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EXECUTIVE SUMMARY

1.0 BACKGROUND

Ministry of Railways initiated action to establish a Special Purpose Vehicle for
construction, operation and maintenance of the dedicated freight corridors. This led
to the establishment of AfDedicated Freight C
( DF C C,ltolundertake 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 30th
October 2006. Mumbai-Delhi and Mumbai-Howrah route 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
has been identified as part of the eastern corridor while from JNPT to Dadri via
Vadodara i Ahmedabad - Palanpur-Phulera - Rewari is called western corridor.
These corridors encompass a double line (except Khurja- Ludhiana section which is
single line at present) electrified traction corridors. The total length of EDFC works
out to 1843 Kms. The present EIA study confines to 49.69 km stretch from Khurja to
Dadari, last portion of EDFC.

2.0 OBJECTIVES OF THE ASSIGNMENT

Current regulations of Government of India does not include railway project for
Environmental Clearance from the Ministry of Environment and Forests (MoEF)
requiring Environmental Impact Assessment (EIA) studies. However, considering the
maghnitude of activities envisaged as part of EDFC, the DFCCIL has to conduct an
EA and prepare an Environmental Management Plan (EMP) to mitigate potential
negative impacts for the project. Environmental Management Framework (EMF)
developed during earlier EA of 272 km Bhaupur-Khurja has been followed in this
section also.

3.0 SCOPE OF ENVIRONMENTAL ASSESSMENT (EA)

Scope of study for the Khurja- Dadari section (about 49.69 km) includes
environmental assessment, environmental management plan based on
Environmental management farme work approved for Bhaupur- Khurja section..

4.0 DESCRIPTION OF PROJECT

The present project confines to the section between Khurja and Dadari. This
alignment traverses through two districts namely Bullandshahar & Gautam Budh
Nagar, both within the state of Uttar Pradesh. Details are given in the Table- 1.

Table -1 Chainage and length of Khurja-Dadari Section
Distribution of

Chainage km Total
District length (km)

From To Parallel Bypass | Length
Buland 1369.820 | 1394.112 | 18.59 | 9.52 | 28.11
Shahar

GB Nagar 1394.112 | 1415.069 | 17.83 | 3.75 21.58

Total (KRJ-
DER)

36.42 | 13.27 | 49.69

Note: chainage shown here is that of IR, not DFC

./ 4

s e R Ex-1



Executive Summary

Khurja-DadariSection of EDFC

5.0

KEY ENVIRONMENTAL LAWS AND REGULATIONS
Following presents the environmental regulations and legislations relevant to project.

Table 2: Environmental Regulations and Legislations

N Act / Rules Purpose Appllcablllty to the Authority
No. project
Environment To protect and | The project activities | MoEF. Gaol;
1 Protection Act- | improve overall | should maintain DoE, State Gov.
1986 environment emission standards CPCB; SPCB
Environmental | To provide| Railway project not MoEF
Impact environmental included in the
Assessment clearance to new| Notification
2 Notification- de\_/e_lt_)pment _ Hence not applicable
14th Sep-2006 aCt'\,"t'eS following | i, this project
and its environmental
amendment impact assessment
Notification for | Reuse large | Possibility of use of
use of fly ash quantity of fly ash|fly ash shall be MoEE
3 discharged from| explored in engg.
thermal power plant| Designs
to minimize land
use for disposal
National Green| Address Applicable MoEF
Tribunal Act,| Grievances
2010 regarding cases
National Green| "€lated to
4 Tribunal envwon_ment
(Prevention and protection , &
Protection ) compensation
Rules 2011 against other
natural resources
Forests To check | Applicable. Forest
(Conservation) | deforestation by Department,
Act. 1980 The | restricting Govt. UP (for
5 Forest conversion of land conversion
(conversion) forested areas into below 5 hectare
Rules 1981 non- forested areas & 40 %
density).
wild Life | To protect wildlife | No wild life Sanctuary| -
Protection Act | through certain of | or National park in the
6 1972, National Parks and | project area
amendment Sanctuaries Not Applicable
Air (Prevention | To control air| Applicable UPPCB
and Control of | pollution Emissions from
7 Pollution)  Act, construction
1981 machinery and
vehicle should be

checked time to time.

it e IrER
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N Act /Rules Purpose Appllcablhty to the Authority
No. project
Water To control water | Applicable UPPCB
Prevention pollution by Various parameters
and Control of | controlling in  Effluents  from
8 Pollution) discharge of | construction sites and
Act,1974 pollutants as per workshops are to be
the prescribed kept below the
standards prescribed standards
Noise Pollution | The standards for| Applicable UPPCB
(Regulation noise for day and DG sets at
9 thj Zoo%oerI night I h?"j bbiﬁn construction sites and
ct) promuigated by e\ \qkshops should be
MoEF for various provided with
land uses. acoustics enclosures.
Ancient Conservation of | Not Applicable Archaeological
Monuments cultural and No ASI protected Dept Gol, Indian
and historical remains monument within a Heritage
Archaeological | found in India distance of 300 m
10 Sites and '
Remains
(Amendment
and Validation)
Act,2010
Public Liability | Protection form | Applicable MoEFand
11 and Insurance | hazardous UPPCB
Act 1991 materials and
accidents.
Explosive Act | Safe transportation, | Applicable Chief Controller
1884 storage and use of : of Explosives
12 ex Ioiive material Respegtlvc_a P
P Authorization shall be
obtained from CCE
Minor Mineral | For opening new | Applicable District
and guarry. Quarry Licenses shall Collector, State
13 concession be obtained by Mines
Rules Contractors Department
' and UPPCB
Central Motor| To check vehicular | Applicable Motor Vehicle
Vehicle Act| air .and noise | Al vehicles in Use | Department
14 1988 and| pollution. shall obtain Pollution
Central  Motor Control Check
Vehicle certificates
Rules1989
The Mining Act | The mining act has | Applicable Department of
been notified for ; mining, GoUP
uarry Licenses shall '
15 safe and sound Q y

mining activity.

be obtained by

Contractors.
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N Act /Rules Purpose Appllcablhty to the Authority
No. project
Railway Land acquisition for | Applicable Gol
16 (Amendment) | special railway
Act, 2008 project
The Petroleum | Storage of Applicable Chief Controller
Rules, 2002 petroleum products of Explosive/
17 for operation of District
construction Magistrate
machineries

For projects with potential to have significant adverse environmental impacts
(Category AQ an environmental impact assessment (EIA) is required. Category B
projects are considered to have some adverse environmental impacts, but of lesser
degree or significance than those for category &0 projects and require an
Environmental Assessment (EA) to determine whether or not significant
environmental impacts warranting an EIA are likely. If an EIA is not needed, the EA is
regarded as the final environmental assessment report as is the case for this project.
The subject project railway line passes through very small patches of degraded
forests area. There is no presence of endangered fauna and flora along the project
railway line. It may also be mentioned that diversion of marginal forest land at
crossing of alignment with NH/SH may be involved. The Government of India has
issued Environmental Impact Assessment Notification in 1994 and amended this
Notification in 2006. These both Notifications have been issued under the ageis of
Environmental (Protection) Act, 1986. The EIA Notifications have listed various
activies under C a tBetgrailwgy projécts da mod fall GuBd@r. any
category requiring an environmental clearance from MoEF. Only No Objection
Certificate (NOC) is required from SPCB under the Air and Water Acts.

It has been established that there is a need for improving the infrastructure capacity
of the transport sector to cater the projected demand for freight and goods
movement. By building up the rail infrastructure which uses 1/6" the fossil fuel
consumption as compared to road, overall improvement in environmental condition is
envisaged. Over and above since traction in this case would be electricity based,
there is a possibility that this electricity can come from the budding nuclear capacity
of the nation. Thus there can not be othermore eco-friendly and efficient transport
system than rail transportt o meet wi th the demand of I ndiabs

Since this is a large scale project and likely to have some reversible impacts on
environment during construction phases & some impact, not of much significance,

during operation, this project is being consideredas 6 A6 cat egoasyerthe oj ect
World Bank safeguard policy. This will help not only in tweaking the construction

stage to be more eco-compliant but setting systems to have better and more
environment friendly construction in forthcoming railway projects. DFCCIL is
committed to establish most efficient and eco-friendly system.

6.0 BASE LINE ENVIRONMENT

Data was collected from secondary sources for the macro-environment setting like

climate, physiographic (Geology and slope), biological and socio-economic
environment within Project Influence Area, CPM Office/ Project District. First hand
information has been collected to record the micro-environmental features within
Corridor of Impact, (Col). Collection of first hand (Primary) information includes
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preparation of base maps, extrapolating environmental features on proposed
alignment, environmental monitoring covering ambient air, water, soil, noise and
vibration, tree enumeration, location and measurement of socio cultural features
abutting project alignment. The environmental profile and strip plan have been
prepared.

ENVIRONMENTAL SENSITIVITY OF THE PROJECT & SUMMARY OF THE
ENVIRONMENTAL FEATURES ALONG THE PROPOSED ALIGNMENT

The entire environmental profile covering five km on both side of the proposed
alignment has been studied, and strip plans have been prepared to cover the RoW of
the proposed alignment in parallel as well as detour sections. Based on this analysis,
the following conclusions can be drawn:-

There is no wild life sanctuary or national park located along the parallel or detour
sections of the proposed DFC.

There is no wetland along the proposed corridor.

The DFC alignment, in major portion, does not pass through protected or reserved
forest in Khurja- dadari section. There are small patches of land under reserved
forest (3.9 Ha) The alignment also crosses some SH/NH and canals. The plantation
in the RoW of roads and canals has been declared protected forest in Uttar Pradesh.
Hence construction of RUBs across roads and bridges across canals will require
forest land diversion and clearance. This diversion will be very minimal.

There are congested sections with residential / commercial structures such as Boraki
, Wair, dankaur, etc. along the existing railway alignment.

The DFC alignment crosses Karon River and few canals. No village pond falls within
the RoW of alignment specially Wair and Khurja Flyover UP lines.

There are of religious structures (03 temple as per RAP), 01 educational institute
located along the proposed alignment. These will be directly impacted.

The proposed alignment may result in the cutting of estimated 2193 out of which
approx. 343 trees are within Railway Properties. The major species present along
the alignment are babool, neem, shisam, papal, mango, bargad, kanji, labhera,
ashok, sirsa, guler, jamun, ber, eucalyptus, mahua and bel.

No ASI protected monument is falling within a distance of 300 m from the RoW of
DFC alignment.

SOCIAL IMPACT

Social impact affecting number of PAFs/ PAPs is 1974 & 5841 respectively. Affected
structures will be 121 combining two districts of Bullandshahar and Gautam Budh
Nagar have been identified. Details are indicated in the relevant sections of the
report. Total 211.67 Ha land will be acquired, out of which 145.59ha is private land,
and balance 66.08 Ha is Govt. land. Detailed resettlement action plan report has
been prepared in separate cover.

PUBLIC CONSULTATION AND DISCLOSURE

The Public Consultation meetings for the proposed section have been conducted in
five places during November and December 2011. For these meetings,
environmentally sensitive villages that could potentially be affected by the proposed
project were selected. The overall objective of the public consultation was to provide
information to the stakeholders and collect feedback from them on related
environmental issues. The consultants along with DFC officials clarified all issues
raised by the stakeholders. Major issues were concerning safety and facilities to
cross the track. The design takes care of both the issues through provision of
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adequate number of RUBs, foot ober bridgesto facilitate the crossing. The
compensation related issues have been resolved through preparation of resettlement
action plan (RAP). This RAP will be implemented during pre construction with the
assistance of an NGO.

ANALYSIS OF ALTERNATIVES

In order to minimize land acquisition and impact on environment major portion of
DFC alignment is parallel to the existing Delhi- Howrah rail line. The DFC tracks have
been proposed at a distance of 12-15 m from the centre of RVNL third rail line
currently under implementation from Aligarh to Ghaziabad. The detours have been
proposed at Khurja Flyover up line and Wair. The laying of additional two DFC tracks
is not possible due to limited space availability at these stations. There is ribbon
development on either side of Wair stations. The laying of DFC tracks would have
caused a large number of demolitions of structures leading to R&R problems. The
DFC alignment has been kept on left side after due consideration of social and
environmental issues.

POTENTIAL IMPACT

The environmental impact assessment has been conducted based on one season
baseline data. This data was generated during December and January months. . EIA
involves prediction of potential impacts by the development of the project on the
surrounding area. Based on the baseline environmental status described and the
proposed project activities, potential impacts have been assessed and predicted, and
appropriate mitigation measures are suggested to avoid / reduce / compensate for
the potential adverse impacts of the project and enhance its positive impacts. The
impacts due to the development of the proposed Dedicated Freight Corridor (DFC)
have been assessed for the planning phase, construction phase and implementation
phase.

MEASURES FOR THE MITIGATION OF ENVIRONMENTAL IMPACTS

Prevention or avoidance of impact is better than mitigation of impact. Hence
avoidance and reduction of adverse impacts approaches were adopted during the
design stage through continued interaction between the design and environmental
teams. This is reflected in the designs of the horizontal & vertical alignment, cross
sections adopted, construction methods and construction materials. In-depth site
investigations have been carried out so that sensitive environmental resources are
effectively avoided, leading to acceptable alignment option which has minimum
impact on the environment. The appropriate mitigation measures have been
suggested during various phases of the project including specific measures for noise
and vibration.

ENVIRONMENTAL MANAGEMENT PLAN

Environmental Management Plan is an implementation plan to mitigate and offset the
potential adverse environmental impacts of the project for enhancing its positive
impact. Based on the environmental baseline conditions, planned project activities
and impact assessed earlier, this section enumerates the set of measures to be
adopted in order to minimize adverse impact during pre-construction, construction &
operation phases. Social impact mitigation and land acquisition plan are also
included in this section. The process of implementing mitigation and compensatory
measures, execution of these measures, agencies responsible for the
implementation of these measures and indicative cost has been mentioned.
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CHAPTER 1 INTRODUCTION
11 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 rails 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 and about 794 MT of freight was transported in 2008-09.
This rapid increase in fr ei g h't traffic is attributed to I
resulted in traffic congestion on the existing railway track.

1.2 DEDICATED FREIGHT CORRIDOR

To cater to the rapid growth and demand for additional capacity of rail freight
transportation, Government of l ndi a has i ni ti
Corridors6é along eastern and western Routes,
Kolkata and Delhi-Mumbai. Dedicated Freight Corridor Corporation of India Limited

(DFCCIL) was established to undertake planning & development, mobilization of

financial resources and construction, maintenance and operation of the dedicated freight

corridors.

9 The western corridor is of 1483 km double line track from Mumbai (JNPT) to Delhi
near Dadri and connects the cities of Vadodara, Ahmedabad, Palanpur, Phulera and
Rewari.

I The eastern corridor is of 1843 km track from Dankuni, near Kolkota to Ludhiana.
This encompasses a double line electrified traction corridor from Sone Nagar to
Khurja (820 Km), Khurja to Dadri on NCR double line electrified corridor (49.69 Km)
and single electrified line from Khurja to Ludhiana (412 Km).

The eastern and western corridors are proposed to meet at Dadri, near Delhi.

1.3 CURRENT PROJECT

The current project beween Khurja and Dadari having a length of about 49.69 km is a
part of Eastern Dedicated Freight Corridor (EDFC). The project starts from the end point
of Khurja- Bhaupur section. The Environmental Assessment of Bhaupur 7 Khurja section
is under progress. The decision to include Khurja- Dadari section has been taken later
for inclusion in the World Bank funding, therefore, Environmental Assessment has been
undertaken as per World Bank Safeguard Policies and Requirements.

1.4 OBJECTIVES OF EIA

As per the current regulations of Government of India, rail projects do not require
Environmental Impact Assessment (EIA) studies and Environmental Clearance (EC)
from the Ministry of Environment and Forests (MoEF). However, considering the
magnitude of activities of Eastern Dedicated Freight Corridor (EDFC) of which current
project is a part, DFCCIL has engaged M/s Engineering and Technological Services,
Delhi an independent Consultant to conduct EA and prepare an Environmental
Management Plan (EMP) to mitigate potential negative impacts for the Khurja- Dadari
section. Environmental Management Framework (EMF) earlier prepared for Bhaupur-
Khurja has been followed for this section also for the Environmental Assessment. .

The objectives of the EA are to:

1-1
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91 Identify potential environmental impacts to be considered in the design of Khurja-
Dadari Section of EDFC and recommend specific measures to mitigate the impacts.

1 Review the proposed alignment of Khurja-Dadari Section and identify possible
environmental issues to be addressed during the planning, Design, construction and
operation of the project.

1 Formulate an implementable Environmental Management Plan (EMP) integrating the
measures to avoid the identified impacts and an appropriate monitoring and
supervision mechanism to ensure EMP implementation.

1 Recommend suitable institutional mechanisms to monitor and supervise effective
implementation of Environmental Management Plan (EMP).

15 SCOPE OF WORK

The scope of work of Environmental Assessment is as follows:

1 Brief Description of the proposed project comprising various proposed activities, their
phased implementation and their inter-linkages with regard to environmental impacts.

91 Detailed Environmental Profile of the Project Influence Area (within 5 km on either
side of the proposed alignment) with details of all the environmental features such as
Reserve Forests, Sanctuaries / National Parks, Rivers, Lakes / Ponds, Religious
Structures, Archaeological monuments, Natural Habitats, School, Irrigation Canals,
Utility Lines, other sensitive receptors, etc. have been covered.

91 Detailed Field Reconnaissance of the Proposed Alignment, with strip maps
presenting all the environmental features and sensitive receptors (trees and
structures in the ROW, Reserve Forests, Sanctuaries / National Parks, Rivers,
Lakes / Ponds, Religious Structures, Archaeological monuments, Natural Habitats,
Schools, Irrigation Canals, Utility Lines, other sensitive structures) along the project
corridor. The environmental features recorded on the strip maps indicating their
distance from the centre-line of the proposed alignment.

9 Detailed Baseline Environmental Monitoring of various environmental attributes such
as Ambient Air Quality, noise level, vibration level, water quality (surface &
groundwater), ecological profile, etc.

I Assessment of Environmental Impacts of the project, including analysis of
alternatveshas been car r iWitdtheoPu 0| £ ¢ tWithowt thdPrd@ j ect 6
scenarios. In case of detour / by pass locations the alternatives should consider
alignment parallel to the existing rail line and the proposed detour / bypass alignment
().

1 Measures for the Mitigation of Environmental Impacts identified. The measures for
the mitigation of impacts should consider options such as minor modification in
alignment, reduction of RoW and engineering measures such as noise barrier /
attenuation measure, RUBs/ ROBs, protection of water bodies, conservation of
archaeological / heritage structures, etc. Opportunities for enhancement of
environmental resources, cultural properties or common property resources explored
and recommendations for appropriate measures for implementation.

1 Public Consultation and Disclosure of the project and its impacts as per the WB
operational policies.

1 Environmental Management and Monitoring Plan, comprising a set of remedial
(prevention, mitigation and compensation) measures have been developed by the
consultant and ensure that these commensurate with nature, scale and potential of
the anticipated environmental impacts with necessary Institutional Mechanism for the
implementation and monitoring of EMP.

1-2
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1.6 METHODOLOGY

In order to assess the environmental impacts due to the proposed project, observations
were made through repeated field visits. Relevant secondary data was also collected
from various government agencies such as District Collector, Indian Meteorological
Department, District Statistical Office, Central Ground Water Board, Survey of India,
Geological Survey of India, District Industries Centre, District Forest Office, and
Archaeological Survey of India

The environmental profile of the project influence area and strip maps are prepared
based on the following.

* Toposheets (scale 1:50000) of Survey of India: - Toposheets have been
collected from Survey of India, Dehradun and proposed alignment has been
marked on the topo sheets.

* Field reconnaissance of the proposed alignment: - The entire area has been
surveyed to gather the information on environmental features.
* Collecting the data of sensitive receptors during field visit: - The details on

sensitive receptors such as schools, religious structures, hospitals etc. are
collected and marked on the strip map.

* Public consultation at village level: During public consultation, the information
on sensitive receptors are also collected and marked on strip maps.

Based on the data collected, the strip maps and environmental profile was developed to
present all the environmental features and sensitive receptors.

Preparation of baseline environmental profile, collection of meteorological data from
nearest IMD stations (Aligarh and Delhi in this current project) and field monitoring of
ambient air quality, water quality, noise, vibration, soil quality and ecological components
as per relevant IS methods / Central Pollution Control Board Standards.

An analysis of alternative alignments was carried out and finalized based on
reconnaissance survey of project impact zone, analysis of data and screening to
minimize impact on environment covering settlements, sensitive receptors, and
ecological components.

Series of Public consultations were conducted at five places with assistance /
guidance of DFCC project office at Meerut.

Based on the baseline environmental status and project activities, potential impact has
been identified, assessed and predicted and appropriate mitigation measures have been
suggested in planning phase, construction phase and post-construction phase.

Environmental management and monitoring plan have been formulated based on the
outcome of the environmental impact assessment.

1.7 ORGANIZATION OF THE REPORT
The outputs of the study are presented in ten chapters, as mentioned below.

Chapter 1 provides brief background of the project, scope of the EIA study,
methodology and organization of the report.

Chapter 2 describes type of the project, salient features of the project with details on
various components of the project.

Chapter 3 describes legal and administrative framework / policy relevant to the present
project.
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Chapter 4 covers the environmental profile of the study area within 5 km on either side
of the proposed alignment and strip maps presenting all the environmental features and
sensitive receptors covering trees and structures within ROW.

Chapter 5 assesses the nature, type and dimensions of the study area and describes
the relevant physical, biological environmental and social components along the
proposed railway corridor. The database on the environmental components relevant to
decisions about project location; design and operation have been assembled from
various secondary sources and primary monitoring of ambient air quality, noise and
vibration levels, water and soil quality, aquatic and terrestrial ecology.

Chapter 6 assesses the various alternatives covering parallel alignment / detours
options and details on selection of final alignment to minimize the negative social and
environmental impacts.

Chapter 7 covers the prediction of potential environmental impacts by the development
of the project on the surrounding area. The impacts due to development of the proposed
Dedicated Freight Corridor are assessed for planning phase, construction phase and
implementation phase.

Chapter 8 covers the mitigation measures to mitigate the negative impacts due to the
development of Khurja-Dadari Section of EDFC on various components of the
environment during life cycle of the project i.e. Pre Construction, Construction and
Operation phases

Chapter 9 covers the details on public consultation meeting, disclosure of the project
and its impacts are covered in this chapter.

Chapter 10 covers the environmental management plan for various environmental
parameters, implementation details, monitoring plan and environmental budget.
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2.1

2.2

CHAPTER 2 PROJECT DESCRIPTION

INTRODUCTION

This chapter presents the details of various project components and their salient
features, based on the detailed project report prepared by DFCCIL.

SIZE & LOCATION OF PROJECT CORRIDOR

The project corridor is located on Northern Central Railway and is being designed for
a maximum speed of 100 kmph train operation.

The Total length from Khurja to Dadari section (the section under the present study),
is about 49.69 km. This section includes Khurja Junction which is an important
junction on Delhi - Howrah double line electrified main trunk route of Northern Central
Railway connecting the Northern, Central and Eastern regions of the country. The
entire stretch of the project is located in the State of Uttar Pradesh and passes
through 2 districts namely Bullandshahar and Gautam Budh Nagar.

The terrain of the project area is generally flat and no Major River crossing the
alignment. The entire length lies in the Indo-Gangetic planes. Following table shows
parallel & detour sections of 46 km project:

Table 2-1: Chainage and length Alignment of Khurja- Dadari Section

Stretch | District Chainage(From) Chainage To Total
length
Parallel | Bullandshahar Khurja Junction | Start of Wair 36.42

Station ( km 1369.82) Detour
(km1387.42)

Gautam Budh | End of Wair Detour | Boraki  Station

Nagar km 1390.810) (km 1415.69)

Total length in parallel 36.42
Detours Bulland Shahar Khurja Flyover & Wair Detour 13.27

Total length in Bypass 13.27

Grand Total length (Bypass & Parallel) 49.69

Say, 50 km

The detours have been proposed based on the following criteria.

1. busy railway stations, where no space available to pass the DFC track after
yard modification

2. Involuntary displacement of large number of people and families, dismantling of
large number of structures etc.

A schematic map of Khurja i Dadari section is shown in Figure.2.1, while entire
eastern corridor is presented in Figure 2.2

e e IER

2-1



Project description Khurja-Dadari Section of EDFC

Figure 2-1: Schematic Map of Khurja i Dadari
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Figure 2-2: Eastern Dedicated Corridor
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2.3 SALIENT FEATURES OF THE PROJECT
The salient features of the project are summarized in Table - 2.2 below.

Table 2-2: Summarized Description of the Project

SI.No.| Description Details
1 Route length (km) 49.69 km, say 50km
2 Parallel: 36.42 km
3 Detour: 13.27 km
4 No. of Detours(excluding khuia Fiyover) | 01 i.e., Wair Detour
5 Gradient
a.| Ruling Gradient 1in 200 (Compensated)
b.| Steepest Gradient in yards 1in 1200, 1 in 400 in exceptional cases
6 Standard of Construction
a.| Gauge 1676mm
2-3

s e BEER




Project description

Khurja-Dadari Section of EDFC

SI.No.| Description Details
b.| Rails 60 Kg 90 UTS rails
c.| Sleeper PSC, 1660 Nos./km for main line & 1540
Nos./km for loop line & sidings
d.| Points & Crossings 60 kg rail, 1 in 12 curved switches with CMS
crossings on Fan shaped PSC sleepers layouts.
e.| Ballast 300 mm cushion
f.| Design speeds 100 kmph
g.| Design Axle load Freight Traffic with 32.5 tone axle load
7 Formation
a.| Bank width for Double line 13.5m.
b.| Slope on Embankment 2H:1V
c.| Cutting Width for Double line 19.25m
d.| Earthwork CB.R.>5
e.| Earthwork for Top 1m. CB.R.>8
f.| Slope of cutting (ordinary Soil) 1:1
g.| Blanketing thickness 0.60 m
8 Curves
a.| Maximum degree of curvature 2.0 degree
b.| Grade Compensation on | atthe rate of 0.04 % per degree of curvature
curves
9 Track Centers (Minimum)
a.| Between two tracks of DFC 6m
b.| Between Existing track and | 13-15m
DFC
10 Bridges
a.| Standard of Loading 32.5 tonne axle load, 15 tonne/m trailing load
(DFC Loading)
b.| Number of Important Bridges Nil
c.| Number of major bridges 4 ( total water way 88.45)
d.| Number of RUBs ( Major) 0
e.| Number of RUBs ( Minor) 15
f.| Number of Minor Bridges 49 ( Total water way 97.20 m)
g.| Number of Rail Flyovers Nil

e e IER
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SI.No.| Description Details
11 Road Crossings
a.| Number of level crossings 18 (1 in Detour) To be replace by ROB/RUB

12 Stations

a.| Junction Stations 01
b.| Crossing Stations 00
13 Additional Land Required 21167 hectares

2.4 DESIGN FEATURES
2.4.1 Gauge

The proposed alignment DFC line almost is parallel to the existing line and the
Gauge for the DFC line has necessarily to be Broad Gauge. (BG-1676mm).

2.4.2 Category of Line

The proposed DFC line is having a potential of maximum permissible speed of 100
kmph for goods trains to meet the anticipated traffic requirements. All bridges will be
constructed to DFC loading standard with 32.5 t axle load.

2.4.3 Ruling Gradients

The ruling gradient for the proposed line has been kept as 1 in 200(compensated).

Grade compensation has been provided at the rate of 0.04% per degree of curvature

as per Para 418 of Indian Railwayds Per manent
loop and tonnage of goods trains catered for in the design are 715m and 3600T
respectively.

2.4.4 Curves

For permitting maximum permissible speed of 100 kmph, a radius of 638 m (2.74°) is
adequate with Cant as 140 mm and Cant deficiency as 75mm. However, maximum

Degree of curve is restricted to 2.5 degrees in the proposed corridor.
2.4.5 Section

Vertical curves as specified in para 221 of Engineering Code (Para 419 of Indian

Railways Permanent Way Manual) have been provided. As per Engineering Code,

vertical curves have been provided only at those locations where the algebraic

difference in change of grade is equal to or more than 4mm/m i.e.0.4%. A minimum

radius of the vertical curves of 4000m as app
been adopted.

2.4.6 Spacing between Tracks

Spacing between track Centre to centre spacing of DFC tracks has been specified as
6 m and centre to centre spacing of DFC tracks from existing track has been
specified as at 13m to 15m to avoid the infringement of existing IR infrastructure.
However, spacing of DFC track has been reduced to 7m at thickly populated
locations to reduce/avoid the displacement of inhabitants.

2.4.7 Formation

Being a double line construction, a top width of 13.5 m has been considered for
embankment with side slopes of 2:1. Formation width in the cutting has been kept as
19.5 m. with side drains. Typical cross section of the proposed freight corridor is
presented in Figure-2.3.

2-5
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Figure 2-3: Cross Section of the Proposed Freight Corridor
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Bank

Formation width of 13.5m.on straight alignment has been considered. The slopes on
banks are proposed as 2H: 1V. Where the bank height is more than 6m, a berm of
minimum 3m width has been proposed at every 6m height.

Cutting

A bottom width 19.90 m with 1:1 slopes including side drains on both sides have
been kept. Where the cutting height is more than 6m, berm of 3m width has been
proposed at every 6 m cutting height.

Blanketing
Blanketing layer is provided with 0.6m depth.
Fixed Structure Clearance

Minimum vertical clearance as per SOD for ROB and FOB would be 6.050m to
accommodate OHE suitable for the designed speed of 100 kmph.

Permanent Way

The track structure shall consist of 60 kg/m, 90 UTS, FF new rails on PSC sleepers
having 1660 nos. per km density for main line. Rails with PSC sleepers having 1540
nos/km density have been adopted for Loop lines and sidings. It is proposed to
provide CWR/LWR as per the provision of the P-Way manual.

Points and Crossing

Points and Crossing with 60 kg rail on MBC sleepers with fan shaped Layouts, 1 in
12 on running lines and for non-running lines and sidings with curved switches and
CMS crossings have been proposed.

Ballast

The depth of hard stone ballast (65mm size) cushion below MBC sleepers has been
kept as 300mm for main lines. Therefore, a quantity of 4.316 cum/m for straight
portion is provided. Provision for wastage, curvature and Points & crossing has been
considered as per the provision of para 263 of P-Way Manual.

Road Crossings/Level Crossing

There are about 18 level crossings on the alignment between Dadari to Khurja
section. The details of the level crossings are given in the Annexure 2.1.

e e IER
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2.4.16

2.4.17

2.5

Stations

The Freight Corridor will have two types of stations. Stations required for normal
operating requirement are called crossing stations and stations where the loads have
to be transferred to/ from existing railway network have been called as Junction
Stations. There is one Junction Station near Dadari. Crossing Stations have been
proposed in a manner that there is at least one, either crossing station or junction
station approximately at 40 km. At each station, minimum two numbers of loops, with
750 m CSR have been provided and Sand Dead Hump has been proposed. At
station, necessary rooms for S & T have been proposed. Each station will comprise
of a small 2-room office with basic amenities for DFC staff.

The details of the existing railway stations and proposed DFC stations are provided
in the Table - 2.3 below.

Table 2-3: Details of the Existing stations and
Proposed DFC Stations along Khurja-Dadari Section of EDFC

Details of Existing Stations

S.No. | Station Km Remark
1 Khurja JA. 1369.82
2 Sikandarpur 1375.39
3 Chola 1384.55
4 Wair 1389.55
5 Dankaur 1398.02
6 Ajayabpur 1406.46
7 Boraki 1411.35
8 Dadari 1415.69

Residential Accommodation

Residential accommodation is planned at stations. Maintaince Depot also has been
proposed to house the essential staff.

Land

Proposed DFC track is planned at about 15m c/c from third line being constructed by
Rail vikas nigam Ltd. beween Aligarh and Ghaziabad of Delhi Howrah route of North
Central Railway. Formation width of proposed DFC track (double line) has been
planned for 13.5m and side slopes of 2:1 in embankment and 1:1 in cutting. In
addition to the above, a minimum 10m & 5m extra land from the toe of the bank is
planned for the service road and maintenance purposes.

Since the detour is proposed in embankment, the land requirement is higher
compared to the parallel section (about 50m to 60m depending up on height of
embankment).

A land strip of about 1000 x 60 m of additional land will be acquired for the storage of
construction material (dumping station) at about every 40 km. In addition to the
above, about 2500m x 100m of land strip will be acquired for crossing / junction
stations. Land will also be acquired for electrical installation such as S.P., S.S.P. &
T.S.S as per norms of DFC Electrical Department. There is no interference with the
military installations and major townships.
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Table 2-4: Land Required for Various Purposes (Areain ha, length in km)

Chainage km I[; ﬁtrt'ﬁlélt('r%r; of Total
District 9 A
From To Parallel Bypass | Length | Districts | Villages (Ha)
Buland
Shahar 1369.820 | 1394.112 | 18.59 9.52 28.11 1 21 126.07
GB Nagar 1394.112 | 1415.69 17.83 3.75 21.58 1 17 85.60
Total (KRJ-
DER) 36.42 | 13.27 | 49.69 2 38 211.67

Source: Detailed LAP, CPM Office Meerut

The proposed project stretch will involve acquisition of about 211.67 ha of land in
which about 68% is under private acquisition. However, the project will require very
less about 0.68 ha of built-up area which includes residential, commercial or resi-cum
commercial land use. At many built-up locations land width (Col) has been reduced
to as less as 17 m., which resulted in reducing impact on the residential as well as
commercial structures

2.5.1 Utilities

The project involves shifting of number of utility services such as electrical lines
(HTL/LTL), transformers, tube wells, bore wells, hand pumps etc. A detailed shifting
plan for each of the utilities has been prepared in the project and a summary of
utilities that need to be shifted is presented in Table 2.5 and details are presented

Table 2-5: Summary of Utilities

Name of utilities Approx. No.

440 V electric line 22

11 KV electric line 07

33 KV electric line 03

132 KV electric line 06

220 KV electric line 2

400 KV electric line 01

500 KV DC

Bore well, Tube well & Hand pumps 7

Source: Consultants Field Survey

In general, a high-tension line runs parallel on south side of the existing alignment.
Care has been taken to maintain the same pattern in detour sections as well.

The utilities will be shifted in consultation with the stakeholder agencies including
local panchayats and owners of private utilities. Appropriate funds will be allocated in
the project for utility shifting.

2.5.2 Turfing

Considering high embankments in detours sections (more than 4 m), turfing has
been proposed in detour sections and in major bridge approaches.

2.5.3 Tree Plantation

The project proposes plantation of about 10 trees per km in the stretch on either side
of the track.

2-8
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255

2.6
26.1

2.6.2

2.6.3

2.6.4

2.6.5

Side Drains

The proposed alignment runs parallel at 15m distance from the RVNL third line
between Aligarh and Ghaziabad. In between two embankments, a gully formation is
expected. To avoid water logging in the gully areas, concreted side drains (0.75m
width with 1:1 side slope) have been proposed. In detour section, no concrete side
drain will be constructed on eitherside.

Retaining Walls

The project proposes retaining walls to manage site-specific issues such as lack of
space or impacts on densely populated areas, etc. The location will be identified in
consultation with local population considering the engineering requirements.

STRUCTURE WORK

Major Bridges

The linear waterway for all the major bridges has been proposed on the basis of span
on existing railway line. All the major/important bridges are proposed as PSC girder
bridges with substructures on pile foundations. All bridges are to be constructed to
DFC Loading Standard with a maximum axle load of 32.5 MT, for the Locomotive

and a trailing load of 12 t/m. There are 4 major bridges proposed along the alignment
having a total 250m linear waterway.

As presented in Table- 2.6, the project proposes 4 major bridges at various locations.
Table 2-6: Details of the Major bridges

. Proposed Span Name of

S No. Bridge No. Location Arrangement Location
1 Br No 176 1372/364.451 4x9.15 Parallel Section
1la Br No 176a DFC -1.440 4x9.15 Kh“”ai:?"‘;"er Up
2 Br No 207 1400/241.439 2x12.2 Parallel Section
3 Br. No 211 1407/484.357 3x9.15 Parallel Section

Minor Bridges

RCC boxes are provided at mi nor bridge
Letter no. CBS/DCS dated 6.7.1989; the minimum clear span for new bridges has
been kept as 1m for proper inspection and maintenance of bridges. All existing minor
bridges with a span of less than 1m have been proposed to be extended up to a
minimum span of 1.2m opening for crossing the proposed alignment. There are 49
nos., locations of which have been given in Annexure-2.2.

Railway Flyover

No flyover has been proposed in the current stretch. The proposed Khurja flyover is
not in the current project.

RUBs (Major)

This type of RUB is such, which crosses National Highway or busy state Highway,
where spanning arrangement is proposed with 24.4 m to 30.5 m PSC girders.

RUBs (Minor)

This type of RUB is proposed on detour portion only. As per the DFC policy, surface
crossing on detours are to be avoided. So to facilitate the local public RUBs have
been proposed on detour alignment. RUBs have been proposed at each road
crossing. Effort has been made to minimize the number of RUBs by diverting the
existing road to the nearest road crossing where RUB has been proposed. Spanning

e e IER
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arrangement has been decided as per the requirements of road traffic. A minimum of
5.5.m X 3.5 m size has been proposed for crossing village roads. The maximum size
goes up to 7.5mx5.5m To cross the district roads & state highways 5.5m x 4.5m and
7.5m x 5.5m sizes have been proposed. The details of minor RUBs are given in
Annexure 2-3.

2.6.6 P-Way Works
60 Kg/90UTS rails on PSC sleepers with a density of 1660 sleepers per km with 300

mm ballast cushion have been provided for the main line. In station yards, for the
loop lines, 60Kg rails on PSC sleepers with a density of 1540 sleepers/Km with 300
mm ballast cushion has been proposed. The main line is proposed to be provided
with LWR / CWR. Loop line is provided with SWR/ LWR. Entire project length is
proposed for track circuiting. Glued joints are provided wherever required. 60 Kg
points and crossings on PSC fan shaped layouts are proposed.

Flash butt welding is proposed to convert the single rails into LWR/CWR as per plan
approved by DFCCIL suchascontractordéds portable road trai

welding

Machine.

The required quantity of ballast to the maximum extent (not less than 4.314 cum per

meter |l ength) is to be brought by contractor6
the proposed alignment by contractordés pavers

new tracks is proposed to be done using the track recording and oscillate graph cars
for assessing track geometry and ride quality. PSC sleepers are transported from the
factory by road and stacked near level crossings. Transportation charges for sleepers
have been considered for a distance of 300km. Hard Stone ballast of 65 mm size
with 300 mm cushion on the main line, turnouts, on loops and sidings is proposed.
Nearly 4.3 cum / running meter of ballast is required for the track.

2.6.7 Electric Sub-stations
The details are given below in sub sections.

2.6.7.1 Traction Service Stations (TSS)
The basic consideration in locating the traction substations is to ensure satisfactory
voltage condition on the OHE. while the maximum voltage at sub-station should not
exceed 27.5 kV, the voltage of the farthest and based on the traction load conditions
taking into account the traffic density, the load, the speed of the train and terrain shall
not fall below 19 kV. The total 01 TSS is proposed. The total area requirement for
each TSS is 140 x 85 meter and these shall be located along the railway track.

2.6.7.2 Sectioning and Paralleling Post (SP)

The conventional neutral section in the OHE at the sectioning and paralleling post is
41 m long and overlaps type. The electric locomotive coasts through this dead
section in case it comes to a halt under this portion of OHE, there being no power in
the OHE, the electric locomotive becomes immobile. In such a situation it needs to
be pushed or pulled by another locomotive to bring it under a live OHE. The site for
location of the neutral section, therefore, needs to be selected with case, so that the
terrain assists the train in negotiating it. Accordingly the natural section for the
sectioning post should be located on a straight track at sufficient distance from a stop
signal either behind or ahead of it. In undulating terrain the neutral section should be
located in a valley. Total 02 SPs are proposed. in entire length.The land area
requirement for SPs is 55m x 30m meter.

2-10
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2.6.7.3

26.7.4

2.6.7.5

2.7

2.8

2.9

2.10

211

2.12

Sub-Sectioning and Paralleling Post (SSP)

Between the feeding post and the sectioning post a number of intermediate sub-
sectioning and paralleling posts are inserted in the OHE, to provide remote controlled
switches for facilitating isolation of faulty sections of OHE. The area requirement for
the SSPs are 55 x 25 meter and total 03 SSP are proposed in this section.

Tower Wagon Sheds
These are proposed at crossing stations and junction stations.
Signal and Signhal Rooms

Signals are proposed at every 2 km length with a provision of one signal rooms for
ten numbers of signals.

FENCING
RCC Jali fencing shall be provided on all station platforms for about 2 km Length.
SERVICE ROAD

As per the policy decided by DFC, service road has been proposed adjoining the
embankment. Service road has been planned for 5.5 m width with W.B.M surface.
Hume Pipe culverts have been proposed along the service road where there is a
minor bridge location on proposed alignment. Service road is discontinued at Major
bridges, rail flyovers and densely populated area.

LABOUR FOR CONSTRUCTION

Approx. 60 skilled and 100 unskilled will be employed for a given stretch during the
construction phases. Local labour is adequately available and will be utilized during
the construction phase.

WATER REQUIREMENT

The total water requirement during construction period will be about 3600 cubic
meter per kilometre spread over the construction period of about 3 years. The daily
requirement for per kilometre length during construction period will be about 5000
litre and will be met through local water resources specially surface water resources.

CONSTRUCTION MATERIAL

Construction material will be required in sufficiently large quantities. While sand will
be obtained from River Yamuna (within 40 km from the Project alignment), ralil,
sleepers, cement and steel will be obtained through respective manufacturers.

The project involves about 464 million cubic meter of earthwork. Borrow earth for
these activities will be obtained by the contractor from the borrow areas, as per the
guidelines detailed out in the subsequent sections of this EIA report.

It is estimated that about 1106322 cubic meter of ballast would required for laying the
track. The ballast would be obtained by the contractor from authorized quarries, as
approved by the engineer in charge and in compliance to the guidelines detailed out
in the subsequent sections of this report.

CONSTRUCTION PERIOD

The construction period for the completion of the freight corridor will be less than five
years.

e e IER
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List of Level Crossings

Annexure 2-1

EXISTING L-XINGS

SR | LCNo./ Location Betwe Manned (M) TVUs of Interlocked or
. Class (km) en /funmanned( 2005 Nonlnterlock
No | Traffic/ station UM) ed
Engg S Remarks

1 | 129/B/IT 1370/5-7 KRJ SKQ M 599550 Interlocked
2 | 130/C/E 1372/3-5 KRJ SKQ M 37600 No

3 | 131/B/T | 1375/23-25 SKQ CHL M 322644 Interlocked
4 | 132/C/E | 1378/23-25 SKQ CHL M 23071 No

5 | 133/C/E | 1381/29-25 SKQ CHL M 31565 No

6 | 134/B/T | 1384/19-21 CHL WIR M 271237 Interlocked
7 | 135/C/E | 1386/25-27 CHL WIR M 35888 No

8 | 136/BIT 1389/1-3 CHL WIR M 346310 Interlocked | On Detour
9 137/C/E | 1392/15-17 WIR DKDE M 40176 Interlocked
10 | 138/C/E | 1395/13-15 WIR DKDE M 224973 No

11 | 139/B/T | 1397/29-31 WIR | DKDE M 415704 Interlocked
12 | 140/C/E | 1400/19-21 | DKDE | AJR M 25643 No

13 | 141/C/E | 1402/31-33 DKDE AJR M 131024 No

14 | 142/C/E | 1404/19-21 DKDE AJR M 62935 No

15 | 143/CI/T | 1406/33-35 AJR DER M 87404 Interlocked
16 | 144/C/IE 1409/1-3 AJR DER M 74188 Interlocked
17 | 145/C/E | 1410/25-27 AJR DER M 101513 No

18 | 146/BE | 1412/11-13 AJR DER M 122958 No

2-12
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Annexure 2-2

Details of the Major and Minor Bridges

MAJOR BRIDGE LIST

srNo. | FXBR ExcH Ex.SPAN b PROP. SPAN REMARK

NO.SPAN | WIDTH NO.SPAN | WIDTH

. 176 | 1372/12-14 7 457 | 1372/364.451 4 9.15

" 176a NIL DFC -1.440 4 9.15

2 207 1400/7-9 2 12.2 | 1400/241.439 2 12.2

3 21| 14071547 3 9.15 | 1407/484.357 3 9.15

MINOR BRIDGE LIST
AN Ex.CH Ex. Span PROIE | i oF | PROPOSED. SPAN | REMARK
NO w NO | w H
1 | 173 | 1370/3335 | 1 1.83 173 1370’819'88 1 | 200 | 120
2 | 174 | 137111113 | 1 1.83 174 1371’364'40 1 | 200 | 120
3 | 175 | 13713335 | 1 | 457 175 1372/000 | 1 | 6.00 | 2.00
4 | 177 | 13732527 | 1 1.22 177 | 137379087 | 1 | 120 | 2.00
6
5 | 178 | 1375/7-9 1 1.83 178 | BRIBTO0 4 200 | 120
6 | 179 | 1376/2527 | 1 1.83 179 | PTOTO9SG Ty a00 | 120
7 | 180 | 1378/3335 | 1 | o091 180 | 137899960 | 1 | 120 | 120
8 | 181 | 1380/1-3 1 1.83 181 | PRUBOLT 4 200 | 200
o | 182 | 138211719 | 1 1.83 182 | 198254930y 500 | 120
10 | 183 | 13822527 | 1 | o061 1g3 | 138839y 950 | 120
11 | 184 | 138357 1 1.83 184 | 138000y 500 | 120
12 | 186 | 138411921 | 1 | o091 186 | 1SBVANMIAT g 120 | 120
13 | 187 | 1385/0-1 1 1.83 1g7 | 1384688 |y 500 | 120
14 | 188 | 138502720 | 1 1.83 188 | 138585399 | 1 | 200 | 2.00
15 | 189 | 1385/3335 | 1 1.83 180 | BTy 200 | 200
213
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16 | 190 | 1387/5-7 ‘ 1 ‘ 0.91 ‘ 190 ‘ 1387’%35'71 ‘ 1 ‘ 1.20 ‘ 1.20 ‘
WAIR DETOUR

17 | 101 101 1821.132 1 6.00 | 4.00

18 | 192 192 2045324 1 2.00 | 4.00

19 | 193 103 2565.421 1 120 | 3.00

20 | 194 194 3950 1 2.00 | 3.00

PARALLEL SECTION

21 | 105 | 1392 1.83 195 1392/287.728 | 1.00 | 2.00 | 2.00

22 | 106 | 139229 0.91 196 1392/953232 | 1.00 | 120 | 1.20

23 | 107 | 1937 0.91 197 1393/529.341 | 1.00 | 1.20 | 1.20

24 | 198 139;/7' 1.83 108 1394/215.978 | 1.00 | 2.00 | 1.20

25 | 199 13976/5' 0.61 199 1396/218.33 | 1.00 | 1.20 | 1.20

26 | 200 | P39 1.83 200 1396/662.05 | 1.00 | 2.00 | 1.20

27 | 201 | 1397 0.61 201 1396/964.577 | 1.00 | 120 | 1.20

28 | 202 | M 1.83 202 1397/594.452 | 1.00 | 2.00 | 1.20

20 | 203 | P9 1.83 203 1398/458.491 | 1.00 | 200 | 1.20

30 | 204 | 1392 0.91 204 1398/62952 | 1.00 | 120 | 1.20

31 | 205 | P39 1.83 205 1399/059.833 | 1.00 | 2.00 | 1.20

32 | 208 | MO 1.83 206 1400/211.428 | 1.00 | 2.00 | 3.00

33 | 208 | MO0 1.83 208 1400/707.719 | 1.00 | 2.00 | 2.00

34 | 200 | MO 1.83 209 1401/649.621 | 1.00 | 200 | 2.00

35 | 210 | MO 1.83 210 1405/321.581 | 1.00 | 2.00 | 1.20

3 | 212 14018’0' 1.83 212 1408/069.519 | 1.00 | 2.00 | 1.20

37 | 213 | MO 1.83 213 1408/611.855 | 1.00 | 2.00 | 2.00

38 | 214 | M08 0.61 214 1408/984.954 | 1.00 | 2.00 | 1.20

Khurja Flyover UP Line

39 | km1 -6570.488 1 30 | 30 | RCCBOX
42 | km2 -5441.969 1 55 | 45 | RCCBOX
s | Km3 -5075.632 1 20 | 40 | RccBOX
a | Kma -4186.060 1 20 | 20 | RccBOX

e e IER
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45 Km5 -2198.096 1 6.0 5.0 RCC BOX
146 Km6 -2056.563 1 6.0 5.0 RCC BOX
47 Km7 -1800.000 1 6.0 5.0 RCC BOX
48 Km8 -1747.000 1 6.0 5.0 RCC BOX
4 Km9 -1700.000 1 60 | 50 | RCCBOX
Annexure 2-3
Details of RUB
MINOR RUB LIST
% | smbcE | EROROSER | proposeo seaN | RewaRK
Nos. W H
WAIR DETOUR
1 WR 1 1102.34 1 55 | 3.5
2 WR 2 1764.43 1 55 | 35
3 WR 3 2036.02 1 75 | 55
4 WR 4 2139.02 1 55 | 45
5 WR 5 3669.93 1 55 | 3.5
Khurja Flyover UP Line
6 K1 -6182.881 1 55 | 5.0
7 K2 -5699.461 1 55 | 5.0
8 K3 -5379.316 1 55 | 3.5
9 K4 -4800.000 1 55 | 4.5
10 K5 -4566.926 1 50 | 5.0
11 K6 -4240.000 2 6.0 | 5.0
12 K7 -3267.787 1 50 | 5.0
13 K8 -2921.377 1 50 | 5.0
14 K9 -2759.744 1 55 | 5.0
15 K10 -2370.423 1 6.0 | 5.0
2-15
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CHAPTER 3 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

This chapter reviews the existing institutional and legislative regulations pertaining to
the project both at the National and state levels. The chapter also elaborates various
clearances and permissions would be required for the project from statutory
authorities / bodies.

3.1 INSTITUTIONAL SETTING

The project has been initiated and is being carried out by the DFCC. The primary

responsibility of the project rests with the DFCCIL in providing encumbrance free

RoW to the concessionaire who shall implement the project. Main Government

Ministries / Departments who are responsible to implement various environmental

legislations are as under:

0 Ministry of Environment and Forests, Government of India (MoEF), New Delhi
formulates and regulates all country level legislations besides giving prior
environmental clearances through a committee for category 6 Apéojects, wild life
clearances and forest diversion clearances.

0 State Level Environmental Impact Assessment Authority (SEIAA), at Lucknow,
gives prior environmenta | clearances to category O6B&6 pro

0 Central Pollution Control Board (CPCB) monitors and implements pollution
related legislations & standards.

0 State Pollution Control Board monitors and implements pollution related
legislations in the state besides giving NOC for establishing and operating plants
under Air (Prevention and Control of Pollution) Act. 1981 and Water (Prevention
and Control of Pollution) Act, 1974. SPCB also monitors implementation of other
environmental laws.

0 State Forests Department processes for permission for forest land diversion and
felling of trees.

3.2 THE LEGAL FRAMEWORK

The Governments of India & Uttar Pradesh and the World Bank have formulated host

of policy guidelines. Acts and regulations aimed at protection and enhancement of

environmental resources. The following sections discuss the various legal issues

associated with the project.
3.2.1 Country Level Environmental Legislations
Following provides the legislations pertaining to the project that has been framed by
the Government of India.
Table 3-1: Country Level Environmental Laws & Regulations
S. | Law / Regulation / Relevance Applicable Reason for Implemen
No Guidelines Yes / No application ting /
Responsi
ble
Agency
1 | The Umbrella Act. |Applicable Environmental DFCCIL
Environmental Protection and notifications,

(Protection) Act.

improvement of the

rules and

1986, and the | environment. regulations are
Environmental Establishes the issued under
(Protection) standards for the Act

1987-
(various

Rules,
2002

emission of noise in
the atmosphere.

e e IER

3-1



Policy, Legal and Administrative Framework

Khurja-Dadari Section of EDFC

S. | Law / Regulation / Relevance Applicable Reason for Implemen
No Guidelines Yes / No application ting /
Responsi
ble
Agency
amendments)
2 |The ElA|Railway projects are Railway project is
Notification, 1l4thlexempted from this |Applicable not included
September 2006 |notification
and amendments till
date
3 |The Water|Central and  State |Applicable Consent Contractor
(Prevention and|Pollution Control Board required for not |/ DFCCIL
Control of Pollution)|to establish/enforce polluting ground
Act, 1974 water guality and & surface water
effluent standards, during
monitor water quality, construction.
and issue licenses for Contractor
construction/operation need to obtain
of certain facilities. consent to
establish
construction
camps
4 |The Air (Prevention |[Empowers SPCB to set | Applicable | Consent Contractor
and Control of and monitor air quality required for / DFCCIL
Pollution) Act. 1981 |standards establishing &
operation of
Construction
camps,
concrete batch
Mix Plants, Hot
Mix plants
5 |Fly Ash Noaotification, |Use of fly ash for | Applicable No specific Contractor
2003 alignment, if it falls consent / DFCCIL
within 100 km of required, to be
thermal power plant followed
6 |Noise Pollution Standards for noise | Applicable | Machineries Contractor
(Regulation And pollution control and vehiclesto |/ DFCCIL
Control) Act, conform to the
2000 standards
during
construction &
operation.
7 |Forest Conservation and | Applicable | Forestland DFCCIL
(Conservation) Act, |definition  of  forest diversion for
1980 areas. Diversion of the project
forest land follows the
process as laid by the
act
8 |Wild Life Protection |Protection of wild life in Not No wildlife
Act, 1972 sanctuaries and | Applicable |sanctuary/
National Park national park

e e IER
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S. | Law / Regulation / Relevance Applicable Reason for Implemen
No Guidelines Yes / No application ting /
Responsi
ble
Agency
involved

9 |Ancient Monuments |To protect and Not No DFCCIL
and Archaeological |conserve cultural and | Applicable | Archaeologicall
Sites and Remains |historical remains y Protected
(Amendment and  |found. structure .

Validation) Act,2010

10 |Central Motor Empowers State | Applicable JAll vehicles used [Contractor

Vehicle Act. 1988 |Transport Authority to for construction
enforce standards for will need to
vehicular pollution. comply with the
From August 1997 the provisions of this
"Pollution Under act.

Control Certificate is
issued to reduce
vehicular emissions.

11 |The Explosives Act |Sets out the regulations | Applicable |If contractor Contractor
(& Rules) 1884 as regards to the use decides to store |/ DFCCIL
(1983) of  explosives and hazardous

precautionary materials such

measures while as HSD and

blasting & quarrying. Lubricants at
project site.

12 |Public Liability And |Protection to the | Applicable |For using Contract

Insurance Act,1991 |general public from hazardous or/DFCCI
accidents due to materials L
hazardous materials
handling and storages

13 |Hazardous Wastes |Protection to the | Applicable |Hazardous Contractor
(Management, general public against wastes shall be / DFCCIL
Handling and improper handling and generated due
Transboundary) disposal of hazardous to activities like
Rules, 2008 wastes of maintenance

and repair work
on vehicles at
Construction
camps

14 |The Batteries To regulate the disposal |Applicable  |Disposal of used |Contractor
(Management and |and recycling of lead lead acid batteries |/ DFCCIL
Handling) Rules acid batteries if likely to be used
2001, amendment in any equipment
2011 during

construction and
operation stage

15 |Chemical Accidents |Protection against | Applicable |Handling of DFCCIL/
(Emergency chemical accident while hazardous Contractor
Planning, handling any (flammable,

Preparedness and |hazardous chemicals toxic and

33
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S. | Law / Regulation / Relevance Applicable Reason for Implemen
No Guidelines Yes / No application ting /
Responsi
ble
Agency
Response) Rules, |resulting explosive)
1996 chemicals during
road
construction
16 |Railways Related to | Applicable |Land acquisition DFCCIL
(Amendment) Act, |compensation to PAFs, is involved
2008 PAPs, CPRs etc.
16 |The Petroleum Applicable Contractor  [Chief Controller of |Contractor
Rules, 2002 may store Explosive DFCCIL
more than the
prescribed
quantity at
camp site

3.2.2

3.2.3

3.24

State Level Environmental Legislation

The consent under Air and Water Act are under the preview of UP Pollution Control
Board. Moreover, clearances for setting up hot-mix plants, batching plants, etc.,
under the Air and the Water Acts, establishing new quarries for sand and stone and
establishment of new tube-wells / bore-holes are required from SPCB, State
Department of Mining and Sate Ground Water Boards / Authorities respectively.

Other Legislations Applicable to Railway Construction Projects
The Concessionaire 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 properly followed.

World Bank Operational Policies

The operational policies of the World Bank, both triggered and non triggered, the
details and the applicability to the Project road are provided in the Table- 3.2. 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) Category B projects require a lesser level of
environmental investigation. Category C projects require no environmental analysis
beyond that determination.

Table 3-2: World Bank Safeguard Policies

Sl. | Safeguard Subject |Triggered| Triggered By Mitigation [Document
No. Policy Category Measures ation
1. OP 4.01 | Environment Yes [Sensitive areas Mitigation EIA and
Assessment and impacts on measures EMP
environmental and | incorporated | prepared
social components
2. OP 4.04 Natural Yes |Reserve forests Incorporated | EIA and
Habitats issues EMP
3. OP 4.09 Pest No Not applicable Not applicable Not
Management Applicable
34
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3.25

Sl. | Safeguard Subject |Triggered| Triggered By Mitigation [Document
No. Policy Category Measures ation
4. OP4.11 Physical Yes |Risk to cultural Adequate EMP &
Cultural properties mitigation RAP
Resources measures if | prepared
affected
5. OP 4.36 Forestry Yes |Diversion of forest | To be carried Not
land out as per |Applicable
Forest
(conservation)
Act, 1980
6. OP 4.37 Safety of No Not Applicable Not Applicable Not
Dams Applicable
7. OP 7.50 | International No Not Applicable Not Applicable Not
Waterways Applicable
8. OP 7.60 Disputed No Not Applicable Not Applicable Not
Area Applicable

Type of Project

For projects with potential to have significant adverse environmental impacts
(Category A) an environmental impact assessment (EIA) is required. Category B
projects are judged to have some adverse environmental impacts, but of lesser
degree or significance than those for category A projects and require an
Environmental Assessment (EA) to determine whether or not significant
environmental impacts warranting an EIA are likely. If an EIA is not needed, the EA is
regarded as the final environmental assessment report as is the case for EDFC. The
project railway line passes through a small patch of reserved forest area ( 1.5809
Ha area acquisition involved). However, at crossings of rail line at canals and
distributories RoW vacant land will be considered as protected forest, similarly
crossing of rail line at road RoW will also be considered as protected forest as road
side plantation in UP has been declared as protected forest. No presence of
endangered fauna and flora along the project railway line envisaged. It may also be
mentioned that there is only marginal acquisition for protected forest land due to the
proposed section and it is at the crossing of alignment with SH/NH. The Government
of India has issued Environmental Impact Assessment Notification in 1994 as a part
of Environmental (Protection) Act, 1986 and amendments in September 2006.
Railway projects do not fall under any category requiring an environmental clearance
from MoEF. Only No Objection Certificate (NOC) is required from SPCB under the
Air and Water Acts for operating various equipment during construction works.

It has been established that there is a need for improving the infrastructure capacity
of the transport sector to cater the projected demand for freight and good movement.
By building up the rail infrastructure which uses 1/6™ the fossil fuel consumption as
compared to road, overall improvement n environmental condition is envisaged. Over
and above since traction in this case would be electricity based, there is a possibility
that this electricity can come from the budding nuclear capacity of the nation. Thus
there can not be more eco-friendly and efficient transport system other than rail to
meet with the demand of I ndiaés growth

Since this is a large scale project and likely to have some reversible impacts on
environment during construction phases & some impact, not of much significance,
during operation, this project is being consideredas 6 A6 c at e g o asyper phe
World Bank safeguard policy. This will help not only in tweaking the construction
stage to be more eco-compliant but setting systems to have better and more
environment friendly construction in forthcoming railway projects. DFCCIL is

e e IER
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3.2.6

committed to establish most efficient and eco-friendly system.

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:

Table 3-3: Summary of Clearances & NOCs

Sl. Type of Statutory Applicability | Project Time |[Responsibility
No | clearance Authority stage require
d
1 Prior SEIAA/ EIAA |Not applicable Pre -
Environmental constructio
Clearance n
2 | Clearance for | Chief Wild Life | Not applicable Pre -
working / Warden constructio
diversion of n
sanctuary land
3 Forest State Diversion of Pre 6-8 DFCC
Clearance |Environment &| Forestland |constructio| months
Forest Dept. n
and MoEF
regional office
4 Tree felling Forest Felling of trees Pre 2-3 DFCC
permission in | Department constructio | months
Private Land n
5 |INOC and| State Pollution For Constructio| 2-3 |Concessionaire
Consents Control Board | establishing | n (Prior to | months | / Contractor
Under Air , plants work
Water, EP initiation)
Acts & Noise
Rules of
UPPCB
6 [NOC And| State Pollution | For operating |Constructio| 1-2 |[Concessionaire
Consents Control Board [Hot mix plants,| n (Prior to | months | / Contractor
Under Air Crushers and work
Water, EP batching plants| initiation)
Acts & Noise
rules of SPCB
for
Establishment
of
Construction
camps
7 |Permission to|State Pollution| Storage and |Constructio| 2-3 |Concessionaire
store Control Board|Transportation| n (Prior to | months | / Contractor
Hazardous and Controller| Of Hazardous work
Materials of Explosives | Materials and | initiation)
specially fuel Explosives
oil and
Lubricants at
Construction
camps
36
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3.3

Sl. Type of Statutory Applicability | Project Time |[Responsibility
No | clearance Authority stage require
d
8 Explosive Chief Storage of |Constructio| 2-3 |Concessionaire
license Controller of Explosive n (Prior to | months | / Contractor
Explosives materials work
initiation)

9 |PUC certificate| Department of For all Constructio| 1-2 |Concessionaire
for use of Transport construction | n (Prior to | months | / Contractor
vehicles for vehicles work
construction initiation)

10 | Quarry lease Dept. of Quarrying and |Constructio| 2-3 |Concessionaire
deeds and Geology and borrowing n (Prior to | months | / Contractor

license Mines, GOUP | operations work
initiation)

11 |NOC for water | Ground Water | Ground water |Constructio| 2-3 |Concessionaire
extraction for Authority extraction n (Prior to | months | / Contractor
construction work
and allied initiation)

works
CONCLUSION

Review of environmental regulations clearly indicates that the subject DFC project
does not require any environmental clearance. However, clearance for the diversion
of Reserved and protected forest land and permission 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 contractor would require the following NOCs & licenses
from the authorities during construction:

(0]

(0]
(0]

(0]

NOC And Consents Under Air , Water, EP Acts & Noise rules of SPCB for
establishing and operating Construction Camps from UP Pollution Control Board
PUC certificate for use of vehicles for construction from Department of Transport
Quarry lease deeds and license and Explosive license from Dept. of Geology
and Mines & Chief Controller of Explosives

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:

(0]

(0]

(0]

Clearance of ocat.
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

Engineer for I on
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Anticipated Environmental Impacts
and Mitigation Measures Khurja-Dadari Section of EDFC

4.1

4.2

4.3

4.4

CHAPTER 4 ENVIRONMENTAL PROFILE AND STRIP MAPS

INTRODUCTION

This section presents the environmental profile of the project influence area and its
salient features. The objective 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 5 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.

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 map/ strip plan. Following
sections present details of these surveys.

METHODOLOGY

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

1 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.

1 Field reconnaissance of the proposed alignment through detailed walk
through surveys

1 Mapping of sensitive receptors such as schools, religious structures, hospitals
etc.

1 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.

ENVIRONMENTAL PROFILE OF THE PROJECT INFLUENCE AREA

The environmental profile of the influence area (within 5 km on either side of the
proposed alignment) presented in Volume-lIl, indicates that

1 the alignment generally runs through plain areas of indo-gangetic plains and
is devoid of sensitive environmental features

1 The alignment is crossing Upper Ganga canal and its distributories.
1 The alignment does not cross any perennial river.

In addition to the above, no sensitive features like wild life sanctuary/ national park,
wetland, etc. were observed within the project influence area.

ENVIRONMENTAL FEATURES WITHIN PROJECT RoW

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

9 does not pass through any wild life sanctuary or sensitive natural resource
like National Park

i does not affect wetland
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1 does not require significant acquisition of protected forest areas

1 Considering dense settlements and developments along the existing railway
line near the towns of Wair and Khurja Flyover UP line, the project proposes 2
detours (One for Wair and other one for Khurja Flyover UP line).

1 The project alignment does not cross any pereniel river. It crosses seasonal
river Karon.

1 The alignment also crosses the lower Upper Ganga Canal at km 1372. The
impacts on the canal however are mitigated in the design by providing
adequate cross drainage works at al the locations.

1 Number of religious structures (01), and 3 schools / educational institutions 2
wells, 3 tube wells, and 5 hand pumps are located along the proposed
alignment. The details of these structures are presented in Table 4.1.

1 The proposed is expected to involve the cutting of 587 trees, out of which
approx. 500 trees are in Railway properties. . Most of these tree species
comprise common species such as neem, papal, mango, eucalyptus, etc.,
and doesndt involve cutting of any sensi

Table 4-1: Details Sensitive Receptors
% T o = © g e
S S o S5 2 |s 5/1€S000 st g
z v a £ = c = Sle g =0E =35
3 <IN @ S 3 C glESCLC o2
28 z 5 £ | T|g25°02§¥
@ -4 O =0 T [0 X
1 | Educatio | School Khurja at Paral 5 L
nal km 1369.82 | lel
2 | Educatio | School Dankaur Paral 10 L
nal km 1398.2 lel
3 College Wair atkm | Paral 500 L
Educatio 1389.55 lel
nal
4 School Dadari at End 20m L
Educatio km 1415 Point
nal
45 VIBRATION

Vibration in railways and its impact on the sensitive receptors is an important issue.
Since no national standard exists, Japanese standard has been considered for
vibration measurement and deciding mitigation measure.
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CHAPTER 5 BASELINE ENVIRONMENTAL PROFILE

51 INTRODUCTION

This chapter assesses the nature, type and dimensions of the study area and
describes the relevant physical and biological environmental components along the
proposed railway line. The data on various environmental components related to the
project area has been assembled from various secondary sources and primary
environmental surveys on ambient air quality, noise and vibration levels, water and
soil quality, aquatic and terrestrial ecology. A deailed profile prepared based on the
above information is presented in the subsequent sections of this chapter.

5.2 BASELINE ENVIRONMENTAL SURVEYS

As presented in Table-5.1 below, detailed base line environemental surveys were
carried out for the key components of environment (ambient air, water quality, soil,
noise, vibration, terrestrial and aquatic ecological parameters) during December
2011. Data on meteorology has been collected from the nearest IMD stations at
Aligarh, and Delhi. The environmental monitoring was done along the section of
Khurja i Dadari section of EDFC covering detour as well as parallel sections.

Table 5-1: Details of Baseline Data Collection Schedule

s e R

No. of Criteria for
Samplin | Samplin selection of
Field Parameters g g Frequency| no. of samples
Location | Duration and locations
s
Ambient Air | SO, 3 24 hrs Once a | Covering
Quality NOx continuo Day in locations in
PM10 us for January | urban, Rural
PM2.5 SOy, 2012 and truly
co NOy, representative
SPM, of the area.
RPM and Locations have
One Hour been selected
for CO at Level
Crossing,
sensitive
receptors such
as Schools,
Temples, etc.
These cover
both parallel
and detour
sections.
Meteorolog | Wind Speed 02 Decembe Long Nearest IMD
y Wind Direction r 2009 to | term data | stations viz.
Ambient February at 8:30 | Aligarh, and
Temperature 2010 and and Delhi to
Rainfall March 17:30 IST | represent  the
Humidity 2011 to meteorological
Atmospheric May condition of the
Pressure 2011 study area
Water Physical 04 Grab January | As per IS:
Quality Parameters Ground Sample 2012, 10500
51
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No. of Criteria for
Samplin | Samplin selection of
Field Parameters g g Frequency| no. of samples
Location | Duration and locations
s
(Ground pH, Colour and water once at | Standards
Water Odour, Samples each covering ground
Sample) Temperature, (No location | water
Turbidity, TSS, | perennial
TDS, Total | surface
Hardness,Total water
Alkalinity, Total | source in
Iron, Chlorides, project
Sulphates, stretch)
Nitrates as NO3,
Nitrite as NO2,
Fluorides,
Phosphates as
PO4, Magnisium
as Mg, Heavy
Metals (Pb, Zinc,
Chromuim,
arsenic), Coliform,
BOD
Noise Leg 03 24 hrs January | Noise
continuo 2012, monitoring was
us once at | carried out
each covering all
location | types of land
uses
(Senisitive,
Rural ,
residential and
commercial).
The monitoring
locations have
been done in
parallel and
detour sections.
Vibration Lmax 03 24 hrs January | The sensitive
continuo 2012 and residential
us/ locations have
during been covered in
passing parallel as well
of various as detour
trains locations
Soil pH, Electrical 03 Grab January | As per IS
Conductivity, Sample 2012 Standards  to
Texture Class, represent the
Sand, Silt and soil quality in
Clay Percentages, terms of fertility
Bulk density, in the study
water Holding area. Samples
capacity, drawn from
Nitrogen, Agriculture
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No. of Criteria for
Samplin | Samplin selection of
Field Parameters g g Frequency| no. of samples
Location | Duration and locations
s

phosphorus and fields

potassium

Percentages,

Organic,matter,

Lead as Pb,

Arsenic, Iron,

Sulphates(Meqg/10

0 gm), Chlorides

(MEQ/100 gm)),

Calcium (meq/100

gm), Copper

(mg/kQg), Zinc

(mg/kg),

Manganese

(mg/kg), Moisture

(%), Porosity (%),

Na2CO3 /Nacl

infiltration

capacity(inch/hr),

Alkalinity  (ppm),

Acidity (ppm)

Ecology Aquatic 02 Random | Decembe Terrestrial - by
r 2011 guadrate  and
and linetransact,
January aguatic by
2012 plankton and

phyto and zoo
Terrestrial 02 Random | Decembe | benthos to
r2011 assess the
and aquatic and

January | terrestrial

2012 ecology,
secondary data
from Forest

Deptt.
5.3 METEOROLOGY

The project area presents tropical climatic characteristics. There is no significant
variation in climatic characteristics.The project stretch from Khurja to Dadari passess
through two districts of Uttar Pradesh i.e. Bullandshahar and Gautam Budh Nagar.To
understand the meterological features of the project area, data has been collected
from the two nearest meteorological stations (monitored by Indian Meterological
Department), at Aligarh, and Delhi in 2009 during EA of Bhaupur- Khurja Section.
Fresh data has also been taken for March 2011 to May 2011. Table-5.2 sumarizes
the meteorological characteristics of the project area.
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Table 5-2: Meteorological Data during December 2008 to February 2009 and March 2011 to May 2011

IMD Station: Aligarh (height above msl : 187 m)
Vonth Ambient Temperature(°C) AtmosphirlipcaPressure, Relative Humidity (%) Average Wind Pre-(\j/\zm;nant Rainfall,

Daily Max. | Daily Min. | At 8:30 hrs. | At 17.30 hrs. | At 8:30 hrs. |At 17.30 hrs. Speed. km/fr- | pirection m
Dec. 2008 23.0 8.7 997.2 993.7 76 55 4.8 W & NW 5.2
Jan. 2009 20.2 7.1 996.4 993.2 80 55 5.4 W 12.6
Feb. 2009 25.1 9.8 994.6 992.9 72 45 6.5 W 11.2
Mar. 2011 32.4 16.3 990.8 987.4 61 33 6.9 W & NW 6.4
Apr. 2011 37.6 20.9 986.7 985.1 41 24 6.4 W & NW 5.2
May 2011 40.8 25.5 983.1 981.3 40 21 7.9 W & NW 7.7

IMD Station:Safadarjung Airport Delhi (height above msl : 216 m)

Dec. 2008 23.0 8.2 992.7 990.2 73 47 7.4 NW 7.8
Jan. 2009 21.1 7.3 992.2 989.9 77 45 8.3 NW & W 20.3
Feb. 2009 24.2 10.1 990.1 987.6 68 37 10.1 NW 15.0
Mar. 2011 30.5 16.6 986.6 985.6 59 30 9.7 NW & W 4.8
Apr. 2011 35.3 20.8 985.2 981.5 40 22 10.2 NW & W 6.3
May 2011 38.4 26.7 972.8 978.4 39 23 10.8 NW & W 8.5

Source: IMD, Aligarh, and Delhi

s e TR

5-4




Baseline Environmental Profile Khurja-Dadari Section of EDFC

5.3.1

5.3.2

5.3.3

Temperature

The meteorological data observed during the winter and summer season shows that
daily maximum temperature varies from 20.2 to 40.8 °C and the temperature
characteristics at both locations are similar. Both Maximum and minimum Temeratures
have been recorded at Aligarh. The daily minimum temperature has been recorded as
7.1 deg. C. The lowest daily minimum temparature has been observed in January 2009
in Aligarh. During summer season, the average daily maximum temperature is around
40°C during May months at both the stations.

Relative Humidity

The relative humidity of the project area varies from 68% to 80% at 8:30 hrs during
winter season and 37% to 55% at 17:30 hrs. The relative humidity decreases during
summer and varies from 39 to 61 % 0830 hours and 21 to 33 % at 0530 hours.

Wind Speed and Direction

Analysis of wind records shows that the winds are generally light to moderate in this area.
The windrose diagrams for the period December 2008 to February 2009 (winter season)
and March 2011 to May 2011 (Pre Mansoon season) at Aligarh, and Agra are
presented in Figures 5.1 to 5.4. The pre-dominant wind directions are West in Aligarh
and North-West in Agra during winter season. During summer season, the pre-dominant
directions are West and North-West in Aligarh and North-West and South-West in
Delhi. Average wind speed increases during summer season as compare to winter. The
maximum average wind speed was observed in May 2011 at Delhi, while, December
was comparatively calm. The average wind speeds are higher at Delhi.
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Figure 5-1: Aligarh (December 2008 to February 2009)
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Figure 5-2: Delhi (December 2008 to February 2009)
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Figure 5-3: Aligarh (March 2011 to May 2011)
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