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1. Background

The Government of India (GOI) has drawn up the 10™ National Economic Social Development Plan (2002
— 2006) for the development of the national railways with a view to streamlining physical distribution
systems in the country and facilitating the social and economic development. Through the plan, the
country aims at the strengthening of the transportation capacity of six lines pertaining to the “Golden
Quadrilateral”. More specifically, it aims at the development of new freight corridors; realization of a
maximum speed of 100km/h for freight trains; improvement of rail tracks, freight trains and signaling
systems; modernization of railway yards and stations; improvement of route connections between ports
and inland areas; operation of double-stack container trains; construction of four large bridges; and others.
This JICA Study (the Study) will be directed at the plan to develop new Dedicated Freight Corridors
(DFC) to be built in the Western Corridor (approx. 1,400 km between Delhi and Mumbai) and in the
Eastern Corridor (approximately 1,450km between Delhi and Howrah and approximately 410km between
Khurja and Ludhiana), which form the northern portion of the “Golden Quadrilateral” cited above.

Once the Study has proved the viability of the project, construction of the DFC with a total length of
2,800km will be implemented; the total project cost may reach to the range of one trillion yen (Rs.40,000
Crores) if the cost of the construction of related port facilities, and the cost for strengthening transportation
capacity of feeder lines are included. =~ Neither Japan International Cooperation Agency (JICA), World
Bank (WB), Asian Development Bank (ADB) nor Japan Bank for International Cooperation (JBIC) has
ever experienced project evaluation of this scale. The most important factors in evaluations are their
reliability, objectivity and transparency. Because of the huge cost of the Project, GOI may opt for joint
financing, inviting JBIC, WB, ADB, and other international development organizations, as well as private
financiers. It is one of the tasks for the Study to provide objective criteria with these entities and private
firms, thus facilitating their timely decisions for investment.

The demand forecast for this project would be fairly complicated. In case of the Tokaido Shinkansen in
Japan, WB extended funds for the construction of the railway between Tokyo and Shin Kobe which started
in 1961 and operations commenced in 1964.While the total route length is approximately 600km, WB
adapted a simplified method for the project evaluation, by dividing the entire route into a number of
sections in which passenger stations were very much limited, making demand forecast rather simple.
This was perhaps, because the evaluation was aimed at clarifying an appropriate size of individual
construction projects, but also because it seemed to be the best available evaluation method at the time.
This study, on the other hand, is required to make an evaluation of the Project with entire route length of
2,800km. And therefore it is important to carefully choose an appropriate evaluation method for the
Project.

In undertaking the Study, JICA and GOI - represented by Ministry of Railways (MOR) - agreed that the
Study will examine the validity of the Project by comparing alternative proposals. Under such
circumstances, JICA in March, 2006, prior to initiating the Study, commenced a preparatory study, with a
view to identifying suitable forecast methods for traffic demand and reliable and objective project
evaluation methods. This report outlines the results of this Preparatory Study which will serve as useful
guidelines for the Study to be followed. For this Preparatory Study, the following senior professionals
participated in collaboration with JICA staff members:

Yuzo AKATSUKA | Dr Eng. Toyo University

Emeritus Professor (Infrastructure Systems)
Michihiro Dr Econ. School of Economics, Saitama University
KAIYAMA Executive Director and (Transport Economics)

Vice President

Professor
Tsuneaki PhD Course of International Studies, Graduate School of
YOSHIDA Professor Frontier Sciences, the University of Tokyo

(Development Economics)
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2.1

Major Issues for JICA Preparatory Study

Needs for Cooperation with International Development Organizations

During the course of JICA Scope of Work (S/W) Mission conducted in February 2006, some mission
members had occasions to visit the local offices of WB and ADB to find the lessons and experiences learnt
through the development projects financed by these international organizations, in particular in railway
sector in India. While expressing concerns about the possible conflicts with their ongoing projects for
the structural reform of the railway sector, they indicated understanding on the necessity of large-scale
infrastructure improvement as proposed by GOI, stating that the current railway transportation capacity
need to be reinforced in order to support the Indian economy which has had growth momentum. And
they indicated their willingness to collaborate and to exchange views and information with the JICA Study
Team (The Study Team). Therefore, the Study Team and its Advisory Committee should be well aware
of the policy issues of the structural reform of the railway sector and the possible participation of these
international organizations in financing the Project and its implications.

2.2 Issues Associated with Operations and Management Policies

2.3

Currently, the Indian Railways, placing its priority to the passenger transport, operates freight trains
squeezing into tightly scheduled passenger train services. As a result, the frequency of freight train
operations is substantially affected by the frequent passenger train services. In other words, the current
operation system of freight trains does not provide adequate services to meet demands for nation-wide
freight transport services to sustain the national economic growth. The plan for DFC has been drawn up
in consideration of these current situations.

As part of the socioeconomic policy, Indian government has subsidized passenger train fares, regardless
passenger trains are operated at deficits. On the other hand, freight transport charges are set relatively
high compared to the actual expenses on the grounds that cargo owners belong to the class affordable
enough to bear the cost. In other words, in the Indian Railway’s fare and charge systems, such a
cross-subsidy mechanism has been incorporated as a part of national socioeconomic policies. In such
circumstances, the new freight railways are likely to have less difficulty in profitability so long as the
current fare and charge system is to be adopted. However, it is very important to identify the profit and
cost centers through critical review of the financial position of the Indian Railways.

The Indian Railways is a huge state run company, providing more than 1.4 million jobs with their
employees in overpopulated India. This may be one of the most critical points for the Railway to address
to the structural reform issues. In this regards, the Indian Railways has some resemblance to the former
Japan National Railways (JNR), which used to be a giant state-run monopolistic company, burdened with
surplus employees, subsidiary transport services to remote areas and others. The JNR has been
eventually resolved into profit making companies with higher productivity and improved service, even
though privatization has been a long, hard and difficult process. Since the Study cannot overlook the
issues concerned with the structural reforms, it may be advisable for the Study Team to learn lessons from
the case of JNR for possible application to the Indian Railways.

While GOI's policy decision is still to be made on the entity responsible for the operation and
management of DFC, it has been said that Special Purpose Vehicle (SPV) is under consideration by GOI,
by separating it from the Indian Railways. While this is a matter of the national policy, the outcome will
have serious impacts on the financial position of DFC, for which the Study is expected to address in the
project evaluation. Therefore, close monitoring is recommended on this issue.

Issues associated with Productivity Improvement

Railway transport service systems in India seem to have been designed with the primary emphasis on
passenger transport, and currently there are no dedicated freight railways. In order to meet rapidly
growing demands for both passenger and freight traffic, there seems to be a shift in GOI’s policy
towards separating freight trains from the current mixed train operations with DFC being the first step for
this direction. While this policy shift needs to be confirmed, it is obvious that DFC is not only one
solution to meet the increasing traffic demand. The issues associated with the productivity of operation
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3.1

and management need to be examined through the Study.

In addressing the issues, it may not be appropriate to examine the productivity of the Indian Railways
based on the evaluation criteria established in Japan, without due attention to the historical background of
the Indian Railways and the country’ s current socio-economic conditions. The Indian Railways has been
developed into the current systems over the many years, with its entire railway networks exceeding 63,000
km in route length and 1.44 million employees. Naturally, it has its own railway operation and
management systems that have been forged over the years. It is also known as the sole national railway
company in the world with an annual production of 30 electric locomotives with 6,000 horsepower
traction.

Issues associated with Intermodal Transportation Strategy

Neither the plan proposed by the Indian side nor the preparatory study are sufficient to provide
information concerning facilities other than railways, and thus the Study is expected to face serious data
constraints, so that it is necessary to clarify data to be collected or analyzed at an early stage. What is
necessary is to draw up a draft document that immediately gives the situation of transportation within the
corridors, so that the related parties concerned can share common information on the project. This
section outlines the summary of information currently at hand concerning transportation methods and
facilities other than railways, which are necessary to be noted when considering the intermodal transport
strategy.

Operational Method of Freight Trains (Unit Train Method)

The Indian National Railways adopts the direct transportation method, called “Unit Train Method”, for the
operation of freight trains. The number of cars in one unit varies depending on the volume of cargos, but
the minimum number is 20 cars, and the maximum number depends on the length of the loop at stations
between starting and terminal stations. This method is used for ports, mines, coal mining regions, and
inland container depots (ICD), etc., where a large volume of cargos is handled. In the same fashion, the
terminals are also confined to commercial and industrial areas, large-scale factories, power stations,
large-scale consuming regions, ICDs, etc. Therefore, when forecasting the demand for freight transport
in the Eastern and Western Corridors, it is necessary to specify the locations and nearby areas of the
starting and terminal stations of freight trains at an early stage of the Study.

3.2 Container Corporation of India Ltd. (CONCOR) and ICD

Until recently, CONCOR has been exclusively responsible for railway transportation of containers. The
CONCOR exclusively owns freight cars for the transportation of container cargos, being responsible, as
consigner, for organizing container trains at departure stations or ICDs and for operating trains towards
final destinations or ICDs. The operation of trains itself is carried out by the Indian Railways, whereas
the cost of operations is borne by the CONCOR. While freight trains other than container cargos, such as
those freight trains for grains, coals, caustic lime, oil, etc., are seemingly owned by the Indian Railways,
but this information is not certain. It is necessary to research and clarify these facts, such as the
ownership and operation methods of freight trains, because it has an impact on the efficiency of the
operation of freight trains. It is also important to distinguish container transportation from other types of
freight transport in the survey. There are 51 ICDs deployed by CONCOR across the country, whose
locations are shown in the map below. In the Study, it is necessary to identify these locations on the
railways network, and confirm the relationship between container trains organized at depots, and the
Eastern and Western Corridors.



Table3.1 Container Terminals of the CONCOR

Rail Served ICD with CFS

Dadri (G. Noida) Coimbatore Vadodara* Jamshedpur*
Tughlakabad (Delhi) Tondiarpet (Chennai)* New Mulund (Mumbai) Nagpur*
Jodhpur* Madurai* Miraj* Daulatabad (Aurangabad)
Moradabad* Sanatnagar (Hyderabad) Dronagiri Node* Milavittan (Tuticorin)
Agra* Raipur (M.P)* Chinchwad (Pune)* Bhusawal*
Kanpur* Tiruppur Amingaon (Guwahati) Malanpur (Gwalior)
Dhandari Kalan (Ludhiana) ~ Guntur * Cossipore Road (Kolkata) Rawtha Road (Kota)*
Jaipur* Desur Rewari
Whitefield (Bangalore)* Sabarmati (Ahmedbad) Balasore*
Pure Domestic Future Terminals Port Container Terminal léonéd Served ICD with
DCT/Okhla (Delhi) Gurgaon (Haryana) Harbour of Madras (Chennai) Pithampur (Indore)
Phillaur (Ludhiana) Bhopal (Mandideep)* Kandla (Gandhidham) Mulund (Mumbai)
Salem Market Dhappar (Chandigarh)* Haldia (Kolkata) Pondicherry
Khodiyar (Ahmedabad) Madhosingh (U.P) Visakhatpatnam* Babarpur (Panipat)
Turbhe (Mumbai) Suranasi Shalimar (Kolkata)*
Fatuha (Patna) Kolkata Port
Sanathnnagar Khemil
Shalimar
Road Served ICD without CFS
Ratlam (Only container handling facility)
Ballabhgarh (Only container handling facility)
Cochin (Only container handling facility)
*Combined Terminals — Exim and Domestic services
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Figure 3.1 Locations of Container Terminals of the CONCOR




3.3 Introduction of Competition to Container Railway Transportation

Traditionally, CONCOR has monopolized the container railway transportation business, but in recent
years, the principle of competition is beginning to be adopted in this sector more obviously. In February
2006, bidding for container transportation took place, in which 14 firms other than CONCOR participated.
Pipavav Rail Corporation Ltd. (PRCL), which is reported to receive the order has already started operation
of double-stack container trains between Gujarat Port and Jaipur in May 2006. At the moment, this
company owns neither container freight trains nor any terminal facilities, but is certainly to procure
facilities and equipment needed and participate in the container railway transportation business in a full
scale once it succeeds in the bidding. The adoption of competition in the container railway transportation
is likely to lead to the improvement of the transportation service as a whole, and to an increase in the share
of railways to the transportation industry. All these are matters to remember when forecasting demand.
Even if the principle of competition is adopted in the field of bulk cargo transportation, the transport
efficiency will be improved and the transport volume will increase, which should be investigated, too.

3.4 Assignments of Roles in Freight Transport

The responsibility of loading of cargos for railway transport varies depending on the organization to which
stations of origin belong. The loading in harbor and port areas, for example, is carried out under the
responsibility of those managing the areas. On the other hand, the relevant regional branch of the Indian
Railways is in charge of the construction of railways siding in the harbor and port areas, whereas the
organization managing the harbor and port is in charge of the maintenance of the railways siding, and the
operation and management of freight trains with loaded cargos between the siding and the main line.

Currently, the CONCOR is in charge of the management and operation of the ICD, including the loading
and unloading of containers of general, miscellaneous goods at container freight stations (CFSs). If the
principle of competition is introduced to the container transportation, new ICDs will be launched as
starting or terminal stations, so that it will be important to understand the new logistics flows. Even if
end stations or ICDs on the Corridors do not belong to the corridors themselves, these facilities are fairly
important for producing benefits of the transportation via the Corridors. Hence, it is necessary to
incorporate, as the expenses related to the Corridors, the cost of developing loading-related facilities,
management and operation, and maintenance and repair, together with the cost pertaining to containers,
and the cost of constructing facilities on feeder lines to be used in the corridor transportation.

3.5 Plans for Ports Improvement as Terminals of Freight Trains
(1) Major Ports on the Eastern Corridor

At the east end of the Eastern Corridor, Kolkata and Haldia Ports are situated under the management of
Kolkata Port Trust (KoPT). Apart from these two ports, the construction work of Diamond Harbour is
considered. At the same time, the construction of Sagar Port, as deep sea port, is being planned.

Kolkata Port, a port as the east gateway to the Indian subcontinent, consists of a number of docks
constructed on the river bank 232 km up from the estuary of Rupnarayan River. Since it is a river port, it
is difficult to maintain draft depth deep enough to serve as a waterway for large vessels, the current draft
depth of the waterway being set at 7m. With the size of vessels becoming larger in recent years, Kolkata
Port is no longer able to have vessels carrying mineral ores, fuel tankers, and container vessels, which
resulted in the construction of Haldia Port as an outer port. Even so, Kolkata Port still continues to
provide feeder services for small and medium-sized container vessels. In particular, cargo exported to
Nepal is transported by train from Kolkata Port, while those to Bhutan are transported by truck from the
port. Haldia Port is a modern port constructed in 1977, approximately 100 km above the estuary. The
average draft depth of waterways is 8.5m, but the port is capable of having vessels of 10.5m-draft, making
use of the tidal range. The port mostly deals with crude oil, coal, mineral ores and other bulk cargos, as
well as containers, having the complementary relationship with Kolkata Port. The characteristics of
Diamond Harbour are something in between those of Kolkata and Haldia Ports, a container port still under
construction on the east bank of Hugli River. The average draft depth of waterways is 9m, but the harbor
is capable of having container vessels of 10.3m-draft, making use of the tidal range.
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The three ports under the management of KoPT shown above are all river ports of Hoogli River, and thus
the type of vessels which are able to come into the ports are restricted in accordance with the draft depths
of waterways: it is thus impossible for large-scale container vessels which go into major international sea
routes to come into these ports. On the other hand, Sagar Port is still under consideration on Sagar Island
near the estuary of Hoogli River. The average draft depth of waterways is 10m at present, but can be
deepened to and maintained at 12m in the long run. It can thus have large-scale panamax container
vessels, taking advantage of the tidal range. If the construction is completed, it is likely to be one of the
leading deepwater ports, directly contributing to a sharp increase in demand for container transportation.
In the Study, it is necessary to pay attention to long-term harbor construction plans.

(2) Major Ports on the Western Corridor

Where the current handling of containers is concerned, JNP comprises JNP container terminal (JNPT) and
NSIC container terminal (NSICT), both of which deal with 56% of all import and export containers in
India. However, the share of railway transportation in domestic transportation as a whole is low in
general, accounting for a mere 30% or so of the entire container cargos. The remaining 70% or so is
transported by truck. This is perhaps because container transportation business is monopolized by a
single company, CONCOR, and due to the unit train method adopted for freight train operation. The
introduction of the principle of competition to the container freight transportation market, as described
above, holds the potential for having a great impact on the share of railway transportation, so that attention
should be paid to this when examining demand for transportation.

JNPT and NSICT, main entities to operate the container operation, are in charge of the loading of
containers to freight trains, and JNPT in charge of carrying trains to feeder lines, and other operation and
management. In the meantime, the Indian Railways is responsible for construction, maintenance, and
development of feeder lines to the harbor and port area. The division of roles and cost burden
concerning development, management & operation, maintenance and the repair of harbor and railway
facilities have a great impact on the efficiency and economic viability of freight transportation. So these
should be examined in detail in the Study.

Where the container terminals presently in operation are concerned, the draft depth alongside quay walls
at NSICT and JNPT is 13.5m, insufficient to have large-scale container vessels which go into leading
international sea routes, so that there is a plan to deepen the draft depth to 15.0m. In the meantime,
Gateway Terminals International (GTI) is reportedly constructing a container berth with 15.0m of draft
depth, which is expected to be put into operation within 2006. There is another plan to construct a new
container terminal in preparation for an increase in container cargos. In conducting the Study, it is
necessary to understand the facts about the operation of the existing facilities and long-term plans for the
development of facilities and the related management and operation plans, and to reflect the understanding
on demand forecasting.

In Gujarat state in the north of Mumbai, Mundra, Kandla and Pipavav ports deal with container cargos,
while Navlakhi, Porbander and Sikka ports deal with bulk cargos: cargos shipped from and delivered to
these ports are likely to make use of the West Corridor. Hence, it is necessary to examine in detail the
state of affairs, expansion and development plans of these ports, and the state of affairs and expansion
plans of related railway facilities.

Issues associated with Locomotive Traction and Container Transportation
Methods

In the preliminary study on this DFC project, a suggestion was raised concerning “double-stack container
trains with diesel locomotives” for freight transportation between Mumbai and Delhi. It was in fact a
suggestion that, from the viewpoint that the railway systems in the “Golden Quadrilateral” will be
integrated in the long run into a electrified system, and therefore, the “single-stack container with electric
locomotive” should be examined to the route between Mumbai and Delhi as well as the route between
Kolkata and Delhi. While the matters concerning locomotive traction methods (electric or diesel
locomotives), the container transportation methods (single-stack or double-stack), and others should be
carefully examined in the Study, optimum solutions to these questions cannot be found simply through
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combining and comparing various factors as such. Relevant issues to be surveyed are summarized as
follows.

4.1 Field Surveys on “Single Track/Double Track Sections” and “Non-Broad Gauge,
Sections in Feeder Railways”

The Indian Railways has the vast network of railway routes and for most of which the broad gauge is
applied. However, due to the historical background, single-track sections still exist in the main route, in
addition both the meter gauge and narrow gauge routes coexist in feeder routes. Currently, projects are
in progress for the conversion to multiple tracks and for the conversion of non-broad gauge networks to
broad gauge in the main routes. The cost of these projects should be counted as necessary expenses of
the construction of the Eastern and Western Corridors.

4.2 Electrification Rate and Power Conditions of Railways in India

The electrification rate of the Indian railway networks during the period of 2003-04 was less than 28%.
In recent years, projects for electrification have been carried out: about 1,300km railways are converted
each year (an annual increase of 2% or so of the electrification rate), but it will take a considerable amount
of investment and time to complete the electrification of all the railways in the main route.

The problem lies in the power supply system and the supply-and-demand balance. In India, the public
sector has monopolized the electricity power supply for many years; in 1991, reform on the electricity
industry was carried out, opening up the market to the private sector. However, the reform did not
necessarily produce satisfactory results. As of March, 2003, state-related companies accounted for 59%,
the central government-related companies for 30%, and the private sector for 11% of the entire power
supply business. The rate of achievements of expansion of power generating facilities has been a mere
50% or so throughout the 8th and 10th Five-Year Plans: the fulfillment rate of power demand has
remained at the 80% mark, the supply shortage being somewhat chronic.

The imbalance of power supply and demand is more than a matter of power generating facilities: an
extraordinary high proportion, 20 — 45%, of the power supply is lost in the process of transmission,
worsening the shortage of power supply in comparison with the transmission loss rate among OECD
countries being less than 10%. Prior to the comparative examination of traction methods, such as a
comparison between electric and diesel locomotives, it is necessary to conduct surveys on basic matters
including the electrification rate, the power conditions, the administration concerning the electricity,
possibilities for the Indian Railways to be equipped with private power generators, etc.

4.3 Requirements of Electrification

There is an opinion that the railways in the Golden Quadrilateral should be developed using the electric
power system from the beginning. As stated above, however, in India where the power supply is
insufficient, there is likely a high risk in unifying the power sources of all the railways with electricity.
This has to be discussed thoroughly in the Study. Although India largely depends on imported oil in its
energy supply, coal is available at home. Since the total length of the main railways is fairly extensive, it
is realistic and efficient for the country to take advantage of its own resources, to proceed the
electrification gradually while saving its foreign currency, and to complete the standardization of the
power supply to electricity in the long term. In Japan, the electrification was carried out in a gradual
manner: first, the electrification was introduced in urban areas and trunk lines; diesel-powered freight
cars no longer used in the urban areas were transferred to local areas, then the electricity was introduced to
the local areas step by step.

Incidentally, the Indian side intends to complete the construction of the new lines in five years. Since
Japan has an experience of completing the construction of the Tokaido-Shinkansen line of approximately
600km railways in three years, it is presumably possible to construct the new freight railways if various
conditions are all satisfied, partly thanks to little need to acquire new lands to construct the new line.
Even so, as for the issue of electrification, the F/S will surely conclude that it is not reasonable to electrify
the entire line from the beginning if it is true that the power supply is not enough.



4.4 Fleet Composition of Locomotives Owned

India is well-known for its dependence on railways, and at a fairly high level in terms of the number of
train cars possessed and the capability of manufacturing large locomotive and other train cars. As of
May, 2005, there are 4,699 diesel locomotives and 2,930 electric locomotives, that is, the ratio of the two
types of locomotives is 1:0.6.

These figures include large locomotives for the main line, small and medium-sized locomotives for local
lines, advanced locomotives, and old locomotives, so that the figure itself is not necessarily meaningful.
It seems thus necessary in carrying out the comparison between electric and diesel locomotives in the
Study to bear in mind the effective use of precious resources, while paying attention to the composition of
locomotives currently owned.

4.5 Technology to Manufacture Large Scale Locomotives

Historically, the Indian Railways has produced and supplied locomotives necessary for the operation of
its own railway network. It also owns a large factory in Chittranjan which specializes in manufacture of
electric locomotives, produces 30 large electric locomotives with the world record of 6,000 horsepower
every year. Even so, the demand exceeds the supply at the moment. Diesel locomotives are
manufactured in other factories: currently, the largest locomotives are those with 4,000 horsepower, but
the manufacture of 5,000-horsepower locomotives is reportedly at the experimental stage. On the other
hand, under the management policy placing the emphasis on passenger trains, there are certain restrictions
for large locomotives to be used as traction engines for freight trains. For the successful expansion of
freight transportation capacity on the Eastern and Western Corridors, the improvement of manufacturing
capacity of large engines may be a crucial issue, and should be investigated thoroughly, including
fund-raising methods.

4.6 Energy Resources, Energy Efficiency, and Air Pollution

Endowed energy resources in India, energy efficiency, the cost of environment preservation, etc. will be
crucial factors for a comparative analysis of electric and diesel locomotives as traction engines for freight
trains. India, while being a leading producer of coal, it is one of the largest oil importers. As a result, in
1998, coal-fired thermal power generation accounted for 73% of all the power generation. Since the
competition of acquiring oil resources is severe in the international oil market, it is unlikely for the
proportion of coal-fired thermal power generation to fall for the time being. Although the environmental
preservation policy for thermal electric power generator of India has not taken enough measures, it also
means that advanced technologies in Japan and other developed countries, may be applied beneficially.
At the same time, there is still room to improve the situation pertaining to energy efficiency via the
replacement of the current power generating facilities with larger ones and the introduction of advanced
technologies.

Where diesel locomotives are concerned, they are undeniably inferior to electric ones based on the
updated thermal power generating system because the former depend on imported oil fuels, and because of
the lower energy efficiency and greater negative impact on air pollution. However, it is also true that
diesel engines are proof against the serious situations concerning the electricity supply, and can be used
for the transportation of double-stack containers.

With recent growing concern for the environment, it is inevitable to pay attention to CO2 reduction effect
and other environmental issues. The Study team should carry out a survey in full consideration for air
pollution, energy resources, and efficiency while paying attention to these issues in the assessment of
alternative proposals, and calculate the impact on air pollution and the energy efficiency of railway
transportation in comparison to the road transportation, even if the project is not regarded as a Clean
Development Mechanism (CDM) project .

4.7 Necessity of Multi-Dimensional Assessment

In comparing various methods concerning the freight train traction and the container transportation,
multi-dimensional assessment must be made from various viewpoints described above.



S.

5.1

Issues in Project Appraisal

Overall Methodology

5.1.1 Benefit Measurement of DFC

Since this is a large-scale infrastructure project, its impact will extend beyond the study corridors and
reach the entire country. The types of its impact can be discussed from two different perspectives:
namely; short-term and long-term perspectives. The short-term impact will be observed during the
construction period, whist, the long-term impacts (benefit) will be generated during operation of the
project (after the construction). —The following sections summarize effect of the project in each term and
some useful methods for their measurement. However, it must be noted that the most appropriate
measurement method needs to be identified in a practical manner, that is, based on available data in a
limited study period.

(1) Short-Term Effect (Multiplier Effect) and its Measurement

If the DFC project takes place, there will be an increase in the final demand for component goods to build
the DFC, which will lead to an increase in the output of such component goods as producers react to meet
the demand. This is the direct economic impact of the project. As the producers increase the outputs to
meet the final demand, there will be an increase in demand of their suppliers. This is called indirect impact.
As the result of the direct and indirect impacts, the household income will increase through an increase of
employment opportunity. A proportion of this increased income will be re-spent on final goods and
services. This is called induced effect. Three of these impacts are called multiplier effects.

The short-term effect is measured as a sum of the direct and indirect impact and induced impact during the
construction period. As seen in the definition of the short-term effect, this effect will not be observed after
completion of the project, that is, where there is no increase in the final demand associated to the project.

This short-term effect can be calculated by using an inverse input-output matrix. The amount after
subtraction of land acquisition cost from the DFC project budget will be the value of investment for
estimation of the short-term effect. The acquisition of land itself is not regarded as a final demand in this
analysis because which will not lead to any associated production.

By specifying how much of this total value of the investment will be assigned to each industrial sector,
you can calculate how much production will be made in each industrial sector both directly or indirectly
by this investment.

The value obtained by the input-output matrix includes the value of intermediate products (products
including raw materials that are intermediately pumped to produce other products). If you need to
estimate an increase of net values generated by the project in terms of national income, it is necessary to
use value-add-ratios to calculate the amount of added values by industry. A sum of the added values is
regarded as an increase of total national income (or gross domestic product).

If you need to estimate the number of employees for each industrial sector, it could be obtained by
multiplying the production value of each industry (produced by the inverse [-O matrix) by the
employment multiplier of each industry.

In addition to the above analysis as Indian economy as a whole, it is possible to calculate the impact by
region, by dividing the effects into regions if the inter-regional input-output matrices are available. The
inter-regional input-output matrix is an consolidated matrix of each regional input-output matrix
developed through identifying the export and import relationships between the regions. If this
inter-regional I-O matrix is available, it is possible to measure the short-term effect (demand creation
effect) that appears during this DFC construction period by region, and to quantitatively identify the
regions that receive benefit from the project.

If there is no I-O matrix, another way to measure an increase in GDP during construction is to use the
investment multiplier (an index for how much national income is generated directly or indirectly by an
investment) , which is obtained from the India’s macro econometric model (production/income/expense
model).



In order to grasp the overall impact of the DFC project on Indian economy, above mentioned measures
should be tried.

Incidentally, it is confirmed that input-output matrices exist for the years 1990 and 1999 on a national
level, however, any practical inter-regional [-O matrices are not found at present. It is, therefore,
recommended to explore inter-regional I-O matrices that can be used for this DFC project during the study
period.

(2) Expected Long-Term Effects

Savings in freight transport

If the new freight train railway is constructed and put into service, some of the transportation companies
(or their cargo owners) that depended on the conventional transport measures and routes (road transport by
freight trucks, transport on existing railways in containers and other cargoes are expected to use the new
railways. The transportation companies would change their conventional methods and switch to the new
railways because it offers advantages to them. The advantages are savings in cost and time for
transportation. These are the most important elements of the effects of freight train railway development
in a long-term perspective.

Savings in passenger travel

In addition, positive effects will appear in passenger transport as well if freight transport shifts from the
existing railways to the new railways. That is, it is expected that the improvement of services and travel
speed will lead to reductions in waiting time and travel time for passengers. Though this is not a direct
effect, it is an “indirect effect” that is the effect of the freight train railway construction transmitted to the
passenger transport market which has a close relationship with freight transport market. This is also an
effect that cannot be missed.

Supplier’s surplus

Moreover, if a new corporate organization is established for the DFC , its net profits must be added as a
part of economic benefit of the new railway project.

In the case of this DFC project, its financial viability is expected to be positive. Consequently its net
income shall be added as a part of the benefits of the project in addition to the savings in the freight
transportation and passenger travel. Thus this new railway construction project can be justified in terms of
the national economy as long as the total of the current profits and reductions in the cost and time of
transport exceeds the new railway construction cost (excluding land acquisition cost).

In the case of a tollway project in Japan, the net profits of the tollway company (= fare income —
maintenance and management cost — debt services and redemption cost) is likely to be negative in many
cases. However, many tollway projects can be justified in terms of the national economy if the savings in
the cost and time of transportation produce a preferable economic internal rate of return (EIRR).

(3) Measurement of Long-Term Effect

Total Generation and Origin-Destination Matrix

To measure the long-term effect of the new railway construction, it is necessary, in the first place, to
obtain an “origin-destination matrix (O-D matrix)” among major cities for each planning year by
transported commodity and transport mode including overall transport volume, cost and time.

Regardless of construction of the new freight railways, freight transport volume is bound to increase due
to India’s economic growth. This increase is to be predicted first. Consequently, two different sets of O-D
matrices should be prepared, namely one for “with” DFC case and the other for “without” DFC case by
mode. The difference in overall cost for all freight transport, with and without the new railways,
represents a benefit from the new railways development.

Generalized Transport Cost and Modal shift

The following section describes the measurement methods with an example of a container from Mumbai
(Origin) to Delhi (Destination), which is an element of the O-D matrix. As it has already been described,
the start of the service in the new railways will cause some of the transport volume to shift from the
existing railways to the new railways. A volume of shifting goods from the existing rail to the new DFC
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line can be calculated by comparing the “generalized cost” (transport fee + value of time) of the two cases
(existing and the new DFC). It is needless to say that terminal transport cost and time can be neglected if
they don’t change by the development of the new railways.

Similar calculation is possible when freight transport shifts from roads to the new railways. The
generalized cost of container transport by road is calculated as a sum of fuel consumption cost, various
highway charges, and value of time of goods transportation X travel time.

The benefit due to modification in the schedules of existing railways caused by the development new
railway development is expected to be as follows:

The number of freight trains will decrease in the existing railways, and thus the number of passenger trains
can be increased, leading to reduction in waiting time for passengers. Since the overall schedule is
relieved even when the passenger trains are increased, the time required to a destination will be reduced.
To calculate these, the first thing necessary is the present “passenger origin-destination among major cities
(including all of passenger transport volume, fare and time).” Based on this, the difference in the
generalized traveling cost (= waiting time + railway fare + value of time x time on train) for passengers
with and without the new railways shall be calculated as the benefit (the terminal section shall be
neglected). This must be calculated using a new schedule, after the new railways starts its service.
Furthermore, reduction in waiting time must be predicted separately based on it.

Similarly in the case of passengers, the transport volume in the future that will increase due to economic
growth must be predicted separately to prepare two types of “passenger origin-destination matrix among
major cities with and without the new railways.” The difference in generalized travel cost for passengers
with and without the new railways should be calculated as a benefit from the new railway development.

5.1.2 Coverage of Project Appraisal

(1) Cost Estimate

It is necessary to include associated facilities of this DFC project such as feeder rail lines and ICD in order
to understand true economic performance of the DFC project.

For example, huge amount of additional investments for railway feeder lines, port facilities, etc. are
anticipated besides the DFC railways itself in order to improve the level of services of the freight transport
as a whole. Though the pre-F/S study by RITES did not take these into consideration due to its limited
TOR, this huge amount of investments should not be ignored in the JICA study.

The work volume of the Study Team will be enormous, if the all related facilities as mentioned above are
to be evaluated. And, therefore, it is important to work out an analytical concept that the scenario must
be set up with good contrivance as to understand freight corridor as between two points of freight
transport, since investment should direct itself toward the current bottleneck in transportation.

(2) Benefit

When considering the benefit of the DFC project, first it is necessary to identify the goals of this project
and what kind of contributions are expected by the DFC project to achieve the goal.

In general, benefit of transport projects is identified in saving of travel cost and time when they reveal. At
the same time it is important to know “who” will be beneficial by the project implementation. For
example, the impact to poverty reduction is one of the most important elements to be discussed in this
project. In India, majority of beneficiaries of passenger trains may belong to the poverty group. It is
therefore necessary to demonstrate how the DFC project will bring benefits to such railway passengers.

In summary, the Study Team needs to properly grasp the increase in both consumer surplus and producer
surplus (profit) as benefits. Considering that producer surplus equals net profit, it is necessary to figure
out how much profits increased by the development of new railways.

(3) Evaluation of Alternatives

The Scope of Work on the Study states that there are representative four alternatives, including “zero”
option, development of new dedicated freight railways, new passenger railway and the improvement of the
existing systems. In addition to these alternatives, there are some other points that must be examined,

-11 -



such as possibility of shortening the block section, options of freight transport systems and method of
power supply (electrification and or non-electrification). In some cases, it might be necessary to examine
those issues before setting up alternatives.

Furthermore, road transport for fulfilling the forecasted demand may be taken as one of the most essential
alternatives. In the case of road transport, relatively large spatial development of the corridors may be
expected because of its flexibility in exit and entry points compared to the railway transport (entry and exit
points are limited to at stations). Thus, there may be a significant issue in comparative analysis in this
part of the Study.

It is necessary to discuss among the related parties so that they have a common recognition of how other
non-rail systems but relevant systems such port development, inter-modal facilities, etc. should be treated
in this Study. Even for the selection “Without” case, there are a few options as the “Without” case, and
various different combinations are possible if modes other than railways are included in other alternative
proposals. It is hence important to identify the definition of the DFC project in the initial stage of the
Study.

As to the question of whether the freight transport system should be single-stack or double-stack, it will be
necessary to consider the issues of transshipment of the cargo at the junction of non-electrified railways
and electrified railways and/or change of the train formation if the transport system uses double-stack with
diesel locomotives. The Study team needs to make a sufficient examination on what possible outcomes
there will be in the short-term and long-term on this point. In addition, it has been said that India has
already acquired some patent for double-stack transport of containers. Confirmation of such information
is also inevitable in the Study.

In evaluating alternatives, it is important to identify proper evaluation indices that will clarify the features
of each alternative as well as to evaluate with and without conditions It is recommended to establish
multiple evaluation criteria including investment costs (construction costs, maintenance and operation
costs, cost of facilities other than railways, etc.), effects on the national economy, environmental effects,
poverty reduction effects, and among others. In order to demonstrate the impacts on the national
economy, it is necessary to evaluate the effects not only on freight transport but also on passenger
transport. In the evaluation of a finally selected optimal alternative, the Study team must come up with a
strategic approach with a view to facilitating the evaluation of the project from the viewpoints of financial
viability, freight service, management method, environmental measures, feasibility and sustainability of
socio-economic impacts on the national economy and other important issues.

Since the period of the Study is as short as within 18 months, it is extremely important to proceed with the
study while obtaining consensus among the related stakeholders through presenting the menus of possible
policies as proposed alternatives and the effects and influences of each policy when it will be applied
rather than to proceed only after waiting for final evaluation results to present them simultaneously to the
related stakeholders.

5.2 Other Technical Notes

5.2.1 Conformity to Safeguard Policy

In addition, in view of possible participation of international organizations such as JBIC, ADB and WB in
the DFC project financing, it is inevitable that the project plan be evaluated in terms of the so-called
safeguard issues including environmental and social consideration, organization, institution, and finance.

In fact, some international NGOs tend to demand strict evaluation of large-scale infrastructure projects in
terms of environmental preservation and human rights protection (resettlement and concentration of in
particular external diseconomy on some residents). Critical review of the recent safeguard policy of the
JBIC, ADB and the World Bank as well as the application of JICA’s environmental and social
consideration guidelines are strongly recommended with a view to confirming the proposed DFC project
will never fail in screening by such safeguard policies.

As part of the safeguard issues, the effects on the poverty group who use passenger trains deserve to
sufficient examination. It is recommended to classify the items to be evaluated at the stage of TASK1 of
the Study and items to be evaluated at the stage of TASK2 of the Study beforehand and show the
evaluation results at appropriate stages.
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5.2.2 Railways Technology and Sustainability

Application of new technology to DFC project needs to be done in realistic and pragmatic manners in full
consideration of local conditions and mere imposition of either Japanese or other foreign technologies
should be avoided. In overall project evaluation, the sustainability of the project must also be considered,
and Japanese technologies do not have to be introduced unless they can be applied in a sustainable
manner.

The Indian Railways possesses its own systems and technologies, developed over the long years history
and therefore possible application of Japanese technology need to be critically examined with due
attention to the current situation of Indian Railways. It is important for assess not only the current
facilities and their performance but also India’s own capability to construct, produce, maintain and operate,
and develop new technologies in the future by itself. It is necessary that each of railway facilities,
including civil structures, railroads, locomotives, coaches, wagons, signals, telecommunication systems,
power supply, and others be reviewed and comprehensively studied in view of internationally advanced
level of railway technology.

5.2.3 Special Purpose Vehicle (SPV)

In connection with the structural reform of the railway sector, proposed introduction of a view to SPV and
others, it maybe appropriate to examine the possible introduction of two-tiered system and principle of
competition. Regarding the introduction of SPV, it is also necessary to assess its impacts on the
structural reform of the Indian Railways and over all railways sector.

While the two-tiered system is expected to be introduced in the DFC project, the Study team needs to
examine how attractive it may be in inducing investment from private sector. In this connection, the
current trends should be noted, such as deregulation on container businesses and opening up of railway
market to private companies.

5.2.4 Technology Transfer

It is recommended that the Study Team and the Indian side should establish a close relationship during the
study period. Interactive (or two-way) technical transfer is expected between the two sides towards
development of better products of the study especially in the field of introduction of new technologies,
organizational reform, railway business and administration development. In particular, a training
program regarding Japan’s new / advanced rail technologies should be carefully prepared by considering
the local context of Indian Railway.

5.2.5 Financing Options

Relating to the possibility of financing the associated project such as expansion of cargo handling capacity
at ports; etc. other than the railways project, it basically depends on the policy of the Indian Government
and the Japanese Government. Though it is unclear how much Japan can be involved eventually, the
Study team needs to find common ground by listening to the opinions of both India and Japan.

At the end of this preparatory study report, it should be noted again that the viewpoints of “how the
regional/corridors development effect is examined” and “how much investment can be attracted on their
development” had rarely been presented in transportation projects under Japanese ODA. This DFC
Study is expected to be a pioneer project for JICA in that it considers these points and co-financing with
international agencies from the beginning.
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Appendix 2 Traffic Count and OD Interview Survey

1.1 General
No. Check Post Location 16/24 hours Survey Date

1 Saiyan Border MP -RJ 16 27-07-06

2 Shahjhanpur Border HR-RJ 16 27-08-06

3 Naubatput Border UP-BIHAR 24 10,11-08-06

4 Koshi Border HR-UP 16 26-07-06

5 Achhar/Bhillar Border GJ-MH 24 07,08-08-06

6 Singhu Border DL-HR 24 25,26-07-06
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1.2 Traffic Count Survey

1) Saiyan Border

Direction: 1 2 Axle 3 Axle 4 or more 3 or more Multi-Trailer | 2 or 3 Axle
(To Delhi) Single Unit | Single Unit | Axle Single | Axle Single Trailer
Unit Trailer (no cargo)

6:00-6:30

6:30-7:00 39 - - 1 - -
7:00-7:30 27 5 - - - -
7:30-8:00 26 7 -- - - -
8:00-8:30 14 2 -- 2 - -
8:30-9:00 19 2 - - - -
9:00-9:30 10 3 - 1 - -
9:30-10:00 18 8 - - - -
10:00-10:30 20 4 -- 1 - -
10:30-11:00 20 2 - - - -
11:00-11:30 11 - - - - -
11:30-12:00 16 2 -- - - -
12:00-12:30 12 2 - - - -
12:30-13:00 22 - - - - -
13:00-13:30 21 3 - - - 3
13:30-14:00 16 3 -- - - -
14:00-14:30 29 2 - - - -
14:30-15:00 29 3 -- - - -
15:00-15:30 44 8 -- 1 - -
15:30-16:00 35 3 -- - - -
16:00-16:30 18 6 -- - - -
16:30-17:00 41 4 - - - -
17:00-17:30 33 7 - 2 - -
17:30-18:00 7 1 - - - -
18:00-18:30 27 3 - - - 1
18:30-19:00 18 2 -- - - -
19:00-19:30 17 4 -- - - -
19:30-20:00 18 5 - - - 2
20:00-20:30 18 - - - - -
20:30-21:00 7 4 -- - - -
21:00-21:30 6 1 - - - -
21:30-22:00 17 1 - - - -
22:00-22:30 14 3 -- 1 - 1
16 Hour Traffic 669 100 0 9 0 7
24 Hour Traffic 915 161 0 10 0 9




Direction: 2 (From 2 Axle 3 Axle 4 or more 3 or more Multi-Trailer | 2 or 3 Axle
Delhi) Single Unit | Single Unit | Axle Single | Axle Single Trailer
Unit Trailer (no cargo)

6:00-6:30

6:30-7:00 13 6 -- - - -
7:00-7:30 11 - -- - - -
7:30-8:00 5 1 - - - -
8:00-8:30 10 1 -- - - -
8:30-9:00 13 - -- - - -
9:00-9:30 15 - - - - -
9:30-10:00 18 - - - - 2
10:00-10:30 13 1 -- - - -
10:30-11:00 20 3 - - - -
11:00-11:30 9 2 - - - -
11:30-12:00 16 2 -- - - -
12:00-12:30 8 4 - - - -
12:30-13:00 19 2 -- - - -
13:00-13:30 15 2 -- - - -
13:30-14:00 12 5 - - - 1
14:00-14:30 15 1 -- - - -
14:30-15:00 31 5 - - - 1
15:00-15:30 16 2 -- - - -
15:30-16:00 12 5 -- - - -
16:00-16:30 14 1 -- - - -
16:30-17:00 20 4 -- - - -
17:00-17:30 11 1 -- - - -
17:30-18:00 15 9 -- - - -
18:00-18:30 9 1 - - - -
18:30-19:00 20 4 -- - - -
19:00-19:30 9 3 - - - 2
19:30-20:00 25 3 - - - -
20:00-20:30 17 5 - -- - 2
20:30-21:00 43 9 - 1 - 2
21:00-21:30 40 10 -- 1 - -
21:30-22:00 68 4 -- - - -
22:00-22:30 27 1 -- - - -
16 Hour Traffic 589 97 0 2 0 10
24 Hour Traffic 731 127 0 2 0 12




2) Shahjhanpur Border

Direction: 1 2 Axle 3Axe | gormore | 3 ormore | 20r3Axie
(To Delhi) Single Unit | Single Unit Axle S!ngle Axle Slngle Multi-Trailer Trailer
Unit Trailer (no cargo)
6:00-6:30 27 27 7 3 - -
6:30-7:00 45 38 10 6 - 4
7:00-7:30 62 54 28 8 - -
7:30-8:00 53 47 18 9 - 3
8:00-8:30 48 40 9 - - -
8:30-9:00 46 30 10 9 - 5
9:00-9:30 43 37 17 5 - -
9:30-10:00 22 21 7 - - -
10:00-10:30 20 20 15 3 - -
10:30-11:00 43 39 19 11 - -
11:00-11:30 45 37 12 7 - 3
11:30-12:00 23 34 13 - - -
12:00-12:30 28 28 8 3 - -
12:30-13:00 38 37 20 1 - -
13:00-13:30 42 42 9 3 - 6
13:30-14:00 38 37 7 2 - -
14:00-14:30 42 28 13 5 - -
14:30-15:00 30 37 7 3 - -
15:00-15:30 43 42 19 6 - 8
15:30-16:00 41 37 9 5 - 3
16:00-16:30 38 36 13 7 - 6
16:30-17:00 41 43 11 3 - 5
17:00-17:30 43 45 13 6 - 9
17:30-18:00 56 58 11 9 - 3
18:00-18:30 49 45 9 5 - -
18:30-19:00 39 39 10 7 - 3
19:00-19:30 30 33 7 9 - 3
19:30-20:00 67 48 26 12 - -
20:00-20:30 68 67 30 18 - -
20:30-21:00 78 75 22 15 - 8
21:00-21:30 50 45 17 12 - 5
21:30-22:00 86 48 28 14 - 8
16 Hour Traffic 1424 1294 454 206 0 82
24 Hour Traffic 1948 2077 953 226 0 101




Directign: 2 (From .2 Axle . .3 Axle . :xlc;rgi]r?gr;lae :Xf;rg?r?;?e Multi-Trailer ? ?I'rrgilﬁn)'de

elhi) Single Unit | Single Unit Unit Trailer (no cargo)

6:00-6:30 47 45 13 3 1 -
6:30-7:00 60 55 10 2 - 1
7:00-7:30 56 39 13 1 - -
7:30-8:00 70 45 15 - - -
8:00-8:30 45 35 2 1 - -
8:30-9:00 50 40 1 - - -
9:00-9:30 27 46 9 5 - -
9:30-10:00 32 10 6 2 - -
10:00-10:30 31 39 3 2 - -
10:30-11:00 33 36 3 - - -
11:00-11:30 34 32 6 - - -
11:30-12:00 29 30 5 2 - -
12:00-12:30 18 20 3 2 1 -
12:30-13:00 29 16 4 2 -
13:00-13:30 19 25 - 6 - -
13:30-14:00 18 20 9 2 - 2
14:00-14:30 25 37 2 1 - -
14:30-15:00 28 27 5 - - -
15:00-15:30 23 13 11 -- - -
15:30-16:00 16 31 7 7 1 -
16:00-16:30 16 26 5 3 - 2
16:30-17:00 29 40 3 2 - -
17:00-17:30 15 35 8 1 - -
17:30-18:00 40 30 15 5 - -
18:00-18:30 50 40 19 1 - 3
18:30-19:00 43 37 11 5 - -
19:00-19:30 25 36 12 8 - -
19:30-20:00 53 34 12 4 2 -
20:00-20:30 28 34 15 1 - -
20:30-21:00 31 31 12 4 - -
21:00-21:30 34 20 15 4 - -
21:30-22:00 55 50 15 5 2 -
16 Hour Traffic 1109 1054 269 81 7 8
24 Hour Traffic 1377 1375 283 97 7 9




3) Naubatput Border

Direction: 1 2 Axle 3Axe | dormore | Sormore | 2or3Axe
(To Delhi) Single Unit | Single Unit Axle S!ngle Axle Slngle Multi-Trailer Trailer
Unit Trailer (no cargo)
6:00-6:30 - - - - - -
6:30-7:00 12 51 11 3 - -
7:00-7:30 22 48 8 1 - -
7:30-8:00 18 38 12 2 - -
8:00-8:30 27 20 - - - 2
8:30-9:00 31 42 - 3 -- 5
9:00-9:30 18 29 1 11 -- -
9:30-10:00 17 22 - 5 2 -
10:00-10:30 5 9 1 1 - -
10:30-11:00 17 16 1 4 -- -
11:00-11:30 15 27 - 7 1 -
11:30-12:00 13 13 2 4 - 3
12:00-12:30 5 12 2 4 - 1
12:30-13:00 8 20 2 1 1 3
13:00-13:30 12 11 3 2 - 2
13:30-14:00 10 14 4 3 -- -
14:00-14:30 9 13 - 5 - 2
14:30-15:00 14 16 2 4 1 2
15:00-15:30 20 15 1 6 - 7
15:30-16:00 17 18 3 7 1 6
16:00-16:30 19 23 3 8 - 4
16:30-17:00 14 18 - 5 2 4
17:00-17:30 13 19 4 3 - 2
17:30-18:00 11 17 1 3 - 6
18:00-18:30 16 19 - 5 - 2
18:30-19:00 17 18 2 4 - 3
19:00-19:30 8 31 1 3 - 13
19:30-20:00 31 43 - 8 - 7
20:00-20:30 11 25 3 1 - 3
20:30-21:00 12 30 - 6 - 3
21:00-21:30 19 28 1 3 - 6
21:30-22:00 8 30 - 1 1 1
22:00-22:30 37 40 2 6 - 2
22:30-23:00 16 31 - - - 4
23:00-23:30 14 33 - 2 - -
23:30-00:00 17 30 - 4 - 3
00:00-00:30 11 15 - - - -
00:30-1:00 8 6 - 1 - -
01:00-1:30 8 14 - - -
01:30-2:00 9 11 - - - -
02:00-2:30 6 19 - - -
02:30-3:00 4 10 1 - - -
03:00-3:30 7 20 1 1 - -




03:30-4:00 23 49 1 4 -- 1
04:00-4:30 23 32 -- 1 - -
04:30-5:00 9 18 -- 4 - -
05:00-5:30 11 12 3 1 - --
05:30-6:00 15 19 - 4 - -
06:00-6:30 6 18 2 3 - --
16 Hour Traffic 506 775 70 129 9 89
24 Hour Traffic 693 1112 78 154 9 97
Directign: 2 (From .2 Axle . .3 Axle . :xl(t)erg;r?gr;lee :’xloerg?r?gr;?e Multi-Trailer ? (')I'rr:il':;de
elhi) Single Unit | Single Unit Unit Trailer (no cargo)
6:00-6:30 - - - - - -
6:30-7:00 19 34 2 3 - 2
7:00-7:30 31 57 19 3 - 1
7:30-8:00 28 32 13 2 - 1
8:00-8:30 8 12 - - - 1
8:30-9:00 10 22 3 - - -
9:00-9:30 18 29 2 3 - -
9:30-10:00 13 25 - 2 - 1
10:00-10:30 16 16 1 4 - -
10:30-11:00 16 16 1 5 - -
11:00-11:30 16 25 2 4 - --
11:30-12:00 10 22 2 6 - --
12:00-12:30 13 12 3 4 1 1
12:30-13:00 6 14 -- 3 - -
13:00-13:30 7 14 -- 2 - -
13:30-14:00 10 10 3 3 - --
14:00-14:30 9 14 - 1 - 2
14:30-15:00 9 13 1 3 - 2
15:00-15:30 7 13 2 4 - 2
15:30-16:00 9 14 3 5 - 1
16:00-16:30 16 17 5 7 1 3
16:30-17:00 14 16 2 6 - 1
17:00-17:30 19 16 2 9 1 3
17:30-18:00 5 21 2 8 - 4
18:00-18:30 7 17 -- 4 - -
18:30-19:00 7 20 1 3 - -
19:00-19:30 20 33 -- 2 - -
19:30-20:00 23 63 1 2 - -
20:00-20:30 15 37 3 2 - --
20:30-21:00 13 31 1 - - -
21:00-21:30 12 27 1 1 - --
21:30-22:00 17 34 - - - 1
22:00-22:30 22 31 3 2 - 1
22:30-23:00 21 33 - 2 - 1
23:00-23:30 16 35 - - - -
23:30-00:00 32 53 - 2 -- 6




00:00-00:30 19 11 - - - -
00:30-1:00 13 16 - 1 - -
01:00-1:30 8 11 - - - -
01:30-2:00 19 21 1 6 - -
02:00-2:30 10 17 - 1 - -
02:30-3:00 16 16 - - - -
03:00-3:30 16 18 1 1 - -
03:30-4:00 17 28 2 1 - -
04:00-4:30 32 35 1 2 - -
04:30-5:00 10 20 - 1 - -
05:00-5:30 19 8 3 2 - -
05:30-6:00 13 20 - 5 - -
06:00-6:30 17 25 - 3 - -
16 Hour Traffic 445 757 78 103 3 27
24 Hour Traffic 723 1124 86 130 3 34




4) Koshi Border

Direction: 1 2 Axle 3Ade | gormore | 3ormore | 20r3/Axe
(To Delhi) Single Unit | Single Unit Axle S!ngle Axle Slngle Multi-Trailer Trailer
Unit Trailer (no cargo)
6:00-6:30 17 6 - - - -
6:30-7:00 15 8 - 5 - -
7:00-7:30 20 15 - - - 1
7:30-8:00 13 4 - 3 - 2
8:00-8:30 13 2 - 2 - 3
8:30-9:00 10 4 - - - -
9:00-9:30 13 6 - - - 2
9:30-10:00 9 13 - 2 1 1
10:00-10:30 10 3 - 2 - -
10:30-11:00 20 4 - 2 - -
11:00-11:30 16 5 - - - 2
11:30-12:00 16 8 -- - - 2
12:00-12:30 20 7 - - - 2
12:30-13:00 16 1 - - - 1
13:00-13:30 15 6 - - - 2
13:30-14:00 24 9 - 1 - 5
14:00-14:30 10 12 - - - 4
14:30-15:00 13 7 - - - 5
15:00-15:30 18 5 - 5 - 2
15:30-16:00 19 4 - - - -
16:00-16:30 16 8 - 3 - 1
16:30-17:00 28 10 - - - 2
17:00-17:30 24 3 - 5 - 1
17:30-18:00 27 11 - - - 2
18:00-18:30 33 17 - - - 3
18:30-19:00 9 5 - - - -
19:00-19:30 52 12 - 2 - -
19:30-20:00 32 16 - - - -
20:00-20:30 33 16 - - - 1
20:30-21:00 23 16 - 2 - 2
21:00-21:30 33 15 - 1 - -
21:30-22:00 20 16 - 2 -- 1
16 Hour Traffic 637 274 0 37 1 47
24 Hour Traffic 872 393 0 44 1 51




Direction: 2 (From .2 Axle . .3 Axle . :xlc;rgi]r?gr;lae A?xlc;rgi]r?gr;lae Multi-Trailer ? c')I'rr:il'gn)'de
Delhi) Single Unit Single Unit Unit Trailer (no cargo)
6:00-6:30 18 18 - 1 - -
6:30-7:00 16 22 - 1 - -
7:00-7:30 21 21 - - - 3
7:30-8:00 20 15 - - - -
8:00-8:30 58 24 - 2 - 2
8:30-9:00 44 19 - - - -
9:00-9:30 36 8 - - 4 -
9:30-10:00 18 12 - - - 2
10:00-10:30 37 16 - - - 3
10:30-11:00 32 17 -- 5 - 2
11:00-11:30 35 8 - - - -
11:30-12:00 21 2 - - - 1
12:00-12:30 20 4 - 2 - 2
12:30-13:00 15 3 - - - 1
13:00-13:30 10 7 - - - -
13:30-14:00 16 13 - - - 2
14:00-14:30 14 10 - - - -
14:30-15:00 18 3 -- - - 3
15:00-15:30 19 7 - - - -
15:30-16:00 29 10 - 2 - -
16:00-16:30 22 8 - 3 1 -
16:30-17:00 34 7 - 1 - 4
17:00-17:30 17 3 - - - -
17:30-18:00 20 9 - 2 - -
18:00-18:30 24 15 - - - -
18:30-19:00 29 6 - - - -
19:00-19:30 19 16 - 1 - -
19:30-20:00 19 16 - - - -
20:00-20:30 19 7 - 4 - 1
20:30-21:00 28 12 - 7 - -
21:00-21:30 13 6 - 1 - -
21:30-22:00 13 6 - 1 - 1
16 Hour Traffic 754 350 0 33 5 27
24 Hour Traffic 1225 520 0 42 5 34
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5) Achhar/Bhillar Border

Direction: 1 2 Axle 3 Axle 4 ormore | 3 or more | 20r3Axle
(To Delhi) Single Unit | Single Unit Axle S!ngle Axle Slngle Multi-Trailer Trailer
Unit Trailer (no cargo)
6:00-6:30 23 12 - 15 2 1
6:30-7:00 38 17 2 2 1 2
7:00-7:30 40 24 1 10 1 -
7:30-8:00 40 24 3 16 3 -
8:00-8:30 62 21 3 15 - -
8:30-9:00 55 3 15 5 - -
9:00-9:30 95 32 13 2 1
9:30-10:00 68 28 - 7 1 -
10:00-10:30 60 30 3 23 1 6
10:30-11:00 60 20 5 15 1 1
11:00-11:30 52 29 6 16 - 10
11:30-12:00 66 23 1 20 - 26
12:00-12:30 67 26 3 15 2 5
12:30-13:00 78 20 5 15 1 2
13:00-13:30 71 15 5 13 - -
13:30-14:00 57 15 5 8 - 3
14:00-14:30 56 11 - 7 - -
14:30-15:00 61 25 5 11 -—- -
15:00-15:30 70 17 7 10 - 16
15:30-16:00 67 17 1 7 - 7
16:00-16:30 62 16 5 16 - 1
16:30-17:00 75 20 1 6 1 1
17:00-17:30 45 14 6 9 - 2
17:30-18:00 68 19 5 - - -
18:00-18:30 78 12 2 20 1 3
18:30-19:00 87 16 1 9 - 2
19:00-19:30 90 17 2 - - -
19:30-20:00 73 32 1 6 - -
20:00-20:30 29 12 2 3 - 2
20:30-21:00 50 23 2 5 2 1
21:00-21:30 50 21 6 10 - 2
21:30-22:00 38 25 1 8 - -
22:00-22:30 41 25 3 5 - 2
22:30-23:00 63 12 5 4 - -
23:00-23:30 44 19 1 3 - -
23:30-00:00 45 25 3 - - 3
00:00-00:30 25 29 13 1 2 2
00:30-1:00 44 18 11 - - 2
01:00-1:30 43 25 12 3 - 3
01:30-2:00 28 17 10 - - 1
02:00-2:30 65 19 9 5 - -
02:30-3:00 45 29 4 2 - 1
03:00-3:30 40 25 4 1 - 3
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03:30-4:00 32 18 8 - - -
04:00-4:30 64 30 1 3 - -
04:30-5:00 40 35 10 - - -
05:00-5:30 43 27 9 2 - 3
05:30-6:00 48 32 18 4 - 2
16 Hour Traffic 1931 636 110 335 19 94
24 Hour Traffic 2641 1021 231 368 21 116
Directign: 2 (From .2 Axle . .3 Axle . :xgé?r?;;?e sxgg?r?glae Multi-Trailer ? ?I'rrgil'gl)'(Ie
elhi) Single Unit | Single Unit Unit Trailer (no cargo)
6:00-6:30 55 24 5 4 2 2
6:30-7:00 65 26 2 1 - -
7:00-7:30 69 21 7 5 - 3
7:30-8:00 61 26 3 9 1 -
8:00-8:30 60 23 3 12 - 1
8:30-9:00 55 25 13 5 1 6
9:00-9:30 76 35 3 5 4 3
9:30-10:00 65 30 12 13 3 5
10:00-10:30 90 47 7 6 1 1
10:30-11:00 102 34 8 12 1 7
11:00-11:30 82 35 1 13 1 5
11:30-12:00 75 37 12 17 - 3
12:00-12:30 76 36 3 17 1 8
12:30-13:00 69 32 5 13 1 1
13:00-13:30 88 24 7 9 - 1
13:30-14:00 62 35 1 14 - 4
14:00-14:30 59 40 4 8 - 2
14:30-15:00 82 37 1 17 - 3
15:00-15:30 83 40 2 10 1 1
15:30-16:00 77 36 - 12 - 7
16:00-16:30 105 30 2 9 - 3
16:30-17:00 90 35 1 13 1 2
17:00-17:30 80 36 1 5 1 5
17:30-18:00 69 36 3 10 4 5
18:00-18:30 75 42 5 17 2 5
18:30-19:00 72 43 3 21 - 1
19:00-19:30 67 31 9 16 - 2
19:30-20:00 62 36 4 13 1 1
20:00-20:30 63 34 6 4 - 2
20:30-21:00 67 38 8 10 - 1
21:00-21:30 69 31 5 30 - 1
21:30-22:00 62 35 9 35 - 3
22:00-22:30 47 25 - 11 - -
22:30-23:00 44 18 - 6 - --
23:00-23:30 28 27 - 2 - -
23:30-00:00 32 19 - - - 1
00:00-00:30 29 23 - 3 - -
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00:30-1:00 32 13 -- 7 -- --
01:00-1:30 37 16 - 3 - 1
01:30-2:00 31 18 - 3 - 2
02:00-2:30 27 15 -- 1 -- 1
02:30-3:00 29 18 - 5 - 1
03:00-3:30 34 17 - 6 - 2
03:30-4:00 38 22 -- 2 -- --
04:00-4:30 35 19 - 8 - 2
04:30-5:00 35 19 1 7 - 1
05:00-5:30 34 24 4 4 -- 3
05:30-6:00 51 33 3 8 -- 2
16 Hour Traffic 2332 1070 155 385 26 94
24 Hour Traffic 2895 1396 163 461 26 110
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6) Singhu Border

Direction: 1 2 Axle 3Axe | Jormore | 3ormore | 2or3Axe
(To Delhi) Single Unit | Single Unit Axle S!ngle Axle Slngle Multi-Trailer Trailer
Unit Trailer (no cargo)
6:00-6:30 48 15 - - - -
6:30-7:00 35 17 - - - -
7:00-7:30 25 15 -- 1 - -
7:30-8:00 18 28 - - - -
8:00-8:30 20 35 - - - -
8:30-9:00 23 25 -- 1 - -
9:00-9:30 18 6 - - - -
9:30-10:00 23 13 - - - 1
10:00-10:30 32 22 - - - -
10:30-11:00 13 8 - - - -
11:00-11:30 16 12 - - - -
11:30-12:00 15 15 - - - -
12:00-12:30 13 7 -- - - -
12:30-13:00 30 8 - - - -
13:00-13:30 17 8 - - - 1
13:30-14:00 30 11 - 1 - 1
14:00-14:30 59 11 - - - -
14:30-15:00 19 11 - - - -
15:00-15:30 13 14 -- - - -
15:30-16:00 14 9 - - - -
16:00-16:30 17 6 - - - -
16:30-17:00 15 6 - - - -
17:00-17:30 14 5 - - - -
17:30-18:00 14 3 - - - -
18:00-18:30 15 7 - - - -
18:30-19:00 9 5 - - - -
19:00-19:30 16 7 1 - - -
19:30-20:00 21 20 - - - -
20:00-20:30 28 8 - - - -
20:30-21:00 40 25 - - - -
21:00-21:30 51 37 - - - 3
21:30-22:00 42 30 - - - 1
22:00-22:30 65 30 - - - 2
22:30-23:00 62 49 8 3 - 4
23:00-23:30 45 24 2 1 - -
23:30-00:00 63 38 - 2 - 2
00:00-00:30 58 37 6 —— - -
00:30-1:00 110 44 2 2 - 6
01:00-1:30 97 46 4 5 - 4
01:30-2:00 142 72 2 - - 3
02:00-2:30 104 61 - 2 - -
02:30-3:00 122 62 5 - - 7
03:00-3:30 100 53 2 - - 2
03:30-4:00 83 16 - 2 - -
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04:00-4:30 60 35 4 2 - 5
04:30-5:00 60 35 6 3 - --
05:00-5:30 60 37 7 4 - 3
05:30-6:00 16 5 1 -- -- 1
16 Hour Traffic 763 449 1 3 0 7
24 Hour Traffic 2010 1093 50 29 0 46
Directisn: 2 (From .2 Axle . .3 Axle . :xlc;rgi]r?grylee A?xf)eré?r?grglee Multi-Trailer ? C')I'rr:ilﬁn)'de
elhi) Single Unit | Single Unit Unit Trailer (no cargo)
6:00-6:30 12 22 -- - - 4
6:30-7:00 31 11 2 1 - 3
7:00-7:30 25 13 2 2 - -
7:30-8:00 11 21 1 - - -
8:00-8:30 25 22 - - - -
8:30-9:00 24 10 - 1 - -
9:00-9:30 22 16 3 - - -
9:30-10:00 20 24 2 - - -
10:00-10:30 25 16 8 2 3 7
10:30-11:00 20 25 1 6 - 6
11:00-11:30 18 22 5 5 1 3
11:30-12:00 31 20 1 - - -
12:00-12:30 26 24 - - - -
12:30-13:00 30 37 - - - -
13:00-13:30 26 27 -- - - -
13:30-14:00 32 24 4 4 - -
14:00-14:30 33 16 - 1 - -
14:30-15:00 25 20 - - - -
15:00-15:30 32 16 - - - -
15:30-16:00 108 37 - 1 - -
16:00-16:30 37 16 - - - -
16:30-17:00 34 10 - - - -
17:00-17:30 28 15 - - - -
17:30-18:00 34 13 - - - -
18:00-18:30 23 12 - - - -
18:30-19:00 10 5 - - - -
19:00-19:30 13 8 - - - -
19:30-20:00 65 32 - - - -
20:00-20:30 56 22 - - - -
20:30-21:00 10 6 - - - -
21:00-21:30 20 18 - 3 - -
21:30-22:00 65 20 - 1 1 -
22:00-22:30 102 42 3 1 - -
22:30-23:00 67 25 1 1 - 3
23:00-23:30 62 37 2 5 - 1
23:30-00:00 97 28 3 3 - -
00:00-00:30 65 32 5 8 - 5
00:30-1:00 62 30 5 11 - 3
01:00-1:30 40 37 8 8 -- 7
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01:30-2:00 78 32 -- 2 -- 2
02:00-2:30 34 22 - 6 - 3
02:30-3:00 73 17 2 8 - 4
03:00-3:30 61 15 1 12 - 7
03:30-4:00 40 25 3 5 -- 1"
04:00-4:30 60 30 8 2 3 7
04:30-5:00 60 18 1 6 -- 6
05:00-5:30 36 10 5 5 1 3
05:30-6:00 35 22 1 - - -
16 Hour Traffic 971 600 29 27 5 23
24 Hour Traffic 1943 1022 77 110 9 85
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1.3 OD Interview Survey

1) Saiyan Border

TYPE OF TRUCK Samples

1 111

2 170

3 73

4 22

Total 376
COMMODITIES CARRIED Samples

1 12

2 7

4 6

5 7

6 44

8 45

9 140

10 15

11 4

12 4

13 11

14 8

15 8

16 16

17 1

18 13

19 17

22 18

Total 376
FACILITIES OF ORIGIN Samples

1 176

2 25

3 1

4 1

5 9

6 29

7 100

8 2

9 38

Total 381
Tonnege Carried (Ton) Samples

0 8

5 19

10 38

15 96

20 135
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25 40

30 36

40 1

Unknown 10

Total 383
Travel Time (Hours) Samples

10 4

20 14

30 8

40 13

50 4

60 13

70 8

80 15

90 8

100 6

110 10

120 5

130 7

140 15

150 19

160 14

170 9

180 12

190 20

200 8

210 13

220 7

230 4

240 4

250 3

260 7

270 4

280 7

290 1

300 4

320 2

330 4

Unknown 102

Total 374

2) Shahjhanpur Border

TYPE OF TRUCK Samples

1 211

2 367

3 66

4 4

Total 648
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COMMODITIES CARRIED Samples
1 19
2 11
3 7
4 9
5 15
6 59
7 15
8 207
9 113
10 26
12 7
13 26
14 3
15 4
16 63
17 3
18 7
19 16
20 7
1
22 72
23 1
Total 691
FACILITIES OF ORIGIN Samples
1 298
2 50
3 2
4 21
5 158
6 119
7 7
8 4
9 38
Total 697
FACILITES OF DESTINATION Samples
1 187
2 41
3 1
4 10
5 138
6 203
7 5
8 13
9 95
Total 693
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Tonnege Carried (Ton) Samples
0 12

5 64

10 255

15 201

20 104

25 29

30 12

35 2

45 1

50 8
Unknown 16
Total 704
Travel Time (Hours) Samples
10 3

20 5

30 23

40 27

50 22

60 18

70 22

80 27

90 33

100 24

110 32

120 29

130 26

140 31

150 37

160 43

170 26

180 39

190 29

200 10

210 33

220 13

230 19

240 7

250 7

260 5

270 3

280 7

290 2

300 4

310 1

320 2

350 1

520 1

Total 611
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3) Naubatput Border

TYPE OF TRUCK Samples

1 190

2 206

3 30

4 42

1

Total 469
COMMODITIES CARRIED Samples

1 42

2 43

3 10

5 16

6 63

7 7

8 55

9 97

10 19

11 5

12 3

13 5

14 13

15 4

16 11

17 4

18 10

19 38

20 3

21 1

22 16

23 4

Total 469
FACILITIES OF ORIGIN Samples

1 225

2 2

4 6

5 52

6 70

7 61

8 3

9 60

Total 479
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FACILITES OF DESTINATION Samples

1 73

2 4

3 1

4 1

5 43

6 243

7 74

8 13

9 26

Total 478
FACILITES OF DESTINATION Samples

1 128

5 11

6 176

7 62

8 1

9 2

Total 380
Tonnege Carried (Ton) Samples

0 1

5 10

10 134

15 88

20 95

25 57

30 33

35 7

40 9

45 1

50 1

Unknown 52

Total 488
Travel Time (Hours) Samples

10 14

20 7

30 7

40 9

50 9

60 6

70 4

80 16

90 13

100 14

110 13
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120 5

130 12

140 9

150 12

160 13

170 9

180 3

190 7

200 2

210 3

230 1

240 1

260 4

270 2

300 1

310 5

320 1

330 2

350 1

390 1

420 1

Unknown 180

Total 387
4) Koshi Border

TYPE OF TRUCK Samples

1 180

2 161

3 14

4 41

Total 396

COMMODITIES CARRIED Samples

1 36

2 8

3 4

5 3

6 84

7 3

8 51

9 123

10 21

12 8

13 6

14 3

15 6

16 6

17 2
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18 6

19 11

21 1

22 3

23 1

Total 386
FACILITIES OF ORIGIN Samples
1 211

2 10

5 37

6 9

7 109

8 1

9 18

Total 395
FACILITES OF DESTINATION Samples

1 122

2 3

3 1

5 40

6 102

7 91

8 7

9 26

Total 392
Tonnege Carried (Ton) Samples
0 1

5 23

10 76

15 92

20 73

25 40

30 45

35 4

40 1

50 5

36

Total 396
Travel Time (Hours) Samples
10 21

20 5

30 9

40 18

50 6

60 8
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70

—_
—_—

80 5

90 26

100 25

110 30

120 20

130 18

140 17

150 8

160 5

170 11

180 6

190 2

200 3

210 9

230 4

240 3

250 1

260 1

270 1

280 2

350 2

370 3

380 2

Unknown 80

Total 362

5) Achhar/Bhillar Border

TYPE OF TRUCK Samples

1 186

2 193

3 42

4 6

Total 427
COMMODITIES CARRIED Samples

1 42

2 2

3 1

4 1

5 5

6 51

7 13

8 73

9 143

10 25

11 3

12 10
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13 19

15 5

16 30

17 1

18 3

19 24

20 5

22 38

23 2

Total 496
FACILITIES OF ORIGIN Samples

1 366

2 1

4 5

5 6

6 63

7 9

8 7

9 44

Total 501
FACILITES OF DESTINATION Samples

1 257

2 24

3 1

4 7

5 6

6 144

7 15

8 7

9 40

Total 501
Tonnege Carried (Ton) Samples

5 42

10 163

15 80

20 83

25 24

30 14

35 4

40 1

50 37

Unknown 57

Total 505
Travel Time (Hours) Samples

10 7
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20 32

30 15

40 34

50 39

60 42

70 37

80 40

90 25

100 19

110 30

120 17

130 37

140 22

150 19

160 16

170 12

180 10

190 2

200 4

210 3

230 1

240 3

260 2

280 1

290 2

420 1

580 1

Total 473
6) Singhu Border

TYPE OF TRUCK Samples

1 408

2 215

3 10

4 1

Total 634

COMMODITIES CARRIED Samples

1 61

3 6

4 1

5 12

6 73

7 8

8 160

9 235

10 9

11 3
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12 8

13 9

14 1

15 4

16 18

18 1

19 6

20 7

21 6

22 11

Total 639
FACILITIES OF ORIGIN Samples

1 263

2 12

4 10

5 63

6 181

7 42

8 9

9 77

Total 657
FACILITES OF DESTINATION Samples

1 197

2 3

3 1

4 2

5 49

6 275

7 24

8 20

9 83

Total 654
Tonnege Carried (Ton) Samples

0 7

5 114

10 282

15 91

20 84

25 8

30 3

35 1

40 2

50 6

Unknown 62

Total 660
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Travel Time (Hours) Samples
10 45
20 72
30 96
40 50
50 39
60 43
70 55
80 68
90 33
100 25
110 13
120 32
130 23
140 21
150 11
160 2
170 4
180 2
190 1
200 1
250 1
260 1
Unknown 10
Total 648
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1.3 OD Matrices

1) Saiyan Border

ANDHRA|

IORIGIN STATE PRADES
H

[ARUNAC|

HAL

PRADES|
H

[ASSAM

BIHAR

CHATTI
SH
GARH

DELHI

GUJARA|
T

HARYAN|

HIMACH
AL
PRADES
H

AND

[JANMIMO

KASHMI
R

JHARKH
[AND

KARNAT

AKA KERALA

MAHAR
IASHTRA

INAGALA
ND

ORISSA

PUNJAB

RAJAST
HAN

TAMI

NADU

L
HAL

UTRANC|

UTTAR
PRADES|
H

WEST

BENGAL To

Unknown|

tal

[ANDHRA PRADESH

2)

CHATTISH GARH

1

1

DELHI

[GUIARAT

1

]

HARYANA

HIMACHAL PRADESH|

JAMMU AND KASHMI|

JHARKHAND

KARNATAKA

KERALA
MADHYA PRADESH

MAHARASHTRA

PUNJAB

RAJASTHAN

TAMIL NADU

UTRANCHAL

UTTAR PRADESH

Total

1

il

2) Shahjhanpur Border

ORIGIN STATE

ANDHRA|
PRADES
H

DELHI

GOA
DAMAN
AND DIU

GUJARA

HADR,
AD

AB

HARYAN
A

AL

H

HIMACH

PRADES

JAMMU
AND
KASHMI

R

KARNAT
AKA

KERALA

MADHY

A
PRADES
H

MAHAR
ASHTRA

PUNJAB

RAJAST
HAN

TAMIL
NADU

UTTAR
PRADES
H

Unknown|Total

DHRA PRADESH

HANDIGARH

ELH

20

67,

OA DAMAN AND DI

UJARAT

IARYANA

N}

I|IZ|(®|®|0|0|>

IMACHAL PRADESH

AMMU AND KASHMIR

KARNATAKA

NI N

KARNATAKA

ERALA

ADHYA PRADESH

AHARASHTRA

o[n|w|ofn

PUNJAB

sl

RAJASTHAN

N[0!

TAMIL NADU

w|o©!

UTTAR PRADESH

18

18

11

Unknown

Total

107

48

EN NI

146

115]

S| R[R|S|B[S

3) Naubatput Border

ORIGIN STATE

ANDHRA|
PRADES

ASSAM

BIHAR

CHANDI
GARH

DE

LHI

HARYAN
A

JAMMU
AND
KASHMI

JHARKH
AND

MADHY

ORISSA

PUNJAB

HAN

RAJAST

uTranc|Y

HAL

TTAR

PRADES
H

WEST
BENGAL

Unknown|Total

DHRA PRADESH

PRADES
1

AR

N
SSAM
H

LHI

11

®(O|®[>]>

UJARAT

10

HARYANA

HIMACHAL PRADESH

nfovofw

JAMMU AND KASHMIR

e L B

=lowfw

JHARKHAND

42

MADHYA PRADESH

w

16

MAHARASHTRA

ORISSA

19

PUNJAB

17

27

RAJASTHAN

®|n

1"

29

UTRANCHAL

UTTAR PRADESH

60

®|= oo

N

116

WEST BENGAL

15|

19

54

Unknown

Total

17

25

30

NS

108

59

485

4) Koshi Border

ORIGIN STATE
H

ANDHRA
PRADES

ARUNAC]
HAL
PRADES
H

ASSAM

BIHAR

DELHI

GUJARA
T

HARYAN

JHARKH

AND

MADHY
A
PRADES
H

KARNAT
AKA

MAHAR
ASHTRA

MANIPU
R

ORISSA

PUNJAB [SIKKIM

H

UTTAR
PRADES

WEST

BENGAL Unknown

Total

ANDHRA PRADESH
SSAM

BIHAR

DELHI

14]

Sl~|=[e

HARYANA

ENE)

P

o[~

HIMACHAL PRADESH

JAMMU AND KASHMIR

JHARKHAND

SIS

KARNATAKA

25

~|o

MADHYA PRADESH
MAHARASHTRA

PUNJAB

RAJASTHAN

RAJSTHAN

[ TAMILNADU

RANCHAL

TTAR PRADESH

22|

TTARANCAHAL

BEEE

EST BENGAL

16

21

]

otal

97

79

35

24

396
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5) Achhar/Bhillar Border

HIMACH UTTAR
GUJARA|HARYAN|AL KARNAT |MAHAR RAJAST

ORIGIN STATE DELHI T A PRADES|AKA ASHTRA PUNJAB HAN ERADES Unknown|Total

H
ANDHRA PRADESH 1 2 3
DELHI 1 40 41
GOA DAMAN AND DI 2 5 1 1 3 12
GUJARAT 3 1 162 166
HARYANA 1 8 9
KARNATAKA 1 1
KERALA 6 6
MAHARASHTRA 45 157 11 2 1 10 1 227
RAJASTHAN 28 28
TAMIL NADU 2 1 3
UTTAR PRADESH 2 2
Unknown 3 3
Total 48 176 13 2 3 244 1 13 1 501
6) Singhu Border

HIMACH [JAMMU UTTAR

CHANDI HARYAN|AL AND KARNAT |MAHAR RAJAST

ORIGIN STATE GARH DELHI A PRADES|KASHMI [AKA ASHTRA PUNJAB HAN ::RADES Unknown|Total

H R
ANDHRA PRADESH 3 3
ASSAM 2 2
CHANDIGARH 1 1
CHATTISH GARH 14 14
DELHI 4 2 35 13 9 37 100
HARYANA 139 6 3 1 2 2 8 161
HIMACHAL PRADESH 68 1 2 71
JAMMU AND KASHMIR 5 5
MADHYA PRADESH 2 2
MAHARASHTRA 1 11 2 14
PUNJAB 245 10 1 1 5 262
RAJASTHAN 1 4 5
UTTAR PRADESH 3 2 2 7
WEST BENGAL 2 2
Unknown 3 4 7
Total 4 482 81 13 12 2 1 44 2 15 656
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1.4 Questionnaire

Heavy Vehicle Count Survey
— Feasibility Study on the Dedicated Freight Corridor Project

Survey Locabion ...................

........ Direction: To Delhi

From Delhi

Date:

Category
of
heavy
vehicle

2 Axle
Single Unit

&

3 Axle
Single Unit

4 or more
Axle Single
Unit

3 or more
Axle Single
Trailer

Multi-
Trailer

2 or 3 Axle
Trailer
(no cargo)

o

6:00-6:30

6:30-7:00

7:00-7:30

7:30-8:00

8:00-8:30

8:30-9:00

9:00-9:30

9:30-10:00

10:00-10:30

10:30-11:00

11:00-11:30

11:30-12:00

12:00-12:30

12:30-13:00

13:00-13:30

13:30-14.00

14:00-14:30

14:30-15:00

15:00-15:30

15:30-16:00

16:00-16:30

16:30-17:00

17:00-17:30

17:30-18:00

18:00-18:30

18:30-19:00

19:00-19:30

19:30-20:00

20:00-20:30

20:30-21:00

21:00-21:30

21:30-22:00
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2) Please answer the state-wise modal share of cargo carried at major ports during Year 2005/06.

Freight Survey Form D (Forwarders)

Please count mix-use of rail+truck into ‘rail’

Port

Share of Rail/Truck carried between Ports and Origin/Destination (%)

Delhi

Punjab

Uttar Pradesh

Gujarat

Rajasthan

Andhra
Pradesh

Karnakata

Rail Truck

Rail Truck

Rail

Truck

Rail Truck

Rail Truck

Rail Truck

Rail Truck

Import
Cont.

INPT*

Export
Cont.

Pipavav

Import
Cont.
Export
Cont.

Import
Cont.

Kandla/
Mundra

Export
Cont.

Import
Cont.

Chennai

Export
Cont.

*!'including GTI and NSICT
**: the modal share between rail and truck is estimated by the share between the number of cargos (TEUs)
carried to the ICD by rail and cargos carried to CFS and ICD by road.

Rail Truck

36 64

D. Rail Service
1) Please answer average dwell time* at each port and haulage charge** per FEU (forty-feet equivalent unit) and time when carrying container

cargo to the following major ICD by railway.

(example) Please answer 100% in total

answer the average charge paid by existing shippers/consignees.

Please leave a blank, if no containers
carried by your company.

Freight Survey Form D (Forwarders)

If the haulage charge varies depending on the contract (one-way/round trip or volume discount),

Port ICD by Rail
TKD Dhandari Kalen Dadri Sabarmati Kanakpura Sanat Nagar Whitefield
(Delhi) (Ludhiana) (G. Noida) (Ahmedabad) Jaipur; (Hyderabad) (Bangalore)
Avera | Haula | Haula | Avera | Haula | Haula | Avera | Haula | Haula | Avera | Haula | Haula | Avera | Haula | Haula | Avera | Haula | Haula | Avera | Haula | Haula
ge ge ge ge ge ge ge ge ge ge ge ge ge ge ge ge ge ge ge ge ge
Dwell | Time | Charg | Dwell | Time | Charg | Dwell | Time | Charg | Dwell | Time | Charg | Dwell | Time | Charg | Dwell | Time | Charg | Dwell | Time | Charg
Time | (days) e Time | (days) e Time | (days) e Time | (days) e Time | (days) e Time | (days) e Time | (days) e
(days) (Rs. [ | (days) (Rs./ | (days) (Rs./ | (days) (Rs./ | (days) (Rs./ | (days) (Rs./ | (days) (Rs./
FEU) FEU) FEU) FEU) FEU) FEU) FEU)
Pipavav
Kandla/
Mundra
Chennai

*: dwell time is the time cargo remains in an in-transit storage area while awaiting shipment by rail transportation.
**: haulage time/charge is the time/charge to transport the cargo by road/rail.
##¥: including GTI and NSICT

e) Please answer by the first decimal place
Haulage Haulage
Time Charge
(days) | (Rs./FEU)
2.0 50,000.0 |

- 40 -

Please leave a blank, if no containers
carried by your company.




d)
Haula
ge
Charg
e
(Rs./
FEU)

Haula
ge
Time

hitefield
(days)

Bangalore

I\
Avera
ge
Dwell
Time
(days)

Haula
ge
Charg
e
(Rs. /
FEU)

ge
Time
(days)

Haula
Please leave a blank, if no containers

carried by your company.

Hyderabad
(Sanat Nagar)

Avera
ge
Dwell
Time
(days)

Freight Survey Form D (Forwarders)

Haula
ge
Charg
e
(Rs. /
FEU)

Jaipur
(Kanakpura)
ae
Time

Avera

Haula
(days)

(days)

Time

Haula
ge
Charg | Dwell
(Rs.f
FEU)

Haula
ge
Time

Ahmedabad
(Sabarmati)

Avera
ge
Time
(days)

Dweell

Major Cities by Truck

Haula
ge
Charg
o
(Rs./
FEU)

G. Noida
(Dadri)
Haula
ge
Time
(days)

Avera
ge
Dwell
(days)

If the haulage charge varies depending on the contract (one-way/round trip or volume discount),
Time

ge
Charg

e
(Rs./

Haula
FEU)

Ludhiana
(Dhandari Kalen)
Haula
ge
Time
(days)

Avera

ge

Dwell

Time

(days)

Haulage

Charge
(Rs. / FEU)
50,000.0

Haula
ge
Charg
e
(Rs. /
FEU) |

Delhi
(TKD)
Haula
ge
Time
(days)

Time
(days)

Dwell

ge

example) Please answer by the first decimal place

1) Please answer average dwell time* at each port and haulage charge** per FEU (forty-feet equivalent unit) and time when carrying container
Avera

cargo to the following major city by truck.
*: dwell time is the time cargo remains in an in-transit storage area while awaiting shipment by truck.

**, haulage time/charge is the time/charge to transport the cargo by road/rail.

answer the average charge paid by existing shippers/consignees.
**%1 including GTI and NSICT

E. Road Service

Port
JNP‘r***
Pipavav
Kandla/
Mundra
Chennai
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