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Executive Summary
1. Introduction

Ministry of Railways established “Dedicated Freight Corridor Corporation of India Limited
(DFCCIL)” as a Special Purpose Vehicle (SPV) for construction, operation and maintenance
of the dedicated freight corridors. DFCCIL is to undertake planning & development,
mobilization of financial resources and construction, maintenance and operation of the
dedicated freight corridors. DFCCIL was incorporated as a company under the Companies
Act,1956 on 30" October 2006. Mumbai-Delhi and Delhi-Howrah routes have a current
capacity utilization of more than 140%. This has led to the saturation of the Railways system
in terms of line capacity utilizations on these corridors, which are specifically called the
Western and Eastern Corridor respectively. Dankuni -Sonnagar-Ludhiana section of the DFC
is identified as the Eastern Corridor with a total length of 1839 km, while the section from
Jawaharlal Nehru Port Trust (JNPT) to Dadri via Vadodara- Ahmadabad - Palanpur-Phulera
- Rewari is identified as the Western Corridor having total length of 1483 km.

Present EA study pertains to development of single-track Pilkhani to Sahnewal (Ludhiana)
section of the Eastern Dedicated Freight Corridor (EDFC) covering about 175 km in length.

2. Objective of the Assignment

The prime objective of the Environment Assessment (EA) study is to identify the likely
environmental impacts and their magnitude during various stages (design, construction and
operation) of the project and develop cost effective mitigation and monitoring measures
along with institutional mechanism to enhance the environmental sustainability of the project.

3. Scope of Environmental Assessment

The scope of current assignment includes environmental assessment of Pilkhani-Sahnewal
section based on Environmental Management Framework (EMF) of DFCCIL for EDFC
prepared earlier shall prevail. EMF is available on DFCCIL website.

4. Project Description

The project section from Pilkhani to Sahnewal covers three states starting at Pilkhani in Uttar
Pradesh, passing through Haryana and finally terminating at Sahnewal near Ludhiana city in
Punjab covering districts of Saharanpur (Uttar Pradesh), Yamunanagar & Ambala (both in
Haryana) and Patiala, Fatehgarh Sahib & Ludhiana (all in Punjab).

The DFC rail lines have been generally planned adjacent to existing rail line except at
detours (Ambala, Rajpura and Sirhind) and grade separations (Ambala, Shambhu, and
Sirhind). Under this project, an electrified single line of 175 km between Pilkhani and
Sahnewal is proposed to be constructed with no surface crossing.

4.1 The key project components and activities

The key project components and activities involve laying of formation alignment, construction
of crossing station, Junctions stations, new bridges , Rail Flyovers (RFOs), RUBs, ROBs,
level crossings, staff quarters (at each crossing or junction stations), temporary workshops,
offices maintenance yards /depots, flyover/grade separator, signalling, telecommunication,
and safety infrastructure. The DFC length in parallel and detours portions is given in Table-1
below:

Table-1: Lengths in Parallel and Detour Sections Pilkhani- Sahnewal Section of EDFC

Section Length in Parallel Length in Detour Total Length ( km)
Section (km) Section ( km)

Pilkhani- Sahnewal

(Ludhiana) 162.21 12.79 175.00
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5. Environmental Laws and Regulations

Current regulations of Government of India do not require railway projects to seek for
Environmental Clearance from the Ministry of Environment and Forests (MoEF) under the
Notification of 14.9.2006 of the Environment (Protection) Act, 1986 and thus mandate
undertaking of an Environmental Impact Assessment (EIA) study for undertaking the project.
However, considering the magnitude of activity that is envisaged as part of EDFC, DFCCIL
has undertaken the present Environmental Assessment (EA) and prepared an
Environmental Management Plan (EMP) to mitigate potential negative impacts of the project.
Environmental Management Framework (EMF) of DFCCIL developed during earlier EA of

Bhaupur-Khurja remains valid for this current Pilkhani-Sahnewal section also.

5.1 Key Environmental Laws and Regulations

Following Table-2 presents key environmental laws and regulations promulgated by the

Government of India and relevant to the Pilkhani-Sahnewal Section of EDFC.

Table 2: Environmental Regulations and Legislations

S. No. | Act/Rules Purpose Applicability Authority
1 Environment To protect and improve The project activities should | MoEF. Gol; DoE,
Protection Act-1986 overall environment maintain emission State Gov. CPCB;
standards SPCB
2 Environmental Impact | To provide environmental | Railway projects are not MOEF/SEIAA
Assessment clearance to new included in the Notification
Notification- 14th Sep- | development activities of 14th Sep, 2006 and EC
2006 following environmental under this Act is not
impact assessment applicable. However, as per
MoEF's amended
notification dated 9.9.2013
mining of minor minerals
through borrow / quarry
areas which will be used in
project, require prior
environmental clearances
3 Notification for use of Reuse large quantity of Possibility of use of fly ash MoEF
fly ash,1999 fly ash discharged from shall be explored in
thermal power plant to Engineering designs
minimize land use for
disposal
4 The Indian Forest Act, | To check tree felling Applicable. Forest land is MOoEF and state
1927 deforestation by involved in the project. Forest Department
The Forest restricting conversion of
(Conservation) Act, forested areas into non-
1980 forested areas
The Forest
(Conservation) Rules,
1981
5 MOoEF circular (1998) Protection / planting Applicability of Forest MOoEF and state
on linear Plantation on | roadside strip as (Conservation) Act to forest department
roadside, canals and avenue/strip plantations Roadside and railside strip
railway lines modifying | as these are declared Plantations
the applicability of protected forest areas.
provisions of Forest
(Conversation) Act, to
linear Plantation
6 Air (Prevention and To control air pollution by | Emissions from construction | State Pollution
Control of Pollution) specifying the emission machinery and vehicle Control Boards of
Act, 1981 standards. should be checked time to Uttar Pradesh,
time. Haryana & Punjab
7 Water Prevention and | To control water pollution | Various parameters in State Pollution
Control of Pollution) by controlling discharge Effluents from construction Control Boards of
Act, 1974 of pollutants as per the sites and workshops are to Uttar Pradesh,
prescribed standards be kept below the Haryana & Punjab
prescribed standards
8 Noise Pollution The standards for noise DG sets at construction State Pollution
(Regulation and for day and night have sites and workshops should | Control Boards of
Control Act) , 2000 been promulgated by the | be provided with acoustics Uttar Pradesh,
MOoEF for various land enclosures. Haryana & Punjab
uses.
= ES-1
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S. No. | Act/Rules Purpose Applicability Authority
9 Ancient Monuments Conservation of cultural No. Monuments
and Archaeological and historical remains No ASI monument is Authority of India
Sites and Remains found in India located within 300m from
(Amendment and proposed DFC track on
Validation) Act,2010 either side.
But ‘chance find’, if any,
shall be governed by the
Act & to be surrendered to
Competent Authority.
10 Public Liability and Protection form Shall be taken as per State Pollution
Insurance Act, 1991 hazardous materials and requirements Control Boards of
accidents. Uttar Pradesh,
Haryana & Punjab
11 The Explosives Act, Safe transportation, Respective Authorization Chief Controller of
1884 storage and use of shall be obtained from Explosives (CCoE)
explosive material CCoE
12 Minor Mineral and For opening new borrow Quarry Licenses shall be District
Concession Rules, pits & quarry. obtained by Contractors. Collector/Mining
The Mining Act authority of the area
13 Central Motor Vehicle | To check vehicular air All vehicles in Use shall Motor Vehicle
Act, 1988 and Central | and noise pollution and obtain Pollution Control Department of the
Motor Vehicle Rules, authorisation to drive Check certificates and shall | state
1989 vehicle be driven by personnel with
proper licence.
14 The Mining Act For safe & sound mining Quarry licence to be State Govt. Dept. Of
activity obtained by the Contractor Mines
15 Hazardous waste Management and storage | Applicable State Pollution
(Management , of hazardous waste. Control Boards of
Handling & Tran Uttar Pradesh,
boundary) Rules, 2008 Haryana & Punjab /
MoEF
16 The Railway Land acquisition Applicable Gol
(Amendment) Act,
2008
17 The Petroleum Use and storage of Applicable CCOE /District
(Amendment) Rules, petroleum products Collector of the area
2011
18 Municipal Solid Management & disposal Applicable SPCB
Wastes (Management | of Construction &
and Handling) Rules, Demolition debris
2000. Municipal Solid
Wastes (Management
and Handling) Rules,
2000.

Besides the above, any other Act or Rule of Govt. of India or State Govt. directly relevant to
the project shall be followed during implementation.

5.2 The World Bank Operational Policies

The project is proposed to be funded by the World Bank. This will require project to comply
with World Bank Operational Policies. The operational policies of the Bank that are triggered
with details of their applicability to the Project are provided in the following Table.-3. The
World Bank Environment Assessment (EA) requirements are based on a three-part
classification system such as Category ‘A’, Category ‘B’ and Category ‘C’ as defined by the
World Bank OP 4.01. A Project designated as Category ‘A’, requires a full Environmental
Assessment (EA) whereas Category ‘B’ projects require a lesser level of environmental
investigation. Category ‘C’ projects require no environmental analysis beyond determination.

Table-3: World Bank Safeguard Policies

Sl. |Safeguard| Subject |[Triggered| Triggered By Mitigation Measures |Documentation
No. | Policy Category
1. |OP4.01 |Environment [Yes Sensitive  areas| Mitigation measures |[EA and EMP
Assessment and impacts on|incorporated prepared
environmental and
social components

ES - iii



Pilkhani- Sahnewal Section of EDFC

Sl. |Safeguard| Subject [Triggered| Triggered By Mitigation Measures |Documentation
No. | Policy Category
2. |OP4.11 |Physical Yes Risk to culturall Adequate mitigation | EMP & RAP
Cultural properties measures if affected prepared
Resources
3. |OP4.36 |Forestry Yes Diversion of forest| To be carried out as per |As  applicable
land Forest  (Conservation) {under the Act.
Act, 1980
4. IFC Labour &|Yes Labour andCompliance of IFCEIA & EMP
Performan |Occupational construction camp | Standards prepared;
ce Health Safety &
Standards Occupational
Health
measures
during
construction
adequately
covered in
Contract
document &
reference
document  of
SHE manual.

Physical work proposed under this project is expected to cause significant Environmental &
Social impacts involving large scale land acquisition (325 Ha.), significant earth work ((7.3
million m®) & construction materials (0.1 m*® ballast) and expected to have impact on
environment (felling of 42400 trees & diversion of 175 Ha. Protective Forest land), relocation
of 8 CPRs as well as construction work on 175 km linear work front involving construction
equipment etc. Therefore, the Project is considered as Category ‘A’ as per the World Bank
safeguard policy. This will help in making the construction stage more environment
compliant and also setting up a system for better and more environment friendly construction
in the project area. DFCCIL is committed to establish the most efficient and eco-friendly
systems.

6. Baseline Environment

The existing environmental conditions have been studied based on primary and secondary
data collection and analysis. For effective analysis, the entire alignment is divided into two
stretches i.e. Pilkhani to Ambala and Ambala to Sahnewal. Based on the guidelines of
Ministry of Environment, Forest and Climate Change ( MOEF&CC), Government of India for
the environmental impact assessment of road/rail projects the impact study of the project
covers area within 100 m on either side of the proposed rail corridor alignment including
detours: The study area was extended to cover a buffer zone of 7 km wide on either side of
the proposed alignment, to analyse the land-use, identify environmentally sensitive locations,
if any and understand the overall drainage pattern of the area.

The primary data was collected through sampling, testing and analysis for physical
environment namely- air quality, water, soil, noise & vibration, biological and socio-economic
aspects at various locations to assess the baseline status both in the core and buffer zone.
The baseline status is summarised below in Table-4:

Table-4: Summary of Environmental Features

S. Components Environmental Features
No Remarks
1. | Ecological No ecologically sensitive area in both | The Protected Forest land
core and buffer zone of the study area diversion is 175 Ha. in railway
land along existing IR track.
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S. Components

Environmental Features

Remarks

Tree cover

Poplar, Eucalyptus, Mango, Neem and
Shisam are the most dominant species
observed.

Approx. 42400 trees need to be cut. Out
of this, 20526 trees are in private land,
21875 trees are under Protective Forest.

All along the alignment

2. | Archaeological
Monuments

No ASI monument / structure is affected.

3. National
Wildlife
Sanctuary,
Wetland

Park,

None

4, Water Bodies

Surface water quality largely conforms to
the CPCB prescribed standards while
the groundwater quality conforms to the
drinking water standards (BIS: 10500).

The alignment passes through over
exploited blocks of Jagadhari,
Mustafabad, Rajpura, Sirhind and

Crossing Rivers — Yamuna,
Markanda, Tangri and
Ghaghhar

Crossing Canals — Western
Yamuna Canal, Bhakra Canal

Khanna, critical blocks of Barara and
Doraha and semi-critical blocks of
Saharanpur district

5. | Land-use Primarily agricultural (62%) followed by | -
settlement area (17.3%), water bodies
(0.7%), open land (18%), vegetation

(1.8%), barren land (0.2%).

7. Public Consultation and Disclosure

The proponents consulted are of the view that the proposed project activities are not likely to
cause any significant environmental impacts. Public consultation meetings (PCM)were
organised in 2009-10, 2011-12 and again in 2013. However, they are appreciative of the
possible impacts during the construction and operation phases of the proposed project and
have shown their willingness to implement suggested mitigation measures in the EIA. The
project received over-whelming support and consent from all local people including PAPs,
provided adequate compensation is paid. Summary of views & concerned expressed during
PCM are as follows:-

Impact on environment, forest, national park/ wildlife sanctuary, afforestation policy
Air/ water / soil pollution and noise / vibration issues

Access through level crossings, underpasses, FOB, traffic congestion, drainage
Possibility of accident due to DFC alignment’s close proximity to habitation

Loss of livelihood due to land acquisition, job to landless families

Land compensation, jobs in lieu of land.

During discussions, project proponent DFCCIL clarified and explained proposed measures
to be taken in design stage, construction phase as well as operation phase to either
eliminate or reduce the issues to acceptable level. Participants were satisfied with response
of project authority & Consultants. The main point of concern of the villagers, residents in the
encroached area was pertaining to compensation against loss of land and the mode of
payment. People are looking forward for quick compensation and start of work. The
Government regulators like Forest Department, Pollution Boards, Municipal Authorities and
Local NGOs also supported and favoured the project.

All the concerns of public consultations have been addressed in Resettlement Action Plan
(RAP) and Environmental Management Plan. Further, stake-holders’ discussions were
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conducted in 2013 & 2014 as well. DFC alignment has not undergone any change since
2012 when most of the PCMs were conducted.

8. Alternative Analysis

Since development is proposed along the existing railway track, the alternative analysis was
carried out for ‘with’ and ‘without’ project options and detour areas. ‘With-project’ option is
deemed as the optimal solution, as far as its feasibility and sustainability during its project life
and beyond can be ascertained. It will generate overall positive social, environmental, and
economic impacts. In the ‘without project’ scenario, additional pressure will increase on our
already stressed roads, which will further deteriorate the air quality and noise levels due to
idling of vehicles. Further, the project area will be deprived of benefits such as the timely and
faster movement of coal, steel, fertilizers and agricultural products to market places,
resulting in substantial employment and business opportunities of the area.

Alternatives alignment for detours at Ambala, Rajpura and Sirhind were evaluated with
respect to land use change, rehabilitation and resettlement, ecological aspects,
environmental impacts, traffic management, public acceptability, and technical feasibility.
The Detour alignments proposed by DFCCIL were found best suited and acceptable from
environmental perspective.

Table-5 : Detour length details

Detour Length (km)
Ambala 4.39
Rajpura 4.00
Sirhind 4.40
Total 12.79

8.1 Social Impact

Total 355 Ha land needs to be acquired, out of which 325 Ha is private land, and balance 30
Ha is Govt. land. Detailed Resettlement Action Plan (RAP) report has been prepared
seperately.

The alignment of Pilkhani- Sahnewal section of EDFC has been planned in most portion
(162.21 km out of 175 km) on the available Indian Railway land. This has minimised the
impacts on agriculture land, local community, trees, natural resources and ecology. The
bridges have been planned parallel to existing bridges and in close proximity, which will
avoid impacts on aquatic environment of water bodies.

9. Potential Impacts

The project is unlikely to cause significant environmental impacts. The environmental
impacts will be temporary during construction and EMP provides mitigation measures. Brief
details of identified potential impacts associated with this project are given below:

a) Diversion of 175 Ha. protected forest on account of linear plantation on railway land
and along highways in UP, Haryana & Punjab; Trees are local species.

b) Cutting of about 42400 trees which include the trees on the forest land and other govt
and private lands;

c) Earth work of 7.3 million m® in embankment and 0.1 million m?3 of ballast;

d) Increased noise & vibration levels in Sensitive Receptors (SRs) located close to the
alignment; 13 SRs within RoW are proposed for noise barriers with one requiring
relocation.

e) Health & safety issues during construction activities;

f) Alignment passes over one perennial river Yamuna, three major rivers & Yamuna
canals.

g) Compensatory afforestation shall be undertaken as per the forest clearance
conditions and the conditions of tree felling as laid down by the State Government.
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h) Access to community structures/resources shall not get affected during any stage of
the project.
i) 8 common property resources (CPR) to be relocated.

10.Measures for the Mitigation of Environmental Impacts

Mitigation measures have been proposed for countering potential impacts. These are as

follows:
a)

b)

f)

0)
p)

Compensatory afforestation against protected forest land acquired as per
condition of MoEF while granting permission;

Plantation of about 30,000 trees; compensatory plantation will be carried out as
described in the chapter.

Dust suppression measures are proposed during earthwork.

Permission will be obtained from concerned authority for quarrying and necessary
conditions complied with;

Noise suppression & suitable noise barriers are proposed for sensitive receptors;
13 sensitive receptors will require either relocation or noise barrier. However, all
sensitive receptors within RoW required re-location.

Vibration control measures during design stage of track and locomotive & rakes
besides vibration suppression measures like plantation are proposed for the
identified sensitive receptors;

Relocation of affected CPRs;

Occupational Health & safety measures for workers during construction activities
and at labour camps;

Water quality of only perennial river Yamuna & other canals crossing the DFC
alignment will be monitored and maintained;

Suitable drainage will be provided.

Discharge of wastewater during construction phase will be as per EMP and
suitable oil catch pits will be provided where necessary.

Seismic zone-IV in Punjab will be considered during detailed design as per
relevant Railway codes/ standards.

Water requirement plan will be drawn by the Contractor for meeting water
demand during construction. Effort will be to use surface water to maximum
extent and dependence on ground water will be kept minimum keeping in view of
scarcity & Authority’s decision to allow 25% of the yield for industrial purpose,
subject to the permission granted.

Resilient fastners or its improved version will be provided for suppression of
vibration. This is in practice in Indian Railways already.

Tree plantation plan has been drawn in this report.

Water requirement management during construction, Construction wastes &
debris management plan, Siting management plan of construction camp &
facilities and Silicosis exposure reduction plan are annexed as broad guidelines
for the contractor to develop own plans & implement during construction.

11. Environmental Management Plan

Environmental Management Plan describes specific mitigation measures. These include

following:
i.

Vil.

About 42400 trees along the alignment will be felled. Plantation plan is drawn and
would be taken up;

Afforestation against about 175 Ha. protected forest land to be diverted;
Rehabilitation plan for borrow areas/quarry sites;

Noise barriers of various degrees or relocation for 13 number of sensitive
receptors;

Borrow area management plan to control degradation of surrounding landscape
for excavation work following of standard IRC-10:1961;

Specific safety and silicosis exposure reduction strategy during construction;

Soil protection measures;
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viii.

Xi.
Xii.
Xiii.

Xiv.
XV.

XVi.

Temporary drainage during construction;

Silt fencing at major bridge work to prevent construction debris, mud etc. going
into the river to protect movement of fish fauna;

Permission will be obtained for tree cutting with suitable compensation;

Crossing passage for wildlife near forest area, ponds will be provided for wildlife
in forest area, if required,;

Measures to be taken for archaeologically important chance finds, if any, as per
ASI Act.

Estimated cost for Environmental Management is Rs. 9554 million including land
acquisition cost.

Silicosis Exposure Reduction Strategy will be adopted during construction;

Waste & debris management guideline has been drawn for the Contractor to
adopt & prepare its own plan according to the same;

Guideline for siting, & cons management & construction camp is prepared for
reference to the Contractor during construction..

DFCCIL has a Social and Environmental Management Unit (SEMU) headed by General
Manager (SEMU) for EDFC, along with GM/Environment & Consultant (Environment).
Implementation of the project & Supervision of Construction activities will be by Chief Project
Manager (CPM), supported by Deputy CPM, PM and designated APM/Env. SEMU together
with the field unit will ensure implementation of EMP during pre-construction, operation
phases and during construction through Contractor.
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CHAPTER 1. INTRODUCTION
1.1. Project Background

Indian Railway (IR) is one of the largest railway systems in the world. It serves a landmass of
over 3.3 million sq.m. and a population of over one billion. The last 50 years have seen a
tremendous growth in the Indian transportation sector. In the past few years, the volume of
rail freight has increased by over five times and the number of passenger kilometers has
increased over seven times. The tonnage handled by Indian ports has increased 16 times
while the airfreight has increased 30 times. Railway freight, which was 73 MT in 1950-51,
had increased to 474 MT in 2000-01, at an average annual increase of 10.98 percent.
However, post 2001, the freight traffic has grown at an annual average of 8.50 percent.
Annual freight carried by IR was about 794 MT in 2007-08, 833 MT in 2008-09 and 888 MT
in 2009-10. This rapid increase in freight traffic is attributed to India’s economic growth,
which resulted in traffic congestion on the existing railway track.

1.2. Current Project

The Government of India has decided to obtain financial assistance from the World Bank for
the implementation of EDFC. The project area is part of the EDFC and in order to comply
with the World Bank safeguard policy and to streamline environmental consideration in
project design, the environmental assessment (EA) for the proposed 175 km single track
electrified Pilkhani - Sahnewal portion of EDFC has been undertaken. The section will be
electrified.

The environmental assessment of Khurja-Ludhiana section was initially undertaken by
EQMS India Private Ltd. under ageis of Asian Development Bank. The EA findings were
reviewed & updated after repeat field survey & PCMs for the section by M/s Engineering
and Technological Services, Delhi. The aim of updating of the EA is to verify the ground
data and make EA report to meet requirements of the World Bank safeguard policy. The
location of EDFC on India map and alignment map for the Pilkhani- Sahnewal section is
shown in Map-1 and Map-2.

1.3. Objective of the study

The prime objective of the EA study is to identify the likely environmental impacts and their
magnitude during various stages (design, construction and operation) of the project and
develop cost effective mitigation and monitoring measures along with institutional
mechanism to enhance the environmental sustainability of the project.

1.4. Purpose of the report

This report primarily focuses on the environmental impacts of the proposed dedicated freight
corridor development including design, construction and operation stages impacts and their
mitigation. The impacts are identified for all project activities on physical, terrestrial, and
aquatic ecology. Environmental management and monitoring programme is devised to
minimise these impacts and sustain the benefits. Institutional mechanism is also
recommended for effective implementation of EMP and EMoP.
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Map 1: Location and Route Map of Eastern and Western Dedicated Freight Corridors
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Map 2: Proposed Pilkahi-Sahnewal Section of the Eastern DFC
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1.5. Extent of the EIA Study

The EIA has been updated after site visits, verification of data, and interaction with DFCCIL
officials at Ambala and Ludhiana and by updating the design changes made after
preparation of EIA report by the previous consultants.

'1".:\."_

The EIA study covered all activities proposed for the development of Pilkhani —Sahnewal
section of EDFC. The impact study of the project covers area within 100 m on either side of
the proposed rail corridor alignment including detours: The study area was extended to cover
a buffer zone of 7 km wide on either side of the proposed alignment, to analyse the land-
use, identify environmentally sensitive locations, if any and understand the overall drainage
pattern of the area. Geographical Information System (GIS) techniques based on recent
satellite data of the project area were used to analyse the baseline physical and ecological
landscapes and to gather the relevant data for EIA purpose. Impact on aquatic life, including
their breeding/spawning areas or migratory route of fishes if any, is also assessed.
Assessment of vegetation cover, migratory route of animals if existing and sourcing of
construction material particularly borrow earth, aggregate ballast, stone chips and sand has
also been undertaken.
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1.6. Environmental assessment report contents

This EIA report is presented in ten chapters, consistent with the World Bank operative
directive-4.01. This includes the following chapters:

Chapter 1: Introduction,

Chapter 2: Project Description,

Chapter 3: Policy, Legal, & Administrative Framework

Chapter 4: Environmental Profile of the Project Influenced Area
Chapter 5: Baseline Environmental Profile

Chapter 6: Analysis of Alternatives

Chapter 7: Environmental Impact Assessment

Chapter 8: Measures for the Mitigation of Environmental Impacts
Chapter 9: Public Consultation & Disclosures

Chapter 10: Environmental Management Plan

1.7. Methodology

The EIA study was carried out using reconnaissance survey, review of previous studies, field
visits, consultation with stakeholders & NGOs, review of existing data and primary data
collection.

Extensive use of geographic information system is made to depict the EDFC route on the
map, analyse the land use, develop the drainage pattern and identify the borrow earth
areas. In addition, it is used to contribute in defining the magnitude of mitigation measures
needed to minimise the impacts on land use, landscape, terrestrial ecology and physical
cultural resources. Toposheets (scale 1:50,000) procured from Survey of India and satellite
imageries of 4.8 m resolution obtained from national remote sensing centre (NRSC), were
used for the above.

The scope of the EIA extends well beyond the vicinity of the proposed alignment. Seven
kilometres on either side of the alignment is considered as the general impact zone. The
immediate 100-meter corridor centred along the proposed corridor considered as the
primary impact zone where most of the adverse impacts are likely to occur. The decision to
expand the environmental assessment impact zone to 7 km on either side is based on the
following considerationsto provide comprehensive environmental baseline information and
to ensure that environmental impacts associated with the project are extensively identified
and assessed,

to identify appropriate locations for construction camps and other temporary activities,

to identify the probable borrow areas and other construction material sources.

In view of long length of the Pilkahi-Sahnewal section (about 175 km), the entire length has
been divided into two sub sections of about 86 km each for effective data collection,
consultation, interpretation and presentation. Since this section is traversing through three
States, the above approach facilitates in providing state specific information as well.

Alternate analysis was primarily carried out for detour since, the proposed EDFC is planned
to run parallel to the existing IR track. It was carried out considering probable routes,
physical, biological and socio-economic impacts and technical and financial feasibility.

Periodic feedback and interactive approach were followed during the study period. DFCCIL
has adopted dynamic approach and modified the alignment on environmental and social
considerations. The details including the baseline data presented in the reports pertains to
the finalised alignment. However, studies were also carried out around the different
alignment option/detours proposed to identify the environmentally more suitable alignment.
The details of various such alternatives are discussed under ‘Analysis of Alternatives’
Chapter.
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The established practices were followed to identify potential impact associated with the
proposed project activities. Appropriate tools and techniques were used to identify and
predict the magnitude of the impacts. Suitable mitigation measures are suggested based on
the intensity of the impacts identified. The environmental management and monitoring plan
is also prepared to ensure effective implementation of the mitigation measures proposed.

1.7.1. Data collection

The objective of data collection was to provide a database of the existing conditions. These
conditions will be used for predicting the likely changes that are expected and for monitoring
such changes. The first step was to undertake a project scoping exercise, identify the
parameters consideration, and outline the activities for collecting data on identified
parameters. Sources of data were identified. Relevant available data pertaining to physical,
biological, and socio-economic aspects of the environment was collected from these
identified sources. Data collection sources, information obtained from these sources, and
application in current EA are summarized in the succeeding Table 1.1.

Table 1.1 : Information Collected and Sources
Information Collected Sources To be Used in

Project  location, project | Preliminary  engineering and | Project description
objectives, project designs, | transportation study by RITES, | and impact
and sourcing of construction | Feasibility Study by JICA and | assessment
materials Concept design prepared by ADB

PPTA Consultant team and

DFCCIL, Detailed project report

prepared by the DFCCIL
National Park, Wild Life | Concerned District Forest | Project  description,
Centuries, Reserved forests | Offices; CPCB, Ministry of | alternative  analysis,
and other forest areas in | Environment and Forests, Govt. | impact  assessment

project vicinity, flora and
fauna details (Terrestrial and
Aquatic)

of India

and mitigative actions

Project Components and

related engineering details

DFCCIL offices at Ambala and
Ludhiana, Detailed Project
Report

Project description,
impact  assessment,
and mitigative actions

Baseline Environment quality
with respect to air, noise and
vibration, soil, water, land
use, meteorological
conditions, identification of
ecologically sensitive
locations, socioeconomic
aspects, archaeological
protected monuments, Socio-
economic details, regulatory
compliance

Primary data collection;
Department of Forests/ District
Forest Office, Department of
Fisheries; Census Report, Gowt.
of India, IMD Regional Offices,
and IMD Delhi/Pune, State
Pollution Control Boards, Indian
Agricultural Research Institute,
Central Ground Water Authority,
Archaeological Survey of India,
rehabilitation and Social Impact
assessment report

Project  description,
impact  assessment
and mitigative actions,
management plan,
and environmental
benefit analysis

Geology, socio-

economic,

Seismicity,

Geological Survey of India,
Published Research; Govt.
Reports; Building Material and
Technology Promotion Council,
Zoning Atlas, Ministry of Housing
and Urban Poverty Alleviation
Govt. of India

Project description,
description of
environment,
alternative analysis
and impact
assessment

Primary data was also collected with focus on sensitive receptors like religious places,

schools, hospitals, habitat areas, commercial places, for noise, vibration, water quality,
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(ground and surface water both), air quality and soil. The air quality data was collected also
for PM25 as per national ambient air quality standards and with focus on urban setting, rural
setting, religious places, and at varying distances from the alignment. The primary data was
collected by the previous Consultants and ETS has further re-assessed the data during their
study. There is no significant change in the data.

1.7.2. Public consultation

Local knowledge about the ecosystem and problems associated with such a linear
development including sourcing of construction material and men and rail interface were
carefully recorded and used in impact assessment and for developing mitigation plans.
Consultations were held focusing on air quality, noise and vibration effect, water supply,
drainage, aquatic and terrestrial flora and fauna, physical cultural resource of importance,
environmental sensitive ecosystems or areas that may be affected by the project. Formal
institutional level public consultation and opportunistic informal meetings involving local
villagers and those who are likely to be affected due to the proposed projects were
organized to determine potential socio-economic impacts. Interaction was also done with
various NGOs and concerned Government officials. Public consultations were also held with
the stakeholders during and after impact assessment. A detailed description of the public
consultation has been presented in Chapter-9.

The consultations were carried out first during 2009-10, once again in December 2011-
January 2012 and 2013. It is noted that the Project alignment has not undergone any
change since PCMs held last in 2012. Further, stake-holders’ discussions were conducted
in 2013 & 2014 as well.
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CHAPTER 2. PROJECT DESCRIPTION

2.1. Size and Location of the Project Section

The project section (Pilkahi-Sahnewal) is part of eastern DFC and covers three states
starting from Pilkhani in Uttar Pradesh, passing through Haryana and finally terminating at
Sahnewal near Ludhiana city in Punjab covering districts of Saharanpur, Yamunanagar,
Ambala, Fatehgarh Sahib, Patiala and Ludhiana.

The Indian Railways chainage of 187.500 to the north of Pilkhani station is the point at which
this section of corridor commences. The Pilkahi-Sahnewal section ends at Sahnewal, as it is
not possible to connect it with Ludhiana railway station because of challenges to be faced
due to the enormous growth of Ludhiana town. Further, because of space constraint at
Dhandarikalan and nearby airport, the corridor is now being terminated at the Sahnewal
station. (Figure 2.1 and Figure 2.2)

Traffic to destinations in northern India and originating in the eastern region pass through
Saharanpur/Ludhiana. The route from Pilkhani to Sahnewal passes through two divisions of
northern railway (zone) viz. Pilkhani - Sahnewal under Ambala division and Sahnewal
station under Firozpur division as shown in Table 2.1.

Table 2.1 : Features of Existing Pilkhani-Sahnewal Section

Section

Division

Electrification/Single-
Line

Pilkhani (188.50Km) to Sahnewal

(360.54 Km)
Source: CPM Office, Ambala

Ambala,

Northern .
Firozpur

Electrified; Single

The length in parallel and detour section is as given below:

Table 2.2 : Alignment of DFC
Position of DFC Track

Location of DFC w.r.t. IR
Track (Facing Sahnewal
from Pilkhani)

Railway Km
(IR chainage)

Km 188.50 to 259.5 Parallel to Existing Track Left
Km 259.5 to 262.5 Ambala Detour Left
Km 262.5 to 284.10 Parallel to Existing Track Left

Km 284.10 to 288.10

Rajpura Detour

Left to Right

Km 288.10 to 315.25 Parallel to Existing Track Right
Km 315.25 to 319.65 Sirhind Detour Right to Left
Km 319.65 to 360.54 Parallel to Existing Track Left

The length in Parallel section adds to 162.21 km, Detour section works out to 12.79 km and

the total length adds to 175 km.

The proposed alignment is suitably finalized with due considerations to engineering aspects

like available gradient,

need of curve
environmental/social aspects like land acquisition

improvement,

demolitions & cuttings and
in densely populated areas and

agricultural lands. All efforts have been made to utilize the existing RoW of IR.
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Figure 2.1 : Alignment View of Pilkahi-Sahnewal (Sahnewal ) DFC With Respect to
Existing IR track

Figure 2.2 : Location and Route Map of Pilkhani — Sahnewal DFC
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2.2. Need of the Project

India’s transport sector is large and diverse; it caters to the need of 1.25 billion people.
According to latest estimates, transport and communications’ (T&C), GDP rose by 7.4% in
2008. For the 2009-2013 forecast period, it is expected that T&C sector will continue
outpacing the economy as a whole by a small margin. It will achieve average annual growth
of 6.8%, versus 6.7% for overall GDP. However, due to heterogeneous distribution of load
among two major transportation sectors (road and rail), dedicated services are required to
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reform their performances to support the economic growth of country. Keeping this in view,
the Ministry of Railways (MoR) has embarked on a long-term plan to construct high axle
load, high speed dedicated freight corridors along a part of its network.

2.2.1. Pilkhani - Sahnewal Section

Development of dedicated freight corridor in this stretch is an important and timely initiative
for providing effective and faster mode of goods transportation in an environmentally
acceptable manner as well as contributing in improving the overall socio-economic
conditions of the area. The need of EDFC in this section is evident from the following facts
pertaining to existing route capacity, demand forecast, traffic projection, socio-economic
benefits, environmental advantages and other commercial considerations.

Constrained route capacity: The Delhi-Howrah route is heavily loaded with passengers as
well as freight services. Every year more passenger services are added on the route but the
demand is still unfulfilled. Recently the freight loading on the Zonal Railways over this route
increased by 10-12%. As a result, the pressure on this route is ever increasing. The traffic
demand would further increase and reach the existing capacity by 2010-2015. In this
section, it has already reached its existing capacity (Table 2.3). Capacity enhancement of
this section is required to accommodate future requirements. It is considered that for
sustainable growth of the national economy and for regaining/improving its share in the total
land transport of goods, the Indian Railways need to achieve a major leap in the provision of
additional rail transport capacity.

Table 2.3 :Rail Capacity and Utilization (Pilkahi-Sahnewal), 2009
Capacity With

Section Maintenance '.:I.rgi?gt 'I-'rr ggﬁls Ef}t'irl?;;gg:/‘)
Block
1 Saharanapur-Jagadhari 54 14 48 89%
2 Jagadhari-Ambala Cantt 54 12 46 85%
3 Ambala Cantt-Rajpura 74 29 87 118%
4 Rajpura-Sirhind 74 23 69 93%
5 Sirhind-Sahnewal/Ludhiana 54 12 52 96%

Source: PPTA Feasibility Study, 2009

A dedicated freight corridor with independent management exclusively for freight movement
along with the feeder routes will ensure availability of sufficient capacity in the face of rising
demand for transport and will provide speedy and reliable services to various freight
customers.

Need for bulk transportation and faster connectivity: There are number of thermal power
plants, iron and steel plants and food grains industries located in this section. Transportation
of these commaodities in bulk to the users in a time bound and reliable manner is a matter of
concern today. Currently trains from eastern India to Ludhiana District are operated through
congested Delhi metropolitan area causing delays in train movement. The proposed EDFC
will connect it with eastern India bypassing congested Delhi metropolitan area. This section
between Pilkhani to Sahnewal once constructed will largely address the issue of availability
of bulk transportation infrastructure with faster connectivity. This will also facilitate the
containerised movement of goods from eastern port to northern areas and vice versa.
Transportation demand — current and forecast: The traffic on this section is expected to
increase substantially and by 2021 is likely to be five times of 2007 base level at 22.9 t axle
load and four times at 25 t axle load. The traffic projection as per different studies (RITES,
JICA, and DFCCIL business plan) in the Pilkhani - Sahnewal section is shown in Table 2.4.
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Table 2.4 : Traffic Projection for 22.9 t and 25 t Axle load of Pilkahi-Sahnewal Section

DFCCIL BP
Source e e I N ) 2009 | MipClelR ) |

25t Axle 25t Axle 22.9t Axle 25t Axle
Forecast Years Total Trains per Day-Both Directions (Pilkhani Sahnewal Section Only)

2007 - - 12 12.
2011/13 27 - 25 25
2016/18 47 61 47 39
2021/23 54 63 58 48
2026/28 - 66 64 53
2031/33 - 67 72 60
2036/37 - - 78 66

Note: Figures above are for the Khurja — Kalanaur section of which Pilkahi-Sahnewal section is a part.
Source: PPTA Feasibility Study, 2009

It is advantageous to go for 25 t axle load. According to DFCCIL business plan, the change
from 22.9 to 25 tonnes makes a considerable difference in train movement i.e. each train
carries a higher volume thus, reducing train movements (Table 2.5). If transport of food
grains is taken as an example from the table below, the introduction of 25 tonne axle
wagons would optimally require only 55% of the movements with 22.9 tonne axle loading.
This makes a considerable difference in the projection of train movements as shown in
Table 2.44.

Table 2.5 : Reduction in Train Movements with 25 tonne Axle Load

Existing Rail Wagons DFC Wagons ‘
Axle Loading 22.9 tonnes 25 tonnes Conversion
Load (TEU Load (TEU Factor*
Commodity CLEE i, @ (o] ton(nes) Leai per e (o] ton(nes) Lozt per
Type wagons Train wagons Train
per wagon per wagon
BLC_
Container Well 45 2 90 32 4 128 70%
Wagons
BLC_
Container Flat 45 2 90 45 4 180 50%
Wagons
Coal BOXN 58 65 3770 58 82 4756 79%
Food
grains BCN 41 62 2542 58 80 4640 55%
Fertilizers BCN 41 62 2542 58 80 4640 55%
Cement BCN 41 62 2542 58 80 4640 55%
Salt BCN 41 62 2542 58 80 4640 55%
Steel g’g)l\(ll\ﬁ 48 62 2976 Same as bhefore 100%
POL BTPN 45 48 2160 47 | 77 | 3619 60%

* Number of trains with 22.9 t axle reduced by this factor if axle loading increases to 25 t
Source: PPTA feasibility report, 2009

Socio-economic benefits.

1) The movement of commodities like coal, iron and steel, food grains, cement, salt and
limestone to the steel plants along different parts of this section will be easier and faster,

2) The development will provide employment opportunities to the local people and

3) The demand supply gap in these regions will decrease.

Environmental advantages:
The project will help in gaining CDM benefits by reduction in air emissions through a)
decrease in road share of freight transport along the alignment b) construction of robs which
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will reduce the traffic congestion and c) electrification of the railway network along the
section.

2.3. Project Components and Activities

The EDFC is planned adjacent to existing railway line except at detours and grade
separations. Under this section of EDFC project, an electrified single line of 175 km
between Pilkhani and Sahnewal is proposed to be constructed. The key project components
and activities involve laying of formation alignment, construction of crossing station, new
bridges, RUBs, ROBs, maintenance yards /depots, flyovers/grade separators; signalling,
telecommunication, and safety infrastructure; construction of staff quarters, temporary
workshops, offices and construction camps.

As per Ministry of Railway (MoR) and DFCCIL, the alignment from Pilkhani to Sahnewal will
be single line with no surface crossing. The centre-to-centre spacing between DFC track
and existing Indian railway track will be of 6m. Inter station distance to be 10km and
maximum moving dimensions (mmd) will be 5.1m.

The details of standard criteria followed and project components are given in the following
sections.

2.3.1. Standards Criteria and Salient Features

The performance requirement applied to the route by DFCCIL and salient features are given
in Table 2.6.

Table 2.6 : Standards Criteria and Salient Features of Pilkhani Sahnewal DFC

Description Details

Rout length (km) 175 km

Parallel: 162.21 km

Detour: 12.79 km

No. of Detour 3 (Ambala Cantt., Rajpura & Sirhind)

No. of Rail Fly Overs 4 (Ambala, Shambhu, Rajpura, Sirhind)

Gradient

Ruling Gradient 1 in 200 (Compensated)

Steepest Gradient in yards 1in 1200 (1 in 400 in Exceptional Cases)

Standard of Construction

Gauge 1676mm

Rails 60 Kg 90 UTS Rails

Sleeper PSC, 1660 Nos./km for main line & 1540 Nos./ km for loop
line & sidings

Points & Crossings 60 kg rail, 1 in 12 curved swithches with CMS crossings
on fan shaped PSC sleepers layouts.

Ballast 300mm Machine Crushed

Design Speed 100 kmph

Design Axle load Freight Traffic with 25 Tonnes axle load on formation of
32.5 Tonnes

Formation

Bank width for single line 8.10 m.

Slope on Embankment 2H:1V

Cutting Width for Single line 7.50m (Excluding side drains)

Earthwork CB.R.>5

Earthwork for Top 1m C.B.R.>8

Slope of cutting (ordinary soil) 1:1

Blanketing thickness 60cm

Curves

Maximum degree of curvature 2.5 degree
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Description Details

Grade Compensation on curves at the rate of 0.04% per degree of curvature

Track Centres (Minimum)

Between two tracks of DFC 6m & 6.25m

Between railway track and DFC 6.0 m minimum and 7.925m recommended and in
general.

Bridges

Standard of Loading 25 tonnes axle load on formation of 32.5 tonnes, 15
tonnes/m trailling load (DFC Loading)

Number of Important Bridges 4 Nos.

Number of Major Bridges 44 Nos.

Number of Minor Bridges 133 Nos.

Number of Rail Flyovers 3 (Ambala, Rajpura, Sirhind)

Road Crossings

Number of level crossings 77 Nos.

No. of LC having TVU <25000 12 Nos.

No. of LC having TVU >25000 <50000 |12 Nos.
No. of LC having TVU >50000 <100000 |18 Nos.

No. of LC having TVU >100000 35 Nos.
Total 77 Nos.
ROB 50 Nos.
RUB 27 Nos.

Balance L-Xings proposed for closure but |2 Nos.
not sanctioned

Junction Stations 5 Nos. (Pilkhani,Kalanaur,Rajpura, Sirhind and
Sahnewal)

Other Yards of IR infringing DFC 10 Nos (JUD, JUDW, DZP, DOKY, UMB, SDY, GVG,
KNN, DOA, CHA).

DFC Crossing Stations 14 Nos. (New Pilkhani, New Kalanaur, New Jagadhari

Workshop, New Darazpur, New Barara, New Kesri, New
Dukheri, New Ambala city, New Shambhu, New Sarai
Banjara, New Sirhind, New Mandi Gobindgarh, New
Khanna, New Chawapail)

Land

Private Land 324.97 Hectares.
Government Land 30.37 Hectares.
Total Land 355.34 Hectares.

Say, 355 Ha.

2.3.2. Track Standards

In order to accommodate 32.5 tonne axle load the rail used will be UIC 60kg 90 UTS
installed as continuously welded rail (CWR), PSC sleepers at 1660/km spacing for the main
freight lines and 1540/km sleeper spacing on loop lines and siding. Minimum ballast depth is
proposed to be 300mm.

2.3.3. Alignment and Detours

The single electrified line of DFC will broadly follow the alignment of existing IR track except
at detours. Diversions are unavoidable at some places, for reasons such as heavily built-up
areas, technical considerations and/or land acquisition constraints. Such locations are
Ambala, Shambhu and Sirhind.

Various alignments and detour alternatives were analysed and studied prior to finalisation of
alignment. The analysis of these alternatives is given under ‘Analysis of Alternatives’
(Chapter no. 6).
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The space requirements between two EDFC tracks and between IR & EDFC track are
considered as minimum of 6.00 m and maximum of 7.925 m. However, spacing of EDFC
track would be more at the locations of new bridges and new RUBs. Existing structures, viz.
Station buildings, sidings, OHE sub-stations; falling on the alignment of the proposed EDFC
track would necessitate adoption of larger track centre.

Chainage and existing stations: Current (nearest) IR chains and the proposed continuous
project chainage are shown in Table 2.7. The total length of Pilkhani- Sahnewal section of
EDFC is 175.00 km.

Table 2.7 : Project Chainage with Location of Detours

Northern Railway Location IR Chainage
Stations (km)
1 Pilkhani 188.510
2 Sarsawa 194.080
3 Kalanaur 204.560
4 Jagadhri 210.930
5 Jagadhri Workshop 215.810
6 Darazpur 220.570
7 Mustafabad 228.410
8 Barara 237.210
9 Tandwal 242.560
10 Kesri 248.900
11 Dukheri 254.450
1 Start of Detour (Approx) 259.500
12 Ambala Cantt Jn. 261.930
1A End of Detour (Approx) 262.500
13 Ambala City 269.480
14 Shambu 279.090
2 Start of Detour 284.100
2A End of Detour 288.100
15 Rajpura Jn. 289.840
16 Sarai Banjara 299.250
17 Sadoo Garh 307.410
18 Sirhind Jn. 315.220
3 Start of Detour (Approx) 315.250
3A End of Detour (Approx) 319.650
19 Mandi Govind Garh 324.790
20 Khanna 333.100
21 Chawapail 343.900
22 Doroha 353.310
23 Sahnewal 360.540
24 Dahandari Kalan 368.360
25 Ludhiana Jn. 375.650

Source: PPTA Feasibility Study, 2009

Table 2.8 : District-wise length of Pilkhani — Sahnewal section

S. No. | District State Length (KM)
Sahranpur U.P. 14.872
Yamuna nagar Haryana 29.280
3 Ambala 42.439
= i 2-7
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Pilkhani- Sahnewal Section of EDFC

S. No. | District State Length (KM)
Patiala 27.480
Fatehgarh Saheb Punjab 27.100
Ludhiana 33.141
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Pilkhani- Sahnewal Section of EDFC

2.3.4. Gradient

A ruling gradient of 1 in 200 (0.5%) is proposed. Since the terrain of entire project area is
largely flat as it falls in Indo-gangetic plains, there is no difficulty in providing this gradient.
Maximum gradient of 1 in 400 may be permitted in certain yards on economic
considerations, as the corridor will not carry passenger traffic.

2.3.5. Curves

For permitting maximum permissible speed of 100 kmph, a radius of 638 m is adequate with
cant as 140 mm and cant deficiency as 75 mm. However, the minimum horizontal curve
radius specified is 700 m (2.5 degrees) in the proposed corridor. In case of providing
connections to the existing yards for inter-operability, curves up to 4 degrees will have to be
provided to reduce the length of connections, which will cause in reduction of speed at those
locations.

As per engineering code, vertical curves will be provided only at those locations where the
algebraic difference in change of grade is equal to or more than 4 mm/m i.e. 0.4%. For
vertical curves, minimum radius of 2500 m will be adopted.

2.3.6. Ballast

The depth of good quality hard stone ballast (65 mm size) cushion below PSC sleepers will
be 300 mm for main lines. Therefore, a quantity of 2.33 (2.158+8% shrinkage) cum/m for
straight LWR single line track and 2.36 (including 8% shrinkage) cum/m for LWR single line
track for curves will be required. There are many approved quarries available in or around
the project districts some being very near to the railway track/stations (Annexure 2.1). Total
Ballast requirement is estimated 0.1 Million m3.

2.3.7. Right of Way (RoW) and Embankment Formation

RoW: Since the alignment will run parallel to the existing IR track and maximum effort will be
to use the existing railway land to minimise the land acquisition, the RoW varies at different
locations. About 5 m extra, land is proposed to be acquired beyond the toe of the formation.
Drain, as may be required, will be constructed in this extra land portion. No specific
provision is made for construction of service road.

Formation and earthwork profile: The formation width for independent (non-integrated but
parallel with existing IR track) is 7.6 m with side slopes of 2:1. Extra width of formation shall
have to be provided on curves to accommodate extra width of ballast and extra clearance of
stocks.

For higher axle loads, RDSO guidelines recommend provision of increase in blanketing
thickness to the extent of 450 mm over and above and as per the guidelines may be up to
1.45 m. However, in the proposed project it would be difficult to provide such thickness for
most of the length due to bank height being about 1 to 2 m above ground level. To reduce
the depth of blanketing, ideally, geotechnical investigation of sub-grade earth and that of
sub-soil is necessary. As per design, consultants finding an average depth of 600 mm for
blanketing could be adequate. However, design has proposed 600 mm blanketing.
Mechanical compaction at optimum moisture content is proposed. Near bridge approaches
stone pitching and other protective measures are proposed.

Earthwork: The total quantity of the earthwork required for embankment on this corridor will
be 73, 42,282 m®. The quantity of blanket material estimated is 10,45,795m* The earthwork
formation may be independent or integrated with existing IR. The cross section profile of
both type of earthwork is shown in Figure 2.3 and Figure 2.4. It may be mentioned that
cross sections shown are schematic and not to the scale. The formation width for single line
is 7.6m (excluding side drains). Initially it was planned 8.5 m for single track.

Turfing: 150 mm thick seeded soil turfing is proposed on embankment slopes.
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Service roads and side drains: No provision of service roads is made. However, provision
for shifting of existing roads of about 17 km is made in the project costs provisions. The
provision of side drains depends on the nature of formation viz. independent or integrated
with existing IR track. Concreted side drains (about 165 km in length) are proposed of 900
mm width (with 600 mm bottom width and 1v:1h slope) in the gully like formation formed in
between two embankment. Non-concrete ditch of 900 mm width with 1:2 slopes is proposed
on either side in the remaining part of alignment.

Tree plantation: The land acquisition has been planned chainage-wise to fit the cross
section. Suitable land will be identified for tree plantation during project implementation. The
number of trees to be felled and planned for compensatory afforestation as given below:

Table 2.9 : Trees to be cut and Compensatory Plantation

State Trees to be Cut Total Compensatory Plantation
Declared | Railway | Private Forest BY DFCC
Protected | Land Land Department
Forest
UP - 4414 4470 8884 8438 9330
(Junction
(Saharanpur station, Yard
District) and space in
Row and
community
land in
consultation
with district
authorities &
community )
Haryana | 19889 8523 682 29094 103540 20600
(at Muzadwala | (Junction
PF, Sugh PF, station, Yard
Kalanaur RF, and space in
Deogarh PF, Row and
Dadupur canal community
side, along land in
Khera railway consultation
line, along with district
Chetan drain) authorities &
Punjab 1986 1763 674 4423 50337 community)
(at Bir Kheri
Guijjaran, Bir
Mazal, Bir
Sanaur, Bir
Miranpur
Ghoghpur)
Total 21875 14700 5826 42401

Fencing and barricading: Provision in the design is made for appropriate fencing of
platforms (about 9 km length) and no barricading is planned in open area.

Railway structure relocation: Two major stations will require demolitions and
reconstruction as given below:

Sy iy 2-10
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Pilkhani- Sahnewal Section of EDFC

Khanna station: DFCCIL runs south side of Khanna Station requiring existing goods sidings
removal and platform reconstruction.

Jagadhri workshop station: Clearance of special structures required.

Utilities shifting: The project of this magnitude will involve shifting of various common
utilities like electrical lines (HTL/LTL), transformers, and water supply lines. The utilities to
be shifted with detailed shifting plan for each of the utilities is under preparation for the
project, which will be shifted in consultation with concerned stakeholders.

Physical cultural resources: About 8 such structures are likely to be shifted due to the
construction of Pilkhani-Sanhewal section of EDFC. Details of the same are given in further
sections.
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Figure 2.4 : Earthwork Profile Widening to Single Integrated line
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Pilkhani-Sahnewal Section of EDFC

2.3.8. Water Requirement

The water requirement for the project has been estimated as 3600 kl/day per km. This water
requirement will be met from the combination of ground and surface water sources. In order
to minimise fresh water consumption and impact on ground water table water conservation
measures will be adopted during the construction and operation phases. The water
requirement in Uttar Pradesh and Haryana ( km 188.000 to km 270.000). For this portion
surface water sources available are Yamuna river, Tangari River, Markanda River and
Tangari River. The contractor will obtain NOC from the concerned authorities if it is used as
a source of water.

In Punjab portion surface water sources available are Ghaggar River, Bhakara Main Line
canal, and Sirhind canal.

A Water Management Plan will be prepared by the contractor and this will be approved by
the DFCCIL or its representative. The guidelines for water management plan based on
guidelines prepared by the Central Ground Water Authority. Water management plan at
Annexure 10.4 is to be referred.

2.3.9. Land Requirement

The EDFC will be constructed primarily on the available land along the existing track of IR.
However, additional land 355.34 hectares will be acquired for the same. The private and
Government land requirement is given below:

Table 2.10: Land requirement

S. Section Private Land (Ha) | Government | Total Land (Ha)

No. Land ( Ha)

1 Pilkhani -  Sahnewal | 324.97 30.37 355.34
(Ludhiana) Section Say, 355 Ha.

2.3.10. Junction and Crossing Stations

A junction station needs facilities of connecting tracks to/from feeder lines, auxiliary main
tracks and sidings for such purpose, i.e. for trains to wait to adjust time, for crews and
locomotives to change, to refuel and to uncouple/couple trains when trains corresponding to
1,500 m effective track length have to operate. The list of junctions and crossing stations are
indicated in Annexure- 2.2. Photographs of sites for proposed Junction & Crossing stations
are given as Figure 2.6 to 2.16.

Five junction stations are proposed at Pilkhani, Kalanaur, Rajpura, Sirhind and Sahnewal.
The purpose and interconnections proposed at these junctions are briefed at 0.

Table 2.11: Junction Stations Location and Purpose

S. No. | Junction Interconnections
Station

1. | Pilkhani Traffic of IR and DFCC shall be interchanged at this station. Mainly
traffic coming from Moradabad side as Saharanpur yard is being
affected upon passing of DFCC. Goods siding at Saharanpur and
ballast siding at Khan Alampura are also proposed to be relocated
to this station . Surface crossing has been planned at this station.
The junction station has been planned to provide connection with
Indian railway for transfer of goods between DFCC and railway. All
the features of Junction station will be within the existing yard (
Boundary limits of Indian railway station) only.

2. | Kalanaur The traffic that has to be transferred from the corridor at Kalanaur is
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Junction
Station

Interconnections

Coal for Reliance powerhouse and other comodities to be handled
by DFCC. Number of trains to be transferred is about 3.5 trains per
day. Surface crossing has been planned at this station. The junction
station has been planned to provide connection with Indian railway
for transfer of goods between DFCC and railway. All the features of
Junction station will be within the existing yard ( Boundary limits of
Indian railway station) only.

Rajpura

The main traffic that has to be transferred from the corridor here is
for powerhouse and fertilizer coal to stations on Rajpura-Bhatinda
section and food grains and BOXN empties in the reverse direction.
The number of trains to be transferred is about 3.5 trains per day.

The Rajpura-Bhatinda section is a single line section and takes off
from the existing lines on the same side as that of corridor. Hence,
the single line corridor will be connected to the Rajpura-Bathinda
line directly.

Moreover, it has not been found possible to provide connectivity
between the corridor and the existing lines at Sirhind. The traffic to
Mandi-Gobindgarh is proposed to be transferred to the existing lines
at Rajpura for onward movement.

All features of this junction station will be within the boundary limits
of existing station. Additional area acqusition for this station is nil.

Sirhind

The traffic that has to be transferred from the corridor at Sirhind is
Coal for Ropar powerhouse, Nangaldam fertilisers and on public
account on Sirhind- Morinda-Una section, a single line section, and
the number of trains to be transferred are about 4.5 trains per day.
The traffic of Mandi-Gobindgarh and Khann IR stations is proposed
to be transferred to the existing lines at Sirhind for onward
movement

The corridor crosses the existing lines after Sirhind and will run
along the existing lines on the Northern side, i.e. on the same side
of the existing lines as is the Sirhind-Morinda-Una section. Hence,
there will be a direct connection from the corridor to the section.
Therefore, it is recommended that the single line corridor may be
connected to the existing line by a surface cross over.

All the features of Junction station will be within the existing yard (
Boundary limits of Indian railway station) only. Additional area
acqusition for this station is nil.

Sahnewal

The terminal station of DFCC is at Jaspalon i.e. about 13.29 Km,
21.11 Km & 28.4 Km from Sahnewal, Dhandari Kalan & Ludhiana
respectively. These are the major goods handling stations of
Northern Railway in Punjab region. Thus, connection to Northern
Railway is required. The nearest station to DFCC terminal is
Sahnewal. A single line connection from Jaspalon terminal of DFCC
to Sahnewal (Northern Railway) shall be constructed to
despatch/receive goods traffic of IR. This line will further fetch
services from Jammu (J&K), Amritsar, etc.

All the features of Junction station will be within the existing yard (
Boundary limits of Indian railway station) only. Additional area
acqusition for this station is nil.
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2.3.11. Crossing Sations

Crossing stations are provided to facilitate safe and smooth movement of DFCC trains from
both the directions. The planned crossing stations in Pilkhani- Sahnewal section have been
given in Table 2.12.
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Table 2.12 : Features of Crossing Stations Along Pilkhani- Sahnewal Section of EDFC

S.No. | Name of Station Railway Area Acquired | Total Area | Use of Area Acquired Remarks
Area ( m2) (m2) (m2)
1 New Pilkhani 38488 123936 162424 Agriculture This station requires

about 76 % area of
current  landuse  of
agriculture. This sation
is planned to be located
at km

2 New Kalanour 88000 6656 94656 Agriculture The area required for
this station is totally
agriculture. This station
is planned to be located
at km

3 New Jagadhari 55500 41000 96500 MC Land + Agriculture | The part of area
required for this station
is municipal area and
part agricuture area.
This station is planned
to be located at km

4 New Darajpur 78000 15000 93000 Agriculture + This station is planned
Residential to be located mainly on
agriculture area and its
location is at km

5 New Barara 37500 54000 91500 Agriculture The total area required
for this station s
agriculture and it is
planned to be located at
km

2-17




Pilkhani-Sahnewal Section of EDFC

S.No.

Name of Station

Railway
Area ( m2)

Area Acquired
(m2)

Total Area
(m2)

Use of Area Acquired

Remarks

New Keseri

53500

39500

93000

Agriculture

This station is also
planned to be located
on agricuture land and
its location is at km

New Dukheri

59600

53000

112600

Agriculture

The New Dukheri
station is planned to be
located on agriculture
land at km

Ambala City

50500

17100

67600

Huda Land Part.
Residential

This station falls within
the  jurisdiction  of
Ambala city and land to
be acquired from
Haryana Urban
Development Authority
( HUDA). The station will
be located at km

New Shambhu

20000

145000

165000

Agriculture

The total area required
for this sation is under
agriculture. The location
of this station is at
KM279/21-282/5 CH
88650-91150

10

New Sarai Banzara

37000

37000

Agriculture

This station is also
planned to be located
on agriculture land at
km298-300 (CH 107100
-109100)

11

New Gobindgarh

124000

310000

434000

Agriculture

This station is planned
to be located on partly
Railway land and partly
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S.No. Name of Station Railway Area Acquired | Total Area | Use of Area Acquired Remarks
Area ( m2) (m2) (m2)
private land at km
321/19-324/1 (CH
131150-134610)
12 New Khanna 25000 300000 325000 Agriculture The predominant

landuse of this station is
also agriculture and
planned to be located at
km 336/23-339/27 (CH
147310-150400)

13 New Chawa Payal 40300 395000 435300 Agriculture This station is planned
to be located on
agriculture land and
located at km344/15-
(348/15 CH155050-
159080)

14 New Sirhind 0 86490 86490 Agriculture This sation is also
planned to be located
on agriculutre land at
km 311/17-314/5 CH
120591-122250

Source : Land Acqusition Plan Drawings
The photographs of some crossing stations have been given in the end of chapter in Figures 2.6 - 2.16.
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2.3.12. Grade separation/Rail over Rail Flyover

To eliminate flat junctions and to minimise the adjacent Indian Railways network operations
affecting those of the freight corridor and vice versa, rail over rail flyover at three locations
are provided in Fig. 2.5 (a,b,c). The grade separator cum rail-over-rail flyover is likely to be
multi-span viaduct crossing not only other rail routes but also other obstructions in close
proximity such as nalas and highways. The details of the same are given below:

At Ambala Cantt, to allow the corridor (rail-over-rail flyover) to cross the Delhi to Ambala

main line railway. On the south approach to Ambala (rail-over-rail flyover), to allow the
corridor to pass over National Highway (NH)-1.

On the south approach to Rajpura (rail-over-rail flyover), to allow the corridor to pass over
existing Delhi to Ludhiana rail line

Finally, at Sirhind, the corridor (rail-over-rail flyover) passes over the existing rail branch line
and main line.
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Figure 2.5 : (a) Grade Separation / Rail Over Rail Flyover Locations at Ambala
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Figure 2.5 : (b) for RFO at Rajpura
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Figure 2.5: (c) Grade Separation / Rail Over Rail Flyover Locations At Sirhind
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2.3.13. Yards/Depots

The proposed location for maintenance depot is at IR km 346. However, it is recommended
by consultants that further consideration be given for provision of more depots. The
suggested locations are km 220, km 300 and km 346.

2.3.14. Crew Changing Points

At an average speed of 50 km per hour, a train can run 175 km in 4 hours on the line. At the
same time, as the trains mostly originate and terminate on the existing routes, the crew
changing should cater to such movement. Crew changing also has to be arranged at the
points where crew can be based or where running rooms are available or can be made
available. Considering these factors, the crew originating/ changing point is proposed at
Kalanaur along this alignment.

2.3.15. Level Crossings

There are 77 level crossings in the entire section of the proposed corridor making it roughly
one level crossing every 2.5 km. The location, chainage, TVUS and type of crossings is
given at Annexure 2.3. The detours are planned such that no level crossing is required.
High elevation of embankment and provision of underpasses has been proposed to
eliminate the need of level crossings.

The existing guidelines of Indian Railways prescribe that a level crossing be replaced by a
road over bridge (ROB) where traffic vehicle units (TVU'’s) are more than 100,000. Where
TVU is less than 1,00,000, LC is to be replaced by RUB.

Some 46 level crossings are required to be upgraded based on the railway board’s norms
and existing TVUs or replaced with ROB/RUB. There are 25 unmanned level crossings. In a
high-speed freight corridor, keeping such unprotected level crossings is not desirable. These
either have to be closed or manned and provided with other technological system to ensure
safety and smooth operations. There is one level crossing with TVUs of less than 1500,
which could be considered for closure. Now State Government has agreed for closure of it.
The chainage wise locations of rail crossings have been given in Annexure-2.3.

2.3.16. Bridges Structures

Many important, major, minor bridges, RUBs, ROBs, pedestrian underpasses, foot over
bridges are required to be constructed for this section of EDFC. The summary of these
requirements are given below:

Table 2.13: Summary Bridges / ROB or RUB Structure Detail

Structure type Number
Important Bridges 4
Minor Bridges 133
Major Bridges 44
ROBs /RUBs
a) ROB 50
b) RUB 27

Source: Feasibility Report

Minor bridges: There are 133 minor bridges. Generally, all minor bridges are proposed of
concrete box. As the bearing strata at shallow depths is weak and bearing capacity is low,
this form of construction, spread footings should be adequate provided the hydraulic
requirements are met when passing over a water course, river or canal. However, some of
these minor bridges are currently pipes and the new works could be constructed of steel
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pipe of adequate diameter to meet the hydraulic requirements for each individual structure.
This option would be quicker and easier to install.

Important and major bridges: There are 44 major bridges and 4 important bridges along
the route. These structures are constructed in various forms: warren truss, plate girder and
precast concrete beams. A number of the major bridges are flood relief spans and are
located along the entire length of the route. The remainder span canals and river courses.
The chainage wise locations of minor bridges, major bridges and important bridge structures
on rivers (Yamuna, Sahasra dhara, Markanda and Tangari) are given in Annexures- 2.4,
2.5 and 2.6 respectively.

Most civil structures on Indian Railways today carry the rail tracks directly on the
superstructure otherwise known as direct fastening. It is a common practice internationally
for the track to be supported on ballast over rail carrying structures to give a smoother ride,
ease track maintenance and to reduce noise emanating from passing rail traffic.

ROB and RUBs: 50 ROBs are required of which 10 ROBs are already sanctioned prior to
2013-14 that are either commissioned or under construction. 34 ROBs have been
sanctioned during 2013-14 & balance under consideration. About 5459 sq. M of land area is
required for one ROB. 27 new RUBs are proposed, mostly at detours or grade separation
approach.2 RUB'’s are already commissioned, 23 sanctioned during 2013-14 & balance are
under consideration. The chainage wise locations of ROBs and RUBs are given in
Annexures 2.7 and 2.8 respectively.

2.3.17. Signalling

For the single line section, proposals are for three line crossings stations at every 10 km
between Pilkhani and Sahnewal with absolute block working between the stations for train
operations. The proposed signalling scheme is in conformity with the current practices of
Indian Railways

A standard signalling plan is prepared by DFCCIL for a three line crossing station with the
following features:-

The signalling system caters to double distant signals as per the current policy followed by
Indian Railways.

Universal simultaneous reception facilities on both sides of the loop line are proposed.

Two sidings 160.0m long, connected with a hot axle siding, should be provided on either
side of the station.The points between the siding and hot axle siding are proposed to be
hand operated.

The proposed loop length is 695 m from starter to starter, 750 m from starter to fouling mark
for main line and 750 m for loop lines.The layout has considered extension of loop lines to
1500 m in the future to cater for longer length trains.

Block proving by axle counters has been included.Electronic interlocking has been proposed
with a distributed system.

Track circuiting of the station yard is proposed with aftc/axle counters.Calling on signals are
proposed on reception signals to receive trains in case the berthing tracks are occupied or
due to failure of track circuits.

All level crossings are proposed to be power operated with facility for hand generator.

2.3.18. Traffic control system

DFCCIL has planned to provide Train Management System (TMS) in central location to
monitor the movement of all the trains as well as monitor various maintenance parameters
like equipment failure, drivers passing signal at danger, providing maintenance block. The
centralised traffic control will have facility for computer based planning. Auxiliary Warning
System is also proposed for the safety of train movement and driver’'s safety.
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Telecommunication

Two 24 Fibres, Optical Fibre Cables (OFC) as per Indian railway standards are proposed on
either side of DFCCIL railway line. OFC is to be laid in HDPE pipe for better protection by
the side of DFCCIL track. Along with OFC on one side, six quad communications should be
laid. This can cater for provision of emergency socket at every kilometer and at every IC
gate. It will also cater to gate telephone circuit connected to nearest station and from there
to the CTC. A 2000 line telephone exchange at Ambala also proposed at control office.

2.3.19. Electrification

The electrification systems are proposed as per MoR and DFCCIL orders. MoR has
approved adoption of a 2x25 KV electric traction system with 60 MVA transformers spaced
at 60 km apart on dedicated freight corridors. The major OHE maintenance depot at every
60 km and minor depots at every 30 km are proposed. OHE will be the same as that of
conventional system with return conductor. In 2x25 KV feeder wire runs through the entire
length of the section on super mast in place of return conductor. The proposed design of
OHE works are in line with standard practices. The system permits use of conventional
locomotives designed for a 25 KV conventional system. It also permits easy crossover
movement from the conventional 25 KV system to the 2x25 KV systems. Voltage profile
ranges between 22.5 to 27.5 kV as against 18.4 KV to 29.99 kV on conventional 25 kV
systems, average power factor is very high and specific energy consumption is much less.
All power supply equipment is remote controlled from a centralised place in Indian railway
through a supervisory control and data acquisition system.

Power supply for non- traction purposes: It is drawn from state power supply authorities.
Local power supply connections will be taken from state electricity authorities and OHE
supply for signalling through 25 kV/230 V single phase. Two auxiliary transformers will be
installed at each station for colour lighting.

Maintenance infrastructure for electric locomotive: As per MoR letter dated 25.09.06 no
rolling stock maintenance facility is planned under DFC.
2.3.20. Electrical Sub stations

The electrical sub stations of three types are planned namely TSS, SP and SSP. These
have been planned to regulate and provide electric power to the DFC trains. The locations
of these along with area required, current land use have been provided in Table-2.14.
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Table 2.14: Approved Locations for TSS/SP/SSP

S. No. | Type of Sub Location Approx. Land required (Setting distance | Nearest Land Uses Remarks
Station spacing km | TSS-15mt SP/SSP-10mt TSS- Station/Village
140 m across the track)
1 SSP 189.900/ 20000 25*55 PKY/Pilkhani Agriculture located in agriculture
Bakkal Land land, and there are no
11 other environmental
sensitivities
2 SSP 200.5 25*55 KNZz/ Jharauli Agriculture located in agriculture
Land land, and there are no
16 other environmental
sensitivities
3 TSS 216/5-7 85*140 JUDW/Mandebri | Railway Land | located in agriculture
land, and there are no
13 other environmental
sensitivities
4 SSP 229/3-5 25*55 MFZ/Daulatpur Agriculture located in agriculture
Land land, and there are no
11 other environmental
sensitivities
9 SSP 240.3 25*55 Tandwal/Dadupur | Agriculture located in agriculture
Land land, and there are no
13 other environmental
sensitivities
10 SSP 253/7-8/61800 25*55 DOKY/Smalakha | Agriculture located in agriculture
12 Land land, and there are no
other environmental
sensitivities
11 SP 265/16- 30*55 UMB/Jandli Agriculture located in agriculture
17/75500 Land land, and there are no
19 other environmental

sensitivities
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12 SSP 284/7-9/93300 25*55 RPJ/Ganda Railway Land | located in Railway
land, and there are no
13 other environmental
sensitivities
13 SSP 297/12- 25*55 SABJ/Bakshiwala | Agriculture located in agriculture
14/106500 Land land, and there are no
13 other environmental
sensitivities
14 TSS 310/8- 85*140 SDY/Kotla Agriculture located in agriculture
10/119500 Suleman Land land, and there are no
18 other environmental
sensitivities
15 SSP 328/15- 25*55 KNN/Alour Agriculture located in agriculture
17/139150 Land land, and there are no
12 other environmental
sensitivities
16 SSP 340/150550 25*55 CHA/Daheru Agriculture located in agriculture
Land land, and there are no
20 other environmental

sensitivities

Note : TSS- Traction Sub Station, SP - Sectioning Post, SSP- Sub Sectioning Post
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It is clear from the above table that all types of substations are planned on land having
current land use of agriculture. The photographs of the locations have been given in Figure
2.17.

2.3.21. Residential Facilities and Labour Camps

The staff quarters are proposed to be constructed at each of crossing or junction stations.

The construction camps are likely to be set up at every major bridge construction location or
on an average at each 50 km.

2.4. Construction Material Source

The main construction material required for the project is earth material, cement, ballast,
stone chips and sand etc. All these materials are locally available. Mining of minor minerals
shall be undertaken after obtaining environmental clearance from the MoEF/SEIAA. Earth
will be borrowed preferably from government wasteland or private non-agricultural land.
Agricultral land will be taken with the consent of the land owner and shall be excavated to
the needs of the owner subject to other approvals. The availability of wasteland is limited to
the 15 km radius of entire stretch. Attempt has been made to identify the probable earth
sources using GIS and ground truthing techniques and the same is detailed in Chapter 5 of
this report. Stone chips/ ballast will be procured from licensed quarries units nearby. Cement
will be procured from suitable sources. These sources will be identified during the project
implementation. Sand will be obtained from different river beds present along and nearby
the project area. A list of construction materials sources with distance from railway line is
given in Annexure 2.1.

2.5. Project Implementation Schedule and Cost
The project is likely to be completed in about 3 years’ time.

2.6. Green initiatives

Opportunity will be explored for energy conservation, rain water harvesting and utilisation of
solar energy.

Harnessing of solar energy can be fruitfully implemented in staff quarters, station &
substation buildings as well as for street lighting.

Water conservation procedures will be adopted in staff quarters & stations.

Rain water harvesting can be implemented in staff quarter complex, stations.
Feasibility of such initiatives will be considered during design stage.
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Figure 2.6 : Junction Point Sahnewal

Figure 2.7 : Location of New Pawa Chahal Crossing Station
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Figure 2.8: Site for New Khanna Crossing Station
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Figure 2.9 : Site for New Govindgarh Crossing Station
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Figure 2.11 : Proposed Location for New Shambhu Crossing Station
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Figure 2.13 : Site for Proposed Sadhugarh Station and MTEK Siding
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NEW SIREDND

Figure 2.14 : Site for New Sirhind Crossing Station
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Figure 2.15 : Site for New Govindgarh Crossing Station
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Figure 2.16 : View of Rajpura Junction Station (Above)

Figure 2.17: View of Electrical Sub Stations (Below)
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Figures 2.18 to 2.26
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Figure 2.27: Key Map Showing Construction Material Sources
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Annexure- 2.1: Major construction Materials, its Source and Distance

Bathinada, Punjab state

Quarry / DFC Lead Distance
S. No Source Name of Quarries / Sources Chainage Location
(Km)
No. (Km)
STONE METAL QUARRIES
Haradwar Ganga River Stone Bouldary Source on RHS is located
1. Q1 at a distance of 60.00 km from Project DFC nearest 60.00
Nazizabad Ganga River Stone Bouldary Source on RHS is located .
2. Q2 at a distance of 110.00 km from Project DFC 180.790 Shaharanpur City 121.00
3 Deodhar Stone Metal Quarry on RHS is located at a distance of .
Q3 60.00 km from Project DFC 269.480 Ambala City 60.00
Jagadhari Stone Metal Quarry on LHS is located at a distance of .
4, Q4 10.00 km from Project DFC 210.930 Jaghadhari Town 10.00
Ghaggar Stone Metal Quarry on RHS is located at a distance of .
5. Q5 10.00 km from Project DFC 269.480 Ambala City 10.00
Patthankot Stone Metal Quarry on LHS is located at a distance of . .
6. Q6 171.00 km from Project DFC 375.560 Ludhiana City 171.00
SAND SOURCES
Haradwar Ganga River Sand Source on RHS is located at a
1. S1 distance of 60.00 km from Project DFC nearest 60.00
Nazizabad Ganga River Sand Source on RHS is located at a .
2. S2 distance of 110.00 km from Project DFC 180.790 Shaharanpur City 121.00
YamunaNagar Yamuna River Sand Source on LHS is located at a .
3. S3 distance of 2.00 km from Project DFC 204.560 Kalanoor City 2.00
YamunaNagar Yamuna River Sand Source on LHS is located at a .
4. S4 distance of 2.00 km from Project DFC 204.560 Kalanoor City 2.00
Ambala Ghaggar River Sand Source on LHS is located at a
S S7 distance of 2.00 km from Project DFC Ambala Town 2.00
Sutlej River Sand Source on RHS is located at a distance of 30.00 .
6. S7 km from Project DFC 375.560 Ludhiana 30.00
FLY ASH SOURCES
1 F4 Fly Ash Producing Guru Nanak Thermal Power Plant, located near 375.00 km Ludhiana 146.00 km
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Quarry / DFC Lead Distance
S. No Source Name of Quarries / Sources Chainage Location
(Km)
No. (Km)
Fly Ash Producing 100 MW Thermal Power Plant, located near .
2. F5 Rupar Town, RupaNagar District, Punjab state 289.840 Rajpura 80.00 km
Fly Ash Producing Panipat Thermal Power Plant, located in village
3. F6 Assan, Jind road, Panipat, Haryana 269.480 Ambala 108.00
Fly Ash Producing Rajiv Gandhi Thermal Power Plant, located in
4, F7 village Khedar, Hissar, Haryana 269.480 Ambala 196.00km
Fly Ash Producing Dheenabandhu Choturam Thermal Power Plant,
5. F3 located on NH -73 — Kalanoor Road, Near YamunaNagar on RHS 204.560 Kalanoor 2.00
is located at a distance of 2.00 km from Project DFC
RAIL SLEEPER MANUFACTURING INDUSTRY
Rail Sleeper Manufacturing Industry at Haradwar City is located at
1. SL1 a distance of 60.00 km from Project DFC nearest 60.00
Rail Sleeper Manufacturing Industry at Chandigarh City is located _ .
2. SL2 at a distance of 36.00 km from Project DFC 289.840 Rajpura City 36.00
Rail Sleeper Manufacturing Industry at Chandigarh City is located .
at a distance of 30.00 km from Project DFC 269.480 Ambala City 30.00
Rail Sleeper Manufacturing Industry at Jalandhar City is located at . .
3. SL3 a distance of 60.00 km from Project DFC 375.650 Ludhiana City 60.00
Rail Sleeper Manufacturing Industry at Patthankot City is located at
4. SL4 a distance of 171.00 km from Project DFC 375.650 Ludhiana City 171.00
RAIL MANUFACTURING STEEL INDUSTRIES
1. R1 Bhilai Steel Plant (A subsidiary of SAIL), Bhilai, Chhattisgarh 375.650 Ludhiana City 1500.00
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Annexure- 2.2: List of Junctions and Train Stations

g D.F.C.C.|.L. AMBALA
§ ROUTE MAP

(NOT TO SCALE)

A
LUDHIANA, (Km. 375.65) R

\!

NEW CHAWAPAIL (Km.347.25 CH.157840)
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NEW KHANNA (Km.337.9 CH.148495) \
KHANNA Km-333.1 \\
9
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NEW MANDI GOBINDGARH {Km.322.55 CH.133080) %\

TO DHURI
)
NEW SHAMBHU (Km.280.55 CH.80805) A\ SHAMBHU Km-279.08
NEW AMBALA CITY {Km.257.08 CH.76335) B\

WAMBALA CANTT. Km-261.93
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Pilkhani-Sahnewal Section of EDFC

Annexure- 2.3: Level Crossing Details

Pilkhani to Sahnewal Section

New | S No. LC no./ Location (Km) Converted Level Crossing
LN'('\)'E old Tcr'g‘f?lscl ’ éﬂ;ﬁ‘;ggi' BETWEEN STATION Un Manned Inter TVUs Remarks
Eng. Manned Locking
1 439 90A/CIT 189/13-15 189.81 Philakhni Sarsawa M 1 94940 | ROB Sanctioned.
2 | 440 | oucE 102/1-3 10206 | Philakhni Sarsawa UM 19380 | Within DFCCI station,
Sanctioned RUB.

3 441 92/CIT 194/19-23 195.00 Sarsawa Kalanaur M 1 197910 | ROB UNDER CONST.
4 442 93/C/IE 196/7-9 196.44 Sarsawa Kalanaur M 36210 | RUB sanctioned.
5 443 94/C/E 197/3-5 197.19 Sarsawa Kalanaur M 28390 | RUB sanctioned
6 444 95/C/IE 198/13-15 198.81 Sarsawa Kalanaur M 38976 | RUB sanctioned
7 445 96/C/E 200/15-17 201.00 Sarsawa Kalanaur M 1 75240 | RUB Sanctioned.
8 446 97/CIE 208/21-23 209.00 Kalanaur Jaghadri M 1 533232 | ROB Recommended
9 447 97AICIT 210/23-25 211.00 Kalanaur Jaghadri M 1 53226 | ROB Sanctioned
10 448 98/BIT 211/37-39 212.00 Jaghadri Jaghadri Ws M 1 336200 | ROB Sanctioned
11 449 99/C/E 213/15-17 214.00 Jaghadri Jaghadri Ws M 1 64534 | ROB Sanctioned
12 450 100/C/IT 215/27-29 216.00 Jaghadri Ws M 1 116424 | ROB Sanctioned
13 451 101/C/IE 217/9-11 217.56 Jaghadri Ws Darazpur M 28056 | RUB sanctioned
14 452 102/C/E 219/3-5 219.19 Jaghadri Ws Darazpur M 31504 | RUB sanctioned
15 453 103/CIT 220/13-15 220.81 Darazpur M 1 25200 | RUB sanctioned
16 454 104/C/E 221/26-28 222.00 Darazpur Mustafabad M 1 28336 | RUB sanctioned
17 455 105/C/E 223/12-14 223.75 Darazpur Mustafabad uM 16800 | RUB sanctioned
18 456 106/C/E 225/21-23 226.00 Darazpur Mustafabad uM 22680 | RUB sanctioned
19 457 107/CIT 228/3-5 228.19 Mustafabad M 1 59220 | ROB Sanctioned
20 458 108/C/E 230/3-5 230.19 Mustafabad Barara um 6568 | RUB sanctioned
21 459 109/C/E 233/3-5 233.19 Mustafabad Barara M 1 178437 | ROB Sanctioned
22 460 110/B/E 236/8-10 236.50 Mustafabad Barara M 1 361438 | ROB Commisioned
23 461 111/CIT 236/18-20 237.00 Barara Tandwal M 1 452850 | ROB Recommended
24 462 112/C/IE 237/33-35 238.00 Barara Tandwal M 66575 | ROB Sanctioned
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New | S No. LC no./ Location (Km) Converted Level Crossing
i old Tcr';‘f?lscl / éﬂ;i‘;‘ﬂg’ BETWEEN STATION Un Manned Inter TVUs Remarks
' Eng. g Manned Locking

25 463 113/CIE 240/1-3 240.06 Barara Tandwal M 6959 | RUB sanctioned
26 464 114/CIE 241/5-7 241.33 Barara Tandwal M 3063 | RUB sanctioned
27 465 115/C/E 242/23-25 243.00 Barara Tandwal M 23536 | RUB sanctioned
28 467 117/CIT 248/7-9 248.44 Tandwal Kesri M 1 232117 | ROB/RUB Sanctioned
29 468 118/C/E 250/9-11 250.56 Kesri Dukheri M 25471 | ROB Recommended
30 469 119/C/E 253/1-3 253.06 Kesri Dukheri UM 1245 | RUB sanctioned
31 470 120/CIT 254/27-29 255.00 Dukheri Ambala Cantt M 1 45637 | RUB sanctioned
32 471 121/C/E 258/3-5 258.19 Dukheri Ambala Cantt M 4695 | RUB sanctioned
33 472 122/C/IE 260/0-1 260.00 Dukheri Ambala Cantt M 1 130031 | RUB by DFC
34 473 124/C/E 265/18-20 266.00 Ambala Cantt Ambala City M 1 119982 | ROB/RUB Sanctioned
35 474 126/AIT 269/12-14 269.75 Ambala Cantt Ambala City M 1 480359 | ROB Recommended
36 475 127CIT 270/26-28 271.00 Ambala City M 1 96886 | ROB Sanctioned
37 476 128/C/E 272/7-9 272.44 Ambala City Sambu M 1 170168 | RUB sanctioned
38 477 129/C/E 274/13-15 274.81 Ambala City Sambu M 1 70446 | ROB Sanctioned
39 478 130/CIE 276/5-7 276.33 Ambala City Sambu M 1 155052 | ROB Sanctioned
40 479 131/CIT 279/19-21 280.00 Sambu Rajpura M 1 299463 | ROB Commisioned
41 480 132/CIE 282/5-7 282.33 Sambu Rajpura M 1 196868 | ROB Sanctioned
42 481 133/C/E 283/31-284/1 284.00 Sambu Rajpura M 1 162336 | ROB Sanctioned
43 482 134/C/E 287/3-5 287.19 Sambu Rajpura M 1 4032 | RUB Recommended
44 483 | 134A/CIE 288/15-17 289.00 Sambu Rajpura M 1 251832 | ROB Sanctioned
45 484 137/C/IE 293/21-23 294.00 Rajpura Sarai Banjara M 1 50400 | ROB Sanctioned
46 485 138/C/E 296/21-23 297.00 Rajpura Sarai Banjara M 1 110967 | ROB Sanctioned
47 486 139/CIT 299/29-31 300.00 Rajpura Sarai Banjara M 1 190368 | ROB Sanctioned
48 487 140/C/E 302/25-27 303.00 Sarai Banjara Sadhoo Garh M 1 74304 | ROB Sanctioned
49 488 | 140A/CIE 304/5-7 304.33 Sarai Banjara Sadhoo Garh M 1 74166 | ROB Sanctioned
50 489 141/CIT 306/23-25 307.00 Sarai Banjara Sadhoo Garh M 1 122670 | ROB Sanctioned
51 490 142/C/E 309/5-7 309.33 Sadhoo Garh Sirhind Jn. M 1 33558 | RUB sanctioned
52 491 143/C/E 311/15-17 312.00 Sadhoo Garh Sirhind Jn. M 1 132616 | ROB Sanctioned
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New | S No. LC no./ Location (Km) Converted Level Crossing
LINE | old Class/ to decimal BETWEEN STATION Un Manned Inter TVUs Remarks
NO. Traffic/ chainages Manned Locking
Eng.
53 492 144/C/E 312/27-29 313.00 Sadhoo Garh Sirhind Jn. M 1 1106931 | ROB Recommended
54 493 145/B/T 314/15-17 314.00 Sadhoo Garh Sirhind Jn. M 1 1181142 | ROB Commisioned
55 494 146/CIT 315/27-29 316.00 Sirhind Jn. Mandi Govindgarh M 1 35196 | RUB on DFC Detour.
56 495 147/C/IE 317/15-17 318.00 Sirhind Jn. Mandi Govindgarh M 1 474371 | RUB on DFC Detour.
57 496 148/C/E 318/9-11 318.56 Sirhind Jn. Mandi Govindgarh M 9885 | RUB on DFC Detour
58 497 150/C/E 321/17-19 322.00 Sirhind Jn. Mandi Govindgarh M 78800 | ROB Sanctioned
59 498 151/CIT 325/3-5 325.19 Mandi Govindgarh | Khanna M 1 500746 | ROB Recommended
60 499 152/C/E 326/3-5 326.19 Mandi Govindgarh | Khanna M 1 50160 | RUB commissioned
61 500 153/C/IE 327/9-11 327.56 Mandi Govindgarh | Khanna M 1 372498 | ROB Sanctioned
62 501 154/C/E 331/13-15 331.81 Mandi Govindgarh | Khanna M 1 345530 | ROB Recommended
63 502 155/B/T 332/17-19 333.00 Mandi Govindgarh | Khanna M 1 708500 | ROB in progress
64 503 157/C/E 336/21-23 337.00 Khanna Chawapail M 140553 | ROB Sanctioned
65 504 158/C/E 337/29-338/1 338.00 Khanna Chawapail M 182952 | ROB Sanctioned
66 505 159/C/E 341/7-9 341.44 Khanna Chawapail M 135154 | ROB Sanctioned
67 506 160/C/E 342/13-15 342.81 Khanna Chawapail M 1 88020 | ROB Sanctioned
68 507 161/CIT 343/15-17 344.00 Khanna Chawapail M 1 640134 | ROB Commisioned
69 508 162/C/E 345/27-29 346.00 Chawapail Doraha M 78692 | ROB Sanctioned
70 509 163/C/E 348/29-31 349.00 Chawapail Doraha M 119583 | ROB Sanctioned
71 510 164/C/E 351/9-11 351.56 Chawapail Doraha M 35432 | RUB sanctioned
72 511 | 164B/C/T 352/23-25 353.00 Chawapail Doraha M 1 50140 | ROB Sanctioned
73 512 | 164A/BIE 353/35-354/1 354.00 Doraha Sahnewal M 1 602988 | ROB Sanctioned
74 513 165/C/E 354/17-19 355.00 Doraha Sahnewal M 96480 | ROB Sanctioned
75 514 166/C/E 356/19-21 357.00 Doraha Sahnewal M 1526 | RUB sanctioned
76 515 167/C/E 357/21-23 358.00 Doraha Sahnewal M 1 191840 | ROB Sanctioned
77 516 C168/C 359/5-7 359.33 Doraha Sahnewal M 1 112666 | ROB Recommended
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Annexure- 2.4: List of Minor Bridge Structures

Pilkhani- Sahnewal Section

S.No Egt.jge Location glgér?f (SMp)a n Length gfIaBsr?éféceatlon Type of Bridge
1 233 187/21-23 1 3.05 Minor RCC Slab

2 234 189/11-13 1 0.91 Minor RCC Slab

3 235 189/13-15 1 3.66 Minor RCC Slab

4 236 189/15-17 1 0.6 Minor RCC Slab

5 237 190/11-13 1x6.1 Minor Slab

6 238 193/13-15 3 3.05 Minor Arch

7 239 194/1 1 0.45 Minor RCC Slab

8 240 195/10-11 1 3.04 Minor RCC Slab

9 243 198/21-23 1 3.05 Minor GIRDER

10 244 200/2-3 1 3.05 Minor GIRDER

11 246 204/31-34 1 5.9 Minor RCC Slab
12 247 207/3-5 4 1.18 Minor TRINGULAT
13 248 207/3-5 1x6.00x2.761Minor RCC Box

14 249 209/5-7 1 3.04 Minor Hume pipe
15 250 210/15-16 2 3.05 Minor PRC SLAB
16 252 210/12-13 1 0.61 Minor Arch

17 [252-A  211/4-5 1 0.61 Minor TRINGULAT
18 [252-B  [211/37-39 1x6.00x2.761Minor RCC Box

19 253 212/33-35 2x4.00x2.177Minor RCC Box

20 [253-B  |213/4-5 1 1 Minor GIRDER

21 254 213/7-9 2 3.04 Minor RCC HUME PIPE
22 256 216/3-4 2x6.00x1.200Minor RCC Slab
23 257 216/6-7 1 3.69 Minor GIRDER

24 258 218/9-11 2x6.00x1.200Minor RCC Slab
25 261 221/9-11 1 2.52 Minor GIRDER

26 264 225/5-7 1x6.00x2.449Minor RCC Box

27 270 230/19-21 2x4.00x2.986{Minor RCC Box

28 271 231/1-3 2x6.00x2.518Minor RCC Slab
29 272 232/19-21 1 0.62 Minor GIRDER

30 273 233/7-9 2x6.00x1.460Minor RCC Slab
31 274 233/21-23 1 0.6 Minor Hume pipe
32 275 235/2-3 1x6.00x1.425Minor RCC Slab
33 277 236/5-6 1x6.00x1.596Minor RCC Slab
34 278 237/9-10 1 1.98 Minor PRC SLAB
35 279 238/15-17 1 3.04 Minor GIRDER

36 [284 245/9-11 1 3.66 Minor PSC SLAB
37 285 247/11-13 2 0.9 Minor TRINGULAT
38 287 248/7-8 2 1.83 Minor Arch

39 292 254/2-3 1 3.05 Minor GIRDER

40 [1-D-2 1x3x3 Minor Box

41 |1-D-6 1x3x3 Minor Box

42  |1-D-7 1x2x2 Minor Box

43 [1-D-8 1x4x4 Minor Box

44 301 264/9-10 2x6.1 Minor PSC Slab
45 301 264/33-36 2x6.1 Minor Slab

46 303 267/6-7 1 1.52 Minor PSC SLAB
47 1305 268/21-23 1 2.44 Minor Arch

48 306 268/23-25 1 1.14 Minor RCC Slab
49 308 269/5-6 2 0.91 Minor TROUGH PL.
50 309 269/35-37 1 0.91 Minor Arch
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S.No ﬁg(.jge Location ggégf (SMp;‘ n Length OCfIaBsr?éféceatlon Type of Bridge
51 310 270/5-7 1 3.05 Minor GIRDER

52 311 270/27-29 1 3.05 Minor RCC

53 [311-B  [271/5-7 1x1 Minor Hume Pipe

54 [311-A [270/13-14 1 1.83 Minor RCC Slab

55 312 271/20-22 1 2.44 Minor Arch

56 317 278/14-16 1 3.05 Minor PRC SLAB

57 318 280/12-14 1 1.52 Minor PRC SLAB

58 319 280/18-20 1 1.21 Minor RCC Slab

59 320 281/2-4 1 1.52 Minor Arch

60 321 281/14-16 2 0.91 Minor Hume pipe

61 322 282/27-29 2 2.67 Minor Arch

62 323 285/13-15 2 3.05 Minor Arch

63 [2-D-1 1x3.05 Minor Slab

64 (324 285/26-28 1x3.05 Minor Slab

65 [2-D-2 1x3.05 Minor Slab

66 [2-D-5 1x6x4 Minor Box

67 [324A 287/5-8 1x6x4 Minor Box

68 [324B 287/11-14 1x6x4 Minor Box

69 [2-D-6 1x6x4 Minor Box

70 [325-B  |289/8-10 1 1.22 Minor PSC SLAB

71  [325-A  [291/4-8 1x1.2x1.2  |Minor Box

72 326 291/15-17 1 3.05 Minor COMP GIRDER
73 327 291/27-25 2 3.05 Minor GIRDER

74 328 291/31-34 2x9.15 Minor Slab

75 329 293/13-15 4 3.05 Minor BOX CUL

76 330 294/3-5 3 2.9 Minor RCC T-BEAM SLAB
77 1332 295/7-9 1 3.05 Minor PRC SLAB

78 333 295/14-16 2 3.05 Minor PRC SLAB

79 [333-A |295/13-15 1 0.6 Minor BOX CUL

80 334 297/21-24 4x3.05 Minor Slab

81 335 298/33-35 2 3.04 Minor Hume pipe

82 [335-A  [298/34-36 1 0.6 Minor RCC BOX CULVERT
83 |336 299/31-33 2 3.04 Minor Hume pipe

84 337 300/7-9 2 3.04 Minor Hume pipe

85 340 301/27-30 2x9.15 Minor Slab

86 341 302/13-15 5 3.04 Minor PRC SLAB

87 1342 303/11-13 2 3.05 Minor RCC T-BEAM SLAB
88 343 303/25-27 2 3.04 Minor Arch

89 [344-A  [304/5-7 1 0.46 Minor PRC SLAB

90 345 304/9-11 2 3.04 Minor PRC SLAB

91 (346 304/17-19 1 3.04 Minor Hume pipe

92 1347 305/4-5 1 3.04 Minor BOX CUL

93 349 305/21-23 2 3.04 Minor PRC SLAB

94 350 306/3-5 2 3.04 Minor RCC T-BEAM SLAB
95 352 307/5-7 1 3.04 Minor BOX CUL

96 353 307/24-26 2 3.04 Minor PRC SLAB

97 [353-A  [309/2-4 1 0.91 Minor PRC SLAB

98 [354 309/17-19 1 3.04 Minor PRC SLAB

99 355 310/8-5 2 1.52 Minor PRC SLAB
100 [355-A  |310/21-23 1 2.44 Minor PRC SLAB
101 356 311/15-17 1 3.04 Minor Arch

102 356-A  ]312/5-7 1 1.2 Minor BOX CUL

103 357 312/27 1 2.45 Minor BOX CUL

2-46




Pilkhani-Sahnewal Section of EDFC

S.No ﬁg(.jge Location ggégf (SMp;‘ n Length OCfIaBsr?éféceatlon Type of Bridge
104 [358 313/19-21 1 1.52 Minor Hume pipe
105 [358-A  |313/27-29 1 0.53 Minor RCC Slab
106 362 320/25-27 2 3.04 Minor RCC BOX
107 363 321/27-29 1 0.6 Minor PRC SLAB
108 364 323/23-25 1 3.04 Minor PRC SLAB
109 365 325/25-27 1 0.61 Minor Arch

110 365-A  |326/1-3 1 0.8 Minor PRC SLAB
111 366 328/15-17 2 3.04 Minor Arch

112 366A 328/1-3 2x3.00x1.37 Minor Box Culvert
113 367 332/1-3 1 0.6 Minor BOX CUL
114 368 332/15-17 1 0.61 Minor BOX CUL
115 369-A  |334/17-19 1 0.46 Minor TROUGH
116 369-A1 |334/16-18 1 0.46 Minor TROUGH
117 370 336/23-25 1 3.04 Minor Cl Pipe
118 371 338/3-5 1 3.04 Minor PRC SLAB
119 372 340/7-9 1 3.04 Minor PRC SLAB
120 373 340/17-19 1 3.04 Minor PRC SLAB
121 374 341/3-5 1 0.45 Minor PRC SLAB
122 375 341/13-15 1 3.04 Minor BOX CUL
123 376 343/25-27 1 0.6 Minor TROUGH
124 376-A  |345/4-6 1 0.6 Minor RCC Slab
125 377 348/25-27 1 0.6 Minor Arch

126 378 348/31t0349/1 1 1.1 Minor GIRDER
127 379 349/15-17 1x0.3 Minor Hume Pipe
128 380 350/19-21 1 0.6 Minor RCC HUME PIPE
129 381 351/1-3 1 0.91 Minor Hume pipe
130 382 351/15-17 1 0.61 Minor Hume pipe
131 383 352/21-23 1 0.91 Minor Hume pipe
132 384 353/33-35 1 3.05 Minor TROUGH
133 386 359/23-26 3x2 Minor Box
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Annexure- 2.5: List of Major Bridge Structures

Pilkhani- Sahnewal Section

. Span e Comments
SN Bridge Location No. of Length CIaSS|f|_cat|on Type of (Foundati- Remarks
No. Span of Bridge Bridge
(M) on)
1 | 241 196/29-01 | 1 up 22.86 Major GIRDER KALA NALA
. BUDHI
2 | 242 197/22-35 | 2+1 up | 12.2+25.8 | Major GIRDER WELL VAMUNA
WESTERN
3 | 251 210/21-23 | 1up 60.9 Major TRINGULAT | WELL YAMUNA
CANAL
4 | 255 214/21-23 | 2 7.62 Major PRC SLAB
5 | 259 219/17-19 | 1up | 22.86 Major GIRDER WELL Eﬁﬁ”'
6 | 260 221/5-7 | 3up | 12.04 Major GIRDER WELL e
7 | 263 224/9-11 | 3up 12.19 Major GIRDER WELL ﬁ:fATANG
8 | 265 226/17-19 | 1+2 up | 6.09+7.93 | Major GIRDER OPEN TEEN DARA
. SOLAN
9 | 266 227/1-2 16 up Major PRC SLAB | OPEN DARA
10 | 267 227/23-25 | 10up | 2.52 Major RCC SLAB | OPEN
11 | 268 228/25-27 | 2 up 22.88 Major GIRDER WELL flﬁ'fﬁswm'
. DAULAT
12 | 269 229/23-27 | 15up | 6.09 Major PRC SLAB | OPEN PUR BR.
13 | 276 235/28-32 | 15up | 6.1 Major PRC SLAB | OPEN
14 | 280 238/25-27 | 6 up 5.94 Major PSC SLAB | OPEN
15 | 281 239/19-21 | 4 up 5.94 Major PSC SLAB | OPEN
16 | 282 243/9-11 | 3 5.94 Major PSC SLAB
17 | 286 247/11-13 | 3up 6.1 Major PSC SLAB | OPEN
18 | 289 251/5-7 5 up 6.1 Major PSC SLAB | OPEN
19 | 290 253/1-3 1 up 22.86 Major GIRDER OPEN
20 | 291 253/12-13 | 1 up 22.86 Major GIRDER OPEN
. TRINGULAT CHOWA
21 | 293 256/5-7 1up 30.48 Major GR. OPEN NALA
22 | 299 263/21-23 | 6 up 2.58 Major RCC SLAB | OPEN
23 | 300 264/6-7 3up 6.1 Major PSC SLAB | OPEN
4X6.10+3
24 | 302 266/10-11 | #*3*2 | x1.895+2 | Major PSC OPEN
up SLAB+BOX
X3.00
25 | 304 267/25-27 | 3up 6.1 Major RCC SLAB | OPEN
26 | 312 271/19-21 3x4x2 Major Box
New
27 | 313 273/22-30 | 8 up 22.86 Major GIRDER WELL
ipsy | 6104325
28 | 314 275/8-10 +1.966+3. | Major PRC SLAB | OPEN
+3 up o5
29 | 314A 275/1-8 8x(2x4x2) | Major Box
30 | 314B | 275/11-18 8x(2x4x2) | Major Box
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. Span e Comments
SN Bridge Location No. of Length CIaSS|f|_cat|on Type of (Foundati- Remarks
No. Span of Bridge Bridge
(M) on)

31 | 315 277/8-10 | 4 up 6.1 Major PRC SLAB OPEN
32 | 316 278/4-6 4 up 6.1 Major PRC SLAB OPEN
33 | 322-A 283/11-13 | 4 up 2X18.3+2 Major GIRDER OPEN

X12.20

Through
34 | 2-D-7 4x30.5 Major Type Steel
Truss

8X8.23+5 .
35 | 325 287/16-20 | 8+5 X12.20 Major GIRDER OPEN
36 | 331 294/13-17 | 15up 6.09 Major PRC SLAB OPEN
37 | 338 300/17-19 | 8 up 6.09 Major PRC SLAB OPEN
38 | 339 301/19-21 | 8 up 6.09 Major PRC SLAB OPEN
39 | 344 304/1-3 8 up 6.09 Major PRC SLAB OPEN
40 | 348 305/15-17 | 2 7.92 Major RCC Slab
41 | 351 306/11-13 | 5up 6.09 Major PRC SLAB OPEN
42 | 3-D-4 4x18.3 Major PSC Girder
43 | 361-A 319/25-27 | 6 up 6.09 Major PRC SLAB OPEN

2X24.23+
44 | 385 354/0-1 | 2¥2*2 | 5x21.34+ | Major GIRDER WELL SIRHIND

up 2X24.08 CANAL
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Annexure- 2.6: List of Important Bridge Structures

: No. e
B;\llt(j).ge SS; . Ler?;[%n(M) CI?)?SBI.frIiC(:jZ“eon Type of Bridge Remarks
245 7 60.96 Important TRUSS WELL YAMUNA RIVER
262 14 6.1 Important PRC SLAB CHAUDAH DARA
283 4 45.72 Important TRUSS WELL MARKHANDA RIVER
294 4 45.72 Important TRUSS WELL TAGRI RIVER
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Annexure- 2.7: List of ROBs

.No. Bridge No. | Location Classification of Bridge
1 90A/CIT 189/13-15 ROB
2 92/CIT 194/19-23 ROB
3 97/CIE 208/21-23 ROB
4 97A/CIT 210/23-25 ROB
5 98/BIT 211/37-39 ROB
6 99/C/E 213/15-17 ROB
7 100/C/T 215/27-29 ROB
8 107/CIT 228/3-5 ROB
9 109/C/E 233/3-5 ROB
10 110/B/E 236/8-10 ROB
11 111/CIT 236/18-20 ROB
12 112/C/E 237/33-35 ROB
13 117/CIT 248/7-9 ROB
14 118/C/E 250/9-11 ROB
15 122/C/E 260/0-1 ROB
16 124/C/E 265/18-20 ROB
17 126/AIT 269/12-14 ROB
18 127CIT 270/26-28 ROB
19 129/C/E 274/13-15 ROB
20 130/C/E 276/5-7 ROB
21 131/CIT 279/19-21 ROB
22 132/C/E 282/5-7 ROB
23 133/C/E 283/31-284/1 | ROB
24 134A/CIE 288/15-17 ROB
25 137/CIE 293/21-23 ROB
26 138/C/E 296/21-23 ROB
27 139/CIT 299/29-31 ROB
28 140/C/E 302/25-27 ROB
29 140A/C/E 304/5-7 ROB
30 141/CIT 306/23-25 ROB
31 143/C/E 311/15-17 ROB
32 144/C/E 312/27-29 ROB
33 145/B/T 314/15-17 ROB
34 150/C/E 321/17-19 ROB
35 151/CIT 325/3-5 ROB
36 153/C/E 327/9-11 ROB
37 154/C/E 331/13-15 ROB
38 155/B/IT 332/17-19 ROB
39 157/C/IE 336/21-23 ROB
40 158/C/E 337/29-338/1 | ROB
41 159/C/E 341/7-9 ROB
42 160/C/E 342/13-15 ROB
43 161/CIT 343/15-17 ROB
44 162/C/E 345/27-29 ROB
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S.No. Bridge No. | Location Classification of Bridge
45 163/C/E 348/29-31 ROB
46 164B/C/T 352/23-25 ROB
47 164A/B/E 353/35-354/1 | ROB
48 165/C/E 354/17-19 ROB
49 167/C/E 357/21-23 ROB
50 C168/C 359/5-7 ROB
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Annexure- 2.8: List of New RUBs

Pilkhani-Sahnewal Section

.No. | Bridge No. Location Classification of Bridge
1 91/C/E 192/1-3 RUB
2 93/C/E 196/7-9 RUB
3 94/C/E 197/3-5 RUB
4 95/C/E 198/13-15 | RUB
5 96/C/E 200/15-17 | RUB
6 101/C/E 217/9-11 | RUB
7 102/C/E 219/3-5 RUB
8 103/C/T 220/13-15 | RUB
9 104/C/E 221/26-28 | RUB
10 105/C/E 223/12-14 | RUB
11 106/C/E 225/21-23 | RUB
12 108/C/E 230/3-5 RUB
13 113/C/E 240/1-3 RUB
14 114/C/E 241/5-7 RUB
15 115/C/E 242/23-25 | RUB
16 119/C/E 253/1-3 RUB
17 120/C/T 254/27-29 | RUB
18 121/C/E 258/3-5 RUB
19 128/C/E 272/7-9 RUB
20 134/C/E 287/3-5 RUB
21 142/C/E 309/5-7 RUB
22 146/CIT 315/27-29 | RUB
23 147/C/E 317/15-17 | RUB
24 148/C/E 318/9-11 | RUB
25 152/C/E 326/3-5 RUB
26 164/C/E 351/9-11 | RUB
27 166/C/E 356/19-21 | RUB
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CHAPTER 3. POLICY, LEGAL & ADMINISTRATIVE
FRAMEWORK

3.1. Introduction

This chapter presents a review of the existing environmental, forest related regulations and
statutory acts/ rules applicable to this project. This chapter also outlines various issues
related to the framework in place for environmental clearance of projects with reference to
the Government of India and the State Governments of Uttar Pradesh, Haryana and Punjab

3.2. Government of India requirements
3.2.1. Environmental Clearance Requirements

As per MoEF notification dated 14 September 2006 and its amendments Railway project
does not require environmental clearance.

3.2.2. Forest Clearances

The proposed project requires 175 ha of forest land diversion in Haryana and Punjab. To
divert any type of forests land for non-forestry activity permission from forest department
need to be undertaken as per Forest (Conservation) Act, 1980.

3.3. State Level Clearance Requirements

Besides, the MoEF environmental clearance requirements, the project requires clearance
from some of the state level agencies as discussed below.

3.3.1. State Pollution Control Board (SPCB) Requirements

Projects at the time of construction require obtaining No Objection Certificate (NOC) from
State Pollution Control Boards in Uttar Pradesh, Haryana and Punjab in pursuant to the
Water (Prevention and 'Control of Pollution) Act of 1974, the Cess Act of 1977 and the Air
(prevention and Control of Pollution) Act of 1981. In the present project context it needs to
obtain NOC from Uttar Pradesh Pollution Control Board (UPPCB), Haryana State Pollution
Control Board (HSPCB) and Punjab Pollution Control Board (PPCB). State Pollution Control
Boards are responsible for issuance of NOC under Water Act & Air Act.

3.3.2. Tree felling permissions

Project requires cutting trees for which permission from Competent Authority/ Forest
Department are required.

3.3.3. Permissions/Clearances

The Indian legislations and environmental regulations are given in Table 3.1.

Table 3.1 Summary of Applicable and other Environmental Legislation

S. Act/Rules Purpose Applicability Authority
No.
1 | Environment To protect and improve | The project activities| MoEF. SPCB
Protection Act-1986 overall environment should maintain
emission standards
2 | Environmental Impact| To provide | Railway projects are| MoEF
Assessment environmental clearance | not included in the
Notification- 14th Sep-|to new development | Notification of 14th
2006 activities following | Sep, 2006 and EC
environmental impact | under these acts is not
assessment applicable.  However,
as per MoEF’s
amended notification
dated 9.9.2013 mining
of  minor  minerals
through borrow / quarry
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S. Act/Rules Purpose Applicability Authority
No.
which will be used in
project, require prior
environmental
clearances
3 | Notification for use of Reuse large quantity of | Possibility of use of fly | MoEF
fly ash,1999 fly ash discharged from | ash shall be explored in
thermal power plant to Engg. designs
minimize land use for
disposal
4 | The Forest To check deforestation | Applicable, protected MoEF and State
(Conservation) Act by restricting conversion | forest land is involved | Forest Department
1927 of forested areas into in the project.
The Forest non-forested areas
(Conservation) Act.
1980
The Forest
(Conservation) Rules,
1981
5 | MoEF circular (1998) Protection / planting Applicability of Forest | MoEF and State
on linear Plantation on | roadside strip as conservation act to Forest Department
roadside, canals and avenue/strip plantations | Roadside strip
railway lines modifying | as these are declared Plantations
the applicability of protected forest areas.
provisions of forest
(Conversation) Act, to
linear Plantation
6 | Air (Prevention and To control air pollution Emissions from State Pollution
Control of Pollution) by specifying the construction machinery | Control Boards of
Act, 1981 emission standards. and vehicle should be | Uttar Pradesh,
checked time to time. Haryana & Punjab
7 | Water Prevention and To control water Various parameters in | State Pollution
Control of Pollution) pollution by controlling Effluents from Control Boards of
Act, 1974 discharge of pollutants construction sites and | Uttar Pradesh,
as per the prescribed workshops are to be Haryana & Punjab
standards kept below the
prescribed standards
8 | Noise Pollution The standards for noise | DG sets at construction | State Pollution
(Regulation and Control | for day and night have sites and workshops Control Boards of
Act) , 2000 been promulgated by should be provided with | Uttar Pradesh,
the MoEF for various acoustics enclosures. | Haryana & Punjab
land uses.
9 | Ancient Monuments Conservation of cultural | Applicable for any Monuments
and Archaeological and historical remains ‘chance find’, would be | Authority of India
Sites and Remains found in India notified/ surrendered to
(Amendment and the Competent
Validation) Act,2010 Authority.
10 | Public Liability and Protection form Shall be taken as per State Pollution
Insurance Act 1991 hazardous materials and | requirements Control Boards of
accidents. Uttar Pradesh,
Haryana & Punjab
11 | The Explosives Act Safe transportation, Respective Chief Controller of
1884 storage and use of Authorization shall be | Explosives (CCoE)
explosive material obtained from CCE
12 | Minor Mineral and For opening borrow pits, | Quarry Licenses shall | District Collector
concession Rules & quarry. be obtained by
O.M. issued time to Contractors.
= g 3-2
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S. Act/Rules Purpose Applicability Authority

No.
time

13 | Central Motor Vehicle To check vehicular air All vehicles in Use shall | Motor Vehicle
Act 1988 and Central and noise pollution and | obtain Pollution Control | Department
Motor Vehicle Rules authority to drive Check certificates and
1989 vehicles driven by licensed

persons
14 | The Mining Act The mining act has been | Quarry Licenses shall | Department of
notified for safe and be obtained by mining, GoUP,
sound mining activity. Contractors. GoH, GoP

15 | Hazardous waste Management and Applicable State Pollution
(Management , storage of hazardous Control Boards of
Handling & waste. Uttar Pradesh,
Transboundry) Rules, Haryana & Punjab /
2008 MoEF
The Railway I Land acquisition is

16 (Amendment) Act, 2008 Land acquisition involved Gol

17 | The Petroleum Use and storage of Applicable CCOE /DC
(Amendment) Rules, petroleum products
2011

18 | Municipal Solid Wastes | Management & disposal | Applicable SPCB
(Management and of Construction &
Handling) Rules, 2000. | Demolition debris
Municipal Solid Wastes
(Management and
Handling) Rules, 2000.

Besides above, Acts/ Rules as applicable during project implementation will be followed.
3.4. Social Regulatory Requirements of the Govt. of India and State Govt.

There are many rules and regulations framed by the Government of India for the protection
of workers. Most of these legislations will be applicable to contractors in charge of
construction. The DFCCIL shall ensure that other legislations like Child Labour (Prohibition
and Regulation) Act; 1986, Minimum Wages Act; 1948, The Factories Act; 1948, The
Building and Other Construction Workers (Regulation of Employment and Conditions of
Service) Act, 1996 etc. are followed. Details of applicable statutory rules & regulations during
construction stage are also given in DFCCIL’s SHE Manual, which forms part of the contract
document.

3.5. The World Bank Safeguard Policies

The EIA study was conducted according to Asian Development Bank safeguard policies
(SPS 09). Similarly, The World Bank has defined its safeguard requirement under its
operational policies. The policies of both the banks require almost similar assessment,
mitigation and commitment towards environmental protection. The prime objectives of these
safeguard policies are to (i) avoid adverse impacts of projects on the environment and
affected people, where possible; and (i) minimize, mitigate, and/or compensate for adverse
project impacts on the environment and affected people when avoidance is not possible.

An assessment is made about applicability of various policy components and project
activities to classify the project and define the scope of study. Applicable safeguard policies
of the World Bank are given below.
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Table 3.2 :World Bank Safeguard Policies

Sl. |Safeguard |Subject Triggered [Triggered By Mitigation Documentation
No. |Policy Category Measures
1. |OP4.01 Environment Yes Sensitive areas | Mitigation EIA and EMP
Assessment and impacts on | measures prepared
environmental incorporated
and social
components
2. |OP4.11 Physical Yes Risk to cultural | Adequate EMP & RAP
Cultural properties mitigation prepared
Resources measures if
affected
3. |OP4.36 Forestry Yes Diversion of To be carried As applicable under
forest land out as per the Act.
Forest
(Conservation)
Act, 1980
4. |IFC Labour & Yes Labour and Compliance of |[EIA & EMP
Performance |Occupational construction IFC Standards |prepared; Safety &
Standards  |Health camp Occupational Health
measures during
construction will be
adequately covered
in Contract
document &
DFCCIL SHE
manual will be
referred.

Environmental Categorization and Need of Environmental Assessment
According to the World Bank, a project can be classified into following three categories:

Category A: A proposed project is classified as category ‘A’ if it is likely to have significant
adverse environmental impacts that are irreversible, diverse, or unprecedented. These
impacts may affect an area larger than the sites or facilities subject to physical works. An
Environmental Impact Assessment is required.

Category B: A proposed project is classified as category “B” if its potential adverse
environmental impacts are less adverse than those of category a projects. These impacts
are site-specific, none or very few of them are irreversible, and in most cases mitigation
measures can be designed more readily than for category ‘A’ projects. An initial
environmental examination is required.

Category C: A proposed project is classified as category ‘C’ if it is likely to have minimal or
no adverse environmental impacts. No environmental assessment is required although
environmental implications need to be reviewed.

3.6. Category of the Project

The category of project has been decided visualising the level of impacts during construction
and operation phases. All environmentally sensitive areas along the proposed alignment
were critically analysed to assess the magnitude and extent of likely impacts. This stretch
does not pass through any protected areas neither near any archeologically important
monument nor Reserve Forest areas through alignment modifications. The track primarily
passes through parallel to existing IR & agricultural and residential areas in detour sections.
The stretch crosses few major water bodies and acquisition of land is involved at few
stretches.
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Physical work proposed under this project is expected to cause significant Environmental &
Social impacts involving large scale land acquisition (325 Ha.), significant earth work ((7.3
million m®) & construction materials (0.1 m*® ballast) and expected to have impact on
environment (felling of 42400 trees & diversion of 175 Ha. Protective Forest land), relocation
of 8 CPRs as well as construction work on 175 km linear work front involving construction
equipment etc. Therefore the Project is considered as Category ‘A’ as per the World Bank
safeguard policy. This will help not only in making the construction stage to be more
environment compliant but setting up a system for better and more environment friendly
construction in the project area. DFCCIL is committed to establish the most efficient and
eco-friendly systems.

This project does not come under purview of EIA notification 2006 of MoEF, as railway
projects do not require environmental clearance.

3.7.

Clearance Requirements for the Project

The summary table showing time requirements for agency responsible for obtaining
clearance, and a stage at which clearance will be required is given below in Table-3.3.:

Table 3.3 : Summary of Clearances Requirements

Sl. |Type of clearance |Statutory Applicability  |Project Time Responsibility

No Authority stage required

1 Forest Clearance |State Environment |Diversion of Pre 6-8 DFCC

& Forest dept. and [Forest land construction |months
MoEF regional
office

2 Tree felling Forest department/ |Felling of trees |Pre 1 month DFCC
permission in Revenue Dept construction
Private/Govt Land

3 NOC And Consents|State Pollution For establishing [Construction [2-3 Concessionaire
Under Air , Water, |Control Boards of |plants (Prior to months |/ Contractor
EP Acts & Noise Uttar Pradesh, work
Rules of SPCB Punjab and initiation)

Haryana

4 NOC And Consents|State Pollution For operating  |Construction (1-2 Concessionaire
Under Air , Water, |Control Boards of |Crushers , (Prior to months |/ Contractor
EP Acts & Noise Uttar Pradesh, mixing plants  work
rules of SPCB Haryana and and batching initiation)

Punjab plants

5 Permission to store |State Pollution Storage and Construction [2-3 Concessionaire
Hazardous Control Board and [Transportation |(Prior to months |/ Contractor
Materials specially |Controller of Of Hazardous  work
fuel oil and Explosives Materials and |initiation)

Lubricants at Explosives
Construction camps
6 Explosive license |Chief Controller of [Storage of Construction [2-3 Concessionaire
Explosives Explosive (Prior to months |/ Contractor
materials work
initiation)

7 PUC certificate for |Department of For all Construction 1-2 Concessionaire
use of vehicles for |Transport construction (Prior to months |/ Contractor
construction vehicles work

initiation)

8. Ordinary earth Dept. of Geology |Ordinary earth, |Construction [2-3 Concessionaire
excavation, borrow |and Mines of State |borrow pits (Prior to months |/ Contractor
pits and SEIAA for Env. work

Clearance (EC). initiation)




Pilkhani- Sahnewal Section of EDFC

Sl. |Type of clearance |Statutory Applicability  |Project Time Responsibility

No Authority stage required

9 Quarry lease deeds |Dept. of Geology Quarrying and |Construction 2-3 Concessionaire
and license and Mines of State borrowing (Priorto  |months / Contractor

and SEIAA for Env. operations work
Clearance (EC). initiation)

10 | NOC for water Ground Water Ground water  |Construction [2-3 Concessionaire
extraction for Authority extraction (Prior to months |/ Contractor
construction and work
allied works initiation)

Other regulations related to the welfare and organisation of labour need to be adhered.

3.8. Conclusion

Review of environmental regulations clearly indicates that the subject DFC project does not
require any overall environmental clearance. However, clearance for cutting the trees within
the proposed right of way of the alignment will be required from the Forest Department. In
addition to the above, the contractors of various construction packages would require the
following NOCs & licenses from the authorities during construction:

NOC and Consent under Air, Water, EP Acts & Noise rules of SPCB for establishing
and operating Construction Camps from respective State Pollution Control Boards
where construction camp is proposed to be located.

PUC certificate for use of vehicles for construction from Department of Transport
Borrow pits to be opened after obtaining Environment Clearance (EC) from SEIAA of
State Govt. Environment Dept.

Quarry lease deeds and license and Explosive license from Dept. of Geology and
Mines & Chief controller of explosives and after obtaining EC.

NOC for water extraction for construction and allied works from Ground Water
Authority

Apart from the above clearances, the contractors also have to comply with the following:

. Clearance of Engineer for location and layout of worker’'s camp, equipment yard and
storage yard.

= Clearance of Engineer for Traffic Management Plan for each section of the route
after it has been handed over for construction.

. An Emergency Action Plan should be prepared by the contractor and approved by
the Engineer for accidents responding to involving fuel & lubricants before the
construction starts. Submit a Quarry Management Plan to the Engineer along with
the quarry lease deeds

= Site SHE Plan and EMP have to be developed by the contractor based on DFCCIL
SHE Manual & EMP respectively.

3-6




Pilkhani- Sahnewal Section of EDFC

CHAPTER 4. ENVIRONMENTAL PROFILE OF THE PROJECT
INFLUENCED AREA

4.1. Introduction

This section presents the environmental profile of the project influence area and its salient
features. The objective of the profile is to ascertain the environmental sensitivity of the
project, and identify the likely impact zones of the project.

Considering the nature of the project alignment, an area of about 7.0 km on either side of the
corridor has been considered for studying the profile. The environmental features such as
reserved forest, sanctuaries / national parks, rivers, lakes and ponds, religious structures,
archaeological monuments, natural habitats, schools, irrigation canals along with other
sensitive receptors were mapped in the profile through detailed field inventories and
presented on the topo sheets (on a scale of 1:50,000) of Survey of India.

In addition to the above, the detailed walk through surveys were carried out to map specific
environmental features within the Right of Way (RoW) of the proposed alignment. These
features were presented on strip maps. Sections below, presents the details of both these
surveys. The natural environment is sensitive to even the minute activities carried out by
humans unless it is kept under a certain limited level. This level depends on the specific
context, and changes in different areas and contexts. Thus, it is imperative to study the
existing environmental conditions not only to establish the present physical, biological and
socio-economic scenario but also in order to predict future impacts owing to construction and
operation of the project.

4.2. Methodology

The methodology followed in the preparation of the environmental profile of the project
influence area and strip maps comprised the following:-

Collection of Toposheets (scale 1:50000 & 1:250000) of Survey of India from Survey
of India and demarcation of the proposed alignment on the toposheets.

Field reconnaissance of the proposed alignment through detailed walk through
surveys

Mapping of sensitive receptors such as schools, religious structures, hospitals etc.
Interactions with local villagers and resource persons to understand the importance
of various sensitive features and other local resources (if any).

The data collected from the above tasks was mapped on the detailed Kilometer wise strip
maps and topo sheets on a scale of 1:50,000.

4.3. Environmental Profile of Project Influence Area

The environmental profile of the influence area (within 7.0 km on either side of the proposed
alignment) presented in Annexure-4.1, indicates that
- The alignment generally runs through plain areas of Indo-Gangetic plains and is
devoid of sensitive environmental features
At many of the locations, Western Yamuna canal and its distributaries criss-crosses
the alignment. Other canals and their distributaries within 7 km buffer zone include
Bhakra Canal and Sihind Canal.
The alignment also crosses through Yamuna, Markanda, Tangri and Ghaghhar
rivers. Out of these, Yamuna is the only perennial river.

In addition to the above, no sensitive features such as wild life sanctuaries, wet lands, etc.
were observed within the project influence area.
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4.4, Environmental Features within Project RowW

The environmental features within the right of way (RoW) of the project were recorded
through the kilometre wise strip maps, as presented in Annexure 4.1, indicate that the
proposed alignment,

does not pass through any national park, wild life sanctuary, reserve forest or
sensitive natural resources

does not affect wetlands

however, the proposed alignment will require to acquire Protected Forest (PF) land in
the districts of Yamunanagar, Ambala, Patiala, Fatehgarh, Ludhiana and PF lies in
railway land along the existing IR track.

Considering dense settlements and developments along the existing railway line near
Ambala town, the project proposes a detour at the location.

The project alignment runs through Yamuna, Markanda, Tangri and Ghaghhar Rivers of
which Yamuna is the only perennial river.

The alignment also crosses the Western Yamuna canal and its distributaries, Bhakra Canal
and Sirhind Canal. The impacts on the canals however are mitigated in the design by
providing adequate cross drainage works at all the locations.

Physical cultural resources Total 56 structures have been identified out of which some of
which may require relocation, which has been discussed in Chapter-7.

The proposed alignment is expected to involve the cutting of 42400 trees. Most of these tree
species comprise common species such as Eucalptus, Popalar, Babul/ Kikar, Shisham,
neem, etc., and doesn't involve cutting of any sensitive / endangered species.

Table 4.1 : Trees to be Cut

State Trees to be Cut Total
PF Rly. land | Private Land
Haryana 19889 8523 682 29094
Punjab 1986 1763 674 4423
Total 21875 14700 5826 42401
4.5, Sensitive Receptors

Summary of sensitive receptors within 100m either side of the proposed Pilkhani-Sahnewal
section of EDFC is presented below. Out of these only 13 are within the proposed RoW.

Table 4.2 : List of Important Features along DFC Corridor

Summary of Important Features Along the Corridor (KM 188-195)

Type of Feature Numbers within 100m
Religious Structure 1
School/College 1
Hospital 0
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Water Bodies 0

Summary of Important Features Along with Corridor (KM 196-204)
Religious Structure 0
School/College 0
Hospital 0
Water Bodies 3

Summary of Important Features Along with Corridor (KM 205-213)
Religious Structure 0
School/College 0
Hospital 0
Water Bodies 1

Summary of Important Features Along with Corridor (KM 214-222)
Religious Structure 15
School/College 2
Hospital 1
Water Bodies 0

Summary of Important Features Along with Corridor (KM 223-231)
Religious Structure 3
School/College 1
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 232-240)
Religious Structure 0
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 241-248)
Religious Structure 2
School/College 1
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 249-257)
Religious Structure 3
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 258-266)
Religious Structure 0
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 267-275)
Religious Structure 2
School/College 1
Hospital 0
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Water Bodies 0

Summary of Important Features Along with Corridor (KM 276-284)
Religious Structure 2
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 285-293)
Religious Structure 3
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 294-302)
Religious Structure 0
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 303-311)
Religious Structure 7
School/College 2
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 312-320)
Religious Structure 1
School/College 1
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 321-329)
Religious Structure 1
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 330-338)
Religious Structure 1
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 339-347)
Religious Structure 0
School/College 0
Hospital 0
Water Bodies 0

Summary of Important Features Along with Corridor (KM 348-356)
Religious Structure 1
School/College 0
Hospital 0
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Water Bodies 0
Summary of Important Features Along with Corridor (KM 357-360.2)
Religious Structure 0
School/College 0
Hospital 0
Water Bodies 0

Summarising,

() Religious structure : 42
(i) School/ college : 9
(iii) Hospital 1
(iv) Warwebody 4

Total : 56
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CHAPTER 5. BASELINE ENVIRONMENTAL PROFILE

5.1. Baseline

The natural environment, commonly referred as the environment, is a term that
encompasses all living and non-living things occurring naturally on earth or some region
thereof. The concept of the natural environment can be broken down into a few key
components like physical, which includes physical phenomena like air, water, soil, noise and
climate, biological, which comprises of ecological units that function as natural systems and
socio-economic scenario.

The natural environment is sensitive to even the minute activities carried out by humans
unless it is kept under a certain limited level. This level depends on the specific context, and
changes in different areas and contexts. Thus, it is imperative to study the existing
environmental conditions not only to establish the present physical, biological and socio-
economic scenario but also in order to predict future impacts owing to construction and
operation of the project.

The proposed alignment is passing through three major states of India i.e. Uttar Pradesh,
Haryana & Punjab covering a total length of 175.00 km (Figure 5.1). The chapter assesses
the relevant physical, biological and socio-economic components of the environment along
the proposed EDFC section. The data related to the study area has been compiled from
various secondary sources and primary environmental surveys on ambient air quality, noise
and vibration levels, water and soil quality, aquatic and terrestrial ecology.

Rajpura-Sahnewal Section Pilkhani-Rajpura Section
Figure 5.1 : Study Area Map

To study the environmental parameters effectively the entire alignment has been divided into
two stretches in both the core zone (within 100 m) and buffer zone (7 km radius) namely:

Ch. 188+500 to Ch. 274 km in UP & Haryana (one stretch),
Ch. 274 to 360 km in Punjab (one stretch)

Core zone of 100m is the Right of Way where DFC alignment will pass & railway track will be
laid and direct impact is expected. Buffer zone of 7 km is for studying impact on
environmental features due to DFC project. The buffer zone (or project influence area) of 7
km has been taken from the boundary of core zone along the DFCC corridor. This is based
on the guidelines of Ministry of Environment, Forest and Climate Change (MoEFCC),
Government of India for the environmental impact assessment of road and rail project.

The sampling of physical environment namely- air quality, water, soil, noise & vibration was
done at various locations to estimate the baseline status in both the core and buffer zone
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along the finalized alignment. The sampling locations were chosen considering their
sensitivity during construction and operation phases of the project. A detailed study of the
ecology in the study area - terrestrial and aquatic including wild life movement, tree cover,
endangered species, biodiversity etc., was also conducted. The land-use land-cover and
drainage maps using the recent satellite imageries have been used to identify the material
sourcing and drainage pattern for the project. The summary of key environmental features is
given in Table 5.1 below.

Table 5.1 : Summary of Environmental Features

S. Environmental Features Within 100 m core zone Within 7 km buffer zone
No.
1. Ecological
a. Presence of Wildlife None None
Sanctuary/ National
Park
b. Reserved Forests None None
c. Protected Forests All area along both sides of the | Districts of Yamunanagar,
existing track is plantation has Ambala, Patiala, Fatehgarh,
been categorised as protected Ludhiana
forest
d. Wetland None None
e. Migratory route for wild | None None
animals
f. Migratory routes for None None
birds
g. Migratory routes for None None
fishes
h. Presence of Schedule- | None None except Gyps
1 animal including Bengalensis (Bird)
rivers
i. Tree cover Poplar, Eucalyptus, Mango, Mango in U.P., Poplar in
Neem and Shisam are the most | Haryana and Punjab are
dominant species observed. the most dominant.
Approximately 42400 trees
need to cut.
2. Archaeological Monuments | None within 300 m of proposed | Yes.
track The list is enclosed in
Section 4.4.8
3. Water Bodies Crossing Rivers — Yamuna, Rivers within 7 km — Kali,
Markanda, Tangri and Yamuna, Markanda, Tangri
Ghaghhar and Ghaghhar
Crossing Canals — Western Canals — Western
Yamuna Canal Yamuna Canal, Eastern
Yamuna Canal, Bhakhra
canal, Sirhind canal.
4. Ground water The alignment passes through Same as in core zone
Over exploited blocks of
Jagadhari, Mustafabad,
Rajpura, Sirhind and Khanna.
Critical blocks of Barara and
Doraha.
Semi-critical block of Gulaothi.
5. Land-use Primarily agricultural (62%) Primarily agricultural (77%)
followed by settlement area followed by settlement area
(17.3%), water bodies (0.7%), (11.3%), water bodies
open land (18%), vegetation (0.7%), open land (10.0%),
(1.8%), barren land (0.2%). vegetation (0.3%), barren
land (0.2%).
6. Physically sensitive cultural | Physical-Cultural resources To be reconstructed on a
resources getting affected — 34 similar pattern.
-z 5-2
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S. Environmental Features Within 100 m core zone Within 7 km buffer zone
No.
7. Social Poverty — highest in U.P.

followed by Haryana and least

in Punjab

Indigenous — none

HIV/AIDS — none
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5.2. Physical Environment
5.2.1. Meteorology and Climate

The entire stretch from Pilkhani (Uttar Pradesh) to Sahnewal (Ludhiana) passes through six
districts namely Saharanpur (Uttar Pradesh), Yamunanagar, Ambala (Haryana), Fatehgarh
Sahib, Patiala and Ludhiana (Punjab). To establish the meteorological features of the
project area, data has been collected from India Meteorological Department (IMD) Delhi. It is
found that the project alignment has predominantly four seasons namely — summer (mid-
March to June), monsoon (July to mid-September), post-monsoon (mid-September to
November) and winter (December to February). It has a subtropical climate characterized by
high temperature, low humidity, and medium to scanty rainfall. The details of the parameters
studied for the project area are shown in Table 5.2

Table 5.2 : Details of Meteorological Data Collected for the Project Area

Parameter Stations Duration Source

Saharanpur
Yamunanagar
Ambala Last five years India Meteorological
Fatehgarh Sahib (2005 - 2010) Department, Delhi
Patiala
Ludhiana

Rainfall

ogkrwnE

Wind Speed and

Direction L Am_bala June 2009 to May India Meteorological
2. Patiala ;
Temperature X 2010 Department, Delhi
- 3. Ludhiana
Humidity

Rainfall: The rainfall distribution pattern in the entire project area is uneven. The maximum
annual rainfall recorded during the last five years was in Patiala (1320.4 mm in 2008). The
minimum annual rainfall was observed in Fatehgarh Sahib (156 mm in 2007). The average
annual rainfall of Fatehgarh Sahib District among others is found to be the lowest. The
annual rainfall pattern in the project district is shown in Figure 5.2
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Bulanadsahar ~ Ghaziabad Meerut Muzaffar Shaharanpur Yamuna Ambala Patiala Fatehgarh Ludhiana
Nagar Nagar Sahib

Source: India Meteorological Department (IMD), Delhi

Figure 5.2 : Average Annual Rainfall in the study area (2004-2009)

Wind: The wind speed & direction in the project districts is found to be varying at different
locations in each season. The wind data for Ambala and Ludhiana indicate winds are mostly
low (< 8 km/hr). The predominant wind direction in the project area is during the year 2009-
10 are west, north-west and south-west. Wind speed is relatively high during the summer
months of April and May and during the monsoon months. During the post-monsoon and
winter, the wind speed is relatively low (mean speed = 2 — 6 km/h). The maximum average
wind speed was observed in May and June 2009 at all the stations, while, November and
December was comparatively calm.
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Temperature & humidity: The maximum annual average temperature in the study area is
found in Yamunanagar district (48.8°c) while the lowest is observed in Patiala district (4.5 °c)
during the period 2008-09. The annual average humidity is very low in the entire project
area. The relative humidity ranges from 13 to 88% in the study area. The temperature and
humidity of the project area are shown in Figure 5.3 & Figure 5.4.
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Bulanadsahar Ghaziabad Meerut Muzaffar ~ Shaharanpur ~ Yamuna Ambala Patiala Fatehgarh Ludhiana
Nagar Nagar Sahib
Source: India Meteorological Department, Delhi
Figure 5.3 : Annual Average Temperature in the Study Area 2008-09
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Bulanadsahar ~ Ghaziabad Meerut Muzaffar Shaharanpur Yamuna Ambala Patiala Fatehgarh Ludhiana
Nagar Nagar Sahib

Source: India Meteorological Department, Delhi
Figure 5.4 : Annual Average Relative Humidity in the Study Area in 2008-10

The conclusions of the above analysis are shown in Table 5.3 below. The table reveals that
the range of temperature and humidity is almost same in the entire project area. However,
the parameters, wind and rainfall vary in different sections of the alignment. The maximum
rainfall was recorded in the last stretch but wind speed is found to be lowest. Generally, the
wind blows in the north-west direction in the entire project area.

Table 5.3 : Summary of Meteorological Variations in Different Sections

Parameters Ch. 201 — 300 km Ch. 301 - 360 km

(Ambala) (Ludhiana)

Rainfall (range in mm) 637 — 1228 156 — 1320

Wind Speed (range in kmph) 5-8 2-5

Wind Direction (16 point compass) SE and NW SE and NW

Temperature (°C) 6.1 - 39.6 6.2 - 40.3

Humidity (%) 26 -84 26 — 84

- 55
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The windrose diagrams of Ambala and Ludhiana are given below:
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Fig. 5.5 : Wind Rose Diagram for Ludhiana IMD Observatory
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Annual Windrose Diagram
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Fig. 5.6: Wind Rose Diagram for Ambala IMD Observatory(8.30 AM)
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B
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Fig. 5.7 : Wind Rose Diagram for Ambala IMD Observatory(5.30 PM)
5.2.2. Air Quality

The ambient air quality level in the study area was determined by monitoring of criteria
pollutants namely suspended particulate matter (SPM), particulate matter (PMzs), respirable
suspended particulate matter (RSPM i.e. PMo ), sulphur dioxide (SO;) and oxides of
nitrogen (NOx). The monitoring was conducted for winter season covering the period from
December 2009 to February 2010.The ambient air quality monitoring has been conducted at
different locations covering 44 locations spread across the entire length. The locations of
monitoring are true representatives of study area. These cover rural, residential,
commercial, and industrial. The monitoring has been done in core zone and buffer zone.
The air quality sampling was also assessed at detour locations. All the major habitations
have been bypassed. The methodology followed for AAQ measurements is described at
Annexure -5.1.

The air quality results reveal that except the particulate matter (SPM and PMsg) all other
pollutants are well within the prescribed standards. The dust levels (SPM and RSPM) are
found to be quite high at locations like Saharanpur, Mandi Gobindgarh etc., due to heavy
traffic movement and presence of industries like sugar, iron and steel. The gaseous
pollutants are observed to be within limits at all the locations. The concentrations of SPM,
RSPM, PMs, SO, and NOx are in the range 541-189 pg/m?3, 162-118 pg/m?3, 45-18 ug/méd,
23-10 pg/m® and 18-8 pg/m?3 respectively, in the project area. The photographs of ambient
monitoring of some sites are presented below:

" Tl

Fig. 5.8 : Industries along the Alignment
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Fig. 5.10 : Air Monitoring at Sirhind

Fig. 5.11: Ai ampling at Mandi
Gobindgarh

A summary of the ambient air quality is shown in Table 5.4 below. The table shows that air
quality along the entire project sections is above the prescribed standards for the
particulates and is particularly poor along ch. 101 — 200 km and ch. 301 — 360 km sections.
Location wise and date wise detailed results presented in Annexure-5.2.

Table 5.4 : Summary of Air Quality Variations during Winter Season

Parameters Ch. 187+800 — 300 km Ch. 301 — 360 km
(Pilkhani- Ambala) (Ambala- Ludhiana)
SPM (ug/m?3) 200 - 356 225 -421
PM2s (ug/m?) 21-33 21-45
RSPM (PMio) (ug/m?3) 134 - 222 118 — 250
SO2(ug/m?3) 12-28 12 -53
NOx(png/m3) 10-25 13-33
5.2.3. Noise and Vibration

The project being associated with Railways is expected to generate considerable noise and
ground vibrations, especially, in the immediate vicinity of the tracks. In order to evaluate the
noise and vibration levels due to new freight trains, it was necessary to collect data on unit
level of the railway noise and vibration with respect to the features such as train categories,
railway track characteristics, structural characteristics, attenuation patterns with
distance/train speed, etc., especially along the densely populated areas. For this purpose,
ambient noise and ground vibration levels (hereafter referred to as vibrations) were
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measured at various locations along the alignment to ascertain their current levels and
identify the hotspots. These were measured at sensitive locations like temples, schools,
hospitals etc.

Railway noise - As for railway noise level, sound pressure level (Leq) and equivalent
continuous a-weighted sound pressure level (Leq) of passing trains was measured. The
standardized method of ambient noise measurement was applied. Methodology for noise
and vibration study is described in Annexure- 5.3. The schematic layout for noise and
vibration measurements has been shown in Figure-5.14.

Railway vibration - As for railway vibration levels, peak level (Ipeak) of vibration was
measured. In general, vertical vibration may directly affect human body while horizontal
vibration may affect stability of structures like trembling and cracking of walls. In India, the
method of vibration measurement is based upon the ISO procedure that measures both
vertical and horizontal vibration. One of the reasons why the above procedure is applied is
that structural instability of buildings results in collapse and cracking of structure walls in
India. In this survey, Japanese standard (JIS Z 8735) was used for vibration measurement.

The Railway noise and vibration measurements were carried out simultaneously using*
noise and vibration level meters at distance of points at 12.5 m, 25 m and 50 m (3 point
measurement at each monitoring location) from the centre of the nearest railway track. The
noise levels recorded are shown in Table 5.5 for each passing train in one direction. The
figure reveals that the noise levels exceed the prescribed standards during both day and
night-time at several locations. It is sufficiently high in populated areas due to vehicular flow
and other commercial activities. The levels are found to be within limits in residential areas.

Fig. 5.12: Ambient noise monitoring
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Fig. 5.13 : Ambient noise monitoring

Desirable Point of Railway Vibration
Measurement if Possible (1 Measurement

Right of Wa Point per Measurement Site)

Desirable Points for Railway Noise/Vibration
Measurement (3 Measurement Points per
Measurement Site)
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Fig. 5.14: Schematic Layout of Noise and Vibration Measurement Sites
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Table 5.5 Ambient Noise Level along the Corridor

Zone-

Parameters (in dB(A))

No. HOEEUIES Core/Buffer S Leq Day | Leqg Night | Lmax. Lmin. REMEIS
Pilkhani ( km 188+00) Buffer Rural 473 345 72 443 | Noise levelis within the prescribed
limit of CPCB
Asian Group of College, . : Noise level is within the prescribed
2. Darazpur( km 220+570) Core Residential 51.9 39.2 78 41.2 limit of CPCB
High School, Mustafabad . High due to commercial activities and
3. (Chainage- 228+000km) Core Commercial 68.6 60.7 1 49 road & railway traffic
4. | Barara (km 237+210) Buffer Rural 49 413 77 50.1 | Noise level is within the prescribed
limit of CPCB
Kesri Railway Station (km Noise level is within the prescribed
5. 246.35) Core Rural 54 49 72 35 limit of CPCB
Anael’s Public School Due to heavy commercial activities as
6. 9 y Core Sensitive 78 60.3 78.2 49.1 well as road & train traffic the noise
Ambala( km 267+000) . )
level is very high
Pashupati Kusht Ashram Due to heavy commercial activities as
7. Society, Ambala Core Commercial 77 57 81 46.3 | well as road & train traffic the noise
(268+000) level is very high
Due to heavy commercial activities as
8. Rajpura ( km 289+500) Buffer Commercial 69.9 45 79 47.8 | well as road traffic the day noise level
is very high; it's in buffer zone.
Sirhind Station ( km Due to heavy commercial activities as
9. Core Residential 67.9 59.3 75 41.9 | well as road traffic, the noise level is
315+220) :
very high.
Om Prakash Bansal
School, . Noise level is within the prescribed
10. Mandi Gobindgarh (km Core Sensitive 48.3 335 76.7 29.3 limit of CPCB
324+790)
Noise level is very high due to heavy
Robin Model School, . train traffic and commercial activities
11. Khanna( km 332+300) Core Sensitive 1 59 8.9 512 since the school campus is adjacent
to existing railway track
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Zone-

Parameters (in dB(A))

No. el Core/Buffer Category Leg Day | LegNight | Lmax. | Lmin. FEUELS
Sanjivani College of . . -
12. Nurshing, Chawa Pail ( km Core Sensitive 57 43 82 32,5 E:gtvlmt?a?r?'ts;gf:fcvel Is high due to
343+900) y
Primary School . Noise level is within the prescribed
13. Chawa Pail ( km 344+000) Core Sensitive 48 32.7 80.1 28.5 limit of CPCB
Sultanpur, Doraha ( km . : Noise level is within the prescribed
14. 353+000) Buffer Residential 47.5 34.5 66.2 28.5 limit of CPCB
Near AryaputriSenior Sec. . . - .
15. | School, Doraha (km Core Sensitive 58 43.5 65 34.8 Da%/tlme noise Ie}/f_el is little high due
353+200) to heavy train traffic
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The train movement is also associated with significant ground vibrations which depend on
the speed and type of the train, ground conditions and weather conditions especially
humidity. The vibrations and noise level (impulse noise) during different train movements
near rail-track were recorded from different types of trains and of varying speed along the
proposed alignment as shown in Figure 5.15.The monitoring at 30 different locations
divided into three different chainages groups was conducted as per the Japanese standard
(JIS Z 8735). The maximum value of vibration is found to be mainly close to the track that
decreases with increasing distances from the track. It is also noticeable that both noise and
vibration levels are almost same near the track however, dampening of vibration is faster
than noise with increasing distance.

Fig. 5.15 : Attenuation Pattern of Noise & Vibration along the Alignment

100
90 +1

80 A1 -—__—_—————-——___________________-
“~-
ok H

- - #& - - Vibration

i L
Seod . TTTTTmmmees -
=
40 +
m -1
Z) -1
10 A
(o] T T T T
o 10 20 30 40 50
Ostance from track (m)
Chainage 187+800 km -200 km Group
100 100
0 - - —& - Vibration - —A- - Vibration
901
—&— Noise —&— Nose
&)- &).
rul b _
_70. ““A— ________ 70 1 “‘*.‘______
%60. _______ T T 601 e |
E 501 % 50
40 1 - 40 1
30 1 20
20 { 201
10 101
) . - y g 0 . . : g
o 10 20 30 40 50 o 10 20 0 20 50
Distance from track (m) Distance from track (m)
Chainage 201-300 km Group Chainage 301-389 km Group

Source: Field Monitoring

The vibration isopleths from the centre of the track due to train movement along the
alignment can be seen in Figure 5.16. The figure reveals that the levels are higher than the
Japanese standards (70dB) within 10 m from the centre of the track. The variation in the
vibration levels are due to different train movements, background vibrations due to road
traffic, soil and moisture levels at the time of measurement. Measureable difference in
vibration levels were observed at rural/urban and rob setup. However, the vibrations were
not found to be significant close to the sensitive receptors that were located more than 25 m
from the track. The vibration monitoring data has been given in Table-5.6.
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Fig. 5.16 : Isopleths of Ground Vibration from the Centre of Track
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Fig. 5.17 : Vibration Monitoring Along the Alignment
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Table 5.6 : Vibration Monitoring Data

Length Max. Max
S Tvoe of Duration of No. of Speed Max. LdB LdB.
: Location Classification Set-up Towards ype of passage the » (in LdB at at
No. Train : . Bogies at
(in Sec) bogies km/hr) 5m 12.5 2
. 5m
(in m) m
Near Railway
1 Urban station crossing Dehradun Freight 32 20 42 94.5 62 60.1 54.6
Lx88/C/E
2 Urban Near Mosque |y mmu Freight 46 15 50 58.7 69 67.3 | 618
180+790
Saharanpur Near Temple at
3 Urban 185+200 Delhi Passenger 18 20 30 120.0 68 65.2 59.9
Near Yamuna Freight &
4 Semi-urban Bridge at Jammu Passgen er 6 15 11 99.0 70 67.2 61.9
LX96/C/E g
Paschim
. Express
5 Jagadhri Urban Near Lx100C/T Jammu A 15 20 20 96.0 60 57.2 51.9
mritsar
Banda
Residential
6 Barara Urban Location at Ch. Jammu Freight 65 18 44 43.9 70 67.2 61.9
237+210 km
7 Urban Temple near Ch. | 3o imu Passenger 10 20 11 79.2 60 572 | 519
306.3 km
8 Urban At Lx126/A/T Delhi Passenger 16 20 22 99.0 66 63.2 57.9
near NH 65
At Lx129/C/E
- near proposed
9 Ambala Semi-urban work access Meerut Passenger 17 20 22 93.2 71 68.2 62.9
points
10 Rural Near NH 1 Jammu Freight 33 13 62 87.9 66.9 64.1 58.8
At Lx133/C/E
11 Rural near Ghagghar Jammu Passenger 9 20 9 72.0 62.1 59.3 54
Sarai village
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Length

Max.

. Max.
Duration of Speed Max. LdB
NSC') Location Classification Set-up Towards T¥E;:f of passage the gg' igfs (in LdB at at L;itB
‘ (in Sec) bogies 9 km/hr) 5m 12.5
. 25m
(in m) m
Near proposed
12 Semi-urban new flyover at Meerut freight 32 15 61 102.9 61.5 58.7 53.4
Ch. 269+000
13 Urban 'S\'tZ‘E:m Railway | 55mmy Passenger 12 20 19 114.0 60.8 58 | 52.7
14 Semi-urban At Lx137/C/E Jammu Engine 2 20 1 36.0 58.2 55.4 50.1
Raibura Near temporary
15 P Semi-urban | construction site Delhi Passenger 15 20 20 96.0 59.4 56.6 51.3
at Ch. 287+500
Near Briklins at .
16 Rural Lx139/C/T Delhi Passenger 15 20 19 91.2 60.6 57.8 52.5
17 Rural Near Sadhugarh | 000 Freight 46 15 52 61.0 579 | 55.1 | 49.8
railway station
18 Sirhind Rural Near Temple at Jammu Passenger 5 20 6 86.4 57.8 55 49.7
Km 356.3
Near  Bhakhra
Canal at .
19 Rural Lx150/C/E Jammu Engine 2 20 1 36.0 54.8 52 46.7
crossing
20 Urban Temple at Ch. Delhi Passenger 22 20 25 81.8 629 | 60.1 | 54.8
Mandi 315+500 ' ] ] '
oy | Gobindgarh Urban ggglfr'ﬁ at Ch. Delhi Passenger 13 20 17 94.2 62.8 60 | 54.7
. Open area at .
22 Semi-urban Lx153/C/E Jammu Freight 35 15 61 94.1 65.9 63.1 57.8
Near Mosque
23 Semi-urban and School at Jammu Passenger 13 20 12 66.5 62.6 59.8 54.5
Ch. 333+500
Khanna Near Gurudwara
24 Semi-urban at Ch. 333+500 Rajpura Passenger 13 20 20 110.8 73.4 70.6 65.3
km
Near Ch.
25 Rural 335+00 Ambala Passenger 8 20 9 81.0 68.8 66 60.7
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Pilkhani- Sahnewal Section of EDFC

Length Max. Max
Duration of Speed Max. LdB '
NSC') Location Classification Set-up Towards T¥E;:f of passage the gg' igfs (in LdB at at L;itB
: (in Sec) bogies 9 km/hr) 5m 12,5
. 25m
(in m) m
Between Temple at Ch
26 Doraha & Rural b ' Rajpura Freight 35 15 60 92.6 74.7 71.9 66.6
. 348+000
Chawa Pail
Between Gurudwara at
27 Doraha & Rural Ambala Passenger 13 20 27 149.5 57.8 55 49.7
. Ch. 350
Chawa Pail
Between Near temporary
28 Doraha & Semi-urban construction  at Ambala Passenger 13 20 12 66.5 54.8 52 46.7
Chawa Pail Ch. 351+200
Aryaputri School
29 Doraha Semi-urban at Ch. 353+000 Rajpura Passenger 20 20 20 72.0 54.8 52 46.7
km
Near Cremation
30 Sahnewal Semi-urban ground at Ch. Ambala Passenger 24 20 22 66.0 60.3 57.5 52.2
358+500 km
Max. 74.7 71.9 66.6
Min. 54.8 52 46.7
Average 64.75 61.95 | 56.65
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Pilkhani- Sahnewal Section of EDFC

5.2.4. Topography and Geomorphology

The great Indian sedimentary basin, drained by the Indus-Ganges-Brahmaputra river
system, is one of the largest and most productive groundwater provinces of the world. The
great Himalaya in the north and the Deccan shield in the south flank it. The basin runs over
a length of 2400 km from Punjab in the west to Assam in the east (Figure 5.18). Its width is
variable, the maximum being over 400 km and the minimum as small as 25 km. The basin is
filled with four distinct sedimentary units designated as the siwalik, bhabar, terai and alluvial
formations, which are disposed in a nearly parallel fashion between them as well as with the
Himalayan range. However, the major part of the SIWALIK formation is now present as the
Siwalik Hills along the northern border of the basin and considered as a separate geologic
system, from a tectonic angle it can be considered as an integral part of the great Indian
sedimentary basin.

Fig. 5.18 : Hydrogeologic Unit in Great Indian Sedimentary Basin
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Shivalik System. It derived its name from the Siwalik Hills lying in the Hardwar region of
Uttaranchal. The siwaliks comprise consolidated and semi-consolidated rocks namely
sandstones, grits, conglomerates, pseudoconglomerates, clays and silts. They have the
character of deposits formed by torrential streams and floods in shallow and fresh-water
basins. The Siwalik system is divided into three major divisions namely the lower, middle
and upper siwaliks, ranging in age from middle miocene to lower pleistocene. While there
are no marked unconformities within a system, there are indications that the upper siwaliks
were deposited on the middle Siwaliks after severe tectonic disturbances resulted due to
folding and uplifting of those tectonic plates.

Bhabhar formation: It comprises of boulders cobbles and gravels as piedmont deposits
occur all along the southern slope of Siwaliks as a distinct belt, varying in width between 3
and 24 km. The formation occurs as an accumulation of talus materials and coalescent
alluvial cones built by the hill streams. The ground slope is high and towards the south in the
range, it descends 8 to 17 m per km.

Terai formation: Immediately following the bhabar belt on its south is the terai belt,
composed of alternate layers of clay and sand-pebble beds. A spring line is usually seen to
separate the bhabar from the terai. These sand beds, except the topmost one, usually form
artesian aquifers, in which the piezometric level lies at 0.3 to 1.5 m above ground surface.
The pressure head shows a tendency to decrease from the north to the south.

i 5-18
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Pilkhani- Sahnewal Section of EDFC

Alluvial plain formation: On Its South, the terai belt is followed by the vast alluvial plain
comprising of sand and clay with kankar. The sand beds highly constitute rich aquifers. In
the northern half of the plain, the aquifers maintain continuity in the N-S direction, whereas

in the southern half E- W is exhibited. On a regional scale the aquifers are unconfined but
subartesian conditions have developed.

Fig. 5.19 : Topographical Map of Indian Region
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The proposed alignment passes through the above basin divided by Indo-Gangetic and
Yamuna plains. The entire alignment is occupied by Indo-Gangetic alluvium of quaternary
age. The topographic and geological features (Figure 5.19) of the alignment are as above:

The Saharanpur District and further (until Ludhiana) is occupied by Indo-Gangetic alluvium.
Physiographically the area is flat terrain. However a little part in the extreme north-eastern
area of the district is occupied by Siwalik hills, and falls in the zone of “dissected rolling
plain”. The area slopes towards southwest with an average gradient of 1.5m/km. The

general elevation of the alignment varies between 245 m to 260 m above mean sea level
(Figure 5.20).
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Pilkhani- Sahnewal Section of EDFC

Fig. 5.20 : Elevation Map of the Alignment of Pilkhani- Sahnewal
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A summary of the elevation level in the core and buffer zone is given in Table 5.7. The table
reveals that the topography of the entire alignment varies between 210 to 270 m at different
chainages along the alignment for the core zone while ranges between 180 to 270 m in the
rest of the project area. It also shows that ch. 201 to 360 is almost flat while there are in-
homogeneities in the surface between the other two stretches.

Table 5.7 : Summary of Elevation Levels in the Core and Buffer Zone of the Proposed

(in m)

Alignment
Parameters Ch. 187+500 — 300 km Ch. 301 — 360 km
( Pilkhani- Ambala) ( Ambala- Sahnewal)
Core Zone 270 — 270 270 — 270
(in m)
Buffer Zone 210 — 360 180 — 270

5.2.5. Seismicity

As per the seismic zonal map of India, all the ten project districts are located in the zone IV
as shown in Figure 5.21. This zone is categorized as high damaged risk zone. During
detailed design, PMC will consider this aspect and design will be as per provisions in
Railway codes/ standards. Details of mitigation plan are given in Chapter-8.
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Pilkhani- Sahnewal Section of EDFC

Fig. 5.21: Seismic Zoning Map of Indian Region
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5.2.6. Water Hydrology and Drainage

Surface Water

The project area from Pilkhani to Sahnewal is a part of two different basins Ganga and
Yamuna that contains the largest river system on the subcontinent comprising number of
other rivers (Figure 5.22). The flow in the basin is largely contributed by the southwesterly
monsoon winds from July to September, as well as on the flow from melting Himalayan
snows in the hot season from April to June. Tropical cyclones originating between June and
October in Bay of Bengal also contribute to water flows in the basin. The average annual

rainfall varies from 712 mm at the eastern end (Pilkhani) of the basin to more than 1200 mm
at the western end (Ludhiana).

The proposed alignment crosses many surface water bodies of the Gang-Yamuna basin.
Some of the important rivers and canals crossing the alignment are: Yamuna (at Kalahari in
Yamunanagar), Tangri (Dukheri), Markanda (at Ambala), Chaudah Dhara and Ghaghhar.
However, except Yamuna all other rivers are found to be non-perennial.

Drainage

E‘ 5-21
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Pilkhani- Sahnewal Section of EDFC

In the present study, the drainage maps of survey of India (SOI) on 1: 50,000 scale is used
as base map for the delineation of basin, sub-basin, watersheds and other permanent
features such as rivers, canals, distributaries etc. Major drainages and drainage names are
derived from topographical maps obtained from SOI. All maps have been digitized using
ARCGIS 9.2 software. The final mapping is done using ERDAS 9.1 environment. The
drainage map is shown in Figures 5.23 to 5.25.

The summary about the major drainage and its flow direction is given in Table 5.8.

Table 5.8 : Summary of Drainage along the Proposed Alignment

Parameters Ch. 187+800 — 300 km Ch. 301 — 360 km
Core Zone NE — SW NE — SW
Major Drainage- Major Drainage-

Yamuna River, Markanda River, | Ghaghhar River

Tangri,
o NE-SW o NE-SW,NW-SW,E-W,
SSE- NNW
Major Drainage- Major Drainage-
Buffer Zone Markanda River, Tangri River Ghaghhar River

None of the above drainage system will be affected during construction or operation of
Pilkhani-Sahnewal portion of EDFC. Only Yamuna river is perennial river in this section.

During construction as well as operational phases, it will be ensured that flow of water
through existing watercourses is not restricted. This will be taken care at the design stage.

5.2.7. Water Quality

Surface Water Quality: The surface water samples are tested and analyzed as shown in
Table 5.9 to assess their quality as per the standards prescribed by standards for drinking
water as per IS: 10500-1993. The parameters are found to be well within the limits. The
suspended particulate matters in Yamuna River were found at higher side (7900 mg/l))
which is probably due to the presence of waste material disposed to the river.
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Pilkhani- Sahnewal Section of EDFC

Fig. 5.22:Ganga-Yamuna Basin Map
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Pilkhani- Sahnewal Section of EDFC

.
* SANEHWAL
Ch. 399.44% K

(Ch. ¥ -; m}-

240 *

KHANNAY
(Ch.372.009 Km)
[Nes

\") .-

Abohar Branch
-
S

(SIRHIND CANAL)
=
=
§2
&5 O
L]
£=Z
=S I
o o
a8
~ SIRHIND JN
( Ch352.962 Km)
~SADHUGARH
{ Ch. 345.152 Km)

o 280

&
~JMBALACITY

5.24: Continued: Blow Up Drainage Map of Ch. 300 — 360 km
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Pilkhani- Sahnewal Section of EDFC

Fig. 5.25: continued: Blow Up Drainage Map of Ch. 300 — 187+800 km
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Table 5.9 : Surface Water Quality along the Proposed Alignment

Parameters Desirable Limit Permissible Limit Westeér;r:;altmuna Y?{T/Lé?a

Colour (Hazen Units) 5 25 >5 >5
Conductivity (umhos/cm) - - 426 272
Turbidity (NTU) 5 10 3.1 16.3
pH value 6.5t08.5 6.5t08.5 8.2 7.4
Total Dissolved Solids (mg/litre) 500 2000 258 104
Total Suspended Solids - - 156 7900
Total Hardness (as CaCOs) mg/litre 300 600 128 260
Chlorides (as Cl) mg/litre 250 1000 12 10
Sulphate (as SO4) mg/litre 200 400 8 14
Nitrate (as NOs) mg/litre 45 100 0.8 2
Phosphate (as PO4) mg/litre - - 0.02 N.D
Fluoride (as F) mgl/litre 1 15 N.D 0.5
Iron (as Fe) mg/litre 0.3 1 N.D 0.06
Lead (as Pb) mgl/litre 0.05 0.05 N.D N.D
Copper (as Cu) mg/litre 0.05 15 N.D N.D
Nickel ( as Ni) mg/litre - - N.D N.D
Zinc (as Zn) mgl/litre 5 15 0.26 0.02
Total Chromium (as Cr) mg/litre 0.05 0.05 0.04 0.04
Manganese (as Mn) mg/litre 0.1 0.3 N.D N.D
Oil & Grease (mg/litre) - - N.D 8
alcium (as Ca) mg/liter 75 200 38 65.6
Magnesium (as Mg) (mg/litre) 30 100 8 23.32
Ammonical Nitrogern (mg/litre) - - N.D N.D
Total Alkalinity (mg/litre) 200 600 18 22
Chemical Oxygen Demand (mgl/litre) - - 12 142
Bio-chemical Oxygen Demand (mg/litre) - - N.D 18
Dissolved Oxygen (mg/litre) - - 6.4 4.6

Source: Onsite Field Monitoring N.D. — Not Detectable
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Groundwater quality: Groundwater is an important resource for meeting the water
requirements for irrigation, domestic and industrial uses. It is an annually replenishable
resource but its availability is non-uniform in space and time. The project area is underlined
by thick pile of quaternary sediments, which comprises sands of various grades, clays and
kankar. The depth of ground water varied from 10-40 metre from the ground level as per the
ground water survey report by Central Ground Water Authority (CGWA) conducted for
different districts. The water table in Haryana and Punjab is lower than Uttar Pradesh
districts along the EDFC alignment. As per the local enquiry during the consultations,
ground water fluctuation is 1-1.5 m during monsoon and summer season.

To assess the suitability of ground water, sampling was conducted at several locations in
both buffer and core zone. The ground water occurring at shallow depth is found to be
satisfactory except at few locations where salinity has rendered the water unfit for drinking
purposes. Most of the well water is suitable for irrigation. The water quality at few places in
the district of Ambala, YamunaNagar and Ludhiana is found to be marginally alkaline in
nature. Information about groundwater quality was also obtained from local people, railway
staffs and passengers for different locations. The list of groundwater affected blocks along
the alignment is given in Table 5.10.

Table 5.10 : Groundwater Categorisation of Blocks along the Proposed Alignment

State District Semi-critical Critical Over-exploited
Haryana Ambala - Barara -
Yamunanagar - - Jagadhari
Mustafabad

Fatehgarh Sahib - - Sirhind

Punjab Ludhiana - Doraha Khanna

Patiala - - Rajpura
Uttar Pradesh | Saharanpur Deoband - -

Source: Central Groundwater Authority

Physiochemical quality of ground water: The ground water quality largely conform the
standards for drinking water as per IS: 10500-1993 except total dissolved solids (874-564) &
iron in most of the sampling locations of the desirable limits. Withdrawal of ground water
during construction and operation will depend on permission of concerned authoritity.The
groundwater quality of the samples collected during field survey in the study area has been
summarised in Table 5.11.
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Table 5.11 undwater Quality in the Project Area

<
©
)
© | %
Parameters Desir