November 2021

Environmental and Social Management Plan

for

Rail Based Mass Rapid Transit System in Agra

Uttar Pradesh Metro Rail Corporation Limited
m SR YR Wg ¥ Bl fafes

A joint Venture of Govl. of India and Govt. of Uttar Pradesh
UP Metro Formerly Lucknow Metro Rail Corporation Limited
Rail Corporation An I1SO 14001:2015 & OHSAS 18001:2007 Certified Organisation

Prepared by:
Uttar Pradesh Metro Rail Corporation
For

European Investment Bank




CURRENCY EQUIVALENTS

(As of August 2010)

United States Dollar (USD) i Indian rupee (INR)
USD 1.00 = INR 74.49
ABBREVIATIONS
AAQ Ambient Air Quality

i
AAQM T Ambient Air Quality Monitoring
ADA T Agra Development Authority
AFC T Automatic Fare Collection
AMC T Agra Municipal Corporation
AMASR T Ancient Monument and Archaeological Sites and Remains
AMR T Agra Metro Rail
ASI T Archaeological Survey of India
BAU T Business as Usual
BOD T Biological Oxygen Demand
BOQ T Bill of Quantity
BRTS T Bus Rapid Transit System
BSES T Baseline Socio-Economic Survey
C&D T Construction and Demolition
CGWB T Central Ground Water Board
CMP T Comprehensive Mobility Plan
(6{0) T Carbon Monoxide
COD T Chemical Oxygen Demand
CPCB T Central Pollution Control Board
GCSs T General Consultancy Service
DG Set T Diesel Generating Set
DMRC T Delhi Metro Rail Corporation
DO T Dissolved Oxygen
DPR T Detailed Project Report
DRDO T Defense Research & Development Organization
EA T Executing Agency
EAC ) Expert Appraisal Committee
EIA T Environmental Impact Assessment
EIB European Investment Bank
EMP T Environmental Management Plan
EMOP T Environmental Monitoring Plan
EPCA T Environment Pollution (Prevention and Control) Authority
ETP T Effluent Treatment Plant
ESZs T Eco-Sensitive Zones
GHG ) Greenhouse Gas
GSHAP T Global Seismic Hazard Assessment Program
GST ) Goods and Services Tax
GOl T Government of India
GOUP ) Government of Uttar Pradesh
GRC T Grievance Redress Committee
GRM T Grievance Redress Mechanism
IEE T Initial Environmental Examination
IPT T Intermediate Public Transport




ISBT

Inter-State Bus Terminus

i
IMD T Indian Meteorological Department
IRC T Indian Road Congress
LAO T Land Acquisition Officer
LRC i Local Resettlement Committees
Max T Maximum
Min i Minimum
MORSTH ) Ministry of Road Surface Transport And Highways
MOEFCC T Ministry of Environment, Forests and Climate Change
MoHUA T Ministry of Housing and Urban Affairs
MRTS T Mass Rapid Transit System
NAAQS T National Ambient Air Quality Standard
NCR T National Capital Region
NATM T New Austrian Tunnelling Machine
NGT T National Green Tribunal
NGO T Non governmental Organization
NH T National Highway
NOC T No Objection Certificate
NOx T Oxides of Nitrogen
OHE T Overhead Traction System
O & M cost T Operation & Maintenance Cost
PAC T Pradeshik Armed Constabulary
PAPs T Project Affected People
PCU T Passenger Car Units
PD T Project Director
PIU T Project Implementation Unit
PM T Particulate Matter
PHPDT T Peak Hour Peak Direction Trips
PPE T Personal Protective Equipment
PPT T Parts Per Trillion
PSU T Public Sector Undertaking
RAP T Resettlement Action Plan
RO T Reverse Osmosis
ROW T Right of Way
RRO T Resettlement and Rehabilitation Officer
RSPM T Respiratory Suspended Particulate Matter
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SPM T Suspended Particulate Matter
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UNESCO T United Nations Educational, Scientific and Cultural
Organization
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EXECUTIVE SUMMARY

Agra, the city of Taj Mahal is the 3rd most populous city in Uttar Pradesh and is administrative
headquarters of the Agra district. Agra was the capital city of Mughals during their rule. The
City is a major tourist hub with number of monuments like Agra Fort, Tomb of Akbar and
Fatehpur Sikri besides the Taj Mahal, which have been listed as the UNESCO World
Heritage sites. In the past few decades Agra Development Authority Area has experienced
an unprecedented spatial expansion from 61.8 sq km in 1971 to 520.2 sq km in 2008. The
city's population grew from 5.9 lakh in 1971 to 9.8 lakh in 1991, 12.7 lakh in 2001 and 15.9
lakh in 2011.

The administrative limits of the Agra Nagar Nigam encompass an area of 141.0 sg. km with
a population density of about 9,043 persons per sg. km. The highest density lies in the old
city areas like Lohamandi and Shahganj, etc. where the settlements started flourishing from
the Mughal period.

Unequal spatial development has led to pockets of high density in terms of employment and
population, putting pressure on the infrastructure. A major challenge is to provide
connectivity and promote growth by providing adequate inputs to the infrastructure which
would improve the quality of life of the residents.

Large-scale urbanization and rapid growth of vehicles population has laid severe stress on
the urban transport system in Agra city. The sharing of limited right of way by a variety of
modes and other utility services has resulted in traffic congestion, accidents and environment
deterioration. The nature of trips that the people have to make is also quite varied and they
use private means of transport for most of these trips given the convenience of accessibility.
The usage of private modes is growing unabated mainly due to inadequate and inconvenient
public transport facilities with poor level of service. The augmentation in the capacity of public
transport infrastructure has become necessary.

In order to alleviate the transport related problems in the City, Comprehensive Mobility Plan
(CMP) has been prepared in 2017 adhering to Ministry of Housing and Urban Affairs
(MoHUA), Government of India guidelines. It identifies various short, medium and long-term
measures of transport infrastructure in the City. CMP recommends mass transport systems
along two major travel corridors.

Based on the proposals from CMP, an Alternatives Analysis has been carried out to find the
most viable mass transit system along two identified corridors. Alternatives Analysis Report
recommends to implement a Metro Rail system on these two corridors in Agra. The
Government of Uttar Pradesh has engaged RITES L
(DPR) for Metro Rail System in Agrab.

Agra City, has experienced rapid tourism, economic and population growth in recent years,
which has led to a significant increase in traffic volumes and trip numbers and associated
deterioration of environmental conditions in the urban area. To counter such environmental
degradation and stem economic losses resulting from traffic congestion and low travel times,
the Government of India (GOI) has identified public transport as a key means of restraining
the use of private vehicles and improving the regional air quality and environmental
conditions.
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CMP proposes implementation of mass transit system for two priority corridors in Agra and
Alternatives Analysis Report recommends Metro Rail System for these two corridors. Two
corridors were agreed upon for the study. Corridor 1 starts from Sikandara and ends at Taj
East Gate (Hotel Trident) whereas corridor 2 starts from Agra Cantt. Railway Station and
ends at Kalindi Vihar (Trans Yamuna Colony Phase-Il) which traverses through city from
west to east and South to North respectively. An interchange station between the corridors
hasbeenpr oposed near St. Johndés Coll ege.

Topographical survey of the Corridor 1- (Sikandara to Taj East Gate) and Coridor-2 (Agra
Cantt. to Kalindi Vihar) have been carried out to collect all manmade and natural features
like roads, building, drain, railway line telephone/electric pole etc., falling in the proposed
metro corridor for better and accurate planning of the metro alignment. Survey covered
picking up of relevant details like roads, footpaths, dividers/central verges, railway tracks,
trees, manholes and other structures, H.T., L.T., Transmission lines, bridges, ROBs / RUBs,
ponds, streams, major drains, level crossing, religious structures such as Temples,
Gurudwaras, Mosques, Churches, Monuments, tombs etc. Spot/ Ground levels were taken
at 25 mintervals in longitudinal as well as traverse direction and at sudden change of levels.

Two corridors have been finalized for implementation in Phase i | of Agra Metro Rail Project
network as per details given under:

Corridor-1: Sikandara to Taj East Gate: Considering centre line of Sikandara station as
0.00m, this corridor is 14000m long starting from -50m and running upto 13950m. This
corridor consists of elevated and Underground stretches along with Switch over Ramps
(SOR)

Corridor-2: Agra Cantt. to Kalindi Vihar : Considering centre line of Agra Cantt. Metro Station
as 0.00m, this corridor is 15400m long starting from (-)50m and running upto 15350m. This
corridor is proposed as completely elevated. Depot entry having a length of about 800m has
been proposed after Kalindi Vihar Station

No archaeological monuments are directly affected. There are 2 Archaeological Monuments
along the corridor-1 and 2 along the Corridor-2 are within prohibited area of 100 meters and
6 monuments are passing within 200 meters of regulated area. In underground section the
tunnel will be constructed by State of Art Technology i.e. Tunnel Boring Machine (TBM) and
stations will be constructed by Cut and Cover method which is widely accepted and the safest
technique being adopted by metro in India and abroad.

The duties of the contractor will include monitoring all aspects of construction activities,
commencing with the storing, loading of construction materials and equipment in order to
maintain the quality. During the construction period, the construction material storage site is
to be regularly inspected for the presence of uncontrolled construction waste. Close liaison
with the officer of the UPMRC and the head of the construction crew will be required to
address any environmental issues and to set up procedures for mitigating impacts. The
scheduling of material procurement and transport shall be linked with construction schedule
of the project. The Contractor shall be responsible for management of such construction
material during entire construction period of the project.

Prior to the construction/operation, identification of safety hazards would be made by Project
Authority and prepare safety programmes following rules, regulations and guidelines.
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In accordance with the Construction Contract the Contractor shall provide the following
facilities at the labour camps: (temporary) living accommodation, sanitation facilities like
toilets and drains, health awareness campaigns, facilities for water supply and waste water
treatment and solid waste management.

In accordance with the Construction Contract the Contractor will be required to provide
shelter at workplace, canteen facilities, first aid facilities, day créche facilities on work sites.

Construction works shall be executed as laid down in the Safety Health and Environment
(SHE) manual prepared by the Contractor and approved by PIU.

The contractor shall use and maintain equipment so as to conserve energy. Measures to
conserve energy include but not limited to the following: use of tools, plant and equipment of
correct specifications; energy efficient motors and pumps; efficient lamps; optimal
maintenance.

The contractor shall identify the nature and quantity of hazardous waste generated as a
result of his activities and shall and shall obtain authorization from State Pollution Control
Board. Hazardous waste would mainly arise from the maintenance of equipment which may
include used engine oils, hydraulic fluids, waste fuel, spend mineral oil/cleaning fluids from
mechanical machinery, scrap batteries or spent acid/alkali, spend solvents etc. Hazardous
Waste needs to be stored in a secure place and adequately labelled and packaged. The
contractor shall maintain a record of sale, transfer, storage of such waste and make these
records available for inspection.

Precipitation systems will be installed to prevent wash water from construction sites polluting
surface water courses.

Environmental sanitation also referred to as Housekeeping is the act of keeping the working
environment cleared of all construction material/debris, scraps and used material/items,
thereby providing a first-line of defence against accidents and injuries. General
environmental sanitation shall be carried out by the contractor and ensured at all times at
Work Site, Construction Depot, Batching Plant, Stores, Offices and toilets/urinals.

The proposed Metro alignment runs along major arterial roads of the city which serves
Institutional, Commercial and Residential areas. Large number of sub-surface, surface and
overhead utility services, viz. sewers, water mains, storm water drains, telephone cables,
electrical transmission lines, electric poles, traffic signals etc. already exist along the
proposed alignments. These utility services are essential and have to be maintained in
working order during different stages of construction by temporary/permanent diversions or
by supporting in position. As such, these may affect construction and project implementation
time schedule/costs, for which necessary planning/action needs to be initiated in advance.

Prior to the actual execution of work at site, detailed investigation of all utilities and location
will be undertaken well in advance by making trench pit to avoid damage to any utility. While
planning for diversion of underground utility services e.g. sewer lines, water pipe lines, cables
etc., during construction of Metro, the following guidelines could be adopted:

a. Utility services shall be kept operational during the entire construction period and after
completion of project.

b. Sewer lines and water supply lines are mainly affected in underground cut and cover
construction. These services are proposed to be maintained by temporarily replacing
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them with ClI/Steel pipelines and supporting them during construction, these will be
encased in reinforced cement concrete after completion of construction and retained
as permanent lines.

c. Where permanent diversion of the affected utility is not found feasible, temporary
diversion with ClI/Steel pipes without manholes is proposed during construction. After
completion of construction, these will be replaced with conventional pipes and
manholes.

d. In case of underground utility services running across the alignment, the spanning
arrangement of the viaduct may be suitably adjusted.

The proposed alignment is passing within the prohibited area,2 archaeological monuments
in case of Corridor-1 and 2 archaeological monuments in case of Corridor-2 coming in
prohibited area. Necessary procedure will be followed for Construction within the regulated
area of Archaeological Monuments. Prior to the initiation of construction, UPMRC will conduct
condition survey of all archaeological/heritage structures in the vicinity of alignment so as to
follow up during construction and operation of the project.

During the construction period, the impact on air quality will be mainly due to increase in
Particulate Matter (PM) along haul roads and emission from vehicles and construction
machinery. Mitigation measures will be adopted to reduce the air pollution.

There may be an increase in ambient noise level due to construction. The exposure of
workers to high noise levels can be minimized by job rotation, automation, protective devices
and soundproof compartments, control rooms etc. Noise level from loading and unloading of
construction materials can be reduced by usage of various types of cranes and placing
materials on sand or sandy bag beds.

In the case of vibrations from pile driving very deep barriers (in excess of 10 m) were found
to reduce vibration. In-ground barriers are trenches that are either left open or filled with a
material (such as bentonite or concrete) that has stiffness or density significantly different
from that of the surrounding soil. However, trenches may be too costly for situations involving
houses. They could perhaps be justified for larger buildings with strict vibration limits, such
as operating theatres of hospitals or high-tech factories with sensitive processes. An
economical alternative to trenches in a residential area could be a row of lime or cement piles
of diameter 0.5 m to 1 m and a depth of 15 m in the right-of-way adjacent to the road. Ballast-
less track is supported on two layers of rubber pads to reduce track noise and ground
vibrations.

In order to retain satisfactory levels of traffic flow during the construction period; traffic
management and engineering measures need to be taken. They can be road widening
exercises, traffic segregation, one-way movements, traffic diversions on influence area
roads, acquisition of service lanes, etc. Various construction technologies like cut and cover
can be employed to ensure that traffic impedance is minimized. During operation
decongestion scheme should involve taxi and auto rickshaw stands, a halting space for public
buses, drop off-pick up for owned modes. Parking space at stations if any is to be planned
well.



30. Construction and Demolition (C&D) debris is that part of the solid waste stream that results
from land clearing, excavation, construction, demolition, remodeling and repair of structures,
roads and utilities. C&D waste generated from metro construction has potential use after
processing and grading. Post-grading the waste should be disposed at sites identified by
UPMRC in consultation with respective authority like Municipal Corporation etc. such that the
sites are away from residential areas, water body/ water course and do not require
displacement.
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Two maintenance depots are planned for Agra Metro. These are at i) PAC land Near Mall
Road and ii) Kalindi Vihar. The management plan for depot site includes:

a)

b)

d)

f)

9)

Water supply: Water will be required for operation and functioning of depot which will be
through municipal supply or boring tube well into the ground. The ground water will need
treatment depending upon its use. For Domestic application a Reverse Osmosis (RO)
system will be appropriate.

Qil Pollution Control: The oil tends to form scum in sedimentation chambers, clog fine
screens, interfere with filtration and reduce the efficiency of treatment plants. Hence oll
and grease removal tank has to be installed at initial stage of effluent treatments. The
tank may be designed for a detention period of 5 to 15 minutes.

Sewage/Effluent Pollution Control: Sewage will be generated from depot which could be
treated up to the level so that it could be used for horticulture purpose in the campus and
can also be discharged into the stream. Similarly, effluent is likely to be generated from
Depots. This has to be treated as per requirement of UP Pollution Control Board.

Solid Waste Disposal: The solid waste generated from the Depot will be taken by the
cleaning contractor weekly and disposed to the Agra Municipal Corporation waste
disposal sites in accordance with relevant National and State laws and regulations.
Capital and operating cost are included in engineering cost and therefore is not included
in EMP.

Surface Drainage: The area should have proper drainage. The Storm water of the depot
will be collected through the drains. Rain water harvesting pits shall be provided at
different locations in the drains and for surplus storm water, the drainage system should
be connected to a nearby disposal site. Capital and operating cost are included in
engineering cost and therefore is not included in EMP.

Green belt development: The greenbelt development/ plantation in the depot area not
only functions as landscape features resulting in harmonizing and amalgamating the
physical structures of proposed buildings with surrounding environment but also acts as
pollution sink noise barrier. Treated sewage and effluent in the best combination should
be used for green belt development.

Rain water harvesting: To conserve and augment the storage of groundwater, it has been
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proposed to construct roof top rainwater harvesting structure of suitable capacity in the
proposed depots. Most of the area in depot will be open to sky and it is estimated that
approximately 10% area will be covered. Rainwater harvesting potential of depots is
calculated as 17,106 cubic meter per year.

h) Recycling of treated waste water: Waste-Water generated at depots is proposed to be
collected at ETP & STP through separate sewer lines for treatment. The treated waste
water will be recycled for horticulture work of the depots.

In conclusion the following are the key environmental benefits of the Project: That amount of
GHG emissions will be avoided because of the Project during the operational phase, due to the
displacement of diesel buses, automobiles and motorcycles. These reductions are expected to
far outweigh any short-term increase in GHG emissions that will be experienced during the
construction phase. Based on electric transit systems, the Agra Metro corridor operation is
expected to avoid the release of greenhouse, and similar to the Project in length and design, is
predicting that between 21 and 35 t CO2 of greenhouse gases per year by the year 2041 will be
avoided, the reductions will arise due to the assumed replacement of diesel buses and increased
displacement of private automobiles by the train service, relative to automobile transportation.

Socially the project will be a benefit to the population in the project area. The population, located
in the Agra city will, by using the metro: avoid traffic congestion and reduce safety hazards
(especially traffic accidents); reduce health problems (especially respiratory problems) due to air
pollution and dust; and save time and benefit from a good transportation alternative to go to
Railway Station, Inter-State Bus Terminus (ISBT), monuments such as Taj Mahal, Agra Fort,
Jama Masjid, Delhi Gate, Sadiq Khan Tomb, Tomb of Salamat Khan, Guru Ka Taal, Pathar ka
Ghoda, Akbar's Tomb, Delhi gate, Roman Catholic Cemetery, Lal Masjid, Ram Bagh etc .



l. INTRODUCTION
A. Preface

In order to alleviate the transport related problems in the City, Comprehensive Mobility Plan
(CMP) has been prepared in 2017 adhering to Ministry of Housing and Urban Affairs (MoHUA),
Government of India guidelines. It identifies various short, medium and long-term measures of
transport infrastructure in the City. CMP recommends mass transport systems along two major
travel corridors.

Based on the proposals from CMP, an Alternatives Analysis has been carried out to find the
most viable mass transit system along two identified corridors. Alternatives Analysis Report
recommends to implement a Metro Rail system on these two corridors in Agra. The Government
of Uttar Pradesh has engaged RITES Ltd. to prepare a6 D e t #®riojéceReport (DPR) for Metro
Rail Systemi n Agr ad.

Environmental and social assessments have been carried out in 2017 in accordance withE | B & s
environmental and social safeguard policies. Consequently, this ESMP relies heavily on the
2017 Detail Project Report (DPR) for much of the early data collected on the project, and which
is still current. The DPR was prepared in 2017 that sampled air quality (8 sites), noise (7 sites),
surface water and groundwater quality (7 sites) and Public consultation were organised at
medical college, ISBT, Agra University, St. J o h nColliege, RBS, Guru katal, Kamlanagar,
Foaundry Nagar, Ram bagh, Agra fort, Taj East Gate, Raja ki Mandi from 16/09/2015 to
19/09/2015.The consultant briefed the participants aboutthe objectives of the meeting regarding
various social issues related to the project i.e., alignment plan, land acquisition, displacement,
rehabilitation & resettlement and compensation and employment etc. The participants were
invited to give their valuable suggestions on the above issues and were assured for suitable
incorporation of such suggestions in the project within the technical limitations and scope of the
project. The above cited information, available detailed design information, results of additional
hydrogeological study provided sufficient data to assess the impacts, provide mitigation
measures and formulate a detailed EMP for the pre-construction, construction and operation
stages of the Project. The anticipated impacts and mitigation measures presented in EMP
section. This ESMP has been prepared consistent with the requirements of EIB6 s S P S.

B. Background to the Project

1. In the past few decades Agra Development Authority Area has experienced an unprecedented
spatial expansion from 61.8 sq km in 1971 to 520.2 sq km in 2008. The city's population grew
from 5.9 lakh in 1971 to 9.8 lakh in 1991, 12.7 lakh in 2001 and 15.9 lakh in 2011. The
administrative limits of the Agra Nagar Nigam encompass an area of 141.0 sq. km with a
population density of about 9,043 persons per sq. km. The highest density lies in the old city
areas like Lohamandi and Shahganj, etc. where the settlements started flourishing from the
Mughal period. Unequal spatial development has led to pockets of high density in terms of
employment and population, putting pressure on the infrastructure. A major challenge is to
provide connectivity and promote growth by providing adequate inputs to the infrastructure which
would improve the quality of life of the residents. Simultaneously, environmental conditions in
the urban area have been deteriorating. Increasing levels of air pollution, noise generation and
contamination of surface water and groundwater areaffecting public health and amenity of urban
residents. Much of this environmental deterioration isattributable to high traffic volumes and
increased congestion.



To counter such environmental degradation and stem economic losses resulting from traffic
congestion and decreasing travel times, the Government of Uttar Pradesh (GOUP) has identified
MRTS as a key means of restraining the use of private vehicles within the urban areas of Agra
City.

Comprehensive Mobility Plan (CMP) for Agra has been updated in 2017. The study area for
CMP extends over 520 sgkm of Agra Development Authority (ADA) area. Comprehensive
Mobility Plan has been prepared for long term with a vision for transport in Agra to ensure that
the city has a planned, best performing transport system to address the needs and concerns of
the city. The objectives of CMP is to develop specific actions in the form of short, medium and
long term transportation improvement proposals that will achieve the transportation vision for the
area.

The CMP proposes three mass transit corridors for length of 62 km and four feeder routes for
length of 32.5 km. The city bus system improvement plan and bus fleet augmentation is also
proposed for Agra. To carry out daily maintenance for development of the city bus
infrastructure/depot in line with the fleet augmentation plan is proposed. CMP suggests route
rationalization and expansion to be carried out in future years for catering to projected demand
in future years. A total of 8 Multi Modal Integration Hubs at Airport, Agra Cant & Fort Railway
Station, Raja Ki Mandi Railway Station, Challesar Railway Station, Bichpuri Railway Station,
Transport Nagar ISBT and Sadar Market MRTS station are proposed. These hubs will act as
transfer station for all PT modes in addition to parking facility and NMT docking.

Alternatives Analysis has been carried out to find the most feasible alternative transport system
for Agra. Qualitative evaluation of the available alternatives namely Normal Bus System, Bus
Rapid Transit, Metro Rail and Light Rail Transit have been carried out. Normal Bus and Bus
Rapid Transit have been ruled out in view of limited RoW, inability to meet the passenger
demand in future and significant greenhouse gas emissions. In preliminary screening, Metro Rail
and Light Rail Transit emerged as prospective mass transport system for Agra for further
guantitative evaluations. With several operational metro rail systems in India, its technology as
well as various components like track gauge, civil structures and rolling stock components have
been standardized and now available within the country. Efforts have also been made by the
Government and Implementing Agencies towards indigenizing the various components of metro
rail systems. Technical expertise has also been developed in the country over the period of time.
Based on both qualitative and quantitative screening carried out Metro System has emerged as
the most viable alternative mass transport system to meet the transport needs of Agra city.



Figure 1.1: Proposed Agra Metro Corridor- 1(Sikandara to Taj East Gate)
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Figure 1.2: Proposed Agra Metro Corridor- 2 (Agra Cantt. To Kalindi Vihar)
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C.

Project Overview

Two corridors were agreed upon for the study. Corridor 1 starts from Sikandara and ends at Taj
East Gate (Hotel Trident) whereas corridor 2 starts from Agra Cantt. Railway Station and ends
at Kalindi Vihar (Trans Yamuna Colony Phase-Il) which traverses through city from west to east
and South to North respectively. An interchange station between the corridors has been
proposed near St . Johndés Coll ege. Metro Route of
Google Map. For detailed planning of the proposed metro route, ground survey was carried out
with the help of GPS, Total Station and Auto levels. Details of all the existing features falling in
the proposed corridor were collected for proper planning of the alignment and Depot.

Two corridors have been finalized for implementation in Phase 17 | of Agra Metro Rail Project
network as per details given under:

Corridor-1: Sikandara to Taj East Gate
Alignment Description:
Considering centre line of Sikandara station as 0.00m, this corridor is 14000m long starting from

-50m and running upto 13950m. This corridor consists of elevated and Underground stretches
along with Switch over Ramps (SOR). The corridor is summarised as under in Table C1.1.

TABLE 1.1 : ALIGNMENT DESCRIPTION

Alignment Type From To Length
(m) (m) (m)

Elevated -50 3551 3601

Switch over Ramp 3551 4010 459

(+)8.0m to (-)8.0m

Underground 4010 11175 7165

Switch over Ramp (- 11175 11600 425

)8.0m to (+)8.0m

Elevated 11600 13950 2350

Total 14,000

The Alignment of Corridor -1 is described in following :-

i.  Sikandara to Shastri Nagar Section

ii.  Switch Over Ramp from Elevated to Underground
iii.  University to Taj Mahal
iv.  Switch Over Ramp from Underground to Elevated
V. Fatehabad Road to Taj East Gate
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FIGURE 1.3: PAC DEPOT CONNECTIVITY FROM TAJ MAHAL STATION
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Corridor-2: Agra Cantt. to Kalindi Vihar

Alignment Description:

Considering centre line of Agra Cantt. Metro Station as 0.00m, this corridor is 15400m long starting
from (-)50m and running upto 15350m. This corridor is proposed as completely elevated. Depot entry

having a length of about 800m has been proposed after Kalindi Vihar Station. The corridor is
summarised in Table C 1.2.

Table 1.2: ALIGNMENT DESCRIPTION OF CORRIDOR - 1l

Alignment Type From (m) To (m) Length (m)
Elevated (-)50 15350 15400
Depot Entry 15350 16150 800

1 The proposed MRTS alignment of Corridor-2 starts from Agra Cantt. Railway station. The
alignment heads in North direction along Station road, MG Road and NH-2. The corridor
integrates with Corridor-1 at Agra College station.

1 After Agra Cantt. station, alignment runs along station road and takes left turn and passes
through private Property and aligns along MG Road. The alignment near DRDO has been
kept off the road to avoid DRDO guest house and minimise other private property acquisition.
Further, alignment runs along MG Road upto Bhagwan talkies, thereafter, it takes right turn
and aligns along NH-2 and runs along it till end i.e. Kalindi Vihar.

1 Total of 14 elevated stations have been proposed for the corridor namely, Agra Cantt., Sadar
Bazar, Partap-pura, Collectorate, Subhash park, Agra College, Hariparvat Chauraha, Sanjay
Place, MG Road, Sultanganj Crossing, Kamla Nagar, Ram Bagh, Foundary Nagar, Agra
Mandi and Kalindi Vihar. Sultanpura Station has been proposed as future Station.

1 In view of construction ease and to avoid disruption to running road traffic, efforts have been
made to locate the elevated stations off the road. However, due to alignment passing through
heavily habitated area and narrow roads, only three stations i.e. Subhash Park, Sultangan;
Crossing and Ram Bagh could be planned off the road in open land. At other station locations,
open land is not available to provide off the road stations.

1 Sultanganj Crossing station has been proposed as Mid Terminal. Reversal facilities have been
planned at this station. Two separate stabling lines has been proposed for total of 5 rakes.
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FIGURE 1.4: CONNECTIVITY TO DEPOT FROM KALINDI VIHAR

TO AGRA CANTT. REVERSAL/ STABLING
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D.

Project Status

At the time of the preparation of the DPR in 2017 the project was still at a conceptual planning stage
and alternatives were being considered along with the mode of construction. These were presented in
DPR (2017).

Agra, being a capital city of Mughal Empire followed by being an important civil and military city during
the British period, is having very rich Historical and Cultural Heritage and is endowed with humerous
Ancient Monuments. Some of these Monuments are located in the close vicinity of proposed Metro
alignment and will require necessary approval by competent authority. The applicable Act will be "The
Ancient Monuments and Archaeological Sites and Remains Act, 1958, as updated by the Ancient
Monuments and Archaeological Sites and Remains (Amendment and Validation) Act, 2010".

The framework EMP to be developed to meet EIB safeguards requirements. Specifically, following
tasks carried out :

() Collected existing secondary data sources on baseline environmental conditions
in the project area to allow characterization of the physical and social environment
and identification of deficiencies in available secondary information datasets.

(i) Undertook a preliminary screening of the potential environmental impacts of the
project to confirm the project categorization and determine whether further
environmental assessment of the project was required.

(iii)
developed in the ESMP.

Agra Metro project status mentioned in the Table 1.3:

Table 1.3: Agra Metro Project status.

Determined the scope of required further environmental assessment tasks to be

Contract

Name of the Work

Contractor

Schedule

Cumulative
Progress
% Achieved
(Apr 6

Start

Finish

AGCC-01

Construction of elevated viaduct
and 3 Nos. elevated station (viz. Taj
East Gate, Basai & Fatehabad
Road Metro Station) including Civil,
Architectural Finishes, Water
Supply, Fire Fighting, Fire
Detection, E&M works and PEB
structures on Priority Section of
Corridor-1, Phase-| of Agra Metro

M/s. Sam India
Builtwell Pvt.
Ltd.

23-Oct-20

11-Dec-22

23.58%

AGCC-03

Civil, PEB and E&M works for
construction of depot cum
workshop, including O&M quarters
and structural, architectural,
plumbing, drainage, external
development, VAC, fire fighting etc.
at PAC Land Depot for Corridor-1 of
Agra metro

M/s. Lisha
Engineers Pvt.
Ltd.

14-Oct-20

12-Apr-22

15.69%
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E.

Purpose of the ESMP

The overall purpose of this ESMP is to review the transport & Environment related problems in
the City, Comprehensive Mobility Plan (CMP) has been prepared in 2017 adhering to Ministry of
Housing and Urban Affairs (MoHUA), Government of India guidelines. It identifies various short,
medium and long-term measures of transport infrastructure in the City. CMP recommends mass
transport systems along two major travel corridors. Comprehensive Mobility Plan (CMP) and
Detailed Project Report, examine the preliminary/functional design of the project and assess
environmental construction and operational management measures that avoid and ameliorate
negative effects in order that the project can be constructed to meet EIB safeguards
requirements. Specifically, the ESMP has been prepared based on:

I Extensively utilizing the IEE which collected existing secondary data sources on
baseline environmental conditions in the project area which allows characterization
of the physical and social environment and identification of impacts;

i. Determine the specific impacts, both positive and negative, of the project based on
supplementary studies, functional engineering design and environmental mitigation
measures required during construction and operational phases of the project.

iil. Prepare a detailed Environmental and Social Management Plan (ESMP) for the
project documenting specific mitigation, monitoring, budgetary and institutional
measures and identifying any outstanding project components not assessed

iv. Review public involvement activities and agency consultation activities carried out.
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Il POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

India has well defined institutional and legislative framework. The legislation covers all
components of environment viz air, water, noise, soil, terrestrial and aquatic flora and fauna,
natural resources, and sensitive habitats. The environmental legislations in India are  framed
to protect the valued environmental components and comply with its commitment to international
community under various conventions and protocols as well. EIB has also defined their
Environmental and Social Safeguard policies. This assessment is about the applicability of above
laws and regulations, and safeguards. This chapter summaries the following:

1 Applicability of various national and local laws and regulations at different stages of

project implementations
1  Applicability of EIB safeguard policies and categorization of the project

untrybés Legal Framewor k anthrtRedPgjettat ory Requi

The legal framework of the country consists of several acts, notifications, rules, and regulations
to protect environment and wildlife. Review of Indian legal system has been carried out to identify
its applicability to the project.

The following rules, notifications and standards under the Environment (Protection) Act, 1986
are particularly relevant in this case:

Environment (Protection) Rules, 1986 and its amendments

EIA Notification, 1994 and its amendments

Ash Utilization Notification, 1999 and its amendments

The Forest (Conservation) Act 1980 (AmendNoi.88) and Rules 1981 (Amended
2003)

The Wildlife (Protection) Act, 1972 (Amended 1993)

The Water (Prevention and Control of Pollution) Act 1972 (Amended 1988) and
Rules 1974

1 The Air (Prevention and Control of Pollution) Act, 1981(Amended 1987) and Rules
1982

The Noise Pollution (Regulation and Control) Rules, 2000 (Amended 2002) and
Hazardous Waste (Management, Handling and Trans-boundary Movement) Rules
2008 (Amended 2009)

The Bio Medical Waste Management Rules, 2016

The Solid Waste Management Rules, 2016

The Batteries (Management and Handling) Rules, 2001

The E-Waste (Management) Rules, 2016

The Plastic Waste Management Rules, 2016

The Construction and Demolition Waste Management Rules, 2016

The Ozone Depleting Substance (Regulation and Control) Rules, 2000

=a =4 —a

=a = = =

=4 =4 =8 -a_-a_a_-9
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1. Requirement of Environmental Clearance

As per provisions of the EIA Notification, 14 September 2006 as amended up to 1 December
2009, any person who desires to undertake any new project in any part of India or the expansion
or modernization of any existing industry or project listed in Schedule-I of the said notification
shall submit an application to the Ministry of Environment and Forests, Government of India in
accordance with the guidelines issued by the Central Government in the Ministry of Environment
and Forests from time to time. Metro Rail project is not included in the Schedule-I of the EIA
Notification, 2006. Thus, the project does not require an environmental clearance certificate from
the Ministry of Environment and Forests, Government of India. Other metro projects such as the
Delhi Metro was not required to secure any Environmental Clearance.

2. Forest Clearance

As per I ndian fAForests Conservation Act (1980)
for non-forestry purposes require forest clearance from MoEF. The project does not require forest
clearance as it does not involve diversion of forest land. However activities proposed in the
project should be regulated as per ESZ norms. Vide letter dated 31 July 2013, MoEF&CC
informed States that a default area of 10 km from the boundary will be the ESZ of such protected

areas for which proposals identifying ESZs were not forwarded by the States to MOEF&CC.

The Department of Forests, Government of Uttar Pradesh is responsible for the conservation
and management of trees/forests in the project area. It is proposed to plant ten saplings for each
tree to be cut. The native plant species and miscellaneous indigenous tree species
recommended for afforestation. 27290 trees, on maturing will absorb about 595 ton of CO2 per
year and will release 1337 ton of Oxygen per year.

3. Required Clearances/Permissions

The following environment related permits/clearances/NOCs will be applicable/required for the
Agra Metro Rail project. Applicable Environmental Rules and Regulation:

Table 2.1: Applicable Environmental Rules ans Regulations

1 Permission Forest Conservation State Forest UPMRC
for Removal Act(1980) Forest Department L
of Tree along Conservation
the Rules(2003)
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alignment/
Depot/Yard

Consent to The Water SPCB Contract UPMRC
Establish and (Prevention and or L/GC
consent to Control of Pollution)
operate Act 1974 amended
batching 1988 and ,
plant and The Air (Prevention
casting yard and Control  of
Pollution) Act 1981
amended 1987
Consent to Water (Prevention SPCB Contract UPMRC
Establish and and  Control  of or L/GC
operate Pollution) Act 1974
ETP/STP amended 1988
NOC for The Ancient Expert Advisory UPMRC
undertaking Monuments and Committee L
construction Archaeological Sites of ASI
activities and Remains Act,
within 200 m 1958 amended in
of the Notified 2010
Heritage site
C&D waste Cé&D waste Local Authority UPMRC
management management rule L/Contra
plan 2016 ctor
Authorization Hazardous and other SPCB Contract UPMRC
for generation wastes or L/GC
handling (management &
storage and transboundary
transportation movement ) rule
hazardous 2016
waste
Pollution Central Motor Transport Contract
Under Vehicles Department or
Control Act 1988/ Vehicular
Certificate Exhaust Norms
CPCB 2002
DG Sets Notification on SPCB Contract
permission control of noise from or
DG sets , 2002 and during
its amendment 2005 operatio
and its subsequent n and
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amendment UPMRC
L during
operatio
n
9 Compliance The Noise Pollution Contractual Contract
of Noise and (Regulation & obligation to or
Vibration Control ) Rule 2000 manage and
Statutory
Obligation
10 Power Supply uUpP Electricity Electrical Dept Contract
Regulatory or
Commission
(Electricity  Supply
Code and Other
Conditions of
Supply) Regulations,
2005, and its
amendment 2018
11 Employing Executing Agency of Labour & Contract
Labour Building and other Employment or
Construction Department,
Act,1996
12 NGT and Applicable NGT and NGT/EPCA UPMRC
EPCA EPCA guideline time Statutory L
compliances to time Obligation
13 Registration Labour Welfare Acts Labour & Contract
of Workers Employment or
Department
14 Solid Waste Solid Waste Municipal Contract
Management Management Rule, Authority or
2016
15 Fly ash Fly ash utilization MoEFCC Contract
Utilization notification, The ministry has or
September 1999, also made it
2009 and its mandatory  for
subsequent power plants to
amendments give fly ash free
of cost to users
within 300-
kilometre-radius
16 Bio Medical Bio-medical Waste SPCB/SMC Contract
Waste Management Rules, or
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Management 2016
17 Taj MoEFCC, GOl in the Statutory Contract
Trapezium year 1999 notified requirement or
Zone (TT2), Taj Trapezium Zone during
Agra Pollution (Prevention Civil
& Control) Authority, work
Agra for protection
and improvement of
the environment in
the TTZ area
18 Battery Batteries CPCB Contract
management Management Rules, or/lUPM
2001 RCL
19 E-Waste E-waste Statutory Contract
Management Management Rules, requirement or
2016
20 Plastic Waste Plastic Waste Statutory Contract
Management Management Rules requirement or
2016

Table 2.2: SPECIAL ORDER/PROVISIONS

1 Honodobl e
vide its order
dated
15.11.2019

2 Agra Taj Mahal
-UNESCO
World Heritage
site

No authority shall allow the discharge of
polluted sewage or polluted effluents
directly into a water channel or stream
in violation of the law even during
monsoon season and they shall ensure
that the standards for faecal coliform
are duly maintained

The United Nations Educational,
Scientific and Cultural Organization
(UNESCO) seeks to encourage the
identification, protection, and
preservation of cultural and natural
heritage around the world considered to
be of outstanding value to humanity.
This is embodied in an international
treaty called the Convention concerning

Contract GC/UPMR
or CL
Contract GC/UPMR
or / CL
UPMRC

L
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https://cpcb.nic.in/uploads/hwmd/battery%20management%20&%20handling%20rules%202001.pdf
https://cpcb.nic.in/uploads/hwmd/battery%20management%20&%20handling%20rules%202001.pdf
https://cpcb.nic.in/uploads/hwmd/battery%20management%20&%20handling%20rules%202001.pdf
https://cpcb.nic.in/displaypdf.php?id=cGxhc3RpY3dhc3RlL1BXTV9HYXpldHRlLnBkZg==
https://cpcb.nic.in/displaypdf.php?id=cGxhc3RpY3dhc3RlL1BXTV9HYXpldHRlLnBkZg==
https://cpcb.nic.in/displaypdf.php?id=cGxhc3RpY3dhc3RlL1BXTV9HYXpldHRlLnBkZg==
https://whc.unesco.org/?cid=175

Taj Trapezium

Zone (TTZ2)
Central Motor
Vehicle Act-
1988

Central Motor
Vehicle Rules
and
(Amendment)
1989
To check
vehicular air
and noise
pollution

the Protection of the World Cultural and
Natural Heritage, adopted by UNESCO
in 1972

Taj Trapezium Zone (TTZ) is a defined
area of 10,400 sq km around the Taj
Mahal to protect the monument from
pollution. The Supreme Court of India
delivered a ruling on December 30,
1996 regarding industries covered
under the TTZ, in response to a PIL
seeking to protect the Taj Mahal from
environmental pollution. It banned the
use of coal/ coke in industries located in
the TTZ with a mandate for switching
over from coal/ coke to natural gas, and
relocating them outside the TTZ or
shutting down. The TTZ comprises
monuments including three World
Heritage Sites the Taj Mahal, Agra Fort
and Fatehpur Sikri. TTZ is so named
since it is located around the Taj Mahal
and is shaped like a trapezoid

Vehicles to be used for construction and
other purposes need to meet the
standards and certificates prescribed
as per the Rules, 1989 to control noise,
pollution, etc

B. EIB Environmental Requirements

Contract GC/UPMR
or / CL
UPMRC

L

Contract GC/UPMR
or CL

The EIB has defined its safeguard requirements under its Environmental and Social Standards.
The prime objectives of these safeguard policies are to: (i) avoid adverse impacts of projects on
the environment and affected people, where possible; and (ii) minimize, mitigate, and/or
compensate for adverse project impacts on the environment and affected people when
avoidance is not possible. Since Agra Metro project is likely to have potential environmental risks
and impacts and requires compliance with the safeguard requirement of SPS.
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A.

[, DESCRIPTION OF THE PROJECT
Project Location

Agra is geographically located at 27°12' North latitudes and 78°12' East longitudes. It has an
extremely strategic location on the confluence of three distinct geo-physical regions namely the
plain of Uttar Pradesh, the plateau of Madhya Pradesh and the desert of Rajasthan. The city also
falls in the center of the four-culture areas- Braj, Bundelkhand, Rajputana and western U.P. Both
these factors have played significant roles in shaping the life and history of the city. It lies in the
Indo-Gangetic Plain on the Yamuna River about 200 km southeast of Delhi.

The administrative limits of the Agra Nagar Nigam encompass an area of 141.0 sg. km with a
population density of about 9,043 persons per sgq. km. The highest density lies in the old city
areas like Lohamandi and Shahganj, etc. where the settlements started flourishing from the
Mughal period.

The project is located within the urban area of Agra city. In the past few decades Agra
Development Authority Area has experienced an unprecedented spatial expansion from 61.8 sq
km in 1971 to 520.2 sq km in 2008. The city's population grew from 5.9 lakh in 1971 to 9.8 lakh
in 1991, 12.7 lakh in 2001 and 15.9 lakh in 2011. Two corridors were agreed upon for the study.
Corridor 1 starts from Sikandara and ends at Taj East Gate (Hotel Trident) whereas corridor 2
starts from Agra Cantt. Railway Station and ends at Kalindi Vihar (Trans Yamuna Colony Phase-
II) which traverses through city from west to east and South to North respectively. An interchange

station between the corridors has been proposec

Metro Route of both the corridors was initially planned on Google Map. For detailed planning of
the proposed metro route, ground survey was carried out with the help of GPS, Total Station and
Auto levels. Details of all the existing features falling in the proposed corridor were collected for
proper planning of the alignment and Depot.Project Location map of Agra Metro Rail is presented
in figure Il A 1.1.

FIGURE 3.1: Project Location Map of Agra Metro Rail
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B.

Need for Project
1. Introduction

The need for the project is demonstrated by the current and future traffic conditions along the
corridor that will be served by the project. Data on current passenger demand and movements
are presented together with the results of an analysis of the capacity of the existing transport
network. Predictions relating to future passenger demand and movements are then presented
based on DPR Agra, 2017. Conclusions are assessed based on the ability of the project to fulfil
future demand and ease future capacity constraints.

2. Current Transport Conditions of Agra Metro Project Corridor

The city is a major tourist hub with number of monuments like Taj Mahal, Agra Fort, Tomb of
| ' t judelhdlah , MehtabBagh, PanchMahal, Jama Masjid, Tomb of Akbar (Sikandara), Moti
Masijid, Guru KaTaalGurudwara, Ram Bagh, Mankameshwar Temple, etc. Tourists from all over
the world visit the city round the year. TABLE 3.1 shows the number of tourists visited at various
heritage monuments.

The registered vehicles in Agra have increased significantly over the years. The year wise vehicle
registered in Agra is presented in TABLE 3.2. This high density and rapid growth of vehicles
have worsened the transport situation to a significant extent. The phenomenal increase of cars -
demand more road space and has resulted in dense concentration of traffic on roads.

TABLE 3.1: TOURIST AT VARIOUS HERITAGE MONUMENTS

Heritage Monument 2010- 2011- 2012- 2013- 2014- 2015- 2016-
g 2011 2012 2013 2014 2015 2016 2017

TajMahal 4813006 | 5381946 | 7036050 | 5689743 | 6145307 | 6641590 | 7182244

Agra Fort 1366966 | 1474752 | 1563020 | 1593417 | 1679309 | 1770041 | 1865888

T f Ak

omb of Akbar 441677 | 434343 | 459486 | 430095 | 430881 | 432915 | 435910

(Sikandara)

| ' t iudeadlah 84166 | 117315 | 142357 | 143674 | 173258 208933 | 251955

FatehpurSikri 448953 | 554809 | 577709 | 601263 | 670898 751496 | 844792

Source: Agra Development Authority, * Estimation based on average growth rates
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TABLE 3.2: YEARWISE VEHICLE REGISTERED IN AGRA ROAD TRANSPORT OFFICE

Vehicle Category| 2007 2008 2009 2010 2011 2012 2013 2014 | 2015 2016 | 2017
Two Wheeler 31860 31615 | 38675 | 42294 52268 | 57118 62828 75654 | 76172 | 74875 | 73026
Car 4398 3827 4958 5744 6958 | 7438 7230 8592 | 9371 9546 | 10122
Jeep 208 230 414 402 474 959 1332 1416 | 1431 1232 | 1140
Van 317 222 341 267 371 400 426 831 | 1218 983 | 555
Taxi 131 166 276 425 400 448 435 361 547 630 682
Ambulance 15 13 24 29 20 33 26 65 35 54 28
Auto (3-Wh) 3431 379 570 431 565 748 449 504 297 3698 | 1144
E-Rickshaw 0 0 0 0 0 0 0 0 1 167 364
Bus 96 88 98 101 41 43 17 7 13 11 25
Mini Bus 55 34 34 94 25 38 17 12 11 19 21
School Bus 13 9 12 30 39 30 58 50 53 61 129
Goods 3-Wheeler 384 691 800 948 1477 | 1307 1164 971 548 931 637
Light Comm. Vehicle 247 263 233 324 465 482 506 471 302 214 261
Truck 72 82 84 49 62 22 15 13 12 24 30
Multi-Axle Vehicle 101 77 78 83 178 195 144 125 155 147 246
Heavy Machinery 0 0 4 1 0 0 0 0 0 0 4
Equipment/Vehicle
Fire Brigade 0 0 0 2 0 0 0 0 1 0 0
Tractor 955 575 1193 1055 2331 | 2007 1900 2731 | 1677 1507 | 1569
Tractor with Trailer 27 21 12 8 16 11 2 1 4 1 1
Other Vehicles 1 0 3 5 4 4 2 4 6 2 2

Source: Regional Transport Office, Agra
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The daily traffic volumes total vehicles (PCUs) at major midblock locations observed are Trans
Yamuna Colony, Phase 2 along NH-2 (76593 Vehicles, 80994 PCUs), Trans Yamuna Colony,
Phase 1 along NH-2 (71173 Vehicles, 75732 PCUs), at Kamla Nagar T Point along NH- 2 (73812

Vehicles, 76992 PCUs) and Diwani Chowk, MG Road (58593 Vehicles, 51053 PCUSs). The daily
traffic composition along these midblock locations is presented in Figure 3.2.

FIGURE 3.2: DAILY TRAFFIC COMPOSITION ON MAJOR MIDBLOCK LOCATIONS
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Source: Agra DPR 2017

Private auto, shared auto, cycle rickshaw and e-rickshaws supplement the main-line haul
transportation service modes. IPT modes play a vital role in bridging the gap between the Public
transport terminals of the city to the ultimate destination of the passenger trip. This gap is filled
by two types of IPT Modes i Motorized and Non-motorized. Motorized modes are registered as
per Motor vehicle Act. The major motorized IPT modes are Piaggio Ape shared auto, Bajaj
Shared Auto, Tata Magic, Battery Operated Rickshaw and 6-seater battery operated Golf cart
seen near Taj Mahal, Red Fort area which is a shuttle service between Taj Mahal and Red Fort.

There are 15 routes on which IPT modes run on shared carriage and are listed in TABLE 3.3.
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TABLE 3.3: INTERMEDIATE PUBLIC TRANSPORT ROUTES IN AGRA

S. No IPT Routes Length (km)
1 Dayalbagh- Bhagwan Talkies- Kamla Nagar 11.0
2 Dayalbagh- collectorate- Bijlighar 9.0
3 Kamla Nagar- Water Works Chauraha-Bijlighar 12.0
4 Bhagwan talkies- Madiakatra- Shahganj- Agra Cantt 13.0
5 Bhagwan talkies- Madiakatra- Shahganj- Agra Cantt 10.0
6 Trans Yamuna- Water Works- Bhagwan Talkies- ISBT- Sikandra 12.0
7 Dhanauli- Kheria Moad i ldgah- Sai Ka Takia- Bijlighar 11.0
8 Sikandara- Bodla- Shahganj 8.0
9 Shahganj- Collectorate- Bijligarh 7.0

10 Bijlighar- Purani Mandi- Taj Ganj 7.0

11 Bijlighar- Baluganj- Naulakha- Bundukatra 8.0

12 Bijlighar- Rajpur Chungi 8.0

13 Bijlighar- Water Works- Trans Yamuna/Rambagh 8.0

14 Agra Cantt.-ldgah- Saika Takia- Bhagwan Talkies 11.0

15 Shaihd Nagar-Bijlighar-1 ' t iuda@adlah -Trans Yamuna Colony- 10.0
Chhalesar

Public transport plays a crucial role in the commuter transportation in any city. It offers economies
of scale with minimized road congestion and low per capita road usage. Cheaper and affordable
public transport systems world over have proved to promote mobility i move people more
efficiently and safely with increased opportunities for education, employment, social development
etc.

At present the public transport services are rather limited and bus is the only mass transport
system in the Agra. Agra Mathura City Transport Services Limited (AMCTSL) operates the city
bus services consisting of mainly normal buses and few low floor buses & mini buses. The fleet
size of about 170 buses is a noticeable feature of poor supply public transport.

The present supply of buses per lakh populations works out to only nine buses, which cannot be
compared with any standards. The benchmark for assessing the supply of buses should be about
60 to 70 buses per lakh population for city like size of Agra. Private auto, shared auto, cycle
rickshaw and e-rickshaws supplement these transportation services. The routes on which buses
Agra Mathura City Transport Services Limited presently operate have less patronage and thus
are incurring losses.

High growth of private modes over the years has resulted in declining trend of public transport
system share. This has resulted in increased traffic congestion on road because of limited
improvement in road transport infrastructure facilities. The challenge is to reverse this trend and
ensure that public transport system is augmented to cater to the significant daily travel demand.

Private auto, shared auto, cycle rickshaw and e-rickshaws supplement these transportation
services. The void created by public transport modes has been filled by IPT modes in form of
auto rickshaws and 6 seater Vikrams. The sharing of limited right of way by a various of modes
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has resulted in traffic congestion, accidents, inadequate parking area and environment
deterioration.

3. Future Transport Conditions of Agra Metro Project Corridor

Master Plan for Agra 2021 gives the likely growth to take place within the various areas of study
area. The development plan also gives locations of various land uses such as residential,
commercial, industrial uses etc.

The population of surrounding towns of Agra is also expected to grow rapidly due to its close
proximity to Agra. This will result in higher traffic interaction between the city and these towns. It
is expected that the inter-city traffic to/from Agra will grow at growth rate of 3% per annum up to
the horizon year of 2041 in various adjoining towns.

Transit Oriented Development (TOD) aims to develop planned sustainable urban growth centers,
having walkable and livable communes with high density mixed land-use within the walking
distance of (500 m) along the metro corridors. The population and employment in the traffic zones
along the corridors have been estimated considering impact of TOD.

The following assumptions have been made for forecasting transport demand for the years 2021,
2031 and 2041.

Calibrated and validated travel demand model has been used.

Land use parameters (population, employment and student enrolment) have been
distributed in various traffic zones for 2021, 2031 and 2041.

Impact of the development due to the metro corridors (TOD) have been considered while
distributing it in traffic zones.

Fare levels of buses and vehicle operating costs of different vehicles have been taken as
same as in the year 2015. The fare levels of metro have been considered same as that of
the Lucknow Metro network.

Inter-city passenger to/from the study area will grow at the growth rate of 3% in various
adjoining towns.

The special generator passenger traffic of bus terminals and railway stations in Agra is
expected to grow at 6% per annum respectively.

Inter and Intra-city goods traffic is expected to grow at 5% per annum up to 2041.
The Phase-I metro system is expected to be operational by 2024. Desired shifting of passengers
from other modes of transport to proposed metro system is a slow & continuous process. Metro

ridership gradually increases over a period of time and initially 2024 ridership can be assumed
same as that of the year 2021.

Transport Demand Forecast for Business as Usual (BAU) Scenario, 2041

Considering the above assumptions and calibrated / validated traffic demand model, forecasting
of transpotd emand has been carried out for OBusi
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2041. Daily inter and intra city trips by various modes in BAU scenario for the year 2041 is given

in TABLE 3.4. The inter and intra city motorized trips modal split (% of trips by public transport

to total motorized trips) in favor of public transport in 2041 is expected to be about 30% same as

existing modal share. The total no. of PT trips (including shared auto trips) will increase from 6.2

Lakh to about 10.9 Lakh indicating a high capacity mass transport network will be needed to

address the travel demand requirements in the study area in the horizon years. Traffic
assignment for peak h ooadrnetworkanfbéuiscenafioi2041 B GvwediB) o n
FIGURE I111.B.3.1.

TABLE 3.4: DAILY INTER & INTRA CITY TRIPS BY VARIOUS MODES IN BAU SCENARIO,
2041

SN Mod 2015 2041 BAU
© Trips Modal Share Trips Modal Share
1 Car 1,84,823 8.8% 282672 8.0%
2 Two Wheeler 12,52,018 59.4% 2091967 59.1%
3 Auto 53,659 2.5% 83228 2.4%
4 PT + Share Auto | 6,18,164 29.3% 1083065 30.6%
Total 21,08,664 100.0% 3540932 100.0%

Transport Demand Forecast for Recommended Scenario

The trips made between two adjacent stations of proposed mass transit corridors have been
worked out for the years 2021, 2031 and 2041. The maximum peak hour peak direction trips for
proposed metro corridors are given in TABLE 3.5. Total proposed Metro length in Phase-I is
about 30 Km.

TABLE 3.5: MAXIMUM PEAK HOUR SECTION LOADING ON PHASE | METRO CORRIDORS

Corridor Corridor details Maximum PHPDT Length

No. (Km)
2024 2031 2041 Design

1 Sikandara to Taj East Gate 10200 15300 19400 24000 14.0

2 Agra Cantt. to Kalindi Vihar 14100 18700 23300 27000 16.0

28



Phase |

Total Length of

30.0

The FIGURE 3.3 shows the horizon year trip assignments on the road network in terms of peak

hour PCUs for 2041.

Source: Agra DPR 2017

Peak Hour PCUs
= VT_1=14000
. VT_1=28000

Daily ridership on the entire metro system for the years 2024, 2031 and 2041 is expected to be
5.7 Lakh, 7.4 Lakh and 8.7 Lakh passengers respectively. Line wise daily passenger boarding
(including the interchanges between metro stations) and trips for 2024, 2031 and 2041 are shown

in TABLE 111.B.3.3.

TABLE 3.6: DAILY RIDESHIP ON METRO SYSTEM IN YEAR 2021,

2031 & 2041
S No. Corridor Name Daily Boardings (Lakh) Daily Trips (Lakh)
2024 2031 2041 2024 | 2031 2041
1 | Sikandara to Taj East Gate 3.57 4.81 5.5 2.70 3.42 4.2
2 | Agra Cantt. to Kalindi Vihar 3.72 5.53 6.5 3.00 3.94 5.0
Total Daily Boardings / Trips |7.29 10.34 12.0 5.70 7.36 9.2
4. Summary of Project Need

In order to alleviate the transport related problems in the City, Comprehensive Mobility Plan
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(CMP) has been prepared in 2017 adhering to Ministry of Housing and Urban Affairs (MoHUA),
Government of India guidelines. It identifies various short, medium and long-term measures of
transport infrastructure in the City. CMP recommends mass transport systems along two major
travel corridors. Based on the proposals from CMP, an Alternatives Analysis has been carried
out to find the most viable mass transit system along two identified corridors. Alternatives
Analysis Report recommends to implement a Metro Rail system on these two corridors in Agra.
The Government of Uttar Pradesh has engaged RITES Ltd.topreparea o6 Det ai | ed
(DPR) for Metro Rail System i n Agr ao.

Project Phases
Pre-Construction

Two corridors were agreed upon for the study. Corridor 1 starts from Sikandara and ends at Taj
East Gate (Hotel Trident) whereas corridor 2 starts from Agra Cantt. Railway Station and ends
at Kalindi Vihar (Trans Yamuna Colony Phase-Il) which traverses through city from west to east
and South to North respectively. An interchange station between the corridors has been
proposed near St. Johnés Coll ege.

Metro Route of both the corridors was initially planned on Google Map. For detailed planning of
the proposed metro route, ground survey was carried out with the help of GPS, Total Station and
Auto levels. Details of all the existing features falling in the proposed corridor were collected for
proper planning of the alignment and Depot. Detailed Methodology of the Survey and other
descriptions are given in subsequent paragraphs.

Before starting the detailed topographical survey work, a team of expert in the field of alignment
design and survey has conducted reconnaissance survey to familiarize with the area and
selection of control points along the proposed Metro Route.

Topographical survey of the Corridor 1- (Sikandara to Taj East Gate) and Coridor-2 (Agra
Cantt. to Kalindi Vihar) have been carried out to collect all manmade and natural features like
roads, building, drain, railway line telephone/electric pole etc., falling in the proposed metro
corridor for better and accurate planning of the metro alignment.

Topographical survey was carried out in detail covering all the activities which are mentioned
in Terms of Reference of the Contract using modern surveying instrument like GPS, Total
Station and Auto/Digital Level. Survey Drawings were prepared in AutoCAD format.

Topographical survey and alignment design has been carried out in following steps:
a. Establishment of Horizontal Control Points using DGPS

b. Densification of Horizontal Control Paoints using Total station
c. Establishment of Vertical Control Points

d. Detailed survey of corridor

e. Preparation of drawings.

f.  Site verification of features and finalization of drawings.

Proj
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g. Alignment design on basis of verified drawings.
Following considerations have been kept in view, while designing the alignment.

a. The alignment has been proposed to cover the high density traffic corridors and

origination/destination centers.
. The elevated alignment has been generally proposed along the median of the road.

c. Track Centre of 4.6 m has been proposed for elevated section so as to provide flexibility
of adopting Double U-shaped Girders for superstructure.

d. Underground alignment has been designed with a view to avoid high rise buildings
having deep foundations.

e. To minimise the construction cost, underground stations have been proposed to be
constructed by Cut and Cover method.

f.  Traffic diversion will be required where elevated stations are proposed along the road.

Effort has been made to minimize disruption to road traffic during construction phase.

Effort has been made to position the ramps and depots on Government land.

S @

Following activities are part of the detailed design activities:

a. Pre-construction condition surveys of buildings in proximity of underground works

b. Analysis of options for spoil management

c. Traffic management requirements and measures during construction and operation

d. Analysis of noise and vibration protection requirements for project operation

e. Requirements for drainage and wastewater treatment systems

f. Landscaping and re-vegetation planting

g. Investigations into heritage issues associated with Temple of Literature complex

h. Topographical, geological and geotechnical surveys

i. Updated patronage forecasts

j. Project cost estimation

In total, 42 BHs have been drilled of 30 m depth each, all along the length of proposed Metro
alignment. 22 BHs have been drilled in Corridor-I (Sikandara to Hotel Trident- Taj East Gate), 18

BHs have been drilled in Corridor-Il (Kalindi Vihar to Agra Cantt. Railway Station) & 2BHs have
been drilled for depots.

Agra, being a capital city of Mughal Empire followed by being an important civil and military city
during the British period, is having very rich Historical and Cultural Heritage and is endowed with
numerous Ancient Monuments. Some of these Monuments are located in the close vicinity of
proposed Metro alignment and will require necessary approval by competent authority. The
applicable Act will be "The Ancient Monuments and Archaeological Sites and Remains Act, 1958,
as updated by the Ancient Monuments and Archaeological Sites and Remains (Amendment and
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Validation) Act, 2010".

The PIU headed by the Project Director (PD) is responsible for the overall execution of the project
and planning and implementation of resettlement and rehabilitation component of the project.
The PIU will coordinate with all implementing agencies and monitoring the progress of the
project. Implementing Agency will set up a Social Management Unit (SMU) which shall look after
land acquisition, resettlement and rehabilitation activities. The SMU shall ensure that all land
acquisition issues are handled according to the Land Acquisition and Rehabilitation &
Resettlement policy/guidelines as it is laid down in this report. It will also monitor that all the
procedural and legal issues involved in land acquisition are fulfilled. The SMU will assist for
getting all the necessary clearances and implementation of the resettlement activities prior to
start of any civil work.

D Project Construction

Construction of elevated, underground alignment involves following type of constructions:-

1 Sub-structure - Columns on Open/Pile foundations with pier cap at top of columns.
Alternatively, Portal arrangement is provided at certain locations.

1 Superstructure by segmental construction of whole unit construction. Box segments are most
common type of segmental construction. I-Girder and U-girder are most common type of non-
segmental construction methods where the structural element for whole span length is pre
casted and launched in position.

1 Underground alignment by means of tunnels made through Tunnel Boring Machine / open
cut and cover method/ NATM method.

1 Underground stations by means of cut and cover method or NATM method.

1 Earth retaining structures like diaphragm walls, sheet piles, secant piles etc.

Cast in-situ and Pre-Cast Construction

Cast in-situ construction

In cast in-situ construction method, structure is cast at its final location of use. This involves
erection of temporary shuttering, scaffolding and support system for casting the structure. The
temporary supports and shuttering is removed when the concrete is set and structure attains the
strength to bear its dead weight and other loads. This method involves longer construction time
and interference to road users for longer period. This method is restricted to casting of
substructure - open foundation, pile, pile caps, columns; station structure; earth retaining
structures.

Pre - cast construction

In this method, structural segments are pre-casted in casting yards, pre-stressed and then
transported to the location of use and launched by means of suitable launching arrangement.
The structural elements for superstructure i.e. box segments, I-Girders, U-girders and sometimes
pile caps are casted by pre-cast technique. Pre cast construction may be segmental or non-
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segmental type.

Casting yard is required for casting of precast structural segments and other precast units like
U-girder, I-Girder etc. The construction depot has arrangement for casting beds, curing and
stacking area, batching plant with storage facilities for aggregates and cement, site testing
laboratories, reinforcement steel yard and fabrication yard etc. An area of about 2.5 Ha to 3 Ha
is required for each construction depot.

Structural System of Viaduct

Sub-structure

Two broad categories of sub-structure i.e Pile Foundation and Open foundation are considered
for Metro Systems. For heavy/medium loads and loose/soft/filled up upper strata, Pile foundation
systems are proposed. This requires lesser space and time for excavation.

Superstructure

The choice of superstructure has to be made keeping in view the ease of constructability,
maximum safety, least disturbance and inconvenience to road users and maximum
standardization of the form-work for wide span ranges. Following types of superstructure may be
considered.

i)  Precast segmental box girder using external unbonded tendon.

i)  Precast U-Channel superstructure with internal pre-stressing.

i)  Precast U-Channel segmental superstructure using external unbonded tendon.
iv) I-Girder with internal pre-stressing.

v) Special spans

FIGURE 3.4: TYPES OF SUPERSTRUCTURE
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