000

17,000
17,000

175,000

550,000

10,000
2,000
3,000

15,000

565,000

Travel and per diem of one Government official who will participate in contract
negotiations with consultants at Bank Headquarters.

(Reference in text: page 4, para. 10)

www.NCRHomes.com


	I. Introduction
	II. Background and Rationale
	III. The Technical Assistance
	IV. The President's Decision
	Appendixes



