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Metro Connectivity from Millinnium City Centre to Cyber City

PREFACE

The present Environmental and Social Impact Assess(ESiAstudy has beemnindertakenby RITES on behalf
of HaryanaMass Rapid Transport Corporation Limi{gtMRTCas a part of the comprehensive planning and
decisionmaking process associated with tleirugram Metro Rail Proje¢(GMRP)The study aims to evaluate
the potential environmental and social consequeneémth beneficial and adversethat may arise from the
implementation and operationsof the project, and to propose suitable mitigation measures dahancing
positive impacts andninimizing the negative impactén 2024, Gurugram Metro Rail LimiteGMRL)was
establishedas the nodal agencyesponsible fothe implementation othe GMRP.
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Summary
1. Introduction

Gurugram is known as the "Millennium City" for its remarkable shift from an agricultural
region to a major financial and industrial hub in India. This transformation has seen the rise
of multinational corporations, IT firms, business centres, and toweskygcrapers, making
Gurugram a significant driver of India's economy. The city's rapid growth can be attributed to
extensive urbanisation and robust economic development, owing to its strategic location in
the National Capital Region (NCR) near New Dathita airport.

Gurugram has been improving its transportation infrastructure, but as urban mobility needs
evolve, there's a demand for an efficient Mass Rapid Transit System (MRTS). With a focus on
enhancing urban public transport in Gurugram City, Gurugram Metro Raietdi(GMRL) is
implementing the Gurugram Metro Rail Project (GMRP), which will connect Millennium City
Centre (MCC) station to Cyber City (CC) station. GMRP involves the construction of
approximately 29.05 km of elevated metro line in Gurugram, with 2#orstations, a depot,

rolling stock, and electric, telecommunication, signalling and control systems

The Environmental and Social Impact Assessment (ESIA) report has been prepared for the
entire GMRP corridor from MCC to CC. The construction of 29.05 km along with a Metro
Depot in Sector 3%ill be carried out in three civil package&C01, AC03and ACO2based

on the Detailed Project Report (DPR) for AC03 and the design finalised by the Detailed Design
Consultant (DDC) for ACO1 and AC04. The ESIA report complies with national regulations and
the World Bank (WB) Environmental and Social Framework (EiSE)gieed in the ESCP that

the ESIA/ESMP will be updated according to the Detailed Design Drawings of AC03 and
findings from other planned studies, such as the Integrated Biodiversity Assessment and
Environmental & Social (E&S) Audit of AC01, AC04, an@akting YardAs d June 2026,

ACOL1 is under constructiarsing GMR® own funds

2. Applicable Regulatory and Guidance Framework
The applicable regulatory framework for the E&dpriseghe following:
1 Applicable international, national, state and city level E&S policies, regulations and

3dzZA R yO0SQa AyOf dzRAY3 SY@ANBYYSyidlf LR2tAlde
than threshold area as per notification) and acts, Water and Air Acts, Noise, Rules

IACO01: Metro corridor section from Millennium City Centre (MCC) to Sector 9 (Chainagi@3o. Ch. 12603)
and Spur to Sector 101.

2ACO03: Metro corridor section from Sector 9 to Cyber City (Chainage: Ch. 12604 to 26650/26637)
SAC04: Workshop/Metro Depot at Sector 33
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regulations on various type of Wastes, Wetlands and Eco sensitive areas, biodiversity,
The Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation
and Resettlement (RFCTLARR) A& RLPolicy for Direct Purchaseof Private
Land/Propertythrough Mutual NegotiationsThe Sexual Harassment of Women at
Workplace Act and others)

1 Indian labour and related lawscluding The Building ar@therConstruction Workers
(Regulation of Employment and Conditions of Service Act, The Factories Act, Child
[ F62dzNJ 6t NPEKAOAGAZ2Y |YyR wS3dz I GA2Y 0 I Of
Compensation Act & Rules, The Street Vendors Act.

1 WBESFE World Bank Group (WB®&nvironmentalHealth, andSafety (EHSpeneral
guidelinesand the Environmental and Social Standards (ESSs) have been thoroughly
reviewed and incorporated into the applicable regulatory framework.

3. Project Description

The GMRP corridor 29.05km in length and has72elevated stations. The primary corridor,
spanning 27.20 kms from Millennium City Centre to Cyber Gatyd includes 26 stations. A
spur of 1.85 km is proposed to connéloe Dwarka Expressway from Basai Village with a single
station.

DPR of GMRP envisaged a small stabling depot at Sector 101 as it planned its operational
integration with RapidMetro. However, withthe approval of GMRP as an independent
system, a fulfledged depot was required to meet enhanced operational requireme&ak$R L
subsequently planned a fefledged DepoicumWorkshop at Sector 33, covering a total area

of 19.23 haof which 18.37 ha is government lantdVPowned) and 0.86 ha is private land

The depot will be developed with all requisite repair facilitié@hbng and inspection facilities

and associated support infrastructure and facilities.

As per the approved cost estimate for GMRP covering civil, electrical, signalling and
telecommunications works, rolling stock, etc., the estimated total cost including Taxes &
5dziASa |0 { SLI Q ,808.02Cr (RINGBA.Smilfios) AEhefeatur@s oitlied n
project are:

1 The GMRP corridor is fully elevated and planned on the median of the existing roads,
therebyminimisingthe private land requirement.

1 GaugéThe gaugadopted for the metro is Standard Gauge 1435 nwhich permits
sharper curves and is favourable for metro alignment in urban scenarios, resulting in
less property demolition and acquisition.

4 Gaugeis the gap between théwo rails on which the train runs
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1 Formation: Ballast less tratis proposed for elevated stretches and depobfatimise

maintenance andeduce therisk to vehicles on the road. This will help in reducing
fugitive dust emissions during operation.

Rolling Stock The rolling stock proposed for the corridor aims to improve energy
efficiency and resource utilization. Communicatidased Train Control (CBTC) is
proposed which is mainly used for MRTS netwaorkbissystem works on the moving
or virtual block principle to reduce headways, increase transport capacayijde an
adequate safety level, and reduce demand on passenger evacuation systems.
Traction Systerh A 750 V DC third rail traction system is proposed for the metro

O2ZNNAR2NX¥ ¢KS Y2RSNY NRttAy3d aa201 6AGK

which is an electricitglriven mass rapid transit system. The cars are equipped with 3
phase AC traction motomgith a regenerative braking system, by which the trains can

WISYSNIGSQ St SOGNROAGE 6KSYy oONI{1Sa | NB
main brake power of the train and will regain the maximum possible energy and pump
it back to the system, andhts fully utilise the advantage offhase technology

The currentstatus of the projects as follows

U ACO1

1.

2.

Consisting of a 15.55 km viaduct structure and 14 stations are under construction

YR FAYlIYyOSR 6& Daw[Qa 2¢y TFdzyRad ¢KS O

The contractor of ACO1 has given an undertaking to follow and implement all
commitments required in accordance with the WB B8# the E&S documents
prepared for the Project

An agency to audit ACO1 civil work, AC04 and Casting Yard and prepare a
Corrective Action Plan (CAP) has been engaged, for the work is in progress.

The contractor has submitted-ESMP, Labour Management Plan (LMP), Safety,
Health & Environment (SHE) Plan, Wastewater Management Plan (WWMP), Traffic
Management Plan (TMP), and Emergency Preparedness and Response Plan
(EPRP). GC has reviewed these pland,their implementation on site is being
monitored by GC.

2,515 trees have been affected in AC01, Casting Yard and GMDA Section
(Bakhtawar Chowk). Compensatory afforestation (CA)Qotimes the affected
number of trees namely25,150treeswill beplantedby GMRL. Qhe 25,150 trees
identified for CA 18,000 trees arander CAhrough Haryana Forest Development
Corporation (HFDC), with 7,300 trees planted as of 31.03.2026. The forest
clearance proposal is under preparation and will be uploaded to the Parivesh
Portalof the Ministry of Environment and Climate Qige (MoEFCC)

5 A ballastless track, or slab track, is a railway track where the rails are fixed on a solid surface, like concrete or
asphalt, instead of being laid on loose stones.
8 Rolling stock refers tall railway vehicles that move on a railway line, including both powered and unpowered

units.

7 Atraction systemin metro operationis the electrical system that provides the power to propel metro trains
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6. HSVP has handed over encumbrafie® government land for Casting Yard (11
ha) to GMRL and is in the process of handing over encumbifaeedepot land
(18.37 ha) to GMRL.

7. GMRL has planned to undertake an Integrated Biodiversity Assessment during the
migratory season in the month of July 2026. The preparation for the test pile is in
progress, and after the results, piling work is expected to start by the end of the
month andwill be completed within 31 months.Constructionof the Stationnext
to the KBA locatioywill start with the installationof the pillar, after 7-8 months,
and Station construction will be done after11l5 years. In the CESMP for this
construction, the ontractor will include mitigation measures as guided by the
biodiversity assessment study.

i ACO03:

1. The section of ACO3 consists of a 13.50 km viaduct structure and main structures
for 13 stations. This section is expected to be financed by the WB, and the civil
work tenderis under finalization to launch the bidding process

2. 2204 Treesvill beaffectedin AC03, and treeutting permission will be applied for
once the contractor is on board

0 AC04

1. The depot contract has been tendered.

2. The depot land identified at Sector 33 had five pockets (Annexure 1) totalling 19.23
ha: Pocket No. 1 (14.62 ha), Pocket No. 2 (2.88 ha), Pocket No. 3 (0.85 ha), Pocket
No. 4 (0.016 ha), Pocket No. 5 (0.86 ha). Out of 19.23 ha of land, 18.37 ha is
governmant land and 0.86 ha is private land. Except for Pocket No. 4 & 5, all three
pockets had court cases involving HSVP.

3. The marble merchants have been rehabilitated at a newly planned site, which is
approximately 200m from the existing site in Sector 33.

4. HSVP is in the process of handing amsumbranceree government land (18.37
ha) forthe depot to GMRL.

5. 576 treeswill beaffected in ACO4and treecutting permission will be applied for
once the contractor is on board.

U Update on other E&S Aspects

1. For the acquisition of private land, the Government of Haryana has notified a
Policy for Direct Purchase of Private Land or Property through Mutual Negotiation.
The purchase of private land is in progress as per the policy. The process of
compensation caldation for the affected persons is underway.

2. GMRL has engaged an expert agency for Resettlement Action Plan (RAP)
implementation support activities, and the work is in progress.

3. GMRL management has approved the Entitlement Matrix detailing the
compensation to be paid to NTH PAPs.

4. An agency has been engaged to undertake E&S audit including OHS and CAP

preparation for ACO1, AC04 and Casting Yard as per the WB ESF requirement. The
audit has been completed and CAP are under developnieitviRrand RAP shall
be updated based on the findings of Audit & CAP.

5. For assessment of KBA/IBA site falling in the GMRP influence area, an agency has
been engaged and field studies are supposed to start in mid of July, 2026.

ESIA Report iv

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

6. GMRL is in the process to float tender for engaging an agency to carry out
Independent Environmental and Social Monitoring during the construction and
operation phase of GMRP.

4. Analysis of Alternatives

The Analysis of Alternatives is structutedollow a "narrowing approach” involving a series
of logical steps. This process begins with Heylel strategic alternatives and progresses to
more detailed technological and locati@pecific options. Following this commonly adopted
approach, alternatives areoasidered in the following sequence:

1 Strategy Alternative:ln accordance with the Conceptual Transport Alternatives
outlined in the Comprehensive MobilitlanagementPlan (CN¥P) for Gurugram
2020 (developed by the School of Planning and Architecture, New Delhi), bath rail
based and roadbased mass transport systems were evaluated to address the public
transport demand in Gurugram. Metro rail systems were identifiedaasiore
environmentally sustainableodal choicethan the other modesoffering enhanced
safety, higher transport speeds, andduced longerm emissions in the National
Capital Region (NCR), which faces severe air pollution challenges.

T YWSNRQ 2NJ Wb2 t NER2S GprgectséedaBoNdy, toitihumGtie | S NB =
existing situation compared with the scenario where the proposed project is
implemented.

1 Alternative for the Location of Metro Depot, for Location MICC Station and
Alternatives for Corridor from Sector 5 to Sector 3.

GMRPwill yield tangible anchon-tangiblesavings due to an equivalent reduction in road
traffic and certain othesocioeconomicbenefits. The introduction of the MRTS will lead to a
significant decline in the number of buses, intermediate public transport (IPT) vehicles, and
private vehicles, resulting in lower air pollution and improved traffic flow. With fewer
vehicles, road mament will become faster and more efficient, making city travel smoother
and more sustainable. This will reduce fuel consumpti@hicular emissions, travel time, and
accidents, contributing to a cleaner and safer urban environment. Additionally, modifications
to the alignment have reduced the number of affected structures from 261 to 210

5. Environmental and Socidaseline

Baseline data was collected ftand, water, air environment, noise &vibration, biological
environment,sensitivereceptors,archaeologicamonuments andhe socio-economic profile
of the study area between November 2023 and October 2024.

Land EnvironmentThe GMRP alignment begins near Millennium City Centre Station at
28°27'34.40"N, 77°4'36.86"E and ends near Cyber Hub at 28°30'1.29"N, 77°5'43.10"E, with an
average elevation of 257 m above sea level. The studyiamavered by vast alluvial and
sandy tracts, remnants of the Aravali Mountain chain. Soil quality analysiseesaady clay

loam with good fertility. Land use is predominantly built area (44.71%) and agricultural

land (29.7%). According to the revised seismic zoning rhap@ (IS 1893), the GMRP falls
underthe High Damage Risk Zone (Zone 1V), which is the second most severe seismic zone.
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Water Environment:Surface water fronthe Yamuna River is suppliedter treatment by
Gurugram Water Supply (GWS) ahd National Capital RegiolNCR Water Supply Channel
serves as the primary water source for the city. Groundwater is a crucial water source for
Gurugram, predominantly extracted by private entitissch ashousing societies and
individual housbolds. Groundwater is heavily exploited, with levels averaging 39.89 meters
below ground level. Surface water samples indicated organic pollutibiie \yroundwater
samples showed some parameters exceeding acceptable limitsrdmgining within
permissible ranges.

Bajghera, Chandu, Budhera and Daultabad villages in Gurugram Tehsil are identified as highly
flood-prone; however, the GMRP alignment does not pass thréargh proximityto these

villages. Criticadreasprone to storm water stagnation near the GMRP alignmemdve been
identified. These include major intersections and chowks such)adero Honda Chowk and

the area opposite TRE 2) Subhash Chowk, 3) Bakhtawar Chowk, 4) Umang Bhardwaj Chowk
to Himgiri Chowk, 5) Khandsa Chowk, 6) Basai Chowk and its associated flyover 7) near ESI
Hospital towards Sector 98) Sectord/7 Chowk and 9) Presidium School Flyover and Krishna
Chowk in Palam Vihar.

Meteorology: Gurugram experiences a subtropical climate with four distinct seasons. January
is the coldest month and May & June are the hottest months. The average annual rainfall in
Gurugram district is 505.4 mmainly between July and September. Humidity is high during
SouthWest MonsoonWinds are predominantly frorthe west andnorth-west direction.

Air Environment:Monitoring was conducted at 12 locations near the GMRP alignment and
depot for four weeks from November 2023 to January 2024. The air quality monitoring results
indicate that PM10 & PM2.5 exceed the permissible limits for residential, Industrial and
Sendive areas at all locationswhile parameters SO2, NO2 and CO were noted within
permissible limits. As per the monitoring results, the AQI in the project raegesfrom 199

to 322, indicaingair quality categdes frommoderate to very por.

Noise: A moise level survey was carried out at 20 locations near the GMRP alignment and
depot. Theresultsshowthat Leq for day and night at 10 locations excegthe permissible

limits for silence zongas per National Ambient Noise Standardsth&tremaining locations,
noise levels were within the permissible limits for residential zones. The main source of noise
in the project area is traffic movement on the read

Vibration: Vibration monitoring was carried out at 10 locations for 24 hr at each location.
Vibration levels vary from 54 to 79.9 VdB, and the vibraisgredominantly due to the road
traffic.

Biological EnvironmentThe state has a forest cover of around 3.63% of its geographical area,
mainly comprisindropical andmixed dry deciduousforest andtropicalthorn forest. Forest
areas are distributed along roads, drains, railway lines and flood protection bunds, forming
strips on either side of roadSector 10 Metro Station and part of the alignmentdatithin
anunclassified forest (i.e. area$ scrub and tree growthot officially classified or notified as
protected forest areas) of area 3.25 ha (8.02 acres).

The project area includes floral specissch as mem, babool, gulmohar, peepal and
eucalyptus etcAnimalsrecorded inGurugram districtnclude @mmon langurgoldenjackal,
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leopard,junglecat, Indiangrey mongoose hilgai,monkeyand sambar.Mammalsalsoinclude
squirrel and mouse; reptiles include common garden lizard and rat snake.

Sultanpur National Park and Najafgarh Jheel are located wathih km radiusof the GMRP
alignment. MOE&CC has notified an area of 5 km from the boundary of Sultanpur National
Park asan EceSensitive Zone. The nearest point of the alignment is the end point of the Spur
at Dwarka Expresswawhich is approximately 8.2 km from timationalpark. Najafgarh Jhegel

the largest surface water body in Deliglocated about 4.7 km from the end point of the Spur

at Dwarka Expressway.

Sector 101, Basai iskeyBiodiversityArea KBA identified and validated by théy KBA
Secretariat cenosted bylnternational Union for Conservation of Nature (UG Bird Life
International It is alsoan Important Bird and Biodiversity Area (IBA) as per the Birdlife
International. As per WB ESS 6, this aisamodified habitat. This area is predominantly
covered withseasonal agricultural activitiegater hyacinth and beds of Typha. Tree species
of Kabuli Kikar are predominantly present in the vicinitghef water spreadarea. Avifauna
visiting this areaalong with theirfUCNStatus and Indian Wildlife Protection Act (IWPA), 1972
schedule are detailed irthe ESIA reportAs per the 2004 assessmentBiydlife International
available on the DataZommortal, the primary water source for the site was a breached water
channel carrying wastewater and partially treated sewage from the Gurgaon Water and
Sewage Worksand the seasonalrains During the site visits conductetly the ESIA
Consultants (RITEBg¢tween August 2023 to October 2025, it was observed thatrain
source of wateinflow originated from adamaged drain carrying treated wastewater fram
nearby STR4owever the flow of water stoppedfter repair of the damaged drajnvhich was
alsoconfirmed through consultation with an NGiperatingin this area.

The Sector 10land comprise®f both privately owned plots and land under the jurisdiction
of the Basai Panchayaturrently the site is being used fagriculturalpurposes.

The Basai Village Metro Station is proposed near Basai, Boddhe GMRP alignmepas®s

close tothe pond (Ch. 11690 to Ch. 11789). Basai Pond is primarily used by local residents for
OFrGddftsS o0lFlGKAYyId ¢KS LI2YyRQa gl GSNI ljda ft AGe KI 2
solid waste dumping. During the monsoon season, the water level risesitlase (§ KS LJ2 Yy R ¢
outer boundary, while in other seasons it recedes to approximately 10 meters &wapg

the detailed designstage, careful measurewere taken to ensure thapillar placemens is

restricted to the outer edge of thepond to minimize impacts on the water spredgven

though the impacts are minimateymeasurego minimise impactave been outlined in the
Environmental and Social Management Plan (ESMP) to address any construction related
concerns.

Sensitive Receptors and Cultural Herita@gensitive receptors located within tinght ofway
(RoW) include temples, schools and hospitals. One temple and one pond fall within the RoW,

8 https://datazone.birdlife.org/site/factsheet/1817basaiwetlands
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while 18 temples, 21 schools/colleges, 21 hospitals and 9 parks are located within 100 m of
the GMRP alignment. The nearest archaeological monument is the Mosque of Ala Vardi Khan,
490m from the GMRP alignment. Centragliptected monuments of ASI are protected with
prohibited area of 100m arounthem and a further 200m regulated area as ptdre AMASR

Act (2010. As the Mosque is 490m away from the alignment, no impact is anticipated due to
the project. If any chance finds such as artifacts, fossils or human remaEmiscovered

during GMRP construction, chanfied procedures given in the ESMP will be followed.

SocieEconomic Surveyfhe socieeconomic survey covered 154 househgldpresenting a

total population 0f852 members. The largest age graigmprised46.24%of the population,
agedbetween 1945 years, with a nearly balanced gender ratio of 52.58% males and 47.42%
females. Most families (77.92%) were nucleaith an average householdsize 0f5.53
members The religious compositioof the surveyed population comprisedd86% Hindu,
11.04% Muslim and 2.60% Sikhhile the scial compositionconsisted 0f40.91% Other
Backward Classes (OBC), 33.77% general category and 25.32% Scheduled Castes (SC).

Educatioral attainment varied, with 32.16%of population beingilliterate and 19.72%
completing high school, whileparoximately10% were graduates drad attained higher
education Approximately 25.82% of the population was working, mainly in business/trade
(19.13%) with smaller numbers in labour and services. The rest were mostly students,
homemakers or elderly. Vulnerable groups constituted about2@6of the population,
including elderly, widows, differentigbledpersonsand womenheaded households.

Housing conditions showed that 24.68%% householdsowned their homes, while 75.32%
resided inrented accommodationsThe majority othouses (79.22%) were pucca structures,
with access to basic amenities like electricity (91.56%), piped water (81.82%) and separate
toilets (78.57%). Average monthly incomes predominantly ranged from Rs. 10,001 to Rs.
20,000 (54.55%).

Community awareness of the project stood at nearly 49%, with positive expectations
including reduced travel time and traffic congestidtowever,concernswere raised about
potential impacts such dsss of land, livelihood and structures.

During implementation phasén case of angite related developmentin GMRPmicro-level
surveys shall be conducted identify the social risks, vulnerable groups and community
impacts such as restrictions in access, livelihood disruption and presence of informalusers.
site specificSocial Management Plans (SMPs) shall be preptredhe identified risks,
including consultation, mitigation measures, and depheyt ofa grievance mechanism.

6. Stakeholder Consultations

Between December 2023 and October 2024, a series of formal and informal consultations
were conducted with a total of 194 stakeholders. These included 69 prafjtstted persons
(PAPsandvulnerable groups63 other interested parties including NGOs, 13 police officials
(both male &female officery and 49 women transport users. The discussions focused on
project design, transparent & timely communication, livelihood impacts, traffic management,
safety & security and gender inclusive facilities in metrsigie. Major concerns raised
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included potential income loss, safety issues, traffic management, and the provision of
gendersensitive facilities at metro stations.

7. Assessment oEnvironmental and Socidisks and Impacts

The risks and impacts associated with the project have been thoroughly assessed in line with
the WB ESSs. Each ESS outlines specific areas of concern, ensuring that all potential issues are
identified, evaluated and addressed comprehensivetheESIA report.

The project provides opportunities to improve resource asé planning and management

to contribute to the overall improvement of the environment (including air quality), &nd
improveaccess to planned infrastructure, services, ggEte safe and less polluting modes

of transport, and better facilities in Gurugram. Environmenmisk isratedd | A 3 K¢ 3IA GBSy
high-risk investments to be implemented in the complex and dense urban settings of
Gurugram city in the NCR, some near sensitive environmental features. Possible
environmental risks to the biophysical environment potentially include (& knd surface

and ground water pollution, and likely disturbances to habitats/landscgoBs\/IBA in Sector

101, Basatwo drains and designated forest patches in the cityy) Yisual impacts related to

GKS LISNX¥YIyYySyl OKI y BSsedanfprojgck Stesabekringtiedie a@ ha@ f Ay S @
known environmental liabilitiesIn addition, during construction and operation stages, the
project will result in air, water and land pollution impacts (due to dust, heat, light, noise, and
wastes/wastewater), on communities and some impacts on local fauna and flora. The aspects
during @nstruction and operations include:

1 Generation of substantial debris and muck during the demolition of existing
structures, constructionand operations & maintenance (O&Mhcluding shifting of
utilities.

91 Dust and emissions to air (resulting in pollution, health impacts and odour) due to
demolition, excavation, cutting, backfilling, compaction operations and other
construction activities, and O&M works.

1 Noise and other disturbances to residents and businesses during material movement,

demolitions, and laying of rising main

Temporary flooding of excavated areas during monsoons.

Land and water contamination due to construction waste and operapioaise waste
and sludge handlingncluding from the depot.

Spillage of chemicals, fyand oil.

Safety hazards téabourers(Occupational Health and Safety (OHS)) dredpublic
(Community Health and Safety (CHS)).

1 Increased traffic inconvenience (emissioogngestion longer travel times, blockage

of access) during transport of project staff and materials to the sitging

construction

1 Biodiversity impactsincluding tree cutting, disturbance to habitats/landscapes at

KBA/IBA in Sector 101, Basai, amgsance and menace pigeonsat metro stations

pillars and tracks

= =

= =

The Social Riskiigtedd | A 3K¢ a (GKS Dawt FfA3IYyYSyd FyR &
settings of Gurugram City and shall impa8t72 ha. of land includinga) 154 ha of private

land (residential and commercial); b) abow. 27 ha of government land for construction of

station, viaduct and depot; c) about 210 structures, of whicraBfowned by title holders,
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one managed by a trustiwo informal settlers (encroachers), 75 informal occupiers
(squatters), 44street vendors structures (holding license from MCG@i)g vendor holding
Excise & Taxation Department License and 57 other structures. Of 30 titleholder structures,
28 are fully affectedand two will be partially impacted; and dptal depot land is19.23a.
Additionally,21 ha ofgovt.land is needed on a temporary basis for construction yards

GMRL hasapplied the mitigation hierarchyprinciple to minimize impacts on land and
structures by ensuring that the alignment passes over the median of existing roads. A DDC
has been appointed to refine the alignment, station locations and entry/exit points.
Accordingly, the land requirement may charsiightly.

There may also ba need for land acquisition for infrastructure required for fi€stnd
lastdnile connectivity such as bike spaces and charging statlareddition to land related
issues, other social impacts may include: (i) tasd changes and densification of urban
fabric; (ii) pedestriarvehicular conflicts and other CHS issueduding those due talust,
noise andvibration, (iii) OHS risks during constructi@amnd O&M stages (iv) potential
aggravation of risks in case of disasters (such as eaaiteg, fires, manmade disasters, etc.)
with envisioned densification along the corridor, (v) labour influx and Social Exploitation and
Abuse/ Sexual Harassment (SEA/SH) riskasa@ciated withmigrantsworkers Further, civil
work for at least 34 yearsis likely to result in impacts on livelihoodsd disrupt access to
communities. Another key aspect to understand and mitigate during operation relatde to
and fire safety (L&FS) preparedness amdsponse/usersevacuation measures during
emergencies, includingrovisions forelderly and disabled users.

Based on the relevance of each ESSthadational/ state Legakegulatory andnstitutional
framework, the ensuing sectionsummarisethe E&S risks and impacts likely due to the
proposed interventionsfollowed by the mitigation measures considered.

Assessmenand Management of E&S Risk and Impact (ESS 1)

Given the nature of activitiegight of the ten ESSs are relevgnESS7 an&SS%re not
relevant to the project. Considering a variety of investmeirsludingretro rail, lastmile
connectivity and multrmodal integration, an EShas beerfinalisedfor GMRP with suitable
mitigation instrumentsESMP and RAP.

Associated Facilities are limited to those facilities or activities that are:

a. directly and significantly related to the project;

b. carried out, or planned to be carried out, contemporaneously with the project; and

c. necessary for the project to be viable and would not have been constructed,
expanded or conducted if the project did not exist.

In accordance with the definition and criteria for Associated Facilities under BES¥, ACO1
and AC04 of the GMRP are consideas@n Associated Facilities because they are directly
and significantly related to the Project, are planned and implemented contemporaneously
with the Project, and would not have been constructed, expanded, or undertakehe
absence of thé°roject.
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However,the proposed oad widening by NHAINn the section betweenHero Honda Chowk
andUmang Bhardwaj Chow&not considered aan Associatedracilitiesto the GMRRor the
following reasons:

1. The road widening is being implemented by NHAI, an independent implementing
agency, through separate institutional arrangements and financing mechanisms

2. The road widening hasohyet started but the land acquisitiordecisionsvere made
much earlierLand acquisition has already been completed and compenspéimby
NHAIin accordance with the applicable legal and policy framework governing the
highway project

3. The road widening section of NH waecaled beforehandandNH isgoing aheadvith
its implementation.

4. The road widening of NH is not required for GMRP asd earlierplanned on the

median of the road like majority of theGMRPalignment.

5. NHA is a national body not reporting tany state agency It hasrejected the
application o WBESFand ithas independent project objectives not relatedGMRP

Labour and Working Conditions (ESS 2)

The project will involve direct workers (GMRL employeesl consultantsindertaking coe

functions (design for the corridor, stations, feasibibtydiesfor multimodal integration and

first/last mile connectivity;land acquisitionsurveys ESIA and mitigation planand other
NBfFGSR addzRASA0VP® ¢KS LINRGRG:Skified, asembKilléiiAand & 2 NJ 3
unskilled workers who are expected to contribute a major proportion of contrasterkers

besides migrant labour. Primary supply workars relevantbecausecivikworkscontractors

will procure constructionmaterials Communiy workers are not envisaged at presew.

Labour Management Procedure (LMP) covering all requirements of, E8&@ling child

labour, labour influx, labour disputes, discrimination & exclusigenderbased violence
(GBVW/SEA/SH, OH&nd noise etc, has beerprepared byGMRLER y i NI OG 2 NDa al y I :
Plans shall reflect the requirements of the LMP as applicable to respective acti@itkss
management Plan will be updated by contractors before site mobilisation. Training programs

are planned for project siff, including two orientation sessions and eight ESMP training
sessions. Contractor will arrange training for staff/employees on Environmental Management
Systems, Hazard Awareness, Health & Safety, Drainage, Noise, Waste, and Wastewater
Management, incidet reporting, emergency response and Project Management

Resource Efficiency and Pollution Prevention and Management (ESS 3)

The project will recyclavasteand wastewater, aim at energy and water efficiency, and use
raw materials consistent with ES&3d relevant national policies. C&D waste will be recycled
and the recycled material will be usednergyefficient measures will be implemented.
Materials will be sourced fronauthorised suppliers due to local mining bans. Pollution
prevention measures including improvedstorage, management of fuels;onstruction
materials, and various types of wastes (such as solid, C&D, hazardeastes) will help to
mitigate air, water, land and noise pollution in areas where the alignment and stations are
located near water bodies. Water sprinkling on local roads and worker sites, along with wheel
washing facilities and covags for materials and trucks, will be implemented to control dust.
Additionally, measures to prevent soil erosion will be put in place. The contractor will take
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necessary steps to prevent the release of pollutants and implement mitigation measures to
minimize air pollution.

No contaminated sites have been identifielliring the ESIA Studyn the project area
However, ifidentified at a later datecontamination assessments and s#ipecific cleanup

plans will be developed in accordance with applicable guidelfesutline forthe Site Clean
Up/Remediation Plan for Contaminated Sitsgprovided inAnnexure 7.1. Risks of alien
species and pesticide use will be avoided in landscaping. Visual and environmental impacts,
including light, shadow, vibration, noise, and air pollati@are evaluatedand mitigation
measures to be implemented are suggested. The ESIA includes noise and air quality
modelling greenhouse gas (GHG) emissions estimation, runoff risk assessment, and waste
management plans.

Noise: Construction noise from internal combustion engines, eaxthing, and material
handling equipment will impact nearby residehndanduseand workers, with noise levels
ranging from 7638 dB(A) at 15 m, and the noise leveiscreasewith distance. During
construction, Noise barriers and personal protective equipment will mitigate impacts. During
operation, metro train noiseis primarily from wheel/rail roughness and propulsion
equipment. Cumulative noise levels exceeding permissible limits at celbaations.
Proposed noise barriers at various locations (sensitive areas like schools and hospitals), with
abudgetary estimate oRs 522.11 Lakh (USB51616.48).

Vibration: The GMRP is located in seismic Zone IV, requiring structures to withstand
significant seismic forces with higjuality materials and dynamic analysi§bration impacts
during construction are expected to be mininfiedm vehicles/equipment, and pilingsthe

bored castin-situ piling method will be used under GMRBuring operation vibrations are
primarily due to train axle loads and acceleration forces. Sensitive receptors (temples,
schools, and hospitals) are identified along the GMRRch are prone to vibration impagct

and no vibration impact ianticipatedon Heritage structure®esigrsolutionsand mitigation
measures include track and rolling stock design enhancements, use of resilient materials,
metro rail grinding, and vibration monitoring at sensitive sites. During the construction stage,
stakeholders will be informed to promptly report any damag&MRP sections shall be
designed tominimise vibration and regular maintenanéeshall be planned to reduce the
impact.

GHG Emissions: These are estimated based on the reduction in road traffic and the
corresponding decrease in €émissions, after accounting for emissions from grid electricity
consumption and the benefits of the regenerative braking system. The net carbon credits
eligible due to the project in Year 2041 are approximately 89.¢{@@y (equivalent to
32,530tCQelyear).

SRegular monitoring and preventive maintenance of the project infrastructure will be conducted by GMRL to
ensure its efficient and safe operation
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Management planssuch as €ESMP, SHEand WWMP are proposed which cover the

following aspectstree cutting, air, noise and vibratiomater supplymanagementrainwater

harvesting, wastewater treatmentand disposal oil pollution control, green belt
development chance findswaste disposaind labour management

Community Health and Safety (ESS 4)

The H&S of the communities are important during the construction stage, mainly as these will
occur along/on/under main traffic corridors where the density of development and traffic will
be higher. H&S risks and public inconvenience due to the shiftingtildies, material
transport, storage, construction and maintenance activities, and modal interchanges are
important, and EHS plans (incllraffic Management, GBV and SEA/SH, etc) will be prepared.
The ESIA assessed the risks to communities (eg: incemeeninoise, disturbance, and
pollution), pedestriarvehicular conflicts and disturbance during constructiother project
activities and operations and maintenancebration and safety of structures and all other
H&S issuesncluding traffierelated safety and diseases during all stages. Construction and
hga @gAff 0SS LIXIFIYYSREZ RSAAIYSR YR AYLI SYSyiS
Life and Fire SafetyL&F$ standards will beinternalised besides universal acces$he
proposed project corridors situated in seismic Zone IV of the seismic zoning map of India.
Accordingly, the design of all structural componentl have asuitable seismic coefficient in

line with the provisions oflS 1893 2016 (Criteria for Earthquake Resistant Design of
structures)to ensure seismic resilien@e metro structure

Land Acquisition, Restrictions on Land Use and Involuntary Resettlement (ESS 5)

Even though design features such as elevated tracks over medians of existing roads and
stations will help taminimiseimpacts, it is estimated that the project impact8.21 ha. of
permanent landincludinga) 154 ha of private land (residential and commercial); b) about
210 structures. It shall also involve physical and economic displacement of shops/sidleet
vendors (including vendors holding licenses issued by MCG)/sanitary shop owners,
particularly atstationlocations; and c) Total Depot landl@23ha, with approximately.8.37

ha being government land. Additionall®l ha of land (Govt.) is neede@mporarly for
construction yardsLand will bepurchasedin accordance with the GMRRolicy for Direct
Purchase of Private Land/Property through Mutual Negotiatigngreliminary notification

for the acquisition ofL..09 ha 10,883.37 sqg. mof landfor ACO1 was published in newspapers
and on the GMRL website on 27.03.2026.

As part of the ESIA, key gaps have been identified, including: (a) the recognition-of non
titlteholders (such as encroachers and squatters) as PAPs, (b) the establishmenbfif cut
dates for nontitleholders and c) the consideration of depreciation foreated structures. To
address these gaps, a RAP has been prepared, incorporating appropriate mitigation measures.
RAP shall be updated based on the findingE&8SAudit & CAPof AC01, ACO4 and Casting
Yard

Biodiversity Conservation and Sustainable Management of Living Natural Resources (ESS 6)

Tree Cutting The project willaffect approximately5295 trees. It is proposed to plant 10
saplingsin lieu of each tree tobe removed. In total 52,950 saplingsare proposed for
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compensatory afforestation at an estimatembst of Rs.120190 lakh (USD12,69,837.78.
Native and indigenous tree species are recommended for planting.

KBA/IBA in Sector 101, BasEiespurto Dwarkapasses near this site. Tkeylikely impacts

of the project on KBA are noisaust emissionsinaterial andwaste disposal, potential soll
and water contamination from leaks or spills from fuel storage, material storage, hunting of
birds, light pollutionat night,etc. To protect the KBA, itigation measureproposedinclude
restrictions on material storagancluding fuel storage& proper planning for usagefo
construction machinery, erosion control measures, prohibition on hunting, regular
monitoring, sanitation facilities for workers, and proper wastav&stewatermanagement
practicesImplementingthese measures will reduce tlpeoject'simpact on KBA/IBA in Sector
101, Basai.Additionally, anIntegrated Biodiversity Assessment (witlxitical Habitat
Assessmentshall be conductedo prepare aBMP and bird-friendly design guidelines for
implementation

Basai PondThe alignment passes near the pond. Basai Pond is primarily used by residents for
cattle bathing.To mitigate impactsthe pond area will be isolated through hard barricading
and temporary cut off drainsMeasures such as soil bund silt fepas feasibleshall be
provided to prevensoilerosionat the pond. Thelikelyimpacts of the constructionactivities

on the pondare as follows andill be mitigated as per the ESMP.

Temporary deterioration of water quality

Increased turbidity and reduction in pond area

Disruption of natural drainage patterns

Temporary restriction of cattle access to one side of the pond

Soil erosion due to excavatiom close proximityespecially during the monsoon
Potential fuel spills and disposal of constructioaterials andvaste

Utility bursts (e.g., sewer or drainage lines) near the alignment, causing accidental
discharge into the pond

= =4 =4 -4 -4 -8 -9

During the operation phase, measures should be implemented to prevent the disposal of
effluent, treated wastewater, and solid waste into the pond.

Sultanpur National Park: Approximately 8.2 km from the alignment and outside the 5 km Eco
Sensitive Zone; no impact is anticipatedtba national park due to the project.

Najafgarh Jheel is located approximately 4.7 km from the alignment, and no anticipated
impact due to the projectFurther, the Aravalli Range lies around 3 km from the alignment,
and no impact is expected since the alignment does not pass through the range.

Significant height barriers such as Elevated Dwarka Exp, Rail Over Bridge, High Rise Buildings
andHighTensionLine HTL alreadyexistnear the GMRP alignmenear the KBAMoreover,
the GurugramRewari Railway line is located near the area.

The GMRPwill havea third-rail traction system rather than overhead catenary lines, which
substantially reduces exposure of flying birds to live conductors and the associated risk of
electrocution. Thirerail components are installed at track level and are shielded or fenced,
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minimizing opportunities for perching or-ftight contact that could cause collisiaius, no
impactis anticipated orthe flying path of avifauna due ttne GMRP corridor.

Pigeons in metro networks posggnificant challenges arrikks such as health hazards from
droppings, safety dangers from falling eggs and debris, operational disruptions and increased
maintenance burdens affecting hygiene and passenger sad¥itigation measures proposed

inthe ESMPjke changes in structural design, netting & barriers, deterrents, regular cleaning
etc need to be implemented for handlipggeonmenaceat metro stations.

Indigenous Peoples/SulBaharan African Historically Underserved Traditional Local
Communities (ESS7)

The GMRP is located in Gurugram District, which does not fall uhe&chedule V area of
the Indian ConstitutionFurthermore, the affected population does not meet the four key
characteristics required to trigger the provisions of ESS 7

Cultural Heritage (ESS 8)

The presence of physical/cultural heritagethie project area cannot be ruled opas the city
has protected monuments, templegnd churches. The project will avoid impacts on
protected monuments andvill bein line with national regulationand ESF

A temple will be impacted due to the GMRW®hich necessitategts reconstruction with
community involvement.

Anarchaeological site/ I YSf & daz2aljdzS 2F ! tF £ NRA,isYKIYy§¢ZX
well beyond the prohibited and regulated zongslineated by the National Regulatianss

per Indian National Trust for Art and Cultural Heritdt)é TACHspecified spatial extenthe

impact zone can range from a regulaté@0m to 300m radiusalso alignng with the ASI
guidelinesthe archaeological sites beyond the regulated z@ral hence not affected. These

and areexpected to besafe fromthe indirectproject effectsas well considering the design

and construction mechanisms employddeasuresncluding compensationsyre outlined in

the ESMRo mitigate and manage any unexpected impacts

Chance finds of archaeological significance may occur during construction, managed under
the Indian Treasure Trove Act, 1878, involving notification to Ehstrict Collector and
potential governmentcontrol of the area commensurate with the significance of the .find
Procedures for handling chance findse prepared as part othe ESIA. All impacts and
mitigation measures aim to preserve cultural heritage and comply natfional regulatory
requirements.

Stakeholder Engagement and Information Disclosure (ESS 10)

The Project undertook a preliminary stakeholder analysis of potential stakeholders. These
involve a) PAPs including landholders, rtttteholders, and street vendorgarticularly at

certain station locations, b) other interested parties, such as local communities, interest
groups of Basai Pond and KBA/IBA in Sector 101, Basai and key institutional stakeholders with
whom the project will interact in relation to land @uisition or during construction. These
include agencies/departments such as Municipalpcoations, national highways, religious
entities, educational institutions that fan-route, etc. andother agencies, stakeholders
involved insupport activities, and c¢) Disadvantaged and vulnerable groups such as those
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physically challenged/differently able and other vulnerable groups/households who might be
impacted in varying degrees.

Consultations have been carried out with PAPs, other interested parties, and disadvantaged
& vulnerablegroups and their issues and suggestions are incorporated in the ESthtional
consultationwith affected partiesandinterestedgroups of Basai KBA/IBWI be conducted

as part of BDA.

Cumulative ImpactsThe cumulative E&S impacts of the GMRP are expected to be short
term, localised and largely reversible, primarily occurring during the construction phase.
These include temporary increases in dust, noise, and traffic congestion, which can be
effectively mitigated through the strict implementation of the ESMP, including dust
suppresn, noise barriers, traffic management, and environmental monitoring. Importantly,
the project is expected to deliver substantial leregm benefits, incluthg a reduction in GHG
emissions by encouraging a shift from private vehicles to cleaner, eweffigent metro
serviceswhich will subsequently havepositive impact on the air quality of NCR. It will also
improve urban mobility, enhance accessibility across key city zones, and support the broader
goals of sustainable and environmentally responsible urban development.

8. Environmental and Social Management Plan (ESMP)

ESMP for the design/ preonstruction, construction and operation stages of the project has
been developed based on the assessment conducted. It presents the management of E&S
impacts adopting mitigation hierarchy: (a) Anticipate and avoid risks and isyp@ytWhere
avoidance is not possible, minimize or reduce risks and impacts to acceptable levels; (c) Once
risks and impacts have been minimized or reduced, mitigate; and (d) Where significant
residual impacts remain, compensate for or offset them, werehnically and financially
feasible. ESMP will be incorporated in the bid documents so that the contractor allocates the
required resources and mechanisms to implement these measures. The ESMP for the GMRP
is structured into four key phases:

Design PhaseThe DDC focuses oninimisingvisual and environmental impacts through
aesthetic design and avoidance of structures in important areas, flood control, green building
practices, and inclusivity features for all user groups. Energy and water efficiency, natural
disaster safety, trafficmanagement, and stakeholder engagement prioritised. The Indian
Railway/MoHUA standard guideline regarding rakes manufacturing envisages the metro train
with a regeneration of 30% electrical energy that notyordplaces internal combustion road
vehicles but also gives a much superior energy efficient public transport system. GMRL metro
project has adopted 750DC traction obviating OHE Steel Structure etc, giving a much cleaner
skyline.

Pre-Construction PhaseThe contractor is responsible for developing and implementing
various plans, includinG-ESMP, EH$IP, WWMP, LMPetc. Preconstruction tasks include
detailed geotechnical investigations, compensatory afforestation for affected trees, and
continuous monitoring. Engagement with affected communities and stakeholders is essential.

Construction PhasdJtility servicesnust be safeguarded, and workeraist beprovided with
appropriate safety gear. Mandatory training on GBV and SEA/SH risks will be conducted. The
contractor is required to implement strict safety protocols, including dust control, noise
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suppression, and efficient waste management. A traffic management plan, environmental
monitoring, and emergency preparedness measures will be strictly enforced.

Operation PhaseRegular maintenance, effective noised vibrationcontrol, and proper
waste management practices are essential. Also, eneffigient lighting, emergency
response systems, and security measures will be implemented to enhance safety and
sustainability. Environmental monitoring will be conducted at allistes and depots, with a
focus on noise, vibration, and waste impacts. An Incident Management Plan, Emergency
Response Plan for Construction and O&M and a grievance mechanism will engoiego
safety and compliance. GBV awareness and traffic management support will continue during
the operation.

9. Environmental and Socidfonitoring Plan

During the construction phase, E&S monitoring will be carried out to check the quality of the
environment andhe triggering of social impacts during ongoing construction activities. It will
be carried out through a contractpand GMRLwill be responsible for the review of the
implementation of monitoring. Monitoring will include assessment of Ambient air quality,
water and treated wastewater quality, Ambient noisgroundwater quality, soil quality,
vibration and ecology. This monitoring shall also inel@HS aspects, community safety,
workers'safety, labour and working conditionsyelihoodimpact,and consultations as part

of Construction Supervision and Quality Control by the General Consultant (GC).

During the operation phase, environmental monitoring will be conducted to understand the
impacts on environmental attributes due to project activities. It will be carried out through
the contractor and GMRL will be responsible for the review of implementation. Monitoring
will include Ambient air quality, outlet treated water quality, Ambient noise, Ground &
Surface water quality, Soil quality, Wastewater quality, Solid waste, vibration and ecology
monitoring.

To ensure adherence to the ESMP, an independent E&S monitoring agency shall be appointed
duringthe construction and operatiophasesThis agency shall concurrently monitor Health

and Safety(OHS, CHS) aspects throughout the Project and ensure corrective actions at the
earliest. Midterm and Eneterm evaluations othe implementation of ESMP and RAP shall be
carried out.

10. Capacity Building

Capacity building will be required at all stagescluding planning, construction, and
operation. Itwill include various workshops and seminars for GMRL projectstafiactors’

staff, supervisors, consultants, E&S and OHS experts, labourers, stakeholders, etc. The topics
for training will include Health and Safetypollution management, Environmental
management and ESMP implementation, regulatory requirements, Monitoring requirements,
Gender equality, biodiversity awareness, and others.

11. Implementation Arrangements

The E&Simplementation arrangement for GMRincludes theEnvironmental and Social
Management Unit (ESMIQonsising of an EnvironmentaHealth & Safety Expera Gender
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Expertanda Social cum R&Rxpertsupported bya Patwari in GMRL. In additiotine General
Consultant GG has onboarded aiknuronmental ExpertSocial Safeguard Expert and Safety
Expert supported bgpn OHS Expert.

The ESMU is responsible for overseeing the ESMP and the Environmental Monitoring Plan
(EMoP). Contractors will submit monthly, quarterly, and annual environmental compliance
reports to the GC, which reviews and forwards them to @ dRL The contractor must also
maintain photographic documentation of key construction activities.

Further, GMRL has also engaged an agency to conduct an audit of AC01, AC04, and Casting
Yard. In addition, m agency will be appointetb conduct independent environmental and
social monitoring for four years during the construction period and the first year of operation.

GMRP partners include GMRL, Municipal Corporation of Gurygemd Gurugram
Metropolitan Development Authority (GMDA), who jointly own the project. GMDA
coordinates all infrastructure projects in Gurugram District and performs the role of Unified
Metropolitan Transport Authority (UMTA).

Government of Haryana established a HiRppwer Committee to fadrack the GMRP. The
Chief Secretary of Haryana holds quarterly meetings to review the GMRP progress. All
concerned authorities attend these meetings and work together to resolve project
bottlenecks.

GMRL officials actively collaborate with all involved agencies. They regularly hold meetings,
document minutes of meetings (MoMs) and organise follgus to ensure successful project
completion.

12. Grievance Mechanism (GM)
The types of grievances stakeholders may raise include, but are not limited to:

1 Constructionrelated impacts cracks,damageto structures; dust damaging crops/
trees

1 H&S risks.

1 Negative impacts on the environmeimicluding water bodiesand biodiversity

1 Negative impacts on communities, which may include dratnotlimited to, financial
loss, physical harm, and nuisance from construction or operational activities and GBV,
SEA/SH.

1 Gaps in regulatory compliance

Theprojectrelated grievances will be segregated from the main grievances through unique
coding options so thathey can be tracked and reported effectively. Separate modes of
grievance registration at project sites will be desigrettl awarenessouildingactivities and
appropriatesignagewill be promoted.

The GM will have two Grievance Committees for redressing E&S matters. Grievances can be
submitted through various platformsncluding a dedicated telephone line, email, letters,
grievance or suggestion boxes, online form on the GMRL website. GMRL is in the process of
developing dedicated grievance channeishich will be incorporated into the E&S
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documentation upon finalisation All complaints will be categorised under Land,
Environmental Issues, Social Issues, Occupational Health and Safety Issues, Contractor Issues,
and Project Execution. Each grievance will be acknowledged within two days and resolved
within 30 working days following a thorough investigation by the Grievance Committee.
When grievances (excluding those related to compensation) are brought to the Grievance
Committee, they shall be resolved within 30 days of receipt. Grievancesedela
compensation may take more time; however, GMRL will strive to resolve them within three
months of receipt. If complainants remain dissatisfied with the resolution at either level, they
may seek legal recourse at any stage of the project.

13. Estimated Budget for Implementation an8upervisionof ESMP

The total project cost will covethe design, construction, and operation of the ESIA. The
budget includes compensatory afforestation, environmental monitoring, establishmeant of
environmental division, training, rainwater harvesting, Effluent Treatment Plant, Noise
barriers, STR etc. The total residual cost of ESMP implementation during degigs/
construction (6 months to 1 year), construction (4 years) and operations stages (3 years) is
Rs.4582.67 Lakh (US[2857651.5).

14. Aspects for inclusion in Environmental and Social Commitment Plan (ESCP)

The disclosure and consultation of this ESIA, inclusion of the E&MPpart of the
procurement documents for agreement from the contractor on E&S requirements, and
updatingof the ESIA and ESMP for the project affi@alisingthe detailed design shall be
included in ESCP.

Design should be responsive to the E&# measures shall be incorporated to meet the
suggested standards. Bidding documents and contracts to include ESMP and Monitoring Plan
to enable the contractor to allocate appropriate time, resources (manpower and budget) for
implementing ESMP, update esjuired, get approvals, disclose and implement the ESMP for
Proposed GMRHor tenders that had been invited f&C01i.e. construction of Viaduct and

14 Elevated Stations from Millennium City Centre to SectorddSpur to Dwarka Expressway

and ramp to Depot at Sector 33, funded by GMRL, correspomditigation measures will be

takenif any gap has been identified in the ESMP for this contract.

A comprehensive assessment should be made to assess vibration dffecigthe operation
phaseand visual impactsadditionally,the biodiversity of the KBA/IBA in Sector 101, Basali,
will also be reexamined durindhe rainy seasorn July 2026These studies will incorporate
resilient designs anthfrastructure essential for the projectn addition, GMRL shall have
adequate capacity to implement and monitor the project E&S requirements, ESMP,
Monitoring Plan, Capacity Building requirements and ESCP.

Monitor all emissions/discharges/ disposal of wastes (including sludge, slurry) from project
facilities during construction and operation stages and ensure that the discharges from
project facilities into the environment are as per the latest limits sutgge®y MoERCC,
HSPCB, WB EHS and National Green Tribuvtdathever is stringent for each parameter.
Prepare Disaster Management Plan (DMP) including Standard Operating Procedures for
natural disasters and projedpecific emergencies (as part of DPR, ESIA). Operations should
also follow the latest DMP for Hanmya.
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The ESIA Report for the GMRP cov91,ACB and AC04 spanning the entire 29.05 km
corridor with 27 stations and one Metro DepotThe first civil works packages for
approximatelyl5.55 km of the corridor have been tendered by GMRL with their own funding.

The final scope of financing from other sourceeluding Multilateral Development Banks
(MDBs) s still under discussion. As such, the ESIA, the ESIA Summary and the ESCP may be
updated, as needed, based on further assessment, including determinati@ssociated

facilities and E&S Risk management in line with ESS1. Likewise, a RAP has been prepared for
the entire corridor and applies to all PAPs identified in the corridor arsladiton locations

including those affected by associated facilities. The RAP will be updated to cover any PAPs
who might be identified during implementation.

15. Recommendations and the Way Forward

Stakeholder consultation is a dynamic process. Consultations have been carried out with
various stakeholdersincluding PAPs, other interested parties and disadvantaged and
vulnerable groups during the preparation thfe ESIA fothe project. Consultations will be
carried out during the life cycle of the GMRP. Draft and Final ESIA, ESMPs (in English, with
translated summary of ESIA in Hindi) will be disclosed on the website of the implementing
agency, namely GMRL, and on the fundiggncy'svebsite. Constitions will also be carried

out after a month of disclosure tiie ESIA and ESMP on the website of GMRL. The suggestions
of the stakeholders will be incorporated, and the final version of the documents will-be re
disclosed again owebsites ofGMRL and the World Bank
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Chapter 1:Introduction

1.1 Background

Gurugramis known as the "Millennium Cityfor its remarkable shift from an agricultural
region to a major financial and industrial hub in India. This transformation has seen the rise
of multinational corporations, IT firms, business centres, and towering skyscrapers, making
Gurugram a significant dev of India's economy. The city's rapid growth can be attributed to
extensiveurbanisationand robust economic developmemiwing to its strategic location
proximal to New Delhand its airport in the National Capital Region

Gurugram hasheen improving itstransportation infrastructure but with urban mobility
needsevolving, there'sa demandfor an efficient Mass Rapid Transit SysttMRTS)GMRL
intends toutilise financial support from the World Bank fdre Sustainable Multimodal and
Resilient Transport for Haryana (SMARTPHASE 1Jhe initial phase focuses on enhancing
urban public transport in major cities, beginning with the GMRP, which will connect
Millennium CityCentrestationto Cyber Citytation'©.

1.2 Study Area

The study area for this ESIALB0meterson both sides othe GMRPalignment which starts
from Millennium City Centre and joins Rapid Metro at Cyber. Ty alignment is shown in
Figurel-1.

1Before the GMRL was constituted, HMRTC preparedDigi@iled Project ReportDPR for GMRP HMRTC
entrusted RITES Limitedth conducting the ESIA study for the Metro Connectivity from Millennium City Centre
(formerly HUDA City Centre) to Cyber City, Gurugram, in August 2023. The ESIA report is prepared based on the
design finalised by the Detailed Design Consultant for ACOfm (€0.-593 to Ch. 12603, including Spur to
Dwarka Expressway) and the DPR for AC03 (from Ch. 12604 to 26650/26637), covering the project alignment,
station locations and entrgxits points and AC04 etro Depot/Workshop. The ESIA report complies with
nationalregulationsand the WB ESF. The ESIA/ESMP is required tepated based on the Detailed Design
Drawings of AC03 and findings from other studigs Integrated Biodiversity Assessment and Environmental &
Social (E&S) Audit of AC01, AC04 and Casting Yard
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Figurel-1 ProposedMetro Corridor Alignment
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1.3 Objective of the Study

The study envisages assessing the magnitude and sensitivity of direct, indirect and cumulative
impact on the environment, cultural and soegonomic characteristics in the area of
influence due to development of metro rail and its associated facilitreactordance with
pertinent policies and applicable legal and regulatory framework of the Government of India
O0D2L0OYX D2@SNYYSyid 27 | | NiEelspetific dopdive thetEGIR (1 K S
Study are:

1 To identify and assess E&S risks and impacts, considering all relevant direct, indirect,
and cumulativeE&Srisks and impacts of the subproject and its associated facilities.

1 To assesthe applicability and relevance of various legal and regulatory provisions in
the construction ofGMRPandthe relevance of ESS per ESF tifie WB.

f To consult with and assessii | | S Kgerfcdptomedi Qdiverse set of stakeholders
particularly those impacted (including those disadvantaged and vulnerable) and others
in the vicinity of the corridor ando elicit their concernsand suggestions for
incorporation in the final design as necessary

1 To assess current institutional arrangements for implementation, monitoring and
grievance redressal and assess capacity constraints, if any and propose institutional
responsibilities to implement th&SMPand Monitoring Plan and the budget required
for the same

1 To provide inputs to devise comprehensive and commensurate plans such as ESMP and
RAP to address the identified risks and impacts

| To identify risks related to B/ hotspots and SEA followingB8& D22 R t NI OGA O
(GPN) on SE3H

Note: TheMetro project does not fall undgurview ofthe Environmental Impact Assessment
(ElA)as per theEIA notification othe Ministry of Environment, Forest, and Climate Change
(MOERCQG; hence Environmental Clearan@C)s not requiredor this Project However,n
case the area of the buildinggceed£0,000 sgm(if so for depots, station area development
etc), it shall require prior EC frothe State Environment Impact Assessment Autho8&1 AR

1.4 Approachof the Study

The ESIA study approalkhsfocusedon meetingthe objectives within the agreed scopad

timeframe while maintaining professional quality and meetittect A Sy 4 Qa SELISOG I
approachhas beercollaborative and coherent to complete the project within the time limit.
RITEStudy teamhas maintaired regular communications with all project stakeholders
including key stakeholders and other community grouj® general approacts based on:

T ! Of SFNJdzyRSNEGFYRAY3I 2F {(idtdpeoldd®R 2SO0 Qa oA
1 The study has been conducted accordance with the policies, laws, government
orders, and guidelines of the Gol and the GoH

1 Studying theNB ESFpolicy and ESSs
1 TheWBGPN orSEA& SHand also the WB GPN on Assessing and Managing the Risks
of Adverse Impacts on Communities from ProjRetlatedLabourinflux;
ESIA Report 3
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1 Formulation of an appropriate work plan based on understanding of the important
issues and likely timeequirements

Mobilisation ofa suitable team okexperts

Coordination withGMRLofficials to ensure that matters are discussed openly and
resolvedquickly,

1 Use of effective project management and coordinatsystems.

1.5 Methodology

)l
T

Based oran understanding of the objectives and the detail€drms of Referencel 6R for
the project, an appropriate methodology that addresses the specific requiremehthe
projecthas been proposednd followed

1.5.1 Areaof Influence(AQOI)

Impacts were assessed both withihe area of impact of 100neters either side of the
alignmentandheLINE 2S00 Qa I NBIF 2F Ay Tt dzSyOS dzLJ 42 wmn
project-associatedfacilities, construction camps, labour camps, access roads, material
sourcing areaetc.

A 100% census and so@oonomic surveyhave been done for all affected structures &
families residing within the Right of Way (RoW) of the corridord station building,
entry/exit of stations.The RoW requirements are as follows:

1 Alignment/Viaduct: 16 m (i.e., 8 m on either side from the centreline of the
alignment/viaduct, including 3m for working space).

Stations: 3m from the outer periphery of the stations.

Entry/Exit Points: 3m from the outer periphery of the entry/exits.

Depot: Up to the outer boundary of the depot area

R == ca

1.5.2 Tools and Methodologyised for ESIA
The standard methodology for the data collection, impact assessment and formulation of
mitigation plans has been adopted tarry outESIA.

A. Literature Review

RITES team has collected and reviewed all existing policies, legislative frameworks, alignment
drawings & station layout, reports, data, and documents from GMRL related to the project.
The studyteam has also reviewed the ESRIBrelevantGPNof WB.

B. Site Reconnaissance

The RITES survey team has conducted field visits for alignment, station, entry/exit locations
of the proposed project and has identified the facilities/infrastructthrat are categorisecas
associated facilities. During site visits, the team has verified the available project drawings on
the ground and consulted with various stakeholders to create awareness about the project.
Accordingly, all features falling along the alignment & station are identified ER®
assessment. The team has identified the beeimonitoring locations for air, water, soil,
noise and vibration. The survey team has visited the potentially affeEi&8 sensitive
receptors, property/community structures indicating their nature and types, viz. household
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structure, commercial and social structure, religious structure, office and educational,
hospital, infrastructure, agriculturalifms, ponds, parks and tregstc., during the field visit.

The field visit has helped in identifying the AOI with due consideration d&settings and
helped to develop the survey & consultation questionnairegtiersocial survey.

C. Data Collection

E&Sbaseline datas collected from primary and secondary sources. Emphasis is givbe on
collection of the data from primary sources; howeyeecondary data is also collected
wherever required. The secondary sources include the documents from various government
and nongovernmentorganisationsDPR and other project documents/reparétc. Baseline

data forthe following aspects is documented:

x  Physical Environmenktand Water, Meteorology, Air, Nois¥/ibration and Sensitive
Receptors

= Biological EnvironmentBiodiversity Flord Faunaincluding migratory species)
Habitat StudyForestsProtected Areasnd other natural Habitats

x  SocieCultural Environment: Demography, Seemonomic Status, and Cultural
Aspects

Information on physiography, geological features and seismicity of the project area, physical
and chemical characteristics of soil, water quality, ambient air quality, meteorological
(temperature, relative humidity, wind rose, rainfall), noise and vibratiata are collected.
Primary data is collected for air, noise, vibration, water and soil quality of the area of influence
duringthe non-monsoon seasgrand the monitoring results are compared with applicable
standards.

Identification of the Valued Environmental Components (VECs) and social issues associated
with the project and environmentaly important areassuch asurban forest,water bodies
keybiodiversity area, archaeological/ historical/ religious structures in and around the project
areawas carried out as part of ESIA

Information on flora and faunan the Project influence areancluding critically endangered,
threatened, near threatened, and vulnerable species, as well as sensitive habitats such as
biodiversity areasunclassifiedforests, and national parks, etc. has bestdied through

visual inspection and review of secondary data.

Socieeconomic aspects in the project area were assessed using a range of indicators,
including gendedisaggregated population data, social composition, educational levels,
employment and income patterns, public health status and the use of common pyopert
resources.

The data was collected through a baseline survey comprising a household census and socio
economic survey d?AFsPublic consultations were also conducted to gain qualitative insights
and understand community perspectives. Additionatggondary data from official sources
such as government publications and district statistical handbooks were reviewed.
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D. Public Consultation

Stakeholder mapping was carried out to assess the relative influence of various individuals
and groups on the project, as well as the project's impact on tHEms process enabled the
identification of stakeholder groups, the nature of their interests, and grspgcific concerns

and potential risksThe stakeholders consulted inclutlaffected parties (both titleholders

and nontitleholders), other interested groups (such as RWA members, the public, street
vendors, police officials, and women transport dan metro users), and
disadvantaged/vulnerable individuals or groups (including womederly people and
informal settlersg.

Observations recorded during these consultations have been used as input for gap analysis in
existing practices andontributed tothe development of theESIA RAPLMPand SEPThe
SERProvidesdetailed informationon stakeholder groupandoutlines engagement strategies
specifying methods of engagement based on the type of stakehgldeciuding PAPs
vulnerablegroupsand other interested parties.

E. Impact Assessment

Based orthe project particulars and the existiig&Sconditions, all potential impactarising
from the GRMFhave been identifiecand, whereverfeasible quantified. The assesgnt
coveredsignificant positive and negative impaciscludingdirect and indirect, immediate
and longterm, cumulative and unavoidable or irreversible impacts.

The magnitude of adverse impactwas also evaluated, and appropriate safeguard
instruments were identified in accordance with the principles outlined inzhe (E&Fas

well as applicable laws and regulations of the Gol and the GoH. Additionally, the key project
benefitshave been quantifieth monetaryterms,andasummary charhas been prepared to
outline the positive and negative impacéssociated with thgroject's location, design, and
operational phases.

F.  Analysis of Alternatives

The examination of project alternatives included a detailed assessment of site options,
outlining the rationale for site selection and providing a comparative analysis of the
alternatives considered, rejected, or selected based on merit. The evaluaiisideredsite
suitability with respect toE&S risks andmpacts. Furthermore, both 'With Project' and
'Without Project’ scenarios weranalysedo understand the potential implications of project
implementation versus noimplementation.

G. Mitigation Measures
A set of mitigation measures has been proposatbwing the mitigation hierarchyo avoid,
reduce negative E&S risks and impacts through
1 Modifications in site selected,design, construction practices, maintenance, and
operationto avoid or minimise adversgsks andmpacts
1 Mitigation, management and monitoringp be adoptedto protect and minimise
impacts onthe biophysical and social environmeras well as individuals directly
affected by the project.
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The nature, extent, and timing of these mitigation measures are aligned with the significance
of the predicted impacts. Feasible and ceffiective mitigation strategies have been
identified to reduce adverse effects to acceptable levels. The responsiildf the
implementing agency, along with the timelines for implementation, have been clearly
outlined. .

1.5.3 Environmental and Social Management Plan (ESMP)

The ESMP for the project has begevelopedto address all identified risks &pactsand
corresponding measurdsr the entireprojectlifecyclefrom design to operation.

This includespecific actions such asmpensatory afforestatiorprovisions ofnfrastructure
facilities in labour camps, wasteanagementmeasures for wrker andcommunity safety,

etc. Cost estimates for each of the proposed mitigation measures b@enincorporated in

the report. Environmental monitoring during both construction and operational phases is
essential, and the frequency of such monitoring has been specified along with the estimated
costs and the requiredorganisational structure for implenentation. Additionally, the
institutional arrangements have been identified for the effective implementation of the
ESMPs.

A separate RARas beenprepared which outlines:(a) the socieeconomic profile of the
affected settlements; (b) the type and extent of loss of assets includingdaddtructures;

(c) principles and legal framework applicable for mitigation of these losses; (d) the
entittement matrix; (e) income and livelihood restoration program; (f) relocation and
resettlement budget; (g) the institutional framework for implementatiard the plan,
including monitoring and evaluatiamechanisms

A detailed list of individuals anafganisationgnvolved in the ESIA is providedAmnexure
1.1
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Chapter 2:Policy, Legal and Institutional Requirements

This chapter delineates the legal and regulatorgquirementsfor E&Sconsiderations. It
outlinesthe permits and licensegquiredat various stages of thegroject, in accordance with
applicable International, National and Statelevel laws and regulations Additionally, it
highlights theapplicabilityandrelevance oESS#o the project

2.1 Applicable Regulations at International, National and Stdtevels

Several key regulatiorsse applicabléo the GMRP to ensureompliance witrenvironmental
protection, social welfare and safesyandards These include the Environment (Protection)
Act, 1986(asamended in 199}, the Environment (Protection) Rules, 1988ir and Water
Acts,andthe Forest (Conservation) Act, 1980

Social aspects are governed by legislation such aREETLARKt, 2013, and the Building
and Other Construction Workers ABOCWA)1996.

Additionally, the guidelines for Noise and Vibrations issued by the Research Designs and
Standards Organisation (RDSO), Ministry of Railways, in September 2015, are relevant for
mitigating environmental impacts associated with the MRTS.

Furthermore, compliance with various standards and rules essential to ensure
environmental sustainabilityyorkers'safety and social responsibility throughout the project
lifecycle. These include regulatiorsated to noise and vibratiogontrol, plastic waste, €
waste, battery waste, solid waste management, and tadaws

The important acts, rules and notificationsssued by theGol the GoH and relevant
InternationalConventions applicable t&&Saspectf the project arepresented inAnnexure
2.1. Theapplicability ofthe WBESSo the project isprovidedin Annexure 22.

2.2 Key Statutory Clearances

Fromthe perspective o& metro project, several key clearancasthorisations and permits

are required to ensure legal compliance, environmental protection, and operational safety.
These includepprovals such abree Cutting Permission under the Forest (Conservation) Act,
1980, from the State Forest Department or Municipal Corporataswell asConsent to
Establish and Consent to Operate for facilities such as depaiskshops,and other
infrastructure

Theprojectis also required tawomply with regulation®n environmental clearancewere
applicable forest clearance, land use change, and pineper management andisposal of
various waste typesincluding construction debris, hazardous wasteyaste and plastic
waste. Permits are required for the extraction of construction materials such as stone,
aggregates, sand and earth fraapprovedquarries,andthe establishment of construction
related facilities like batching plants, casting yards araderialstorage areas.

Labourlicensesandfire & electrical safety certificationsire equally criticalo ensue smooth
project execution and adherence to statutory requirements.
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A comprehensive table outlining the required clearancesauttiorisationsunder applicable
Acts, Rules and Notificationalong with the responsible authoritieapplicableprocedures,
and theirrelevance to lhe project is provided iPAnnexure2.3.

2.3 Gap Analysis

To ensure compliance with the WB's ESF requirements, the project has adopted specific
measures to address gaps between Gol legislation andMheQ a TBe{idemtified gaps,
along with recommended corrective measures, are briefly outlined below and presented in
Annexure 25.

Although metro projects are exempted from the requirement of Environmental Clearance
(EC) under national law, the project has undertaken an ESIA and preg@aiEsMP in line

with ESS1. In addition, a Labour Management Procedure (LMP) has been developed to fill
existing gaps in national and state frameworks. The LMP includes provisions for occupational
health and safety (OHS), establishment of wotkeecific grievance mechanismsMi;
prevention of gendebased violence (GBV), and implementation of a Cddeéamduct (CoC)
applicable to all categories of workeRecognisinghe absence of a comprehensive national
framework on resource efficiency, the project has also adopted international principles to
promote the efficient use of water, energy, and other natural resources, as detailed in the
ESMP.

The ESMP further outlines a set of community health and safety measures, incl\8hfefya

Health and EnvironmenSHE) Traffic Management PlagTMP) and Labour Management

Plan, addressing critical issues not comprehensively covered by existing legislation. The
RFCTLARR Act considers depreciation in the valuation of structures and doesogoise
nonttitleholders as PAPs. These gaps have been addressed by adopting provisions for
compensation at full replacement cost excluding depreciation and bydmg non

GAGt SK2ft RSNBE Ay GKS LINR2SOGQa SyiuadtsSySyid Yi
are also addressed through specific actions included in the EBNMRB proposed detailed
biodiversityassessmenb supportupdation of ESMRo ensure environmental safeguards are

upheld.

The provisions related to Indigenous Peoplesraveapplicable as theprojectarea does not
fall under the Scheduled \area and the affected population does not meet thelevant
criteria. Additionally, &hance Find Procedure has beetegratedinto the ESMRo manage
any potential impacts on culturally significantthough unprotected,religious or social
structures Stakeholder Engagement Plan (SEP) dlas been prepared incorporatinga
dedicatedGM andensuringproactive disclosure of projegtlated informationto promote
transparency and meaningful stakeholder participation throughout the project lifecycle.
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Chapter 3:Project Description

3.1 Metro Corridor

3.1.1 Alignment

The GMRP corridor 29.05km in length and has72elevated stations. The primary corridor,
spanning 27.20 kms from Millennium City Centre to Cyber Gatyd includes 26 stations. A
spur of 1.85 km is proposed to connéloe Dwarka Expressway from Basai Village with a single
station.The ESIA study has been carried outliermain corridot the spur lineandthe depot
The alignment details are provided in thable3-1.

Table3-1 Salient Features of the Corridor

1 Millennium City Centre to Cyber City 27.20 26
2 Spur from Basai Village to Dwarka Expresswal 1.85 1
Total 29.05 27

3.1.2 Spur Line from Basai Village to Dwarka Expressway (Sector 101)

The purpose of theroposedspur is to connecEMRPRwith Dwarka Expressway. It begins just
after the Basai Village station and terminates at Dwarka Expressway (Sectof h®Xpur is
fully elevatedand has a totalength of about 1.85 km

3.1.3 Stations

TheGMRFhas been planned to serve major passenger catchment areas/destinations and to
enable convenient integration with other modes of transpanicluding First and Last Mile
connectivity, enabling all the modes to operate as an integrated transport sy3teene are

27 elevated stations proposed in GMRRations vary in complexity along the route and have
been located by an interactive process influenced by ridership forecasts, interchange
requirements with other modes of transport, station spacing, alignmenijties, road,
pedestrian requirements, etd he cetails of metro stationgre provided inAnnexure3.1.

Thed G I (i desigyl @ependsn the peakhour traffic load for each station. As per the DPR,
the horizon year for the study is taken as 2041, where a maximum Peak Hour Peak Direction
Trip (PHPDT) is 34,309. The platform length is planned with a capacity of 6 cars/train. The
total evacuation time for the movement of all passengers in an emergeoay frlatform
level to the landing at the next level is considered as 5.5 minutes (aklggenal Building
Code NBQ, 2016) considering that the stations are open and the risk is I&bsee typical
designsof stations(Table3-2), have been proposed and will serve as the foundation for all
station developmentThe typical statiotayoutis shown irFigure3-1.

Table3-2 Typical Designs

1 Type A (Typical Station) 130m x 20m
2 Type B (Cyber City) 130m x 28m
3 Type C (Millenium City Centre) 130m x 22m

Source: DPR, 2021
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Figure3-1 Typical Station LayouPlan
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3.1.4 Depot

A small stabling depot was proposed at Sector 101 for GMRE PPR Study, as it envisaged
its operational integration with Rapitfetro. However, withthe approval of GMRP a&n
independent systema fultfledged depot was required to meet enhanced operational
requirements. GMRL subsequently planned affaiged Depotcum-Workshop at Sector 33
The area of the pnoosed Depot i99.23ha (18.37ha government land and 0.86 ha private
land), and the layoutplanis shown inFigure3-2. Thiswas also to avoid impacts on tlBasai
KBA

Figure3-2 ProposedDepot SiteLayoutPlan
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3.1.5 Double Decker FDver

In this project, the doubl&leck viaduct as an integrated structuw@s not originally envisaged
but was subsequently adopted as the most rational opfiamefficient spatialutilisationand
improved urban traffic performancat certain sections of GMRRhe construction of a
doublediecker structurencludesa flyover on the lower tier to accommodate vehicular traffic
and a metro viaduct on the upper tier.

The scope encompasses the design of temporary works; construction of all permanent civil,
structural and associated systems; and fabrication/installation of rail and road viaducts,
bearings, pier caps, piers, piles, pile caps/spread footings, crash baraeforced earth (RE)

walls and retaining walls. It also includes all associated enabling civil works, such as provisions
for lighting.The design of theections with such arrangemernisunderfinalisation
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3.1.6 Permanent Way

Gauge:GMRP will adopt at@andardgaugeof 1435 mm which permits sharpecurves ands
better suited formetro alignment in urban scenarios, resulting in less property demolition
and acquisition.

Formation: A ballastlesstrack systemis proposed for elevated stretches and depoéasto
optimise maintenancerequirementsand minimise risks to road traffic This will help in
reducingfugitive dust emissions during operation.

3.1.7 Rolling Stock

The proposedrolling stock aims to improve energy efficiency and resouwrtilesation. The
broad features ofolling stockare presented imable3-3.

Table3-3 Broad Features of Rolling Stock

S. No. Parameters Rolling Stock
1. Basic Unit 3 Car basic unit2 DMC and 1 TC
2. Coach Dimensions 19.9m x 2.8m
3. Train Composition 3 Car: DMC+TC+DMC
c /I NY 5a/n¢/ mal/ mal/ nme¢/ 1
4, Train Capacity 3 car train: 757 @6p/A) 978 @8p/m
6 car train: 1576 @6p/f 2040 @8 p/m
5. Coach construction Aluminium body
6. Axle load Xmc ¢
7. Braking System Regenerative Braking
8. Propulsion system 3 phase drive system with VVVF control
9 Type of traction supply 750 V DC Third Rail

Source: DPR, 2021

3.1.8 Signalling & Train Control System

A CommunicatiorBasedTrain Control (CBTGYystemis proposedwhich is mainly used for
MRTS networksThis system works on the moving or virtual block principle to reduce
headways, increase transport capacipypvidean adequate safetyevelandreducedemand

on passenger evacuation systems.

3.1.9 Traction System

A 750 V DG@hird railtraction system is proposed foéhe GMRRcorridor. Modern rolling stock

withao MLIK I &S systenthas®eeh @dposed, which is tledectricity-driven MRTS

Themetro carswill be equipped with3-phaseAC traction motors witlaregenerative braking

systemo & HKAOK GKS (NI¥Aya Oy W3Sy Smpetetatve St SO
braking will be the main brake power of the train and will regain the maximum possible energy

and pump it back to the systerthus fullyutilisingthe advantage of ®hase technology.
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3.1.10 Power Requirements
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traction and auxiliary applications. The ultimate (design) power requirement for this corridor
has beenconceptualisecconsideringvariousnorms, directivesandguidelines Accordingly,
the estimatedpower demand for theGMRRcorridor isprovidedin Table3-4.

Table3-4 Power Demand Estimation (MVA)

Traction 13.65 25.46 31.42
Auxiliary 8.87 10.27 11.67
Total 22.52 35.73 43.09

Source: DPR, 2021

3.1.11 Substation

Gurugram City has220kVand66kV power transmission and distribution netwahlat caters
to various types of demandis part of the GMRPwb ReceivingSdzd3mations (RSShare

proposedto supply power for both traction and auxiliary servicesThese RSS will source
power from theexisting Grid Sutstations (GSS) #faryana Vidyut Prasarasigam Limited
(HVRNL).TheGSS and R88tails aregiven inTable3-5.

Sector 52 GSS (220/66 kV)

Table3-5 Sources of Power Supply

Sector45 RSS (66/33 kV)

03 km

Daulatabad GSS (440/220/R6)

Krishna Chowk RSS (66/33 kV)

07 km

Source: DPR, 2021

3.1.12 Ventilation and AirConditioning System

The air conditioning and ventilation requiremerdt the elevated stations of th&MRPare

mainly forancillaryspaces such as statboms equipment roomsetc. These systems are
essential toensure a comfortable working environment for operations and maintenance
personne] to prolong the life of equipmerthroughproper control of temperature, pressure
and humidity, and to mitigatéhe possiblerisk ofgas accumulation.

3.1.13 Fare Collection System

An automatic fare collectiorsystemhas been proposedyhich enables ease of use/operation,
issue of single/multiple journey tickets, amenability to quick fare changes and requires lesser

manpowerrequirements and significantiyjnproves passengdlow andegressat gations.

3.1.14 Transport Demand Forecast

The projected trips between adjacent stations of the GMRP have been estimated for the years
2026, 2031, 2041 and 2051. The maximum PHPDT for the GMRP ana given
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Table3-6.

Table3-6 Maximum Peak Hour Section Loading on Study Corridor

Millenium City Centre to Cyber City and S 19359 27263 34309 43878

Source: DPR, 2021

3.1.15 Ridership on Metro Corridor for Years 2026, 2031, 2041 & 2051

The estimated daily ridership on the study corridor is projected to be 5.34 lakh passenger trips
in 2026, 7.26 lakh in 2031, 8.81 lakh in 2041, and 10.70 lakh in 2051. The corresponding daily
passenger boardings and trips for these years are presentédhie3-7.

Table3-7 No. of Daily Ridership for the Study Corridor

Millenium City Centre¢ Cyber City Daily Boarding | 563175| 772925| 940286| 1150076

and Spur Daily Trips | 534294 | 726098 | 881563| 1070315
Source: DPR, 2021

3.1.16 Land Requirement

Land will be required for various key components of the project, including the viaduct, station
buildings along with entry/exit points, traffic integration facilities and depots. Additionally,
land shall be needed for receiving and traction substationsyedkas for temporary land for
construction yards.

GMRP corridor is fully elevated and planned on the median of the existing roads, thereby
minimisingthe private land requirement. The land requirements detail along with ownership
information, are describedn Table3-8.

Table3-8 Land Requirement

Station/Viaduct 3.80 - Government
Maintenance Depot 18.37 -
Construction Yards - 21.00
Station/Viaduct 0.68 - Private
Maintenance Depot 0.86 -
Total 23.71 21.00
SourceGMRL

3.1.17 Solar Energy

A gridconnected solar photovoltaic (PV) power plant is proposed for the GMtiRiBing all
feasible areas such as rooftops of stations, sheds, and other builddaged on the solar
radiation intensity in the city, the peak solar power generation is expected to be about 50
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kWp for the elevated stations and about 500 kWp tioe stabling depot.The solar energy
harnessingsystemis proposedto be implemented under theRenewable Energy Service
Company (RESCO) mqadeladopted in various metro projectsfixed tariff, as per the power

purchase agreementshall be applicable for duration 2 ¥ H n 11 HThis @itRlivéls ©
expected to result in significant energy cost savingsahdS RdzOG A2y Ay [ hi SYJ
renewable solar energy

3.1.18 Structural Safety

The structural safety of an elevated metro system is of paramount importance to ensure the
safetyof passengers, stafind thepublic The s$ructural design of the metro systehas been
undertaken by theDDCand incorporaing severalcritical safety considerationsinto the
design These include vibration control, earthquake resistance, and other essential
parameters that must be addressed during the design, construction, and maintenance phases
of the elevated metro system.

3.2 Resource Requirements

3.2.1 Labour

The civil worksdr the GMRPare expected tobe completed in a period of years during
which manpower will berequired for variousconstructionrelated activities. In the LJ2 & ( 1t
construction phase,additional personnel will beemployed for the operation and
maintenance of themetro system thereby generatingsubstantial direct employment
opportunities

In addition todirect employment the project is also expected to create significartirect
employment in allied sectors, suls as the supply of essential gadonstructionmaterials,
metro cargcoachesand rolling stockThe project workforce will comprise direct workers,
contracted workers and primary supply workers.

3.2.2 Construction Material Requirement

Major construction materials such as reinforcing bars, cement, steel sections, shgtter
materials precast segmenisolar panelsetcwill be primarily sourced from local suppliers.

3.2.3 Source of Construction Material

Construction materials such as aggregate and earth shall be soexcigivelffrom licensed
quarries, in strict compliance with material sourcingu&tions including those specific to
the Aravalli region, taninimise E&Srisks andmpacts.No mining, quarrying, or excavation
activities are permitted in the Aravalli Hill areas notified under the MoEF&CC Notification
dated 07.05.1992unless prior Environmental Clearance (B&3 beenobtained from the
competent authority.
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3.2.4 Use of Water

The vater required for constructionactivitieswill be sourcedfrom treated water. Drinking
water and raw water requiremestfor the elevated stationwill be met through mnicipal
sources, in coordination with the relevantocal agencies.

3.3 Cost Estimate

Cost estimate foGMRPhas been prepared in DPR covering civil, electrical, signadip
telecommunications worksiolling stock, etcThe estimatedotal cost, including Taxes &
Dutiesl G { SLJI Q H jsiRs%,80302CORs4& 0802 illion).

3.4 Associated Facilities

Associatedacilitiesrefer to thosefacilities or activities that are not funded as part of the
projectbut, in the judgement of the Bank, meet all of the following criteria:

a.
b.
C.

directly and significantly related to the project; and

carried out, or planned to be carried out, contemporaneously with the project; and
necessary for the project to be viable and would not have been constructed, expanded
or conducted if the project did not exist.

The associatethcility must meet all three criteria

In accordance with the definition and criteria for Associated Facilities under the WB ESF, ACO1
and ACO04 of the GMRP are considered as an Associated Facilities because they are directly
and significantly related to the Project, are planned and implemem&atemporaneously

with the Project, and would not have been constructed, expanded, or undertaken in the
absence of the Project.

However, the proposed road widening by NHAI on the section between Hero Honda Chowk
and Umang Bhardwaj Chowk is not considered as an Associated Facilities to the GMRP for the
following reasons:

1.

2.

The road widening is being implemented by NHAI, an independent implementing
agency, through separate institutional arrangements and financing mechanisms.

The road widening has not yet started, but the land acquisition decisions were made
much earlier. Land acquisition has already been completed and compensation paid by
NHAI in accordance with the applicable legal and policy framework governing the
highway poject.

The road widening section of NH was decided beforehand, and NH is going ahead with
its implementation.

The road widening of NH is not required for GMRP as it was earlier planned on the
median of the roads like majority of the GMRP alignment.

NHAI is a national body not reporting to any state agency. It has rejected the
application of WB ESF, and it has independent project objectives not related to GMRP.

3.5 Current Project Status

The current project statuss as follows:
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i ACO1:

1. The ACO1 consists of a 15/&n viaduct structure and main structures for 14 stations
andA a4 dzy RSNJ O2yaiGNMzOGA2Y |YyR FTAYylFIYyOSR 0@
started in September 2025.

2. The contractor submits Monthly Progress Reports and also submite8NMP, LMP,
SHE Plan, WWMP, TMP, EPRP and their implementation are being monitored by GC.

3. The Contractor has submitted an undertaking to follow and implement all
commitments as per WB ESHe undertaking is attached asinexure 3.2

4. An agency has been engaged to audit ACO1, as per WB ESF and preparé@tee CAP.
work is in progress.

5. Tree:2515trees to be felledn ACO1, Casting Yard a@MDA Section (Bakhtawar
Chowk)due to theongoingproject works Compensatory afforestatiofCA)of 25,150
trees will be done by GMRL. Of 25,150 CA tré83)00trees CA & maintenance
contract was given to Haryana Forest Development Corporation (HFDCYf As
31.03.2026, 7300 trees have been planted as part of compensatory afforestation at
the site identified neathe KundliManesarPalwal (KMP) expressway. The remaining
trees will be planted duringhe monsoon seasonThe forestclearance proposal is
under preparation and will be uploaded by June mid.

6. The project requiredl ha of land for the casting yard ai@®.23ha for the depot.
Government land in Sector 33 for the casting yard has been raadembranceree
available to GMRL by HSVP. The depot land has been cleared of encroachments by
HSVP and is in the process of being handed over to GMRL.

7. The spur gctionis in proximity tahe Basai KBA/IBA argahich is a modified habitat
impacted by urbanisation, being surrounded byhighrise residential land uses,
agricultural areas, ROB, Railway Tracks, Dwarka Expressastgwaterchannels,
and C&D waste management faciliti@® address any impact on this habitat, GMRL
has planned to undertake BIA during the migratory season in July 20@@MP shall
be prepared based on the findings relevant recommendations/mitigation measures
will be incorporated in CESMPhe preparation fothe test pile isin progress and
after the results, piling work is expected to start iye end of Juneand will be
completed within 34 months. Station construction next to the KBA witine
installation of apillar will happen after 8 months and Station construction will be
done after 1.5 yearsin the CESMP for this construction, the contractor will include
mitigationmeasures as guided by the biodiversity assessraiity.

8. Forthe acquisition of private landhe Government of Haryana has notified a Policy
for Direct Purchase of Private Land or Property through Mutual Negotiation. Purchase
of private land is in progress as per the pglaryda preliminary notification has been
issued forthe acquisition of 1.08 ha of private land. The process of compensation
calculationfor the affected persons is underway.

9. GMRL management has approvbe Entitlement Matrix detailing the compensation
to be paid toNTHPAPSs.

10.GMRL has engaged an expert agency for Resettlement Action Plan (RAP)
implementation support activitiesand the work is in progress

i ACO03:

1. The section of ACO3 consists of 13.5 km viaduct structure and main structures for 13
stations. This section is expected to be financed by WB and civil work tender is in
process.

ESIA Report 18

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

2. 2204 Trees have been identified in AC03 and tree cutting permission will be applied

once the contractor is on board.
i ACO04:

1. The depot contract has been tendered

2. The depot land identified at Sector 33 had five pockets (Annexure 1) totaBirp
ha: Pocket No. 1 @.62ha), Pocket No. 2(88ha), Pocket No. 3 (0.85 ha), Pocket No.
4 (0.016 ha), Pocket No. 5 (0.86 ha). Out®@P3 ha of land,18.37 ha is government
land and 0.86 ha is private lanBixceptfor Pocket No. 4 & 5, all three pockets had
court cases involving HSVP.

3. The marble merchants have been rehabilitatedaahewly planned site which is
approximately 200m from the existing site in Sector 33.

4. HSVP is ithe processof handing overencumbrancefree Depot land {8.37ha) to
GMRL
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Chapter 4:Analysis of Alternatives

This bapter presents ananalysis of alternativesndertakento identify the most suitable
option amongvarioustransport modesThe alignment design was developed after evaluating
a range of alternatives during the plannipdpase,with the relative E&Sbenefits of the
selectedoption assessetbased orthe following mitigation hierarchy

1 Anticipate and avoid risks and impacts;

1 Minimiseor reduce risks and impacts to acceptable leveleere avoidance is not
possible

Once risks and impacts have beamimisedor reduced, mitigate; and

Wherever significant residual impacts remain, compensate or offset them, where
technically and financially feasible.

)l
T

The key aspect which is considered while selecting the metro alignmemipdiraisation of
the functionality minimization of E&Srisks & impacts redudion in @nstruction time,
reductionin construction and operational castind maximization of the overall economic
return from the investment

4.1 Assessment of Alternatives

While considering thebest alternativesfor the GMRPcorridor, various parameteravere
consideed, including

1 E&S Impacts due tihe project

1 Costbenefitanalysis

1 Flexible and economic operation

1 Land use anthtermodal integration

1 Meet the projectedtraffic demand

1 Safe, fast and comfortablkeavel

A

4.1.1 Conceptual Transport Alternatives as p€omprehensive Mobility Pla(CMB

To meet thepublic transportdemandin Gurugram cityboth rail-basedandroad-basedmass
transit systemshave beerconsideredas detailed infable4-1.

ESIA Report 20

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

Exterior of Vehicle

Table4-1 Different Types of Public Transport Modes

Description Bus operation| Bus operation is | Electric coaches ar|{ The transportsystem| The mostprevalent| Heavy = Metro is
characterized by us¢ characterised by theise | driven by electricity | runs on elevated ol worldwide  Mass| similar to Medium
of shared rightof- | of reserved rightof- | provided by overheaq at-gradetrack. Rail Transit Syster] Metro  but  with
way along thel way fpusway3 that | wires. runs on| higher carrying
general traffic flows. | permit higher speeds elevated/atgrade/ | capacity and thus

and avoidance of delay| underground higher axle load.
from traffic flows.

Gauge Not Applicable Not Applicable Not Applicable Standard Gauge Standard Gauge Broad Gauge

(1435mm) (1435mm) (1676mm)

Superstructure Roads Roads Roads/Concrete Slab Concrete slab Concrete slab Concrete slab

Axle load (max) 6.0 to 10.0T 6.0 to 10.0T 100T 120T 16.0T 170T

~ Length 12m 12m 18 m (Articulated) 33m 20.0¢22.60 m 22.60¢ 25.0 m

§ (m) 25 m (Biarticulated)

g Width 2.5mto 2.6m 2.5mto 2.6m 2.5mto 2.6m 2.65m 2.80¢2.90 m 3.20m

£ (m)

£ Height 3.25t03.5m 3.25t03.5m 3.251t0 3.5m 3.90 m 3.90 m 3.90¢4.20 m

(m)
Traction System None None None/ Catenary Catenary or 3Rail | Catenary or 3Rail | Catenary or 3 Rail
Maximum Speed 80 Kmph 80 Kmph 70 Kmph 60 Kmph 90 Kmph 100 Kmph
Average speed 10- 15 Kmph 20- 25 Kmph 25 Kmph 30 Kmph 35 Kmph 35 Kmph

Minimum curve 12m 12m 15m 25m 120 m 220 m

radius
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Maximum gradient

10%

10%

6%

6%

4%

4%

Capacity

100 per coach

100 per coach

140 for 18 m coach
225 for 25 m coach

300 per coach

250 per coach

350 per coach

to other modes

its operation of the
system on electricity.

due to its operation
of the system on

Max. PHPDT Upto 3000 Upto 4000 Upto 8000 Upto 15,000 Upto 60,000 Upto 90,000
Environment Effect | Higher level off More polluting than rafl | This type of system i} This type of system ij This type of systen| This type of system i
pollution compared| based systems more ecofriendlydue to | more  ecofriendly | is moreecofriendly | more  ecofriendly

due toits operation
of the system on

due to its operation
of the system on

depot

electricity. electricity. electricity.
Social Effect The requirement for] Needs urban spaces far| Space is required fahe | The land| The land| Land acquisition i
land & less compare¢ dedicatedcorridor dedicated corridor requirement is huge requirement is| high for the corridor

to other systems. for the maintenance| huge  for the | and depot

maintenance depot

Surrounding &| Noise and Pollutior] Noise and Pollutior] Low noise as compare| Noisy due to stee| Noisy due to stee| Noisy due to stee
Harmony Problems Problems to arail-based system | wheel arrangements| wheel wheel arrangements.
arrangements.
8 Track Extensive Extensive maintenanc{ Extensive maintenanc{ Lessmaintenance off Requires extensiv§ Requires extensiv¢
e maintenance of| of roads required. of roads required. the track compared| track maintenance track  maintenance
‘; roads required. with the Metro rail | work due to rad | work due to ral
= transit system. wheel interaction. | wheel interaction.
2 Vehicle | Maintenance ofthe | Maintenance of the | Maintenance of the | Maintenance of| Maintenance of| Maintenance of
-% engine and rubbern engine and rubbetyres | engine,rubber tyre and | rotary motors and| rotary motors and| rotary motors and
% tyresis necessary. | is necessary. battery charging is| turning of steel| turning of steel| turning of steel
= necessary. wheels necessary. | wheels necessary. | wheels necessary.
Capital cost per kn Rs 10 Cr/km Rs. 1820 Cr/Km (At Rs.50 Cr/Km (At grade) Rs. 120 Cr/km (A Rs. 200 250 Cr/km| Rs. 250- 300 Cr/km
(Cr/km) grade) Rs. 86100 Cr/Km| Grade) (Elevated) & (Elevated) & Rs. 500
Rs. 5660 Cr/Km| (Elevated) Rs. 180  Cr/km Rs. 450 500 Cr/km| 600 Cr/km
(Elevated (Elevated) (Underground (Underground
Section) Section)
Source: DPR, 2021
ESIA Report 22

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

4.1.2 Constraintsconsidered during DPR stage

While fnalizing thealternativesfor the GMRPcorridor, the following key requirementsand

constraints have been kept in view:

T

while minimizing the impadb the extentfeasible

T

acquisition andninimize thelength ofrequireddiversions.

)l
T

etc., to the extentpossble.

T
1
1

1. Alternatives forMillennium City Centre Station

Details ofthe dternatives considered foMillennium City Centre Statioare given inTable

To remain on thecentre lineof the existing road owithin governmentowned land,

To avoid dismantling of existing structurésiildingsand other permanent facilities
To avoid privatebuilt-up areas, villages, habitatiomones,and religious structures

To provide adequate clearance from existiagwayand hghway structures.
To satisfy the requirements of sound engineenmnciples and economic feasibility
To rationalise the location of proposed stations

To utilize the existing roado®/ to the maximum extento minimise the land

4-2 and illustrated in Figure4-1. After evaluating B relevant parameters an@ssociated

impacts, Alternative Ji.e.positioned along the road medidretween the existing/illennium
City Centre Metro Station and Sector, #as been selected as the propos&dtion location.

Table4-2 Comparison of Alternatives foMillennium City Centre Station

Planning Alternative 1 Alternative 2 Alternative 3
Parameters
Location On the Dividing Roadof | On  Millennium  City | On Millennium City
Millennium City Centrel/ Sy 4 NB Q& t|/ SYiNBQa
Metro Station and Sector 45 Substation towards the
underpass
Connectivity |  Better integration with| { Direct connection tethe | The commuters wil
the existing Millennium platform of the existing| have to travel longe
City CentréMetro Station metro station can be to interchange with
1 A directconnection to the| provided. the existing HC(
platform of the existing| 1 Construction of a | Metro station.
Metro station can beg station building close tg
planned. the existing metro
1 Integration with Rapid| station would be very
Metro is possible. difficult.
Time Less ime is required for | Reduced time foll Travel time is long fo
interchange interchange for| interchange.
passengers.
Environmental 1 No acquisition, as th¢ I Land acquisition o| T Private Land
& Social station is proposed othe existing Parking and acquisition for
Aspects road. {dzomadl GA2Y entrylexit of the
1 Sufficient space il 1 Some portion of the station andfor the
available for  the viaduct will overhang curve portion of
movement of| private land (Appu Gha the alignment
construction equipment. Water Park) which may| 40 trees will be
1 22 trees will be impacte( require the acquisition| impacted becausg
because of the alignmen{ of land and effectively| of the alignment.
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reduce the recreation
area and create
disturbances during
construction

M1 37 trees will be
impacted because 0

the alignment.

Source: DPR, 2021

Alternative
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Source: DPR, 2021

2. Alternatives for Corridor from Secteb to Sector3

Details ofthe dternatives considered fahe corridor from Sectots to Sector3 areprovided

in Table4-3 andillustratedin Figure4-2. Among thethree alternatives proposedilternative

3, i.e. comprising a fully levated continuousc2 NNA R2 NJ FNR Y ,ahas/beel 2 { SO
finalised

Table4-3 Alternatives for Corridor fom Sector5 to Sectof3

Location Continuous Corridor fronf Continuous  Corrido| Continuous Corridor fron
MCC to Cyber Ciy fromMCC to Cyber Cif MCC to Cyber City with
Completely Elevated is elevated exceptfor | spur to GurugramRailway
the GurugramRailway| & G I G A 2y F NJ
Station section which| a S (i N2 adl
is Underground. Completely Elevated
Alignment The alignment will pas{ The alignmentsection| A spurof a length of 1.2
Description& through the areal at Railway station| 1 Y TNRY
Connectivity adjacent to Gurugram| proposed ag consideredo connect the
RailwayStation Platform | underground. GurugramRailway station
No. 1. A fewtrains will directly go
to the GurugramRailway
station, and resttowards

Cyber City.
Number of A greater number of - Additional stations coulg
Statiors stations can be increase ridership
established, expanding improve accessibility, an
the catchment area, lead to a reduction in the
improving accessibility, use of private vehicles an
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and reducing the relianc
on private vehicles and
Intermediate Public
Transport (IPT).

Intermediate
Transport (IPT).

Publid

Environmental
& SociaEffect

Acquisition of private
properties atthe junction
of Neki Ram Margand
Railway Roaddjacent to

Maruti Stock Yard
outdoor recreational
space of GEMS
International Schoo)

near Carter Puri Road.

Acquisition of land fol
ramps along Neki Rar
Marg and Carterpur
Road.

The alignment wil
have to pass beloy
private properties

which may result ir
vibration impacts.

1 Acquisition of private

property atthe junction
of Neki Ram Mar@gnd
Railway Road.

T Minimal property
acquisition compared
to other alternatives.

Cost Implication

The cost of theroject is
lower.

The costof the entire
project would increase
by about Rs. 120
Crore due to the
underground length of
about 4.7 kms and |

underground stations.

The cosof the project will
be lwer than other
options

Figure4-2 Alternatives for Corridor from Secteb to Sector3

< o~
b, N

Alternative 1- Completely Elevated
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Alternative 3¢ Completely Elevatedvith a Spur to Railway Station
Source: DPR, 2021

4.2 With or Without Project Scenario

¢CKS W2 A(0K2dzi trepedsOdirrenf corliyidnsNikcidng existing and
committed transport infrastructurelevelopments expected to be implementedtive future.
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I O2YLJ NI GA OGS

Table4-4.

Table4-4 With or Without ProjectScenario

ith ¥ N2 &8 § ®dtkpat PryjatiRsSenatitss provided in

Travel Time 9 Travel Time will be reduced due | T With the increase in populatior]
the higher speed othe MRTS project| the traffic load will be higher,
which will result in increaseg
travel time.
1 Congestion reduction due to mod{ § Traffic congestion otheroad due
shift leads to fewer vehicles opads.| to inadequate capacity of publi
This also contributes to time savin{ transport increases the travel
for passengers travellingpn other| time.
modes
Vehicles 1 A smallemumber of vehicles orthe |  More number of vehiclewill lead
Operating Cost road due to the modal shift of to increased operatingosts
passengers on MRTS.
9 Smoother operations of passeng
trips of other modes of vehicles
owing to reduced congestion o
roads.
Accident 9 Reduction in accidents due fewer | 1 The accidentrate is high due tg
vehicles omroads. the mismanagement othe traffic
i Savings in damageoststo vehicles| system.
involved in accidents.
Pollution 9 Reduction in vehicular emissiodse |  Emissionrates are high due to
to the modal shiftof passengers o  vehicular pollution.
MRTS 1 Need to convert more land fo
1 Lessconversion of land as MRTS| future vehicle movement
elevated over existing road { Increased congestion
infrastructure 1 Expanding the road sideway
7 Less pollution due to reduce could cause disruptions to loc
congestion on roads. communities.
1 Less tree felling as thdignment is|  Trees retained on median
planned onthe median contributing to reducing the
urban heat island effect
Connectivity 1 The project connects Millennium Ci| § Without a project, vehicles will be
Centie to Cyber City with a spur t{ high, whichleadsto traffic jams,
Dwaraka Expressway increased travel time, increasg
air pollution etc.
Road Traffic 1 Reduction in daily vehicle trips due | § Vehicle trips (78,17,591 nos) w
the project in Year 2051 will bl be increased ithe year2051
78,17,591 (Car: 7,20,726; 2V
32,96,184; Auto: 20,35,290; Buy
17,65,391)
Fuel The reduction in fuel consumption in | § Fuel consumption will be more i
Consumption the year 2051 will be as follows: Year 2051
9 Diesel: 1.68 Lakhitresper year
9 Petrol: 3.97 Lakhitresper year
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1 CNG: 1.79 Lakh Kg per Year
Impact on 1 The metro project shall impactl® | § These structures will be save
Structures structures. without the metro project
scenario.
Maintenance of | § With fewer vehicles onthe roads,| § With a greatemumber of vehicles
road expenditure on road maintenance on the road, the maintenance
infrastructure expected to go down. requirement is high.

4.2.1 EconomicAnalysis

The development of the twecenariostarts withthe estimation of traffic demandand modal
share for theproposedmetro system.The total estimatedtravel demandis approximately
33.36 lakh trips per day the year 2026which is projected to increase to arouifl.17 Lakh
by 2051. In 2026the rail-basedtransit system is expected to cater to abdi74 Lakhdaily
trips, rising to an estimated8.98 lakhtrips per day by2051.The estimated tripsunder the
W2 APiiofec | Y R Wrjécl K & GrSayelillbskadedin Table4-5.

Table4-5EstimatedTripsW$2 A  KQ YR W2 AGK2dziQ { OSy Il NA

Bus 753287 | 1238074 | 1478406| 1765391 | 656639 | 1061196 | 1263567 | 1542474
Car 307532 | 505447 | 603564 | 720726 | 261223 | 425980 | 506994 | 618511
2 Wheelers | 1406472 | 2311624 | 2760351 | 3296184 | 1257755| 2014982 | 2400260 | 2931888
Auto 868452 | 1427355| 1704430| 2035290 | 786121 | 1254245| 1494365| 1825883
Metro - - - - 374006 | 726098 | 881563 | 898833
Total 3335744 | 5482500 | 6546750| 7817590| 3335744 | 5482500 | 6546750| 7817590

SourceDPR 2011

The GMRPis expected to generate bothangible and intangible benefits through a
correspondingeduction in road traffic anglarioussociceconomidenefits. The introduction

of the MRTS will result ia reduction inthe number of buses, IPodes usage of private
vehicles, air pollution andn increase in theaveragespeed ofroad-basedvehicles. Thse
changes will contribute tasignificant E&Sbenefits including reducedfuel consumption,
vehicular emissiongpad accidents,land acquisition and tree cuttinfpr road expansion
Additionally, there will be savings in vehicle operating costs and passenger travel time. The
project will also help reduce future road construction, expansion, and maintenance costs,
providing longterm benefits to societ at large.

4.3 Alternative Analysis for Depot

A small stabling depot was proposed at Sector 101 for GM&RE DPR Study, as it envisaged
its operational integration with Rapitfletro. However, withthe approval of GMRP an
independent systema fultHledged depot was required to meet enhanced operational
requirements. GMRL subsequently planned affatiged Depotcum-Workshop at Sector 33,
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covering a total area df9.23ha (18.37 haof government land and 0.86 I private land)as
illustratedin Figure4-3 and details represented ihable4-6.

= *,é ‘1 -
.

= 2
] STARING S0 2 {UTURE PROVISON
L SML20 M OF & CaR

+Nomol = 4.0m & &
g 5) Minkm B Sh2p Fricton Langsh 3] Taw Trock = 20m, &) Shuning neck = 15, <) S = 10m, & B0 & Wi = Som
s 1350 Train fangh + 10 far Sig. = 140m & 145 for Shumting.

LT Ty < —
o i GURUGRAM METRO RAIL LIMITED (GMAL)

Source: GMRL

Table4-6 Analysis for Depot Locations

1.| Area of Depot 5.50 ha 19.23ha
2.| Location Sector 101 Sector 33
3. | Existing Land use Proposed at KBA/IBA in Commercial and Open land
Sector 101,Basai andow-
lyingarea
4.| Land use of the Projeq Sector 101: Public Utilitiee Commercial and OperSpacesin
Site as per Master Plal (Water Works Disposal Sector 33
2031, Department ol Works, Grid Substation)
Town and Country
Planning, Haryana
5. | Waterbody KBA/IBA irsector 101Basai| A waterbody is located next tthe
proposed depot site, within thgolf
course area of theUnitech Resort
Villas complex.The waterbody is
located outside the depdboundary;
no impact is anticipated.
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6.| Major
& Socialmpacts

Environmental

= =

The Basawvaterbodyisa
KBA/IBA and the
construction and
operation of the Depot
will impact the
Ecosystem.

Impact on Water Quality
during construction
Floodingis expected at
the project site, ag
KBA/IBA inSector 101
Basajisa lowlyingarea.
Shifting of HTL

Impacts during
Construction activities
During operation:
Disturbance and
Pollution impacts on all
parameters, and

biodiversity

f

R&R issues for relocation
about 52 marble shopsat depot
location

0.86 ha of private land

Impacts during Constructio
activities

During operation: Noise Pollutio
and soil contamination

Trees to be affectedb76
Relocation of ElectriSubstation
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Chapter 5:Environmental and SocidaselineCondition

5.1 Methodology for Environmental Baseline Dataollection
5.1.1 Right of Way (BW)

The alignment from Millennium City Centre to Cyber @#&gses mainlghrough existing
roads, settlements, open land, etc. The RoW requirements are as follows

1 Alignment/Viaduct: 16 m (i.e., 8 m on either side from the centreline of the
alignment/viaduct, including & for working space)

1 Stations: 3n from the outer periphery of the stations

1 Entry/Exit Points: 8 from the outer periphery of the entrgkits

91 Depot: Up to the outer boundary of the depot area

To comprehensivelgssess theotential E&S risks antnpacts of theGMRR the following
spatial delineations have been adopted for impact assessntaking into accounurban
density, existing land use, and expected propagation of impacts:

T Physical and Social ImpactBhe GMRP viaduct alignment, spanning 16m in witdk
been considered to assess land acquisition requiremeatsl involuntary
resettlement, displacement (if any), and impacts on physical infrastructure and
utilities.

T Noise and Vibration ImpactsA 100m bufferzoneon either side of the alignment has
been adopted tadentify and assegsotentialnoise and vibratioimpacts on sensitive
receptors such as residential area&slucational institutions hospitals and heritage
structures.

T Indirect and Cumulative ImpactsA buffer of 10 km on either side ofthe GMRP
corridor has beenconsidered forthe identification of NOCs/clearanced and
Use/Land Cover classification, etc.

The area of influencmcludesproject-associatedacilities, construction camps, labour camps,
access roads, material sourcing aregts. and considerpotential impacts on VEQ'he area
of influencefor the proposed projecis shown inFigure5-1.

5.1.2 Baseline Conditions

The baseline study includes the collection and evaluation of both secondary and primary data
to establish existing E&S conditions within the study area. Secondary data has been sourced
from relevant databases, published reports, and other official recavtige primary data has

been collected through field surveys covering ambient air quality, noise, vibration, land and
soil characteristics, water quality, ecology and biodiversity, and ssmmaomic aspects

The E&S baseline provides a comprehensive understanding of existing conditions, forming the
foundation for assessing the potential risks & impacts of GMRP. Baseline data has been
compiled for the following componerts

1 Land EnvironmentPhysiographyand climate, geology andhydrogeology, soils,
minerals,land use andand cover, andseismicity.
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1 Water EnvironmentWater resourcesavailallity, access quality, drainagepatterns
andflood risks.

9 Air, Noise andVibration

1 Biological EnvironmenBiodiversity flora and faung, habitat studies, forestsand
protected areas

1 SocieEconomic Environment Demograpiic characteristics, axio-economic

conditions cultural heritage etc.

Data collection for the ESIA study was conducted between November 2023 and October 2024.
A scoping matrix along with the frequency adopted for data collection of E&S attributes is
summarisedn Table5-1.

Table5-1 Environmental& SocialAttributes and Frequency of Monitoring

LAND ENVIRONMENT
1. | Physiography Elevation - Secondary Data|
2. | Soils Soil Characteristics Once Field studies
3. | Geology and Geological Status & - Secondary Datd
hydrogeology hydrogeology
4. | Seismology Seismic Hazard - Secondary Data|
5. | Minerals Minerals - Secondary Datd
6. | Land Use and Land Use - Primary and
Land Cover secondary data
WATER ENVIRONMENT
7. | Ground Water Physical and Chemical Once Field Studies
8. | Surface Water | Physical, Chemical Once Field Studies
and Biological
9. | Drainage Drainage - Secondary data
10.| Floods Floods - Secondary data
AMBIENT ENVIRONMENT
11.| Meteorology Temperature, Relative Monthly Secondary data
Humidity, RainfallWind
direction and speed
12.| Ambient Air PMuwo, PMs, SQ, NQ, 2 working days in ¢ Field Studies
Quality and CO week continuously for 4
weeks
13.| Noise Noise levelsindB (A) |2 working days in ¢ Field Studies
week
14.| Vibration Peak Particle Velocity |24  hr  continuoug Field studies
Monitoring
BIOLOGICAL AND ECOLOGICAL ENVIRONMENT
15.] Trees | Number/species \ Once | Field Studies
SOCIGECONOMIC
16.| Socieeconomic Socieeconomic profile Once Field Studies anc
aspects Secondanpata
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Figure5-1 Area ofImpactand Area of Influence
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5.1.3 Adaptive Management

During implementation phase, in case of any site related development in GMRP;leviero
surveys shall be conducted to identify the social risks, vulnerable groups and community
impacts such as restrictions in access, livelihood disruption and presemderafial users. A
site specificSocial Management Plans (SMPs) shall be prepared for the identified risks,
including consultation, mitigation measures, and deployment of a grievance mechanism

5.2 Land Environment
5.2.1 Physiography

Gurugram districfeatures adiverse topographycomprisinghills, depressions and irregular

terrain. The DelhRdge formsthe eastern boundary, while th&irozpurJhirkaDelhiRdge

marks the western boundary. The district's hills @at of the rorthern extension of the

ancient AravallRange TheAravalli Range contains some of ihldestrockformationsin the
country.Dunesare present in thenorth-westernregion, shaped by soutlvestedy winds.This
O2YoAYylLiA2y 2F I N @FffA KAffa FyR RdzySa 02y
characteristics

The metro alignmentstarts nearMCCat coordinates 28°27'34.40N & 77°4'36.86"End

terminates near the entrance ofyBerhubat coordinates28°29'44.30N 77 5'14.39"Ewith

an averageelevation of 57m above sea leveA topograplical and contour map dhe study

area is provided inAnnexure 5.1 As per the contour maghe alignmentelevation range
variesfrom 214m to 238mSince the GMRRBIlignment isentirely elevated,no significant
impact on the topography of the project area is anticipated.

5.2.2 Geology and Hydrogeology

Gurugram district is mainly covered by vast alluvial and sandy trabish areremnants of

the Aravali Mountainchain. The area is geologically classified under the Delhi Supergroup,
comprising the Alwar and Ajabgarh formations, with occurrences of various mineral
intrusions Groundwater within the quartzite ridge is primarily found in fractures and joints,
while sandy layers at varying depths serve as major wagaring horizonsGroundwater
occurs in unconfinetb semiconfined conditions, with the uppeaturatd zone consisting of
fine sand witha varyingamount ofsilt. In urban areas, the first aquifer depth ranges from
34m to 43m, with tube well yields varyirtgetween129and 606 litres per minute.

5.2.3 Soils

The soils in Gurugram district are classified into tropical and brown soils, primarily found in
the northwestern, northern, and northeastern parts of the district, and waterlogged of salt
affected soils located in the southern regions. The average stilreeacross the Gurugram
blocks is mediuntextured loamy sand.

Soil samples were collected from various locations such as open areas and vegetated areas
along the GMRP corridor between November 2628 January 2024. Details of the sampling
locations are givein Table5-2 and the location map is shown Kigure5-2. The results of

the laboratory analysis areummarisedin Table 5-3. During field investigations, signs of
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contamination, such as sewage discharge or waste dumping, at the proposed station sites and
depot areasvere not observed. However, it is acknowledged that during the detailed design

and construction phases, changes in station locations or alignment may occur. In such cases,
the assessments will be updated accordingly

Table5-2 Soil Sampling Locations

S1 | MillenniumCity Centre 30/11/2023 28.457135 77.073188
S2 | Cyber Park 22/11/2023 28.440801 77.056182
S3 | Subhash Chowk 22/11/2023 28.428008 77.03756
S4 | Udyog Vihar 27/11/2023 28.436087 77.009277
S5 | Basai Village 22/11/2023 28.46185 76.988835
S6 | Sector7 27/11/2023 28.468735 77.002448
S7 | Sectors 27/11/2023 28.480685 77.0153
S8 | Palam Vihar Ext. 27/11/2023 28.503847 77.035454
S9 | Sector23A 27/11/2023 28.502977 77.057893
S10 | Udyog Vihar Phase 02/12/2023 28.500758 77.079608
S11 | Depot 04/01/2024 28.42951 77.02349

Source: RITES Field Study
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Figure5-2 Monitoring Locationsg Air, Noise, Vibration, Soil and Water
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Table5-3 Soil Quality MonitoringResults

1. | pH - 805 | 788 | 796 | 7.66 | 7.82 | 742 | 7.26 | 7.90 | 8.12 7.68 7.52 -
2. | Electrical Conductivity (10% Solutio] ps/cm 428 | 488 | 338 | 563 | 510 620 429 642 415 436 454 -
3. | Organic matter % 154 | 128 | 091 | 1.34 | 129 | 165 | 156 | 1.76 | 1.18 1.18 1.05 -
4. | Total Nitrogen (as N) mg/Kg | 240.3| 172.0| 92.8 | 232.3| 98.9 | 205.3 | 200.0| 249.8 | 220.5| 192.0 188 -
5. | Total Phosphates (as BHO mg/Kg | 32.7 | 289 | 143 | 29.2 | 265 | 38.7 | 324 | 39.2 | 215 28.3 24.2 -
6. | Potassium as K mg/kg | 422.0| 503.5| 232.0| 463.0| 356.7| 442.0 | 423.7| 527.0 | 410.0| 415.0 388 -
7. | Available Calcium as Ca mg/Kg | 2815 | 2985 | 2765 | 3218 | 3008 | 3508 | 3185 | 3418 | 3008 2415 2269 -
8. | Zinc mg/Kg | 735 | 978 | 419 | 753 | 427 | 66.2 | 78.1 | 57.3 | 62.3 98.4 90.1 720
9. | Boron mg/Kg | 20.2 | 194 | 10.2 | 26.3 | 30.1 | 295 | 209 | 29.2 | 27.1 22.5 26.2 -
10.| Magnesium mg/Kg | 835.0| 182.6| 281.3| 825.0| 510.3| 1008.0| 355.0| 1018.0| 819.0| 652.0 690 -
11.| Iron mg/Kg | 945 | 97.3 | 64.9 | 108.3| 91.4 | 1149 | 97.2 | 106.5 | 105.2 91.4 82.2 -
12.| Texture
I.| Silty % 13 14 16 13 21 12 11 11 12 14 17 -
Il.| Sandy % 56 54 54 52 48 63 54 53 56 58 56 -
lll.| Clay % 31 36 30 35 31 25 34 31 32 28 27 -
13. | Sodium (as Na) mg/Kg | 154 | 435.2| 618.5| 338 | 420.8| 305 198 302 169 178 196 -
14. | Chloride (as CI) % 0.20 | 0.22 | 0.25| 0.18 | 0.28 | 0.15 | 0.21 | 0.14 | 0.20 0.22 0.18 -
15. | Bicarbonates % 135 | 85 | 11.8 | 9.2 9.1 128 | 139 | 17.2 | 13.8 18.2 22.4 -
16. | Sulphates mg/kg 6.3 | 146 | 9.3 7.9 | 10.9 4.8 6.8 4.6 4.9 9.3 11.6 -
17. | Organic Carbon % 086 | 094 | 056 | 090 | 0.84 | 096 | 0.82 | 0.82 | 0.75 0.78 0.84 -
18. | Organic Matter % 154 | 128 | 091 | 1.34 | 1.29 | 165 | 1.56 | 1.76 | 1.18 1.18 1.05 -
19. | Carbonates % 103 | 82 | 131 | 102 | 121 | 108 | 10.1 | 104 | 10.2 12.4 10.1 -
20. | Sulphur mg/kg | 224 | 31.6 | 124 | 194 | 16.7 | 21.7 | 234 | 21.6 | 135 26.3 29.4 -
21. | Total Cadmium (as Cd) mg/kg | 1.79 | 226 | 0.81 | 1.97 | 224 | 224 | 1.73 | 2.19 | 1.15 1.43 1.16 13
22. | Total Copper (as Cu) mg/kg | 31.2 | 327 | 21.6 | 295 | 248 | 33,5 | 304 | 33.2 | 33.9 33.8 46.8 190
23. | Total Lead (as Pb) mg/kg | 10.1 | 128 | 8.6 | 11.2 | 109 | 10.8 9.4 10.2 | 10.6 9.3 8.6 530
24. | Nickel as Ni mg/kg 4.6 6.8 7.2 6.8 | 13.8 5.6 4.5 5.5 5.4 8.3 6.8 100
25. | Permeability cm/hour | 3.1 | 1.85| 1.81 | 2.9 2.7 2.7 1.80 2.7 2.7 1.4 1.9 -
26. | Water Holding Capacity % 26.5 | 23.7 | 272 | 253 | 229 | 295 | 265 | 25.1 | 29.2 29.3 29.8 -
27. | Porosity % 273 | 275 | 36.6 | 298 | 395 | 251 | 232 | 26.2 | 26.2 22.4 25.9 -
Source: RITES Field Study
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Based on the soil analysis results, the following observations were:made

1 At allsamplinglocations the percentage of silt, sand and clay radgeom 11-21%, 48
63% and 286% respectively Accordinglythe soil in the project area is classified as sandy
clay loam.

1 Sandy clay loam soil exhibits a balanced composition of sand, silt, andt olégrs good
drainage due to its sandy component, moderate fertility and reasonable water retention
capacity.

1 Arsenic (As), Mercury (Hg) and Molybdenum (Mo) were not detecteahynof thesoil
samplesindicatingno significantcontaminationrisksfrom theseelements

1 The concentrations of heavy metals were as follows: Zinc (Zn) ranged from 41.9 to 98.4
mg/kg, Cadmium (Cd) frot81 to 226 mg/kg, Copper (Cu) from 21.6 to 46.8 mg/kg, Lead
(Pb) from 8.6 to 12.8 mg/kg, and Nickel (Ni) from 4.6 to 13.8 mg/kg across various sampling
locations, reflecting variable levels of these elements in the soil

1 The soil quality datardém locations S¢S11were compared with the Dutch Intervention
Levels aper the MOER.CC Guidelines for Contaminated Sites (Voluméidavymetal
concentrationsincluding Copper, Lead, Zinc, Cadmium, and Nickel, were found to be well
within acceptable limits

1 Electrical conductivity across the study area ranged from 338 to 642 uS/cm, classifying the
soils as norsaline (normal)

i Calcium concentrations were found in the range of 2415 to 3508 mg/kg, indicating a
moderate to high presence of calciurts influence on overall soil characteristics depends
onthe intended use of the soll.

T ¢20Ff bAGNRIASY 6Fa&a bo NIyYy3ISR FNRY wMTH (G2 H
to 39 mg/kg, and Potassium (as K) from 410 to 527 mg/kg, indicating high soil fertility
(excluding S3 and S5) and suitability for plant growth with improved resistamce t
environmental stressors.

1 At sampling locations S3 and S5, nutrient levels were slightly lower but still indicative of
good fertility: Total Nitrogen ranged from 92.8 to 98.9 mg/kg, Phosphates from 14.3 to
26.5 mg/kg, and Potassium from 232 to 356 mg/kg. These values signify &elégigh
nutrient availability, providing favourable conditions for vegetation growth and
development.

5.2.4 Land Use and Land Cover

Land use patterns aran important componentof the ESlAasthey help to identify various
land utilisationtypessuch as agriculture, settlemegtforest, vegetation, etcFor the GMRP,
the LandUse/LandCover classification includesuilt-up land,agriculturalland, forest, barren
land,water bodies,roads, andther categoriesandhas been derived usirtge latest satellite
imageryfor the study areaextendinglOkm on either sid®f the proposecdtorridor centreline

Satellite ImageryHighresolution imagery (less than 1 meter) of the Indian Remote Sensing
(IRS) Cartosat satellite was obtained from the National Remote Sensing Centre. [MRSC)
data is referenced using the Universal Transverse Mercator (UTM) projection system with
WGS84 datum, Zone 43

LandUse Map:The land use map was developed throughsaneen visual interpretation
using ERDAS Imagine and ArcGIS software. The identified land use classes incluge built
area, agricultural land, water bodies, grassland, barren/waste land, and fordst.
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classification covers a 10 km buffer zone on either side of the proposed GMRP corridor
centerline. The land use classification data is presentéthlsie 54, andthe corresponding
land use map is shown Figure5-3.

Table5-4 LandUseClassification of Metro CorridorlQ kmon either side ofthe corridor)

S. No. Classes Area in Ha. %
1 Built Up Urban 26364 31389 4437
Rural 2175
Airport 2072
Parks 740
Mining 38
2 Agriculture | Crop 11452 21552 30.47
Fallow 9920
Plantation 180
3 Water Ponds 1420 1710 242
Bodies Reservoir/tanks and Najafgarh Drai 290
4 Grass Grass 4140 4140 5.85
5 Barren/ Barren 2620 11853 16.76
Waste Land Scrub 9233
6 Forest Forest 99 99 0.14
Total | 70743 100

1 Agricultural landCrop,fallow andplantationlandtogether contribute to abouB0.47®%6
of the study area.

1 Builtup Area Including urban,rural, airport, parks andmining covers about 437% of

the study area. The surrounding villages around the project site are well developed with

roads electricity and water connectivity.

Grasslanatovers aboub.8%% of the study area.

Out of the total study area, 165%6 is barren land.

Forest area covers about @% ofthe total study area.

The water bodies contribute about42% of the total study area.

Proposed GMRP alignment covBr#3% ofthe urban areaand cover®9.07% othe total

area

= =4 =4 4 -9

5.2.5 Minerals

The principal minerals available in Gurugram distnctude Chinaclay, quartz/silica sand,
guartzite anddate. However, he GMRPRalignmentpasses throughirban area anddoes not
passthrough anydesignatedmineratbearingzones

5.2.6 Seismicity

As per the revised seismic zoning map of India, different parts of Haryana fall thedsow
Damage Risk Zone (Zonethg Moderate Damage Risk Zone (Zone lll) dnecHigh Damage
Risk Zone (Zone V). As per IS 1893 standards, the GMRP corridor in Gurugfahs @ity
Seismic Zone 1V, indicating@riousdamage risk
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Figure5-3 LandUse Classificatiog Buffer of 10 km on either side oGMRP
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Source: RITES
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5.3 Water Environment

The water environment consists of both the availability and quality of water resoutadss.
AYLRZNIGFYG G2 FaasSaa GKS adzFFAOASyOe 2F 41 GSN
various stages and to assess the potential impact of the project on local water resources

5.3.1 Water Resources of the District

Water resources data is crucial fitne GMRR as it informs water availability, seasonal
variations and groundwater managemergquirements A omprehensive assessment and
strategicplanning are essential to ensure smogthoject implementation and operation,
while mitigating environmental andonstructionrelated issues.Gurugram's water demand
is primarily met through surface water, with a smabéarecontributed by goundwater and

a minorportion from rainwater. Efforts are being made to diversify aagtimisethe use of
available water sources falistribution.

Surface Water:Gurugram featureghe Najafgarh Jheelan important component that
supports bothwater storage and groundwater rechargdoweverthe lake ifacing pollution

and shrinkage due twaste andwastewater discharge Additionally, many @asonal streams
and pondsin the regionhave dried upas a result of rapidurbanisationand lack of
maintenance The city primarily relies on surface water drawn from the Yamuna River,
supplied through the Gurugram Water Supply (GWS) system and National Capitai Reg
(NCR) channels

Ground Water: Groundwater serves as a significant water source in Gurugram, largely
extracted by private usersncluding housing societies and individual households. It occurs
under unconfined and sertionfined conditions, with tube wells generally installed at depths
ranging from 4& to 90m, yielding between 12%nd 606 L/min. The prénonsoon
groundwater level averages 398%elow ground level (mbgl), while pestonsoon levels

range from 37.37 to 38.12 mhdbespite moderate monsoon recharge effects, groundwater
development across the district categorised- &Overexploited > Y I Ay f & RdzS G2
extraction for irrigation purposes

As perthe Haryana Water Resources Authority (HWRA) notification dated 23.12.2020
groundwaterextractionfor constructionis prohibited in oveeexploited zones unless treated
sewage water is unavailable within a 10 km radkmr the GMRP corridor, treated sewage
water is available within the specified distance; hence, groundwater extraction for the project
is not permitted

5.3.2 Water Quality of the Project Area

5.3.2.1  Surface Water Quality

Three surface water samples were collected along@MRRcorridor and itsvicinity to assess
the baseline surface water qualitffhe sample locations are shown kigure5-2 and the
details of thesurfacewater quality monitoring locations anerovidedin Table5-5.

Table5-5 Location of Surface Water Samples

Location No Particulars Latitude Longitude Source
SW1 Basai Village 28.46185 76.988835 Pond
ESIA Report 42

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

SW2 Sector101 28.471235 76.98526 Pond
SW3 Sector37 28.435008 76.99162 Drainage

The samples weranalysedfor variousphysical and chemical parameters and compared
against thepermissible imits for inland surfacewatersas specified inS: 2296 1982. The
analysigesultsare presented imrable5-6.

Table5-6: Analysis of Surface Water Samples in Project Area

1. | Temperature °C 18.4 16.2 16.6 - - -
2. | pH Value - 7.28 7.35 7.31 | 6.09.0 | 6585 | 6.08.5
3. | Salinity PPT <1 <1 <1 - - -
Electrical Conductivity) umho | 615 852 882 - 1000 2250
4.
at 25 °C s/cm
5. | Dissolved Oxygen (D mg/l 3.7 3.9 3.9 4 4 -
6. | BOD at 5 days at 20 °| mg/I 13 15.6 17 3 - -
7. | COD mg/l 66 77 83 - - -
8. | Nitrate mg/l 7.3 8.4 9.5 50 - -
9. | Nitrite Nitrogen mg/I <0.1 <0.1 <0.1 - - -
10. | Turbidity NTU | 17.5 25.5 20 - - -
11 Total Alkalinity (as mg/I 116 155 187 - - -
" | CaCg)
12. | Chloride mg/l 58 96 112 600 - 600
13 Total Kjeldahl mg/l 12 18 14.4 - - -
" | Nitrogen (as N)
Total Phosphorous (ag mg/I 0.66 0.57 0.63 - -
14. P)
Ammonical Nitrogen | mg/l 8.3 12.4 9.6 - 1.2 -
15.
(as N)
16 Total Hardness (as mg/I 162 179 195 - - -
" | CaCg)
17. | Calcium (as Ca) mg/I 28 40 48 - - -
18. | Sulphate as SO mg/l 38 54 63 400 - 1000
19. | Sodium (as Na) mg/I 44 78 84 -
20. | TDS mg/l 332 460 511 1500 - 2100
TotalSuspended mg/I 23 36 29 - -
21. .
Solids
Total Phosphote (as | mg/I 1.36 1.76 1.94 - -
22.
PQ)
23. | Boron (as B) mg/I ND ND ND - - 2
24. | Magnesium (as Mg) mg/I 22 19.1 18 - - -
25. | Potassium (as K) mg/I 4.7 5.76 7.32 - - -
26. | Fluoride (as F) mg/I 0.78 1.36 1.12 15 - -
27. | Cadmium (as Cd) mg/I ND ND ND 0.01 - -
28. | Total Arsenic (as As) | mg/l ND ND ND 0.2 - -
29. | Lead (as Pb) mg/I ND ND ND 0.1 - -
Hexavalent Chromium mg/I ND ND ND 0.05 - -
30.
(as C19)
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31. | Nickel (as Ni) mg/I ND ND ND - - -
32. | Mercury (as Hg) mg/| ND ND ND - - -
33. | Iron (as Fe) mg/| 0.26 0.32 0.21 - - -
34. | Aluminium (as Al) mg/| ND ND ND - - -
35. | Barium (as Ba) mg/l ND ND ND - - -
36. | Copper (as Cu) mg/I ND ND ND - - -
37. | Residual Free Chlorin{ mg/I ND ND ND - - -
38. | Manganese (as Mn) mg/| ND ND ND - - -
39 Phenolic Compound | mg/l ND ND ND - - -
" | (as GHsOx)
40. | Selenium (as Se) mg/| ND ND ND - - -
41. | Silver (as Ag) mg/I ND ND ND - - -
42. | Sulphide (as 1%$) mg/l ND ND ND - - -
43. | Zinc (as Zn) mg/| 0.14 0.15 0.08 - - -
44, | Cyanide (as CN) mg/I ND ND ND - - -
45 Total Chromium (as i i i
"1 Cn) mg/I ND ND ND

46. | Vanadium (as V) mg/| ND ND ND - - -
48. | Oil & Grease mg/| <0.1 <0.1 <0.1 - - -
49. | Total Nitrogen (as N) | mg/I 19.3 26.4 23.9 - - -

Total Coliform MPN/ 70 90 110 - - -
50.

100ml

Source: RITES Field Study

The analysis of various parameters revealed the following findings:

T

T

The parameters such as phitrate, chloride(as Cliand Sulphate (as SO4) at all three
locationswere foundwithin the prescribed limits.

Parametersrelated to taxic substances including Boron, Cadmium, Arsenic, Lead,
Chromium, nickel, mercury, aluminium, barium, copper, phenolic compound,
selenium, silverand zing were not detected in any of the sampglecross théhree
locations.

Fluoride concentrations the surfacewater samplesvere within the permissible limit

of 1.5 mg/Lfor Class Gs per 2296 ¢ 1982 for Inland Surface Waters subject to
pollution. Howeveras thewater is not proposedor drinking no fluoride treatment

is required and no significant impact is anticipated on either metro operations or local
fluoride levels

DO levels ranged from 3.7 to 3.9 mg/L, which is slightly lower than optimal levels for
sustaining fish health

BOD values were observed in the range of 13 to 17 mg/L, which exceeds acceptable
limits, indicating moderate organic pollution. This suggests a considerable presence of
organic matter in the water, resulting in elevated microbial activity and oxygen
consunption.

Total coliform concentrations ranged from0 to 110 MPN/100mlat all three
locations suggesting the presence of microbial contamination
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Ground Water Quality
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As per CGWB datayound water in the district is alkaline in nature andanges from
moderately to highly saline. Analysiggound water is essential to assess whether the
construction and operation of th&SMRPcould potentially introduce contaminants or
pollutants into thesubsurface, thereby impacting ground watgrality throughthe leaching

process

To establish the baseline ground water qualitighe samples were collected along tiBVIRP

alignment orits vicinity. The samphg locations are shown iRigure5-2 andthe descriptiors

of groundwater quality monitoring locations angrovidedin Table5-7.

Table5-7 Location of Ground Water Samples

Location No Particulars Latitude Longitude Source
Gw1 Millennium City Centre 28.45739 77.07347 Bore Well
GW2 Sectorl0 28.447465 76.997526 Bore Well
GW3 Subhash Chowk 28.428566 77.058486 Bore Well
GW4 Sectord 28.472975 77.017484 Bore Well
GW5 Bajghera Road 28.502247 77.028314 Bore Well
GW6 Sector22 28.500839 77.059598 Bore Well
GW7 Rao Gjraj Singh Marg 28.300335 77.042368 Bore Well
GW8 Depot 28.43006 77.0211 Bore Well

Source: RITES Field Study

Thegroundwatersamples were analyzed feariousphysical and chemical constituents

assess their suitability fatomestic and irrigation use. The resultdtud water qualityanalysis

were compared withthe drinkingwater standardsas specified ihS 10500:2012. Ttaetailed

results are presented imable5-8.

1 The analysis indicasghat parameters such as pH, Turbidity, Sulphate, Fluoride, Iron
and Magnesium were within acceptable limétsrossall samples.
9 Calcium, Alkalinity, Chloride, Total Hardness and Total Dissolved Saigsied the
acceptable limits butremained within the permissible limitsfor drinking water

standards

(hloride levelsexceeded the eceptable limitsin all samples but remainedithin
permissible limits, except at Subhash Chowk (GWBgre the @loride contentwas

found within acceptable limits.

ToxicsubstancesncludingTotal Arsenic (As), Lead (Pb), Hexavalent Chromium (Cr+6),
Nickel (Ni), Mercury (Hg), Barium (Ba), Copper (Cu), Vanadium (V), and Phenolic
Compound (C6H50H) were not detectedany of the samples

Total Goliform and Faecal Goliform were alsonot deteded in any of the ground

water sanples, indicatingno microbiologicatontamination and serving as@ositive
indicator of good water quality intermsof micrabiological safety.
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Table5-8 Analysis of Ground WateBamples

1. | Temperature, °C 18.3 18.4 17.3 18.1 17.2 17.5 16.6 15.44 - -

2. pH Value - 7.4 7.44 7.36 7.48 7.52 7.4 7.38 7.44 6.58.5 No relaxation

3. Salinity PPT <1 <1 <1 <1 <1 <1 <1 <1 - -

4. Electrical Conductivity at 25 °C| pmhos/cm | 1619 | 1762 1312 | 1402 | 1810 2016 2614 2511 - -

5. | BOD at 5 days at 20 °C mg/| <2 <2 <2 <2 <2 <2 <2 <2 - -

6. | COD mg/| 7.4 8 <4 6.5 8.4 9.4 10.6 8 - -

7. | Nitrate mg/l 5.2 5.6 3.4 4.7 4.1 4.5 5.7 6.3 - -

8. Nitrite Nitrogen mg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -

9. | Turbidity NTU <1 <1 <1 <1 <1 <1 <1 <1 1 Max. 5 Max.

10. | Total Alkalinity (as CaCO3) mg/l 319 354 284 331 318 372 562 532 200 Max. 600 Max.

11. | Chloride mg/l 286 312 244 295 295 344 438 472 250 Max. 1000 Max.

12. | Total Kjeldahl Nitrogen (as N) mg/l <1 <1 <1 <1 <1 <1 <1 <1 - -

13. | Total Phosphorous (as P) mg/l <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -

14. | Ammonical Nitrogen (as N) mg/l <1 <1 <1 <1 <1 <1 <1 <1 - -

15. | Total Hardness (as CaCO3) mg/l 462 478 390 422 451 489 572 543 200 Max. 600 Max.

16. | Calcium (as Ca) mg/| 105 112 88 95 104 120 136 128 75 Max. 200 Max.

17. | Sulphate as SO4 mg/| 109 117 90.6 98.5 98 128 192 180 200 Max. 400 Max.

18. | Sodium (as Na) mg/| 79.6 86.4 54 66.5 79.8 95.6 98.7 92.6 - -

19. | TDS mg/| 917 952 766 852 977 1170 1411 1372 500 Max. 2000 Max.

20. | Total Suspend#Solids mg/| <1 <1 <1 <1 <1 <1 <1 <1 - -

21. | Total Phosphte (as PO4) mg/| <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -

22. | Boron (as B) mg/| ND ND ND ND ND ND ND ND 0.5 Max 2.4 Max.

23. | Magnesium (as Mg) mg/| 48 48 41 44.6 46.2 45.7 56 52 - -

24. | Potassium (as K) mg/| 1.36 1.82 1.92 2.17 1.58 1.94 1.62 1.34 - -

25. | Fluoride (as F) mg/l 0.35 0.48 0.39 0.42 0.44 0.52 0.4 0.38 1 Max. 1.5 Max.

26. | Cadmium (as Cd) mg/| ND ND ND ND ND ND ND ND 0.003 Max. | No relaxation

27. | Total Arsenic (as As) mg/| ND ND ND ND ND ND ND ND 0.01 Max. | No relaxation

28. | Lead (as Pb) mg/| ND ND ND ND ND ND ND ND 0.01 Max. | No relaxation

29. | Hexavalent Chromium (as Cr+6 mg/| ND ND ND ND ND ND ND ND - -

30. | Nickel (as Ni) mg/| ND ND ND ND ND ND ND ND 0.02 Max. | No relaxation

31. | Mercury (as Hg) mg/| ND ND ND ND ND ND ND ND 0.001 Max. | No relaxation

32. | lron (as Fe) mg/| 0.24 0.2 0.18 0.13 0.28 0.22 0.29 0.31 1 Max. No relaxation
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33. | Aluminium (as Al) mg/| ND ND ND ND ND ND ND ND 0.03 Max. 0.2 Max.

34. | Barium (as Ba) mg/| ND ND ND ND ND ND ND ND 0.7 Max. No relaxation

35. | Copper (as Cu) mg/| ND ND ND ND ND ND ND ND 0.05 Max. 1.5 Max.

36. | Residual Free Chlorine mg/| ND ND ND ND ND ND ND ND 0.2 Min. 1 Min.

37. | Manganese (as Mn) mg/| ND ND ND ND ND ND ND ND 0.1 Max. 0.3 Max.

38. | Phenolic Compound (as mg/l ND ND ND ND ND ND ND ND 0.001 Max. 0.002 Max.
C6H506)

39. | Selenium (as Se) mg/l ND ND ND ND ND ND ND ND 0.01 Max No relaxation

40. | Silver (as Ag) mg/l ND ND ND ND ND ND ND ND 0.1 Max. No relaxation

41. | Sulphide (as H2S) mg/l ND ND ND ND ND ND ND ND 0.05 Max No relaxation

42. | Zinc (as Zn) mg/| ND ND ND ND ND ND ND ND 5 Max. 15 Max.

43. | Cyanide (as CN) mg/l ND ND ND ND ND ND ND ND 0.05 Max No relaxation

44. | Total Chromium (as Cr) mg/l ND ND ND ND ND ND ND ND 0.05 Max No relaxation

45. | Vanadium (as V) mg/l ND ND ND ND ND ND ND ND - -

46. | Oil & Grease mg/| <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 - -

48. | Total Nitrogen (as N) mg/| 5.2 5.6 3.4 4.7 4.1 4.5 5.7 6.3 - -

49. | Total Coliform MPN/100ml| Absent| Absent| Absent| Absent| Absent| Absent | Absent | Absent - -

50. | Faecal Coliform MPN/100ml| Absent| Absent| Absent| Absent| Absent| Absent | Absent | Absent - -

Source: RITES Field Study
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5.3.3 Drainage

The drainage systenm the project area fallsvithin the Yamuna SuiBasin.The district is
traversed by two seasonal riverSahibi and Indrani and comprises large depressions and
natural streamsThedepressions in the district ar€halipur, ChandainfangelUjina, Kotla
Dahar Jheels andajafgah Lake.

The drainage pattermvithin a 10 km radiusof the project areas shown inFigure5-4. The
GMRRalignmentprimarily passethroughthe urban areaof Gurugram City ancdrossesmall
streams/nalasthe details of which argiven inTable5-9.

Table5-9 Stream/Nala Crossings

1. Ashok Vihar Sector3 16859 Ashok Vihar
2. Cyber city /Udyog Vihar Phase |  Cyber city 25670 Cyber city
5.4 Floods

The maincausesof flooding in the districtare the heterogeneous topographyike hillocks
and undulaing terrain, and rapid urbanisationwhichhasplaced significant pressure on the
natural drainage systes)leading toinstances ofurban flooding.Floodprone villages in
Gurugram Tehsil are Bajghera, Chandu, Budhera, and Daultabad

Criticalareasprone to stormwater stagnation near theGMRPalignment are given iffable
5-10.

Table5-10 Critical Areas prone t&tormwater Stagnation Neathe Alignment
| SNo|  Waterlogging Points/Location |
Hero Honda Chowk & Opposite TPS

Subhash Chowk

Bakhtawar Chowk

Umang Bharadwaj Chowk Eimgiri Chowk

Khandsa Chowk

Basai Chowknd Flyover

Near ESHospital towardsSector9A

Sec¢or-4/7 Chowk

9. | Presidium School Flyover Sector 2/3 & Krishna Cliral&m Vihan

Source: Gurugram flood control order year 2@243 Department of Revenue and Disaster Management,
Government of Haryana

QINO ORI
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Figure5-4 Drainage Map of the Project Area

Drainage Map
76°54'0"E 77°4'0"E
|
Bharat.y yala T
| ' PP gaqarptn v
N Naslrpur A W+
‘ hyam Vih ' a2 / Manglapuri Sadar B N
| Goela Khurd 3 " oﬁe’i Purannagar
_ s Tajpur KhurdQUIENTRm /o o yai J Pelsadpur
Pipfiwala Kalan ~ e Basanigaon
" " Reola Khanpur Chhewla izl
Pindwala Khiurd - Pochanpur | Mahramnagar -
’ o . 7 ;. phul siras | . Mm:'d.b’d Paha
Daulatpur  Kanganheri _ N = {
Asalatpur Khadar : ' Wgpnauligharthal . . A
: Nay [ Mahipalpur._~ ' 7
I p%ca ' \ [ Chatafpur
Gfimmanhera Samalka' , -
: era- b e i L Rangpuri
~~ (4 ’O'J”Tp“m" : o Masudpur 2 —' /
/ | AT P
_/', *_ f ¥ c’?ﬁun& . D:.m—, 'M 9kri - Mahrauli
S Magkrua % aherdTqg Vindr
‘ Daulataad e Kot = '
. Kherki Majra Dhankot TKaqmpur 2 Na b. Ghatornl  sultanpur  Chhatarpur
: st | Gurugra m-«rm¥ erLity
@t { o CUNROW ~ Dhankot-.  Dhanwanpur khrall . ‘Arjangarh Gadalpur -
x | Chandu 2 “Gurgaon ‘— = ‘ﬂ ___Ayanagar ol . tg
' ChandarnagarCity Centre f ~  Junapur 8
i T’;\a Bamripur -_-,l Basa Arjunnagar Mll»l'en nlum 2 - @
I = f Sha,”o
) S : :
Garhi Harsaru G'ff‘_‘" Kalan ndhinagar oo £ g nl"iky £ e ntr e i Natge=—,
Garauli Garauli Khurd - o RS i
pey ; & . (- Mandi o i
Harsaru "Khandsa 7 Islampur \Lnimbad H'M“' cwupomn_ ar
Wairpur o G”«ua 3 Shamashpur ey S
| PR O Bagre, o, Tikri : LS S o=
Hayatpur uhammadpur "h_lm Sba,, . | Ghata Kanagarpur N JL:.&lr?:‘ﬂno{ola’ ',
Meoka . Begampur KhatoulalepurJ“,ﬂ. o i :*]_ A O ;."
DT - Badha - Ghasaula 4,“‘7%/ o
Sikindarou Badha’ Kherki Daula vﬁﬂha\ﬂ” e 0 L, harale .
Namdaq::tehpur : NangI’ UnukpurBebnmpur\n ¢ Qe dh:hnr T uclie
nkraula : 3“5"3'\9“L IModa\im B 0, 1S - Ve, 8
. Darbaripur o i~
% T Nupurdnarsa oo G“"p"r, rx% A
‘ % LakhnaulaRampur Hasanpur ¥ &V %" : ,-‘\‘ ' g
T Dnani Rampur " pair Onumaspur K% o -
& (] - / | A
| o , Shikohpur 5
J 3 Sakatpur
Naurangpm‘ oo
Legend 2
_ —.) SGairatpur
Metro Alignment Line
A Village Name
=
o
2 == Inter-State Boundary - \Z
= . - _‘J . o = =— — 18
—-|¢—— Drainage -
= Canal Project Name Source of Data
- River/Nal Proposed Metro Rail Corridors ?:;‘;{‘:;t";ﬁa P g
iver/Nala . : ) )
Metro Corridor from 53H2, 53H3
Water Bodies Millennium City Centre to
. Cyber City Gurugram Scale: 1:40,000
10 KM Radius Buffer yher Ciy anig AL
Metro Alignment Line Faper Size. A
76°54'0"E 77°430°E > = -
Source: RITES
49

ESIA Report

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

5.5 Meteorology

Air pollutant dispersion and concentration from both point and fmmint sources are
significantly influenced by meteorological and topographical conditidvisteorological
parameters such as temperature, wind speed and direction, humidity, and rainfall play a
crucial role in regulating the transport and diffusion of pollutants in the atmosphere
D dzNHz3 NJ Y Q sharéxfersaty GeBerallyadry air (except during the monsoon season),
hot summers, and cold winters. The region experiences four distiragoses(i) Summer.
March to end of Junge(ii) Monsoon July tomid-September(Suthwestmonsoon); (iii) Post
Monsoon Mid-September to end of November; (Mjinter: December tcearlyMarch.

Temperature: The district experiences considerable seasonal variation in temperature
January is the coldest monthwvith an averagemaximum temperature of 22.2°C and a
minimum of 6.9°C. May and June are the hottest months, with June reachiamgeaage daily
maximumtemperature of 40.8°@nd occasionallgxceeding 45°C.

Rainfall: Approximately 72% of the district's annual rainfall occurs between July and
September, with July and September being the rainiest months. The average annual rainfall
is approximately 505.4 mm

Humidity: The air remains generally dry throughout the year, except during the monsoon.
April and May are the driest months, with morning relative humidity around 30% and
dropping below 20% in the afternoons. Humidity is highest during the southwest monsoon
season.

CloudinessOvercast or heavily clouded skies are typically observed during the monsoon and
occasionally for short spells in winter. For the remainder of the year, skies remain mostly clear
or lightly clouded

Winds Windsaregenerallylightthroughout the yeabut gainmomentumduring the simmer
and monsoon seasons. During the monspemds mainlyblow from the east or southeast,
whereasduring therest of the year, they predominantly blow from the west or northwest,
shifting to a northerly direction in the afternoon.

Special weather phenomenaBetweenApril and June the region experiences thieighest
frequency ofdust stormsand thunderstorms sone of which can be intense While some
thunderstorms are drypthers are acompanied by heavy showers and occasional hail.
Thunderstormgnayalsooccur in winter associated witiWestern disturbances.

Wind RoseThe wind rosaliagramfor Gurugram is shown iRigure5-5, indicates that winds
predominantlyblow from the west17% northwest21%, with calm conditions recorde.5

% of the time.Combined, theeastwest direction accounts for 22% of wind flow, while the
northwestsoutheastaxis accounts for 31.5%. The wind rose also shows that 98.9% of the
wind speeds fall below 10 knots in the easest direction
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Figure5-5Wind Rose Diagm for Gurugram
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5.6 Air Environment

The pollution levels in Gurugram city are determined by the existing Ambient Air Quality Index
(AQI) which classifies air quality insixcategoriesGood, Satisfactoryoderate, Poor, Very

Poor and Severds per CPCB datag ambient air quality irthe district varies from moderate

to very poorfor most pars of the year

The baseline air quality surveyas undertaken to evaluateompliance withnational air
guality standards. Monitoring wasarried outat 12 locations near theGMRPalignment and
depot for four weeksfrom November 2023 to January 202Mlonitoring sites were
strategically selectetb represent areast major road intersections, commercial areas and
places with high population density or sensitipepulations. The ar quality monitoring
locationsarelistedin Table5-11and shown irFigure5-2. The results of the air quality analysis
aresummarisedrable5-12.

Table5-11 Description of Air Quality Monitoring Locations

Al. Millennium CityCentre 150 28°27'26.02"N 77° 4'24.61"E
A2. Subash Chowk 20 28°25'42.33"N 77° 2'18.07"E
A3. HeroHonda Chowk 32 28°26'9.82"N 77° 0'33.88"E
A4, Umang Baradwaj Chow 10 28°26'49.86"N| 76°59'52.09"E
A5, Basai Chowk 5 28°27'30.12"N| 76°59'24.91"E
AB6. Sector 47 Chowk 46 28°28'23.77"N 77° 1'4.31"E

A7. Ashok Vihar 20 28°29'9.89"N 77° 1'11.75"E
As. | Near Bajghera Road 36 28°30'7.96'N | 77° 1'42.74°E

Station
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A9. Rejang La Chowk 56 28°30'31.57"N| 77°2'38.83"E
A10. Palam Mod 40 28°30'9.52"N 77° 4'4.43"E

All. Cyber City 20 28°29'50.50"N| 77°5'13.82"E
Al2. Depot 95 28°25'47.D8'N | 77°1'15.672"E

Source: RITES Field Study

Table5-12 Analysis of Ambient Air Samples in Project Area

Permissible Limias per(NAA@B) | 60* 100* | 80* 80* 2%* 100** NS
Unit | ug/m3 | pg/m3 | ug/m2 | pg/m3 | mg/m?3 | pg/m3 | pg/m3

a1 | Millennium City | 1 | 112.8] 2205 105 | 248 | 09 | 261 | ND
Center 2 | 1194 2391 12.7 | 261 | 09 | 272 | ND

1 | 1195 2324 113 | 19.7 | 1.2 | 245 | ND

A2 | Subash Chowk === g 135 | 185 | 1.2 | 258 | ND
A3 | HeroHonda 1 | 1495 259.3| 12.7 | 245 | 1.1 | 345 | ND
Chowk 2 | 1376 2421 122 | 269 | 1.2 | 289 | ND

s | Umang Baradwaj | 1 | 113.8] 2059 104 | 187 | 1 ND | ND
Chowk 2 | 927 | 189.3| 123 | 192 | 09 | ND | ND

. 1 | 1385 2462 | 123 | 206 | 08 | 37.4 | ND

A5 | Basai Chowk 2 | 131.8| 239.7| 135 | 27.7 | 09 | 294 | ND
1 | 1189 2425 105 | 198 | 1.1 | 242 | ND

A6 | Sector 47 Chowk == o369 12.7 | 205 | 09 | 293 | ND
. 1 | 896 | 2053 | 124 | 221 | 09 | 292 | ND

AT | Ashok Vihar 2 | 1025| 2196| 138 | 243 | 08 | 274 | ND
ng | Near Bajghera 1 | 1125 209.8| 135 | 242 | 1 | 269 | ND
Road Station 2 | 1264 2359 141 | 235 | 1 | 282 | ND

. 1 | 1236 2496| 193 | 275 | 09 | 305 | ND

A9 | Rejang La Chowki— == o oo 5 T 205 | 284 | 1.1 | 28.2 | ND
1 | 1108 2452 | 175 | 245 | 09 | 268 | ND

A10 | Palam Mod 2 | 1195]| 2408 161 | 238 | 09 | 253 | ND
. 1 | 1145 2438 183 | 374 | 1 | 322 | ND

ALl | Cyber City 2 | 1169 2375| 189 | 389 | 1 205 | ND
1 | 121.7] 2289 135 | 242 | 1 ND | ND

Alz | Depot 2 | 1059] 1984 | 153 | 254 | 1.1 | ND | ND

Source: RITES Field Study
Remarks: (*) 24 Hour Average; (**) Annual Average; ND=Not Detected

Thefindings ofair quality monitoringare as follows
PMwo& PMe s concentrationexceecekdthe permissible limits for residentiahdustrial
and sensitivareas at all locations.

T

T SOx, NOx and C@vels werewithin the permissible limits foall land use categories
across all monitoringpcations.

1 Ozone was detectedt alllocationsexcept at A4and theconcentration levelst all

locationswere within permissible limits.

Hydrocarbons wre not detectedat anyof the monitoringlocations
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1 Based on thenonitoring results, the AQI in the project areengedfrom 199 t0322,
categorisinghe air qualityasmoderate to very poor.

5.7 Noise

The onstruction and operation of &MRPcorridor generate noise, which may impact
adjoiningareas. Noise monitoring essential to assess baseline conditions amglement
appropriatemitigation measures.

To evaluate existing noise levels and anticipate potential prejeted impacts, monitoring
was conducted at 20 locations along the alignment and within the project &leiae évels

were recorded hourly over two consecutive days to evaluate time and nighttime

noise intensity

The noise monitoring locations are givernTiable5-13 and shown irFigure5-2 and while the
recorded noise levels asummarizedn Table5-14.

Table5-13 Description of N@se Monitoring Locations

Fortis Hospital, near

N1. Millennium City 150 28°27'26.02"N| 77° 4'24.61"E Silence
Center

N2. Subash Chowk 20 28°25'42.33"N| 77° 2'18.07"E| Residential

N3, | Jdvog Vihar Phase 70 28°26'35.19"N| 76°59'57.90"E|  Silence
Metro station
Near Greenwood

N4. Public school (Basai 10 28°27'42.84"N| 76°59'24.59"E Silence
Pond)

N5. ESIC Hospital 22 28°28'3.40"N | 77°0'3.09"E Silence
NearJain Sant Phoo

N6. Chand Ji Charitable 60 28°28'40.46"N| 77° 0'59.35"E Silence
Hospital
Block C2INear 0 41 "

N7. Blossoms Primary 25 28°29'36.86"N 777 111.04°E Residential
Schoo] Sector 3

Ng, | InfrontofG AV 25 28°29'55.02"N| 77° 1'25.12"E| Residential
International School
NearKrishna Chowk

NO9. Presidium School, 36 28°30'7.96"N | 77° 1'42.74"E| Commercial
Palam Vihar

N10, | Manipal Hospital, 56 28°30'31.57'N| 77° 2'38.83'E|  Silence
Palam Vihar

N11, | Near Rotary Public 20 28°30'8.89"N | 77° 3'52.58"E| Silence
School

N12. Cyber City 20 28°29'50.50"N| 77°5'13.82"E| Commercial

N13. 'F\)'Ziun'te‘:hcyber 20 28°26'32.72"N| 77° 3'25.61"E| Commercial

N1g, | Sector47 Metro 5 28°26'5.24"N | 77° 2'57.84"E| Commercial
station
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N15. ;Zflt;: 72/A Metro 20 28°25'35.32"N| 77° 1'28.75"E| Commercial
N16. HeroHonda Chowk 15 28°26'9.43"N | 28°26'9.43"N | Commercial
N17. Sector 47 Chowk 10 28°28'23.77"N| 77° 1'4.31"E | Commercial
N18. Sector 5Gol Chakkar 32 28°29'9.98"N | 77°1'12.23"E| Commercial
N1g, | Sector22Metro 40 28°30'0.52'N | 77° 44.43€ | Commercial
station
N20, | Udvog Vihar Phase 20 28°300.69"N | 77° 4'49.60"E| Commercial
Metro station
Source: RITES Field Study
Table5-14 Noise Levels (in dB) in the Project Area

NL. 1 418 | 64.0 | 575 | 474 | 625 72.5 63.9 48.5

2 439 | 64.9 | 59.8 | 485 62.4 69.3 63.9 49.9

NS 1 43.7 | 63.1 | 56.6 | 52.3 61.0 71.2 62.4 52.2

2 425 | 64.5 | 58.2 | 50.9 62.9 71.9 64.4 51.8

N3. 1 364 | 525 | 47.6 | 43.3 | 524 62.3 53.9 44.1

2 372 | 52.6 | 46.6 | 415 | 52.6 64.1 54.1 44.6

NA. 1 36.8 | 53.0 | 46.6 | 415 | 528 64.3 54.3 44.2

2 37.3 | 53.3 | 46.9 | 41.7 | 534 65.3 54.9 44.8

N5, 1 379 | 67.0| 50.9 | 428 | 52.8 68.1 53.7 44.8

2 388 | 66.1 | 50.4 | 42.8 | 52.1 67.3 545 435

NG. 1 396 | 545 | 43.8 | 40.0 | 51.7 62.8 53.2 43.6

2 38.6 | 54.8 | 44.7 | 405 525 63.9 54.0 43.7

N7 1 423 | 67.3 | 56.8 | 44.0 | 53.1 70.8 53.8 445

2 435 | 68.0 | 57.6 | 45.1 53.4 72.1 54.3 44.1

NS. 1 416 | 66.6 | 59.3 | 48.2 62.4 68.9 63.9 44.6

2 40.8 | 67.7 | 59.8 | 43.2 63.1 68.1 64.7 45.7

NO. 1 38.7 | 64.4 | 60.2 | 47.5 61.2 66.8 62.6 48.3

2 375 | 63.6 | 59.3 | 47.0 60.4 65.3 61.7 47.7

N10. 1 39.2 | 62.4 | 59.3 | 457 | 524 67.3 53.7 43.9

2 409 | 64.4 | 595 | 47.4 52.9 66.2 54.1 44.4

N1L. 1 38.4 | 50.0 | 43.6 | 40.4 | 533 66.3 54.8 44.4

2 395 | 49.4 | 43.6 | 40.6 | 52.0 64.8 53.5 44.7

NL2. 1 38.1 | 63.4 | 57.3 | 496 | 59.7 67.5 61.2 50.1

2 37.3 | 63.8 | 558 | 485 | 59.1 66.3 60.5 49.4

N13. 1 429 | 66.4 | 60.6 | 43.9 63.2 68.5 64.5 49.7

2 41.2 | 64.8 | 60.1 | 44.9 62.5 70.1 63.7 50.5

N14. 1 354 | 55.2 | 46.0 | 411 | 529 63.9 54.5 44.4

2 36.6 | 55.4 | 46.3 | 40.1 | 524 62.8 53.9 43.8

N15. 1 40.7 | 56.0 | 45.2 | 41.8 | 53.3 65.9 54.8 44.9

2 38.1 | 539 | 459 | 411 | 51.8 62.3 53.3 43.8

N6 1 419 | 65.9 | 53.6 | 51.6 62.7 72.5 64.3 52.1

2 42.8 | 66.6 | 55.3 | 51.8 64.3 73.1 66.0 52.9

NL7. 1 375 | 65,5 | 60.2 | 494 | 523 65.3 53.9 44.1

2 40.1 | 65.7 | 60.4 | 471 | 526 66.2 54.3 43.9

N18. 1 39.2 | 549 | 454 | 414 | 527 64.1 54.3 43.4
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StationId | Day | Lmin | Lo Lso Loo Leq Lmax | Legday | Legnight
2 38.6 | 54.6 | 45.3 | 40.0 | 53.3 65.3 54.8 44.2
N1O. 1 385 | 68.3 | 58.0 | 42.8 | 63.3 69.7 64.8 47.4
2 379 | 679 | 59.1 | 424 | 63.1 68.9 64.6 47.3
N20. 1 419 | 65.2 | 57.6 | 446 | 52.8 67.3 53.7 44.6
2 423 | 63.4 | 575 | 436 | 53.1 66.5 54.5 44.2

Source: RITES Field Study

The analysis of noise level monitoring reveals the following observations

1 Day time and nightime noise levels at locationd1, N3, N4, N5N6,N10 and N11
exceeced the permissible limits for silencanes

1 At location N7 noise levels during both da@yne and nighttime were within the
permissible limits for a residential zone. However, at location N2, both daytime and
nighttime noise levels exceeded thermissible limitfor residential areas. At location
N8, noise levels exceeded the permissible limits during daytime on both sampling days
andnighttime on one of the sampling day

1 Daytime and nighttime noise levels at locations N9, NP3, N14, N15N17, N18,
N19and N20 were within the permissible limits for commercial zdth@wever, athe
N16 location noise levels exceeded the daytirhmit for a commercial zonen one
sampling day

1 Noise levels at locations N2, N6, N12, N13, N14, N15, N16, N17, N18 and N20 were
found within the permissible limits for residential and commercial zones.

1 Fortis Hospital neaMillennium City Centre and the area around GAV International
Schoolboth classified asensitive zonesvere observed to havelevated noise levels.

1 The variation in baseline noise levels between locations such as N3 and receptors N1,
N8, and N13 reflects differences in local traffic movement, urban density, commercial
activity, and surrounding landse characteristics along the project corridor.

1 Sensitive receptors such as hospitals (N1, N5, N10) and schools (N4, N8, N11) have

been considered in the assessment based on their location, surrounding environment,
and proximity to the corridor. Variations in exposure conditions, such as Greenwood
Schod (N4) at 10 m and Fortis Hospital (N1) at 150 m, are inherently reflected in the
monitored and predicted noise levels.

5.8 Vibration

Human response to vibration is subjective axagh vary significantigmong individuals. When
vibrationsaretransmitted throughfloors and walls, they mayecomeperceptibledepending
on their amplitude and frequencyuch vibrations cacausethe rattling of windows, dishes
and other objectsresulting in audible disturbances known as grotouine noise Ground
borne vibrationis often caused by trains, buses on rough roagmstruction activitiesuch
aspile-drivingor the use of heavgquipmentcan bea significant concern for residertiging
near transit routes.Blasting activities are not required f@MRP The existing sources of
vibration in the project area areongoingconstructionactivities vehicular trafficand train
movement Another factor that is significant ithe propagationof groundborne vibration is
the soil and subsurfaceonditions
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To assess baseline vibration conditioB4;hour vibration monitoring was carried out at 10
locations, as listed iffable5-15 and shown inFigure5-2 Using avibration level meter. The
vibration meter recorded vertical vibrations in VdB, and the summary of reisyitesented

in Table5-16.

Table5-15 Description of VibrationMonitoring Locations

V1. Fortis Hospital 15 28°28'24"N | 77°04'22"E Sensitive
V2. Manipal Hospital 70 28°30'33"N | 77°02'28"E Sensitive
V3. ESIC 50 28°28'03"N | 77°00'03"E Sensitive
V4. INOX Mall 45 28°28'24"N | 77°01'02"E Commercial
V5. Unitech Cyber Park 52 28°26'35"N | 77°03'25"E Commercial
V6. Greenwood School 50 28°27'44"N | 76°59'26"E Sensitive
V7. Presidium School 10 28°30'10"N | 77°01'46"E Sensitive
V8. \S/ﬁgf'ﬂzz Palam 60 28°30'10"N | 77°03'59"E | Residential
Apartment Near omEt A S . .
VO, SEbhash Chok 150 28°25'42"N | 77°02'17'E | Residential
V10. | Infosys Ltd. 100 28°25'35"N | 77°01'40"E Commercial

Source: RITES Field Study

Table5-16 Vibration Monitoring Results

V1 | Fortis Hospital 69 51.5
V2 | Manipal Hospital 56 56.0
V3 | ESIGHospital 61.8 47.8
V4 | INOX Mall 60.1 36.6
V5 | Unitech Cyber Park 66.2 53.8
V6 | Greenwood School 79.9 69.4
V7 | Presidium School 54 40.0
V8 Sector-22, Palam Vihar 66.8 51.2
V9 | Apartment near Subash Chow 69.9 46.4
V10 | Infosys 63.5 47.0

Source: RITES Field Study

The monitoring results indicate that ambient vibration levels at all locations, except V6
(Greenwood School), are within the permissible limits prescribed by RDSO. Although the
vibration level exceeded the permissible limit at location V6, natural atteonatduced it

to within permissible limits at the receptor location.

At Greenwood School, the ambient vibration level (79.9 VdB) and receptor vibration level (69.4
VdB) represent source and receptor conditions, respectively. The lower vibration level at the
receptor location is consistent with expected attenuation and ground damping effects with
increasing distance from the source.

The variation in vibration levels between receptors, such as INOX Mall (36.6 VdB) and
Greenwood School (69.4 VdB), reflects normal site-specific influences including local
activities, traffic conditions, ground characteristics, and receptor distance from the source.
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Such variability is expected in urban environments and is adequately represented through the
baseline monitoring data.

5.9 Biological Environment

This sectiorpresentsthe baselinestatus ofthe biological environmentithin the project
area based orprimary data collected through field surveys and secondary data collated from
relevantliterature. The scope of théiologicalbaselineincludes assessments fvbra, fauna,
habitats and overall biodiversitin the region The project area falls within the Sewrid
biogeographical zone

Treeinventorywas carried out by identifying tree species with a girth greater than 30 cm at
chest height. Species identification was conducted using taxonomic manuals, published
literature, and verified sources such as the Botanical Survey of India (BSI) and the
StatéDistrict Forest Department. Faunal species were documented through primary surveys
and validated secondary sourcesll identified faunal species were screened against the
Schedules of the Wildlife (Protection) Act, 1972, and cuvesgied with the Intenational

Union for Conservation of Nature (IUCN) Red List to determine their conservation status

5.9.1 Forest Area

Haryana's landscape is primarily agricultural, with approximately 80% afrets under
cultivation. Forestry activities arprimarily concentrated irthe rugged Shalik Hills in the

north and the Aravalli Hills in the south. Forests in Haryana are classified as Reserved,
Protected and Unclassified under the Indian Forest Ad927 and the Punjab Land
Preservation Ac¢t1900 The stat€ Jorest cover constitutes around 3.63%of its total
geographical areal' heareawisedistribution of forests bycategoryis providedm Table5-17.

Table5-17 Categories of Foresis Gurugram District

S. No. | Type of forest Area (in hectares)
1. Reserved Forest/ Block Forest 214.89
2. Protected Forest 144.68
3. Unclassified Forest 22.66
4, Areas closed under section 4/5 of PLPA 1900 6824.85
5. Strip forests (Protected) 1443.59
6. Areas closed under Section 38 247.37
Total 8898.04

Source: Divisional Forest Office, Gurugram

An unclassified forest area of 1.725 ha (4.26 acres) is located near the Sector 10 Metro Station
and is classified as a terrestrial modified habitat. The entry/exit of the Sector 10 Metro Station
falls within the unclassified forest, whigdpredominantly occupied by Vilayati Kikar (Prosopis
juliflora), an invasive species commonly found along roadsides in India. This species is known
for its rapid growth and aggressive spread, often displattieggrowth of native vegetation.
Approximately 3,598 sgm (etualent to 0.3598 hai.e. 21% of the total forest area) will be
required for the construction of the metro alignment and station infrastructure. The entire
forest-designated area will not be impactgohly a limited portion is proposed to heilised.

The location ofhe forest area is depicted iRigure5-6.
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5.9.2 Flora

Figure5-6 Location of Forest Area at Entry/Exit of Sectbd® Metro Station

» . -

The common tree speciggentified dong the GMRP corridor durinipe field study are
provided inTable5-18.

Table5-18 Tree SpecieBoundalong theGMRPCorridor

1. Ailanthus excelsa Ullo Neem Native
2. Albizia lebbeck Siris Native
3. Alstonia scholaris Saptaparni Native
4. Azadirachta indica Neem Native
5. Senegalia senagal Khairi Native
6. Broussonetia papyrifera Paper mulberry Native
7. Cassia fistula Amaltas Native
8. Dalbergia sissoo Shisham Native
9. Delonix regia Gulmohar Exotic
10. | Eucalyptus cameldulensis Safeda Invasive
11. | Ficus benghalensis Bargad Native
12. | Ficus religiosa Peepal Native
13. | Ficus glomerata Gular Native
14. | Leucaena leucocephala Subabul Invasive
15. | Melia azedarach Bakain Native
16. Putranjiva roxburghii Putranjiva Native
17. Polyalthia longifolia Ashok Native
18. | Pongamia pinnata Karanja Native
19. Prosposis juliflora Vilayati Kikar Invasive
20. | Senegalia catechu Khair Native
21. | Terminalia arjuna Arjun Native
22. | Vachellia nilotica Babool Native

SourceRITES Field Study
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5.9.3 Fauna

Wildlife speciegound in Gurugram distriahcludeCommon langur, Golden Jackal, Leopard,
Jungle Cat, Indian Grey Mongoose, Nilggonkey, Sambaretc Smallmammalssuch as
squirre and mice are also present along witteptileslike the @mmon Garden Lizard and
Rat Shake.The list of birdand animalspeciesobservedin the district, along withtheir IUCN
conservation ttus andclassification under th&VPA, 1972is providedin Annexure 5.2

5.9.4 Habitatand Biodiversityin the region

Forthe ecological studya bufferdistance ofLO kmon either sde of theGMRRalignmenthas
beenconsidered Sultanpur National Parfa designatedRamsar Sife KBA/IBA irSector 101,
Basaiand Najafgarh Jhealrelocated withinthis 10 km radius from th&MRPalignment.

5.9.4.1  Sultanpur National Park

SultanpurNationalParkis an intermittent freshwaterwetland andhas beerdesignatedasa
Wetlandof Internationallmportance (Rmsarsite) under the BmsarConvention. The mosaic
of habitatswithin the park supports apectacular diversity of species

It is located abouB.2 km from the nearest point of theroposedspur from Basai Village to
Dwarka Expresswayhe National Park covers an area of 143lelocation map of the park
is represented in

Figure5-7.

According to Rodgers and Pan@4#i 987) classification, th Ramsawetland falls withirthe
semtarid biogeographic zone and features habitasch asgrasslands and marshes.
Sultanpur National Park sheenassignedBA SiteCode INHRO4. Itwasdeclared a National
Park in July 1994ndrecognisecasa Ramsar site in 2021

As per theMoER.CC Notification dated 27.(2010,a 5 kmradius from he park boundary
has been declared aBcoSensitive ZondESZ)The endpoint of thespur is3.2 km from the
boundary d ESZThe wetland forms the core area of the National Raskprimarily fed by
overflow from nearby canals and agriculturafields andis also replenished by saline
groundwater.

Flora:The vegetation of this park is tropical and dry deciduous, and theifichadesgrasses,

Khair Genegalia catechu)Xaranja Pongamia Pinnafg Arjun TTerminalia arjuna) Bargad

(Ficus benghalensijsiNeem Azadirichta indica)Babool Acacia nilotica and Israeli Babool
(Acacia tortilisketc.
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Figure5-7 Map showingSultanpur National Park and Alignment

Map showing Sultanpur National Park and Spur £ ! Legends

@® KBA/IBA in Sector 101,
Basai

“ Proposed Metro Alignment

@ Sultanpur National Park

Source: RITES

Fauna:The terrestrial faunaf Sultanpur National Park includes species sucthas\ilgai
(Boselaphus tragocamelysindian Hare l(epus nigricoll}s Golden JackalCanis aureus
indicug, Indian Grey Mongooséiérpestes edward3jiRhesus Macaquél@caca mulattg,
etc.

Avifauna The wetlandsupportsa richdiversity ofavifaung with over250 species of resident,

winter migratory and local migratory waterbirdecordedat variouscritical stages of their

life cycles.The site hosts several globally threatened species, including the Ciritically
Endangered Sociable Lapwiryanellus gregariys the endangered Egyptian vulture
(Neophron percnopterysthe Saker falconRalco cherrug =t | f £ | & ediacetusd a K S|
leucoryphu¥ andthe Blackbellied tern Sterna acuticauda The site regularly supportsrer

7% of the biogeographicopulation ofthe Barheaded gooseAnser indicusand more than
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8% of the Greylag goosAr{ser ans@rpopulations, underscoring its international ecological
significance Othernotable bird peciesobserved in the parkclude:

Raptors: Crested sparrowhawkAgcipiter trivirgatus) Besra Accipiter virgatus),Shikra
(Accipter badius), Eurasiaparrowhawk Accipter nisus),

Mynas: Common mynaAcridotheres tristi),Jungle mynaAcridotheres fusca)Bank myna
(Acridotheres ginginianus),

Others: Indian great reed warblerAcrocephalus stentorusfyommon sandpipefActitis
hypoleucos)QOriental skylarkAlauda gulgula)and Common kingfisherAlcedo atthis)are
also found in the park.

5942 KBA/IBA inSector 101, Basai

KBA/IBAIn Sector 101 Basaiwas historically characterisedas a lowlying areaand holds
considerablescologicakignificanceparticularly for its aviatiodiversity.lt wasrecogrisedby
KBA as aiBA under site code INRO1 andisalso listed as a KBA due to its rinlesupporting
a wide variety ofmigratory and resident bird speciggcorded over the years The IBA
assessment conducted in 2004 established that the site in Sector 101, lBasaiultiple IBA
criteria, includingAl- Presence of globally threatened species, AQipporting at least 1% of
the biogeographic population of certalmrd species and A4iiHosting large congregations of
birds.

KBA/IBA irSector 101, Basas not notified as a wetland bgol and ®H, andit is not listed

in theIndian National Wetland Inventory. As gée GurugranMaster Plan 2031, Sector 101
iscategorisecasd t dzo f A Osuéhasiatdr Warlks sDisposal Works and GBigbstation
The slient feature of theareais provided inTable5-19and

Figure 5-8 lllustratesthe location of the KBA/IBA in Sector 101, Basai, as marked on the
Gurugram Master Plan 2031

Table5-19 Salient Feature ofKBA/IBA inSector 101, Basai

S. No, Parameters Description
1. | Name Basai Wetland as per IBA, 2004
2. | Location Sector 101Basai
3. | Coordinates HYy &n T b Tcdhy 9
4. | Biogeographi@Zone SemiArid
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5. | Area Approx. 250 Acres
6. | Sourceof Water The main source of water is overflow water from
broken drain, which carries Effluent fraime nearby
STP.
7. | Natification if any Not notified asa wetland by theState and Centr
Government
8. | Landuseasperthe MasterPlan,2031 | Sector 101 iscategorisedl & &t dzof A O
of Gurugram Water Works, Disposal Works, and Gsigbstation
9. | WhetheraRamsasite? No
10. | Whetheraprotectedsite? No
11. | Listedin ImportantBird Area(IBA) Yes, as pdhe IBA assessment in the year 2004
12. | IBASiteCode IN-HRO1
13. | IBACriteria in the year 2004 Al: Threatened Species,
Adi: (>=1% of biogeographical population) and
Adiii: (Congregatory species).
Figure5-8: KBA/IBA inSector 101Basaj marked onthe Gurugram Master Plan 2031
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Legends

- 50D Puhic Utilities
Proposed Metro Aliznment B —
Spur [See.er 101 Melro Slalien) S

- KBA/IBA in Sector 101, Basai —_—

- Sultanpur Bird Sanctuany _—

- FSZ [Skm Sultanpur Bird Sanctuary)  ———

SourceMaster Plan 281, Gurugram

TheGMRP spualignmentpassesalong theedge of this area, making it an environmentally
sensitive zone adjacent to teMRP A map showindBA/IBA irBector 101, Basai arie
GMRPalignmentis presented in

Figure5-9.

Biodiversityand ecosystemare critical componentsto be considered in aninfrastructure
project Apreliminarybiodiversity assessmemias conductedn Jaauary 20240 identify and
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evaluatethe potential risks andmpact of the spur alignmentadjacent tothe KBA/IBA in
Sector 101, Basand toproposeappropriate mitigation measures

| KBA/IBAin

TR PITRITC g 11

Sector 101, Basai S fealh - AN 3 i L
¢ 5 P 4 )| . P oo d AR
. FENEN nSeeber I,

2 S

0 .Ie Earth
Source: RITES
A. Preliminary Biodiversity Assessment d¢iie KBA/IBA inSector 101, Basai

The preliminary assessment is based site visis, public consultation and a review of
secondary dataourced fromvariousnational andinternational websites, research articles
etc.

A habitat refers to the place oenvironment where arorganism or a biological population
livesand sustains itselfAs peMVBESS 6, this area falls under modified habitat.

The study approachtilises measurable and fieldnonitorable indicators to assess habitat
conditions, particularly the status of the water spread area. The specific criteria and indicators
adopted for the assessment are presentediable5-20. Photographic documentation from

the January 2024 site visit is provided-igure5-10.

Table5-20 Indicators forKBA/IBA inSector 101, Basai

Criteria 1: Ecosystem Level
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1. | Surrounding | Adjacent land use has g Field The urban settlement;
land use influence onthe overall| observation surrounding KBA/IBA in
water spreadarea. and  Stellite | Sector 101, Basai include
Agricultural practices,| imagery real estate developmenta
settlements, and | (Google Earth | flyover, roads, an
encroachmentsegatively expresswaya railway line,a
affect the water spread sewage treatment plant,

area water treatmentplant.

As perthe GurugramMaster
Plan 2031, the land usm
Sector 101is categorisedas
Gt dzoft AO | GAf
Works, Disposal Works, ar

Grid Substation
2. | Shallow water] The mostproductive zone Field Migratory  bird species
zone (lepth <| of the water spreadarea| observation especially those using th
2m) indicatesthe good health Central  Asian  Flyway
of KBA/IBA inSector 101, frequently visit Sultanpur
Basai National Park Due to the

proximity of KBA/IBA at
Sector 101, Basasome of
these birds are als
observed to migrate to this
area for resting

3. | Impervious Presence of imperviou Field Permanent impervioug
structures structures around observation, structuresin the vicinity of
KBA/IBA inSector 101, satellite KBA/IBA in Sector 101, Ba:s

Basasite, such adlyovers, | imagery includeDwarka Expressway

expressway, buildings,| (Google Earth | GurugramRewari railway

railway tracks, line, Rail overbridge

embankments etc., can flyovers, residential

reduce percolation ang complexes including high

disturb water availability rise building apartments

from the catchment. sewage treatment plant,

andwater treatment facility.

Criteria 2: Water Quality

1. | Physice The physice&ehemical| Sampling ang Water quality status:
Chemical properties of water, such analysis were
properties as pH, BOD, and TSS, s€ carried out ag T PH:7.35
as key indicators of th¢ per the IS|T BOD:15.6 mgll
ecological health of the standards f COD: 77 mg/l
water spread area. 9 Turbidity: 25.5 NTU
i TSS: 36 mg/l
T D.O:3.9mg/l

The primary source of wate
in KBA/IBA at Sector 10
Basaj is treated effluent
from the STP. Water qualit
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analysis indicates that th
dissolved oxygen levels a
slightly below the optima
range for sustaining fis
health and reveal the
presence of a considerab
amount of organic matter.

2. | Algal Bloom The dissolved oxygen lev, Field Visual inspection reveale
/Water reflects the ecologicq observation the presence of algal mat
Hyacinth functions and alsq and water hyacinth on the
invasion indicates a high level ¢ water surface wher

eutrophication due to the inundation is high.
presence of sewage an
fertilisers

Criteria 3: Biotic Indicators

1. | Freefloating | Floating invasive species| Field Invasive species such
invasive form thick mats orthe observation Water Hyacinth Eichhornia
species water surface hindering crassipepare present on the

light penetration and water surface and are

affecting native aquatic primary factor contributing

species. to the deterioration of water,
quality.

Criteria 4: Biotic Indicators (Fauna)

1. | Native aquatic The presence of nativ( Field Occasional sightings of
fauna fauna such as fish, crab Observation/ | water snake species and &

shrimps, amphibiang Literature amphibian species hayv
shakes, etc. review been reported in KBA/IBA i

Sector 101, Basai.
2. | Birds Presence of aquatic bird Field Bird presence in the wate
(Localand migratory) Observation/ | spread area has bee
Consultation confirmed through field
with NGO observations ang
consultation  with  loca

NGOs

3. | Resting Area | Presence of resting area Field Field observation an(
for birds in KBA/IBA i Observation/ | consultation with the NG(C
Sector 101, Basai Consultation have helped in identifying
with NGO areas where migratory bird

usually rest.

Criteria 5: Anthropogenic disturbances (Indicates severity of disturbances/pressure which re
in KBA/IBA inSector

101, Basalegradation and water pollution)

1. Water Water withdrawal from| Field During field observation, i
withdrawal this area for any purpos( Observation was found that no water ig
from KBA/IBA reduces the water sprea currently being withdrawn
in Sector 101, and  depth, thereby from the area forirrigation
Basai impacting the loca activities

ecology

2. | Discharge ol Sewage discharge in this| Field No sewage discharge wiq

Sewage area may lead to observed near the KBA/IB
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effluent

adversely affect the
ecological health of the
area

degradation of water observation/ at Sector 101, Basd
guality and contribute to | Consultation However, the primary
eutrophication, which with NGO source of water in the area
affects the overall treated effluent from the
ecological health of the nearby STP.
water spread area.
3. | Discharge of Industrial discharges ca Field There is no industry foun
any industrial| degrade water quality anq observation near KBA/IBA at Sector 10

Basai

Figure5-10 Photographs oKBA/I

BA in Sector 101, Basai

SourceRITEGieldVisit

Flora

KBA/IBA irSector 101, Basas predominantlycoveredwith invasivespeciessuch asVater
Hyacinth anddensebedsof TyphaTree specietike KabuliKikarare predominantlypresent
in the vicinity of this area. Thedetails offlorain KBA/IBA isector 101, Basare provided in

Table5-21.
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Table5-21 Flora atkBA/IBA inSector 10]1Basai

1. | Shrub| Elephant |Typhaelephanting Typhaceae | Shrub up to 1.52 min height with

Grass Roxb. erect leaves and stems
2. | Shrub| Water Eichhornia |Pontederiacea It is a floating aquatic plan
Hyacinth crassipes characterisedoy clusters of leave

with spongy stalks, emerging fro
a base of dark purple, feathel
roots

3. | Tree |KabuliKikar| Acaciguliflora | Mimosaceae| Branches are greyish with stipul
spines up to 1 cm long. The po
are pale yellow, glabroug
constricted between the seed;
and contain multiple seeds.

Source: IBA, 2004

Fauna

According to the assessment conducted by the Bombay Natural History Society in 2004,
species such as Nilgai, Indian Mongoose, and Jungle Cat are occasionally observed in the area.
However, during the visual inspection, no faunal species were sighted iwit¢ivety of
KBA/IBA in Sector 101, BaSdiedetailsof the fauna reported through secondary sources are
provided inTable5-22.

Table5-22 Fauna near th&KBA/IBA inSector 101, Basai

1. | Nilgai Boselaphus tragocamely Bovidae LC Il
2. | Indian Mongoose | Herpestes edwardsii Herpestidae LC Il
3. [ Jungle Cat Felis chaus Felidae LC Il
4. | Common Rat Snakg Ptyas mucosa Colubridae LC Il
5 Checkered Keelbac| Xenochrophis piscatar | Colubridae LC Il

SourceBombayNaturalHistorySociety, 2004

Avifauna

As perthe IBA assessmegbnductedin 2004, the avifaunapeciewisiting this areare listed
in Table5-23, along with their IUCN Status anlde corresponding schedules of th&/PA,
1972.

For the present study, species of global or national conservatigortanceinclude those
categorisedasLeast Concerned, Near Threatened Vulnerablainderthe IUCNRed ListAs
perthe IWPA1972 avifaunal species falling under Schedules |, Il and IV have been recorded
at Sector 101, Basai

Table5-23 Avifaunarecorded atkKBA/IBA inSector 101, Basai

1. Asian dowitcher | Limnodromus semipalmaty Scolopacidae NT I
2. Barheaded Goose| Anser indicus Anatidae LC |
3. Blackheaded ibis | Threskiornis Threskiornithidal NT v
melanocephalus e
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Nso-. Common Name Scientific Name Family IllfigtN Vé‘:ﬁ‘edljlzz
4, Blacknecked Stork| Ephippiorhynchus asiaticug Ciconiidae NT I
5. Black bittern Dupetor flavicollis Ardeidae LC Il
6. Cattle egret Bubulcus ibis Ardeidae LC \Y
7. Cinnamon bittern | Ixobrychus cinnamomeus | Ardeidae LC I
8. Common redshank Tringa totanus Scolopacidae LC \Y
9. Common Shelduck Tadorna tadorna Anatidae LC Il
10. | Eurasian curlew | Numenius arquata Scolopacidae NT Il
11. | Grey lag Goose | Answer anser Anatidae LC Il
12. | Great bittern Botaurus stellaris Ardeidae LC Il
13. | Greater spotted | Aquila clanga Accipitridae VU I
eagle
14. | Imperial eagle Aquila heliaca Accipitridae VU I
15. | Glossy Ibis Plegadis falcinellus Threskiornithiday LC Il
e
16. | Indian pondheron | Ardeola grayii Ardeidae LC \Y
17. | Lesser kestrel Falco naumanni Falconidae LC Il
18. | Marbled Teal Duckl Marmaronetta Anatidae NT I
angustirostris
19. | Oriented Darter Anhinga melanogaster Anhingidae NT \Y
20. | Pallid Harrier Circus macrourus Accipitridae NT I
21. | Painted Stork Mycteria leucocephala Ciconiidae NT \Y
22. | River tern Sterna aurantia Laridae NT I
23. | Redcrested Netta rufina Anatidae LC Il
pochard

24. | Sarus Crane Grus antigone Gruidae VU I
25. | Water Rall Rallus aquaticus Rallidae LC Il
26. | Yellow bittern Ixobrychus sinensis Ardeidae LC Il
27. | Yellow wagtalil Motacilla flava Motacillidae LC Il
28. | Citrine wagtall Motacilla citreola Motacillidae LC 1Y

Source: IBA004LCc LeastConcernedyUc VulnerableNT¢ NearThreatened,

Migration of Birdsto KBA/IBA inrSector 101Basai

SultanpuNational Parkies along theCentral Asian Migratory Flyway ahdststhousandsof
migratory waterbirds during the winter season, primariljrom CentralAsiaand the Western
Palearcticregion. These ngratory bird speciesreach the National Parkafter coveringan
extensive distance. Similarly, Najafgarh Jheel attracts many migratory birds, including
waterbirds such as Ruffs and Baaded Geese, as well as raptors like the Steppe Eagle and
Greater Spotted Eagle. The wetland further serves as a habitat for migfatatyirds.

SinceKBA/IBA irBector 101 Basai isocatedat an aerial distance 08.2 km from Sultanpur
NationalParkand about4.7 km from Najafgarh JheeDue to its proximity, birds are often
observed making local movements to this area for resfifige map depicting local migration
routes of birds from Sultanpur National Park and Najafgarh Jheel to KBA/IBA in Sector 101,
Basai is presented in
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Figure5-11.

Figure5-11 Map of Local Migration of Birds t&BA/IBA in Sector 101, Basai

Local Migration of Birds to KBA/IBA in Legend
Sector 101, Basai @ <GLNBA IS

1, Besai
i PR e |
® Sulaszi Ne el
e

| Distance - 4.7 kms Sgta e

Distarcs - 22kms ”

Google Earth

R

Source: RITES
Present Status

Held studes and consultationwere conducted in October 2024 and in April 2025 to
understand the present status ofKBA/IBA in Sector 101, Basd@he key findings are
summarisedelow:

Theprimary source of water sustaing the area \as treated wastewater dischargécbm a
damaged sewage dragonnected to anearby STP. Thikschargded towater ponding,which
supportedavifaunal activity, particularly among local and migratory Isipegcies Following
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the repair of the damaged drain, the discharge of treated effluent into the area has ceased.
Subsequently, the site has been backfilled with soil and is currently being converted for
agricultural use

During a consultation held on October 15, 2024, participants who were residents confirmed
that the land where ponding occurred comprises both privately owned plots and land under
the jurisdiction of the Basai Panchayat. Photographs taken in April 20@May 2026Gre
presented in

Figure5-12 and Google Earth images showing the site before and after the drainage repair
are providedn

Figure5-13.

Figure5-12 Photographs of the Area
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Figure5-13 Google Earth Screenshot
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Figure A: Google Earttmage of February iur
2024- BeforeDrainage Repair Post Drainage Repair

ooI arlimageof a

In addition to this preliminary biodiversity assessmeonhducted as part athe ESIAGMRL

has planned to undertake an integrated biodiversity impact assessment during the migratory
season in July 2026 prepare theBMP. The study woulgrovide a detailed understandirgf

the habitas & address any impact on this habitat and establish corresponding mitigation
measures

5.9.4.3 Najafgarh Jheel

Najafgarh Jheel is the largest surface water body in Delhi, located approximately 4.7 km from
the GMRP alignmentn the past,tiwas fed by the Sahibi River and stormwater runoff from
surrounding areas. However, its primary water sources now include wastewater from the
Badshahpur Drain, Outfall Drain No. 8, and monsoonal rainwater

The Jheel previously served as a recharge zone for surrounding aquifers and functioned as a
natural catchment for surface runoff, thereby mitigating flood risks in the adjacent afsas.
perthel 2 y (Bapredie Courdrderdated08.022017, theheelwas directed to be notified

under the Wetlands (Conservation and ManagemégnRules, 2017 However as per the
current statusit hasnot yet beennotified as avetland.

1 Flora:The floraof Najafgarhdheel includs a diverse mix of aquatic and terrestrial plant
species such aBrickly chaff flowerAchyranthes aspejaAlligator weedAlternanthera
sp), Water hyacinth Eichhornia crassipgs Munj grass $achharum munja Field
bindweed Convolvulus arvensifjut SedgeCyperus rotundysIndian mallowAbutilon
indicum), Kanta chaulailAmaranthus spinosus), Jungle chaulai (Amaranthus vjridis)
Krishn neel Anagallis arvensis)yajradanti (Barleria prionitis), Punarnava ¢@rhavia
diffusa), Milkweed (Calotropis procera)lvy gourd (Coccinia grandis), Ground cherry
(Physalis minima)Karanj(Pongamia pinnata)Flannel weedSida cordifolia)Malabar
gulbel (Tinospora sinensis)antakari (Solanum surattense)ans grasgSachharum
spontaneum,) Patera Typha elephantg Giant Reed (Arundo donax), Neefxzédirachta
indicg), Babool Acacia niloticaand Vilayati kikarRrosopis juliflora

1 Fauna:Theheelsupports several terrestrial mammalianespes includingthe Junglecat
(Felis chaus)Golden jackalQanis aureus indicysfox {ulpes vulpgs Indian hare l{epus
nigricollig, Nilgai Boselaphus tragocamelystc.
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1 Avifauna The heelis a significant habitat for avifaunhpsting approximately281 bird
speciescomprising bothresident and migratorpirds, includingland and watelbirds. A
few of the species found at theheel include the Egyptian vulture Neophron
percnopteruy, Sarus cranédfitigone antigong Steppe eagleAquila nipalensis Greater
Spotted eagleGlanga clangg and Imperial Eaglé quila heliaci

5.9.4.4  Aravali Range

¢KS I' N} gFttA whky3aSs &aAGdzr § SR | LILINErE andrdnyG St @&
deciduous forests interspersed with patches of thorn scrub and rocky outcrops. This
ecologically significant landscape supports a diverse range of flora, faunaavifadna
characteristic of the Northern Indian Aravalli ecosystem.

1 Flora:The Aravalli Range in Gurugram comprises tropical dry deciduous and thorn scrub
forest types,characterisedby a rich diversity of native plant species. Prominent flora
includes Acacia senegal, Acacia leucophloea, Prosopis cineraria, Capparis zeylanica,
Salvadora spp., Grewia spp., Gardenia spp., Boswellia serrata, Anogeissus pendula, Butea
monosperma, Mitragyna parvifolia, Commiphora wightii, Sterculia urens, Wrightia
tinctoria, Albizia odoratissima, Mallotus philippensadong with various nativehrubs and
grasses.

1 Fauna:The region supports a variety of terrestrial wildlife, including species such as
Panthera pardus, Hyaena hyaena, Canis aureus, Boselaphus tragocamelus, Sus scrofa,
Macaca mulatta, Felis chaus, Herpestes edwardsii, Paradoxurus hermaphroditus, Hystrix
indica, Lepus nigricollis, and Pavo cristatus. Reptilian fauna includes Varanus bsisgale
Calotes versicolor, Ptyas mucosa, Fowlea piscatml other species of water snakes.

1 Avifauna: The Aravalli range in Gurugram includes areas such as Mangar Bani and the
Aravalli Biodiversity Park, supports a diverse assemblage of avifauna. Notable bird species
observed includePitta brachyura, Terpsiphone paradisi, Rhipidura aureola, Leiopicus
mahrattensis, Ocyceros birostris, Psittacula cyanocephala, Treron phoenicoptera,
Pycnonotus cafer, Copsychus saularis, Argya striata, Prinia socialis, Anthus similis, Dicrurus
macrocercusCurruca curruca, Aquila nipalensis, Pycnonotus leucotis, Sarcogyps calvu
Neophron percnopteryslong with other raptors and waterbirds.

5945 Basai Pond

Basai Pond ia manmade waterbody located adjacent te proposed Basai Village Metro
Station betweenCh. 11690and Ch. 11789. Rawater is the only source of watefor this
pond. It isprimarily used by residents for cattle bathir§easonal fluctuations in water levels
are common with the water rising near the outer edge of the pond during the monsoon
season and retreating to about 10m away from the boundary during drier months.

CKS LR2YRQ& 46FGSNIJ ljdzr t AGe KFa AAIYyATFHAEhyYy (it &
activities have significantlgegradedthe pond, resulting in the absence of avifauna in the
area.Also, diring the field studiesno avifaunawasobservedat Basai PondThe Municipal
Corporation of Gurugram is planning to develop rarapsund the pondo facilitatereligious
activities.Thelocation of thepond andthe GMRRare depictedin
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Figure5-14.

Figure5-14: Basai Pond
4 \ '\ - -
%

Source: RITES
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5.10 Sensitive Receptors

The sensitivereceptors withinthe RoW andwithin 100m on either sidef the centerline ofthe GMRPalignmenthave beenidentified and

presented inTable5-24 and the detailof these receptors are providad Annexure5.3.

Table5-24: Details ofSensitive Receptoralong theGMRP Alignment

Start Point; Millennium City Centre

Millennium City Centre Sector 45

1
1

Sector 45 Cyber Park

Cyber Park Sector 47

N

=1

Sector 47 Subash Chowk

Subash ChowkSector 48

Sector 48 Sector 72A

Sector 72A Hero Honda Chowk

RN

Hero Honda ChowltJdyog Vihar P

Udyog Vihar P46 - Sector 10

Sector 10 Sector 37

Sector 37 Basai Village

Basai VillageSector 9

Sector 9 Sector 7

Sector 7- Sector 4

Sector 4 Sector 5

N

Sector 5 Ashok Vihar

Ashok Vihar Sector 3

W

Sector 3 Bajghera Road

Bajghera RoadPalam Vihar Ext.

Palam Vihar Ext.Palam Vihar

Sector 23A Sector 22

[T TS

NIFRININININEINRPEP

Sector 2Z; Cyber City (End Point)

Spur from Basai Village to Dwarka Expressway

Total

18

N
=

SourceRITEEield Study, 2023
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5.11 Cultural Heritage

Tangible cultural heritage encompasses objects, sites, structures and landscapes of cultural,
historical, or aesthetic significance, while intangible heritage includes the practices,
expressions, and knowledge passed down and continuously adapted by cotisiuBoth

forms are integral t@reservingcultural identity and legacy.

Tangible cultural heritage in the project area includes cultural assets, archaeological
monuments, and structures listed by INTACH, which are described in the following sections.
No intangible cultural heritage sites or practices have been identifiedmiiki@ project area.

One cultural heritageasset,a temple at Basai Village Metro Station (Ch. 11684 be
impacted by the GMRRhe impact on the temple is expected to be significant and is depicted
in Figure5-15.

5.11.1 Archaeological Sites

The following archaeological monuments/sites are locatetthénGurugram district

Sheesh Mahal, Farukh Nagar, Gurugram

Lal Gumbad, Sohna, Gurugram

Qutub Khan ki Masjid, Sohna, Gurugram

Baoli Ghauss Ali Shah, Farukh Nagar, Gurugram
Mosque of Ala Vardi Khan, Gurugram

akwbPE

Among these, théMlosque of Ala Vardi Khan asCentrally Protected Monument under the
jurisdiction of the Archaeological Survey of India (ASI)iahatated approximately490m
from the GMRPalignment as shown irFigure5-16. The remainingnonuments are located
beyond 10km from the alignment. No impacis anticipatedon the monumens due to the
GMRP
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Fig_ure5—6ArcoIogicaI Site in Gurugram

w

5.11.2 Indian National Trust for Art and Cultural Heritage (INTACH) listed Structures

ThelNTACHiIsted structures locateavithin 10 km on either sidef the GMRRlignment are
as follows

1 Water Body: Bhim Kund

1 Temples:Sita Ram Temple, Sheetla Mata Devi Temple, Dronacharya Temple and
Eklavya Temple

1 Mosques: Sarai Allawardi Mosque, Eidgah Mosque, Shahi Jama Mosque and Jama
Masjid

1 Church:Church of Epiphany

Among these, the Mosque of Ala Vardi Khaa Sentrally Protected Monument under the
jurisdiction of the Archaeological Survey of India (ASl)iarildcated approximately 490m

from the GMRP alignmentherefore, m impact is anticipated on the monuments due to the
GMRP.

5.12 Valued Environmental Components

Valued environmental components (VECS) refer to specific aspects of the reatdraliltural
environment that are important to maintain and protect their intrinsic value or their benefits
to humans and other living organisms. These components are criicahvironmental
assessment and conservation plannifi¢pe VECsdentified within the project area include
water bodies, streamdnalas temples,mosques, churchesand heritage structures andare
discussed below
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1 Waterbodies:A total of 34 water bodiesncluding Ngfgarh Jheel andKBA/IBA in
Sector 101Basaj have been identified withira 10 kmbuffer on either side of the
alignment. Basai PondIscatedwithin the RoW of the GMRP alignment

1 Streams/nalas:The GMRPalignment is crossing streams/nalastato locationsas
detailed inSection5.3.3

1 Religious PlacesA total of 19 templeshave beenidentified within 100mon either
sideof the GMRRalignment; out of whiclonetemplefalls directlywithin the RoW.

1 Indian National Trust for Art and Cultural Herita@STACMListed Structuresare
detailed in5.11.2

5.13 SociecEconomic Profile

The objective of the sociceconomic survewre as follows

a. To generate a socieeconomic profileof the PAPsand groupsand to categorisethem
for appropriate entitlements and subsequently to monitor and evaluiuer socie
economic status

b. To wnderstand the impacts of th&MRPR including related concerns, and to capture
the perceptions of PAPs ameneficiaries

c. To integratethese issues and impacts into the design and implementation of the
project.

d. To enhance the sustainability of the project.

The survey used both quantitative household questionnaires and qualitative Focus Group
Discussions (FGDs) to gather comprehensive ddia. survey wasonducted amonghe
identified project-affected households; however, some did not share sociceconomic
information. Additionally, FGDs with beneficiary communities, including women and
vulnerable groups, were held to assess impacts and capture perceptions and aspirations
regarding theGMRP

The surveywas conductedbetween December 2023nd February 2024and coveredl54
householdsand collected data on demographics, livelihoods, educata, The collected
data was meticulouslyscrutinised entered into acustomiseddatabase andanalysed
Qualitative information was coded and integrated. Findings are presented in the following
sections.

Sample SelectionThe purposive sampling technique was used for the survey. The project
sociceconomic survey was carried out witRPAHs and a structured questionnaire was
administered during thelata collection In total, 154 households were covered under the
study.

5.13.1 Demographic Profile of Households

5.13.1.1 Distribution by Age Group

The surveyed households wetategorisednto five age groups. The distribution shows that
65 members (7.63%) are below 5 years, 239 members (28.05%) arbetgedn6-18 years,
394 members (46.24%) are agédtween 19-45 years, 95 members (11.15%) are aged
between46-60 years, and 59 members (6.92%) albeve6l years. The majority of members
belong to the 1945 years age groufhe distribution of age groups is depictedliable5-25.
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Table5-25 Age Group of Population

1 Less than 5 Years 65 7.63
2 6¢ 18 Years 239 28.05
3 19¢ 45 Years 394 46.24
4 46¢ 60 Years 95 11.15
5 61 and above 59 6.92
Total 852 100

5.13.1.2 Gender

Gender data is crucial for assessing male and female participation in soglgth is a
significant factor contributing to the human development indeéxmong the surveyed
population, 52.58% are male and 47.42% are fen¥die detailed distribution ahe sampled
population is presented iffable5-26.

Table5-26 GenderCompositionof Population

1 Male 448 52.58

2 Female 404 47.42

3 Third Gender - -
Total 852 100

5.13.1.3 Family Pattern and Size

The majority of households surveyed live in nuclear families (77.92%), followed by joint
families (20.13%), and a small percentage live alone (1.98%)average household size of
the surveyed family is 5.53.

Household sizes vary, with 27.2t#tegorisedas small (¥4 persons), 59.09% as medium (5
7 persons), and 13.64% as large (more tBarrsons). These patterns reflect varying degrees
of sentimental attachment, social values, and economic structures among housefbkls.
details of family patterns and family sizes are presentebahble5-27.

Table5-27 Family Pattern and Size of HHs

Family Pattern
1 Joint 31 20.13
2 Nuclear 120 77.92
3 Individual 3 1.95
Total 154 100
Family Size
1 1¢ 4 Member 42 27.27
2 5¢ 7 Member 91 59.09
3 8 and above Member 21 13.64
Total 154 100
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5.13.1.4 Religious Composition

The study area reports three religious groups: Hindu, Muslim, and Sikh. The study results
reveal that approximatelyt33 (86.36%) of the HHs are Hindu, 17 (11.04%) are Muslim, and
the remaining Sikh (2.60%) a$#kh A detailedreligious composition is presented Trable

5-28.

Table5-28 Religion Details of HHs

1 Hindu 133 86.36

2 Muslim 17 11.04

3 Sikh 4 2.60
Total 154 100

5.13.1.5 Social Composition

The survey reveals that 40.91% of households belong to the Other Backward Classes (OBC)
category, 33.77% to the general category, and 25.32% to Scheduled Castes (SC). The social
groups(SC/ST and OBf&ceive preferential treatment in government schemes to address
sociaeconomic backwardnes$he details are given ihable5-29.

Table5-29 Caste Composition of HHs

1 SC 39 25.32

2 OoBC 63 40.91

3 General 52 33.77
Total 154 100

5.13.1.6 Educational Attainment

Education is a vital means for social vertical mobility, enabling individuals to participate in
developmental opportunities. Despite its potential to exacerbate disparities, education is
essential for soci@conomic progress, serving as a fundamental etgic of regional
development

Education levels among the surveyed persons vary widely: 32.16% are illiterate, 24.30% have
education up to primary level, 11.62% up to upper primary, 19.72% up to high school, 9.98%
are graduates, 1.76% are postgraduates, and 0.47% have technical edudtgodetails of
educationalattainment are presented ifable5-30.

Table5-30 Education Attainment of Surveyed Population

1 llliterate 274 32.16
2 Primary 207 24.30
3 Upper Primary 99 11.62
4 High School 168 19.72
5 Graduate 85 9.98
6 Postgraduate 15 1.76
7 Technical 4 0.47
Total 852 100
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5.13.1.7 Work Status

Out of the total survey person220 (25.82%jpersonscomeunder the working group and
632 (74.18%)personscome under the nonworking group. Details of work statusre

presented inTable5-31.
Table5-31 Working Status

1 Working 220 25.82
2 Not Working 632 74.18
Total 852 100

5.13.1.8 Occupational Details

The survey records the occupational patterns of individuals to assess their skills for devising
suitable income generation plans and identifying prevalent economic activities in the area.
Approximately 25.82% of surveyed individuals are engaged in ecommtivdies, including
artisans (0.47%),labourers (2.70%), business/trade workers (19.13%), government
employees (0.59%), private sector workers (1.41%), and maids (0.59%). Students, young
children not of schoefjoing age, the elderly, housewives, andiwdlials with disabilities are

not considered part of the working grouphedetailsof occupational statuare presented in
Table5-32 and the reasons for not workirgye tabulated inTable5-33.

Table5-32 Occupation Status of Surveyed Population

1 Artisans 4 0.47
2 Labour 23 2.70
3 Business/Trade 163 19.13
4 Govt. Service 5 0.59
5 Private Service 12 1.41
6 Maid Servant 5 0.59
7 Unemployed 0 0.00
8 Retired 1 0.12
9 Others(specify) 7 0.82
10 Not Working 632 74.18
Total 852 100

Table5-33 Reasons for Not Working

1 No Work Available 19 3.01
2 Seasonal Inactivity 2 0.32
3 Household Family Duties 172 27.22
4 Old/young 118 18.67
5 Differently Abled 3 0.47
6 Students 312 49.37
7 Others 6 0.95
Total 632 100
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5.13.1.9 Vulnerability among the Surveyed Population

Out of the totalsurveyed populatiof 852 82 individuals fall into the category of vulnerable
persons. This includes four (4.88%) who are differently abled, 56 (68.29%) who are elderly, 17
(20.73%) who are widowed, four (4.88%) who &emen Headed Househqglé&nd one
(1.22%) who is belothe poverty line (BPL)'he details of vulnerability among the surveyed
population are presented iable5-34.

Table5-34 Vulnerability among the Surveyed Population

1 Differently Abled 4 3.31
2 Persons above 60 Years of Age 56 46.28
3 Widow 17 14.05
4 Women Headed Household 4 3.31
5 BPL 1 0.83
6 SC 39 32.23
Total 82 100

5.13.1.10 Housing Pattern

Out of the total surveyed population, 24.68% of househotssde in owned propertiewhile
75.32% live in rented accommodations. Regarding housing structure, 79.22% of households
reside in pucca structures, 16.23% in kutcha structures, and 4.55% Hpgeaa houseslhe

details of ownership anthe typology ofthe housing structure are presented Trable5-35&
Table5-36.

Table5-35Ownership of House

1 Owned 38 24.68
2 Rented 116 75.32
Total 154 100

Table5-36 Type of House Structure

1 Kutcha 25 16.23

2 SemiPucca 7 4,55

3 Pucca 122 79.22
Total 154 100

5.13.1.11 Access tdracilities

According to the surveyed households, 78.57% have separate bathroom and toilet facilities,
81.82% have piped water supply, and 79.22% have separate kitchen facilities within their
premises.The details are given ifable5-37.

Table5-37 Access td-acilities

1 Separate Bathroom, Toilet 154 121 33 78.57
2 Electricity 154 141 13 91.56
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3 Piped Water Supply 154 126 28 81.82
4 Separate Kitchen 154 122 32 79.22

5.13.1.12 Income

Income and asset ownership serve as indicators of household living standards. The survey
shows that 065% of households have an average monthly income of less thanOB8. 5
12.99% earn between ROGLand Rs. 10000, 54.55% earn between Rs. 10001 and Rs. 20000,
and 14.94% earn between Rs. 20001 and Rs. 30000 moiitidydetails of the average
monthly incomeare presented inTable5-38.

Table5-38 Average Monthly Income

1 Below 5000 1 0.65
2 Above 5001 and up to 10000 20 12.99
3 Above 10001 and Below 20000 84 54.55
4 Above 20001 and up to 30000 23 14.94
5 Above 30001 and up to 50000 14 9.09
6 50001 and above 12 7.79
Total 154 100

5.13.1.13 Household Assets Details

Possession of household assets offers insights into the -eocioomic status and comfort
level of surveyed households. Most own mobile phones (90.26%), televisions (47.40%), two
wheelers (30.52%), food processors/mixers/grinders (27.27%), air cooler§2%2%5.
refrigerators (24.03%), washing machines (14.94%6) The details ofthe assets owned are
presented inTable5-39.

Table5-39 Assets Owned

1 Telephone/ Mob. Phone 139 90.26
2 Television 73 47.40
3 TwoWheeler 47 30.52
4 Food Processor/Mixer/Grinder 42 27.27
5 Air Cooler 41 26.62
6 Refrigerator 37 24.03
7 Washing Machine 23 14.94
8 Air Conditioner 16 10.39
9 Microwave Oven 17 11.04
10 Computer/Laptop 17 11.04
11 FourWheeler 16 10.39
N =154

5.13.1.14 SHG Membership

It is observed from table onl§.84%of & I Y LI SR K2 dza S KrénieRBeof el Y 6 S N&
Help Groups (SHGQut ofthe total HH sample, 5.19% have one member in SEIGE0.65%
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of HHshave three members in SHG3he details of SHG membership and members are
presented inTable5-40 and Table5-41.

Table5-40 SHG Membership

1 SHG Member 9 5.84

2 No 145 94.16
Total 154 100

Table5-41 No. of FamilyMemberswho have SHG Membership

1 No Membership 145 94.16

2 1 8 5.19

3 2 - -

4 3 1 0.65
Total 154 100

5.13.1.15 Participation, Perception and Informatiofarticipation

The survey found that 48.70% of households were aware of the project. Efforts were made to
inform affected individuals about project details through consultations and outreach,
promoting transparency and trust. This approach encourages stakeholder engageme
gathers feedback, and addresses concerns promptly, fostering community participation and
accountability in decisiomaking processed.he details about the awareness of the project
are given infable5-42 and Table5-43.

Table5-42 Awareness about the Project

1 Aware 75 48.70
2 Not Aware 79 51.30
Total 154 100

The households reported that they learned about the project through various channels, with
the following distribution:

1 Print media: 7.14% of households.

1 Electronic media: 4.55% of households.

1 Internet: 1.30% of households.

1 Word of mouth: 35.71% of households.

Table5-43 Source of Information about the Project

1 Print Media 11 7.14
2 Electronic Media 7 455
3 Internet 2 1.30
4 Worc_j of Mouth (Family, Friends, and 55 35.71
Public Interaction)
6 Not Aware 79 51.30
Total 154 100
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Perception

Perceived Positive Impacts

w

w

Generation of Employment Opportunitie8:15% of respondents anticipate that the
project will generate increased employment opportunities.

Development of Cityl0.37% of respondents believe the project will improve city
infrastructure.

Traffic Reduction24.44% of respondents believe that the proposed metro corridor
will reducetraffic congestion in the city.

Reduction in Travel Time and Convenient Md8259% of respondents believe the
proposed project will reduce travel time and offer convenient transportation options.
Reduction in Accident€99.63% of respondents believe the upcoming project will
decrease road accidents.

Sense of Safety and Securit$4.81% of respondents believe this mode of
transportation will enhance safety and security for users.

The perceived positive impacts listed below and presentethinie5-44.

Table5-44 Perception of HH; Positive impacts due tahe project

1 Generatio_n of Employmen 11 8.15
Opportunities

2 Development othe City 14 10.37

3 Traffic Reduction 33 24.44

4 Reducti_on in Travel Time and 44 3259
convenient mode

5 Reduction in Accidents 13 9.63

6 Safety and Security 20 14.81

Total 135 100

Perceived Negative Impacts

Any development project will also have some negative impacts. It's essémtialtigate
negative impacts through planning, stakeholder engagement, and environmental and social
management plans. Continuous monitoring and evaluation ensure benefitmmaxémised

and adverse effectsninimised adapting strategies as neededhe perceived negative
impacts listed below and presented Trable5-45.

w Loss of Land20% of respondents expressed concerns regarding land loss due to the
project, which can disrupt livelihoods, causing displacement and property rights loss.

w Loss of Structure®6.67% of respondents are worried about possible structure loss
due to the project.

w Loss of Livelihoodt0.00% of respondents foresee livelihood loss from the project.

w Pollution and Traffic Jam$3.33% of respondents are concerned about pollution and
traffic congestion during the project's construction phase.

Table5-45 Perception of HH; Negativelmpacts due toProject
1 Loss of Land 3 20.00
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2 Loss of Structures 4 26.67
3 Loss of Livelihood 6 40.00
4 Pollution during construction 1 6.67
5 Traffic jams during construction 1 6.67
Total 15 100

Participation
Out of 154 samples, 23.38% expressed their willingness to work dhamgnstruction phase

of the project, and the rest 85.71 percent were unwilling to woilhe details of willingness
to work are presented inTable5-46.

Table5-46 Willingness to Work

1 Willing to Work 36 23.38
2 No 118 76.62
Total 154 100

Suggestions

Respondents' suggestions for mitigating negative project impacts are vital for addressing

LIS2 L SQa

summary of the suggestions provided by respondents:

il

il

@ptighiSiriyIidjedt bangfit whileminimisingadverse effects. Here's a

Location of Staircas®.19% ofespondentghink staircases at metro stations should
be placed carefully to ensure smooth accessibility amdimisedisruptions to local

businesses.

Provision of Employmen®.09% ofrespondentssuggestedfor employingaffected

families

Proper Compensation for Affected Structures and Househ8l@8% of respondents

emphasisedjiving fair compensation for affected properties.

Provision of Shops for Businesses and Livelih@342% of respondentmphasised
the need to provide shops and jobs to those affected by the project.
Affordable Ticket Prices and Free Metro Carsld:9% of respondents suggested
reducingticket prices for all commuters anproviding free metro cards to Below

Poverty Line (BPtardholders

No Suggestions Provided®7.01% of respondents did not provide any specific

suggestions to mitigate the project's negative impacts.

The details of suggestions for better implementation are presented T dide5-47.

Table5-47 Suggestions for Better Implementation

1 Consideration of the location diie staircase to avoid obstruction 8 5.19
2 Provision of employment to the affected households 14 | 9.09
3 Provision of Proper Compensation 14 | 9.09
4 Provision ofa Shop for Business and Livelihood 53 | 34.42
5 Ticket cost should be cheaper/ free metro card for BPL Card ho| 8 5.19
6 Did notsuggest 57 | 37.01
Total | 154 | 100
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5.13.1.16 Gender Norms and Issues in Haryana

The Society irHaryanais traditionallya Patriarchalsociety withthe majority of women
involved in householavork.

U Gender Norms and Attitudes the Societyof Haryana State:
wSaidNROlUAZ2Ya 2y 62YSyYyQa Y2o0AfAde I yR SYLIX
Limited participation in decisiemaking especially in mobilitycareerand marriage
Female foeticide due to son preference
Sex ratio is 879 per 1000 males, child sex ratio 834 females per 1000 males.
Female literacy rate is 65.94, male literacy rate is 84.06
High school dropout and early marriage.
a Underreportlng of GBV is common (NCRB/NFHS) due to:

a. Social stigma

b. Fear of retaliation

c. Institutional distrust
U Public space harassment is oftearmalised particularly in:

a. Crowded and limited transport modes

b. Poorly lit or unregulated/ secluded areas

c. Absence and limited access to public transport at late hours

o

~®a0QT

GBVcases reported in Gurugram district from 20R@2lude rape, sexual harassment and
domestic violence. The police record shows an increasing trend over these years. In 2022,
Gurugram Police recorded 302 cases. This number slightly dropped to around 280 cases in
2023 but then rose significantly to 355 casesNmwvember 2024. This rise in 2024 suggests
that more people are becoming aware of these crimes and are reporting them, or that such
crimes are becoming more common in the area. The following growpglantified as more
vulnerable to GBV/SEA/SH risks

a. Femaleheaded households with limited support systems.

b. Women from SC communities residing in informal settlements.

c. Migrant women workers (e.g. domestic workers, housekeeping staff, construction
labour) with limited access to formal grievance systems.

d. Adolescent girls and young women commuting in public/private transport for
education/employment

e. Women in informal sector employment such as street vendors and service workers

f. PwDs, particularly women with mobility or sensory limitations.

g. Lowincome households dependent on shared or informal transport modes.

h. NCRB 2023f the State of Haryanadata further highlights child and youth
vulnerability: 18 cases of kidnapping and abduction of women over 18 years; 41 for
girls under 18 years and 25 child sexual assault cases
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5.13.1.17 Prevdence of Child Labour

The data indicates that the number of registered child labour cases in Gurugram district has
remainedrelatively steadyover recent yearswith 12 cases in 2021, 15 in 2022, 12 in 2023
and 10 cases till November 2024.

Child labours mostlyemployedin informalsectorssuch as roadside eateriedomestic work,
construction, small retail shops, workshops, hotels and auto repair garbg&323 Haryana
Police unde® h LIS NJ { Arésglied{anNtAréh&bilitated,308 missing children, including
child beggars and labourensith Gurugram being among the leading districts in child rescues,
andreunited 27 children and 20 adults with their families.
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Chapter 6:Sakeholder Consultations

6.1 Objectives of Public Consultation

The objectives of thestakeholderconsultations for the project anthe ESIAstudy are as
follows:

w Inform and Disclose the Proposed Projetitaimsto ensure transparency and clarity
by informing stakeholders, including affected communitiesd local authorities,
about the proposed project's details, objectives, scope, and potential impacts

w Assess Stakeholder Interest and Involvemerit: assessesstakeholder interest
involvement concerns, priorities, and expectationsgardingthe project informing
decisionmaking byunderstanding diverse perspectives and needs.

w Enable Stakeholders to Provide Views and Optiotakeholders are provided
platform to express their views, concerns, and prefereradgsutthe project andare
encouraged to offer feedback and suggestions t@amprove project design,
implementation, and mitigation measures.

w Disclose Environmental and Social Risks and Impdtensures stakeholders receive
timely, clear, and accessible information about environmental and social risks
associated with the project, promoting informed decisimaking and transparency.

w Provide Effective and Inclusive Engagement: ensures active and inclusive
engagement with projecaffected parties, involving them in discussions and decision
making to effectively address their perspectives and concerns.

Overall, the objectives of the public consultations for the project and ESIA aim to foster
meaningful stakeholder engagement, transparency, and accountability. This contributes to
sustainable and responsible project development, respecting the interestsrights of all
stakeholders involved.

6.2 Consultations duringhe field work of ESIA

As part othe ESIA Study, stakeholdswnsultationgabout 30%of PAFWwere carried out from
December 2023 tdDctober2024 during the field visits. These involved both formal and
informal interviews and consultations with likely affected people and interested groups at the
project level. The objective was to disseminate project information and ascertain
ail 1S Kdeivikdh pd@ble environmental and social (E&S) risks associated with the
GMRP. Based on the suggestions received, mitigation plans to@vwitgimisethe impacts

of the project are proposed in the report.

Consultations have been carried out with various stakeholdectuding affected residents,
vulnerable groupsshop owners, police officiglsvomen as metro and transport use(at
existingmetro stations and bus stops)uto drivers(both formal and informal)etc. A total of

194 persons (127 male and 67 female) participated in the consultaticluding 69 PAPs (63
male and 6 femaleyulnerable groups, 63 other interested parties, 13 police officials (1 male
and 12 female)and 49 women as transpomisers At the depot location, consultation was
carried out withthe president and othemembersof the Marble Market Associatian
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The stakeholder categories and Nii.Participants in consultations are givenTiable 6-1.
Detailed information on stakeholder consultations ainterviews is provided iffable 6-2,

while issuesare raised, discusse@nd mitigation measures are provided Tmable 6-3. The
detailed summaries of the consultations and interviews jrevided inAnnexure6.1, and
the pictures of these consultations are presentedA\imexure6.2.

Biodiversity Assessment consultant shall conduct consultations with key stakeholders and
other interested groupsincluding NGQas part of preparing the BMP. The ESMP shall be
updated accordingly based on the findings of the biodiversity assessment

Table6-1 Stakeholder Categories and No. of Participants

1 PAPs 55 3 58 29.90
2 Project Affected Elderly 3 1 4 2.06
3 Vulnerable Groups | Banjaras 5 2 7 3.61
4 Other Interested General Public 19 - 19 9.79
5 Groups RWA Members 7 - 7 3.61
6 Street & Fruit Vendors 16 - 16 8.25
7 Auto Drivers 13 - 13 6.70
8 ERickshaw 5 - 5 2.58
9 NGO 3 - 3 1.55
10 Police Officials 1 12 13 6.70
11 Women as Transport - 49 49 25.26
Users
Total | 127 67 194 100

Table6-2 Details of Stakeholder Consultations and Interviews

Consultations and discussions with Affected Perspingluding Vulnerable Groups
Sector 4, Affected Vulnerablg
1 21.12.2023 Gurugram Group(Elderly 3 1 4
2 | 21.12.2023 | Sector4 &5 Affected Persons (Frui - 8
Vendors)
3 | 22122023 | Rezangla Chowk | Afected  Vulnerable 2 7
Group (Banjaras)
Affected Persong
4 | 29.12.2023 | Ashok Vihar (including Vulnerable g 1 10
Group Elderly and
WHH
5 08.01.2024 RITES Office, Affected Persons 4 - 4
Gurugram
6 10.01.2024 | Ashok Vihar Affected Persons 17 2 19
7 25.01.2024 Rao Gajraj Singh Affected Persons 5 - 5
Chowk
8 29.01.2024 Rao Gajraj Singh Affected Persons 5 - 5
Chowk
9 30.01.2024 Rao Gajraj Singh Affected Persons 3 - 3
Chowk
10 05.02.2024 | Sector 33Depot | Affected Persons 4 - 4
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Consultations and Discussions with Other Interested Groups
1 21.12.2023 | Sector 10A RWA Members 7 - 7
2 21.12.2023 | Sector 10 Fruit Vendors 8 - 8
3 | 21122023 | ESICHospital, 1, 0 brivers 8 ; 8
Sector 7
4 21.12.2023 | Sector 7 General Public 5 - 5
5 21.12.2023 | Sector 48 Street Vendors 8 - 8
6 | 27.122023 |RTESOMMce. | Goneral public 4 . 4
Gurugram
7 | 25.01.2024 i""a'a Mill. Phase| g tickshaw Driver 5 . 5
8 | 25012024 | RAOGaASING| 50000 public 6 i 6
Chowk
9 | 20012024 |YdogVihar | o eral Public 4 i 4
Phase 4
10 30.01.2024 | Palam Vihar Mor | Auto Drivers 5 - 5
11 | 15102024 | KBA/IBAIn Sectol \ < 3 3
101, Basai
GBV Consultation and Discussions with Police Officials
1 21.12.2023 | Palam Vihar Police Officials - 5 5
2 22.12.2023 | Sector 51 Police Officials - 5 5
3 29.12.2023 | Palam Vihar Police Officials - 2 2
4 29.12.2023 | Jhadsa, Sector 39 Police Officials 1 - 1
GBV Consultation and Discussions with Women as Transpedrs
5 | 29.12.2023 | Gurugram Women as Transport | _ 49 | 49
Users

Women participants reported encountering physical threats and-teasing while using
various forms of public transport, including buses, autos, and shared autos, as well as during
their travels on the metro. Despite these challenges, they indicated thetramtravel is
currently the safest transportation option. They highlighted safety features such as police

LINS&aSyOSz

] ¢+

adz2NBSAtf I yoOSs

numbers as key factors contributing to their sense of security.

6.3

Issues raised and discussed during Qdtegion

RSRAOI 4SR

The issues raisefl discussegdand mitigation measureguring consultations are presented in
Table6-3 and detailsare given irthe Stakeholder Engagement Plan (SEP)

Table6-3 Issues Raise& Discussednd Mitigation Measures

Project a. Requested to review the alignment an § The Detailed Design Team W
Affected station plan to avoid impact on the review the alignment and if
Persons structure. possible, the alignment shall
b. Requested to share the timelines modified. The findings will b
construction and land acquisition. communicated to the|

participants.
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c. Requested to share how their loss will | § The construction work wil
compensated and what will happen to th likely start at the end of 2024.
remaining land. 1 The land shall be acquireq

. Suggestedhat the station entry and exi through Mutual Negotiationin
need to be reconsidered and proposs case of failure in negotiation,
along the station extension rather than ¢ shall be acquired througthe
the left and right sides of the station. RFCTLARR Act, 2813

. The locations where ramp/stairs for ent| § They were informed that thq
& exit points is proposed to b remaining land will be acquire
constructedmay be expected tblock the by GMRLIf the remaining land
roads, whictarethe only entryexit points is unviable
for residents residing in said lane. §  Compensation will be paid g

. Proposedmetro facilities shall close fron per the RFCTLARR Act, 20
of the shopswhich shall be covered by th for their losses.
wall of the metro pI‘OjeCt. It will lead to ﬂ The participants were informe
huge financial lossefer shopkeepers ang that the entry/exit will not be
may also lead them to vagrancy. blocked during construction.

- Fruit Vendors have concerns that th ¢ The participants were informe
metro  project would have negativl  that traffic during constructior|
impacts in terms of loss of income al will be managed with the
customers duringhe construction period. supportof the traffic police.

. Suggested that traffic management is vé 91 The marble merchants wer
necessary during construction as the af informed that the census an
is very congested. socioeconomic survey will bg

i. Marble merchants in Sector 33 (Dep 02y RdzOG SR + Fil
location) filed a petition alleging that th Court issues its verdict on th
authority (HSVPearlier known as HUDA matter.
has not adopted fair and appropriaf
criteria/methods for the newly allotteg
site. The marble market area falls in t
proposed depot location got stay order |
the Hon'ble Court fothe operations othe
Marble Market. They have stated th
they will not participate in the census ar
sociaeconomic survey until the Hon'bl
Court orders them to vacate the locatior

Other . Proper and designated space for autos g  The participants were informe
Interested e-rickshaws to avoid chaos at met that the issue will be discusse
Groups stations. with GMRLand based on the

. Street vendors neaithe metro station applicability it shall be

would increase the chances of traffic jan incorporated into the design.

Uprivate &nd will bepurchasedn accordance with th&MRLPolicy for Direct Purchase of Private Land/Property

through Mutual Negotiations
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C.

d.

. Provisions for

A parkingspace would be beneficial fq
metro users.

Provisions for dust pollution reduction ar
management of service lanes during t
construction phase.

. Seasonal street vendors will not have &

impact due tothe proposed project.
Auto, erickshaw, taxi, and feeder servic
would be beneficial for metro users fq
lastmile connectivity.

. Traffic management plan for tempora

interruptions to vehicular and pedestria
traffic to avoid jams.

. The projectwill have negative impacts i

terms of loss of income awad traffic is
diverted tothe metro.

Auto fare would be reduced durinthe
construction phase.

Requested to pay compensation if the
shopsare closed or affected during th
construction phase of the metro.

CCTV at major G
hotspots.

. Provisions for cameras at stations a

nearby locations should be proposed.

.Screening ofGBVrelated major crimes

and their punishment to be displayed
the metro stations to make commuter
aware.

. Only those auto and taxi driveshall be

allowed at metro stations whose polig
verification is being donesgularly.

. Suggested photographs of those auto a

taxi drivers with criminal records shou
be displayed at metro stations.

. Concerned police stations should

consulted at the time of construction t
identify grey areas and hotspots f
regular police patroling and CC]

installation.

1

The compensation will be pai
as per the RFCTLARR A
20132,

Participants were informe
that first aid kits are already
incorporated in the desgn,and
their concerns of dedicate
auto and taxi parking will bg
discussed with theGMRLand
Detailed Design Team.

2The Entitlement Matrix (EM) has been developed in accordance with the RFCTLARR Act and ESS5. The
Entitlement Matric outlines the provisions to address impacts occurring during the construction phase and
compensated accordingly
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q.

r.

Separate and dedicated space for au
and taxis.

Police booth with a residential facility i
the station location for 24x7 polic
officials' deployment.

. Provisions for the deployment of polig

officials both men and womepat the

entry or exit of metro stations to restrig
bad elements at and near metro premise
Metro premises must have Sanitary P
Vending Machines, Transparent Elevatg
Gender Neutral Toilets, Dedicated Wom
Coaches and Apps for Onli@@mplaints

. Emergence helpline numbers must

displayed at and near metro premises a
require immediate response from them.

. Provisions for Platform Screen Door (P!

to prevent accidents, objects falling ¢
track, and trespassing

. They do not want compensation

monetary form; instead, a license from
local body is to be provided to all affecte
vendors against their losses.

. Requested to avoid the impact, and if the

structures get affected, compensatior
shall be paid or provide space nearby.

Vulnerable | a. Requested to share the timelines The construction work wil
and construction and land acquisition. likely start at the end of 2024.
Disadvantage b. Requested to share how their loss will The land shall be acquire
Group compensated and what will happen to tf through Mutual Negotiationin
(including remaining land. case of failure in negotiation,
Elderly c. Vendors have concerns that the met shall be acquired througthe
People, project would have negative impacts RFCTLARR Act, 2013.

Banjaras terms of loss of income and custome They were informed that the
etc.) duringthe construction period. remaining land will be acquire

by GMRLif the remaining land
is unviable

Compensation will be paid g
per the RFCTLARR Act, 20
for their losses.

6.4 Consultations and Disclosures

The draft ESIAstudy reportshall be made available to stakeholders. Executive summaries of
the ESlAand other E&S documenthallalsobe translated into Hindi and disclosed on the
GMRLwebsitefor feedback and commentStakeholdersfeedback will be incorporated into
the SEP and LMP, and ESIA and RAP as appropriate. The nreposesivill be disclosed in

F OO2NRIyOS 6AGK (GKS 2. 0Qa GRIR®GHAA dSS I NRIj diKNS
external website.
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Chapter 7:Assessment of Environmental and Social Risk
and Impacts

7.1 Impact Assessment Methodology

E&S risks and impacts can be positive or negative, direct or indirect, and may occur at the
local, regional, or global scale. These impacts may be reversible or irreversible. This chapter
focuses on the potential negative risks and impacts arising fromGRERP activities. The
assessment is based on the Project Description (Chapter 3) and the E&S Baseline Data
(Chapter 5).

7.2 ESS 1: Assessment and Management of E&S Risks and Impacts

The E&S risks and impacts of the project, in accordance with ESS1, are set out in the following
section.

7.2.1 Change of Land Use

The development of the GMRP requires land acquisition for station buildings, platform
structures, a depot, office complexes, and other associated facilities. Government land will be
transferred, and private land will be acquired for the project. The remliand is located in
existing commercial areas or along road verges characterised by mixed land use. Land
acquisition will be limited to small parcels, and hence lasgale land conversion is not
anticipated along the alignment.

¢CKS &LJzNJ t AyS LI aasSa GKNRdAAK Fy 2Ly aLl OS F
Master Plan 2031, after crossing the railway track in Sector 101. This land is currently used by
villagers for agricultural activities. With proper planning, theiié be no access restrictions

for the local community during both the construction and operation phases of GMRP. The
alignment runs near residential and sensitive areas, including forests, temples, and

gl GSND2RASEAYT GKAOK gAffl y&RS / Ry A DA BAGK QL & |
design shall ensure uninterrupted pedestrian movement by providing footpaths and parking
spaces.

The depot is planned for an area of 19.23 ha. According to the Department of Town and

[ 2dzy GNE tfFyyAy3as | FNEIFIYlFIQa aladSNItftly HAoN
site is categorised as commercial and open space. The development of the dépetult

in the permanent conversion of the current land use.

7.2.2 Utilities

Numerous utility services, including sewer lines, water mains, electrical lines, telecom cables,
gas supply pipelines, traffic signal systems, and other infrastructure, run along the GMRP
alignment. The construction of the Spur Line from Basai Villagevéoka Expressway (Sector
MamMO A& SELISOGSR (2 NBAGNROG GKS dzasS 2F (KS
per the Gurugram Master Plan 2031. Shifting, maintenance, and potential impacts on
construction activities must be addressed thrbugellplanned temporary or permanent

diversions. Proactive planning and timely action will be required to manage these challenges
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effectively. The organisations and departments responsible for the relevant utility services
are listed in Table-1.

Table7-1 OrganizationsResponsible for Utilities and Services

1. | Gurugram Municipa| Sewerage and drainage lines. Water mains and their se
Corporation lines, including hydrants and fountains, water treatms
plants, pumping stations, roads, surface water dra
nallahs, sewer lines, streetlights, high mast lights, etc.
2. | Public Works Department Roads, foot over bridges, large surface water drains, nal
etc.

3. | National Highway Authority 0 Roads

India (NHAI)
4. | Haryana Vidyut Prasarg Substations, power cables and their appurtenances, {
Nigam Limited and Daksh| mounted transformers, and higtension line

Haryana Bijli Vitran Nigar
Limited
5. | Bharat Sanchar Nigam Limit¢ Telecommunication cables, junction boxes, telephg
(BSNL), Vodafone, Bha| posts,overheadines etc.
Airtel, Reliance Jio, Cable
operators etc.
6. | Office ofthe Commissioner o] Traffic signal posts, junctions, and cable connections, el
Police, Gurugram
7. | Haryana City Gas Distributiq Gas Pipelines
Ltd.

Mitigation Measures
The following measures are recommended to ensure effective planning and execution of
utility service diversions:

1 Uninterrupted Services: Utility services must remain operational throughout the
construction phase and after project completion to ensure continuous service.

1 Coordination and Timing: The contractor shall coordinate closely with the relevant
utility providers to schedule utiligghifting activities, preferably during dry weather,
to minimise disruption. The utility providers shall also ensure that appropriate
alternative arrangements are in place and that the public is adequately informed
through timely communication and awareness initiatives.

1 Minimal Disruption: Elevated viaduct construction generally results in minimal
disruption to existing utilities. Where utilities are located within or near pier locations,
they shall be diverted away from the pile cap zones to avoid conflict with constnuct
activities.

B3There may be additional utilities not listed in the table above. The contractor should coordinate with the
relevant utility providers to plan and execute the utility shifting accordingly.
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91 Design Flexibility: When major utilities cannot be readily relocated, the viaduct
alignment and pile foundation layout shall be adjusted to avoid such crossings.
Alternatively, utilities may be safely encased within the pile foundations, if technically
feasible.

1 Risks of Service Disruptions: There is a possibility of disruptions to utility services, such
as water supply, electricity, telephone, and internet, during construction.

1 Minimise Interruptions: Disruptions should be minimised through careful planning,
scheduling activities, and effective coordination among relevant departments. The
implementation of temporary access roads and traffic diversion plans will also be
necessary.

1 Stakeholder Engagement: Continuous stakeholder engagement and transparent
disclosure of information on utility shifting must be maintained to ensure constructive
relationships throughout the project implementation.

1 Work Scheduling and Communication: The construction schedule shall be shared in
advance with line departments (such as water supply, electricity, road & transport,
etc.) to enable them to prepare for any necessary adjustments and ensure service
continuity.

1 Regulatory Compliance: The contractor must comply with the terms and conditions
specified by the respective utility authorities for all utility shifting activities.

1 Sewage Management and Safety: During the relocation of sewage lines and manholes,
appropriate precautions must be taken to address potential hazards, including gas
accumulation and burst risks. Manual entry into manholes is strictly prohibited; all
sewagerelated work must be carried out using mechanical equipment to ensure
worker safety.

7.2.3 Traffic Diversion/ Management

During the construction period, partial or complete traffic diversions will be required, as most
construction activities will take place along the road median. Additionally, the proposed entry
and exit points of the metro stations may conflict with bothdestrian and vehicular traffic.

Mitigation Measures:

Any reduction in road space during metro construction is likely to constrain traffic flow. To
address this, the DDC team shall incorporate footpath widening and provide designated bays
for the safe pickup and dropoff of metro passengers in the design. Maintain acceptable
traffic flow during construction, appropriate traffic management and engineering
interventions need to be implemented. These may include road widening, traffic segregation,
one-way traffic arrangements, diversions to adjacent roadsg, ofsservice lanes, etc. Various
construction methodologies shall be adopted to minimise traffic disruptions and ensure
efficient vehicular movement.

The implementation of traffic management and diversion plans will be essential to ensure
smooth and safe traffic operations throughout the construction period. The DDC shall
propose appropriate conceptual traffic diversion plans for construction zonesjtming the
safety of both construction workers and road users.
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Traffic Management GuidelinesThe primary objective of the following guidelines is to set
out procedures for the contractor to adopt to ensure the safe and efficient movement of
traffic and the safety of workers at construction sites.

1 A Traffic Management Plan shall be prepared, incorporating safety measures with
particular attention to sensitive areas such as schools, hospitals, and residential areas.
The plan must be developed in consultation with the traffic police, municipal
authorities, and other relevant stakeholders.

1 Highvisibility jackets with reflective tape shall be provided to all construction workers.

Enhanced visibility is essential to protect workers from kaghed vehicular traffic,

particularly at night or in lowisibility conditions.

The safety of road users in the affected areas shall be prioritised.

Traffic diversion plans must be clearly communicated to road users.

Safe, clearly marked lanes and diversion routes shall be provided, along witit well

signage positioned ahead of diversion points to guide road users.

1 Provide safe, clearly marked, and barricaded buffer zones (with lighting and reflectors)
and work zones.

1 Provide adequate measures to control driver behaviour in and around construction
zones.

1 Within work zones, primary traffic control devices shall be deployed to maintain order
and safety. These include signage, delineators, hard barricades, cones, pylons,
pavement markings, flashing lights, reflectors, and adequate day and night lighting.
Large information boards shall be installed at least 200 m before the work zone on
both sides to alert and guide approaching drivers.

1 The contractor shall ensure that all pits and excavations within the work zone are
promptly backfilled and closed upon completion of work. Where temporary closures
are required, barricades should be robust, equipped with reflective tape and proper
lighting, and designed to remain upright to prevent hazards to vehicles and
pedestrians.

91 Traffic marshals shall be deployed as required by the traffic police department to
manage movement and ensure public safety.

1 A qualified traffic consultant shall be engaged by the contractor to conduct a traffic
survey, suggest alternative routes, and support the development of an effective traffic
management strategy. A traffic safety audit shall be conducted periodicallydingl
an assessment of city traffic. Corrective measures identified during the audit shall be
implemented within defined timeframes.

1 Where applicable, utility shifting activities shall be integrated into the TMP

= =4 -4

7.2.4 Associated Facilities

The associated facilities identified for the GMRP are discuss8eation3.4. This section
provides an overview of the potential impacts of these facilities and presents the
corresponding mitigation measures, as detailed able7-2.
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Table7-2 Associated Facilitieg Potential Impacts andProposedMitigation Measures

Impacts

Mitigation Measures

1 Land Acquisition and R&R issue]
any
1 Impact on sensitive receptors.

9 Accidents due to imprope
signages.
9 Emissions from variou

construction activity

9 Loss of avenue trees.

9 Impact on utilities and commol
property resources.

1 Impact on natural drainage patterr,

1 Health impact on workers.

1 Impacts due to usscientific
dumping of demolition anc
construction waste. Disruption ti
public ®rvices due to utility
shifting.

1 Risk of damage to infrastructure

1 R&R compensation as per the RFCTLARR Act 201
other acts.

1 Noise barriers should be provided at sensitive recepf
if unavoidable.

1 Road infrastructure shall be provided to avoid accider

1 Plantation of native species.

1 Suitable scientific measures, such as water sprinkling
regular vehicle maintenance, will be adopted to minim
emissions during construction activities.

9 Compensatory plantation for tree felling.

1 All utility services should be kept operational during {
construction and operational phases.

1 The flow of natural drainage should not be affected, 4
proper crossdrainage structures should be constructe

1 Health and safety of workers and communities should
ensured.

1 Waste generated from construction sites will be dispos
of at preidentified landfill sites.

1 Mitigation measures as presented in the EHS mali
should be implemented.

1 Detailed utility mapping to develop a comprehens
utility relocation plan.

9 Preference for trenchless technology to sh
underground utilities without extensive digging, reduci
the need for road cuts (with OHS/CHS plans). No ma
scavenging or related activities (such as clear
manholes during shifting).

1 Management of all types of solid and liquid waste
effluents during drain works

1 Plan for Disposal of spoils, sludges during utility shif
or drain reconstruction

T Implement TMP in coordination with Traffic Police
Department of Roads.

1 Critical controls for high energy hazards in place du
construction and operations phase.

1 Impacts on open areas & public activity areas

9 Detailed utility mapping and preference for trenchlg
technology to shift underground utilities with minim
disruption.

All such future facilityelated activities will be screened, and their E&S risks and impacts will

68 aa8aaSR Ay

I O0O2NRIyOS ¢gA0GK GKS

2

stage to incorporate the findings of these assessments.

Mitigation Measures:

Qa

9{ C

Any reduction in road space during metro construction is likely to constrain traffic flow. To
address this, the DDC team shall incorporate footpath widening and provide designated bays
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for the safe pickup and dropoff of metro passengers in the design. To maintain acceptable
traffic flow during construction, appropriate traffic management and engineering
interventions need to be implemented. These may include road widening, traffiegtion,
one-way traffic arrangements, diversions to adjacent roads, use of service lanes, etc. Various
construction methodologies shall be adopted to minimise traffic disruptions and ensure
efficient vehicular movement.

7.2.5 Defence Ammunition Depot

In Sector 17, Gurugram, a defence ammunition depot is situated as shown in

Figure7-1. From the project alignment Ch. 16400 to Ch. 22300; the defence ammunition
depot is located at a distance of 88D0 meters. A background study was conducted about
restriction on power supply and construction around the defence ammunition depot

According to the available related codes, such as the International Ammunition Technical
Guidelines (IATG 05.40{ I FSG& aidl yRFNRa F2NJ St SOGNROIf A
between an explosive building and an overhead power line operating at dd&bve should

0S (GKS LJzfAO GUNIXFFAO NRBdAzGS RA&GlIYOSs:I &adzmaSCcC

As per Clause 29 of the Ministry of Defence R&D Organisation STEC pariphédety for

Electrical installations and apparatus for buildings and areas containing military explosives,
HnHupY (KS RAAGEFYOS 06SG6SSy | y obrical ppwehlideSa Q o d
operating at 3.3 kV or above should be the public traffic route distance, subject to a minimum

of 60 metres.

In GMRP, the metro operations utilise a design voltage of 750 V, well below the limits set by
the two standards above. In addition, there is no overhead electrification system in GMRP. In
the elevated sections, power is transmitted via a third rail laipheght to the tracks within

the viaduct, eliminating risks associated with overhead power supply restrictions.

Major electrical transmission requirements for the GMRP will be at the Metro Depot (5.29
km), TSS (5.4 km), and GSS (6.70 km) from the Defence Ammunition Depot. At stations, the
power supply is delivered via 33 kV cables mounted on viaduct brackets artd tbd
stations through dngtype transformers, which are placed inside a room in the Station
Building. Moreover, in this connection, a meeting was held with S Divisional Officer

(SDQ, DHBVN, on 05.05.2026, and it was informed that the restrictorcerns providing

new electrical connections near the Ammunition Depot within the restricted 900 m zone. The
GMRL team informed that the metro project shall receive electrical power supply through
GSS and TSS, and therefore no new electrical connectiotd vicgurequired within the
restricted 900 m zone. Further, all electrical installations required for the GMRP need

ESIA Report 101

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

authorisation by the Electrical Inspector of Government (EIG) prior to commissioning, and this
authorisation shall be obtained for all electrical installations before energisation.

In view of the above, there will be no impact on the power supply to GMRP within the
restricted 900 m zone of the Ammunition Depot.

7.2.6 Establishment of Casting Yard

The land for the Casting Yard is provided to the project on a temporary basis to facilitate
construction. Establishing casting yards is a critical activity for fabricating precast structural
elements such as-girders, pier caps, and other components raedifor elevated corridor
construction. These facilities are typically set up at strategically selected locations along or
near the project alignment to optimise logistics, reduce transport time, and ensure continuity
of construction activities. For the AC Project, the Casting Yard is established at Htaonda
Chowk, Sector 33, Gurugram. For ACO03, the Casting Yard location is under finalisation.

The casting yard will include the installation of a concrete batching plant, which will be the
primary source of readynix concrete. The batching plant will include material storage areas
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(cement silos, aggregate stockpiles), mixing units, water supply systems, and quality control
laboratories.

The casting yard will also include a plant and machinery workshop to support the
maintenance and repair of construction equipment, including cranes, gantry systems,
batching plant machinery, and transport vehicles. This workshop is essential for minimising
downtime and ensuring uninterrupted production cycles.

Additional infrastructure within the casting yard typically includes:

Storage areas for raw materials and finished precast components

Internal roads and circulation paths for heavy vehicles and trailers

Handling systems, including gantry cranes and lifting equipment

Administrative and labour facilities, including site offices, worker accommodation,
sanitation, and safety provisions

)l
)l
1
1

From an E&S perspective, the establishment of casting yards may lead to temporangéand
change, increased traffic, noise generation, and localised air pollution. These impacts are
generally sitespecific and can be mitigated through proper planningluiding selecting sites
away from sensitive receptors, implementing pollution control measures, and adhering to
occupational health and safety standards.

Overall, the casting yard serves as a centralised production hub, enabling efficient,
standardised, and largecale fabrication of structural components required for timely project
execution.

The casting yard shall be established with the employer's prior approval, and the following
measures shall be taken to mitigate risks and impacts:

=

Barricading with tall harheet to control noise and air emissions

Vehicle movement areas are paved with concrete/GSB and watered regularly to

suppress dust

WheeRvashing facility at the site exit

Vehicle maintenance carried out in a designated workshop with impervious flooring

Store chemicals in a designated area with Zpilvention and control measures

Batching plant operation after obtaining consent from the SPCB

Dusontrol measures at the batching plant and raw material storage

Reuse and disposal of wastewater from the batching plant and transit mixers via a

sedimentation tank

1 Authorised vendors for disposal of constructélamolition waste and domestic solid
waste

1 The site shall be restored to its original condition or as agreed upon after

demobilisation

=

== =4 =4 4 -4 -
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1 Permits/consents shall be obtained from Pollution Control Board & consent conditions
and monitoring reporting requirements will be followed

7.2.7 DoubleDeck Metro Structures

In urban areas, land is always scarce; therefore, a dedédtd configuration for two transport
modes is preferred to optimise land use. Under GMRP, a daldiker configuration is being
explored where the alignment intersects with a flyover/underpassearmqanning by GMDA.

This eliminates the need for separate alignments for road and metro systems, resulting in a
reduced physical footprint. This would lead to positive environmental and social outcomes,
such as lower land requirements, fewer tree removals, and minimisedadisplent of
people. Additionally, eliminating traffic junctions will facilitate smoother traffic flow and less
congestion, ultimately improving fuel efficiency, reducing travel time, and lowering air and
noise emissiondn addition, the double deck helpgduce groundevel traffic congestion,
thereby lowering honking and overall ambient noise levels.

The construction and operation phase risks and impacts due to double decker structure
possess mostly the similar risks associated widvated structure of GMRH he likely risks

and impacts with mitigation measures are detailed in this chapter. Though due to increased
height of double decker structure, size of pier, and ramps can cause the following additional
risks and impacts during construction and operation phase.

Construction phase:
Risks & Impacts:

Working at significant heights on upper deck

Falling objects from upper working platforms

Heauvy lifting using cranes

Construction of large sized piers and entry/exit ramps may reduce the carriageway
width

€ e ¢g¢g

Mitigation Measures

w Certified scaffolding, fall arrest systems, safety nets, work permits, rescue plans,
height pass test for workers.

w Toe boards, debris nets, exclusion zones, tool lanyards, covered pedestrian pathways

w Lift plans, certified operators, exclusion zones, weather monitoring

Operation phase impacts:

Few impacts are also anticipated, during the operation phase as described further. The larger
BSNIUAOFE &dNHzZOGdzNBE OFy | LIS NI A adz £t €& odf |@
localized restriction of natural ventilation beneath the viaduetiich may contribute to
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temporary accumulation of vehicular emissions under-@ind conditions. Train movement
may generate structurdorne noise, rumbling, and reverberation beneath the deck. The
larger piers may marginally influence road geometry, sight distance, and velogknment.
There is also a loyrobability risk of falling objects during maintenance activities. In the event
of a train breakdown, passenger can get stranded over the viaduct.

Mitigation Measures:

1 Apply architectural treatments, such as uniform colour schemes, streamlined forms,
and facade element&nd appropriate lightingo reduce perceived bulk.

1 Optimise pier placement by clustering supports and aligning them within existing road
corridors to avoid unnecessary widening.

1 Introduce landscaping and humacale design elements, such as unrdeck public
spaces and cycle tracks, whesafe andreasible.

1 Shadowing and the tunnel effect shall be minimised through an optimised structural
design, adequate spacing between structural elements, maintenance of open
carriageway sides to facilitate natural light and ventilation.

1 The vehicular emissions beneath the viadsicallbe minimised through the viaduct
configuration, maintaining unobstructed airflow, and keeping both sides of the
carriageway open.

9 Structureborne noise, rumbling, and reverberation will be mitigated through the
adoption of continuously welded rails (eliminating rail joints), provision of elastomeric
pads or equivalent resilient elements between the track and tkgirder, installation
of resilient rail fastenings, adoption of ballastless track systems, installation of noise
barriers at identified sensitive locations, and implementation of regular track and
rolling stock maintenance.

1 Impacts on vehicular movement on road shall be minimised by providing adequate
carriageway widths, appropriate traffic signage and road markings, sufficient
illumination, crash barriers where required, and wmlhintained road medians to
ensure safe and &€ient traffic flow.

1 The risk of falling objects will be minimised through the provision of crash barriers
along the viaduct edges, the inherent containment offered by thegirder
configuration, and the use of safe maintenance platforms and appropriate
maintenance practices.

1 The risk of passengers becoming stranded on the viaduct will be addressed through
comprehensive emergency preparedness and response measures.

Structural and Geotechnical Risks
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Doubledeck structures are subjected to complex loading conditions, including simultaneous
metro and vehicular loads and thermal effects. These conditions increase demands on
structural components such as piers, bearings, and foundations. Additionaligirceiture
interaction (RSI) can induce higher stresses, particularly in continuous deck systems.

Mitigation Measures:

w Consider the combined and dynamic effects of the load in the design. The rail, road
and foundation designs shall be based on the applicable IRS CBC and IRC codes.

w Conduct detailed structural and dynamic analyses during the design stage,
incorporating appropriate bearing systems and expansion joints.

w Adopt robust foundation solutions (e.g., pile or raft foundations) and phased
construction methodologies.

w Maintain stringent quality control during construction, including monitoring of
welding, concreting and prestressing activities.

7.3 ESSZ2: Labour and Working Conditions

GMRL will engage agencies or contractors for civil works, core functional support, material
and equipment supply, and implementation support, in line with its procurement plan.
Construction works will require a labour force and associated goods and senAce
standalone LMP has been prepared to guide labour management throughout project
implementation.

7.3.1 Types of Workers involved in the Project

Direct workers:Under the GMRP, direct workers are individuals employed directly by GMRL.
These employees are responsible for overseeing the overall implementation of the project,
including the supervision of construction activities carried out by contractors. The nushber
direct workers is expected to vary across the phases of the project, from preparation through
to completion. The estimated number of direct workers is approximately 40.

Contracted WorkersAs GMRL may not possess the full range of technical expertise required
to manage the entire project independently, GMRL will require support from consultants in
specific technical areas, including project management and coordination, financial
management, procurement, construction, environmental and social expertise, and
monitoring and evaluation. To implement various components of the project, GMRL will
engage contractors, General Consultants (GC), Detailed Design Consultant (DDC),
Independent Monitoring Consultants, and other relevant entities.

The estimated number of contracted workers will likely be 131Q00Q construction
labour/workers and consultants, 110 GC, DDC, audit, quality and safety audit, and
independent monitoring consultants)The different categories of anticipated contracted
workers are presented below.

f Skilled permanent staff of contractorst KS O2 y iGN} O 2 NRa LISNXI y S
will be engaged in GMRP, including key personnel such as project managers, project
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engineers, environmental engineers, constructidoremen, medical officers,
administrative officers, finance officeesd other team members.

1 Skilled workers engaged by contractor&:contractormay engage subcontractors for
technical work, like heavy machine operations, if required.

1 Unskilled community members engaged lihe contractor: The project aims to
maximiseemployment by engaging community members as unskilled worKérs.
contractor may prioritisénost communities and vulnerable groups, including females
and persons with disabilities, in close coordination with GMRL.

1 GC, DDC, et&s GC(national or internationabrganisation) will be engaged b MRL
to provide dayto-day construction oversight for civil workehe GC team will consist
of both national and international experts, including specialists in Planning &
Coordination, Structural Design, Quality Assurance, Quality Control, Construction
Safety, Signal Train, Telecom, Traction and Power Supply, Trackg FSithck,
Geospatial Technology, Quantity and Cost Estimation, Community Liaison /Public
Relations, Environnmgal, Social, Environment, Health and Safety (EHS), etc. The
procurement procesfr the consultant team wilstart duringthe project preparation
phase, with the consultants expected to be on boardhe early stages ofproject
implementation. TheGCwill support GMRLthroughout the implementation period,
until the completion of civil worksAlsg a DDC will be engagedpcepare the designs
for elevated stations and viadustiperstructures

1 Independent Monitoring ConsultantsAn Independent MonitoringConsultantfor
E&S issues to ensure compliance with approved plans. They will be engaged at the
start of implementation and will review all resettlement/ environmental activities for
satisfactory completion.

Primary Supply WorkersThe GMRL will procure essential goods, including metro cars and
rolling stock for the development of the GMRP. These materials will be sourced directly from
primary suppliers on an ongoing basis. Workers engaged by these suppliers are classified as
"primary supply workers," as defined in ESS2. The estimated number of primary supply
workersis 200.

Community workersThe project will not have community workers as defined under ESS2.

7.3.2 Expected Negative Risks and Impacts

Key Labour Risks:

The most significant OHS hazards associated thétconstruction of metro facilities occur
during the construction phase and include activities with high risk for workers if not managed
properly. These are applicable to workers/labours engagethénimplementation of the
project. The risks associatedth construction are provided below:

1. Child Labour Risk<hild labour shall be strictly prohibited at the construction site of
the proposed project. To ensure adherence to this mandate, all workers will be required
to provide legallyrecognised documents as proof of age, such as AadGasad, Birth
Certificate, Voter ID Card, or 10th Grade Marksheet/Certificate. Age regulations for
project labour will be included in the contractor's bidding documents to monitor E&S
compliance during project implementation.
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2. Risks due to Labour influxMigrant workers maybe requiredfor the construction
activities, although a large influx is not anticipated due to local labour availability.
Cultural differences can cause tensions between local and migrant workers at
construction sites and camps. Furthermore, male migrant workers pogg risks of
GBV and SH.

3. Risks of Labour Disputetabour disputes on metro construction sites may arise from
various factors such as limited job opportunities, wage rates, delays in payment,
working conditions, contractual issues, union activities, and health and safety concerns.
Employers, including corgctors and subcontractors, might retaliate against workers
who seek improvements or voice grievangestentially escalatingnto labour unrest.

4. Discrimination and exclusion of vulnerable/disadvantaged groupéulnerable and
disadvantaged groups, such as women and persons with disabilities, may face higher
risks of being excluded from job opportunities.

5. GBV:Construction workers, who are mostly males, often work far from home, isolated
from their families and usual social controls. This situation can contribute to
inappropriate and criminal behaviours such as SH of women and girls, exploitative or
illicit sexual relationships, including with minors from the local community.

6. Noise:Construction activities are expected to produce noise levels in the range-of 76
88 dB(A) at 15 m distancBue to the high noise levels of some construction machinery,
the personnel operating near the machines and the workers stationed close to the
machines are prone to exposute high levels of noise.

7. Occupational Health and Safety Risks
1 Health RisksHealth risks may rise from working in a polluted environment with high

dust concentrations generated by construction activities such as site clearance, soil
excavation, levelling, machine operation and material transportation.

1 Collapse of nearby structureg€xcavation and demolition activities can dam#ue
foundations ofnearby existingtructures, potentialljeading tostructuralcollapse
and causingserious injuries to workers.

1 Risks of Falling from High LeveWforkers may fall from heights due to improperly
installed scaffolding, unsecured ladders and unprotected steel bars dthiag
construction of metro facilities, which may lead to labour accidents.

1 Risks of Falling Object®Vorkers working below under construction metro facilities
may be injured by hard objectacluding massive concrete structur&sdling from
heights.

1 During metro operations, several risks may arise, including fire and explosion
hazards, accidents, power substation failures, stampedes at platforms or station
entry and /exit points.

1 Risksdue to HeavyMachinery. The construction of metro facilities requires the use
of heavy machinery; however, its movement poses a risk of injury to nearby workers
if they are struck or hit.

1 Risks due to FatigueDuring both the construction and operational phases of the
metro project, workers may be required to work irregular or extended hours,
potentially leading to fatigue. Such fatigue can impair concentration, reduce
alertness, and negatively affect perforn@nin safetycritical tasks. This poses a
significant safety risk not only to the workforce but also to the public.

1 Risks due to Signalling, Telecommunication and Electrical Systénssallation,
testing, operation and maintenance of signalling, telecommunication and electrical
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systems may expose workers to electrical hazards such as electric shock, arc flash,

electrocution and burns. Equipment malfunction or system failure may also disrupt

train operations, increasing the risk of operational incidents. These hazards may
pose sigificant health and safety risks to workers, passengers and the public if not
properly managed.

1 Risks due to Maintenance of Rolling Stodlese hazards include physical risks from
moving equipment and machinery, chemical exposure to hazardous substances such
as asbestos, PCBs, and VOC:s, risks of fire or explosion during hot work, biological
exposure from sewage systems, and confined span@yerisks during the
maintenance of tanks and compartments. These factors may pose significant health
and safety risks to maintenance personnel if not properly managed.

1 Risks due to derails of metrtrains: Metro train derailments pose significant risks
to both passengers and staff, including physical injuries and fatalities.

1 Risks due to birdsBird presence at metro lines and maintenance depots can lead
to safety hazards, equipment damage, electrical issues, health hazards, and
increased maintenance costs due to collisions, droppings, and nesting activities.

1 High Energy Hazards:

a. Risks of Fire and ExplosioDuring construction, welding activities can generate
sparks that may ignite nearby flammable materials, such as fuels and gases,
leading to fires or explosions with potentially serious consequences for both
workers and surrounding communities. During thgeaational stage, the risk of
fires at stations and depot locations is also anticipated, which could impact
employees, passengers and nearby communities.

b. Electrical HazardsDuring construction workers may beexposed to live
electricity while testing TLs, substations or using electrical power for soldering,
which can result in serious injuries or fatalities due to electric shock.

During metro operation, electrical accidents may happen duééofollowing

reasons:

9 Live mains: LT or HT,

1 Overhead power lines,

1 Parts which have become live due to leakage either because of low insulation
resistance of the electrical windings, high earth resistance or discontinuity of
the earthling leads.

1 Areas that develop a high potential gradient, such as near an earth electrode
where fault currents floware insufficient to trip circuit breakers or blow
fuses.

The impact associated with electricity includes electric shocksiors, whether

minor, major or fatalaffecting both metro personnel and others.

c. Possible risks due to depoDepot operations involve various potential risks,
such as handling heavy parts, the possibility of collisions, tripping or falling into
maintenance pits, electrical hazards, and slipping on oily floors. Additionally,
improper waste handling can lead tofsty risks, environmental pollution, and
operational inefficiencies.

d. Risks due to storage of Gas/LPBuring the construction period, workers may
face significant risks of serious injury due to the storage of GAS/LPG cylinders,
particularly from potential explosions caused by gas leaksdamage to
cylinders.
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e. Risks Associated with Iron Cutting and SolderiNgorkers engaged in cutting
iron and soldering without proper personal protective equipment (PPE), such as
face shields, hand protection, safety glasses, and-tughboots, may be at
significant risk of serious injuries. The absence of-toghboots inceases the
risk ofelectric shock, while the lack of gloves can cangeies to the wrists and
forearms from heat, sparks, molten metal, and radiation.
1 Other Occupational Risks:
1 Risks due to lack ofull-height fences, barriers, or barricades around the
construction site.
1 Obstructions caused by vehicles parked irpaoking zones.
1 Use of vehicles, machinery and other equipment without valid fitness
certificates.
1 Safety issues, including injuries or fatalities, due to lack of PPE and inadequate
safety measures.
Exposure to mental or physical harassment, including SEA/SH.
Health risks related to HIV/AIDS and other sexually transmitted diseases among
labourers.
1 Risk of contamination during infectious disease outbreaks if proper and frequent
hygiene practices are not maintained.

= =4

7.3.3 Management Strategies

1. Child labour:Minimum age for project workers is 18 years; no one under 18 years will
be permitted. Contractors must adhere to these age requirements, with penalties for
non-compliance. They must also maintain a labour registry that verifies workers' ages.

2. Labour influx: GMRL will require contractors tprioritise recruiting unskilled labour
from local communities for basic tasks. All workers must sign and adhere to a code of
conduct addressing the risk of GBV. Training withiganisedwith a focus on expected
behaviour, local norms, and raising awareness about GBV/SH.

3. Labour Disputes over Terms and Conditions of Employmeht: prevent labour
disputes, fair terms and conditions will be enforced for all project workers. Grievance
mechanisms will be established to promptly address workplace issues for both direct
and contracted workers. Additionally, the project will respectrkass' rights to join
labour unions and freedom of association.

4. Discrimination and Exclusion of vulnerable/disadvantaged Groupsiployment under
the project will uphold equal opportunity and fair treatment, without discrimination.
Contractors are required to include vulnerable groups such as women, SC/ST groups,
and persons with disabilities in their unskilled workforce. To ni#idhe risk ofthese
groups being excluded from job opportunities, the project will require the contractor to
employ them as part of itevorkforce. Compliance with national legislation on gend
equality, including provisions for maternity leave, nursing breaks, and separate toilet
facilities for men and women, is mandatory.

5. GBV: Approximately 885% of contract workers are expected to be men, while
women's participation is likely to be around-28% and will primarily involve unskilled
and semuskilled positions. Contractors will enfortiee Code of Conduct (CoC) for all
workers, subcontractors, and suppliers. CoC will include sanctions fecaropliance,
including gendebased violence policies, etc. Contractor will ensure that the CoC is
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written in plain language, understandable to local and migrant workers and signed by

each worker to indicate that they have:

1 Received a copy of the CoC as part of their contract.

1 CoC has been explained to them as pathefinduction process.

1 Acknowledged that adherence to CoC is a mandatory condition of employment.

1 Understood that violations of the CoC can result in serious consequences, up to and
including dismissal or referral to legal authorities.

6. Noise:Use of personal protective equipment will help in reduding noise impact on
personnel. All construction activities will have to comply witie Noise Pollution
(Regulation and Control) Rules, 2000, & amendments and \#ierld Bank
Environmental and Social Standards. This could be achieved by:

1 Job rotation to the extent possible

Automation

Construction of permanent and temporary noise barrjémsluding greenery

Reroute and regulate the traffic, a main source of noise.

Use electric equipment instead of diegewered equipment

Use hydraulic tools instead of pneumatic tools

Acoustic enclosures should be provided for individw@asegeneratingconstruction

equipment

Scheduling of truck loading, unloading and haubpgrations

Proper operation and maintenance of the construction vehicles and equipment

would keep them withirthe noise limit

Schedule work to avoid simultaneous activities

Anti-drummingfloor and noise absorption material

Lowspeedcompressor, blower and air conditioner

Mounting ofunderframe equipment onan anti-vibration pad

E |
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The workers employed in high noise leaetascould be employed in low noise level
areas andsice versdrom time to time. Special acoustic enclosures should be provided
for individualnoisegeneratingequipment, wherever possible. Noise level from loading
and unloading of construction materials can be reduced by using various types of cranes
and placing materials on sand or sandy bag beds.

7. OHSThe construction activities hawkeir own challenges and contribuggnificantly

to OHS concerns. OHS conceoas increase due to various factoiacluding site

conditions, awareness of OHS preventive and protective meastwagact provisions

and inadequate supervision, monitoring, and enforcement by the implementing agency.

1 Mitigation for health risks:The contractor shall take measuresronimisefugitive
dust emissions during construction activities. Dust emissions should not be visible
beyond the source's boundary fextended periods, and equipment should be used
to control air pollution and provide respiratory protection famorkers in higkdust
areas.

1 Mitigation for risks of accidentsErection, excavation, dismantling of structures,
temporary work, shoring, or any other tasks must be performed by trained workers
under competent supervision.

1 Mitigation measure for risks of falling from high level€ontractor shall ensure that
work at height is properly planned for emergencies and rescue, adequately
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supervised, and conducted in a manner that is reasonably safe. Safety nets and

harnesses must be used for work over 2 meters to prevent falls and injuries.

1 Mitigation measure for risks of falling object<ontractor shall take measures to
prevent injuries from falling materials, including prohibiting throwing or tipping
from heights, and ensuring proper barricading, safety nets, and fall arrest systems
are in place in highisk areas.

1 Mitigation measures for risks of electrical shockContractor shall ensure safe
power usage and electrical equipment practices, including the use of protection
devices. Cables should be selectealsed on the exposure conditions and the
project's specific requirementdRegular inspections should be conducted to detect
any cuts or cracks in the cables.

1 Risks of fire and explosianContractor shall providehe workplace with fire
extinguishing equipment that is regularly recharged and maintained to meet Indian
National Standards. Additionally, combustible scrap and debris must be disposed of
regularly.

1 Mitigation measures for risks due to use of heaupachinery All workplace
equipment must be in sound mechanical condition and certified by a competent
authority. Vehicles should have audible reverse alarms anavéieémaintained
Reversing shall be done with adequate re@w visibility or under the banksman's
direction.

1 Mitigation measures for Heat Stres®rovide shaded rest areas and hydration for
workers.Allow for regular breaks to prevent heetlated illnessesvionitor workers
for signs of heat exhaustion.

1 Mitigation measures for Traffic HazardBesignate safe walking paths and vehicle
routes.Use signage and barriers to separate pedestrian and vehicle areas.

1 Mitigation measures for Lockout/Tagout Failuresfollow lockout/tagout
procedures during maintenancdrain workers on safe handling of rolling stock
componentsUse machine guards and safety interlocks on equipment.

1 Mitigation measure for other occupational risks:

A Maintain all stairways, passageways, gangways, and emergency exits clear and
unobstructed.

A Erect fultheight fences, barricades, and barriers around the construction site
to contain excavated soil and rubbish.

A Prohibit parking of vehicles on roads to prevent traffic obstruction.

A Enforce a zerdolerance policy for employees entering the work area under the
influence of alcohol or drugs.

A Ensure all vehicles, machinery, and equipment have valid fitness certificates.

A Mandate the use of PPE for all workers at the construction site.

A Provide essential facilities such as first aid boxes, clean drinking water, separate
latrine facilities, temporary living accommodations, and childcare rooms as per
regulatory standards, etcfor labourersat labour camps/construction sites.

A Contractor shall ensure thahe EHS supervisor is engaged during the conduct
of work.

A A firstaid box is provided and maintained at tleour camp and construction
site as specified in BOCWA.

A Contractor shall ensure that an adequate canteeradno profit,no loss' basis
is provided where 250 workers are employed.
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A Inthe case of works like track laying, the zone of work is constantly moving at

an elevated level or at ground level. In such casesbile urinals with proper

facilities for draining sullage shall be provided atremsonably accessible

distance.

A In every workplacewhere more than 50 female workers are ordinarily
employed, a welmaintained suitable room is provided for thuse of children
in accordance with Section 35 of BOCWA.

A Contractor shall organise awareness camps for GBV and STDs (HIV/AIDS)

A Contractor shall organise regular HIV/AIDS chguk and medical health

camps.

7.3.4 Training

The training for engineers and managers will be impartedsRLon a regular basis to

monitor the implementation of ESMP during tleenstruction and operation phase$he

details ofthe training programs are given at

Table7-3.

Table7-3 Details ofProposedTraining Programs

T1.

 To orient/ sensitize thq

T

EHS and

1 2 (during first year

. hy108 9{C

address potential E&S ris}

SocialExperts

Orientation/Sensitisation project staff at the project Social of project)
Training Programs 1 Day | launch towards the Experts

environmental and socig and other

issues of the project. Staff,

9 To orient the project stafi GMRL

about the ESMF and i GC

importance, provisions an{ I NGO

implications.
T2. Training on the ESM|T To equip with knowledge 1 EHS andf 8 (During project
and RAPg 2 Days and skills necessary for ug Social Implementation).

of ESMF, undertakin Experts off§ A minimum of 2

environmental and socig GMRL trainings per year

screening and appraisal ¢ § E&S

per the requirements of the Experts,

ESMF, conduct ESIA a GC

preparation of| 1 NGO Staff

management/  mitigation

plans

9 To prepare for undertakin

periodic supervision of thq

implementation of

environmental and socig

management/  mitigation

plans and performancyg

monitoring of subprojects
T3. Training on Worl(f2 . Qa 9{ C ¢ | EHS and { 1 Training

ESIA Report

113

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

during project| or other
implementation, such a$ Staffs, GMRL
aspects related to working
conditions, employment
OHS and safety, CHS, G
GBV (SEA/SH), securn
management plan, etc.

T4. Training on OHS an{ To enhance competency ( BHS and | A minimum of 2
EHS the project staff of EHS an SocialExperts| trainings per year.
OHS risks durin{ or other
construction and operation| Staffs, GMRL
including Biodiversity

Management Plan.

About 10 to 20 trainees would participate in each of the training programs. It is intended that
these trained persons will, in turn, provide onsite training to NGOs, resource persons, etc.,
onsite. The estimated totdtaining budget for the proposed corridor is Rs. 49.00 Lakke
contractorwill arrangeraining for staff/ employees on Environmental Management Systems,
Hazard Awareness, Environmental and Drainage Management, and Project Management.

7.4 ESS 3: Resource Efficiency and Pollution Prevention and Management

To promote the sustainable use of resources, the following measures shall be implemented
to ensure the efficient consumption of energy, water, and raw materials.

7.4.1 Resource Efficiency

Resource efficiency in metro projects involves the optimal use of materials, energy, and other
resources throughout the project lifecycle mainimiseenvironmental impacts, reduce costs,

and improve sustainability. It offers an opportunity to implement practices such as recycling
and reusing waste and wastewater, improving energy and water use efficiency (considering
demandsupply dynamics), and optimisirtige use of raw materials in line with applicable
national and state policies and guidelines. Althoulgé National Resource Efficiency Policy
(NREP), 2019 remains in draft form and is not applicable to this project, alignment with ESS3
is maintained through the application of relevant national regulations and the adoption of
established good practices.

7.4.1.1 Duringthe Detailed Design Stage
1. Green Buildings

All stations and depot buildings shall be designed as green buildings as per IGBC rating system.
This system serves as a framework for integrating green concepts into MRTS and addresses
the green features under the following categories:

w Site Selection and Planning

w Water Efficiency

w Energy Efficiency

w Material ConservationBuilding Materials and Resources
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w Indoor Environment and Comfort
w Innovation in Design and Construction

The IGBC rating system integrates circularity principles in metro projects by encouraging the
reuse of construction and demolition (C&D) wastes, thereby reducing resource consumption
and minimising the impact on landfilldt awards credits for the use of recycled materials,
adoption of sustainable construction practices, and implementation of effective waste
management strategies that support a clodedp system.

Haryana has five, and Delhi has two, C&D waste recycling facilities. Recycled Materials from
these recycling units wilbreferably beused for construction works, including pavement
construction, subject to testing and confirmation of their structural soundness.

2. Energy Efficiency

w Maximisation of Natural and Renewable Energy Use: Natural lighting and alternative
energy sources, particularly solar powshall be harnessed to the maximum extent
feasible.

w Integration of Energ¥fficient Systems: Energyficient technologies shall be
incorporated in trains, stations and supporting infrastructure. This inclasesED
lighting system, an eneregfficientHVAC (heating, ventilation, and air conditioning)
and advanced signalling systems.

w Solar Energy Development aBddof-LifeManagement: Renewable energy sources,
such as solar panels with améflective coatings, shall be integrated at station
buildings and depots. Upon reaching the end of their operational life, solar panels
installed under the GMRP shall be disposed ofgycled in accordance with the E
Waste (Management) Rules, 2022, and relevant guidelines issued by the Central
Pollution Control Board (CPCB)

w Regenerative Braking System: The proposed metro system shall be equipped with
regenerative braking technology to recover and reuse energy during train
operations.

w Variable Voltage Variable Frequency (VVVF) Technology: All escalators and elevators
shall be equipped with VVVF technology to enhance energy efficiency.

w Occupancy Sensors: Occupancy sensors shall be installed in public toilgtgnase
energy wastage.

w Energy Efficient Office Equipment: All office equipmeimicluding computers,
printers, fax machines, etcshall be certified with Energy Star or equivalent energy
efficiency labelling.

w Environmentally Safe Fire Suppression Systems: Fire suppression systems used in
stations shall be free from halons andonedepletingsubstances.

w EcoFriendly Refrigerantfkefrigerants used in the station systems shall have low or
no Ozone Depleting Potential (ODP) and Global Warming Potential (GWP). Proper
recycling andend-of-life management of refrigerants shall be mandated in
procurement documents.

w Adoption of Good International Practices: Contractors shall implement measures
ALISOATASR Ay optknSetife us@ &f en@rgy{ viater addZaw materials,
to the extent that it is technically and financially feasible.

3. Water Use
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w Installation of HigkEfficiency Water Fixtures: Watefficient fixtures shall be
installed at stations and maintenance facilities, including-flmw toilets, dual flush
systemssensorbased electronic taps, foam taps, waterless urinals, toilets, faucets,
showers, dishwashers, ettq significantly reduce water consumption.

w Rainwater Harvesting: Provision of rainwater harvesting systems at stations, along
the alignment, and athe depot to aid in groundwater recharge.

w Water-Efficient Landscaping: Landscaping at stationscambts(wherever feasible)
shall be designed using native or adaptive plant species.

w Permeable Pavements: Wherever feasible, permeable pavement shall be used for
access roads to stations, depots and service areas to promote water infiltration and
reduce surface runoff.

w Water ReuseTreated wastewater shall be reused for npatable applications such
as landscape irrigation and toilet flushing, therebnimisingfreshwater use.

7.4.1.2  During Constructior& Operation Phase

w Water Use

During the construction phase, waterquirementswill be met through treated effluent from
nearby STP and municipal water supply sources. In the operation phase, water for air
conditioning, cleaning and use of staff and passengers at stations will be sourced from the
municipal supply. This will be suppiented by the reuse of treated wastewater generated
on-site, particularly for nofpotable applications such as toilet flushing, landscaping, etc. To
facilitate this, a double plumbing system will be incarted into the design, included in
procurement specifications and implemented accordingly. Water supply for depots will
similarly be sourced from municipal supply and supplemented bgitenreuse of treated
wastewater and harvested rainwater, wherever $#zle. All sludge generated from
wastewater treatment facilities will be managed and treated in line with prevailing guidelines
and regulatory standards.

w Raw Material UseSustainable Building Materials

Wherever feasible and available, construction materials recommended by theugltsas fly

ash and other approved wastierived materials, shall be utilisegrovided they exhibit
properties comparable to conventional building materials. To promote circular economy
principles, the project mauytiliserecycled materials available at several C&D waste recycling
facilities in Delhi. As per the Construction and Demolition Waste Management ROl it

is mandatory for municipal and government contracts toqure 1@20% of construction
materials from C&D waste sources, subject to strict quality control standards. The use of such
recycled materials significantly reduces dependence on virgin resources in the building
structure, thereby enhancing environmentalstainability in infrastructure development.

7.4.2 Dust from construction/demolition activity

Impact: During the construction phase of the metro, activities such as excavation, material
transportation and operation of heavy machinery generatsignificant quantity of dust
particles. These emissions can adversely affect both human health and the environment.

Mitigation Measures:
1 Regularly spray water or ushist suppressants at work sites to minimieborne
dust.
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Cover all construction materials with green nets to prevent wahalvn dust.

Ensure material and waste storage areas, as well as transport vehicles, are adequately

covered to prevent dispersion due to wind, rain, or flooding. A full green net enclosure

shall be provided around construction zones, supplemented by hard barricading

equipped with lighting and reflectors for safety

1 Schedule construction activities in a manner that avoids operations during high wind
speeds or extremely dry conditions. Additionally, comply with the Graded Response
Action Plan (GRAP) guidelines to address air pollution in the National Capital.Region

1 Conduct frequent water sprinkling on local roads and worksites to control dust
emissions. The Contractor shatlobilise an adequate number of water sprinkling
trucks.

1 Install wheel washing facilities at the exit points of all construction sites

= =4

7.4.3 Supply of Construction Material

Constructionmaterials such as aggregate and earth will be sourced from approved quarries
to ensure minimal environmental impact and efficient utilisatmfmatural resources

Mitigation Measures:

1 Procedures for the storagbandling transportation and reuse of construction materials
shall be outlined in the GMRL EHS Manual. This manual will be prepared in line with WB
EHS guidelines and applicable national regulations.

1 Designated facilities for processing and disposal of C&D waste are available in Gurugram.
In the eventthat these are unavailable or have limited capacity, the waste shall be
transported to alternate authorisethcilities, including those in Delhi.

1 The construction materials to be used include coarse aggregates, cement, coarse sand,
reinforcement steel, structural steel, water supply components, drainage and sanitary
fittings, etc. Loading and unloading of these materials shall be carried out by labour
engaged by the contractor.

1 The procurement source of the construction materials will be decided by the contractor;
however, all materials must be procured from licensed and approved suppliers.

1 The contractor shall be responsible for the management of all construction materials
during the entire construction phase. Sufficient quantities of all materials must be
available before the commencement of each construction activity.

1 All construction materials shall be testéa government labs or labs approved by the
government to ensure quality compliance prior to use. This responsibility shall be clearly
YSYUA2ySR Ay GKS O2y (NI OG2NXa F3INBSYSyido

T ¢KS O2y (NI OG2NDa NBalLRyaAoAfAGASAa gAff | fa;:
related to the storage, loading and transportation of construction materials and
equipment.

1 The construction material storage area shall be regularly inspected to ensure there is no
uncontrolled waste, and appropriate measures shall be taken to prevent silt runoff and &
pollution due to improper storage or handling.

1 Close coordination witlthe designatedGMRLofficer and the head of the construction
team shall be required to promptly address environmental concerns and to implement
necessary mitigation measures.
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1 Scheduling of material procurement and transportation shall be linked with the overall
project construction schedule.

1 All stairways and passageways shall be kept free from obstructions. Emergency exits,
passageways, fire doors, alarm points,-fighting equipment, first aid stations, and other
emergency stations must be kept clean, unobstructed and in good workingtimonet
all times.

1 Empty cement bags and other packaging material shall be properly stacked and removed.

7.4.4 Impact due to Precasting yards and Material stockpiling

A constructionyard is a storage yard or assembly yard for building materials and equipment
directly related to a specific construction project and subject to removal at completion of
construction.Activities such as casting structural concrete elements and material stockpiling
at these sites can potentially lead to air and water pollution, increased noise levels, diversion
of open spaces such as parks, and temporary displacement

Mitigation Measures

1 Site selection criteria for a construction yard are as under:

A Away from the rightof-way of a highway/ or any road

Away from the footpath

Away from habitation and settlements

Away from the flood plains, water bodies

Away from the notified areageserved forestswetlands nature protection, wildlife

sanctuary, ecesensitive zones, historical monuments, places of tourist interest, etc.

1 Proper and safe stacking of materials at constriction yards and storage areas is of
paramount importance. The storage area shall be well laid out with easy aandss
material stored / stacked in an orderly and safe manner without affedciegnovement
of people, thehealth & safety of workers or communities, & environment.

> >
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7.4.5 Risk of Soil and Water pollution due to construction works

Impact: Metro construction activities such as foundation laying and structural development
can lead to soil erosion, which may contribute to sedimentation in nearby water bodies.
Additionally, constructionrelated pollutants, including sediments, debris, waste, and
chemical runoff, pose a risk of contaminating water sources, degrading aquatic habitats and
impacting the quality of essential water reservoirs.

No contaminated sites have been identified during the ESIA Study in the project area.
However, if required, contamination assessments and-giecific cleanup plans will be
developed in accordance with applicable guidelindsy autline for the Site Clean
Up/Remediation Plan for Contaminated Siteprsvided in Annexure 7.1.

Mitigation Measures:
1 Construction materials shall be stored at a safe distance from water bodies to prevent
contamination, especially during heavy rainfall or flooding.
1 Properly treat and manage stormwater runoff to prevent pollutants from entering
water bodies.
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1 Fuel and oil would be stored mementlined, elevated storage yards equipped with
cut-off drains to prevent leakage or spillage and subsequent soil or water
contamination.

1 All fuels and chemicals must be stored in contained, designated facilities. Preventive
measures should be implemented to avoid spillage or leakage.

1 In case of accidental spills, contaminants must be contained immediately. Oil spills
shall be cleaned using spill kits, and standard operating procedures (SOPs) shall be
prepared and strictly followed for spill response and cleanup.

1 Improper site management and spills from construction equipment may cause soil
contamination; therefore, appropriate housekeeping and spill prevention practices
must be in place.

1 Sedimentation control measures, such as sedimentation tanks, shall be installed at
batching plants taninimiserunoff-related pollution

1 Contractors shall adopt water conservation practices, including the usmefgy
efficientwater fixtures at sites and project offices.

1 Water leakages through pipes and valves must be prevented through regular
inspection and maintenance.

1 Reuse of water used for curing and other construction uses shall be planned and
implemented to reduce overall water consumption.

7.4.6 Air Pollution during Construction

Air pollution may result from activities such as excavation, loading and unloading construction
materials, and emissions from vehicles, construction equipment and DG sets. Additional
sources include muck disposal sites, debris disposal locations arudgtieg yards.

DG sets will be used to providepower backup supply during construction. For estimation
purposes, a DG set of 50 KVA capacity has been considered. The predicted maximum
incremental load on applicable averaging hour 24 hours for criteria pollutanis 'SQ),

PM2.5, PM10 and 8 hour for CO due to the operation of DG set during daytime construction
activity between 0800 IST and 1800 IST are predicted to be about 0.78, Tgthug/n#, 0.07

pug/m3, 0.14 pg/nt and 7.40 pg/m respectively and occurs within 100 from the DG set
location.

While the impact on ambient air quality duririge construction phase is expected to be
minimal and temporary, the implementation of a comprehensive EMP is essential to mitigate
potential adverse effects.

Mitigation Measures:
The following mitigation measures shall be adoptedmmimise air pollution during the

construction period, particularly focusing on PM, gaseous emissions, and fugitive dust

1 The contractor shall take all necessary precautions to minimize fugitive dust emissions
during excavation, grading, land clearing, and waste disposal. Dust emissions from
material handling, storage, and transport activities must not be visible beyond the
property boundary for any extended period without prior notification to the
Employer.
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1 All vehicles and construction equipment used by the contractor shall comply with the
latest emission standards prescribed by the Gol and the GoH. Periodic emission checks
shall be conducted, and necessary corrective actions, including equipment
replacement shall be taken to ensure compliance

1 Loose materials such as soil and debris being transported shall be covered adequately.
Trucks must be loaded with sufficient freeboard and secured to prevent spillage
through tailboards or sideboards.

1 Barricades or enclosures shall be installed around open construction sites prior to the
commencement of work.

1 Temporary storage areas must be barricaded, Aglland maintained with
appropriate pollution prevention measures. Excavated material shall be reused for
backfilling or managed as directed by the Employer. Dust suppression measures must
continue even dung work stoppage or public holidays

1 Materials shall be placed in a manner that minimizes dust generation. Regular wetting
of materials shall be conducted, particularly during dry or windy weather conditions.

1 Water sprinkling shall be undertaken at construction sites during excavation,
demolition, or debris handling. Adequate water sprinkling equipment must be
available at all times. Dust screens should be used in areas close to sensitive receptors
when additimal dust control is required.

1 Wheel washing or vehicle cleaning facilities equipped with {pigdssure water jets
shall be installed at site exits, including batching plants and construction depots, to
prevent oftsite dirt transfer.

1 In compliance with the GRAP, the use of DG sets from Stage Il onward shall be
regulated in all NCR sectors as per CAQM Directions No. 76 and 83.

1 The contractor shalinstall sealed construction enclosures near air intake points of
hospitals to block entry of pollutants.

1 Water sprinkling shall be intensified near schools during school hours to minimize dust
exposure to children

91 Dustgenerating activities shall be scheduled during #p&ak hours to reduce
exposure risks for sensitive receptors

7.4.7 Noise Pollution

7.4.7.1 Construction Phase

Noise generated during the construction phase may become a nuisance to nearby residents
and passersby. Construction workers are also at risk of exposure to elevated noise levels while
working onsite. The most prevalent noise source at the project consimacsites would be
internal combustion engines used to power various types of equipmEatthmoving
equipment, materiahandling equipment, and stationary machines are all engioeered

and typically generate continuous noise. Activities involving liaadling of heavy precast
panels and the casting of pillars are also expected to contribute significantly to construction
noise levels. While mobile equipment operates in a cyclical manner, stationary equipment
tends to emit noise a& constant level over time. Additionally, trucks transporting materials

to and from the site could impact a wider range of receptors, as their movement is not
confined to the project site alone. Other noise sources would include equipment and tools
such as fpe drivers.

ESIA Report 120

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

Construction noise will be intermittent andcalised varying with the type and intensity of
construction activities. These activities are expected to occur seasonally and at different

locations across the

project area.

An analysis ofonstructionrelated noise has been conducted based on typical activities and
equipment associated with demolition, excavation, and erection phaBes. prediction
purposes no ground attenuation haseen considered, assuming that the ground is
undisturbed, consolidated and hard in nature. The estimation of noise levels dilming
construction phase has been carried out in accordance with guidelines specified in the
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Administration (FTANoise Levels for all equipment have been modelled accordingly and are

provided inTable7-4.

Table7-4: Construction Equipment Noise

Auger drill 84 72 64 57 53 50
Generator 81 69 61 54 50 47
Chiseling 88 76 68 61 57 54
Crane 88 76 68 61 57 54
Concrete Pump truck 81 69 61 54 50 47
Dumper 76 64 56 49 45 42
Dozer 85 73 65 58 54 51
Compactor 82 70 62 55 51 48
Grader 85 73 65 58 54 51
Concrete Mixer 85 73 65 58 54 51
Truck 88 76 68 61 57 54

Construction activities are expected to generate noise levels in the range&8 dB(A) at a
distance of 15 m, with sound levels decreasing as the distance from the source increases. As
noted from the table, noise levels without any shielding attenuatevithin the permissible
daytime limits for residential areas at approximately 400 m. However, with the provision of
sourcelevel shielding, compliance with the standard is achieved at a reduced distance of
approximately 140 m. Further reduction in noisevéls can be achieved through the
implementation of mitigation measures outlined under S. No. 6 of Se€ti® Overall, the

noise impact during the construction phase is anticipated to be steomh and manageable

with appropriate control measures.

To minimize disturbance to nearby communities, noise barriers shall be installed along the
construction boundaries in proximity to sensitive receptors, as identified in Sebtih
Environmental Health & Safety Expert ESMU shall monitor the noise levels at these
sensitive receptors during construction. If noise levels are found to exceed permissible limits,
implemeniation ofthe mitigation measures will be undertaken to ensure compliance.

7.4.7.2

Noise during Operation

Noise generated during metro operations primarily originates from train movements,
auxiliary systems, and activities within the depot. Key contributors include train acceleration
and braking, ventilation systems, use of power tools, and machinery emplayetiain
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maintenance. Among these, the most significant source of noise is the operation of running
metro trains. The primary sources of wayside airborne noise during metro operations include:

i.  Wheel/ Rail Noise: Due to wheel/rail roughness

ii.  Propulsion Equipment: Traction motors, cooling fans for TM, reduction getars

iii.  Auxiliary Equipment: Compressors, motor generators, brakes, ventilation systems,
other carrmountedequipment

iv.  Elevated Structure Noise
1 Atlow speed (<15 km/hauxiliary equipment may predominate
1 At speeds up to appro®0 km/h, W/R noise predominate
1 At speeds greater than 50 km/h, the propulsion equipment noise predominates
1

For light weight steel elevated structures, the structure noise can predominate at
all speeds above 15 km/h

The information related to metro operations, which has been considered for predicting noise
levels, is sourced from the DPR and is also providédlite7-5.

Table7-5: Data Considered for Noise Level Predictions

Millennium City 80 3/6 Viaduct | 137 | 14 | 278| 28 | 285| 28
Centre to Cyber City

Note: Day: 06:022:00 hrs and Night 22:006:00 hrs
Source: DPR, October 2021

Predicted noise levels at all metro stations were modelled based on the guidelines outlined
Ay GUKS G@¢NFXyaaxid b2AaS FYyR A0NIGA2Yy LYLI O
Il RYAYAAUNIGA2Y O0C¢!l 0éd ¢KS LI NFYYSGSNAR dzaSR ¥
A SELref: 82 dB (A) for fixed guideway rail cars operating at @ 50mph, measured at a
distance of 50 feet,

Ground Factor (G) for ground attenuation is considered as zero,
Attenuation due to shielding between source and receptor is consideeea,
Adjustment Factor of +4 is considered for aerial structure with slab track,

> > > >

Performance Parameters considered for the project as per DPR are:
1 Max Acceleration 1.0 mfs
1 Max Deceleration 1.1 mfs

The maximum acceleration and deceleration values were used to determine the distance
between stations where the metro train attains the maximum operating speed of 80 kmph.
It is assumed that the metro enters and leaves station at a speed of 20 kmph. igtgrd

the predicted noise levels at a distance 15 m are givehainle 7-6. Additionally,Legnoise
contours are generated along the GMRP corridor for the year 2026 and preserfggline

7-2.

Table7-6: Predicted Noise Levels due to Metro Operations
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Corridor:Millennium City Centre to Cyber City
2026 52.41 49.77 64.45 61.81
2031 55.48 52.78 67.52 64.82
2041 56.59 53.75 68.63 65.79

The assumptions of zero ground attenuation and zero shielding represent a conservative
worst-case modelling approach. In actual urban conditions ofu@am, existing buildings,
barriers, and surface characteristics are expected to provide additional attenuation, indicating
that the predicted impacts are conservatively estimated and remain manageable under
realistic conditions.

The predicted noise levels estimated due to metro operations for the years 2026, 2031, and
2041 reveals the following:
Speed 20 KMPH
1 The Leqd noise levels generated will be within the CPCB permissible limits prescribed
for Residential areas at a distance of 11 m for year 2026, 16 m for year 2031; and 18
m for year 2041.
1 The Leqgn noise levels generated will be within the CPCB permissible limits prescribed
for Residential areas at a distance of 26 m for year 2026, 37 m for year 2031; and 41
m for year 2041.

Speed 80 KMPH
1 The Leqd noise levels generated will be within the CPCB permissible limits prescribed
for Residential areas at a distance of 45 m for year 2026, 63 m for year 2031; and 72
m for year 2041.
1 The Leqgn noise levels generated will be within the CPCB permissible limits prescribed
for Residential areas at a distance of 104 m for year 2026, 147 m for year 2031; and
164 m for year 2041.

Cumulative noise levels in the project area have been modelled based on existing measured
sound levels and predicted noise levels due to future daily metro rail operations. Cumulative
noise levels at each noise monitoring location are giverainie7-7 and summarized below:

1 Silence Zone (N1, N3, N4, N5, N6, N10, N11) Locations: Cumulative day and night noise
levels for all years exceeding the permissible levels for Silence Zones prescribed by
CPCB

1 Residential Zone (N2, N7, N8) Locations: Cumulative day and night noise levels for all
years exceeding the permissible levels for Residential Zones

1 Commercial Zone (N9) location: Cumulative night noise levels for all years exceeding
the permissible levels for Commercial Zones

1 Commercial Zone (N16 and N17) locations: Cumulative day and night noise levels for
all years exceeding the permissible levels for Commercial Zones

1 Commercial Zone (N12, N13, N14, N15, N18, N19, N20) Locations: Cumulative day and
night noise levels for all years within the permissible levels for Commercial Zones.
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1 The cumulative noise exceedances are primarily influenced by the already elevated
existing urban baseline conditions, while the predicted metro noise contribution
remains comparatively low. The assessment indicates that existing traffic and urban
activity are the dominant contributors to overall cumulative noise levels.

1 Residual noise conditions are inherently reflected within the cumulative operational
noise assessment, which considers the integrated effect of proposed mitigation
measures and operational controls under the modelled scenario.
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Figure7-2: Noise Contours for proposed Corridor
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Table7-7: Noise Levels at Monitoring Locations due to Metro Train Operations

. . Predicted Noise Levels in dB(A) at Monitorin Cumulative Noise Levels in dB(A) at
Ambient Noise . L .
Distance from| Levels in dB(A) Locations Monitoring Locations
o 2026 2031 2041 2026 2031 2041
S. Monitoring Metro Lda
No. Locations Centreline in (6:03/ Lnight
m AM- PS?:G?'(())O Lday | Lnight | Lday | Lnight | Lday | Lnight | Lday| Lnight | Lday | Lnight | Lday | Lnight
1I§)|;/(I))O AM)

Corridor: Millennium City Centre to Cyber City

N1 '\C’“e”ftg?'“mc'ty 150 639 | 499 | 324| 298 | 355| 32.8 | 36.6| 33.7 | 63.9| 49.9 | 63.9| 50.0 | 63.9| 50.0

N2 | Subash Chowk 20 644 | 522 | 619| 593 | 650 623 | 66.1| 633 | 66.4| 60.1 | 67.7| 62.7 | 684 | 63.6
Udyog Vihar

N3 | Phase 6 Metro 70 541 | 446 |39.0| 364 | 421 | 39.4 | 432 | 404 | 542| 452 | 54.4| 457 | 54.4| 46.0
station
Near Greenwood

N4 | Public school 10 549 | 448 |559| 53.3 | 59.0| 56.3 | 60.1| 57.3 | 585 | 53.9 | 60.4| 56.6 | 61.3| 57.5
(Basai Pond)

N5 | ESIC Hospital 22 545 | 448 | 49.1| 464 | 52.2| 495 | 533 | 504 | 556 | 48.7 | 56.5| 50.7 | 56.9 | 51.5
NearJain Sant

Ne | Phool Chand Ji 60 54 | 437 |524| 498 | 555| 52.8 | 56.6 | 53.7 | 56.3| 50.7 | 57.8| 53.3 | 585 | 54.2
Charitable
Hospital

N7 gfhs()s;ms Primary 25 543 | 445 | 480| 453 | 51.0| 483 | 52.2| 493 | 55.2| 47.9 | 56.0| 49.8 | 56.4 | 50.6
GAV

N8 | International 25 647 | 457 |600| 574 | 63.1| 60.4 | 642 | 614 | 660| 57.7 | 67.0| 605 | 67.5| 61.5
School

Ng | Presidium School 36 62.6 | 483 |56.8| 542 | 59.9| 57.2 | 61.0| 58.2 | 63.6| 552 | 645| 57.7 | 64.9| 586
Palam Vihar

N1 | Manipal Hospital, 56 541 | 444 |530| 504 |56.1| 53.4 |57.2| 543 | 56.6| 51.3 | 582 | 53.9 | 58.9| 54.8
Palam Vihar

N11 | Near Rotary 20 548 | 447 | 61.9| 59.3 | 65.0| 623 | 66.1| 63.3 | 62.7| 595 | 65.4 | 62.4 | 66.4| 63.4
Public School

ESIA Report 127

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

Ambient Noise

Predicted Noise Levels in dB(A) at Monitorin

Cumulative Noise Levels in dB(A) at

Dist f Levels in dB(A Locations Monitoring Locations
o IStance from 2026 2031 2041 2026 2031 2041
S. Monitoring Metro Lda
No. Locations Centreline in (6:03/ Lnight
m AM- PSE’ggo Lday | Lnight | Lday | Lnight | Lday | Lnight | Lday| Lnight | Lday | Lnight | Lday | Lnight
1F())|i/(|))0 AM)
N12 | Cyber City 20 612 | 501 | 499 | 473 | 53.0| 503 | 54.1| 51.3 | 61.5| 51.9 | 61.8| 53.2 | 62.0| 53.7
N13 | Near Unittech 20 645 | 505 | 49.9| 473 | 53.0| 503 | 54.1| 51.3 | 64.6| 522 | 648 | 534 | 649 53.9
Cyber Park
N14 ft:fgr: 47 Metro 5 545 | 444 | 61.9| 593 | 65.0| 62.3 | 66.1| 633 | 62.7| 59.4 | 65.4| 62.4 | 66.4| 63.3
N1g | Sector 72/A 20 548 | 449 | 49.9| 473 | 530| 50.3 | 54.1| 51.3 | 56.0| 49.3 | 57.0| 51.4 | 575| 522
Metro station
N16 (H:ﬁg?/'v*konda 15 66 | 52.9 |644| 618 | 675| 648 | 68.6| 658 | 68.3| 623 | 69.8| 65.1 | 705| 66.0
N17 | Sector 47 Chowk 10 543 | 441 | 68.0| 653 | 71.0| 683 | 722| 693 | 682 | 654 | 71.1| 684 | 72.2| 693
N18 fﬁa‘ﬁgf gol 32 548 | 442 |458| 432 | 489 | 462 | 50.0| 472 | 553 | 46.7 | 55.8| 483 | 56.0| 48.9
N19 ;:;[8; 22 Metro 40 648 | 474 | 439| 413 | 470| 443 | 481 | 452 | 648 | 483 | 64.9| 491 | 649 | 495
Udyog Vihar
N20 | Phase V Metro 20 545 | 446 |49.9| 473 | 530| 503 | 54.1| 51.3 | 558 | 49.1 | 56.8| 51.3 | 57.3| 52.1
station
Source: RITES Field Study
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The predicted increase in cumulative noise levels at receptors such as N2 and GAV School (N8)
is relatively marginal in comparison to the prevailing urban baseline environment. The
observed incremental increase of approximatelg42dB primarily reflects # combined
influence of existing traffic and urban activity, with the project contribution remaining
moderate within the overalNoiseenvironment. Such variations are consistent with typical
urban infrastructure scenarios and represent localized percéjyivather than substantial
adverseNoisechange at sensitive receptors.

The noise impact on sensitive receptors located along the GMRP corridor has been modelled
and presented inAnnexure 72. Background noise levels at each receptor have been
considered from the nearest baseline noise monitoring location. Key observations from the
analysis are as follows:

1 Cumulative noise levels at all these receptors are exceeding the permissible limits
prescribed by the CPCB and WBG EHS except at few locations duriAgmeght

1 Noise barriers need to be provided wherever noise impact criteria are severe at all the
receptors, which occurs when the project results in a substantial increase in noise
levels over existing conditions (typically more than 15 dB(A)), and the resulting
absolute noise level meets or exceeds the threshold defined by the FTA's noise impact
criteria for transit projects.

1 The elevated baseline noise levels observed at sensitive receptors such as Fortis
Hospital (N1), GAV School (N8), and N13 are primarily associated with existing urban
traffic movement, commercial activities, and surrounding anthropogenic sources
along theproject corridor. These prevailing ambient conditions have been considered
in the impact assessment while evaluating the incremental contribution from the
proposed metro operation. The assessment indicates that the predicted project
related noise contribubn remains comparatively marginal with respect to the existing
urban noise environment, and the cumulative acoustic conditions are predominantly
influenced by existing background activity patterns within the study area.

Mitigation Measures:

1 Use of ballastess track with elastic and absorbent fittings is a standard provision for
noise control.

1 Atdepot location; development of a green belt with dense vegetation helps reduce
noise; where site layout permits, barrier blocks of fgaferable buildings can be
used

1 Screening of noise shall be ensured by providing parabolic noise barriers on each side
of the track along the curved portion of the viaduct and at sensitive receptors during
operation.

1 Providing tree buffersvith a multilayered approach to enhance sound attenuation,
consisting of deciduous and evergreen trets,provide yeasround noise control
wherever possible.

1 Use of sounehbsorbing materials in maintenance areas, such as acoustic panels and
insulation, to reduce noise emissions from maintenance activities.

1 Use of lownoise machinery and tools wherever feasible to reduce noise generated
during maintenance activities #te depot.
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Detailed quantification of individual mitigation effectiveness has not been presented
separately, as the assessment considers the combined integrated performance of multiple
mitigation measures within the overall operational noise modelling scenario.

Even though the predicted noise levels from metro operations are generally lower than the
existing ambient noise levels at most locations, noise barriers are proposed at sharp curves
and sensitive receptoiocations such as educational institutions and hospitals, where noise
impact criteria are exceeded or considered severe. The proposed location for noise barriers
along the GMRP alignmens$ presented inTable 7-8 and the estimated cost for the
implementation of these barriers iRs. 522.105 LakHUSD 551616.4§. The project
proponent needs to monitor the noise environment at these locations before erecting the
noise barriers during operatiorBy implementing these noise mitigation measures, the
project is expected to remain compliant with applicable Indian Standards and WB EHS
Guidelines.

Table7-8: Location of Noise Barrier

(No.| Fom | To | LHS | RHS | | lLakh |
1 117.613 145.137 27.3 ‘ 29 56.3 8.445
2 4118.495 4174.614 26.2 27.4 53.6 8.04
3 6210.59 6258.395 49.3 47.5 96.8 14.52
4 10649.91 10687.1 35.7 39.3 75 11.25
5 10958.48 11015.28 58.5 54.1 112.6 16.89
6 11153.65 11245.02 96.2 89.3 185.5 27.825
7 11445.42 11520.51 71.9 79.2 151.1 22.665
8 11812.87 11987.54 182 167 349 52.35
9 12008.2 12038.7 - 30.5 30.5 4.575
10 14744.65 14914.81 163 179 342 51.3
11 15575.59 15715.93 150 136 286 42.9
12 15795.93 15827.91 315 34.2 65.7 9.855
13 16161 16213.77 54 51.7 105.7 15.855
14 16314.41 16394.16 76.4 83 159.4 23.91
15 18667.38 18704.17 38.4 35.3 73.7 11.055
16 19266.25 19357.61 88 95.6 183.6 27.54
17 20135.37 20287.13 157 147 304 45.6
18 21985.77 22020.66 34.2 36.6 70.8 10.62
19 22917.84 22992.75 71.8 78.4 150.2 22.53
20 24071.42 24200.1 134 123 257 38.55
21 24405.02 24451.34 47.9 45.3 93.2 13.98
22 26149.13 26288.75 146 133 279 41.85
Total 3480.7 522.105
Source: RITES Field Study
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7.4.8 Impacts due to Vibration
A. PreConstruction

Vibration due to earthquakes: The proposed project corridor is situated in seismic Zone IV of
the seismic zoning map of India. Accordingly, the design of all structural compinenisl

have asuitable seismic coefficient in line with the provisionsI®1893 Part 1 to ensure
seismic resilienceHigh-quality, durable materials shall be used to ensure structures can
withstand longterm weathering, stress, and seismic loads. The elevated structures must be
designed to beearthquakeresistant and possess adequate ldagiaring capacity to support

the weight of trains, passengers, and additional loads such asamiddeismic activity.

During theDDC dynamic analysis should be carried out to assess and mitigate the effects of
dynamic forces generated by train movement, wind, and other external factors. If significant
vibration impacts are expected, appropriate vibration mitigation measures shall be
implemented The detailed technical note on vibration impaas nearby buildings from
construction activities is provided Annexure 7.3

B. During Construction

The Transportation and Construction Vibration Guidance Manual (Caltrans, September 2013)
specified threshold vibration criteria for various types of structures, which are presented in
Table 7-9. These criteria for monuments are more stringent than those prescribed in UK,
Germany, Switzerland and Japafibration source levels for typical construction equipment
used in the project are providad Table7-10.

Table7-9 Guideline Vibration Damage Threshold Criteria

Extremely fragile historic buildings, ruins, ancient 012 0.08
monuments

Fragile buildings 0.2 0.1
Historic and some old buildings 0.5 0.25
Older residential structures 0.5 0.3
New residential structures 1.0 0.5
Modern industrial/commercial buildings 2.0 0.5

Note: Transient sources create a single isolated vibration event, such as blasting or drop balls. Continuous / frequent
intermittent sources include impact pile drivers, pegtick compactors, craeknd-seat equipment, vibratory pile drivers,

and vibratorycompaction equipment.

Source: Transportation and Construction Vibration Guidance Manual, Caltrans, September 2013

Table7-10 Vibration Source levels for Construction Equipment

Pile Driver (impact) upper range 1.518 112
Typical 0.644 104
Pile Driver (sonic) upper range 0.734 105
Typical 0.170 93
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Equipment PRV at 25 ft Approximate

(in/sec) Lv# at 25 ft
Calm shove drop (slurry wall) 0.202 94
Hydromill (slurry wall) in soil 0.008 66
in rock 0.017 75
Large bulldozer 0.089 87
Caisson drilling 0.089 87
Loaded trucks 0.076 85
Jackhammer 0.0345 79
Small bulldozer 0.003 58

| wa{ @St20A0& Ay RSOAO0SfAaA 0xR. 0 NB ™M >AY

Source: Transit Noise and Vibration Impact Assessment, Federal Transit Administration, May 2006

i.  Vibration impact due to Piling Work

The piling works for the project are carried out using bored casitinmethodology with
hydraulic piling rigs. This minimizes the vibration impacts on nearby structures and utilities.
Unlike driven piling systems, this method employs rotary drillingoton the borehole,
followed by the installation of reinforcement cages and concreting, thereby eliminating
dynamic loading and substantially reducing grodomine vibrations during construction.

Mitigation Measures:

Althoughgroundborne vibration is not as common as an environmental issuairh®rne

noise, it can significantly impact sensitive structures and must be addressed through proactive
planning and sitespecific mitigation. The current vibration impact assessment is based on a
worst-case scenaridzeotechnical investigationshall be carried out during construction. The
following measures are recommended during construction of metro:

Conducta detailed geotechnical investigation before initiating construction activities.
Information dissemination about the construction method, potential vibration effects,
and associated safety and quality control measures.

1 Notify residents, particularly those in buildings near the alignment, about expected
vibrations and mitigation strategies.

il
il

i.  Vibration due to Blasting

Blasting activities are not anticipated for the GMRP. However, if blasting becomes necessary
due to the presence dfiard rock formations, only controlled blasting shall be carried out in
accordance with all relevant safety procedures and regulatory requirements. Before initiating
any blasting operations, the necessary licenses and NOC must be obtained from the District
Magistrate and/or the DGMS, as applicable, for the possession, transportation, and use of
explosives. All prescribed safety protocols retate the transportation, handling, storage,
inventory, and use of explosives must be followed. This includes measures to prevent fire,
accidents, theftand pilferage, and tensure safe disposal or destruction of unused or expired
explosives in compliance with legal and safety standards.

C. During Operation

Impacts: Grounéorne vibrations from metro operations are generated by two prime
excitation mechanisms.
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1 The quasstatic displacement caused by the axle load as the wheel moves along the
track,

1 The inertia forces due to the acceleration of the unsprung mass of the train as it rolls
over the irregular profile of the railhead.

According to the U.S. Department of Transportatjt@98),the human perception threshold

for peak particle velocity is about 0.04 mm/s (65VdB with referenc®& lmch/sec). For
individualsinside residences, the annoyance threshold is 72 VdB as per FTA, 2006 guidelines.
Prolonged exposure to vibrations above permissible limits can have adverse effects on human
health, including fatigue, increased pulse & respiration rates, dizziness &fldssance,

anger and irritation.

As per Research Designs and Standards Organisation (RDSO) Guidelines on Noise & Vibrations,
an LRT system operating at 80 kmph generatesbeation level of 72 VdB (threshold for
residential land uses and buildings) at a distance of 18.3 m from the track centreline. The
same system generates 75 VdB (threshold for Institutional land use with daytime use) at 12.2

m from the track centreline.

A vibration impact assessment for the GMRP has been carried out using the FTA guidelines,
and the predicted vibration levels are presentedimble7-11.

Table7-11: Predicted Vibration Level due to Rapid Transit Ralil

1. | FortisHospital 15 51.5 58.8 59.6 65

2. | Manipal 70 56.0 53.3 57.9 65
Hospital

3. | ESIC Hospital 50 47.8 54,5 55.3 65

4. | INOX Mall 45 36.6 54.9 54.9 75

5. | Unitech Cyber 52 53.8 54.3 57.1 75
Park

6. | Greenwood 50 69.4 54.5 69.6 75
School

7. | Presidium 10 40.0 60.3 60.3 72
School

8. | Sector22, 60 51.2 53.8 55.7 72
Palam Vihar

9. | Apartment 150 46.4 50.5 51.9 75
near Subhash
Chowk

10, Infosys Itd 100 47.0 52.0 53.2 75

Note: Permissible Limits as per FTA guidelines

The recorded vibration level of 69.4 VdB at Greenwood School is slightly above the typical
perception threshold; however, it represents a localized r&@urce condition at 50 m. As
stated in the ESIA, vibration levels are expected to reduce with incgeasstance due to
natural attenuation, geometric spreading, and ground damping effects. Overall, the observed
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values remain consistent with expected vibration propagation behaviour, and significant
impacts are not anticipated.

The close similarity between baseline and predicted vibration levels indicates that operational
vibration contribution from the project is minimal relative to the existing ambient vibration
environment. This reflects the combined effect of source contti€nuation with distance,

and damping characteristics of the local ground conditions.

The predicted vibration levels, in the absence of control measures, indicate that all receptor
locations fall within permissible limits. However, based on the vibration levels predicted at
sensitive receptorsAnnexure 74), it is observed that two sensitive receptors (both hospitals)
may be impacted durinthe operation phase due to vibrations, as detailedreble7-12.

Table7-12 List of Sensitive Receptors impacted due to Vibration

Hospitals
1. | Jannat Hospital 16810 15 65.07 65
2. | Balaji Life  Carg 16939 15 65.07 65
Hospital and
Maternity Centre
Hospital

Note: Permissible Limits as per FTA guidelines

Mitigation Measures¥ibration can be reduced through proper desigagular monitoring

and preventive maintenance of the project infrastructuvehichwill be conducted by GMRL

to ensure its efficient and safe operatioin the case of ballagéss tracks, the following
vibration damping measures shall be adopted: Installation of resilient soft base plates
between rail and track slab; Use of resilient rubber pads between the base plate and track
slab; Adoption of soft ektic fastening systems.

To further reduce vibrations, bogies with bolstess designs equipped with secondary air
springs shall be used. In addition, regular vibration monitoring shall be carried out at these
sensitive receptors duringhe operation phase. Wherever feasible, tree buffers with a
multilayered foliage approach comprising both deciduous and evergreen species should be
planted to aid in yearound vibration attenuation and environmental screening.

In the doubledeck system mentioned in Section 7.2.7, ttedlowing measures shall be
additionally ensured.
1 \Vibration dampening systems shall be installed on the metro deck.
1 Elastomeric bearing shall be installed in both lev@ksil & Road, to minimisgbration
effects by isolating dynamic loads and reducing transmission between structural
components.
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7.4.9 Multi-Modal Integration Infrastructure (MMI) & First and Last Mile Connectivity

(FLM)

MMI and FLM connectivity form critical components of sustainable urban transport systems.

Together, they transform isolated metro services into seamless, -tizdoor transit
networks. This integratiomot only ensures seamless journey for passengers but

also

increases daily ridership, reduces private vehicle dependency, decreases urban congestion

and significantly lowers carbon emissions

By bridging the gap between homes, stations, and offices, these two components create

formal and informal jobs across technology, green energy, local retail sectors, etc.

With the implementation of the metro, the role of all the transport modes operating now
along GMRP will change to feeder mode, as such, no impact on employment associated with

the existing modes is anticipated

With the government focus on green mobility, electric mobility is being promoted in first and
last mile connectivity for metro systems. This requires not only the electric vehicles but also

the infrastructure to support the ecosystem.

Risks:

a. Installation of electrical infrastructure for future charging facilities may generate
electronic wasteusedbatteries. Improper handling or disposal of these materials may

result in environmental pollution and potential health risks.

b. Improper storage, handling, or disposal of batteries, electrical components, lubricants,
and other hazardous materials during installation and maintenance activities may lead

to soil and groundwater contamination.

c. Installation, testing, operation, and maintenance of electrical systems and charging
infrastructure may expose workers to electrical hazards, arc flash, work at height,
lifting operations, and manual handling injuries, which may result in serious inuries

fatalities if not adequately controlled.

Mitigation Measures

a. Electrical Safety Management Procedures shall be implemented, including Rermit
Work (PTW), Loeut/TagOut (LOTO), energy isolation procedures, use of insulated
tools, appropriate personal protective equipment (PPE), certified lifting equipment,
fall protection systems, competendyased training, and emergency preparedness

measures.

b. Adoption of Electrical safety protocols, including lockout/tagout systems during

installation of charging infrastructure.
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c. Compliance with Extended Producer Responsibility (EPR) requirements for Battery
waste

d. Waste segregation, storage adisposal of batteries and-@aste through authorised
recyclers

e. Periodic audits of waste handling and disposal systems.

7.4.10 Generation of Solid Waste

Impact: Solid waste generated during the construction and operation of the metro corridor
includes both biodegradable and ndmodegradable municipal waste. During construction,
waste primarily originates from labour camps, workspace canteens, and rest argas. In
operational phase, solid waste will be generated at metro stations and the depot, including
sludge from the ETP and STPtla depot and support facilities. During construction,
municipalsolid waste generated from labour camps is estimated t@6@ lg per day, while
during operationwaste generation from all metro stations is expected to be around 5,064 kg
per day.

MCG is divided into 35 wards and four zones. Gurugram's estimated per capita waste
generation is approximately 560 gm/day, accounting for residential, commeatidl
institutional waste. Currently, approximately 1,100 tons of municipal waste is generated and
managedwithin the MCG jurisdiction, comprising:

1 Wet waste: 576 metric tons,

1 Dry waste: 448 metric tons

1 Composition: 562% biodegradable, 1P5% recyclable dry waste, and-36% inert
components.

MCG is also addressing legacy waste throughiamining and bioremediatiorproject
handling6,000 tons/day, using 15 trommels and 3 higdpacity waste processing machines.

During both construction and operation, solid waste generated at the depot and stations will
be temporarily storedn a segregated manner in line with SWM Rules 2026. Collection and
transportation of wet and dry waste , treatment and disposal will be ensured in line with the
rules. Other wastes such asmaste, biomedical wasteshattery waste, hazardous wastes,
C&D wastes etc will be segregated and stored, and collected, transported, trated and
disposed in line with applicable national regulations.

Mitigation Measures:

1 Install clearly labelled bins for biodegradable, Hmadegradable, hazardous;waste,
and biomedical waste using a colowded system for easy identification. Storage
containers should not exceed 50 litres and should be equipped with side handlesyor eas
handling.

1 Establish a regular collection schedule for statiamdine with applicable regulations.
Mechanisms shall be ensured for deposit of waste in a segregated manaedliht)
techniquesshallprevent contamination.

1 Ensure all waste transportation containers are sealedlaakproof, particularly forwet
waste (biodegradablehazardous and biomedical waste.
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1 Provision dedicated spaces for segregation and collection of recyclable wastes such as
paper, plastic, metal and organic waste (e.g., food, landscape waste) during both
construction and operation.

1 Nonbiodegradable waste shall be recycled through authorized recyéfiexzdous wate

shall be labelledstoredand transportedfollowing manifest systejas in theRules and

disposed in SPCB approved Hazardous waste Transfer Storage Disposal Facilities.

Collaborate with certified @vaste recyclers for the disposal of electronic waste.

Prevent waste spillage along roads during transportation.

Wash garbage containers frequently to avoid odour and the accumulation of fly

supporting materials.

1 Ensure that storage and transfer points a@ecially floored and designedovered and
cleaned daily to prevent nuisances and maintain hygienic conditions.

9 Strictly prohibit burning, burying, or open dumping of waste in public areas or streets.

= =

The solid waste shall be managed in accordance with Solid Waste Management, RGles 20
and its amendments.

7.4.11 Generation of Construction & Demolition Waste

Construction Phase: During the construction phase of the metro project, significant quantities
of Construction and Demolition (C&D) waste are generated. This includes excavation
materials such as soil and rocks, concrete and masonry debris, metal andcstged, wood,
gravel, silt, bitumen, muck, and waste arising from utility shifting, pile cap construction,
excavation works, demolition activities, and excess construction materials. Improper disposal
of C&D waste can lead to land, air, water, and noisdlupon, impacting both the
environment and public health. Additionally, C&D waste dumped on streets and footpaths
obstructs vehicular and pedestrian movement, contributing to traffic congestramhposing
accident risks.

C&D waste is also a valuable resource when appropriately processed and reused in future
construction projects. However, unmanaged C&D waste becomes a primary source of fugitive
dust emissions, further deteriorating urban air qualifyercentage composition during
construction phase is representedTiable7-13.

Table7-13: Waste Composition during Construction Phase

S. No Constituents % Composition

1. Soil, Sand and Gravel 34.99
2. Brick and Masonry 29.95
3. Concrete 24.98
4, Metal 4.97
5. Bitumen 2.04
6. Wood 2.04
7. Other 1.02

Total 100

{2dzNOSY ¢LC!/ wSLERNI a! GAtATFGARZ2Y 2F 21 aGS FNRBY [/ 2yal

As per the CPCB guidelines on Environmental Management of Construction & Demolition
(C&D) Waste, new construction projects generate approximatelg0ikg of C&D waste per
square meter. For the entire construction period of the project, the estimated geioer of
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C&D waste is approximately 17,650 tonnes (approx. 12 t/day). The construction waste shall
be managed as per the Construction and Demolition Waste Management Rules, 2016 and its
subsequent amendmentdhe C&D waste generated will be reused to the extent possible
and theremaining quantity will be disposed of in a manner that does not affect human health
or the environment. As per the Rules, if C&D waste generation exceeds 20 tonnes per day or
300 tonnes in a month per projedhe waste generator shall:
1 Segregate waste into five streams: concrete, soil, metal, waadstic, bricks and
masonry.
1 Submit a waste management plan and obtain prior approval from the local authority
before starting construction, demolition or remodelling activities.
1 Pay applicable charges for collectigransportation, processing and disposal as notified
by the local authority.

C&D waste can be used for backfilling, elevation enhancement, or as a top layer in
construction works. Materials with high reuse potential, swshwood frames, unbroken
bricks and ceramic itemgan be used for temporary or even permanent structures with
appropriate treatment. Additionally, C&D waste can serve minor construction applications
such as filler material in roofing, wall decorative chips, etc.

Currently, one C&D waste processing facility is operational at Sector 101, Gurugram, with a
capacity of 300 TPD, managed by M/s Indo Enviro Integrated Solutions Limited. The waste
generator is responsible for transporting and dumping the waste at thiditfacihis
processed waste is converted into aggregatesamd, silt, interlocking tiles and bricks. In
Delhi, five C&D waste processing facilities are operational at (i) Jahangirpuri, Burari (2000
TPD) (ii) Rani Khera (1000 TPD) (iii) Shastri Park (ROQiV¥) Bakkarwala (1000 TPD) and (v)
Mundka (150 TPD).

Mitigation Measures:

1 C&D waste should not be mixed with other types of waste and must be disposed of
separately.

1 All generated C&D waste shall be collected at designated locations and segregated
into categories such as soil, inert material (e.g., concrete, bricks, mortar), and
recyclables (e.g., plastic, steel etc.)

1 Inorganic construction waste such as waste concrete, moft&dtover aggregate,
debris, etc. shall be recycled and used in base layers of paved areas, such as parking
zones or road construction or for filling leiingareas.

1 Recycled coarse aggregate may be used in concrete for bulk fill, embankment
protection, base or fill for drainage structures, pavements, sidewalks, kerbs, gutters,
etc.

1 Up to 30% of natural crushed coarse aggregate may be replaced by recycled concrete
aggregate.

1 The soil will be stacked anted for landscaping; recyclable materials will be sold to
authorised recyclers; remaining C&D waste shall be handed over to authorised
facilities.

1 C&D waste generated from metro construction has high reuse potential once
appropriately processed, graded and recycled. It shall be handled and disposed of at
the Sector 101 processing facility or as directed by the MCG.
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7.4.12 Generation of Plastic Waste

Plastic waste generation during batthe construction and O&M phases includes a variety of
plastic materials and packaging. During construction, plastic is commonly used in pipework,
insulation, wall coverings, flooring, interior fittings, window frames, scaffoldwards and
kerbstones.The common sources of plastic waste include construction packaging waste,
over-orderingand disposal of offcuts and unusedhterials, overspecified project designs,
improper storage and handling, and packaging from famasamed by construction workers.
During the operation phase, waste collection facilities will be set up near the metro line to
manage plastic waste. The recyclable plastic waste will be collected and sent to authorized
recyclersor EPR agencids, accordance with the Plastic Waste Management Rules, 2016 and
its subsequent amendments. In most municipal corporatiar-to-door collection and
segregation of waste is being done through private agencAdsMCs have been directed to
setup MRF as requiredhd to manage plastic waste in accordance with the SWM Rules, 2016
and the Plastic Waste Management Rules, 2016. The State is also exploring the possibility of
RDF as an energy source. Currently, plastic waste is beingrusedprocessing in cement
plants.

In FY 20223, Gurugram generated approximately 25,500 tonnes of plastic waste, all of
which was collected and channelized for recycling through approved recyclers.

Mitigation Measures:

1 Plasticsare categorisednto seven types based on their recyclability, properties, and
applications. Source segregation must be implemented accordingly to facilitate
effective recycling.

1 Plastic waste management shall be done in accordance thighPlastic Waste
Management Rules 2016 and its amendments.

7.4.13 Generation of BWNaste

The waste generated during the construction and operation of the GMRP includes electrical
and electronic equipment listed under Schedulef the EWaste Management Rules, 2022

and its subsequent amendments. This includes information technology and
telecommunication equipment, consumer electrical and electronics items, photovoltaic
panels and solar modules, refrigerants from@inditioners and cooling systems, computers,
laptops and peripherals, digital displays, announcement systems, wiring and otbereded
components. In addition, waste batteries and plastic packaging material fall under the
purview of the Batteries Waste Management Rules, 2022, and the Plastic Waste Management
Rules, 2016, respectively.

Mitigation Measures:

1 Ewaste shall be transported in compliance with the manifest system.
1 All ewaste, including solar panels, shall be sentecyclers or facilities authorised
by the Haryana SPCB.

1 Aninventory of solar photovoltaic modules, panels, and cells shall be put in place.
1 Ewastemaybe stored for a maximum period of 180 days. Recordsvaéste transfer
and storage shall be maintained. If required for the development of a recycling or
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reuse process, the storage period may be extended up to 365 days with approval from
the CPCB.

1 Ewaste shall not be mixed with municipal solid waste. It must be properly
segregated, collected and channelised to registered recyclasfarbishers

1 All ewaste management practices shall be undertaken in accordance with -the E
Waste Management Rules, 2022 and any subsequent amendments.

7.4.14 Generation of Hazardous Waste

Hazardous waste is expected to be generated mainly from the maintenance of equipment
and vehicles. This may include used engine oils, hydraulic fluids, waste fuel, spent mineral oils,
cleaning fluids, scrap batteries or spent acid/alkali, spent solvami$potential hazardous
materials such as asbestos and silica. Additionally, small quantities of hazardous waste will
also be generated from vehicle maintenance activities including liquid fuels and lubricants,
hydraulic oils, antifreeze chemicals, spillagatrol materials (used to absorb oil and chemical
spills); machine/engine filter cartridges; oily rags, spent filters, contaminated soil, etc.
Improper disposal of such wastes may lead to significant human health risks and
environmentalimpacts.

Asbestos Handling: Asbestos is commonly found in old buildings and structures. During the
field study, it was observed that no such structures likely to be demolished as part of the
project contain asbestos materials. The Draft Haryana Occupational Skfeajth and
Working Conditions Rules, 2021 propose Standard Operating Procedures (SOPs) for the
handling and processing of asbestos. However, since these rules are thildraft stage,

they are currently not applicable to this project. In the evenattlasbestoscontaining
material is encountered during demolition activities, it will be handled and disposed of in
accordance with the Asbestos Management Plannexure 75) and the provisions of the
Hazardous and Other Wastes (Management and Transboundary Movement) Rules, 2016, and
subsequent amendments.

Mitigation Measures:

1 The contractor shall develop a comprehensive Waste Management Plan that includes
provisions for the safe handling, use, storage, transportation, and disposal of
hazardous materials and wastes.

1 Adequate containers of appropriate size and number shall be placed at worksites for
segregated collection of different waste streams (e.g., metals, rubber, used fuels,
batteries). These shall be transported regularly toeatralisedstorage facility. Only
authorized recyclers and treatment/disposal facilities shall be engaged for handling
hazardous waste, under prior intimation to ti&VIRL

1 The contractor shall ensure that all workers handling hazardous materials receive
adequate training and information to ensure safe operations.

1 Hazardous and other wastes must be clearly labelled, recorded, and stored in
impermeable containers for a period not exceeding 90 days, in accordance with
applicable handling, storage, and transport guidelines.

1 A detailed record of sale, transfer, and storage of hazardous wastes shall be
maintained and made available for inspection by relevant authorities.
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1 Hazardous and other wastes generated shall be either sent to or sold to an authorised
user or disposed of at an authorised facility in compliance with the Hazardous and
Other Wastes (Management, Handlingl€éansboundarynovement) Rules 2016 and
its amendments.
T LY GKS S@Syid 2F lyeé I OOARSYyd |G GKS O2yil
wastes, the contractor shall immediately intimate the State Pollution Control Board
via telephone and email, followed by a detailed report in Form 11.

7.4.15 Generation of Batteries Waste

During the construction phase, battery waste shall mainly be generated from battery
poweredmachinery. In the operation phase, such waste may be generated from UPS systems,
inverters and similar equipment.

Mitigation Measures:

1 Waste batteries shall be safely stored separately from other waste streams, particularly
from domestic or mixed wastes, and away from4m®ne or hazardous areas.

1 It shall be ensured that waste batteries are disposed of in an environmentally responsible
manner. Disposal shall be carried out through authorized recyclers, either via
refurbishment, recycling, or a buyback method, in compliance with the Batteries Waste
Management Rules, 2022.

7.4.16 Water supply

A. Construction Phase

The estimated water requirement during the construction phase is approximately 400 KLD.
This demand will be met through municipal water supply or recycled treated water from STPs.
Groundwater extraction is not permitted fdhe proposed project, as treated sewage water

is readily available within a 10 km radius.

Labour Campd$he establishment obour camps will begin with obtaining permits from the
relevant local authorities for the proposed location. A detailed site plan must be prepared
and submitted for approval by the designated engineer or competent authority. Construction
of the camps canammence only after obtaining this approval.

In addition, separate permissions for sanitation, wastewater discharge, and overall camp
infrastructure must be obtained in accordance with national environmental and health
regulations. The employment of labourers must comply with applicable labourilaelsding

the Building and Other Construction Workers (Regulation of Employment and Conditions of
{ SNBAOSUO ! 06X mModpcT GKS /2y iGN OG [F062dzNJ 6 wS 3
State Insurance Act, 1948; the IntBtate Migrant Workmen Act979; and the Factories Act,
1948. Registration under the BOCW Act is mandatory to ensure the safety, welfare, and legal
protection of workers Approximatelyl,200 workers are expected to be engaged during the
construction phase.Accordingly, two labour camps (one for each package) shall be
established at appropriate locations, with a capacity of 600 persons per camp. The water
requirement across all labour camps is estimated at 162 KLD, with wastewater generation of
approximatelyl30 KLD.
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Contractor should provide facilities like uncontaminated water for drinking, cooking and
washing, health care, latrines and urinals, system for conveyance, treatment and disposal of
sewage and solid waste, adequate and clean washing and bathing plagleswatéamps. The
water requirement will be met fronthe municipal supply. Wastewater generated thie

labour camp shall be disposed of through the municipal sewer with prior permission, through
an approved vendor or treated in &TP. Solid waste generataithe camps will beollected

and transported to local municipal bins for onward disposathe treatment site by the
municipal corporation.

B. Operation Phase at Stations

Provision of adequate public health facilities, including water supply, sanitation, and toilet
facilities, is essential at all metro stations to ensure public hygiene and environmental health.
Water supplied for station use shall be treated to meet Indiznnking Water Standards
before consumption. The collection and safe disposal of human waste israd@yement

for good environmental healthAccordingly, safe and efficient sewage disposal systems would
be provided at all station locations.

The total estimated water requirement across all stations for the year 2041 is projected to be
760 KLD, which includes both domestic and flushing demaRswater supply will be
sourced from the MCG.

Based on standard norms, the daily sewage flow is estimated to be approximately 80% of the
total water demand i.e. 608 KLD.tAe station buildings, it is proposed to construct a Sewage
Treatment Plant (STP) with aiBBR (Moving Bed Biofilm Reactor) system to treat the
domestic sewage. At present, this provision is captured in the BOQ of upcoming tender
documents of ARC 01 (Architectural work for AC 01 project) and AC 03 padkegyreated
sewage from the STP will be utilized for irrigation. Technietlild of the STP including the
treatment units that will be provided and disposal mechanism of sludge is yet to be finalized.
Once the details are finalized, any additional environmental impacts identified and
corresponding mitigation measures proposedakhbe incorporated in the ESMHAhe
estimated cost of the STP is provided'able7-14.

Table7-14: Cost of installation of STP
S. N. | Description of STP Cost of one STP No. of STP Total Cost

1 EE; with a capacity of 12 33,57,401 27 9,06,49,827

Sewage Treatment Plant

The Moving Bed Biofilm Reactor (MBBR) based STP is a compact and efficient system designed
to treat domestic wastewater using attached growth biological processes. It utilizes specially
designed biemedia suspended in an aeration tank, where microorganiemm a biofilm and
degrade organic pollutants in the presence of oxygen.

The treatment process includes screening, equalization, biological treatment in the MBBR
tank, secondary clarification, and filtration. Aeration keeps the media in motion and maintains
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optimal conditions for microbial activity. The system ensures effective reduction of BOD, COD,
and suspended solids, with minimal sludge generation and low maintenance requirements.

Treated water from the STP flows into a storage tank, from which it will be purapdd
reused for flushing, gardening and other similar activities. Before reuse, the treated water will
pass through simple filters to eliminate odours and any residual suspended particles. The
anticipated influent and effluent wastewater quality parametérsm the STPfrom various
peerreviewed studiesare presented irmable7-15. The effluent characteristics comply with

the CPCB discharge standards for irrigation.

Table7-15: Wastewater Quality Parameters (Influent & Effluent)
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Source: DRDO Website
7.4.17 Impacts due to Depot

One depot has been proposed at Sector 33 for the GMRP. The depot wilhesfeowing
facilities:

1 Washing Lines,

1 Operation and Maintenance Lines,
1 Workshop, and

1 Offices

The depot area will be levelled throughe cut and fill method within the depot. Impacts
anticipated at depot sites are:

I. Water Supply
Water supply will be required for different purposes in the depot. Water quantity
considered in the depot for train wash is 3@es per carevery 3 days. 80% of water
requirement for car wash should be recycled and reused. For different uses about 31.34
KLD of water will be required for Depot. Other watequirements for cleaning the
depot, horticulture, flushing urinals and closets will be met from recycled water (which
shall conform tathe standards expected for such use). The water requirement will b
met fromthe supply water by thdlunicipal Corporation.

ii. Treatment Plants
ETP: About 19.47 KLD of wastewater will be generated at the Depot, which will be treated
through ETP of capacity 30 KLD. The treated wastewater shall be recycled and reused for
Car Washing (and other uses above).

STPThe proposed Sewage Treatment Plant (STP) to be constructed at the depot location
is designed with a treatment capacity of approximately 21 KLD to handle domestic
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wastewater generated from facility operations, employing a biological treatment process
based on MBBR/SBRRpe technology to ensure efficient pollutant removal and
compliance with discharge/reuse standards. The treatment scheme comprises
preliminary screeimg through a bar screen chamber, followed by an equalization tank to
homogenize flow and load variations, and an aeration/SBR tank where biological
degradation of organic matter occurs under controlled conditions. Subsequent
clarification and decanting etble separation of treated effluent, which is further
polished through tertiary treatment units including pressure sand filtration, activated
carbon filtration, and chlorination for disinfection, ensuring the treated water meets
prescribed standards for reuse such as landscaping o#poteble applications. Sludge
generated during the process is stabilized in a sludge holding tank and dewatanegd

a filter press for safe disposal. The system is supported by automated controlsg&tdC
operation), ensung efficient, reliable, and continuous performance with minimal
manual intervention.

Alump sumamount of Rs. 200 Lakh has been kept for ETP & STP.

iii. Oil Pollution
Oil spillage duringhe change of lubricants, cleaning, and repair processes for the
maintenance of rolling stodk very common. The spilled oil should be trapped in oil and
grease trap. The collected oil would be stored appropriately and disposed of to
authorised collectors, to avoid any underground/ surface water and soil contamination.
The sludge will be dewatedeand transported tathe designated landfill sites of the
Gurugram Municipal Corporation.

iv. Noise Pollution
The main source of noise frattme depot is the operation of thevorkshop. The roughness
of the contact surfaces of rail and wheahd train speed are the factowghich influence
the magnitude of raitl wheel noise. Use of ballattss track with elastic and absorbent
fittings is a standard provision for noise control. Usehaf green belt of thick foliage
helps to reduce noise impact at the depot

v. Surface Drainage
The surface drainage pattern may change due to levelling of the Depot Site. Suitable
drainage measures will be adopted to drain off the area suitatitythe nearby water
body or drains.

vi. Rainwater Harvesting
To augmenthe storage of groundwater, it is proposed to construct a rooftamwater
harvesting structure of suitable capacity in the depditse annual rainwater harvesting
potential of thedepot will be 14.31 thousand cum.lémp sum amount of Rs. 40.00 lakh
has been kept for rainwater harvesting structures consisting of Gutters, Downpipes,
filtration units, storage tanks, piping, pumps, and recharge structures ai¢pet.

vii. Solid Waste Generation
The solid waste generation #ie depot location is estimated to be 30 kg/day. The waste
generated from the Depot shall be collected and kept in the designated bins for
biodegradable and nobiodegradable waste for onward disposal. Naundegradable
waste shall be recycled and shall bepdised of throughauthorisedrecyclers.
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viii. Loss of Trees and Green Belt Development
About576trees are to be removed at the proposed Depot. It is proposed to plant ten
saplings for each tree to be cut. Compensatory afforestation cotfteatiepot area is
included inSection 7.7.1

The greenbeltievelopment/plantationin the depot aredharmonises the depot with the
surrounding environment and acts as pollutisink/noisebarrier. The estimated cost for
green belt development at Depot shall be ab&g. 11.85 Lakh

7.4.18 Carbon Credits for Gurugram Metro Rail Project

The measures used to calculate Carbon Credit for the projects are classified into the following
categories:

A. Emissions due to Energy requirement
B. Emissions due to reduction in Modal Shift

A. Emissions due to Energy requirement

The GMRP is designed to operai@v-GHGemitting rolling stock, equipped with a
regenerative braking system. This system enables the recovery of electrical energy during
braking, which is then fed back into the traction system, thereby reducing the net energy
demand from the grid. This reduction in getectricity usage results in energy conservation
and contributes to GHG emission reduction.

The gross annual energy requirement for traction and auxiliary power for GMRP is presented
in Table7-16. The proposed rolling stock will feature regenerative braking, and it is estimated
that 20% of the total traction energy will be recovered through regeneration. Based on this,
the projected regenerated energy is 68,530 MWh in the year 2026 and 1,55,510iMifve

year 2041.

Table7-16 Energy Requirement

1. Total Energy required per Year (Tractf MWh 81,783 1,50,939 1,86,016
+AuxiliaryA)
2. Regeneration Energy (20% of total Tractt MWh 13,253 24,719 30,506
Energy) per YedB)
Net Annual Energy consumpti¢A-B) MWh 68,530 1,26,220 1,565,510
Source: DPR

CQ emissions due to energy consumption (including both traction and auxiliary power) and
the reduction through regenerative energy have been estimated using thee@sion
intensity of grid electricity as provided in the CMP Toolkit, 2014. The results of the estimation
are presented imable7-17.

Table7-17 CQ Emissions from Energy Requirement (Ton/Year)

CQ emissions due to Total Energy Consumption (Tractiof

Auxiliary) of Metro Operations 40,074 51,319 35,343
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Reduction in C€Emissions due to Regeneration Energy
(20% of total Traction Energy)

6,494 8,404 5,796

B. Reduce Emission per unit Transported Modal Shift from Two, Three and Four wheelers

The daily reduction in vehicle km travelled on road duette implementation of GMRP is presented
in
Table7-18.

Table7-18 Daily Reduced Vehicle KM

Car+Taxi 2,87,564 4,07,127 5,24,586
2W 2,96,509 4,19,625 5,46,585
Auto Rickshaw 3,07,753 4,29,850 5,43,043
Bus 72,276 95,197 1,09,531

The implementation of GMRP is expected to result in a reduction in road traffic, which in turn
leads to aeduction in C@emissions. The estimated reduction inL&issions is presented

in Table7-19. These estimates are based on emission factors outlined in the MoUD Policy,
2017.

Table7-19 Reduction in CQEmissions (Ton/Year)

Car+Taxi 14,644 20,733 26,714
2wW 3,093 4,377 5,702
Auto Rickshaw 8,749 12,221 15,439
Bus 20,781 27,371 31,492

Total 47,267 64,702 79,347

Details of the carbon credits accruing from modal shift, gross energy consumption and
regenerative braking system ftre year 2031 are summarised Trable7-20.

Table7-20 Carbon Credits due to Metro Operations

a) | Reduction in C€emissions due to
Modal Shift

b) | Reduction in C€Emissions due to
Regeneration Energy (30% of total 6,494 8,404 5,796
Traction Energy)

c) | CQ emissions due to Gross Energy
Consumption (Traction & Auxiliary) ¢
Metro Operations

Carbon Credits tG&/year: (a)+(b)c)
Source: RITES Study

47,267 49,910 62,077

40,074 51,319 35,343

13687 21,787 49,800

7.4.19 Soil Erosion

Construction activities pose a heightened risk of soil erosion, especially in areas involving
extensive excavation and earthmoving operations. For this project, the primary areas of
impact are road verges, with minimal disturbance to virgin land.
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Mitigation Measures:

Prior to the start of construction, the contractor shall submit schedules to GMRL outlining
both temporary and permanent erosion and sedimentation control measures. These
measures will apply to activities such as clearing and grubbing, roadway and drainage
excavation, and embankment/subgrade constructiespecially in open and lolying areas,

near or across water bodies, areas prone to flooding, and sloping terrain. The Contractor shall
also submit an erosion and sedimentation control plan, includingegres for the disposal

of waste materials.

Visual monitoring shall be carried out during construction, which will include photographic
records and site description records. The contractor shall conduct daily inspections, in
consultation with GC, to ensure compliance. No constructiorkvghall commence until the
erosion/sedimentation control schedules and methods of operations for the relevant
construction sections are approved by GMRbapsbil from construction areas shall be
stripped and stockpiled separately for reuse in landscaping and siteradisin. All roads and

work areas must be kept clean and free of soil, sand, tools, materials and equipment during
and after construction activities.

The Contractor shall be responsible for the integration of all approved permanent and
temporary erosion and sedimentation control measures throughout the construction period.

7.4.20 Impact on Waterbodies

The major water bodiethat fall within a10 km radius of the alignment are:

Sultanpur National Park (Wetland) (Distance from alignm&2 km)
Najafgarh Jheel (Distance from alignmendt7 km)

Basai Pond (adjacent to alignment & Basai village metro station)
KBA/IBA in Sector 10BasaiSpur is athe edge of this area

> v >

No significant impact on water quality is anticipated for Sultanpur National Park and Najafgarh
Jheel, as both are located at a considerable distance from the proposed GMRP corridor.
Furthermore, a higldensity urban buffer, including multipl&ighrise buildings, exists
between these water bodies and the metro alignment, significantly reducing any potential
direct or indirect impact.

The Basai pond is located adjacent to the Basai Village Metro Station. The Basai Village Metro
Station is proposed near Basai Pond and the GMRP alignment passing near the pond (Ch.
11690 to Ch. 11789). The total area of Basai Pond is approximately 14608 permanent

area of approximately 9.4 sgm may be required within the pond for the installation of three
piers, each with a-Pnetre diameter

Construction activities near Basai Pond &RIA/IBA in Sector 10Basaj may result in:

Temporary deterioration of water quality

Increased turbidity and reduction in pond area

Disruption of natural drainage patterns

Temporary restriction of cattle access to one side of the pond
Soil erosion due to excavation, especially during the monsoon

egeeee
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w Potential fuel spills and disposal of construction waste
w Utility bursts (e.g., sewer or drainage lines) near the alignment, causing accidental
discharge into the pond

Gurugram experiences four distinct seasons, as outlined in the meteorology section. During
the monsoon and winter, sunlight is generally limited, and even in the remaining months. The
viaduct is located on the eastern side of the Basai Pond, and as thésearin the east, its
shadow falls on the pond only during early morning hours, typically ddriurs per day,
depending on seasonal sun movement. Given that the width of the viaduct is only 10m, the
shadow impact othe viaduct on the pond is negligéa

Mitigation Measures.

91 During the detailed designage, GMRL shall explore the possibildf avoidingpillar
placement within the pond. If unavoidable, pillars shall be placed only along the outer
edge tominimiseany impact on water spread.

1 Pond area will be isolated through hard barricading. Measures such as soibd silt
fence, as feasibleshall be provided to prevent erosion of soil to the pond.

1 Atemporary onsite drainage system will be constructed prior to the commencement
2F 02y aidNHzOGA2Yy X LI NIGAOdzZ NI & LXIFYyySR RdzN
level is minimal.

1 The construction site shall be isolated using protective sheeting, earth bunds, or
sandbag barriers to prevent sediment runoff into the pond.

1 Regular water quality monitoring shall be carried out during the construction phase.

1 Geotextile sediment fences shall be used to control the entry of sediment into the
waterbody.

1 The contractor shall strictly prohibit the disposal of solid or construction waste into the
pond.

9 Site grading shall be designed so that runoff water flows away from the pond.

1 The contractor shall coordinate with utility agencies, maintain quick response teams,

and preidentification of sensitive areas to manage emergencies effectively.

7.4.21 Rainwater Harvesting

To augment groundwater storage, it is proposed to construct rainwater harvesting structures
of suitable capacity at all stations and along the alignment. Each pillar can have inbuilt
downpipes to collect rainwater runoff from the viaduct, which will beedied into
underground storage tanks. The collected rainwater will percolate into the subsoil through
filtration layers consisting of sand and gravel, promoting effective groundwater recharge.

Rainwater harvesting assessment has bdene for a corridor length of 29.05 km and 27
elevated stations, for which the design has been finaliZédrugram receives an average
annual rainfall of 505.4 mmBased on a runoff coefficient of 0.85, the estimated annual
rainwater harvesting potential from elevated stations and viaduct sections is approximately
1,36,135 cubic meters per year. The estimatagpital cost for implementing rainwater
harvesting system iRs. 479.90 lakh (USD 507025.8&) the GMRP arridor. In addition, a
lump sum amount ofRs. 40.00 lakh(USD 42260.96has been allocated for rainwater
harvesting infrastructure at the depot, which will include gutters, downpipes, filtration units,
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storage tanks, piping, pumps, and recharge structulfesionitoring at any stage indicates a
potential risk of chemical leaching, especially toward the end of the lifecycle of structural
panels, additional measuresuch as filtration systems or firBush diverters,shall be
integrated into the rainwater harvesting infrastructure at elevated stations to eliminate any
traces of toxic substances.

7.4.22 Light and Shadow

Light and shadow are integral elements in the design of elevated metro stations, influencing
safety, wayfinding, aesthetics, user comfort and sustainability. The impact of an elevated
metro system in terms of light and shadow depends on various factorsasudesign, location

and the surrounding urban context.

Positive Impacts:

1 The elevated metro systengan create dynamic and visually appealing shadow
patterns, enhancing the aesthetic appeal of urban areas.

1 Welldesigned artificial lighting systems can improve nighttime visibility, enhance
ambienceand make stations and adjacent areas feel safer and more inviting.

Negative Impacts:

1 The large structures of the metro system can cast long shadows that might reduce
natural light in adjacent areas such as roads, curves, public spaces and nearby
buildings.

1 Reduced sunlight exposure can limit passive solar heating, especially during winter,
thereby increasing reliance on artificial heating in adjacent buildings.

1 Lower surface temperatures in shaded areas may create cold spots, leading to
discomfort for pedestrians and reducitige usability of public spaces.

1 Excessive or poorly designed lighting may contribute to light pollution, which can have
environmental, health and safety impacts.

1 Most riders particularly twewheeler users, tend to prefer riding under metro
viaducts during sunny or rainy weather, leading to localsatgestion in these lanes.

To address and minimize the potential negative effects of light and shadow, the following
measures need to be incorporated during the DDC stage:

w Optimise Structure Height: Design an elevated metro structure to minimise the
height required for safe clearance. Lower structures cast shorter shadows, reducing
the impact.

w Architectural Integration:Ensure the metro infrastructure is visually integrated with
the surrounding built environment to reduce discord.

w Landscape Designincorporate greenery, trees, and landscaping features around
stations to soften visual impact, improve microclimate, and enhance aesthetic appeal.

w Use of transparent or translucent materialéntegrate glass, polycarbonate, or other
light-permeable materials in roofing or side panels to allow natural light penetration
and reduce harsh shadows. Emphasize maximum use of natural daylight in station and
viaduct designWhere feasible to avoid design in poorly lit or heavily shaded area to
preventareduction in ambient light
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w Smart Lighting Systemdnstall intelligent lighting solutions that adjust brightness
based on time of day, weather conditions, and occupancy, thereby optimizing energy
consumption and enhancing visual comfort.

7.4.23 Impacts due to Solar Panel

Reflectance from solar photovoltaic panels can produce glare, may affect local fauna and
causetemporary visual discomfort for nearby residents.

To address solar glare from photovoltaic panels in the GMRP, several effective measures can
be implemented, including optimizing panel orientation and tilt to reduce glare angles,
applying antreflective coatings to glass surfaces and installing phylsaraiers to obstruct
reflected light paths

7.4.24 Impacts due tathe construction and operation of Temporary Office and QA/QC lab

Temporary office and QA/QC lab are necessary for construction work. During construction
and operation of temporary site offices, buildings and QA/QC laboratailebe provided by

the contractor. Thesenay result in localized and shedgrm E&S risks and impacts. The likely
risks and impacts are as follows:

1 Minor land disturbance

1 Generation of construction and domestic waste

1 Risks of soil and water contamination from improper handling of concrete slurry and
wastewater.

QA/QC lab activities may generate concrete wastdtested samples, while curing tanks can
create conditions for mosquito breeding if not properly maintained. Additionally, there are
occupational health and safety risks associated with handling laboratory equipment, and
electrical systems, along with potgal fire hazards. However, these impacts are temporary,
site-specific, and manageable througihe implementation of standard environmental
management practices, proper waste handling, good housekeeaimjadherence to safety
protocols outlined in the ESMP.

7.5 ESS 4: Community Health and Safety

The proposed metro project may have potential health, safety, and security risks, particularly
for vulnerable populations residing near the construction sites.

Community health and safety concerns are crucial during the construction phase, as the
project corridor runs along higtraffic corridors. Increased risks may arise due to utility
shifting, material transport and storage, and heavy construction activitigs. essential to
carefully manage safety hazards and inconvenience during this phase of the project.

Construction activities will primarily occur on existing roads, which may lead to traffic
congestion and temporary diversions, affecting nearby settlements and daily mobility
patterns. The project includes various activities such as labour engagementf heavy
machinery use, civil construction, and material transportation. These activities may directly
or indirectly impact the surrounding communities, particularlyhigh-density urban and
residential areas. While the project will prioritize local enypi@nt, the requirement for
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specialized skills and technologies may necessitate the deployment of migrant labour during
the construction phase. It is estimated that approximately 1,200 construction workers will be
employed for a period of 4 years, with about 50% accommodated in fat@mps and the

rest residing in nearby settlements. The influx of workers can lead to the followingarsks:
increase in the risk of crimes such as theft and robbang risks of GBV/SH. Poor waste
management within labour camps may pollute the nearbgas, resulting in health issues.
Additionally, the spread of communicable diseases, as migrant workers may introduce
infectious diseases, posaghreat to both labour camps and adjacent settlements.

The civilconstruction phaseand associated projecactivities are expected to contributet
environmental pollution, includingir emissions, oise generation,oil and fuel spills
alteration in sufacedrainage, improper solid wage disposal,and water pollution. These
factors may have a direct impact on community health and safety, particularly in densely
populated or environmentally sensitive areas.

The project area is located withtonelV, classified as highrisk seismizone underL Y RA | Q &
seismiczoning classfication. All mero structures will be designed using appropriate design
technology to withstand seismic forces in accordance with relevant Indian Standards. To

avoid hindrance for takeff and landing and to ensure Aviation Safatgrtain areas of the

local airspace are regarded as integral parts of the aerodrome environ@étaining NOC

for height clearance is a statutory requirement B8SNJ D2 GSNY YSy i 2F LYy R
Notification G.S.R 751 (E) and its amendments. All prgjeattures’ height is within the

permissible top elevation as prescribed by tHe Objection Certificate Application System
(NOCAS)Hence,permission fromthe Airports Authority of India is not requirefibr the

project.

a. Safety Hazards Due to Increased Traffic and Mitigation Measures

Safety Hazards

Construction activities may pose safety risks to residgragicularly children and the elderly,

due to the increased movement of heavy vehicles and construction equipment. This may lead
to pedestrianvehicular conflicts, especially along congested sections such as Hero Honda
Chowk to the Start Point of Basay®Ver, Sector 4 & 7 Chowk to Prakash Puri Chowk, Sector

5 Chowk to Ashok Vihar Phase 2 Petrol Pump, Jawala Mill Chowk to the End of Rao Gajraj
Singh at NH 48, and Krishna Chowk at Palam Vihar.

Mitigation measures to address traffielated safety hazards are discussed in Secti@m3

b. Community Exposure to Work Hazards and Communicable Diseases
Communities residing near the project site may be exposed to various construetaiad
hazards due to the movement of vehicles transporting materials and equipment, the
operation of heavy machinery, the use of chemicals, and other associated constructio
activities. In addition, settlements located along the project corridor are particularly
susceptible to heavy waterlogging and urban flooding during periods of rainfall.
Risks

1. Pedestrian safety risks during both construction and operational phases, especially near

metro stations and during utility shifting.
2. Increased risk of traffic hazards and incidents.

ESIA Report 151

Confidential



Metro Connectivity from Millinnium City Centre to Cyber City

3. Injuries and accidents resulting from unauthorized access or trespassing at construction

sites.

. Injuries, accidents, and property damage caused by waterlogging and urban flooding.

. Increased risk of respiratory illnesses due to dust and air pollution.

. Health hazards from poor sanitation and inadequate drainage in labour camps.

. Risk of spreading or increasing incidence of communicable and veatoe diseases

such as COVAD9, Tuberculosis, Hepatitis C, Dengue, Malaria, and Chikungunya.

. Personal safety and wddleing impacts associated with worker influx.

9. Noise and vibration risks and impacts caused by vehicular movement, construction
works, machinery, generators and operational activities.

10. Risk of chemical and sludge spills during transport through or near residential areas.

11. Safety risks associated with poor housekeeping, such as improper storage of
materials, tools, and equipment at construction sites

12. Influx of predominantly male workers heightens SEA/SH risks to women and children
near construction sites.

13. Potential for project workers to establish exploitative or transactional relationships
with economically vulnerable community membersspecially with women and
children.

14. Heightened SEA/SH risks create unsafe environments for women and girls near
project sites, particularly during early morning and late evening hours when visibility is
low.

~N o o b~
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Mitigation Measures
1. Barricade and fence the work areas using sturdy materials to restnatthorized
community access to the construction sites.
2. Ensure safe and uninterrupted access to residential and commercial establishments.
Where technically and financially feasible, universal access provisions shall be made.
3. Install adequate signage and deploy flagmen to guide the community away from
construction zones.
4. Implement a traffic management plan to ensure smooth vehicular and pedestrian
movement.
5. Install adequate lighting across work areas, pathways and common facilities to
enhance visibility and deter incidents.
6. Conduct awareness programs on community health and safety, including safe road
usage protocols.
Organise regular medical cheagk camps near settlements.
Establish tiaups with nearby hospitals for routine checkups and emergency services.
Integrated Pest Management, including regular monitoring of pest and vector
populations, use of nochemical control methods (biological and cultural practices),
and minimal use of chemical treatments. Additionally, measunekide eliminating
breeding sites, safe insecticide use, and community awareness programs.
10. Conduct awareness camps on the prevention and control of STIs, communicable
diseasesand vectosborne diseases.
11. Undertake regular cleaning of drains, especially in areas prone to urban flooding and
waterlogging.
12. Use of dewatering pumps to effectively remove stagnant water from the affected
area.

© o~
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13. Raise community awareness about preventive measures asdteeping doors and
windows closed during constructienelated dust emissions.

14. Implement alternative working hours (e.g. early morning or staggered shifts) to
minimize disruption during sensitive times like school hours, prayer times, or
community events.

15. Restrict construction activities near residential areas dunighttime hours (10:00
PM and 6:00 AM). If noise levels exceed permissible limits, mitigation measures
outlined under S. No. 6 of Secti@rB8.3Will be implemented.

16. Surface the roads used for transporting materials to the site and implement dust
suppression measures, such as regular water spraying or the use d@bxiordust
suppressants, to minimize dust emissions from vehicle movement.

17. Establish mechanisms to receive, acknowledge, and address community grievances
and feedback effectively.

18. Implement mandatory CoC for all workers with SEA/SH clauses and penalties.

19. Prohibit transactional relationships via contract clauses and community sensitization.

20. Install adequate lighting, CCTV and security personnel at sites, camps and access
routes. Enforce n@ccess zones during lewsibility hours.

21. Strict action against the offender as per CoC signed by the workers.

22. Include SEA/SH GM into the overall projstel GM

With the implementation ofthe above mitigation measures, the residual impacts on the
community are expected to be minimal.

c. Risks & Impacts of Labour Influx and Mitigation Measures

Risks

It is estimated that about 1,200 construction workers will be engagegdrajectrelated
construction activities. The influx of labour can potentially lead to a variety of social risks and
impacts. The common risks associated with labour influx are as follows:

Risk of conflict between workers and communities

Increased risk of illicit behaviour and crime

Increased burden on and competition for public service.

Increased risk of communicable diseases and burden on local health services
Risk of GBV/SH

Increased pressure on accommodations and rents

ogkwNE

Mitigation Measures:

1. Prior to the commencement of construction activities, the contractor will prepare a LMP
for approval by GMRL.

2. A Co(has been developed teegulate the worker behaviour on site, in labour camps, and
within the surrounding communitieg\lso, CoC is included in the Tender Document.

3. Information on the CoC witle provided in the local languages to ensure accessibility and
understanding.

4. SEAJ/SH risk mitigation plancludes a program to raise awareness among construction
workers about respecting local communities.

5. Cultural sensitization training will be conducted to guide workers in appropriate
engagement with local communities.
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6. Establish designated leisure areas within workers' camps to discourage workers from
visiting community leisure spots.

7. Strict disciplinary actions (e.g., dismissal) will be enforced for workers found engaging in
criminal activities.

8. Enforcement of laws against drug abuse and human trafficking.

9. Awareness sessions will be organized for workers and local communities on issues such
as lllicit behaviour, substance abuse, prostitution, and GBV.

10.Adequate services and facilities will be provided within the labor camps to minimize
reliance on local community infrastructure.

11.Awareness programs shall be conducted for both workers taedocal community to
prevent disease transmission.

12.Provide separate, wethaintained toilets and changing facilities for male and female
workers to ensure privacy and safety.

13.Ensure adequate lighting at labour camps.

14.Implement mandatory CoC for all workers with SEA/SH clauses and penalties. Conduct
pre-employment GBV sensitization training and regular awareness campaigns.

15.Include SEA/SH GiMithe overall projectievel GM.

With the implementation of the above mitigation measures, the residual impacts associated
with labour influx are assessed to be minimal.

d. Risk of GendeBased Violence and Proactive & Preventive Measures

Risks

The construction workers, predominantly composed of young males, aparate away

from their families and outside their usual social environments. Such circumstances may
increase the risk of GBV/SH, particularlyinteractions between workers and the local
community, including female residents. During the operational ph@®&/related risks may
include harassment or abuse on trains, within station premises, or in nearby areas, potentially
affecting both passengeend GMRL Staff.

Proactive & Preventive Measures
1. EnsureGM to address SEA/SH complaints, with confidential reporting channels, trained

focal pointsand timely resolution protocol®r women working at the construction sites

2. Mandatory training and awareness programs for all construction workers on GBV and
SEA/SH issues

3. Integration of a clearly defined CoC into all employment contracts.

4. Collaboration with local law enforcement agencies to ensure effective response
mechanisms.

5. Special safeguards for vulnerable groups, particularly women and children, to be
implemented throughout the project lifecycle.

6. Incorporation of gendesensitive design features during the planning and design stages
of the metro infrastructure.

7. Community sensitization campaigns, especially targeting women and girls, to raise
awarenes®f safety measures and reporting mechanisms.

8. Installation of CCTV surveillance systems across metro stations and trains.
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9. Provision of wellit station platforms, entrances, and surrounding areas.

10.Deployment of trained security personnel, including female staff, to ensure a safe and
secure transit environment.

11.GBV service provider mapping will be conducted to link the GM$ an accountability
framework will be developed for the project.

12.GMRL ICC shall address SEA/SH cases at both GMRL and project levels.

7.5.1 Visual Intrusion

Theproposed metro's alignment and statioase elevated, which may result in some degree

of visual intrusionHowever, the use of sleek and modern structural elements in the elevated
metro design can contribute to an aesthetically appealing urban landscape. During the DD
stage, the viaduct and station structures will be carefully designed to minimize visual
intrusion.

7.5.2 Flood Protection

At the detailed design stage, the flood risk assessment considerations have been incorporated

into the project design. The design is being done based on the HFL data collected from the

local body fothe last 25 years in the project area. Station boxes, entry/exit points and related
infrastructure comply with Clause 12.1 of the National Building Code (NBC), which mandates

that "the height of the plinth shall be not less than 450 mm above the surroundmgngr

f S@S t-strdeturé fzfoundation designs follv IRS Code of Practice for Design of-Sub
Structures and foundations of bridges & IRC:78-8BubNHzO (1 dZNS 3 F2dzy Rl 1A 2y d

Construction activities may disrupt the natural drainage system, resulting in localized flooding
or the submergence of lolying areas. Rubff during both construction and operation
phases may become contaminated, impacting the surrounding environmerasies need

to be implemented to integrate the natural drainage features into the project's design.

Addressing storm water stagnation at critical points near the GMRP alignment during both
construction and operation phases is crucial to prevent flooding, structural damage, and to
ensure public safety.

Mitigation Measures:
A. During Design Phase:

1 Rainwater harvesting structures to be designed for alignment, stations and depot.

91 All structures shall be constructed above the high flood level. Adequate flood
protection measures shall be provided for all key installations, including electrical
systems, labour camps, and storage facilities for materials, chemicals, and fuels.

1 Ensure permeable pavements.
B. During Construction Phase:

1 Temporary drainage systems, suclcasoff storm drains, aréo be installed to divert
stormwater away from construction sites.
Adequate grading and sloping shall be ensured to facilitate proper stormwater flow.
Erosion control measures such as silt fences, sedimentation basins, and erosion
control blankets shall be implemented to prevent sedimentation in drainage channels.

= =
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Exposed soil surfaces shall be stabilized using vegetation or suitable synthetic covers.
Portable pumps shall be used to remove stagnant water fromlyomg orflood-prone
areas during heavy rains.

1 Temporary flood protection measures, such as sandbags or villeégl barriers, shall
be installed to protect construction zones.

1 The contractor shall prepare and implement a stormwater management plan that
includesa silt basin, sediment collection mechanisms, and proper disposal systems for
construction yards and lab@amps.

1 Regular inspections and maintenance of temporary drainage systems and erosion
control measures.

C. During OperatiorPhase

1 Trees and vegetation shall be planted to increase absorption and reduce surface
runoff atthe depot location.

1 A regular schedule for maintenance and cleaning of the drainage network shall be
established to prevent clogging and ensure effective stormwater flow.

1 Promptly inspect and repair any damage to drainage infrastructure.

1 Coordination with ULB and relevant water management authorities shall be
maintained to ensure stormwater management and compliance with regulations.

i Participate in regional stormwater management initiatives.

= =4

7.5.3 MMI Infrastructure & LM Connectivity

MMI focuses on integrating different modes to facilitate seamless trioreCommuters. It
can generate some risks as well. The probable risks associated with MMI have been identified
and their mitigation measures are as under

Risks:

a. Crowding on FOBs, skywalk entries, AFC Gates
Fire risks from electrical systems.
Increased slip and fall incidents on wet or uneven surfaces
Noise pollution due to honking
Traffic congestion, vehicular and pedestrian conflict
Waterlogging around the facility during the monsoon season
Overcrowding because of haphazard parking by IPT modes

@ ~0oao0oT

Mitigation Measures:
a. Implementation of effective access and dispersal plans for commuters
b. Deployment of traffic marshals during peak hours and heavy rainfall events.
c. Adequate lighting along all access routes, including duringvisilility conditions.
d. Installation of weatherproof and waterproof electrical systems, including EV charging
points.

e. Designated aflveather IPT bays and parking areas.
f. Incorporation of rain shelters and covered walkways for pedestrian comfort.
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g. Display of proper signage, including prohibitory signage on honkirggimaking/loud
music, public announcements, etc

h. Facilities for PWD including ramps, access, wheelchairs, etc.

i. Dedicated pathways for access and dispersal of passengers.

7.5.4 Impact on disadvantaged and vulnerable persons

A census & socieconomic survey have been conducted among the pregdieicted families

for the GMRP. Vulnerable persons identified for this project include families or households
headed by women, people with disabilities, families living below the pgJvare (extremely
poor), widows, and persons above the age of 60 years, irrespective of their title status
(ownership). The social survey findings reveal that approximately 82 vulnerable persons are
likely to be affected. This includes four (3.31%) indiald who are differently abled, 56
(46.28%) elderly people, 17 (14.05%) widows, 39 (32.23%) SC, four (3.31%)-hezted
households (WHH), and one (0.83%) person living below the poverty line (BPL). Mitigation
measures and interventions for impacted vulable households are incorporated in the RAP.

Also, vulnerable passengers who will travel by metro may face issues during their journey. To
address this, the DDC shall incorporate the following design features into the project to
provide support:

1 Gently sloped ramps with gradients ranging from 1:15 to 1:17 for wheelchair users.

1 Lifts and escalators for persons with disabilities and elderly people.

1 Tactile paving to guide visually impaired individuals.

1 Women's security staff and womertiglpline number for female passengers.

1 Sign language training for frontline staff (Customer Relations Assistants) to assist
hearingimpaired and mute (deaf and dumb) passengers.

1 A public address system and CCTYV for all users, with a particular focus on aiding the
visually impaired.

1 Toilets forthe physically challenged at all stations ahe depot

1 Provision of Stretchers at Statiottsassist those who are sick/unwell/got injured.

7.5.5 Dark Spots

Safety Concerns

1 Crime and SecurityPoorly lit or unmonitored areas can become hotspots for criminal
activities such as theft, vandalism, and assault.

1 Tripping Hazardstnadequate lighting at stations and platforms increases the risk of
trips, slips, falls, and collisions, particularly during nighttime or -V@sibility
conditions.

1 User ExperienceDark and poorly lit areas can create a perception of insecurity and
discomfort,affecting passenger confidence and ridership experience

1 Accessibility:Inadequate lighting can affect the accessibility of metro facilities for
passengers with visual impairments.
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Operational Challenges
1 Maintenance IssuesDark spots may hide maintenance issues, structural damage, or
safety hazards, making it difficult for maintenance teams to identify and address
problems promptly.
1 Emergency Responsé the event ofan emergency such asfige, health incidents,
or security threats, dark spots can impede rapid response and safe evacuation.

Following measures shall be implemented to reduce and mitigate the impacts due to dark
spots:

1 Ensurea uniform and adequate smart lighting system throughout metro stations,
platforms, access points, and surrounding areas to eliminate dark spots, especially
during evening and night hours.

1 Utilize energyefficient lighting fixtures with occupancy sensors, timers, daglight
responsivecontrols to optimize lighting levels while conserving energy and ensuring
safety.

1 Incorporate backup lighting systems, illuminated signage and uninterrupted power
supplies to support safe evacuation and emergency response operations.

1 Install and maintain security cameras, emergency call boxes, and alarm systems to
deter crime, monitor passenger safety, and facilitate rapid response to incidents.

1 Implement regular security patrols, provide training for security personaet
community engagement initiatives to enhance the perception of safety and vigilance
among metro users.

7.5.6 Seismicity

If seismic risks are not adequately addressed during the design and subsequent operations of
the metro project corridor in Gurugram City (Zone V), the potential impacts could be severe.
Failure to incorporate seismaonsiderations can increase the vulnerability of infrastructure

to earthquakeinduceddamage, compromising structural integrity and endangering public
safety. Additionally, there is potential for soil liquefaction and landslides during seismic
events, which may further impact construction amglerations. The key potential impacts are:

1. Structural Failure Increased risk of collapse or severe damage to metro structures
during earthquakes, endangering the safety of passengers and staff.

2. Injury and Loss of LifeHigherlikelihood of fatalities and injuries due to insufficient
seismic resilience

3. Service DisruptionProlonged interruptions in metro operations, leading to increased
traffic congestion and reliance on alternative transportation modes.

4. Economic ConsequencesSignificant financial losses resulting from repairs,
compensation claims, and decreased ridership in the aftermath of seismic events.

These risks highlight the critical need for incorporating robust seismic engineering practices
to ensure the safety, reliability, and continued community confidence in the metro system.

Mitigation Measures:

1 Seismic Design Standards: DDC, GC and Contractor shall implement robust seismic
design standards in compliance with IS 1893 to enhance structural resilience.
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1 Regular Inspections: GMRL should conduct regular inspections and maintenance of
infrastructure to identify and rectify vulnerabilities.

1 Emergency Preparedness: Contractor shall develop and implement comprehensive
emergency response plans to ensure swift action during seismic events.

1 Design layouts should also integrate designated open spaces or refuge areas for safe
evacuation.

1 Retrofitting Strategies: GMRL should plan for future retrofitting of existing structures.

7.6 ESS 5: Land Acquisition, Restrictions on Land Use and Involuntary Resettlement

The project will requirghe acquisition and transfer of land (permanent and temporary) for
the construction of the proposed corridor, statiora)d depot.The cutoff date for legal title
holders will be the date of Notificationnder GMRL Policy for Direct Purchase of Private
Land/Property through Mutual Negotiations. Foon- titleholders, the cutoff date has been

set as the completion date.e., 14.02.2024, of the survey, which wme from December
2023 to February 2024Cutoff date details ofthe survey have been provided in the
Resettlement Action Plan (RAP). This was communicated to the affected people during the
survey and consultation process. People moving into the project area after theffcdate

will not be entitled to any assistance. Atal of 121 NTH are likely to be affected by the
project, of which 22 NTH were not available during the survey despite multiple attempts to
cover them. However, some flexibility will be considered during implementation to take into
account any notitled-holders who were identified but unavailable during the survey and
owned assets within the project footprint prior to treut-off date.

A. Land Requirement

The proposed metro project requirdgl.71 ha of land, which includes 23.71 ha of permanent
land and 21 ha of temporary land (required for casting yards). Permaneninelndes22.17

ha government landaind 154 ha of private land. The details dfe land requirement are
provided inTable7-21.

Table7-21 Details of Land Requirement (in ha

Ownership | Station & Viaduct| Maintenance Depot| Casting Yards Total
Gowernmert 3.80 18.37 21.00+ 43.17
Private 0.68 0.86 0 154

Total 4.48 19.23 21.00 44.71

Wherever land or permanent structures are required to be purchased or acquired for metro
construction, land or property will be purchased through the provisions ofGMRL Policy
for Direct Purchase of Private Land/Property through Mutual Negotiatiénpreliminary

¥ The temporary casting yard land is recently handed over to GMRL, therefore ESIA Study is not carried not for
the said land. HoweveGMRL has appointed an independent agency to almituding tracer study) civil work
packages i.e AC01, AC04 and the Casting Yard at Sector 33, Gurugsaper the World Bank EE#SMP and

RAP will be updated accordingly, incorporating required mitigation measures as per the approved entitlement
matrix and the audit findings.
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notificationfor the acquisition ofL..09 ha 10,883.37 sq. mof landfor ACOland AC04 (Metro
Depot) was published in newspapers and on the GMRL website on 27.03.206.
entitlement provisions under the RFCTLARR Act, 2013, in lined with ESS5 are outlined in the
RAP.

Although the number of affected titleholders is low, there remains a significant risk of
ANASOlIyOSa o0SAy3I NIXAaSRI gKAOK O2dzZ R LRISYyd
schedule. Therefore, the impact of land and property acquisition duringctrestruction
phase is considered major

B. Impact on Structures

The findings othe census and socieconomic survey revealed that 210 structures are likely

to be affected in theproject corridor. Among these structures, there atd title-holder
structures, two informal settlers' structure®1 informal occupiers' structures, 44vith

licenses issued by MCG, one holding an Excise & Taxation Department License for a wine shop,
one trust structure, 52 government structures, one religious structared four community
structures. The affected structures are mostly smatdlize, andhe extent of impact has been
assessed based on the percentage of the area affected. Accordingly, where the impact
exceeds 10%, the structures are deemed no longer viable for use and are therefore
considered fully affected. A detailed representation of thediggy ofthe affected structure

and extent of the impact is presented Trable7-22.

Table7-22 Details of Affected Structures

Title Holders (TH) 0| 13 1 2 1 3 3 1 4 14

Informal Settlers 1 - 1 1 - - - - 1 2

Informal Occupiers| 73| 15 3 - 2 3 8 - 78 91

License issued by

MCG 43 - 1 - - - - - 44 44

License issued b

Excise & Taxatio i i 1 i i 1 i i i 1

Department,

Haryana

Trust - 1 - 1 - - - - 1

Government 10| 17 25 2 - 1 - - 49 52

Religious - 1 - - - - - 1 - 1

Community - 3 -| 1% - - - - 3 4
Total 210

Source: RITES Field Studies
(K: Kutch, P: Pucca, & SP: Seuatca)
*Basai pond is not considered in the typology of affected structures

Among the 210 affected structures, 20 are residenti@mprising five houses belonging to
TH, three houses, ari®? huts resided by NTH. There are 126 commercial structures, including
24 shops @ TH and18 NTH),one TH office (political party officedne wine shop license
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issued bythe Excise & Taxation Department, Haryaawad 101 kiosks operated by NTH, which
consist of one informal settler (encroacher), 56 informal occupiers (squattans) 44
licensed from MCG. Additionally, four NTH structures serve both residential and commercial
purposes and three other structures (two are boundary walls and one under construction).
The list of affected private structures is placeddanexure 7.6

Furthermore, 57 othestructures comprising government, communignd religious will also

be impacted by the project. Of these, 52 are government structures, including 32 bus stops,
eight boundary walls, and 12 other structures. In addition, one religious structure (temple)
and four community properties (one pond andréle water tanks/ATMs) are likely to be
affected. The list of government, religious and community structure is placeéinatexure

1.1

C. Detailsof Land Identifiedfor Metro Depot (Sector 3B

1. DPR of GMRP envisaged a small stabling depot at Sector 101 as it planned its operational
integration with RapidMetro. However, withthe approval of GMRP as an independent
system, a fulfledged depot was required to meet enhanced operational requirements.
GMRL subsequently planned a {ildiddged DepotcumWorkshop at Sector 33, covering a
total area of 19.23 ha of which 18.37 ha is goveentland (HSVP owned) and 0.86 ha is
(private land).

2. The depot land identified at Sector 33 have five land poclkeggire7-3 shows the details
of land pockets required for metro depot

Figure7-3: Required Land Pockets (Sector 33)

3. Atotal of 19.23 ha dfand is required for the development of metro facilities. Exdept
Pocket 4where DHBVN ESS is located, all land pockets are required in full. In pocket 4,
the land requirementare only for theplacement of pillars for depot entry.

4. Inthe past, the land parcels in Pockets 1, 2, 3, and 4 were acquired by HSVP by paying due
compensation for land, structures, and other assets to the respective owners for the
development ofSector 33.
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