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NOTES 
 

(i) The fiscal year (FY) of the Government of India ends on 31 March. FY before a calendar 
year denotes the year in which the fiscal year ends, e.g., FY2020 ends on 31 March 2020. 
 

(ii) In this report, "$" refers to US dollars 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This environmental impact assessment is a document of the borrower. The views expressed 
herein do not necessarily represent those of ADB's Board of Directors, Management, or staff, and 
may be preliminary in nature. Your attention is directed to the “terms of use” section on ADB’s 
website.  
 
In preparing any country program or strategy, financing any project, or by making any designation 
of or reference to a particular territory or geographic area in this document, the Asian 
Development Bank does not intend to make any judgments as to the legal or other status of any 
territory or area. 
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 EXECUTIVE SUMMARY 
 
A.  Introduction and Rational  
 
1. This Environmental Impact Assessment (EIA) has been prepared for Delhi-Ghaziabad-
Meerut Regional Rapid Transit System (RRTS) Project in the National Capital Region (NCR) of 
India. The objective of this project is to reduce the journey time between Delhi to Meerut and cities 
between them by providing a fast and reliable means of mass public transit system. Such a 
transport system will improve the efficiency of the transport system in the region by addressing 
poor rail connectivity and lack of alternative transport modes. It is designed to ease traffic 
congestion and promote socio-economic development to support the NCR’s growing urban 
population. 
 
2. NCR is a multi-state region with Delhi as its center. The existing transport system within the 
region, consisting of a variety of modes like private and public road transport, suburban rail system 
is inadequate and there is urgent need to enhance the regional transport system. The 
transportation system in NCR has not been able to keep pace with rising demand leading to daily 
traffic congestions, increased vehicular emissions, long travelling time etc. Therefore, 
Government of India decided to provide a high-speed rail based high capacity and high quality 
i.e. reliable, fast, comfortable mass transport system in this region. Ministry of Housing and Urban 
Affairs is the executing agency (EA) for the project and National Capital Region Transport 
Corporation (NCRTC), a joint sector company of Government of India and State Governments of 
Delhi, Haryana, Rajasthan and Uttar Pradesh, is the implementing agency (IA) for this Delhi-
Ghaziabad-Meerut RRTS Project.  
 
3. The Functional Plan on Transport for NCR prepared by National Capital Region Planning 
Board (NCRPB) recommended a rail based Regional Rapid Transit System (RRTS) for NCR. A 
total of  8 corridors linking Delhi to various nodal towns in NCR were proposed. The Planning 
Commission appointed task force prioritized three RRTS corridors namely Delhi-Ghaziabad-
Meerut, Delhi-Sonipat-Panipat and Delhi-Gurugram-Rewari-Alwar for implementation in first 
phase. This EIA has been prepared for 82.15 km long Delhi-Ghaziabad-Meerut corridor of the 
RRTS in the National Capital Region of India.  
 
4. The Government of India requested partial financial assistance of the Asian Development 
Bank (ADB) to support the construction of Delhi-Ghaziabad-Meerut RRTS corridor. As per the 
requirements of the funding agency (ADB) for processing the loan, all environmental and social 
safeguard documents are required to be prepared as per ADB’s Safeguards Policy Statement 
(SPS), 2009 and eventually to be approved by ADB Board. 
  
B. Policy, Legal, and Administrative Framework  
 
5. An assessment of the policies and administrative framework has been carried out. This 
includes (i) applicable national legislation for components of environment viz. air, water, soil, 
terrestrial and aquatic flora and fauna, natural resources, and sensitive habitats, (ii) International 
and regional Environmental agreements, conventions and protocols signed by India (iii) ADB’s 
Environmental and Social Safeguard policy requirements, (iv) Permissions and clearances 
required for the project. This assessment is about the applicability of laws and regulations, 
conventions, protocols, and safeguards. The EIA has been carried out in compliance with 
Government and ADB safeguards policies and requirements.  
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6. Government of India Policy and Regulatory Requirements: As per national policy and 
regulatory framework requirements as stipulated in EIA Notification 2006 by MOEF&CC, all 
railways projects in India are exempted from requirements of prior environmental clearance and 
preparation of the EIA. Therefore, environmental clearance from MOEF&CC for Delhi-Ghaziabad-
Meerut RRTS project is not required. However, as land acquisition is required in forest area at 
few locations for construction of stations and viaduct sections, forest clearance will be required 
from the forest department of Uttar Pradesh state. Also, the alignment passes over Yamuna river, 
a clearance will be required from Yamuna Standing Committee for construction on Yamuna River 
bank and Hindon river (tributary of River Yamuna). NCRTC has obtained NOC from Yamuna 
Standing Committee and forest clearances applications have been submitted which are under 
processing by the concerned departments. 
 
7. Category of the Project as per ADB’s SPS 2009: The environmental screening has been 
carried out for the proposed project as per ADB Safeguard Policy Statement (SPS) 2009 using 
the Rapid Environmental Assessment (REA) checklist. Though the proposed RRTS corridor 
(Delhi-Ghaziabad-Meerut) does not pass through any environmentally sensitive areas, the civil 
works involve the transport and use of large quantities of construction material and heavy 
machinery in the middle of populated urban areas of NCR requiring large number of workers. This 
poses significant occupational, health and safety (OHS) risks mainly during the construction 
stage. Long term noise and vibration caused by operation of the rail line is also a major 
environmental risk posed by the project. Therefore, the project is categorized as environment 
Category ‘A’ requiring an EIA. Accordingly, this environmental impact assessment report (EIA) 
have been prepared for Delhi-Ghaziabad-Meerut RRTS Project to fulfill ADB’s SPS 2009 
requirements for environment Category ‘A’ project. The draft EIA report was disclosed on the ADB 
website on 9 October 2019 to fulfill the SPS requirement of disclosing the report 120 days prior 
to Board Consideration.  
 
C. Description of the Project  
 
8. The Project involves construction of 82.15 km long rapid rail corridor with rail track with 
support structure (elevated and underground), 24 stations and two maintenance depots, overhead 
electrification, signaling and communication systems, and rolling stock etc.. The line will have 
elevated structures (68 km) in most areas, and a mix of underground and ramp sections (14.15 
km) in small portions of the alignment passing through congested areas of the city. Out of total 24 
of stations, 17 stations are elevated, 2 are at grade in maintenance depots and 5 are underground. 
The project is expected to serve more than 7.4 lakhs1 daily commuters by 2024 and 11.3 lakhs 
daily commuters by the end of 2041. The proposed RRTS corridor will have 6 cars per train in 
2024 operating with headway of 10 minutes which will be increased in subsequent years as per 
the ridership requirements. The modern aluminum rolling stock will have 3.2m width with Airline 
style transverse rows of 2+2 seating. The RRTS will have a design speed of 180 kmph and 
maximum operating speed of 160 kmph. 25 KV AC through overhead electric cable will be used 
for traction power supply. Maintenance depot has been proposed near station at Duhai and 
Modipuram. Signaling and train control will be through continuous automatic train control system 
and computer-based interlocking.  
 
9. The rail alignment is shown in the figure E-1 below. The red line indicates underground 
sections and blue line the elevated sections. The alignment from Sarai Kale Khan to Sahibabad 
is mostly elevated section and partially underground section, is off the main road. The alignment 
from Ghaziabad RRTS station to Shatabdinagar RRTS station is elevated viaduct on the median 

 
1 1 lakh = 100,000. Hence 7.4 lakhs = 740,000 
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of Ghaziabad-Meerut highway (erstwhile NH-58). The alignment from Shatabdinagar to 
Begumpul is underground section and beyond Begumpul upto Modipuram Depot it is elevated 
section on the median of road. Two maintenance depots, one main depot at Duhai and another 
auxiliary depot at Modipuram have been planned. Both these depots will be at grade. The criteria 
for selecting the final alignment included traffic demand/ridership, accessibility and integration 
with existing public transport nodes, available right of way within major roads, ground conditions, 
capital and operating costs, availability of land for the depot and stations as well as minimum 
disturbance/avoidance of heritage structures. The selected alignment follows the central median 
for most of the alignment length while aligns right/left for a small stretch depending on the 
feasibility. Station locations have been selected to maximize ridership and ease intermodal 
connections.  
 

Figure E-1: Delhi-Ghaziabad-Meerut RRTS Corridor 

Source: NCRTC. 
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10. As per the land acquisition proposal prepared by NCRTC, the total land required for various 
components of the Delhi-Ghaziabad-Meerut RRTS corridor is estimated as 170ha out of which 
138ha will be required from private individuals and 32 ha will be government land to be used for 
the project facilities including running sections, stations & facilities, staff quarters, operation 
control Centre, receiving sub-stations. Land will also be required on temporary basis for the 
casting yards and temporary site offices along the project alignment.  
 
11. The total cost for the Delhi-Ghaziabad-Meerut corridor of RRTS project including escalation 
and interest during construction is estimated to be ₹304,814.24 million or US$ 3,949.7 million at 
December 2016 price level. The project will be implemented by adopting a mix of item rate and 
EPC contracts. There will be several packages for different components such as civil works 
contracts, system contracts, rolling stocks etc. It is estimated that project will be implemented over 
a period of 6 years from the date of commencement. Operation of the priority section of Sabibabad 
to Duhai is planned to be commissioned in 4 years (by 2023) and the rest of the rail line in 6 years 
(by 2025). As the IA, the NCRTC will take full responsibility of the implementation of the Project. 
NCRTC has formed a Project Implementation Unit (PIU) to monitor and execute the project in 
both states namely Delhi and Uttar Pradesh (Ghaziabad and Meerut) and it has established four 
Project Management Offices (PMO) at city level for on-ground implementation. The Planning 
Department of NCRTC will be the interface between NCRTC and ADB, and also the internal 
coordinator among the functional departments to lead the preparation and implementation of the 
Project.  
 
D. Description of the Environment  
 
12. Physical Environment. The National Capital Region lies between 27°03’ and 29°29’ North 
latitude and 76°07’ and 78°29’ East longitude and is characterized by the presence of the Ganga 
forming its eastern boundary, the Yamuna traversing north-south forming the boundary between 
Uttar Pradesh and Haryana, and the sand dunes and barren low hills of the Aravalli chain and its 
outcrops in the west, flat topped prominent and precipitous hills of the Aravalli range enclosing 
fertile valleys-and high table lands in the south-west, and the rolling plains dominated by rain-fed 
torrents in the south. The rest of the region is plain with a gentle slope of north-east to south and 
south-west. The topography of project area is plain and about 33 % in built up area. The RRTS 
elevation varies between 676 ft to 734 ft above mean sea level. There is no presence of Aravalli 
ridges in project corridor and surroundings although these are prominent in other parts of NCR 
region.  
 
13. The project region falls in seismic zone IV, a region of high seismic hazard zone. 
Earthquakes in this region are mainly shallow focus and lie within the alluvium covered northern 
part in collinearity with the Mahendragarh – Dehradun fault. 
 
14. In project area, the net ground water availability is more than the extracted quantity. The 
study area is underlain by alluvium deposits, the shallow aquifers holds groundwater in 
unconfined state. In the project area major surface water sources identified are Yamuna River, 
Hindon River and Kali Nadi, Upper Ganga Canal. All of these except Kali Nadi are being crossed 
by the RRTS corridor. These water bodies are perennial in nature.  
 
15. The climate of the project region is subtropical. The cold wave from the Himalayan region 
makes winters very chilly. In summer, the heat wave is immense, and the minimum and maximum 
temperature variation is 27°C to 45°C and in winter temperature variation is 3°C to 22°C. Storms 
are common during summer in May and June when day temperature exceeds 40°C. As per IMD 
long term data, average annual rainfall in the project region is 797.3 mm. The maximum rainfall 
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occurs during the monsoon months. Humidity range is between 43-89%, monsoon season 
experience the higher humidity as compared to summer and winter seasons. The average wind 
speed during winter, summer, monsoon and post monsoon season is 8.6, 11.6. 10.2 and 6.5 
kmph respectively. The highest wind speed has been recorded in the month of June followed by 
May. North- West and West are predominant wind directions. 
 
16. Results of the air monitoring show that concentration of PM10 and PM2.5 are much higher 
than the permissible level of NAAQS (100μg/m3 for PM10 and 60 μg/m3   for PM2.5) as well as IFC 
standards in all the monitoring locations. A maximum value of 470.5μg/m3 and a minimum value 
of 296 μg/m3 was observed for PM2.5 in the study area while for PM10, a maximum value of 
537.5μg/m3 and a minimum value of 348.5 μg/m3 was observed. The SOx values recorded at all 
the study areas are lower than the NAAQS permissible limit. The NOx values recorded at all the 
study areas are lower than the permissible limit except at Anand Vihar. The range of SOx varied 
from 14.55 μg/m3 to 67.7 μg/m3 while NOx varied from 26.3 μg/m3 to 81.2 μg/m3. The CO is within 
permissible limit while HC and heavy metal values at all locations were below the detectable limits. 
The noise levels monitored at eight locations along the alignment were above the CPCB (national) 
and IFC/World Bank (international) permissible limits. 
 
17. The air quality of the region is generally poor. The NCR experiences poor air quality 
scenario in winter since past few years. The higher values of PM10 and PM2.5 are due to the 
vehicular pollution due to busy main road with buses, transportation vehicle, truck, tempo, 
rickshaws etc. plying on it. The Delhi-Ghaziabad-Meerut RRTS has been planned considering 
improvement in air quality as one of the primary objectives. The RRTS project incorporates all the 
mitigation measures during the construction and operational phase thereby not deteriorating the 
existing air quality. The observed existing noise levels are higher than the permissible limits of 
CPCB at all locations.  
 
18. Biological Environment. The project alignment located within urban populated areas and 
do not have any significant ecological values. Hence, the habitat type in the project area is 
modified habitat. There are no environmentally sensitive zones as prescribed by the Environment 
Protection Act of 1986 or protected areas within direct impact zone of the proposed Delhi-
Ghaziabad-Meerut RRTS project. The proposed project area is located neither within an existing 
nor any proposed ecological sensitive zone known for providing habitat and movement corridor 
for any kind of wildlife. The flood plains of the Yamuna river where viaduct piers will be constrcuted 
are also modified habitat. The project lies at a distance of 1.82 km from the northern boundary of 
Okhla Bird Sanctuary however it does not lie in eco-sensitive zone (1.27 km) of the sanctuary. 
Clearance has already been received from the Okhla Bird Sanctuary for the project. No rare or 
endangered species of flora and fauna are reported along the corridor of impact of the project.   
 
19. It is estimated that 0.5 ha forest land will be required for Ghaziabad station and nearby 
RRTS running section. Road side horticulture is currently developed at this forest land area. Also, 
about 10,292 trees are likely to be affected, out total 3683 trees are for road black-topping and 
6609 are due to construction of RRTS alignment.  
 
20. Socio-economic Environment. The RRTS corridor passes through main markets of 
Meerut, which are very old. The places include Mosques and old commercial establishments. 
There are no ancient monuments of archaeological importance declared to be of State importance 
are present throughout the alignment. These areas also include few buildings, which are very old 
and in poor condition. These structures are within 100 meters of corridor and might get affected 
due the construction and operation of RRTS. The contractor is required to carry out detailed 
building intact survey prior to start of construction work.  
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21. An inventory of the sensitive receptor like school, colleges, hospitals, places of worship, 
monuments/statue structures etc. within 150 m on either side of metro line alignment has been 
prepared. In total there are 157 sensitive receptors identified within 150m along the proposed 
Delhi-Ghaziabad-Meerut RRTS project.  
 
E. Anticipated Environmental Impacts and Mitigation Measures  
 
22. Based on analysis of project activities and environmental baseline conditions 17 valued 
environmental components (VECs) under physical, biological and social environment were 
identified. Impacts on each of these VECs during pre-construction and design stage, construction 
stage and operation stage was been carried out. Impacts were determined to be minor, moderate 
or major based on a rating criteria of sensitivity of the VEC, duration of impact, area of impact and 
severity of impact.  
 
23. The key positive environmental impacts of the project includes reduced use of private 
vehicle leading to reduction in pollutants and greenhouse gases (GHG); road safety 
improvements; and increased accessibility and mobility.  
 
24. Minor, moderate and major impacts are expected on all VECs. Negative environmental 
impacts of the project include: (i) permanent conversion of about 170.194 ha. of land for various 
project facilities including about 138.297 ha. of private land for depots at Duhai and Modipuram; 
(ii) loss of 525 private structures affecting 407 families (iii) cutting down of about 10292 (3683 for 
road black-topping and 6609 for RRTS along the route) trees; (iv) finite use of scarce, sometimes 
carbon intensive, materials, such as cement; (v) noise, vibration and visual intrusion for properties 
adjacent to the alignment including historical and cultural sites; and (vi) traffic inconveniences 
during construction stage. The project does not impact any nature conservation areas or urban 
parks or sites of historical/archeological importance. Temporary impacts on Yamuna flood zone 
during construction will be minimized by practicing controlled construction activities.     

 
25. Mitigation measures proposed include: (i) compensation for loss of land and properties to 
affected people as per The Right to Fair Compensation and Transparency in Land Acquisition, 
Rehabilitation and Resettlement Act, 2013 (ii) compensatory afforestation in line with local rules; 
(iii) various energy saving measures such as regenerative braking and use of solar panels; (iv) 
noise reduction measures (i.e. rubber dampers on the rails and noise barriers at sensitive receptor 
locations); and (v) reuse of excavated material where feasible and disposal of construction waste 
in a regulated manner.  
 
26. Major negative impacts are expected during all three project stages in relation to noise, 
vibration and community health and safety. Analysis of noise impacts show that 106 sensitive 
receptors during construction stage and 14 receptors during operation stage are at risk of 
experiencing an increase in noise levels greater than 3 dBA from baseline levels. A number of 
mitigation measures on use of most modern (less noisy equipment), adjusting timing of use of 
noisy equipment, use of mufflers on noisy equipment and installation of acoustic screens have 
been proposed to minmize construction related noise. During operation, noise barriers that will 
reduce noise levels from 13 – 17 dbA are proposed to be installed near the 14 receptors to avoid 
an increase in long term noise levels beyond 3 dbA. However, the noise level near one 
commercial receptor will remain above limits even with the installation of a barrier. This will require 
further assessment and identification of mitigation measures during the pre-construction stage to 
ensure compliance.  
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27. About 8 sensitive receptors are at risk of experiencing vibration levels above the threshold 
for causing damage during construction stage. To mitigate this risk only bored piling (not impact 
piling) will be carried out for boring works. A pre-construction survey will be conducted to identify 
sensitive buildings at risk of being damaged and pre-construction and during construction 
monitoring of vibration levels will be conducted.  
 
F. Analysis of Alternatives  
 
28. Various alternatives such as modes of transport (road, mono-rail, suburban rail), alignment, 
proposed design etc. have been considered and analyzed for its likely impacts on various 
environmental parameters. Additionally, an evaluation of potential environmental impacts in terms 
of ‘with’ and ‘without’ project situation has been considered for the justification of the project.  
 
G. Consultations, Participation and Information Disclosure  
 
29. Meaningful consultations have been conducted with 125 stakeholders, local communities, 
shopkeepers and affected people during preparation of this EIA. Consultations will be continued 
during the process of land acquisition and project implementation. A total of 3 focus group 
discussions and 51 key person interviews targeted at women were carried out at four locations 
namely Duhai, Ghaziabad, Khichdipur and Daurli (Meerut). Issues associated with environment, 
health and safety were also discussed during these consultation meetings. People perception 
surveys on environmental quality in the area were also conducted along the alignment. Besides 
this several informal consultation sessions and focus group discussions were organized as part 
of project preparations.  
 
30. Key stakeholders at central, state, district and local level have also been consulted as part 
of the consultation process. Consultations were held with Uttar Pradesh State Pollution Control 
Board (Ghaziabad and Meerut), Delhi State Pollution Control Committee, Central Ground Water 
Authority, Division Forest Offices, Okhla Bird Sanctuary, International, National and local Non-
Governmental Organizations (NGOs). These stakeholders along with local leaders have been 
consulted at every stage of the project and feedback has been incorporated in the project design.  
 
31. Majority of concerns voiced by affected persons and stakeholders were related to 
compensation for land acquisition (LA). All LA related concerns have been addressed.  
 
32. Information disclosure will follow the procedure for ADB Category A projects and ADB 
disclosure requirements. It is the policy of the ADB to have environmental and social assessment 
reports made available/accessible to the general public for Category A projects. 
 
H. Grievance Redress Mechanism  
 
33. Grievance redress mechanism (GRM) proposed for the project comprises procedures to 
address grievances of local community and stakeholders i) first at the PMO level, ii) second at 
the EA level, and iii) third at the Grievance Redress Committee (GRC). Most serious complaints 
which cannot be addressed at the EA level will be forwarded to the GRC. The GRC will comprise 
members from the EA, IA, contractor, and representative from local community. Environment 
complaints will be received through the Grievance Focal Point (GFP), these will be designated 
personnel from within the community and appointed by the community, who will be responsible 
for receiving the environmental complaints. The Contractor will record the complaint in the onsite 
Environmental Complaints Register (ECR) in the presence of the GFP.  
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I. Environmental Management Plan  
 
34. An Environmental Management Plan (EMP) with budgetary provisions has been prepared. 
The EMP consists of a set of mitigation, monitoring and institutional measures to be taken for the 
project to avoid, minimize and mitigate adverse environmental and social impacts and enhance 
positive impacts. The EMP included appropriate mitigation measures and monitoring 
requirements to address all construction- and operation-related impacts. The EMP has been 
developed in conjunction with general safety, health and environment provisions (which are 
included in the standard bidding document) and it forms part of the contract document of the 
contractors. Contractors will prepare project specific SHE Manual and Plan as well as contract 
specific Construction EMPs. Construction EMPs will include specific subplans for key activities 
require specific management. Quarterly environmental monitoring reports will be submitted by the 
Contractor and the same will be submitted to ADB and will be disclosed publicly at the ADB 
website. An external monitor will also monitor work independently and submit reports to NCRTC 
and ADB. The preliminary estimated cost of the environmental management plan for Delhi-
Ghaziabad-Meerut RRTS including implementation and monitoring is US$ 4.41 million (INR 
306.72 million). This cost estimate is exclusive of land acquisition and resettlement & resettlement 
cost.  
 
J. Conclusion and Recommendation  
 
35. The alignment of the proposed Delhi-Ghaziabad-Meerut RRTS corridor and depot areas 
are not located in any environmentally sensitive or protected areas. The alignment does not lie 
within 100m from the sites of historical significance. No impact on wildlife is envisaged. The project 
will not result in any long-term significant adverse environmental impacts. Minimal environmental 
impacts are anticipated, mostly during construction. These can be mitigated successfully by 
implementing the EMP and associated subplans with estimated costs for implementation.  
 
36. A further detailed noise and vibration analysis is being commissioned by NCRTC for 
reviewing and checking the current proposed mitigation measures and ensuring proper mitigation 
of all construction stage and operation stage noise and vibration risks. This includes conduction 
of a pre-construction survey of buildings and monitoring of baseline vibration levels. Hence, this 
draft EIA will be subject to further review and revision. 
 
37. For all contract packages under the RRTS the respective contract specific EMP and SHE 
manual will be included in the respective bidding documents before starting the tendering process. 
The Project is currently at investment stage, and although there are no major changes in the 
Project design and location are anticipated, this EIA may need updating for any change in design 
prior to start of civil works or during construction stage.



 I. INTRODUCTION  
 
A. Background 
 
1. The National Capital Region (NCR) is a multi-state region with Delhi as its centre. It covers 
an area of 58,332 sq. km spreading over four states of Haryana, Rajasthan, Uttar Pradesh and 
the National Capital Territory (NCT) of Delhi. The total population of NCR region is 460.69 lakhs 
(as per Census 2011) and is projected to be 641.38 lakhs by 2021. It is also a high growth, large 
investment region, consisting of several large and small cities with high movement of people and 
goods within the region.  
 
2. Efficient movement of people and goods within the NCR is a primary concern for the 
planned development of the NCR. The existing transport system within the region, consisting of 
a variety of modes like private and public road transport, and suburban rail system, is inadequate 
and there is urgent need to enhance the regional transport system. Development of an efficient 
regional transport system is also necessary to avoid migration of people to Delhi, by offering them 
the alternative of settling in surrounding cities and being able to commute to Delhi through a fast 
public transport system. Delhi - Meerut road is the main and most used road link between Meerut 
and Delhi and carries most of the road traffic between NCT and Meerut/ Hardwar/ Dehradun. The 
journey time from Delhi to Meerut is about 3-4 hours by road.  
 
3. Thus, to promote the development of the NCR in a balanced manner, the Functional Plan 
on Transport for NCR prepared by National Capital Region Planning Board (NCRPB) 
recommended a rail based sub urban transport system i.e. Regional Rapid Transit System 
(RRTS) for NCR. A total of 8 RRTS corridors linking Delhi to various nodal towns in NCR were 
proposed. The Planning Commission appointed Task Force prioritized three RRTS corridors 
namely Delhi-Ghaziabad-Meerut, Delhi – Gurugram – Rewari – Alwar and Delhi – Sonipat- 
Panipat for implementation in the first phase. This EIA study pertains to Delhi-Ghaziabad-Meerut 
RRTS Corridor. 
 
B. Nature, Size and Location of the Project 
 
4. NCR has a good transportation system but has not been able to keep pace with rising 
demand. The public transport system is served by City Buses, Mini Buses, Tata Magics, three-
wheeler (autos), radio taxi and private rented cab services and also by railway. Railway and buses 
being the largest mass transportation system of the region. The carrying capacity of the bus and 
rail system has increased considerably but has been always on lower side than what is needed. 
Therefore, it has been decided to provide a RRTS based high speed, high capacity and high 
quality i.e. reliable, comfortable Mass Transport System in NCR region.  
 
5. The details of proposed RRTS lines in phase 1 is given in below Table 1 and shown in 
Figure 1. 

 
Table 1: Phase 1 Implementation Plan of RRTS (Integrated Transport Plan for NCR) 

S.No. RRTS Corridor Length 
1 Delhi – Sonipat – Panipat 105 km 
2 Delhi – Ghaziabad – Meerut 82.15 km 
3 Delhi – Gurugram – Rewari - Alwar 164 km 
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Figure 1: Corridors being developed under RRTS Phase I 

 
Source: NCRTC. 
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6. This Environmental Impact Assessment (EIA) has been prepared for Delhi-Ghaziabad-
Meerut RRTS line of Phase-I project in National Capital Territory of Delhi and Uttar Pradesh State 
of India. Figure 2 and Table 2 shows the details of Delhi-Ghaziabad-Meerut RRTS corridor, as 
finalised by the implementing agency i.e. NCRTC. 

 
Figure 2: Delhi-Ghaziabad-Meerut RRTS Corridor 

 
Source: NCRTC. 
 

Table 2:  Structural Description of proposed RRTS 
Name of Corridor/ 

Line 
Stations Length in km 

Elevated Underground At 
Grade Total Elevated Underground Total 

Delhi–
Ghaziabad– 

Meerut RRTS 
17 05 2 24 68 14.15 82.15 

Source: Detailed Project Report and Addendum to DPR. 
 

7. The Delhi-Ghaziabad-Meerut RRTS project is proposed for partial financial assistance 
from ADB. 
 
8. The objective of the proposed RRTS Project is to reduce the journey time between Delhi, 
Meerut and cities between them, improve urban traffic and transportation in Delhi NCR region by 
providing a safe and high-capacity connectivity between the state of U.P and NCT of Delhi through 
a modern RRTS. The planned activities under proposed project are: (i) Constructing 82.15 km 
rapid rail line (two tracks) with 24 stations and 2 depots; (ii) Installing Traction system with 
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Overhead catenary, (iii) Installing ballastless track for the main line and ballastless track in depots, 
iv) installing Continuous Automatic Train Control System based on Communication Based Train 
Control System and other systems related to the RRTS operation; and (v) procuring rolling stock 
(coaches), and operation and maintenance of the complete system. 
 
 

C. Project Proponent 
Project Name : Delhi-Ghaziabad-Meerut RRTS Project  
Name of Proponent/s : National Capital Region Transport Corporation (NCRTC)  
Address of Proponent : 7/6, Siri Fort Institutional Area, August Kranti Marg, 

New Delhi, India – 110049 
 

9. Ministry of Housing and Urban Affairs (MOHUA) is the executing agency (EA) for the 
project and the National Capital Region Transport Corporation  (NCRTC) is the implementing 
agency (IA) of the project. NCRTC is a joint sector company of Govt. of India and State 
Governments of Delhi, Haryana, Rajasthan and Uttar Pradesh and is mandated for designing, 
developing, implementation, financing, operating and maintaining RRTS projects in the NCR to 
provide comfortable and fast transit to NCR towns and meet the high growth in transport demand. 
NCRTC is an ideal example of cooperative federalism, wherein the partnership between the 
centre and the four NCR states was established through a Memorandum of Understanding (MoU) 
signed on 29 June 2011. NCRTC was formally incorporated on 21 August 2013 as a company 
under companies act, 1956. The ex-officio Chairman of the Board of Directors is the Secretary, 
Ministry of Housing and Urban Affairs (MoHUA), while all state governments are represented on 
the board through nominated senior officers. The responsibility of implementing the mitigation 
measures lies with the NCRTC being the IA for the project. All construction activities being taken 
up by the contractor will be supervised by NCRTC. 
 
D. Environmental Categorization  
 
10. The proposed RRTS project has been screened for environmental impacts based on 
Government of India as well as ADB’s SPS 2009 requirements.  
 
11. Category of the Project as per ADB’s SPS 2009. The environmental screening has been 
carried out for the proposed project as per ADB SPS 2009 requirements. The Rapid Environmental 
Assessment (REA) checklist has screened the project considering the aspects of project siting, 
design, and potential environmental impacts including climate change risk. Although, the proposed 
project will bring in many benefits to the area, there is potential for environmental impacts on 
physical and biological environment including built-up area with old structures due to construction 
and future operation of RRTS. The project will require transportation  and use of large quantities 
of construction material and deployment of heavy machinery and large numbers of workers.  
 
12. The project has been classified as environment Category ‘A’ in accordance with ADB’s 
Safeguard Policy Statement 2009, and therefore requires an Environmental Impact Assessment 
(EIA) Report. The classification in based on following aspects. 
 

(i) Green field project requiring construction of a new 82.15 km rail line; 24 stations 
and 130 hectares of land for  two depots. 

(ii) Significant safety risks for road users and local people living in and near the project 
area during construction. Most of the 68 km elevated section and 17 elevated 
stations are located in the middle of a busy highway having many 
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buildings/settlements on either side of the highway throughout the elevated 
alignment. 

(iii) Safety risks, inconvenience, noisy conditions etc. will also be created from using 
construction equipment, plying of large number of heavy duty trucks transporting 
construction material, equipment and machinery in and around the project area. 

(iv) Significant occupational health and safety risks for the construction workers given 
the large scale of works requiring use of heavy machinery and hazardous working 
conditions. 

(v) 14.15 km of the alignment and 5 stations are underground. This will require 
excavation of significant quantities of muck and their proper disposal.  

(vi) Risks for damage to structures from vibration during construction stage and RRTS 
operations.  

(vii) Risks for long term noise and disturbances to residents and sensitive receptors 
during operation of the RRTS 
 

13. ADB’s Rapid Environmental Assessment (REA) Checklist has been used for screening and 
categorization of the project for ADB requirements. The REA Checklist is attached as Appendix 1.  
 
14. Government of India Policy and Regulatory Requirements. The EIA Notification 2006 
(and its amendments) under the Environment (Protection) Act, 1986 provides for requirement of 
prior environmental clearance to the projects/activities listed in the schedule to the EIA Notification 
from concerned regulatory authority. Since rail based system is not listed in the said schedule of 
the EIA Notification, environmental clearance (in the form of approved EIA) from MOEF&CC for 
proposed Delhi-Meerut RRTS project is not required. Therefore, as per national policies and 
regulatory framework, there is no need to prepare an EIA for the project. A communication dated 
5 July 2018 received by NCRTC from MOEF&CC in support of above conclusion is attached as 
Appendix 2.  NOCs so far received from other agencies are also attached as Appendix 2. 
 
E. EIA Preparation and Objectives of the EIA  
 
15.  This EIA has been prepared to fulfill ADB’s SPS 2009 requirements, in the months of 
September 2018 to January 2019. It also complies with environmental safeguards requirements 
of India. The EIA aims to ensure good environmental practices. The specific objectives of the EIA 
study are to: 
 

(i) Provide an environmental baseline description of the Project; 
(ii) Identify and describe the potential environmental impacts of the Project; 
(iii) Design mitigation measures to minimize adverse environmental impacts; 
(iv) Describe the public consultation process and grievance redress mechanism;  
(v) Provide an environmental and social management and monitoring plan for the 

project (including defining institutional responsibilities, capacity building and 
training, and the required budget); and  

(vi) Provide due diligence on ongoing works.  
 

 
F. Scope and Methodology of the EIA Study 
 
16. The scope of this EIA is based on ADB’s SPS 2009 requirements. The EIA includes an 
Environmental Management Plan (EMP) for project implementation and monitoring, consistent 
with the requirements of the ADB. The purpose of this EIA is to assess potential environmental, 
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health, safety and social risks and impacts of the proposed intervention in Delhi and NCR region 
of India and propose suitable mitigation measures where required. 
 
17. The EIA followed a number of steps: 
 

(i) Review of available baseline reports, and technical reports/studies related to 
proposed Project; 

(ii) Conduct field visits to collect primary or secondary data relevant to the project 
areas to establish the baseline environmental conditions;  

(iii) Assess the potential impacts on environmental and social attributes due to the 
location, design, installation and operation of the Project through field 
investigations and data analysis;  

(iv) Explore opportunities for environmental enhancement and identify measures;  
(v) Prepare an environment management plan (EMP) outlining the measures for 

mitigating the impacts identified including the institutional arrangements;  
(vi) Identify critical environmental and social parameters required to be monitored 

subsequent to  the implementation of the project and prepare an environmental 
monitoring plan;  

(vii) Carry out consultation with key stakeholders and administrative authorities to 
identify their perception on the project, introduce project components and 
anticipated impacts; and,  

(viii) Disclose the draft EIA on ADB website and prepare project brief and/or FAQs in 
local language to be made publicly available at the offices of NCRTC.  
 

18. This EIA study has been conducted based on review of preliminary EIA conducted as part 
of feasibility report and detailed project report, primary data collected from site visits (including 
consultations) and secondary information collected from various sources. During site visit the 
specialists have conducted consultations with key stakeholders and local executive authorities for 
their opinions on the Project. Formal public consultations at key locations along the proposed 
alignment of the RRTS line have also been conducted. The results of the consultations as well as 
an evaluation of the institutional framework have been incorporated into this assessment. 
 
G. Extent of EIA  
 
19. The scope of this EIA is limited to the areas where project facilities will be installed i.e. 
alignment through which RRTS line will pass, and area where depots and stations will be located. 
This EIA has been prepared based on the proposed alignment and the nature of construction. It 
covers all activities viz. site clearance (tree cutting, shifting of utilities etc.), construction activities 
including material sourcing (borrowing, quarrying, and transportation) and operation (traffic 
movement). The corridor of direct impact that has been considered and studied is 10 meters on 
either side of the alignment. In addition, an area of indirect impact of up to 2 km on either side of 
the project alignment and 100m surrounding the station areas and depot sites have been 
considered for a larger analysis of land use and other environmental features. Hence, an strip of 
about 25m (10m on the left + 5m pier width + 10m on the right) has been considered as the direct 
impact zone and over 4km strip has been considered as the indirect impact zone. Information 
from the indirect impact zone has been taken to assess the broader environmental features in the 
project area such as terrestrial and aquatic ecology, soil, water, air, noise, and socio-economic 
aspects.  
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H. Structure of the EIA Report 
 
20. In line with the requirements of the ADB’s SPS 2009, this EIA Report has been organized 
into sections which covers (i) project description; (ii) description of the baseline environment; and 
(iii) impact assessment and mitigation measures. A summary of key findings of the EIA is also 
presented in the Executive Summary. The EIA report has following contents: 
 

Chapter I - Introduction 
Chapter II - Policy, Legal, and Administrative Framework 
Chapter III - Description of the Project 
Chapter IV - Description of the Environmental Features 
Chapter V - Anticipated Environmental Impacts and Mitigation Measures 
Chapter VI - Analysis of Alternatives 
Chapter VII - Consultations, Participation and Information Disclosure 
Chapter VIII - Grievance Redress Mechanism 
Chapter IX - Environmental Management Plan, 
Chapter X - Conclusion and Recommendation. 
 

21. Additional analysis and monitoring reports along with supporting documents are provided 
in Appendixes compiled in a separate volume (Volume II – Appendixes).  
 

II. POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK 
 
22. India has well defined institutional and legislative framework. The legislation covers all 
components of environment viz. air, water, soil, terrestrial and aquatic flora and fauna, natural 
resources, and sensitive habitats. India has also signed various international conventions and 
protocols. The environmental legislations in India are framed to protect the valued environmental 
components and comply with its commitment to international community under above conventions 
and protocols. ADB has also defined its Environmental and Social Safeguard policy requirements. 
This assessment is about the applicability of above laws and regulations, conventions, protocols, 
and safeguards.  
 
23. The laws, regulations, policies and guidelines applicable to this project based on the 
location, design, construction and operation are summarized in the subsequent sections in 
following order.  
 

(i) National (India) Environmental Legislation and Legal Administrative Framework,  
(ii) ADB Safeguard Policy Statement (SPS) 2009 Requirements, and  
(iii) Summary of international treaties and applicability to the project. 

 
A. The National (India) Environmental Laws and Regulations  
 
24. The Government of India’s environmental legal framework comprises a set of 
comprehensive acts and regulations aimed at conserving various components of the biological 
and physical environment including environmental assessment procedures and requirements for 
public consultation. The policies and requirements, which are most relevant in context of this 
project, are provided in Table 3 below: 
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Table 3: Summary of Relevant Environmental Legislation 
Act Objective Responsible 

Institution 
Environment (Protection) Act (1986) 
and Rules (1986) 

To protect and improve the overall 
environment 

MoEFCC  

The Noise Pollution (Regulation and 
Control) Rules, 2000 (Amended 2002) 

To provide for the prevention, control and 
abatement of noise pollution, and for the 
establishment of Boards to carry out these 
purposes. 

CPCB 

The Wildlife Protection Act (1972 and 
amended in 1993) 

To protect wild animals and birds through the 
creation of National Parks and Sanctuaries 

MoEFCC 

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

To provide for the prevention and control of 
water pollution and the maintaining or 
restoring of wholesomeness of water. 

CPCB 

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

To provide for the prevention, control and 
abatement of air pollution, and for the 
establishment of Boards to carry out these 
purposes. 

CPCB and State 
Transport 
Department/ 
Authorities 

Solid Waste Management Rules, 2016 Provisions for collection, storage segregation, 
transportation, processing and disposal of 
municipal solid wastes. 

State Pollution 
Control Board 

Hazardous Waste (Management, 
Handling and Trans-boundary 
Movement) Rules 2008 (Amended 
2009), 

To protection the general public against 
improper handling, storage and disposal of 
hazardous wastes 
 

State Pollution 
Control Board 
 

The Forest (Conservation) Act 1980 
(Amended 1988) and Rules 1981 
(Amended 2003) 

To protect and manage forests MoEFCC 

Central Motor Vehicle Act (1988) and 
Rules (1988) 
 

To control vehicular air and noise pollution. To 
regulate development of the transport sector, 
check and control vehicular air and noise 
pollution. 

State Transport 
Department 

Ancient Monuments and 
Archaeological Sites and Remains Act 
(1958) 

Conservation of Cultural and historical 
remains found in India. 

Archaeological 
Dept. GOI 

Building and Other construction 
workers (Regulation and the 
Employment and conditions of service) 
Act, 1996  

To regulate the employment and conditions of 
service of building and other construction 
workers and to provide for their safety, health 
and welfare measures 

Ministry of Labour 
and Employment  

Child labour (Prohibition and 
Regulation) Act, 1986  

To regulate the employment of children 
including age limits, type of employment, 
timing of work, information disclosure and 
health and safety.  

Ministry of Labour 
and Employment 

The Right to Fair Compensation and 
Transparency in Land Acquisition, 
Rehabilitation and Resettlement Act, 
2013 

The act states that the basic compensation for 
the Project Affected Persons (PAPs) should 
be provided according to the market value of 
the land as at the date of its acquisition. It also 
entitles PAPs to a hearing before acquisition. 

Ministry of Rural 
Development / 
Department of 
Land Resources 

The Delhi Preservation of Trees Act, 
1994 (Delhi Act 11 of 1994) 
 

Establishment of Tree authority was taken 
place in this act to check further deforestation 
and conserve trees in urban areas. 

Department of 
Environment and 
Forest, 
Government of 
National Capital 
Territory of Delhi 

The U. P. Protection of Trees Act, 1976 Regulation of felling of trees and replanting of 
trees in Uttar Pradesh 
 

Divisional Forest 
Officer, 
Government of 
Uttar Pradesh 

Antiquities and Art Treasures Act (No. 
52),1972 
 

Control of moveable cultural property consists 
of antiquities and art treasures. Regulate the 
export and trade of antiquities and art.  

Archaeological 
Dept. GOI 
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Act Objective Responsible 
Institution 

Construction and Demolition Waste 
Management Rules, 2016 

Large generators (who generate more than 20 
tons or more in one day or 300 tons per project 
in a month) shall submit waste management 
plan and get appropriate approvals from the 
local authority before starting construction or 
demolition or remodeling work, 

State Pollution 
Control Board 

The U.P. Ancient and Historical 
Monuments and Archaeological Sites 
and Remains Preservation Act, 1956 
 
 

Preservation and protection of ancient and 
historical monuments and archaeological sites 
and remains in U.P. other than those declared 
to be of national importance by the Ancient 
and Historical Monuments and Archaeological 
Sites and Remains (Declaration of National 
Importance) Act, 1951. 

Department of 
Archaeology, 
Government of 
Uttar Pradesh  

The Delhi Ancient and Historical 
Monuments and Archaeological Sites 
and Remains Act, 2004 
 

Preservation of Ancient and Historical 
Monuments and Archaeological Sites and 
Remains other than those declared to be of 
national importance and for the regulation of 
excavation of archaeological sites other than 
those declared to be of national importance 
in the National Capital Territory of Delhi. 

Department of 
Archaeology, 
National Capital 
Territory of 
Delhi. 
 

The Delhi Municipal Corporation Act, 
1957 

Sanitation and public health, including 
construction of latrines and urinals for 
labours, public safety and suppression of 
nuisances and also power, procedure, 
offences and penalties in case of non-
compliance. 

Municipal 
Corporation of 
Delhi 

The Delhi Water Board Act, 1998 Water supply, sewerage and its disposal and 
drainage and other matters related to them, 
within the NCT of Delhi. 

Delhi Water 
Board 

The Delhi Development Act, 1957 To promote and secure the development 
of Delhi. 
 

Delhi 
Development 
Authority 

 
1.1 Relevant Policies 

 
(i) National Conservation Strategy and Policy Statement on Environment and 

Development of 1992 
(ii) National Environment Policy of 2006 
(iii) Policy Statement for Abatement of Pollution of 1992 
(iv) National Forest Policy of 1998 
(v) National Policy of Right to Fair Compensation and Transparency in Land 

Acquisition, Rehabilitation and Resettlement Act, 2013 
 
1.2 Required Clearances/Permissions 

 
25. For implementation of RRTS rail projects in India, required clearances/ permissions 
related to environment, social and forests have been summarized in Table 4. 
 
 

Table 4: Applicable Permits and Clearances Required for the Project and Status 
S. 

No. 
Permissions/ 
Clearances 

Acts/Rules/Notifications/ 
Guidelines 

Concerned Agency Responsibility/ 
Status as on 31 
Dec 2018 

A. Pre-construction Stage 
1. Forest Clearance Forest Conservation Act, 1980.  State Forest Department  NCRTC / in progress 

https://en.wikipedia.org/wiki/Delhi


10 
 

S. 
No. 

Permissions/ 
Clearances 

Acts/Rules/Notifications/ 
Guidelines 

Concerned Agency Responsibility/ 
Status as on 31 
Dec 2018 

2. Permission for 
felling of trees 

Forest Conservation Act, 1980.  
Delhi Preservation of Trees Act, 
1994. 
The U. P. Protection of Trees Act, 
1976. 
 

District Forest 
Office/State   Forest 
Department for trees 
felling in forest areas and 
District Authorities in 
non- forests Areas (MCD/ 
NDMC/DDA in case of 
NCT of Delhi and GDA/ 
Ghaziabad Municipal 
Corporation / DFO in 
case of Ghaziabad and 
Meerut Municipal 
Corporation for Meerut. 

NCRTC / in progress 

3. NOC from Central 
and State Govt. 
Department of 
Archaeology, 
Archives & 
Museums 

Ancient Monuments and 
Archaeological Sites and 
Remains Act, 1958.  
The Delhi Ancient and Historical 
Monuments and Archaeological 
Sites and Remains Act, 2004. 
The U.P. Ancient and Historical 
Monuments and Archaeological 
Sites and Remains Preservation 
Act, 1956. 

Archaeological Survey of 
India. State 
Archaeological 
Department of NCT of 
Delhi. State 
Archaeological 
Department of U.P. 

NCRTC / obtained 

4. NOC from Okhla 
Bird Sanctuary 

The Wildlife Protection Act (1972 
and amended in 1993) 

Divisional Forest Office Obtained 

5. Permission for 
construction over 
Yamuna river 
(Committee of 
CWC) 

The River Water Boards Act, 1956 
 

Upper Yamuna River 
Board, New Delhi and 
Yamuna Standing 
Committee 
 

NCRTC / obtained 

6. Permission for 
Construction on 
Upper Ganga 
Canal 

Northern India Canal and Water 
Act, 1873 

Irrigation & Water 
Resource Department 

NCRTC / obtained 

7 NOC for RRTS 
through  
Yamuna Flood 
Zone 

Orders passed in January 2015 National Green Tribunal 
(NGT) 

NCRTC/obtained 

B. Implementation Stage  
1. Consent to 

Establish & 
Operate for Ready 
Mix Concrete plant 
& casting yard, 
setting of labor 
camps 

Air (Prevention and Control of 
Pollution) Act 1981 

DPCC for NCT of Delhi 
and U.P. State Pollution 
Control Board for 
Ghaziabad and Meerut.  

Contractor  engaged 
by NCRTC/ to be 
obtained before 
installation 

2. Permission for 
withdrawal / 
dewatering of 
groundwater 

Environment (Protection) Act, 
1986 

CGWA  Contractor engaged 
by NCRTC / to be 
obtained before 
installation 

3. Permission for sand 
mining from river 
bed 

Environment (Protection) Act, 
1986 

Mining Department/ 
MoEFCC  

Contractor engaged 
by NCRTC / to be 
obtained before 
installation 

4. Authorization for 
Disposal of 
Hazardous Waste 

Hazardous Waste (Management 
and Handling) Rules 1989 

DPCC for NCT of Delhi 
and U.P. State Pollution 
Control Board for 
Ghaziabad and Meerut.  

Contractor engaged 
by NCRTC / to be 
obtained before 
installation 
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S. 
No. 

Permissions/ 
Clearances 

Acts/Rules/Notifications/ 
Guidelines 

Concerned Agency Responsibility/ 
Status as on 31 
Dec 2018 

5. Disposal of 
bituminous 
and other 
wastes 

Hazardous Waste (Management 
and Handling) Rules 1989 

DPCC for NCT of Delhi 
and U.P. State Pollution 
Control Board for 
Ghaziabad and Meerut.  

Contractor engaged 
by NCRTC / to be 
obtained before 
installation 

6. Consent for 
disposal of sewage 
from labour camps. 

Water (Prevention and Control of 
Pollution) Act 1974 

DPCC for NCT of Delhi 
and U.P. State Pollution 
Control Board for 
Ghaziabad and Meerut.  

Contractor engaged 
by NCRTC / to be 
obtained before 
installation 

7. Pollution Under 
Control 
Certificate for 
various vehicles 
use for project 

Central Motor and Vehicle Act, 
1988 

Department of Transport, 
State govt. authorised 
testing centres 

Contractor engaged 
by NCRTC / to be 
obtained before 
installation 

8. Employing Labour/ 
workers 

The Building and Other 
Construction Workers (Regulation 
of Employment and Conditions of 
Service) Act, 1996 

District Labour 
Commissioner  

Contractor engaged 
by NCRTC / to be 
obtained before 
installation 

9. Roof Top Rain 
Water Harvesting 
(RWH) 

Central Groundwater Authority 
(CGWA) Guidelines 

Central Ground Water 
Authority   

Contractor  engaged 
by NCRTC / to be 
obtained before 
installation 

10. Permission for use 
of fresh water for 
construction and 
drinking purpose. 

Environment (Protection) Act, 
1986 

MCD/ NDMC/DDA in 
case of NCT of Delhi, 
GDA/ Ghaziabad Nagar 
Nigam for Ghaziabad and 
Municipal 
Corporation/Meerut 
Nagar Nigam for Meerut. 

Contractor engaged 
by NCRTC / to be 
obtained before 
installation 

11. Quarry Operation The Mines and Minerals 
(Development and Regulation) 
Act, 1957 

State Department of 
Mines and Geology 

Contractor  engaged 
by NCRTC / to be 
obtained before 
installation 

 

 
26. As per GoI EIA Notification 2006, all railways projects in India are exempted from 
requirements of preparing EIA, therefore environmental clearance for RRTS Project is not 
required. 
 
27. Before the start of civil works in any section of the project the project proponent (NCRTC) 
is required to obtain necessary clearances / permits from statutory authorities for that particular 
section.  
 
1.3 Institutional Administrative Framework 

 
28. The administrative framework for implementation and monitoring of proposed Delhi-
Ghaziabad-Meerut RRTS project involves following agencies. 
 
29. Ministry of Environment, Forests and Climate Change (MoEFCC). MoEFCC is apex 
body in India responsible for protection and enforcement of laws and regulations on environmental 
protection. In view of the growing importance of environmental affairs, the Government of India 
set up a Department in November 1980 under the portfolio of the Prime Minister. The Department 
later renamed as the MoEFCC plays a vital role in environmental management for sustained 
development and for all environmental matters in the country. 
 



12 
 

30. The major responsibilities of MoEFCC includes - Environmental resource conservation 
and protection, Environmental Impact Assessment of developmental projects, Co-ordination with 
the other ministries and agencies, voluntary organizations and professional bodies on 
environmental action plans, Policy-planning, Promotion of research and development, manpower 
planning and training and creation of environmental awareness; Liaison and coordination with 
international agencies involved in environmental matters. 
 
31. Developmental project proponents are also required to submit Environmental Impact 
Statements/Assessments to establish preventive measures that are planned by installing 
adequate pollution control and monitoring equipment, and that effluent discharged into the 
environment will not exceed permissible levels. The MoEFCC appraises these statements/ 
assessments and approves the project from the environmental angle. The respective State 
Pollution Control Board is to give a No Objection Certificate (NOC) under Air and Water 
(Prevention and Control of Pollution) Acts before the EIA exercise is undertaken. 
 
32. Delhi Pollution Control Committee (DPCC). The DPCC is the Delhi state government 
agency responsible for ensuring the compliance to relevant standards related to discharges to 
the environment in the National Capital Territory of Delhi. Activities of DPCC include, planning 
and execution of State wide program for prevention, control and abatement of water and air 
pollution; advise the State Government on prevention, control and abatement of water and air 
pollution and sitting of industries; ensure compliance with the provisions of relevant environmental 
legislation; establish and review local effluent and emission standards; ensure legal action against 
defaulters; and develop cost effective methods for treatment, disposal and utilization of effluent. 
 
33. Uttar Pradesh Pollution Control Board (UPPCB). The UPPCB is the Uttar Pradesh 
state government agency responsible for ensuring the compliance to relevant standards related 
to discharges to the environment in the state of Uttar Pradesh. Activities of UPPCB include, 
planning and execution of State wide program for prevention, control and abatement of water and 
air pollution; advise the State Government on prevention, control and abatement of water and air 
pollution and sitting of industries; ensure compliance with the provisions of relevant environmental 
legislation; establish and review local effluent and emission standards; ensure legal action against 
defaulters; and develop cost effective methods for treatment, disposal and utilization of effluent. 
 
34. Central Ground Water Board (CGEB). The CGWB is responsible for the development, 
dissemination of technologies, and monitoring of India's groundwater resources, including their 
exploration, assessment, conservation, augmentation, protection from pollution and distribution. 
The CGWB, under the Ministry of Water Resources, was established in 1970. Various activities 
related to regulation and control of ground water development in the country is the responsibility 
of the Central Ground Water Authority (CGWA) specifically constituted under the Environmental 
(Protection) Act, 1986. The CGWA has identified over exploited-areas across India where 
groundwater withdrawal is regulated. To date, 43 critical/ overexploited notified areas have been 
identified in 10 states. Construction of new ground water structures is prohibited in the notified 
areas while permission of drilling tube wells is being granted only to the government agencies 
responsible for drinking water supply. 
 
35. National Capital Region Transport Corporation (NCRTC). National Capital Region 
Transport Corporation  (NCRTC) is the implementing agency of the project. The NCRTC is a joint 
sector company of Govt. of India and State Governments of Delhi, Haryana, Rajasthan and Uttar 
Pradesh and is mandated for designing, developing, implementation, financing, operating and 
maintaining RRTS projects in the NCR to provide comfortable and fast transit to NCR towns and 
meet the high growth in transport demand. The ex-officio Chairman of the Board of Directors is 
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the Secretary, Ministry of Housing and Urban Affairs (MoHUA), while all state governments are 
represented on the board through nominated senior officers. The responsibility of implementing 
the mitigation measures lies with the NCRTC being the IA. All construction activities being taken 
up by the contractor will be scrutinised by the NCRTC. NCRTC is an ideal example of cooperative 
federalism, wherein the partnership between the centre and the four NCR states was established 
through a Memorandum of Understanding (MoU) signed on 29 June 2011. NCRTC was formally 
incorporated on 21 August 2013 as a company under Companies Act, 1956. 
 
36. Uttar Pradesh State Forest Department. The State Forest Department is responsible for 
the protection and managing the notified forests within the state. The roadside plantation at few 
patches in Ghaziabad and Meerut has been designated as Protected Forests. Permission has to 
be taken  from the Forest Department for cutting of the road side trees under the Forest 
(Conservation) Act, 1980. Compensatory afforestation work will be under taken to mitigate tree 
cutting from the designated protected forests area under the project at various locations.  
 
37. Central Water Commission. Central Water Commission (CWC), an apex organization in 
the country in the field of Water Resources with its mission to promote integrated and sustainable 
development and management of India's Water Resources by using state-of-art technology and 
competency and coordinating all stake holders. The CWC is charged with the general 
responsibilities of initiating, coordinating and furthering, in consultation with the State 
Governments concerned, schemes for control, conservation and utilization of water resources 
throughout the country, for purpose of Flood Control, Irrigation, Navigation, Drinking Water Supply 
and Water Power Development. Central Water Commission CWC is headed by a Chairman, with 
the status of Ex-Officio Secretary to the Government of India. 
 
38. Delhi Development Authority (DDA). The Delhi Development Authority (DDA), 
established in 1957 by the Government of India, is charged with developing the city to provide 
housing, commercial and recreational space, and infrastructure for Delhi’s residents. The 
Authority’s mandate is broad—“to promote and secure the development of Delhi” and it is involved 
in almost every activity related to land, housing, and infrastructure in Delhi.  
 
39. Municipal Corporation of Delhi (MCD). The Municipal Corporation of Delhi is an 
autonomous body that governed 8 of the 11 Districts of Delhi, in the state of Delhi, India. It is one 
of three municipalities in the National Capital Territory of Delhi, the others being New Delhi 
Municipal Council, and Delhi Cantonment Board. "The MCD was among the largest municipal 
bodies in the world providing civic services to more than estimated population of 11 million citizens 
in the capital city. The municipal corporation covered an area of 1,397.3 sq. km. Within its 
jurisdiction were some of the most densely populated areas in the world. It also had the unique 
distinction of providing civic services to rural and urban villages, resettlement colonies, regularized 
unauthorized colonies, unregularised slum/squatter settlements, private 'katras' etc, all at the same 
time. 
 
40. Ghaziabad Development Authority (GDA). Ghaziabad Development Authority is created 
under Section-4 of Urban Planning and Development Act, 1973 by Government Order no. 738 (1)-
37-2-47-DA76, Lucknow, dated 9 March 1977. The primary objectives of the Authority are: 
Preparation of Master Plan for Planned Urban Development, Development & Control as per Master 
Plan, Acquisition of Land and Management for Housing and Urban Development, Construction 
Housing and Development and Provision of Physical and Social Infrastructure. Since its creation, 
the Authority has come a long way in providing services and developing the infrastructure and 
development schemes. Recently, the authority has set targets for developing area under its 
jurisdiction with world-class infrastructure as Smart city, Hi-tech city, Green City, Inclusive city, and 
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total transparency. The Authority is all set to act as facilitator for the investors from across the world 
to establish business, industries, educational centers, residential development. 
 
41. Ghaziabad Nagar Nigam. The Status of Ghaziabad Was Upgraded from Municipal Board 
to Municipal Corporation, known as Ghaziabad Nagar Nigam (GNN) on 31 August 1994 following 
74th Constitution Amendment Act 1992. GNN area has been divided into five administrative zones 
namely city zone, Kavi Nagar, Vijay Nagar, Mohan Nagar and Vasundhara zone. The area under 
municipal limits is 210 sq.km. having 100 wards. 
 
42. Uttar Pradesh State Infrastructure Development Corporation (UPSIDC). UPSIDC is a 
public sector undertaking of the Corporation of Uttar Pradesh spearheading the development of 
industrial infrastructure in State. UPSIDC strives to build pulsating industrial ecosystem of Uttar 
Pradesh that contributes toward the economic, development of the State in particular & the Country 
in general.  
 
43.  Meerut Nagar Nigam (MNN). The Meerut Nagar Nigam also known as Meerut Municipal 
Corporation (MMC), is the civic body that governs Meerut city. Established under the Uttar 
Pradesh Municipal Corporation Act-1959, it is responsible for the civic infrastructure and 
administration of the city. 
 
44. Meerut Development Authority. Meerut Development Authority was constituted by the 
Government Order No. 6218 / 37-4D / 72, Lucknow dated 03 November, 1976 in view of the 
provision of planned and modern residential facility in the areas of Meerut and its surroundings. 
The primary objectives of the Authority are: Preparation of Master Plan for Planned Urban 
Development, Development & Control as per Master Plan, Acquisition of Land and Management 
for Housing and Urban Development, Construction Housing and Development and Provision of 
Physical and Social Infrastructure.  Since its creation, the Authority has come a long way in 
providing services and developing the infrastructure and development schemes. Recently, the 
authority has set targets for developing area under its jurisdiction with world-class infrastructure as 
Smart city, Hi-tech city, Green City, Inclusive city, and total transparency. The Authority is all set 
to act as facilitator for the investors from across the world to establish business, industries, 
educational centers, residential development. 
 
45. Municipal Corporation of Delhi (East Delhi Municipal Corporation and South Delhi 
Municipal Corporation): MCD came into existence on the 7th of April 1958 under an Act of 
Parliament. On 13 January 2012, the Municipal Corporation of Delhi was 'trifurcated', i.e. split into 
three smaller municipal corporations. The new North Delhi Municipal Corporation and South Delhi 
Municipal Corporation each contain 104 municipal wards, the smaller East Delhi Municipal 
Corporation contains 64 wards. 
 
B. ADB’s Safeguard Policy Statement and Requirements  
 
46. The Asian Development Bank has defined its Safeguard requirements under its 
‘Safeguard Policy Statement 2009 (SPS 2009). The prime objectives of safeguard policy are to: 
(i) avoid adverse impacts of projects on the environment and affected people, where possible; 
and (ii) minimize, mitigate, and/or compensate for adverse project impacts on the environment 
and affected people when avoidance is not possible. This policy requires assessment, mitigation 
and commitment towards environmental protection. The extent of assessment depends on the 
category of the project. ADB’s SPS 2009 classify an infrastructure investment project depending 
on following three categories. 
 

https://en.wikipedia.org/wiki/Meerut
https://en.wikipedia.org/wiki/East_Delhi_Municipal_Corporation
https://en.wikipedia.org/wiki/East_Delhi_Municipal_Corporation
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(i) Category A: A proposed project is classified as category A if it is likely to have 
significant adverse environmental impacts that are irreversible, diverse, or 
unprecedented. These impacts may affect an area larger than the sites or facilities 
subject to physical works. An environmental impact assessment is required.  

 
(ii) Category B: A proposed project is classified as category B if its potential adverse 

environmental impacts are less adverse than those of category A projects. These 
impacts are site-specific, none or very few of them are irreversible, and in most 
cases mitigation measures can be designed more readily than for category A 
projects. An initial environmental examination is required.  

 
(iii) Category C: A proposed project is classified as category C if it is likely to have 

minimal or no adverse environmental impacts. No environmental assessment is 
required although environmental implications need to be reviewed.  

 
C. Applied Standards 
 
47. The project will follow national or international environment, health and safety standards 
whichever is more strict.  International standards will include the IFC Environmental, Health, and 
Safety (EHS) General Guidelines (30 April 2007).  
 
D. International and Regional Agreements and Conventions 
 
48. India is a party and signatory to several international and regional environmental 
agreements to which the MOEFCC is the National Focal Point. Key international agreements that 
India is signatory to and relevant for the project are provided below: 
 
 

(i) Convention Relative to the conservation of Flora and Fauna in their Natural State 
(1933) 

(ii) International Plan Protection Convention (1951) 
(iii) Convention on Wetlands of International Importance, Especially as Waterfowl 

Habitat (Ramsar, 1971) 
(iv) Convention concerning the Protection of the World Cultural and Natural Heritage 

(Paris, 1972) 
(v) Convention in International Trade in Endangered Species of Wild Fauna and Flora 

(Washington, 1973) 
(vi) Convention on Migratory Species of Wild Animals (Bonn, 1979) 
(vii) Convention on the Prior Informed Procedure for Certain Hazardous Chemicals and 

Pesticides in International Trade (PIC or Rotterdam, 1990) 
(viii) United Nations Framework Convention on Climate Change (Rio De Janeiro, 1992) 
(ix) Convention on Biological Diversity (Rio De Janeiro, 1992) 
(x) Protocol to the United Nations Convention on Climate Change (Kyoto, 1997) 

 
 

49. The interventions proposed under the Project shall be implemented in compliance with 
applicable international/regional conventions and declarations to which India is a party.   
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III. DESCRIPTION OF THE PROJECT 
 
A. Rationale and Project Settings 
 
50. Delhi, the National Capital of India is a city that bridges two different worlds. Old Delhi, 
once the capital of Islamic India, is a labyrinth of narrow lanes lined with crumbling havelis and 
formidable mosques. In contrast, the imperial city of New Delhi created by the British Raj is 
composed of spacious, tree-lined avenues and imposing government buildings. Delhi has been 
the seat of power for several rulers and many empires for about a millennium. Many a times the 
city was built, destroyed and then rebuilt here. Interestingly, several Delhi's rulers played a dual 
role, first as destroyers and then as creators. The governments created the National Capital 
Region covering the neighboring states of Haryana, Uttar Pradesh and Rajasthan. In order to 
improve mobility within this region the present project has been conceptualized. Delhi is located 
in Northern India between the latitudes of 28°24’17” and 28°53’00” North and longitudes of 
76°50’24” and 77°20’37” East. Delhi shares borders with the States of Uttar Pradesh and 
Haryana. Delhi has an area of 1,483 sq. kms. Its maximum length is 51.90 kms and width is 48.48 
kms. As per census 2011, Delhi has population of 1.67 crores2 and it is expected grow at the rate 
of 20.96% per decade. It has population density of 11297 persons per sq. km. It has literacy rate 
of 86.34% and sex ratio of 866 females per 1000 males. 
 
51. Ghaziabad, a city of Delhi NCR, is located in the western part of Uttar Pradesh State 
sharing the borders with the National Capital Territory of Delhi. It is the district headquarters of 
Ghaziabad District. Owing to its proximity to Delhi, and good connectivity, it is one of the important 
and fast developing cities in the State of Uttar Pradesh and as well as in the National Capital 
Region. Geographically, Ghaziabad is situated at 28°40’ N latitude and 77°25’ E Longitude. 
Ghaziabad is situated at about 20 km east of Delhi, and 432 km west of the State Capital, 
Lucknow. As per the census of 2011 the population of Ghaziabad city is 1648643 and that of 
Ghaziabad district is 4681645. The alarming feature of Ghaziabad district is the decadal 
population growth, which is around 40.66%, which is more than twice the decadal growth of India 
(17.64). The initial provisional data released by census India 2011, shows that density of 
Ghaziabad district for 2011 is 3,971 people per sq. km. Ghaziabad district administers 1,179 
square kilometers of areas. Average literacy rate of Ghaziabad in 2011 were 78.07%. If things 
are looked out at gender wise, male and female literacy were 85.42% and 69.79% respectively. 
  
52. Similarly, Meerut lies between 28°57’ to 29°02’N latitude and 77°40’ to 77°45’E longitude 
in the Indo- Gangetic plains of India. The city lies 70 km northeast of the national capital New 
Delhi, and 453 km northwest of the state capital Lucknow. The city covers an area of about 172 
km2 (66 sq. mi) while the total metropolitan area is 198 km2, third largest in Uttar Pradesh after 
Lucknow and Kanpur. As per the census of 2011, the population of Meerut city is 1305429 and 
that of Meerut district is 3443689. The initial provisional data released by census India 2011, 
shows that density of Meerut district for 2011 is 1,346 people per sq. km. Meerut district 
administers 2,559 square kilometers of areas. Average literacy rate of Meerut in 2011 were 
72.84%. If things are looked out at gender wise, male and female literacy were 80.74% and 
63.98%, respectively. 
 
53. The rapid industrial and commercial development coupled with the rise in population in 
the recent past has contributed to a large-scale increase in traffic on the city roads. This increasing 
intensity of traffic has resulted in the manifestation of a number of problems like congestion, delay, 

 
2 1 crore = 10 million 
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accidents, pollution etc., which pose a potential threat to the economic vitality, and productive 
efficiency of the city. 
 
54. The other two important towns i.e. Muradnagar and Modinagar are also present en- route 
of RRTS Corridor. Muradnagar and Modinagar are towns under municipal board of Ghaziabad 
district, Uttar Pradesh located 28°78’ N and 77°50’ E and 28°50’ N and 77°35’ E; respectively.  
 
55. The NCR is well connected to the rest of the country by road, railway and air network. 
Travel needs in the city are catered to by a variety of transport modes. These include Metro rails, 
city buses, mini buses run by private operators, autorickshaws, private and radio taxi services 
and in the form of Intermediate Public Transport and personalized modes such as cars, two-
wheelers and cycles.  
 
56. The City of Delhi has been experiencing an explosive growth in number of registered 
vehicles. The number of registered vehicles in the city has increased from 529566 in 2013 to 
10756768 in 2018. 2-wheelers account for around 64.68% and Cars/ Jeeps around 29% of total 
vehicles registered. All these above have caused the shortage in the road space for movement & 
parking of vehicles, space for non-motorized vehicles and Pedestrians. This is also contributing 
substantially to the increased level of dust, air and noise pollution due to more time spent on the 
travel time. The increase in road area also needs frequent time to time maintenance for the good 
ride quality and less wear and tear of the road user vehicles but this maintenance is not always 
happening due to various factors like fewer funds, climate, traffic, other infrastructure works on 
the road like laying of cables etc., and other social events.  
 
57. The current concerns include continuous expansion of urban areas and conversion of 
outer green spaces into urban dwellings. Space for allocation of roads is limited and more so for 
non-motorized transport and pedestrians. On the other hand the number of vehicles is growing 
rapidly resulting in urban transport related stresses and problems such as increased road 
accidents, increased travel time due to traffic congestion, increased fuel consumption, emissions 
and vehicle operating costs and increased infrastructure maintenance costs. Negative social 
impacts due to unlimited expansion of urban areas comprise reduced affordability of housing and 
land due to excessive increase in the real estate prices. This in-turn results in unauthorized 
construction and slums on one side and high prices of real estate on the other causing a huge 
disparity in social groups.  
 
58. The mass transport system proposed under the project will help address problems of 
transport related stresses and ease mobility of people between the national capital region and 
neighboring urban centers.  
 
59. The goal is to offer a rail based Sustainable Urban Transport System, Smart and Healthy 
City to increase the quality of life and better access to goods, services, creating employment 
opportunities and sustainable development, climate change mitigation resulting in a livable city 
environment i.e. health supportive environment with more allocation of road space to people 
rather than vehicles so as to make people include walk and cycle in their daily routines during 
course of transit for their healthy life.  
 
60. The main objective of this project is to provide availability of affordable, reliable, safe, 
secure and seamless transport system in the urban agglomeration of so as to reduce the 
accidents, pollution, travel time, energy consumption and anti-social incidents as well as to control 
urban development and land use for sustainability and regional development.  
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61. The aims of a RRTS project are to: (i) mitigate climate change and pollution (air and noise) 
by providing more environmentally sustainable transport means, (ii) contribute to the economic 
growth by reducing urban congestion and thus increasing labour productivity and (iii) improve the 
livelihood of socially disadvantaged population by enhancing their mobility and thus their access 
to education, jobs and other services.  
 
62. RRTS systems have an advantage over other modes because they provide higher 
carrying capacity, faster, smoother, and safer travel, occupy less space, and are non- polluting 
and energy-efficient. To summarise the benefits, a RRTS rail system:  
 

(i) Requires 1/5th energy per passenger km compared to road-based system  
(ii) Causes no air pollution in the city  
(iii) Occupies no road space if underground and only about 2 metres width of the road 

if elevated  
(iv) Carries same amount of traffic as 5 lanes of bus traffic or 12 lanes of private motor 

cars (either way) 
(v) Is more reliable, comfortable and safer than road based system  
(vi) Reduces journey time by anything between 50% and 75% depending on road 

conditions.  
(vii) Weather proof transportation system. 

 
B.   RRTS Project  
 
63.  NCR has good transportation system but has not been able to keep pace with rising 
demand. The public transport system is served by Metro rail network of DMRC, City Buses, Mini 
Buses, Tata Magics, three-wheeler (autos), radio taxi and private rented cab services. The 
carrying capacity of the bus and rail system has increased considerably but has been always on 
lower side than what is needed. Therefore, Governments of NCR has decided to provide a rail 
based high capacity and high quality i.e. faster, reliable, comfortable Mass Transport System in 
its capital city of India and its neighbouring regions. This project is part of the Integrated 
Transportation Plan for NCR and will aim for Climate change Mitigation and healthy city. The 
project will construct RRTS rail corridors in two phases. The total length of proposed RRTS 
network is 351.15 km for the first phase. The detail of proposed RRTS lines and phases is given 
in below Table 5 and shown in Figure 3. 

 
Table 5: Total Network and Phase wise Implementation Plan for RRTS 

S.No Description Length Phase 
First Phase 

1 Delhi-Sonipat-Panipat 105 I 
2 Delhi-Ghaziabad-Meerut 82.15 I 
3 Delhi-Gurugram-Rewari-Alwar 164 I 

Second Phase 
4 Delhi-Faridabad-Ballabgarh-Palwal - II 
5 Ghaziabad-Khurja - II 
6 Delhi-Bahadurgarh-Rohtak - II 
7 Ghaziabad-Hapur - II 
8 Delhi-Shahdara-Baraut - II 
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Figure 3: Route wise description of RRTS Project 

 
Source: NCRTC. 
 
C. Description of the Project Corridor 
 
64. The Project involves construction of RRTS line of 82.15 km with 24 stations. This RRTS 
corridor originates from an integrated terminus station at Sarai Kale Khan in Delhi, which is also 
the originating station for other two corridors and ends at Modipuran in Uttar Pradesh. This 
corridor will have elevated section of 68 km and underground section of 14.15 km. Out of total 24 
of stations 17 stations are elevated, 2 at grade ( at Duhai and Modipuram maintenance depots) 
and 5 stations are underground. Project is expected to serve more than 7,42,332 daily commuters 
by 2024 and 11,35,530 daily commuters by the end of 2041. Table 6 shows the structural details 
and Figure 4 shows the alignment of proposed RRTS for ADB Financing.  
 

Table 6:  Structural description of RRTS corridor 
Name of RRTS 

Corridor 
Total Stations Length in km 

Elevated  Underground At 
grade 

Total Elevated Underground Total 

Delhi-
Ghaziabad-
Meerut  

17 05 2 24 68 14.15 82.15 

Source: Detailed Project Report. 
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Figure 4: Alignment of Delhi-Ghaziabad-Meerut RRTS proposed for ADB funding 

 
Source: Detailed Project Report. 
 
65. Delhi-Ghaziabad-Meerut RRTS will have 6 cars/train, with headway of 10 minutes in 2024. 
The number of cars per train will be increased in subsequent years as per the ridership 
requirements. The RRTS will have average trip length of 31.6 km and 32.9 km for the planning 
years 2031 and 2041 respectively. 
 
66. The modern aluminum/Stainless Steel rolling stock will have 3.2m width transverse 
seating arrangement. Seating arrangement will be 2 + 2 airline style with 3 persons per sq m 
standing. Business class accommodation will be provided (one coach in each train). The RRTS 
will have a design speed of 180 kmph and maximum operational speed will be 160 kmph. Delhi-
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Ghaziabad-Meerut RRTS comprises of elevated, at grade and  underground sections as per the 
details given in Table 7. 
 

Table 7: Details of RRTS Stations 
S.No. Name of the 

Stations  Chainage (in km.)  Type of Station  

1 Sarai Kale Khan 
(Terminus station) 0.45 Elevated  

2 New Ashok Nagar  5.61 Elevated  
3 Anand Vihar  12.85 Underground  
4 Sahibabad  18.59 Elevated  
5 Ghaziabad  23.72 Elevated  
6 Guldhar  27.06 Elevated  
7 Duhai  32.11 Elevated  
8 Murad Nagar  38.21 Elevated  
9 Modi Nagar(North)  45.09 Elevated  
10 Modi Nagar(South)  48.89 Elevated  
11 Meerut South  58.15 Elevated  
12 Partapur  59.85 Elevated  
13 Rithani  61.65 Elevated  
14 Shatabdi Nagar  63.45 Elevated  
15 Bramhpuri  65.46 Underground  
16 Meerut Central  67.44 Underground  
17 Bhaisali  68.84 Underground  
18 Begampul  70.08 Underground  
19 Mes Colony  72.1 Elevated  
20 Daurli  74.74 Elevated  
21 Meerut North  76.75 Elevated  
22 Modipuram  80.4 Elevated  
23 Duhai Depot Station At Grade 
24 Modipuram Depot Station At Grade 

Source : Detailed Project Report and addendum to DPR 
 
67. The salient features of the proposed RRTS Project are discussed in below section.  
 

 
Train Speed 

Gauge (Nominal): 1435 mm 
Route Length: 82.15 km (68 km Elevated and 14.15 km Underground, 
Number of Stations: 24 (17 Elevated, 2 at Grade and 5 Underground) 
Diameter of each pier 2m (generally) 
Distance between piers 34m (generally) 

a. Design Speed 
b. Maximum Operating Speed 

180 kmph 
160 kmph 
 

 



22 
 

(a) Track Gauge- Standard Gauge (1,435 mm)   
(b) Traction - 25 KV AC through an OHE  
(c) Signalling – ERTMS-Level -II  
(d) Bulk of the telecommunication network is proposed with optical fiber cable 

system. In addition, mobile radio communication system having minimum 
8 logical channels is proposed for on-line emergency communication   

(e) Passenger announcement system will be linked to Signaling System for 
automatic train actuated announcements.   

Traction Power Supply: 
a. Traction System Voltage 25 KV AC 
b. Current Collection Overhead Electric Traction  

 
c. Receiving Sub Stations Total 5 power substations, (i) Maharani Bagh near Sarai Kale 

Khan, (ii) Kharela village, Ghaziabad, (iii) Muradnagar, (iv) 
Shatabdinagar and (v) Modipuram 

 
Rolling Stock: 

a. 22m long and 3.2m Wide Rolling Stock with Stainless Steel Body 
b. Seating Arrangement                   2 +2 airline style 
c. Capacity of 12 Coach Unit  

With 3 Standees / Sqm.                   2116 
 
Maintenance Facilities: 

Two Maintenance depots at Duhai and Modipuram  
 

Signalling, Telecommunication and Train Control: 
(i) Type of signalling ERTMS-LEVEL-II which includes ATP (Automatic Train Protection), 

ATO (Automatic Train Operation) and ATS (Automatic Train 
Supervision) sub-systems using radio communication between 
Track side and Train. 

(ii) Telecommunication i. Integrated System with Optic Fibre cable, SCADA, Train 
Radio, PA system etc. 

ii. Train information system, Control telephones and Centralized 
Clock System. 

Fare Collection: 
Automatic Fare Collection System with POM and Smart Card etc. 

 
Structure: 
 

(i) For elevated section – 
Viaduct: Generally Precast Post-tensioned segmental Box girder on Single cast in situ 
2 m (generally) diameter RCC pier with pile foundations(well foundations for major river 
crossing) , Steel structure for special spans crossing railway lines/metro lines/highway. 

 
(ii) For Underground section  

 
Twin tunnels of 6.5 m finished diameter constructed with tunnel boring machine 

(i) Stations 
(ii) Elevated - Structure on columns with concourse and platforms 
(iii) Underground – Constructed with cut and cover method with concourse and 

platform levels. 
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(f) Passenger Information Display System will be located at convenient 
locations at all stations to provide bilingual visual indication of the status of 
the running trains and will typically indicate information such as destination, 
arrival/departure time, and also special messages in emergencies.   

(g) Passenger handling facilities comprise of stairs/escalators, lifts and ticket 
gates required to process the peak traffic from street to platform and vice-
versa   

(h) Centralized clock system to ensure accurate display of time through a 
synchronization system of slave clocks driven from a Master Clock at the 
operation control center.   

(i) The CCTV system will provide video surveillance and recording function for 
the operations to monitor each station. The monitoring shall be possible 
both locally at each station and remotely from the Operation Command 
Center (OCC).   

(j) Automatic Fare Collection system will be in place. At all stations, two 
Passenger Operated Machines (Automatic Ticket Vending Machines) each 
have been proposed.   

(k) The trains will have 6 coaches, to begin with and will have a crush carrying 
capacity of 1058 passengers.   

(l) Platform Screen Doors (PSD) at all stations. 
 

D. Planning and Design Criteria for Stations 
 

4.1 Design Criteria 
 
68. The system will be standard gauge 1435mm, having overhead electrified track. Standard 
gauge permits adoption for sharper curves as compared to broad gauge that requires more land 
acquisition along alignments. Standard gauge also allows “off-the-shelf” rolling stock, subject to 
constant upgrades and promotes India’s export of technology to other countries that uses 
standard gauge.  
 
69. Tracks will be ballastless3 on viaducts and tunnels and ballasted in depots. Washing pit 
area in depot will have ballastless track. Ballasted track in depots will be provided at other than 
washing and inspection lines. This will be with PSC sleepers, 60kg rail with elastic fastening 
system. Rails will be 60 Kg/m head hardened rails for main line and 60 kg normal rails for depot 
track. Spacing of sleepers on those tracks can be 65 cm from centre of sleeper to centre of 
adjacent sleeper. Due to higher speed in RRTS, track will be different than metro system and will 
be finalised at detail design stage.  
 
70. Based on international experience, a track centre distance of 4.5 m is proposed. This is 
suitable for tangent track only. On curves, the track centre distance has to be increased suitably. 
This will however depend on rolling stock characteristics and further decided at the time of detail 
design.  
 

 
3 Ballast is a layer of crushed rocks that is laid on the trackbed. The sleepers (railroad ties) are laid on the ballast 
layer. The ballast is also packed in between, below, and around the ties to: bear the load of the sleepers; facilitate 
drainage of water; and control vegetation growth that might interfere with the track structure. In ballastless tracks the 
sleepers are cast on a concrete bed instead of the layer of rocks. Ballastless tracks are commonly used in metro line 
that are elevated or underground. 
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71. For trackwork on main line on elevated viaduct and tunnels, ballastless track shall be used 
which has special advantages, such as better track quality, lower maintenance cost. The track 
design also incorporates elastomeric pad and rail pads to control noise, vibration, and passenger 
riding comfort.  
 
72. Figure 5 to Figure 9 shows the cross sections of various project facilities and components. 

 
Figure 5: Typical design of normal pier for Box Superstructure 

  
 

Figure 6: Typical design of cantilever and portal pier for box superstructure  
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Figure 7: Typical Twin Bore Single Track Tunnels 

 
 

Figure 8: Typical tunnel cross-section at cross passage 

 
 
73. Automatic train protection and automatic subsystem will be installed to provide high level 
of safety for trains running at close headway to ensure continuous and safe separation, eliminate 
accidents due to driver error, maintain safe speeds, optimize speed, maximize turn-around, and 
monitor trackside and train-borne equipment to enable on-time preventive maintenance.  
 
74. Telecommunication and transmission media will include fiber optic system as the main 
telecommunication bearer, telephone exchange, mobile radio, passenger announcement system, 
passenger information display, closed circuit television, and network management system to 
diagnose communication faults.  
 
75. Automatic fare collection allowing for smart card for multiple journeys and contact less 
smart token for single journey.  
 
76. The rolling stock will have an aluminum/stainless steel bodies and equipped with air 
springs and vertical hydraulic damper to maintain level at all possible loadings, smoother ride, 
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and minimize vibration and noise. Automatic doors, air- conditioning, emergency detrainment 
door, communication, passenger safety (fire retarding material, emergency door, crash 
worthiness, gangways, and continuous automatic train protection).  
 
77. The stations are divided into public and non-public areas. Further, the public area is further 
subdivided into paid and unpaid areas. Based on this classification, the platform level will have 
adequate assembly space for passengers for both normal operating conditions and a recognized 
abnormal scenario. Station dimensions shall be designed to meet the NFPA 130 standard. 
Deviations from NFPA standard shall be proven by local authorities under responsibility of the 
System Consultant. From the construction point of view international standards reflecting fire 
resistance rates and ratings for specific technical room shall be obeyed. The platform level at 
elevated stations is determined by a critical clearance of 6.2 m above the concourse level. The 
concourse level is 7.45 m above ground level. This would make the platform level in an elevated 
situation at least 13.65m above ground.  
 
78. Elevated Stations in the middle of the Road eliminates the need for acquiring land and at 
the same time necessitate alternative approaches for access, drop off, parking facilities and 
commercial/ retail areas. In designing for the stations on the road median adequate clearance of 
structural system is kept the road level. As in the case above the concourse level is connected 
with either sides of the road via foot over bridges wherever the site conditions permit. The stations 
that follow such a typology are: New Ashoknagar, Ghaziabad, Guldhar, Duhai, Muradnagar, Modi 
Nagar (North), Modinagar (South), Meerut South, Partapur, Rithani, Shatabdinagar, MES Colony, 
Daurli, Meerut North and Modipuram.  
 
79. Elevated Stations on the side of the Road may have 3 levels- Ground, Concourse and 
Platform levels. The ground level has been designed to incorporate retail areas. The first benefit 
of incorporating a commercial aspect is that the developers can increase ridership by providing 
world-class retail outlets and also increase the rate of return on investment via rents on the facility. 
Secondly if the existing shop owners in the vicinity, which are prolific in the region, be convinced 
to organize themselves within the station complex, land acquisition may be simplified. The 
concourse level is made accessible from across the far side of the road via foot over bridges. In 
designing the foot over bridges, care has been taken to make universal accessibility mandatory 
via elevators. Stairways have been made wide enough (4.8m clear) to cater to incoming 
passenger loads. The stations that follow such a typology is: Sahibabad.  
 

Figure 9: Typical Cross Section of Elevated Stations at Middle of road 
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80. The concourse contains automatic fare collection system in a manner that divides the 
concourse into distinct areas. The 'unpaid area' is where passengers gain access to the system, 
obtain travel information, and purchase tickets. On passing through the ticket gates, the 
passenger enters the 'paid area’, which includes access to the platforms.  
 

(i) The arrangement of the concourse is assessed on a station-by-station basis and 
is determined by site constraints and passenger access requirements. However, it 
is planned in such a way that maximum surveillance can be achieved by the ticket 
hall supervisor over ticket machines, automatic fare collection (AFC) gates, stairs 
and escalators. Ticket machines and AFC gates are positioned to minimize cross 
flows of passengers and provide adequate circulation space.  

(ii) Sufficient space for queuing and passenger flow has been allowed at the ticketing 
gates.  

(iii) Station entrances are located with particular reference to passenger catchment 
points and physical site constraints within the right-of-way allocated to the MRTS.  

(iv) Office accommodation, operational areas and plant room space is required in the 
non-public areas at each station.  

(v) The DG set, bore well pump houses and ground tank would be located generally 
in one area on ground.  

(vi) The system is being designed to maximize its attraction to potential passengers 
and the following criteria have been observed:  
(a) Minimum distance of travel to and from the platform and between platforms 

for transfer between lines. 
(b) Adequate capacity for passenger movements. 
(c) Convenience, including good signage relating to circulation and orientation. 
(d) Safety and security, including a high level of protection against accidents.  
 

81. Passenger handling facilities comprise of stairs/escalators, lifts and ticket gates required 
to process the peak traffic from street to platform and vice-versa (these facilities must also enable 
evacuation of the station under emergency conditions, within a set safe time limit). The numbers 
and sizes of staircases/escalators are determined by checking the capacity against AM and PM 
peak flow rates for both normal and emergency conditions such as delayed train service, fire etc. 
In order to transfer passengers efficiently from street to platforms and vice versa, station planning 
has been based on established principles of pedestrian flow and arranged to minimize 
unnecessary walking distances and cross-flows between incoming and outgoing passengers.  
 
82. Design features and facilities that are gender friendly and facilitate ease of use by the 
elderly and disabled include:  

(i) elevators and ramps for use by passengers on wheelchairs 
(ii) Stations, pick-up and drop-off areas are lit, and with tactile paving;  
(iii) One coach reserved for women; and 4 seats reserved in each coach, with 

additional seats reserved for pregnant women, care givers, elderly, differently-
abled, indicated with signage. 

(iv) separate toilets for men and women in stations 
(v) CCTV cameras installed to monitor coaches and public areas of all stations, pick-

up and drop-off areas 
(vi) Information on helpline numbers, emergency button, intercom in each coach, and 

gender-specific audio/video/visual bilingual messages disseminated in all coaches 
and stations 
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4.2 Typical Underground Stations 
 
83. In order to ensure economy in construction and material cost an ‘Island’ platform is the 
best option for underground stations , wherein the platform lies in the centre and the track lines 
bifurcate to either sides of the platform and join together again at the other end. The track line 
moves in two separate tunnels of 6.5 meter finished diameter. The rail level for these stations is 
about 15m below ground level. Wherever these stations are under open ground or on the side of 
the main thoroughfare they have been designed to maximize natural light and ventilation on 
concourse by using skylights and ventilation shafts. The stations that follow ‘Island’ typology are: 
Anand Vihar and Begumpul. Another type of typology is Under- ground stations with Two side 
platforms. The stations that follow such a typology are: Bramhapuri, Meerut Central and Bhaisali.  
 
84. The typical underground station is a two-level station with platforms at the lower level and 
concourse on the upper level, refer Figure 10. The upper level will have all the passenger 
amenities, ECS plant rooms, electrical and S&T equipment rooms, station operation areas such 
as Station Control Room, Station Master’s Office, Waiting Room, Meeting Room, UPS and Battery 
Room, Signalling and Train Crew Room, Train Crew Supervisor's Office, Security and Station 
Store Room, Staff Toilets, etc. Lower level has platforms, tracks, seepage sump, pump room, and 
similar ancillary spaces beyond the platforms on either side.  
 
85. Ventilation shafts, equipment hatch, entrances, and chillier plants for ECS plant are above 
ground structures associated with the underground station and are being provided on the open 
spaces by the roadside acquired land. Generally, four entrances have been provided to the 
station, two at each end (one each from either side of the road). Two emergency staircases are 
also being planned in the traffic islands. Other above ground structures are suitably located near 
the station. The station accommodations are provided in Table 8 below.  
 

Table 8: Station Facilities 
1. Station Control Room  2. Cleaner’s Room  
3. Station Master’s Office  4. Security Room  
5. Information & Enquiries  6. First Aid Room  
7. Ticket Office  8. Miscellaneous Operations Room  
9. Ticket Hall Supervisor & Excess Fare 
Collection (Passenger Office)  10. Platform Supervisor’s Booth  

11. Cash and Ticket Room  12. Traction Substation (alternate 
Stations)  

13. Staff Area  14. Fire Tank and Pump Room  
15. Staff Toilets  16. Commercial Outlets and Kiosks  
17. Station Store Room  18. UPS and Battery Room  
19. Refuse Store  20. Signalling / Communication Room  
21. Public Toilets  22. Auxiliary sub-station  
23. Electrical switch room    

Additional Accommodation in Under Ground Stations 

24. Environ control system plant room  25. Tunnel ventilation system plant 
rooms  

26. Insert gas room  27. Inert gas room  
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28. CDMA /Gas room  29. DB Panel room  
30. Sewage/ seepage tanks and pump rooms  31. Chiller plant room  
32. Pump room    
Source: Detailed Project Report 

 
Figure 10: Typical Cross Section of Underground station with island platform 

 
Source: Detailed Project Report and addendum to DPR 
 
86. Most of the underground section in proposed Delhi-Ghaziabad-Meerut RRTS pass 
through densely populated area with limited space on the road therefore NATM, cut and cover or 
Tunnel Boring machine method is recommended for the most of this section. It is the situation 
with the stations therefore most of the stations are also recommended to be done with the same 
method.  
 
4.3 Platforms 
 
87. Stations and platforms should be designed to accommodate 12 coach trains even though 
this length may not be needed to start with. This is because once the RRTS system is operational; 
it will be virtually impossible to carry out any expansion of the structures while maintaining train 
services at the same time. The width of the station platform shall be designed as per the peak 
load  
 
4.4 Maintenance Depot 
 
88. Various locations for RRTS depots have been analysed and it is proposed to provide the 
Car maintenance depots at Duhai and Modipuram, on the private lands identified by NCRTC. The 
land being acquired for depots are agricultural lands. The proposed location of depots is shown 
in Figure 11 and Figure 12 (on google map image).  
 
89. It is proposed to establish depots- cum- workshop with following functions: 
 

(i) Major overhauls of all the trains. 
(ii) All minor schedules and repairs. 
(iii) Lifting for replacement of heavy equipment and testing thereafter.  
(iv) Repair of heavy equipments. 
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Figure 11: Location Map of proposed depot at Duhai 

 
 

Figure 12: Location Map of proposed depot at Modipuram 
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4.5 Power Requirements and Sources of Power  
 
90. Electricity is required for operation of RRTS system for running of trains, station services 
(e.g. lighting, lifts, escalators, signalling & telecom, fire fighting etc) and workshops, depots & 
other maintenance infrastructure within premises of RRTS system. The power requirements of a 
RRTS system are determined by peak-hour demands of power for traction and auxiliary 
applications.    
 
91. The Delhi-Ghaziabad-Meerut RRTS will have 25KV, 50 Hz power supply for traction. The 
power will be supplied to the rolling stock through a flexible catenary in elevated sections and a 
flexible/rigid catenary in underground sections as per speed allowed for RRTS in tunnel. 
Sectioning posts and sub sectioning posts will be located at appropriate intervals. Suitable 
measures will be incorporated to mitigate the effects of EMI and EMC caused by the 25 KV single-
phase power supply. Total 5 power substations are proposed for the RRTS project at (i) Maharani 
Bagh near Sarai Kale Khan, (ii) Kharela village, Ghaziabad, (iii) Muradnagar, (iv) Shatabdinagar 
and (v) Modipuram. Area required for each substation is 4000 sqm. 
 
92. Auxiliary power will be required for station illumination, lifts & escalators, water coolers, 
fire fighting system, ventilation and air conditioning, maintenance depots and for operating 
systems like equipment like S&T, Ticketing, and Communications etc. All elevated stations and 
depots will be provided with solar panels with net metering with the grid supply. This will help in 
achieving net zero energy concepts, which implies that most of the auxiliary power requirement 
will be met through solar energy. To supplement the additional power requirement, auxiliary power 
will be taken from the 33kv three-phase supply in sub stations and stepped down to 415 V AC.  
 
93. Broad estimation of traction power demand is made based on the following principles: 
 

(i) The system should be capable of running up to 12 car trains per hour with a 
headway of 4 mins during peak hour. During emergencies system should be able 
to run 12 car trains at headway of 2 mins for short duration. This number has been 
arrived at from the operations study.  

(ii) Specific energy consumption of rolling stock – 65 KWh/1000 GTKM. 
(iii) Regeneration by rolling stock – 15%. 
(iv) Duhai depot will need about 2 MW power for OHE lines, while Modipuram depot 

will need 1 MW. 
(v) There will be 5% energy losses and 0.85% power factor for the traction supply  
(vi) The system will be designed for peak hour demand in the year 2041. The actual 

power drawn from the grid may be less in the initial years, but the equipment 
design and capacity will be for the ultimate peak hour demand.  

 
94. Keeping in view of the train operation plan and demand of auxiliary and traction power, 
power requirements projected, are summarized in Table 9 below: 
 

Table 9:  Power Demand Estimation (MVA) 
 

Corridor 
 

Load 
Year 

2024 2031 2041 
Delhi-Ghaziabad-Meerut 

RRTS 
Traction 61.50 92.10 122.90 
Auxiliary 36.73 44.21 47.42 

Total 98.23 136.30 170.31 
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E. Construction Methodology 
 
95. The project involves construction of elevated and underground section. Construction of 
the viaduct is proposed to be done by segmental launching method. In this type of construction, 
the span of box / single deck is casted in the casting yard in the segment length of about 3m. 
These segments are transported to the site and segments are assembled on site into the span. 
The standard spans will be 28 to 34 m. The viaduct superstructure will be supported on single 
cast-in-place RC pier. The shape of the pier follows the flow of forces. For the standard spans, 
the pier gradually widens at the top to support the bearing under the box webs. At this preliminary 
design stage, the size of pier is found to be 2.0 m diameter of circular shape for most of its height 
so that it occupies the minimum space at ground level where the alignment often follows the 
central verge of existing roads. The orientation and dimensions of the piers for the continuous 
units or steel girder (simply supported span) have to be carefully selected to ensure minimum 
occupation at ground level traffic. Since the vertical and horizontal loads will vary from pier to pier, 
this will be catered to by selecting the appropriate structural dimensions.  
 
F. Water for Construction  
 
96. Wherever available, water requirement for construction and operation of RRTS rail will be 
met through the municipal water supply. In case use of ground water required, necessary permits 
will be obtained from CGWA.  
 
G. Construction Camps  
 
97. The Contractors engaged by NCRTC  will establish construction camps. Locations of the 
camps will be finalized after mobilization of contractor and in consultation with NCRTC and the 
civic bodies. The construction camps shall be set up by the respective contractors for which land 
will also be arranged by themselves outside the RRTS alignment. The contractor will not be 
permitted to set up camp for his workmen etc. in the area provided by NCRTC for casting 
yard/batching plant. However, the contractors are required to follow all the prevailing regulation 
including requirements of the ADB’s SPS in setting up/maintenance of their construction camp 
and it shall be done as per the approval of the concerned authorities. The contractor will also be 
required to consider the existence of environmentally and socially sensitive receptors when 
selecting the location of the camps. 
 
H. Land Requirement  
 
98. As per the land acquisition proposal prepared by NCRTC, the total land required for 
various components of the project is estimated as 170.194ha out of which 157.145ha land will be 
Permanent and 13.049ha land will be temporary. About 130ha land will be required for depots 
and rest along the linear strip for stations and running section of the project alignment. Table 10 
presents the details of tentative land acquisition. 
 

Table 10: Details of land requirement for Delhi-Ghaziabad-Meerut RRTS 
Sl. No. Type of Ownership Area (Hectare) % HH % 

1 Private Revenue 138.297 81.26 477 81.54 
2 Government Land 15.269 8.97 0 0.00 
3 Govt. Land on Lease 0.427 0.25 92 15.73 

4 
Govt. Land (License given by 
GDA) 2.344 1.38 16 2.74 

5 Religious 0.657 0.39 0 0.00 
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Sl. No. Type of Ownership Area (Hectare) % HH % 
6 Community 0.151 0.09 0 0.00 

7 
Other (Temporary Acquisition 
Govt. Land) 13.049 7.67 0 0.00 

Total 170.194 100.00 585 100.0 
Source: SIA. 

 
I. Cost Estimate  
 
99. The total capital cost of the Delhi-Ghaziabad-Meerut RRTS corridor is estimated as Rs 
208380 million at 2016 price level. This cost excludes applicable Taxes & Duties and escalation. 
The estimated completion cost including all taxes, duties, escalation is Rs 302740 million.  
 
J. Implementation Plan and Schedule 
 
100. Delhi-Meerut RRTS corridor is proposed to be commissioned in stages without waiting for 
complete corridor to be commissioned in one go. Considering priorities of project purpose, traffic 
forecasts and effective project execution, project shall be commissioned in following stages.  
 

(i) Stage 1: Sahibabad – Duhai (17 kms) (including Duhai Depot)   
(ii) Stage 2: Sarai Kale Khan- Sahibabad and Duhai to Meerut (South) - 42 km   
(iii) Stage 3: Meerut South – Modipuram including Modipuram depot (23 kms)   

 
101. The project will be implemented by adopting a mix of item rate and EPC contracts. There 
will be several packages for different components such as civil works contracts, system contracts, 
rolling stocks etc. It is estimated that project will be implemented over a period of 6  years from 
the date of commencement. The operation of first phase is expected to start by March Year 2023.  
 
K. Associated Works  
 
102. For facilitating the construction of RRTS, many associated works such as relocation of 
transmisison lines, electrical installations, water/sewer/drainge lines etc. are required. This are 
inlcuded in the project design as part of the project.  
 
 

IV. DESCRIPTION OF THE ENVIRONMENT  
 
 

103. The collection of current baseline information on biophysical, social, and economic 
aspects of the project area provides an important reference for conducting an EIA. The description 
of environmental settings includes the characteristic of area in which the project activities would 
occur and likely to be affected by project related impacts. Compiled existing baseline conditions 
include primary data on air quality, water quality, noise, soil, ecology and biodiversity, and socio-
economic aspects. Secondary data were also collected from published source and various 
government agencies.  
 
104. The data on water, air, noise quality and biodiversity were collected through field 
monitoring. Locations of the sampling were selected with due consideration to environmental 
sensitivity along the project line alignment and as agreed upon with the client. The sampling was 
carried out at multiple locations representing different land uses i.e. institutional, residential and 
silent zone. The environmental monitoring was carried out by NABL accredited laboratory 
“Research Institute of Material Science Pvt. Ltd.”, Delhi in the month of November-December 
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2018 for baseline air, water and soil parameters and in the month of June 2019 for noise baseline. 
Climatological data was collected from India Meteorological Department. Efforts have been made 
to compile the available data from literature, books, maps and reports. The methodology adopted 
for data collection is highlighted wherever necessary. Environmental attributes and frequency of 
baseline surveys are presented in Table 11 and environment parameters monitoring locations are 
presented in Table 12 and shown in Figure-13. The baseline parameters are selected as specified 
by regulatory agencies in India and number and locations of the sampling are selected with due 
consideration to environmental sensitivity along the project line alignment and as agreed upon 
with the client. The detailed analysis reports received from the monitoring laboratory are provided 
in Appendix 3, whereas summary findings from the reports are discussed in respective sections. 
 

Table 11: Environmental Attributes and Frequency of Monitoring 
S. No Attribute Parameter No. of 

Samples  
Source  

LAND ENVIRONMENT 
1 Geology Geological Status --- Literature review 
2 Seismology Seismic Hazard --- Literature review 

WATER ENVIRONMENT 
3 Ground Water Physical, Chemical and 

Biological parameters 
Five Sampling/ Monitoring 

locations 
4.  Surface Water Physical, Chemical and 

Biological parameters 
Three Sampling/ Monitoring 

locations 
AIR, NOISE AND METEOROLOGY 

4 Ambient Air Quality PM 2.5, PM10, SO2, 
NOx, CO, HC, NMHC 

Eight Sampling/ Monitoring 
locations 

5 Noise Noise levels in dB (A) 
Leq, Lmax, Lmin, L10, 
L50, L90 

Eight  Sampling/ Monitoring 
locations 

6 Soil Quality Physico-chemical 
parameters 

Six Sampling/ Monitoring 
locations 

SOCIO-ECONOMIC  
6 Socio-economic 

aspects 
Socio-economic profile  Once Field Studies, 

Literature review.  
Ecology 

7 Trees Number Once  Field Studies and 
submitted tree cutting 
application 

Source: EIA consultant field survey. 
 

Table 12: Details of Sampling / Monitoring Locations  
S. No Monitoring 

Requirement 
No of samples/ 

Locations 
Location 

1. AAQ Monitoring – PM10, 
PM2.5, SO2, NOx, CO, 
HC, NMHC 

 
8 

1. AQ1 – Nizzamuddin 
2. AQ2 – Anand Vihar 
3. AQ3 – Meerut Tiraha, Ghaziabad 
4. AQ4 – Duhai 
5. AQ5 – Modi Nagar 
6. AQ6 – Meerut Cantt 
7. AQ7 – Hapur road, Meerut 
8. AQ8 – Modipuram 
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S. No Monitoring 
Requirement 

No of samples/ 
Locations 

Location 

2. Ground Water Sampling 
for Analysis – General 
Chemical & Micro 
Parameters  

 
05 

1. GW1 – Anand Vihar 
2. GW2 – Ghaziabad 
3. GW3 – Muradnagar 
4. GW4 – Modinagar 
5. GW5 – Meerut Cantt 

 
3 Surface Water Sampling 

for Analysis -  
03 1. SW1 – Yamuna River 

2. SW2 – Hindon River 
3. SW3 – Upper Ganga Canal 

 
4. Noise Level Monitoring  – 

24 Hourly 
 

08 
1. N1 – Nizzamuddin 
2. N2 – Anand Vihar 
3. N3 – Meerut Tiraha, Ghaziabad 
4. N4 – Duhai 
5. N5 – Modinagar 
6. N6 – Meerut Cantt 
7. N7 – Hapur Road, Meerut 
8. N8 – Modipuram 

5. 
 

Soil Sampling for 
Analysis – General 
Physical, Chemical, 
Heavy Metal Parameters 

 
06 

1. SO1 – Anand Vihar 
2. SO2 – Ghaziabad 
3. SO3 – Muradnagar 
4. SO4 – Modinagar 
5. SO5 – Duhai 
6. SO6 – Modipuram 
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Figure 13: Ambient Air and Noise, Water and Soil Sampling Locations  

 
A. Physical Environment 
 
1.1 Physiography 
 
105. The National Capital Region lies between 27°03’ and 29°29’ North latitude and 76°07’ and 
78°29’ East longitude and is characterized by the presence of the Ganga forming its eastern 
boundary, the Yamuna traversing north-south forming the boundary between Uttar Pradesh and 
Haryana, and the sand dunes and barren low hills of the Aravalli chain and its outcrops in the 
west, flat topped prominent and precipitous hills of the Aravalli range enclosing fertile valleys-and 
high table lands in the south-west, and the rolling plains dominated by rain-fed torrents in the 
south. The rest of the region is plain with a gentle slope of north-east to south and south-west. 
Figure 14 shows Physiography & Slopes of NCR region. 
 
106. The topography of project area is plain and about 33 % in built up area. The RRTS 
elevation varies between 676 ft to 734 ft above mean sea level. There is no presence of Aravalli 
ridges in project corridor and surroundings although these are prominent in other parts of NCR 
region.  
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Figure 14: Physiography of NCR 
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1.2 Geology and Soils  
 
107. The rock type exposed in NCR belongs to Delhi Super-group of Lower Proterozoic age 
and consists of Quartzite of the Alwar Group, Phyllite and Slate of the Ajabgarh Group. The 
Quartzite’s are massive, thickly bedded, hard, and compact and highly jointed and are intercalated 
with thin beds of Phyllite and Slates. The strike of the beds is NNE-SSW and dip westerly at 
moderate angles. These rocks are mostly covered by quaternary sediments and are exposed in 
isolated residual structural hills and pediments. These hills are exposed in south and south-west 
of Delhi at Delhi, Gurgaon, Rewari and Alwar. The rocks near Delhi consists of narrow strike-
ridges and are moderately folded and are over folded in the south-east as a series of isoclines  
 
108. The NCR-part of the Uttar Pradesh (U.P.) State viz. the districts Ghaziabad, Bulandshahr, 
Meerut, Gautam Buddha Nagar, Hapur, Muzaffarnagar, Shamli and Baghpat are a part of the 
Ganga-Plain, which itself is geologically, a part of the northern Tertiary sedimentary basin, 
bounded on the west by the Yamuna, on the east by the Sapt-Kosi, on the north by the main 
boundary fault within the Shiwaliks and the Peninsular shield on the south.  
 
109. A thick pile of sediments in the form of lenticular beds of sands of different grades, 
alternating with clays and occasional gravel beds are encountered in this area. They comprise 
the Quaternary Alluvium, which is subdivided into Newer and Older Alluvium, depending upon 
their geological age and occurrence whether in the recent flood plains and low-level terraces or 
the high level terraces respectively. Between the Older Alluvium and the Newer Alluvium the only 
lithological difference may be in the proportion of kankar. It is present in the Older Alluvium much 
more abundantly than in the Newer Alluvium.  
 
110. The floor of the basin over which these sediments have been deposited is uneven, sloping 
towards the north. Accordingly, the thickness of these sediments may be more in the northern 
section than in the south i.e. as the southern plateau area is reached. Whereas in other parts of 
the Gangetic Plain, the thickness of alluvium up to 760 m has been drilled through, in the NCR 
part, tube wells or exploratory drilling is reported to have been done down to 300 m nearly within 
the alluvium without touching the bedrock.  
 
111. The area comprises Alwar series of rocks, exposed as N-S or NNE-SSW running ridges 
or isolated exposures of hillocks. They are seen outcropping in the southern and south-eastern 
part of the Union Territory. The rest of the area is covered by Alluvium of variable thickness and 
composed of clays, silts, sands and subordinate gravels, pebbles interbedded.  
 
112. The quartzite are hard, compact, massive and jointed outcrops tending NNE to SSW with 
steep easterly or south westerly dips. They are interbedded with quartz sericite schists and are 
also occasionally intruded by pegmatite and quartz veins.  
 
113. The thickness of the Alluvium depends upon the bedrock topography, which appears to 
be undulating. Whereas Alluvium as thick as 10-30m only has been encountered, for example, 
near the Mall road and Vikramaditya Marg, there are areas e.g. in the vicinity of the Najafgarh 
drain where the depth to bedrock may be around 100 m. There are still other areas, for example, 
at Dhansa and Pindavala Kalon or Rohini sector where bedrock may or may not be even within 
300 m. Lithologically, lenticular beds of sand in numbers one or more, with comparatively thick 
clay horizons intervening at different levels are encountered sub-surface during drilling. The 
predominance of argillaceous-fancies over the arenaceous one is thus noteworthy.  
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114. The proposed alignment passes through the Indo-Gangetic and Yamuna plains. The entire 
alignment is occupied by indo-gangetic alluvium of quaternary age, see Figure 15. The soils 
around Delhi Portion of RRTS corridor are new Alluvium (Khadar). These soils have texture silt 
to loamy. These types of soils have single grain structure and calcareous innature. The soils in 
Ghaziabad and Meerut portion of RRTS corridors are extra ordinary fertile soils. The soils are rich 
in organic matter content. The soils have sandy - loam texture. In order to characterize the soil 
quality in project area soil samples were drawn from the close to RRTS corridor. These samples 
were drawn from the agriculture fields.  
 
115. A portion of RRTS corridor is located in flood plains of Yamuna and Hindon rivers. Hindon 
river is the tributary of Yamuna river. The project corridor towards Meerut district is in flood plain 
of Kali River. The Kali River is the tributary of Ganga river. The area represents a typically uniform 
plain ecosystem with a gradual slope from northwest to southeast. The general average slope of 
the area is about 0.29 m/km, i.e. gentle.  
 
116. Meerut district also falls in the alluvial plain (Gangetic plain) and is more or less flat with 
an average elevation of 224 metres above mean sea level and having a gentle southerly and 
south-westerly slope. However about 2 km north-east of the Meerut cantonment, a series of sand 
drives, trending NNW-SSE occur in an echelon pattern. These drives rise to a maximum height 
of 1m above the general land surface. Kali River flows east of the area, which is traversed mostly 
by minor canals and their distributaries.  
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Figure 15: Geology of NCR 

 
Source: NCRPB. 
 
117. The Geotechnical Surveys were conducted to collect the data on surface exploration and 
subsurface exploration of a site. Soil sampling and laboratory tests were conducted of the soil 
samples retrieved.  
 
118. As per geotechnical investigation report, BH-7 to BH-12 and BH-56, BH-57 have been 
drilled for ground profiling in Meerut city for the proposed underground structures while BH-41 to 
BH-50 have been drilled for ground profiling in Delhi. A summary of these bore hole logs are given 
in Table 13. Water table was encountered between 2.00m to 27.50m depth below the existing 
ground level. The ground water table is expected to fluctuate depending upon the climatic factor, 
drainage conditions and other factors.  
 

PROJECT LOCATION 



41 
 

119. Depth wise and location wise geological stratum for the above bore holes logs are given 
in table 14.  
 

Table 13: Bore hole log details 

Borehole 
No. 

Structure 
Type 

(Elevated/ 
Underground) 

C-ordinates Elevation 
of 

Borehole 
top  (m) 

Depth of 
Investigation 

below GL 
(m) E N 

BH-7 

Under –
ground 

(Meerut City) 

763435.089 3211733.414 222.525 40 
BH-8 763593.845 3210627.76 222.151 40 
BH-9 762795.703 3209406.694 222.322 40 
BH-10 762595.306 3208955.008 222.598 40 
BH-11 762103.173 3207739.316 222.671 40 
BH-12 761747.068 3206866.099 222.393 40 
BH-41 

Under –
ground (Delhi) 

726449 3171033 202.003 40 
BH-42 725989 3169686 202.126 40 
BH-43 725769.546 3168693.526 201.424 40 
BH-45 723745 3167687 201.015 40 

BH-47 723187.395 3167302.878 202.647 40 
BH-48 721896 3167104 202.411 40 
BH-49 721335 3166223 202.371 40 
BH-50 720792 3165881 203.456 25 

BH-56 Under –
ground 

(Meerut City) 
720769 3164527 221.447 40 

BH-57 766498.964 3207361 218.68 40 
 

Table 14: Geological Stratum for underground structures 
 Depth  

Structure / BH No. From To Soil Type 

Underground Structure at 
BH – 7 location 

2 4 Silty Sand 

4 37 Silty Sand / Fine Sand 

Underground Structure at 
Begumpul /BH –8 

1 4 Silty Sand 

4 16 Silty Sand / Fine Sand 

16 34 Silty Sand / Fine Sand 

34 40 Silty Sand / Fine Sand 

Underground Structure at 
near Faizeem Inter College, 

Meerut / BH – 9 

2 4 Sandy Silty Clay 

4 6 Silty Sand / Fine Sand 

6 13 Fine Sand 

13 19 Silty Sand / Fine Sand 
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 Depth  

Structure / BH No. From To Soil Type 

19 40 Fine Sand 

Underground Structure at 
Purb Madhyamik Vidhyala 
Kesharganj, Meerut / BH – 

10 

1 4 Silty Sand 

4 16 Silty Sand / Fine Sand 

16 40 Fine Sand 

Underground Structure at 
near Bharat Petroleum, 

Meerut / BH – 11 

3 7 Sandy Silt 

7 10 Silty Sand 

10 19 Silty Sand 

19 40 Fine Sand 

Underground Structure at 
near Durga Temple, Meerut 

/ BH – 12 

2 5 Silty Clay 

5 40 Silty Sand / Fine Sand 

Underground Structure at  
BH – 41 

1 4 Fine Sand 

4 13 Fine Sand 

13 16 Fine Sand 

16 18 Sandy Silt 

18 22 Silty Sand 

22 40 Silty Sand / Fine Sand 

Underground Structure at  
BH – 42 

1 3 Silty Sand 

3 14 Fine Sand 

14 21 Silty Sand 

21 40 Silty Sand / Fine Sand 

Underground Structure at 
BH – 45 

2 4 Silty Sand 

4 7 Silty Sand 

7 15 Fine Sand 

15 22 Fine Sand 

22 31 Fine Sand 

31 35 Silty Clay 

35 40 Silty Sand 

Underground Structure at 
BH – 48, Delhi 

2 7 Fine Sand 

7 19 Fine Sand 

19 40 Sandy Silty Clay 
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 Depth  

Structure / BH No. From To Soil Type 

Underground Structure at 
BH – 49, Delhi 

1 4 Fine Sand 

4 10 Fine Sand 

10 15 Fine Sand 

15 17 Fine Sand 

17 27 Sandy Silty Clay 

27 40 Silty Sand 

Underground Structure at 
Near Bhagya Shree 

Hospital, Meerut / BH - 57 

1 3 Silty Sand 

3 40 Silty Sand / Fine Sand 
 
120. Soil samples were collected from six locations along the alignment of RRTS corridor and 
tested for chemical properties (nutrients) as well as for heavy metal contamination. Testing results 
are presented in Table 15 whereas laboratory-testing report is provided in Appendix 3. It can be 
seen from the results that soil quality in the project area is well within the permissible limits (BIS 
Standards for soil) for chemical properties. The sampling was carried out in November 2018. 
 

Table 15: Soil Quality in the Project Area  
S.No. Parameter Unit S1 S2 S3 S4 S5 S6 BIS 

Standards 
Physico Chemical Characteristics of Soil (November, 2018)   

1 pH Value at 
25°C - 8.03 7.77 7.22 7.67 7.94 7.4 6.0 

2 Color - Brownish Brownish Blackish Yellowish Light 
Brown Brown - 

3 Conductivity 
at 25°C 

µmhos/
cm 920 812 830 650 722 803 1000 

4 Available 
Nitrogen mg/Kg 182 209 308 254 380 290 - 

5 
Available 

Phosphorou
s 

mg/Kg 83 108 218 191 272 211 - 

6 Calcium (as 
Ca) mg/Kg 128 146 182 173 200 285 - 

7 Magnesium 
(as Mg) 

Meq/10
0gm 74 92 119 62 150 190 - 

8 Potassium 
(as K) mg/Kg 137 98 200 119 261 227 - 

9 Sodium (as 
Na) mg/Kg 452 407 506 380 560 489 - 

10 Chloride (as 
Cl) mg/Kg 146 191 245 200 310 263 - 

11 Copper (as 
Cu) mg/Kg 29 36 47 25 50 38 - 

12 Lead (as 
Pb) mg/Kg 18 25 31 20 37 29 - 

13 Zinc (as Zn) mg/Kg 56 65 74 40 83 70 - 
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S.No. Parameter Unit S1 S2 S3 S4 S5 S6 BIS 
Standards 

14 Manganese 
(as Mn) mg/Kg 47 56 66 50 71 45 - 

15 Chromium 
(as Cr) mg/Kg 26 30 18 23 38 28 - 

16 Cadmium 
(as Cd) mg/Kg 29 20 40 29 25 37 - 

17 Organic 
Matter 

% by 
mass 2.9 1.18 1.21 1.15 1.37 1.28 - 

18 
Water 

Holding 
Capacity 

% by 
mass 15.5 13.7 16.4 18.2 19.1 17.3 - 

19 Bulk 
Density gm/cc 1.19 1.14 1.41 1.28 1.2 1.28 - 

Soil Grain Size Analysis/ Texture    

a Sand % by 
mass 40.7 31.7 30.8 32.6 28.1 28.5 41.3 

b Silt % by 
mass 30.8 36.2 38.9 36.2 40.7 35.3 30,.9 

c Clay % by 
mass 28.5 32.1 30.3 31.2 31.2 36.2 27.8 

S1 – Anand Vihar, S2 – Ghaziabad, S3 – Muradnagar, S4 – Modinagar S5 – Duhai, S6 – Modipuram.  
Source: Field monitoring conducted by the Consultant. 
 
1.3 Seismicity  
 
121. The NCR has experienced earthquakes since ancient times. This region falls in seismic 
zone IV as per Indian Standard IS 1893. Earthquakes in this region are mainly shallow focus and 
lie within the alluvium covered northern part in collinearity with the Mahendragarh – Dehradun 
fault. Earthquakes in historic and pre-instrumental period lie in the close proximity to the Yamuna 
river course between Delhi and Mathura. Thus the earthquakes recorded in this region show 
clustering around Rohtak and Delhi. The earthquakes of Himalayan origin i.e. Kangra earthquake 
of 1905, Uttarkashi earthquake of1991, Chamoli earthquake of 1999, were also severely felt in 
this region and had also caused some damage. This region has also felt earthquakes centered in 
the N.E. part and the western part of the country. Recent Bhuj earthquake was also felt, though 
no severe damage was reported.  
 
122. The seismic hazard map of India was also updated in 2000 by the Bureau of Indian 
Standards (BIS). Apart from the merging of Zones I and II into Zone II in the latest map, there are 
no major changes from the BIS 1984 map.  
 
123. According to GSHAP data, the project region falls in a region of high seismic hazard zone. 
Hence, RRTS corridor design should take into consideration this aspect. The seismotectonic map 
for NCR is given below in Figure 16. 
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Figure 16: Seismotectonic Map of NCR 

 
 
1.4 Water Resources, Hydrology, and Water Quality  
 
124. The water resources in the study area can be divided into two parts namely (a) ground 
water and (b) surface water.  
 
125. In overall project’s region, the net ground water availability is more than the extracted 
quantity. This is due to good ground water potential in Ghaziabad and Meerut districts. The ground 
water depth in project region is 5-10 m, see details in Figure 19.  
 
126. The study area is underlain by alluvium deposits, the shallow aquifers holds groundwater 
in unconfined state. The deeper aquifers are more unconfined in nature. Tube wells drilled down 
to 300m or more along the Yamuna generally yield more than 150 cum./hr. In these parts the 
transmissibility of aquifers generally varies between 1000-300 sq. m /day. Wells in the study area 
generally yield about 50-100cum./hr. of ground water.  
 
127. Ground water occurs in the consolidated rocks both in confined and semi-confined 
conditions. Mostly the top water table zone and the deeper semi-confined aquifer have the same 
static water level surface because of their interconnections. The depth of water table below 
ground level varies in general between 5-20 metres. A number of ground water structures by way 
of open wells and shallow tube wells (60-70 metres deep) exist in this formation in different parts 
of NCR with varying degrees of discharge rates. On the whole, discharges around 2-3 cubic 
metres per hour and at times even less (down to one cubic metre) or more (upto 4-5 cubic metres), 
with an average of about 15-20 metres of the aquifer-zone are available.  
 
128. The thickness of the alluvium and the proportion of clean granular zones in aggregate 
within the same are the two main criteria, which determine the availability of ground water in the 
alluvium. A major portion of NCR is covered by alluvium, which is fairly thick as given in Figure 
17. It is more than 450 metres thick in some parts of Haryana in the upper Yamuna basin 
(Sonepat, Panipat, etc.). In general, the thickness increases as we proceed towards the northern 
and eastern areas of NCR away from the hard-rock outcrops, with modifications resulting from 
tectonics or the bedrock topography sub-surface. Depending upon the thickness of the alluvium, 

PROJECT LOCATION 
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one or more aquifer zones have been identified in the alluvium. The occurrence of ground water 
sub-area wise, under water table and confined to semi-confined conditions has been described 
in the following paragraphs (Figure 18 National Capital Region: Ground Water Prospects).  
 
129. Phreatic water surface is generally shallow, about 3 to 5 metres below ground level 
(m.b.g.l.). It could be even as low as one metre or so, in the newer alluvium along the present day 
flood plains or the low level terraces. Such shallow water levels may be encountered even in the 
older alluvium. Deeper confined aquifers or medium deep semi-confined aquifers have their 
piezometric surfaces within about 20-25 m b.g.l. in general.  
 
130. Open wells, shallow tube wells, gravity wells and deep tube wells are abundant in the 
areas covered by the alluvium. Their discharges vary anywhere from 18 to 25 cubic metres per 
hour for about 2 to 3 metres draw downs in the open wells to about 162 per cubic metre per hour 
for about 8-12 metres draw downs in the deep tube wells tapping granular zones about 70-100 
metres in aggregate thickness. As far as ground water quality is concerned, there are few fresh 
water pockets in the north-east and the south-east corners of NCR area. 
 
131. In the study area major surface water sources identified in the project region are Yamuna, 
Hindon and Kali Nadi, Upper Ganga Canal. All of these except Kali Nadi are being crossed by the 
RRTS corridor. These water  bodies are perennial in nature. In addition to these the corridor 
crosses small drains. Table 16 lists the drains (nalla) and canals that cross or flow parallet to the 
RRTS corridor.  
 

Table 16: List of water bodies being crossed by the RRTS 
S.N
o. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

1  Pond Crossing Crossing  2 0      Elevated 

2 Yamuna Crossing Crossing 4 0  28°34'47.79"N  77°17'8.95"E Elevated 

3 Fishery Pond Crossing 5     

4 Ghazipur Drain Crossing 5.2     

5 Hindan Main Canal Crossing 5.7     

6 Hindan Feeder Canal Crossing 5.7     

7 Ghazipur Drain Crossing 9.1     

8 Dedha Market area Crossing 10 0  28°37'21.78"N  77°19'6.25"E Undergroun
d 

9 Ghaziabad Nagar 
Nigam Nalla  15.2     

10 Hindon River Crossing 22.5 0  28°39'58.71"N  77°23'59.71"E Elevated 

12 Upper Ganga Canal Crossing 40.05 0  28°46'44.49"N  77°31'7.29"E Elevated 

13 Nalla Crossing Crossing 50.3 0  28°50'55.55"N  77°35'12.87"E Elevated 

14 
Twin Canal running 
parallel (Running 
parallel on both sides) 

Crossing 9.4 10  28°36'46.77"N  77°19'15.32"E Elevated 

15 
Ghazipur Drain 
running parallel 
(Running parallel) 

Crossing 9.6 10  28°36'56.14"N  77°19'16.20"E Undergroun
d 
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S.N
o. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

16 
Ghazipur Drain 
running parallel 
(Running parallel) 

Crossing 13.9 10  28°39'6.37"N  77°19'8.25"E Undergroun
d 

 
132. Hydrological studies have been carried out at barrages of these water bodies namely at 
Okhla Barrage on Yamuna river and at Hindon Barrage on Hindon River. The maximum water 
level at upstream and downstream of Okhla barrage is 200.60m and 200.40m with a high flood 
level of 202.17m in the year 2013 while maximum water level at upstream and downstream of 
Hindon barrage is 205.70m and 205.06m with a high flood level of 203.3377m in the year 2013 
 

Figure 17: Hydrogeological map of NCR 
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Figure 18: Ground Water Prospects in NCR 

 
 

Figure 19: Depth of Water Level for NCR (May 2005 – May 2013) 

 
Source: Central Ground Water Board. 
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133. Surface Water Quality. The collected samples were analyzed as per the Bureau of Indian 
Standards (BIS) limits (IS 10500-91, revised 2003, 2012) for drinking water. Surface water sample 
were collected at below locations (at three locations). The Physico-chemical characteristics of 
surface water samples collected are summarized in Table 17 and laboratory testing report is 
provided in Appendix 3. The sampling was carried out in December 2018. 
 

Table 17: Surface Water Quality 

S. No. Parameter(s) Test Method SW1 SW2 SW3 
BIS standards 

1 Colour, Hazen units 
IS 3025 Part 
4 < 15 < 10 < 6 

5 - Desirable   
25 - Permissable 

2 pH Value at 25°C 
IS 3025 Part 
11 8.3 7.86 7.13 

6.5 - Desirable   
8.5 - Permissable 

3 
Electrical Conductivity at 
25°C 

IS 3025 Part 
14 1820 1550 948 

No guideline 

4 Turbidity, NTU 
IS 3025 Part 
10 <10 <10 <3 

5 - Desirable   
10 - Permissable 

5 Total Dissolve Solids, mg/l 
IS 3025 Part 
16 1190 1008 612 

500 - Desirable   
2000 - Permissable 

6 Calcium (as Ca),mg/l 
IS 3025 Part 
40 171.5 146 88.2 

75 - Desirable   
2000 - Permissable 

7 
Calcium Hardness (as 
CaCO3),mg/l 

IS 3025 Part 
40 428 364 220 

300 - Desirable   
600 - Permissable 

8 Chloride (as Cl),mg/l 
IS 3025 Part 
32 304 240 172 

250 - Desirable   
1000 - Permissable 

9 Copper (as Cu),mg/l 
IS 3025 Part 
42 0.21 0.16 0.04 

0.05 - Desirable   
1.5 - Permissable 

10 Fluoride (as F),mg/l 
IS 3025 Part 
60 1.46 1.1 0.29 

1 - Desirable   
1.5 - Permissable 

11 Iron (as Fe),mg/l 
IS 3025 Part 
53 0.47 0.28 0.12 

0.3 - Desirable   
1 - Permissable 

12 Magnesium (as Mg) , mg/l 
IS 3025 Part 
46 32 25.7 8.3 

30 - Desirable   
100 - Permissable 

13 Manganese (as Mn) , mg/l 
IS 3025 Part 
59 0.11 0.09 0.02 

0.1- Desirable   
0.3 - Permissable 

14 Nitrate (as NO3) ,mg/l 
IS 3025 Part 
34 18.2 15.5 11.9 

45 - Desirable   
100 - Permissable 

15 
Ammonical Nitrogen (as 
NH3-N) ,mg/l 

IS 3025 Part 
34 7.4 6.1 2.9 

50 

16 
Phenolic Compound (as 
C6H5OH) ,mg/l 

IS 3025 Part 
43 0.09 0.05 BDL 

 1.0 

17 Phosphate (as PO4) ,mg/l 
IS 3025 Part 
31 4.7 5.8 1.73 

No guideline 

18 Potassium (as K) ,mg/l 
IS 3025 Part 
45 74 60 25 

No guideline 
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S. No. Parameter(s) Test Method SW1 SW2 SW3 
BIS standards 

19 Sodium (as Na) ,mg/l 
IS 3025 Part 
45 119 132 70 

No guideline 

20 Sulphate (as SO4) ,mg/l 
IS 3025 Part 
24 56.4 48.9 42.5 

200 - Desirable   
400 - Permissable 

21 
Total Alkalinity (as CaCO3) 
,mg/l 

IS 3025 Part 
23 182 150 162 

 - 200 - Desirable   
 - 600 - Permissable 

22 
Total Hardness (as 
CaCO3) ,mg/l 

IS 3025 Part 
21 560 406 254 

300 - Desirable   
600 - Permissable 

23 Zinc (as Zn) , mg/l 
IS 3025 Part 
49 3.8 3.1 1.1 

5 - Desirable   
15 - Permissable 

24 Cadmium (as Cd) , mg/l 
IS 3025 Part 
41 BDL BDL BDL 

0.01 – Permissiable 

25 Lead (as Pb) , mg/l 
IS 3025 Part 
47 BDL BDL BDL 

0.05 – Permissable 

26 Dissolve Oxygen ,mg/l 
IS 3025 Part 
38 4.8 5.3 6.5 

No guideline 

27 
Chemical Oxygen Demand, 
mg/l 

IS 3025 Part 
58 351 390 127 

250 

 C/L- Colourless, , BDL- Below Detectable Limit, O/L – Odour Less, U/O – Un Objectionable,NTU- 
Nephrolatic Turbidity Unit, MPN- Most Probable Number  
SW1: Yamuna River, SW2, Hindon River, SW3: Upper Ganga Canal, SW4: Meerut (Nala) 

Source: Field monitoring conducted by the Consultant 
 
134. Ground Water Quality. The Ground water samples were collected from borewells at  5 
locations (Figure 13) along the proposed alignment for analysis of Physico-chemical 
characteristics. Sampling was done in December 2018. 
 
135. The collected samples were analyzed as per the Bureau of Indian Standards (BIS) limits 
(IS 10500-91, revised 2003) for drinking water. The Physico-chemical characteristics of ground 
water samples collected are summarized in Table 18 and laboratory-testing report is provided in 
Appendix 3. 
 

Table 18: Physico-chemical Characteristics of Ground Water along the Proposed 
Alignment 

S. 
No. Parameter Unit GW1 GW2 GW3 GW4 GW5 

Prescribed 
Desirable 

limits as per 
IS 10500 : 

1991 

Prescribed 
Permissible 
limits as per 

IS 10500 : 
1991 

1 Colour Hazen  < 2 < 2 < 1 < 1 < 1 5 Max 15 Max 

2 pH 
at 

25°C 7.65 7.43 7.22 7.31 7.4 6.5 – 8.5 NR 

3 Electrical  
at 

25°C 1140 1280 1000 867 911 - - 
4 Turbidity NTU 2 2 2 1 1 1 Max 5 Max 

5 

Total 
Dissolve 
Solids mg/l 740 830 652 560 588 500 Max 2000 Max 
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S. 
No. Parameter Unit GW1 GW2 GW3 GW4 GW5 

Prescribed 
Desirable 

limits as per 
IS 10500 : 

1991 

Prescribed 
Permissible 
limits as per 

IS 10500 : 
1991 

6 
Calcium (as 

Ca)  mg/l 73.7 105 62.2 52.1 58.5 75 Max 200 Max 

7 

Calcium 
Hardness 

(as CaCO3)  mg/l 184 262 156 130 146 - - 

8 
Chloride (as 

Cl)  mg/l 221.3 279 153.7 139 184 250 Max 1000 Max 

9 
Copper (as 

Cu)  mg/l 0.04 0.05 0.02 0.01 0.03 0.05 Max 1.5 Max 

10 
Fluoride (as 

F)  mg/l 0.32 0.39 0.23 0.19 0.23 1 Max 1.5 Max 
11 Iron (as Fe)  mg/l 0.29 0.27 0.15 0.12 0.17 0.3 Max NR 

12 
Magnesium 

(as Mg)  mg/l 35 19.4 34.2 36.4 30.6 30 Max 100 Max 

13 
Manganese 

(as Mn)  mg/l 0.07 0.11 0.07 0.04 0.06 0.1 Max 0.3 Max 

14 
Nitrate (as 

NO3)   mg/l 11.9 13.7 9.2 8.3 9 45 Max NR 

15 

Ammonical 
Nitrogen (as 

NH3-N)   mg/l 5.3 6.5 4.7 3.8 4.2 - - 

16 

Phenolic 
Compound 

(as 
C6H5OH)   mg/l BDL BDL BDL BDL BDL 0.001 Max 0.002 Max 

17 
Phosphate 
(as PO4)   mg/l 0.56 0.74 0.44 0.38 0.83 - - 

18 
Potassium 

(as K)   mg/l 23 30 18 21 33 - - 

19 
Sodium (as 

Na)   mg/l 47 58 44 47 65 - - 

20 
Sulphate (as 

SO4)   mg/l 56 64 30.6 28.1 36.2 200 Max 400 Max 

21 

Total 
Alkalinity (as 

CaCO3)   mg/l 142 154 112 92 108 200 Max 600 Max 

22 

Total 
Hardness 

(as CaCO3)   mg/l 328 342 296 280 310 200 Max 600 Max 
23 Zinc (as Zn)  mg/l 1.3 1.8 0.8 0.6 0.9 5 Max 15 Max 

24 
Cadmium 
(as Cd)  mg/l BDL BDL BDL BDL BDL 0.003 Max NR 

25 Lead (as Pb)  mg/l BDL BDL BDL BDL BDL 0.01 Max NR 

26 
Dissolve 
Oxygen   mg/l 5.4 5.6 6.2 6 5.8 - - 

27 

Chemical 
Oxygen 
Demand mg/l 8 16   BDL BDL - - 

GW1: Anand Vihar, GW2: Ghaziabad, GW3: Muradnagar, GW4: Modinagar, GW5: Meerut Cantt 
C/L- Colourless, U/O-Unobjectionable, $- Not Specified, NR: No Relaxation, BDL: Below Detectable Level 

Source: Field monitoring conducted by the Consultant 
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136. The test results of the ground water samples collected along the proposed alignment 
shows that most of the parameters analyzed were within the CPCB permissible standards. 
However, total dissolved solids and total hardness at all the locations is higher than the acceptable 
limit but lies within Permissible limit. Total dissolved solids were observed to be above acceptable 
limit at both locations having maximum concentration of 830 mg/l at Ghaziabad but was below 
the permissible limit. Alkalinity was observed to be above acceptable limit all both locations having 
maximum concentration of 154 mg/l at Ghaziabad but was below permissible limit. Total Hardness 
is also higher than its acceptable limits at all locations with 342 mg/l maximum at Ghaziabad but 
is below permissible limits. Dissolved oxygen is present at all the locations. Higher levels of 
hardness and TDS could be due to higher mineral content in the ground water especially calcium 
and magnesium. All other parameters are well within the desirable limits.  
 
1.5 Meteorology and Climate    
 
137. The climate of both the project region is subtropical. There are four major seasons. The 
winter season commences from December and ends in February; summer season extends from 
March and ends in May. The monsoon period starts from June and ends in September. The 
months of October and November are transition months.  
 
(a) Temperature 
 
138. The climate of Delhi is semi-arid with extreme summer and winter. The cold wave from 
the Himalayan region makes winters very chilly. In summer, the heat wave is immense, and the 
minimum and maximum temperature variation is 27 °C to 45 °C and in winter temperature 
variation is 3 °C to 22 °C. Storms are common during summer in May and June when day 
temperature exceeds 40 °C.  
 
139. The climate of Uttar Pradesh sub-region is characterized by a cold winter, a hot summer 
and general dryness except during the south-west monsoon season. Air of oceanic origin reaches 
the districts in NCR only during the monsoon seasons. Temperature varies from mean maximum 
of 41 °C in summer to mean maximum of 21 °C in January while the minimum temperature drops 
down occasionally to about the freezing point of water and frost occur.  
 
140. The onsite data collected for the winter months of November - December 2018 indicates 
a maximum temperature of 26.2 oC and minimum temperature of 24.5 oC. Average monthly 
temperature data for the region in the last century is presented in Table 19. 
 

Table 19: Average Monthly Temperature data (1901-2000)  

Month Period No. of 
Years 

Mean Temperature oC Mean Rainfall in 
mm Maximum Minimum 

January 1901-2000 100 20.8 7.8 20.9 
February 1901-2000 100 23.7 10.3 21 
March 1901-2000 100 29.6 15.4 14.5 
April 1901-2000 100 36 21.5 10.7 
May 1901-2000 100 39.8 26.2 14.1 
June 1901-2000 100 39.4 28.3 66.3 
July 1901-2000 100 35.2 27 198.4 
August 1901-2000 100 33.6 26.2 206.5 
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Month Period No. of 
Years 

Mean Temperature oC Mean Rainfall in 
mm Maximum Minimum 

September 1901-2000 100 34 24.7 130.3 
October 1901-2000 100 32.9 19.4 20.8 
November 1901-2000 100 28 12.8 3.9 
December 1901-2000 100 22.7 8.4 8.8 

Source: India Meteorological Department, Govt. of India 
 
(b) Rainfall   
 
141. As per IMD long term data, average annual rain fall in the project region is 797.3 mm. The 
maximum rainfall occurs during the monsoon months. The rainfall during monsoon months has 
been recorded as 672.90 mm. The onsite data recorded a rainfall of 0 mm in the months of  
November - December 2018. 
 
142. The maximum monthly rainfall takes place during the month of July, last five year 
monthwise rainfall data is given in Table 20. 
 

Table 20: Rainfall Pattern in Project Region 
YEAR 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

Rainfall Pattern in Uttar Pradesh 

January 3.3 3 0.8 20.9 21.1 48.4 30.2 0 47.8 5.8 

February 4.7 13.3 15.3 0.5 68.6 29.5 22.9 1.6 0 0 

March 1.7 0.4 4.5 2.5 3.6 23.1 98.9 17.8 7 2 

April 8.5 0.3 4.4 6.5 1.5 5.4 21.9 0 11.1 9.5 

May 14.2 8.7 26.9 0.4 2.1 11.1 25.7 36.5 18.5 11.9 

June 14 12.7 168.6 6.8 189 21.8 74.6 58.1 92.7 37.4 

July 123.9 272.5 232.3 205.9 236 153.1 160.6 288.4 126.1 329.1 

August 186.2 238.6 227.2 233.8 282.6 80.4 114.6 85.4 90.1 145 

September 118.2 248.4 96 101.6 51.1 84 34.7 40.9 202.6 206.3 

October 59.8 2.6 0 0.6 59.7 14.3 0.8 0 0 7.1 

November 14.6 14.8 0 0.1 1.7 0 2.6 0 0 0 

December 3.3 3.4 0 3.1 9 15.9 0 0 7.1 0 

Rainfall Pattern in Delhi 

January 4.1 4.8 0.6 4.6 21.1 13 25.7 0 31.6 4 

February 7.1 10.5 20.8 0.1 52.1 17.3 2.2 1.3 0 0 

March 6.3 0.6 3.9 0.3 5.3 26.7 103 29.8 11 0 

April 13 0.2 5.3 13.6 3.3 7.5 32.6 0 27.4 13.3 

May 9.4 2.4 23 3.6 1.4 20.3 4.7 18.3 36.7 23.8 

June 14.6 19.9 73.7 4.4 61.9 25.9 67.2 27.8 193.5 34.5 

July 78.7 176.4 77.1 57.9 96.8 72.4 242.1 291.5 188 265.9 

August 56.2 183.5 112.3 163.5 161.8 34.9 181.7 145.1 163.9 145.5 
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YEAR 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

September 157.5 185.7 116.1 57.1 42.8 67.2 22.3 71.1 155.5 200.9 

October 0.9 1.6 0 4 11 10.5 0.1 1.5 0 0 

November 2.4 2.5 0 0.6 1.7 0.2 1.2 0 0.4 5.7 

December 0.2 10 0.2 3.9 2.1 9.6 0 0 7.3 1.2 

Source: India Meteorological Department, Govt. of India 
 
143. Humidity. Humidity range is between 43-89%, monsoon season experience the higher 
humidity as compared to summer and winter seasons. The ranges of relative humidity during 
winter, summer, monsoon and post monsoon season were 43-72, 23-44, 55-89 and 42-65% 
respectively. The one month data recorded for the month of May 2012 indicates relative humidity 
in the range of 48-64%. Relative humidity recorded in the month of November-December is in the 
range of 54-76%. 
 
144. Wind. Wind speed and wind direction play a major role in the dispersion of air pollutants. 
The stronger the winds the greater will be the dilution and dissipation of pollutants. The average 
wind speed during winter, summer, monsoon and post monsoon season is 8.6, 11.6, 10.2 and 
6.5 kmph; respectively. The highest wind speed has been recorded in the month of June followed 
by May. North-West and West are predominant wind directions. The calm conditions in the project 
region (wind speed 0-1.8 kmph) region occur about 31% in day time 19% during night time. As 
per onsite data generated for the month of May 2012, the highest recorded wind speed was 16.2 
kmph. The dominant wind directions were same as mentioned above. As per onsite data 
generated for the month of December 2018, the highest recorded wind speed was 8 kmph. The 
dominant wind directions were same as mentioned above. Figure 20 show the wind rose diagram 
in the project area. 
 

Figure 20: Wind Rose Diagrams in the Project Area 

  
IMD Wind-rose diagram (2012) Onsite Wind-rose diagram (2018) 

 

 
1.6 Ambient Air Quality  
 
145. In order to establish baseline conditions, the atmospheric concentrations of air pollutants 
were monitored during November-December 2018 (EIA study) by setting up ambient air quality 
monitoring stations. Eight monitoring locations (Table 21) were selected to generate the 



55 
 

representative samples for air quality covering residential, institutional and industrial area along 
the corridor. All the locations selected are along the existing roads with traffic. Locations of air 
monitoring stations are shown on a map in Figure 13. 
 
146.  The monitoring was carried out for Particulate Matter (PM10 and PM2.5), Sulphur Dioxide 
(SO2), Nitrogen Dioxide (NO2), Carbon Monoxide (CO), Hydro Carbons and Non-methane Hydro 
carbons (NMHC). Respirable Dust Sampler 460 BL was deployed to monitor RPM, SPM, SO2 
and NOx. The sampler was placed to obtain 24 hourly average values of the above said 
parameters with continuous sampling and based on hourly concentrations. The parameters were 
monitored and analyzed as per CPCB (Central Pollution Control Board) and NAAQS (National 
Ambient Air Quality Standards) as well as IFC Air Quality Standards. 
 
147. One grab sample was collected at each monitoring station for analyzing CO and the spot 
concentration of CO was recorded using Indicator Tube Technique. The results of air quality 
measured in the study area in comparison are given in Table 22 and, and laboratory testing report 
is provided in Appendix 3. Figure 21 present the graphical distribution of ambient air quality. The 
data presented is average for 24 hours. 
 

Table 21: Field Air Quality Monitoring Locations  
Monitoring 

Station code Location Coordinates 1st Sampling 2nd Sampling 

AAQ1 Nizamuddin 28°35'18.0"N 
77°15'27.0"E 19-20/11/2018 22-23/11/2018 

AAQ2 Anand Vihar 28°38'43.6"N 
77°19'03.0"E 20-21/11/2018 23-24/11/2018 

AAQ3 Meerut Tiraha, Ghaziabad 28°40'23.0"N 
77°24'57.0"E 21-22/11/2018 24-25/11/2018 

AAQ4 Duhai 28°44'30.0"N 
77°29'01.0"E 26-27/11/2018 29-30/11/2018 

AAQ5 Modi Nagar 28°48'57.42"N 
77°33'18.57"E 27-28/11/2018 30/11/2018-

01/12/2018 

AAQ6 Meerut Cantt 28°58'43.1"N 
77°41'34.5"E 27-28/11/2018 30/11/2018 – 

01/12/2018 

AAQ7 Hapur Road Junction, 
Meerut  

28°56'30.0"N 
77°40'08.3"E 28-29/11/2018 01– 02/12/2018 

AAQ8 Modipuram 29°02'55.3"N 
77°42'25.4"E 28-29/11/2018 01- 02/12/2018 

 
Table 22 : Air Quality Monitoring results (November-December 2018) 

Parameter AAQ1 AAQ2  AAQ3  AAQ4  AAQ5  AAQ6  AAQ7  AAQ8  GOI 
Standards 

Sulphur dioxide 
(SO2), µg/m³ 56 67.7 49.7 40.75 29 25.4 38.45 14.55 80 

Oxide of 
nitrogen (NO2), 
µg/m³ 

73.1 81.2 77.25 50.7 41.15 30.8 44.8 26.3 80 

Ammonia 
(NH₃), µg/m³ 39.35 44.3 43.4 25.9 26.3 21.8 31.3 13.2 400 

Ozone (O3), 
µg/m³ 27.65 36.2 34.85 20 21.35 9.45 24.5 11.45 100 

Particulate 
Matte (PM10), 
µg/m³ 

506.5 537.5 480 425 385.5 348.5 416 383.5 100 
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Parameter AAQ1 AAQ2  AAQ3  AAQ4  AAQ5  AAQ6  AAQ7  AAQ8  GOI 
Standards 

Particulate 
Matter (PM2.5), 
µg/m³ 

461 470.5 443 353.5 326 299 357.5 296 60 

Carbon 
monoxide 
(CO), mg/m3 

2 2 2 1.5 1 1 1 1 2 

Lead (Pb), 
µg/m³ ND ND ND ND ND ND ND ND 1 

Hydrocarbon 
(HC), µg/m³ ND ND ND ND ND ND ND ND 1 

Mercury (Hg), 
µg/m³ ND ND ND ND ND ND ND ND * 

Hydrogen 
Fluoride (HF), 
µg/m³ 

ND ND ND ND ND ND ND ND * 

Arsenic (As), 
ng/m³ ND ND ND ND ND ND ND ND 6 

Nickel (Ni), 
ng/m³ ND ND ND ND ND ND ND ND 20 

Meteorological Data 
Temperature0C  24.9 21.8 25 20.9 23.85 24.6 24.1 22.75 - 
Relative 
Humidity 
(RH)% 

69.5 68.5 55.5 64.5 66.5 52 58 72 - 

Rainfall, mm 0 0 0 0 0 0 0 0 - 
Wind Direction E S NW W SW W NNW SW - 
Wind Speed, 
km/h 4.5 4.5 4.5 5 8 3.5 5.5 5 - 

 
Figure 21: Status of Air Quality along the Proposed Alignment (Nov-Dec 2018) 

 
Source: EIA consultant field survey  
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148. Results of the ambient air monitoring show that PM10 and PM2.5 values in all the monitored 
locations are much higher than the permissible level of NAAQS (100μg/m3 and 60μg/m3) as well 
as IFC standards. A maximum value of 470.5μg/m3 and a minimum value of 296 μg/m3 was 
observed for PM2.5 in the study area while for PM10, a maximum value of 537.5μg/m3 and a 
minimum value of 348.5 μg/m3 was observed. The SOx values recorded at all the study areas are 
lower than the permissible limit. The NOx values recorded at all the study areas are lower than 
the permissible limit except at Anand Vihar. The range of SOx varied from 14.55 μg/m3 to 67.7 
μg/m3 while NOx varied from 26.3 μg/m3 to 81.2 μg/m3. The CO is within permissible limit while 
HC and heavy metal values at all locations were below the detectable limits.  
 
149. The air quality of the region is poor. The NCR has been experiencing poor air quality 
during winter since the past few years. The higher values of PM10 and PM2.5 are due to: the 
heavy vehicular traffic along the main road comprising buses, cars, trucks, tempo (3 wheelers), 
motorbikes and rickshaws and pollution from burning of crop residues in neighboring areas. In 
addition sampling was carried out in winter when there was less wind and the effects of inversion 
prevented pollutants from dispersing in in the atmosphere. This RRTS has been planned 
considering improvement in air quality as one of the objectives. All the other parameters are well 
below the permissible limits. The RRTS project incorporates all the mitigation measures during 
the construction and operational phase thereby not deteriorating the existing air quality.  
 
1.7 Acoustics Environment Quality 
 
150. Noise Levels. The ambient noise level sampling was conducted along the alignment with 
an objective to establish the baseline noise levels and assess the impacts of total noise expected 
due to the proposed RRTS. Noise monitoring was conducted at eight locations during  the month 
of June 2019 as shown in Figure 13. Table 23 show details of the noise monitoring locations and 
noise landuse/zone under GOI NAAQS and the World Bank – Environment, Health and Safety 
(WB-EHS) guidelines. As shown in table 23 most noise zones are commercial. This is because 
there has been ribbon type of development and establishment of commercial businesses all along 
the road (former NH58) which the RRTS alignment follows for most of its length. The presence of 
the commercial businesses and traffic congested road qualifies most locations to be designated 
as commercial zone for noise.  
 
151. Sampling duration was taken on hourly basis in order to have an assessment of the Day 
and Night time noise levels. The results of the noise quality have been reported as Leq, Lday,Lnight, 
LDN. The noise levels so obtained are summarized in Table 24 and presented graphically in Figure 
22 and 23. The laboratory testing report is provided in Appendix 3. 
 

Table 23: Noise Monitoring locations  
Station 
Code Area 

Representative 
Landuse 
(GOI/IFC) 

Monitoring 
location 

Monitoring Date 

N1 Hz. Nizzamuddin, 
Delhi 

Commercial for 
both GOI and IFC At Ground level 28/06/2019 

N2 Anand Vihar, Delhi Residential for 
both At Ground level 28/06/2019 

N3 Ghaziabad Commercial for 
both At Ground level 28/06/2019 

N4 Near Duhai Depot Commercial for 
both 

At Ground level 29/06/2019 
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Station 
Code Area 

Representative 
Landuse 
(GOI/IFC) 

Monitoring 
location 

Monitoring Date 

N5 Modi Nagar Commercial for 
both 

At Ground level 29/06/2019 

N6 Meerut Cantt. Commercial for 
both  

At Ground level 29/06/2019 

N7 Hapur Road Commercial for 
both 

At Ground level 30/06/2019 

N8 Modipuram Residential for 
both 

At Ground level 30/06/2019 

 
Table 24: Hourly equivalent Noise levels, dBA (June 2019) 

Location Code N1 N2 N3 N4 N5 N6 N7 N8 

Day 6.00 78.2 75.3 73.1 77.7 79.1 71.1 84.9 73.0 

7 85.7 81.1 76.5 80.3 83.5 74.1 89.1 76.4 

8 89.4 84.4 78.7 81.2 85.2 73.6 93.3 79.4 

9 93.1 85.5 91.2 82.1 92.4 76.4 94.1 76.4 

10 99.8 90.6 95.3 78.8 95.5 72.2 96.3 75.5 

11 96.3 93.3 96.4 76.9 96.1 72.3 94.2 74.1 

12 89.1 88.9 95.4 77.2 97.2 77.1 98.2 73.1 

13 85.2 85.8 90.9 74.0 95.5 76.6 97.7 72.4 

14 80.3 82.4 85.1 73.1 89.4 73.2 96.1 70.4 

15 88.0 83.6 86.5 74.4 87.8 77.7 95.2 76.5 

16 90.2 86.0 87.8 76.2 85.3 76.4 98.6 72.5 

17 93.0 87.6 91.5 80.0 89.3 70.4 90.3 80.3 

18 97.2 86.4 93.3 78.2 94.2 79.2 91.4 76.8 

19 92.7 84.2 95.6 76.5 92.4 75.5 99.4 77.4 

20 90.1 80.3 97.1 75.5 88.9 77.0 91.4 72.8 

21 87.7 78.8 94.2 73.1 85.1 73.9 88.2 71.3 

Night 22.00 76.8 76.2 85.4 72.2 82.7 76.9 76.5 70.0 

23 76.5 71.3 73.7 71.4 80.3 73.1 73.1 72.1 

24 72.2 68.2 70.2 70.2 79.3 71.3 72.8 68.5 

1 70.4 67.8 69.5 69.9 78.8 67.7 70.4 67.7 

2 70.9 65.2 67.1 68.8 77.8 68.8 71.4 68.9 

3 72.1 63.6 67.5 68.4 78.1 69.0 72.2 69.1 

4 73.5 69.1 66.4 65.4 76.5 70.0 71.2 67.1 

5 77.7 73.8 68.1 64.3 75.0 70.1 73.1 68.2 

Maximum 99.8 93.3 97.1 82.1 97.2 79.2 100.6 80.3 

Minimum 70.4 63.6 66.4 64.3 75 67.7 70.4 67.1 
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Location Code N1 N2 N3 N4 N5 N6 N7 N8 

Ld 92.8 86.7 92.7 78 92.2 75.4 96.3 75.8 

Ln 74.4 71.2 77.1 69.5 79.1 71.9 72.9 69.2 

L10 91.4 85.5 91.6 78.6 91.4 78.8 94.7 77.3 

L50 86.1 86 91.9 80.3 93.9 78.6 85.2 81.9 

L90 80.6 80.5 86.4 74.8 88.4 75.9 79.7 76.4 

Leq 73.5 73.4 79.3 71.7 81.3 69.9 72.6 69.3 

Noise 
limits 
(GOI) 

Day 65.0 55.0 65.0 65.0 65.0 65.0 65.0 55.0 

Night 55.0 45.0 55.0 55.0 55.0 55.0 55.0 45.0 
Noise 
limits 
(WB-
EHS) 

Day 70.0 55.0 70.0 70.0 70.0 70.0 70.0 55.0 

Night 70.0 45.0 70.0 70.0 70.0 70.0 70.0 45.0 

  
 

Figure 22: Hourly Measured Noise Level along the Proposed Alignment (June 2019) 

 
 

Figure 23: Noise levels at monitoring locations 
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152. Monitoring results shows that noise levels at all the monitored locations are higher than 
the permissible limits for all zones for both GOI NAAQS limits as well as WB – EHS guideline 
limits except for N4 where the night time noise level is just below the limit under WB-EHS 
guidlienes. Vehicular traffic is observed as the main source of noise along the project alignment.  
 
153. Vibrations. The sources of the vibration during construction of a RRTS line is mainly due 
to operation of various construction equipment during construction phase and due to running of 
RRTS during operation phase. The RRTS project includes construction of elevated and 
underground routes. The impacts of vibrations during construction are not anticipated for elevated 
section while the underground section is 14.15 km long and passes through area having old 
structures and buildings. 
 
154. The places over underground route in Delhi include Khichdipur area having Ghazipur 
drain running parallel to the alignment in addition to cemetery, temple, school and old structures. 
The underground section in Meerut include mosque, old commercial/residential structures, 
automobile workshops and open area. The details of these receptors are given in table 30. 

 
B. Ecological Environment 
 
155. In order to assess the ecological baseline of the project area an assessment has been 
carried out in and around the project area. The field assessment included inventory of flora and 
fauna survey (identification and documentation of specifies and conservation status). The 
methodology adapted and findings of the surveys are discussed in subsequent sections.  
 
2.1 Biodiversity Assessment Methodology 
 
156. Desk Review and Screening. The purpose of the desk study was to identify habitats and 
species of conservation value that may not have been present or apparent during the field surveys 
(e.g. season specific plants). Desk study was carried out by referring to literature related to 
ecology and biodiversity of the region or other related areas encompassing the proposed site. 
Literature review was also undertaken by collecting and stating research papers and reports 
specific to the region. In addition screening was carried out using the IBAT tool.   
 
157. Flora & Fauna Survey. Field study was carried out in December 2018. Tree inventory 
has been carried out along the proposed alignment. Tree with Girth at Breast Height (GBH) 30 
cm have been counted. Apart from tree survey, a list of trees, shrubs, herbs, climber and grasses 
was prepared from literature review to create the detailed account of local vegetation that may 
not have been encountered during the field study. Being in an urban area the biodiversity values 
of the trees to be removed along the project alignment is low. Trees with GBH < 30 cm are 
considered young trees which will be considered for transplantation.  
 
158. Observations. Observations were made for all possible habitats, trees and fauna species 
in and around the site (except microorganisms). All possible landscape features and areas in the 
site were visited to collect the required amount of data. The observations recorded are site, time 
and season specific observations. 
 
2.2 Eco-Sensitive Zones  
 
159. There are no environmentally sensitive zones within the direct impact zone of the 
proposed Delhi-Ghaziabad-Meerut RRTS. The project alignment is located within a densely 
populated area with negligible ecological value. Screening by the Integrated Biodiversity 
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Assessment Tool (IBAT) of the project alignment with a 3km buffer shows that there is 1 key 
biodiversity area and 55 species listed in the Internationl Union for Conservation of Nature (IUCN) 
red list. The IBAT map of the project area is provided in figure 24 and the IBAT screening report 
is provided as appendix 11. The key biodiversity area is the Okhla Bird Sanctuary which is located 
approximately 1.8km south of the project alignment. Further details on the sanctuary is provided 
below. 
 

Figure 24: IBAT Screening Map of Project Alignment  

 
 
160. As the proposed alignment crosses Yamuna River, it will encroach into Yamuna flood zone 
including wetlands (a WWF identified wetland). The wetland performs several ecological functions 
such as groundwater recharge, flood buffering, water purification, providing habitat to a number 
of plant and animal species, and enhancing landscape aesthetics (Sarovar, December 2018). 
However as per present situation, the floodplains of river Yamuna have been thoughtlessly 
exploited for social, religious and illegal sand-mining and as much as 40% of the area has been 
encroached upon and fallen prey to various development projects (including those even 
supported by Government) resulting in rapid shrinking of the wetlands.  
 
161. Dissolved oxygen level in Yamuna river in the Delhi section is below the CPCB permissible 
limit and has no aquatic life due to the high level of pollution caused mainly by the discharge of 
untreated sewage from the the city. The other physico-chemical parameters also suggest high 
level of pollution in Yamuna river in Delhi stretch. In addition the wetlands near the river are treated 
as wastelands and is often used for dumping garbage and other land uses such as agriculture 
and construction. 
 
162. Okhla Wildlife Sanctuary, The Okhla Bird Sanctuary, which is an ecological sensitive 
zone declared by MOEF&CC, is also located in the Yamuna Wetland area. The alignment of the 

Project 
alignment 

Okhla Bird 
Sanctuary 
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proposed Delhi-Ghaziabad-Meerut RRTS corridor is at a distance of 1.82 km from the northern 
boundary of Okhla Bird Sanctuary. The sanctuary area is an important feeding and roosting area 
for a wide variety of both resident and migratory waterfowl. Migratory fowl species that are 
popularly seen in the sanctuary include Shoveller Duck, Northern Pintail, Common Teal, 
Gadwall Duck and Blue Winged Teal. All these species are classified as least concern (LC) 
under the IUCN red list. During winter months thousands of these birds are known to flock 
in the sanctuary area. 

 
163. As per notification dated 09/08/2015 published in MOEF&CC “Notification declaring Eco-
sensitive Zone (ESZ) around Okhla Bird Sanctuary in the State of Uttar Pradesh and National 
Capital Territory of Delhi”, the extent of Eco-sensitive Zone is upto 1.27 km from the boundary of 
Okhla Bird Sanctuary. Therefore the proposed RRTS does not lie in the eco-sensitive zone of 
Okhla Bird Sanctuary and hence clearance is not required. However, a no objection certificate 
has been taken by NCRTC from the bird Sanctuary which is enclosed at Appendix 2. As per the 
discussion with the officials of Okhla Bird Sanctuary and field observations the sanctuary mainly 
harbors migratory birds and the migration takes place during winter season. The commonly 
observed bird species in the sanctuary are shown in Figure 25. 
 

Figure 25: Commonly observed bird species in the Okhla Bird Sanctuary 

 
 

164. The Yamuna wetland is located between 28°30'N and 77°22'E to 28°46'N and 77°13'E 
on the eastern outskirts of Delhi. The site has an area of 20,000 ha (35 kms stretch of Yamuna 
River 10 km south to 10 kms north of the city). The area is largely contained within bunded 
embankments along the narrow flood plain along the Yamuna banks. The wetland comprises 
small areas of marsh and a mosaic of arable land, pasture, waste land, and urban dwellings. The 
wetland provides a habitat to submerged, emergent and floating vegetation type plants including 
water hyacinth (Eichhorniacrassipes), species of Vallisneria, Hydrilla, Potamongeton 
(Submerged), Salcinia and Azolla (floating –limnetic zone), Nymphaea (water lily) and Nelumbo 
(Lotus) (Floating –Littoral zone), Phragmites and Typha (emergent), and trees such as Tamarix. 
Big flocks of migratory birds make their way to these wetlands every winter in search of ideal 
habitats. At low water levels, much of the exposed riverbed is cultivated.  
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Figure 26: RRTS alignment crossing Yamuna Wetland 

 
 
165. The project corridor passes through Yamuna Flood Zone as an elevated viaduct for a 
length of approximately 3.5 km including crossing the river Yamuna itself as shown in Figure 26. 
In the section where there is no waterflow, the RRTS viaduct will be built on RCC piers 
(approximately 2m diameter) spaced at 30-35 m intervals over pile foundations. A pre-stressed 
concrete superstructure will be installed on top of the RCC piers (sub structure). Approximately 
700m of the superstructure or viaduct will be located in the section of the Yamuna river with water.  
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2.3 Floral Diversity 
 
166. Site visits were conducted in and around the project area in December 2018. It included 
walk through surveys along the project alignment and recording of vegetation seen. Additional 
literature reviews were conducted to seek information on floristic/vegetation diversity and create 
a detailed account of local vegetation that may not have been encountered during the walk 
through surveys. Although most of the proposed RRTS alignment passes through urban/city area, 
it passes through small forest patches in areas in Ghaziabad and Meerut district at a few locations. 
In Ghaziabad, the alignment passes through roadside tree plantation from km 16.4 to km 21.3. 
This tree plantation with an area of 0.5027 hectare is designated as a protected forest area. There 
are also some trees at the Ghaziabad RRTS Station area. In Meerut a road black-topping section 
passes through forested area from km 71.6 to km 75.0. The road black-topping is being done to 
widen the road ROW and compensate for the road space that will be occupied by the RRTS 
alignment. Hence, the RRTS alignment in this section is located in the median of the existing 
road. These forests are designated as “protected forests” which is defined by the Forest Act as 
“..any forest-land or waste-land which, is not included in a reserved forest but which is the property 
of Government, or over which the Government has proprietary rights, or to the whole or any part 
of the forest produce of which the Government is entitled.”  
 
167. Most of the trees observed were old mature trees. A total of 10,292 (3,683 under road 
blacktopping and 6,609 for RRTS alignment and stations) trees are present along the alignment. 
The trees include commonly observed native and non-native species like Neem, Pipal, Gulmohor, 
Sheesham, Babool, Mango, Sheerish, palm, coconut etc. are the dominating species to be 
affected. A series of newly planted trees were observed throughout the corridor along the 
proposed alignment which are likely to get affected during construction of RRTS. No horticulture 
is present at sections where RRTS follows median of the existing road. Given that most of the 
project alignment is located along the road, minimal herbs, shrubs, grasses, climbers were 
observed during the walk through survey. The road black-topping which was already proposed 
by the Uttar Pradesh (UP) Public Works Department (PWD) is now being taken up by NCRTC. 
However 10 times more trees than the affected trees shall be planted along the corridor on a 
location decided appropriate to compensate the impact and to make it better than present. The 
application will be made to local city administration for tree cutting / trimming at project site and 
Compensatory plantation will be done as per the guidelines of state. Emphasis will be given for 
the plantation of native trees.  
 
2.4 Faunal diversity 
 
168. To study faunal diversity and richness in the area, random sightings were recorded during 
the walk through surveys. For reptiles, stone lifting was done; rock crevices and wall space of 
structures in the site were checked. Amphibians were searched near the stagnant water pools 
and small streams. Insects were observed on underside of leaves, nests, rock crevices, bushes 
and other places. Birds that were seen were recorded. Findings of the walk through survey are 
described in the following paragraphs. 
 
169. Mammals observed in the project area include house rat, common Squirrel, domestic 
cattle, cats and dogs. Majority of the animals sighted were domestic / feral animals including: 
Cow, Buffalo, Horse, Donkey, Goat, Pig, and Dog. A total of 13 bird species were recorded in the 
area. These include Pariah kite (Milvus migrants), Red-wattled Lapwing (Vanellus indicus), 
Spotted dove (Streptopelia chinensis), White breasted king fisher (Haleyon smyrensis), Indian 
roller (Coracias benghalensis), Hoopoe (Upupa epops), Common green bee eater (Merops 
orientalis), common myna (Acridotheres tristis) and black drongo (Dicrurus adsimilis). None of the 
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species are classified as endangered under the IUCN red list or protected under the Indian Wildlife 
Protection Act (1972 and amended in 1993) or were considered rare. Honey bee, Mosquito, 
Harvester ant colony Black Crazy Ant, Grasshoppers etc. are some of the commonly observed 
insects around the project alignment. Some spider species which were also spotted in the project 
area were found to be common species that are associated with urban environments. 
 
2.5 Conclusion of Biodiversity Assessment 
 
170. Rare, Endangered or Critically endangered species. Screening of the project area by 
IBAT shows that there maybe 55 IUCN red list species within a 3km buffer of the project 
alignment. This includes 12 critically endangered, 14 endangered and 29 vulnerable species. This 
included 30 bird species, 12 mammal species, 5 reptile species and 5 fish species. However, as 
described above the walk through surveys did not find any endangered, critically endangered or 
legally protected species in the project area or identify any potential that such species that could 
be present. Given that the project alignment is located mostly in densely populated urban areas 
along an existing road with heavy traffic it is likely that faunal species present in the project area 
are mainly domestic or pest-like species as described in para 168. Given that the Okhla bird 
sanctuary and Yamuna wetlands are located close to the project alignment and within the 3km 
zone screened by IBAT it is likely that the 55 IUCN species identified in iBAT are mostly located 
inside these two ecological areas and not within the Project Zone of Influence. 
 
C. Socio-economic Environment 
 
3.1 Demography 
 
171. The present population of Delhi is 16753235 or 1.68 crore as per census of 2011 whereas 
it was 1.38 crores as per census 2001, thus exhibiting a decadal growth rate of 21%. This is far 
lesser than the growth rate of the previous decade, 1991 to 2001, of about 47%. It thus appears 
that the population growth of NCT Delhi is now showing a tendency towards stabilization.  
 
172. Total area of Delhi is 1,483 sq. km. with a population density of 11,297 which is higher 
than national average 382 per sq km. In 2001, density of Delhi was 9,340 per sq km, while national 
average in 2001 was 324 per sq km. Literacy rate in Delhi has seen upward trend and is 86.34 
percent as per 2011 population census. Of that, male literacy stands at 91.03 percent while female 
literacy is at 80.93 percent. In 2001, literacy rate in Delhi stood at 81.67 percent of which male 
and female were 87.33 percent and 75.24 percent literate; respectively. The Sex Ratio of Delhi is 
866, which is below national average of 940 as per census 2011 as mentioned in Table 25. In 
2001, the sex ratio was 821 per 1000 males in Delhi.  
 

Table 25: Demographics of Delhi 
Description Rural Urban 

Population (%) 2.50% 97.50% 
Total Population 419319 16333916 
Male Population 227000 8749410 
Female Population 192319 7584506 
Sex Ratio 55.61% 26.56% 
Child Sex Ratio (0-6) 847 867 
Child Population (0-6) 809 868 
Child Percentage (0-6) 55.61% 26.56% 
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Description Rural Urban 
Literates 300539 12462813 
Average Literacy 82.67% 86.43% 
Male Literacy 90.04% 91.05% 
Female Literacy 74.03% 81.10% 

 
173. According to the 2011 census Ghaziabad district, has a population of 4,661,452. The 
district has a population density of 3,967 inhabitants per square kilometer. Its population growth 
rate over the decade 2001-2011 was 41.66 %. Ghaziabad has a sex ratio of 878 females for every 
1000 males, and a literacy rate of 85%, details are given in Table 26. 
 

Table 26: Demographics of Ghaziabad 
Description Rural Urban 

Population (%) 32.54% 67.46% 
Total Population 1516878 3144574 
Male Population 807690 1674113 
Female Population 709188 1470461 
Sex Ratio 878 878 
Child Sex Ratio (0-6) 851 849 
Child Population (0-6) 245054 418313 
Male Child (0-6) 132407 226214 
Female Child (0-6) 112647 192099 
Child Percentage (0-6) 16.16% 13.30% 
Male Child Percentage 16.39% 13.51% 
Female Child Percentage 15.88% 13.06% 
Literates 945431 2452976 
Male Literates 573052 1298801 
Female Literates 372379 1154175 
Average Literacy 74.34% 89.98% 
Male Literacy 84.86% 89.70% 
Female Literacy 62.42% 90.29% 

 
174. Meerut City is the headquarters Meerut District which, according to the 2011 census, has 
a population of around 3.4 million. Males constitute 53.06% of the population and females 
46.94%. The percentage decadal growth in 2001-2011 stands at 15.92%. The sex ratio in Meerut 
is 885, lower than the state average of 908; while the child sex ratio is 850, lower than the state 
average of 899. 14.16% of the population is under 6 years of age. The district has a density of 
1347 persons/km2. The overall literacy rate is 74.80%, higher than the state average of 69.72%, 
see Table 27 for details. 
 

Table 27: Demographics of Meerut 
Description Rural Urban 
Population (%) 48.87% 51.13% 
Total Population 1684832 1762573 
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Description Rural Urban 
Male Population 896456 932736 
Female Population 788376 829837 
Sex Ratio 879 890 
Child Sex Ratio (0-6) 849 850 
Child Population (0-6) 261109 227162 
Male Child (0-6) 141185 122776 
Female Child (0-6) 119924 104386 
Child Percentage (0-6) 15.50% 12.89% 
Male Child Percentage 15.57% 13.16% 
Female Child Percentage 15.21% 12.58% 
Literates 1035699 1177784 
Male Literates 627526 670241 
Female Literates 408173 507543 
Average Literacy 72.75% 76.71% 
Male Literacy 83.09% 82.75% 
Female Literacy 61.06% 69.96% 

Source: DPR 
 
175. As part of the study, development plans of Delhi, Ghaziabad, Muradnagar, Modinagar, 
and Meerut have been studied. The development plans have projected the population and 
economic activities for each of the towns for the year 2011 & 2021 in accordance with the 
proposed development as depicted in Figure 27 & 28. 
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Figure 27: Demographic profile along the corridor4 

 

 
4 1 lakh = 100,000 
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Figure 28: NCR Occupational profile 

 
Source: DPR 

 
176. NCR is a diverse region. Hindi is the most widely spoken language in NCR. English is 
primarily used as the formal language by business and government institutes. Over time many 
people came and settled here from various parts of India and abroad. NCR’s population is divided 
in some major linguistic groups like Punjabi, Haryanavi, Marwari and Bhojpuri. While Bengali, 
Garhwali, Kumaoni, Marathi, Gujarati and Urdu are minorities. Main socio-economic features of 
project region are given in Table 28.  
 

Table 28: Socio-economic profile along the Project region 
Parameter NCT Delhi Ghaziabad  Meerut 
Population 16787941 4681645 3443689 
Total Workers 5587049 4770141 1090539 
Main Workers 5307329 3821948 890810 
Marginal Workers 279720 948193 948193 
Non-Workers 11200892 9805527 9805527 
Cultivators 15773 69775 110440 
Agricultural Labourers 37431 160566 217120 
Household Industry Worker 419273 66885 50441 
Other Worker 4084522 637214 508428 
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3.2 Literacy and Education 
 
177. Total literates in project region are 20,076,027 of which 113,403,349 are male and 
8,735,678 are females. Average literacy rate of the region is 80.48% of which male and female 
literacy was 86.92% and 73.14%; respectively.  
 
3.3 Socio-Economic Survey  
 
178. A socio-economic survey was undertaken for the proposed RRTS corridor to assess the 
socio-economic conditions of project-affected families/people and to examine the impacts of the 
proposed RRTS alignment on their conditions. There are two types of impacts on the Project 
affected people. One is the displacement of residential house and another is displacement of 
commercial establishments. Agriculture land is also required for the project. Detailed surveys 
have been undertaken along the project corridor. Findings of the socio-economic study have been 
separately provided in the Resettlement Plan. 
 
3.4 Archaeological Sites and Cultural Resources 
 
179. The RRTS passes through main market of Meerut city and Khichdipur area of Delhi which 
are very old and have commercial, residential and institutional buildings. The chainage for the 
underground sections are: i) 8.82 km – 15.5 km in Delhi area and ii) at 65.84 km  – 71.51 km in 
Meerut area. However, this section will be underground. There are no archaeological sites of local 
or national importance within 150m from the centre line along the alignment. However there are 
three old mosques in the underground Meerut city section at chainages of 68.6 km, 69.0 km and 
69.9 km. A picture of one of the three mosques is provided in figure 29. These mosques are not 
state or national protected monuments. 
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Figure 29: Meerut Mosque 

 
 

Figure 30: Khichdipur Area  
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3.5 Sensitive Receptors  
 
180. An inventory of sensitive receptors such as schools, colleges, hospitals, places of worship, 
monuments/statue structures etc. within 150 m on either side of RRTS line alignment was carried 
out. In total there are 157 sensitive receptors within 150m and 115 receptors within 50m. The list 
of sensitive receptors is provided in Table 29.  
 

Table 29: List of Sensitive Receptors along the Project   
Sl. 
No. Description  Within 150 m on 

Either side 
Within 50 m on 

Either side 
1 Educational Institutions 55 29 
2 Health Centers 24 20 
3 Religious Places 70 59 
4 Archaeological Monuments  0 0 
5 Industries 8 7 

 Total  157 115 
 
181. Detailed list of these receptors (location, distance, type etc.) is prepared and presented in 
table 30. 
 

Table 30: Details of Sensitive Receptors with in 150m from RRTS alignment 
S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

Educational Institutes 

1 Institute of Driving and 
Traffic Research Centre 1.2 0  28°34'59.36"N  77°15'38.27"E Elevated 

2 Govt. Senior 
Secondary School RHS 5.65 40  28°35'22.33"N  77°18'7.77"E Elevated 

3 Delhi Paramedical & 
Management Institute RHS 5.92 35  28°35'31.58"N  77°18'14.75"E Elevated 

4 Rajdhani Public School RHS 8.2 35 28°36'30.94"N  77°19'5.43"E Elevated 

5 MCD Primary School LHS 9.8 30  28°37'9.13"N  77°19'8.00"E Underground 

6 Mayo International 
School LHS 10.8 20  28°37'52.92"N  77°18'51.83"E Underground 

7 CBSE Office LHS 11.7 20 28°37'56.63"N  77°18'49.49" Underground 

8 Allen House Public 
School RHS 21.4 20  28°40'8.13"N  77°23'17.94"E Elevated 

9 
Modern Institute of 
Teacher Education 
Centre 

LHS 25.2 20  28°40'40.14"N  77°25'15.36"E Elevated 

10 Sushila Devi Women 
Polytechnic College LHS 25.3 20 28°40'41.10"N  77°25'16.96"E Elevated 
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S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

11 

Institute of 
Management 
Technology Centre for 
Distance Learning 

RHS 28.1 50  28°41'41.54"N  77°26'32.76"E Elevated 

12 CSHP Memorial Public 
School LHS 28.35 30  28°41'50.18"N  77°26'35.61"E Elevated 

13 
AMOGHA Institute of 
Professional & 
Technical Education 

RHS 32.2 40  28°43'24.30"N  77°28'8.22"E Elevated 

14 H.R.Institute of 
Technology LHS 32.3 80  28°43'29.89"N  77°28'5.34"E Elevated 

15 Institute of Productivity 
& Management RHS 32.45 30  28°43'30.98"N  77°28'14.36"E Elevated 

16 
Institute of 
Management & 
Research 

RHS 32.7 60  28°43'36.88"N  77°28'21.52"E Elevated 

17 Adhunik Group of 
Institutions LHS 33.1 100 28°43'49.50"N  77°28'23.20"E Elevated 

18 Sir Chhoturam Kissan 
Kanya Inter College LHS 33.3 30  28°43'53.30"N 77°28'29.80"E Elevated 

19 ITS Dental College RHS 36.3 30  28°45'9.70"N  77°29'43.26"E Elevated 

20 Govt. ITI RHS 36.6 60  28°45'16.13"  77°29'48.96"E Elevated 

21 Mount Carmel School RHS 37 110  28°45'25.18"N  77°30'1.77"E Elevated 

22 Aum Sun Public 
School LHS 37.9 15  28°45'50.96"N  77°30'16.92"E Elevated 

23 
Tejpal Singh Tyagi 
Kushal Pal Singh 
Tyagi Degree College 

RHS 38.8 80  28°46'11.08"N  77°30'40.41"E Elevated 

24 Public School RHS 39 40  28°46'16.98"N  77°30'44.00"E Elevated 

25 Shree Hans Inter 
College LHS 39.8 90  28°46'39.46"N  77°30'58.60"E Elevated 

26 
Unique Institute of 
Management & 
Technology 

RHS 40.2 130  28°46'44.50"N  77°31'14.56"E Elevated 

27 Maharshi Vidhya 
Mandir School RHS 40.6 70  28°46'55.97"N  77°31'24.01"E Elevated 

28 SRM Institute of 
Science & Technology RHS 42.8 120  28°47'48.01"N  77°32'14.63"E Elevated 

29 Heritage Careers 
Academy LHS 43.1 100  28°48'2.51"N  77°32'16.73"E Elevated 
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S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

30 
Dr. Ram Manohar 
Lohia College of 
Pharmacy 

RHS 43.3 120  28°48'2.20"N  77°32'28.38"E Elevated 

31 SRM Institute of Hotel 
Management LHS 44.75 50  28°48'42.13"N  77°32'55.17"E Elevated 

32 Ginni Devi Modi Girls 
P G College RHS 48.2 20  28°49'57.75"N  77°34'27.32"E Elevated 

33 
Dr KN Modi Science 
and Commerce Inter 
College 

RHS 48.5 20  28°50'6.55"N  77°34'34.78"E Elevated 

34 

Dr. Kedar Nath Modi 
Institute of 
Pharmaceutical 
Education & Research 

LHS 49.9 20  28°50'44.23"N  77°35'4.28"E Elevated 

35 Dolphin Play School LHS 50.1 20  28°50'47.85"N  77°35'6.69"E Elevated 

36 Chhaya Public School RHS 51.25 30  28°51'24.75"N  77°35'30.39"E Elevated 

37 ITE Institute of 
Teacher Education RHS 52.5 20  28°51'54.49"N  77°35'55.44"E Elevated 

38 Savita Devi 
Mahavidyalaya LHS 53.7 200  28°52'36.90"N  77°36'16.85"E Elevated 

39 
Institute of Dental 
Studies & 
Technologies (IDST) 

RHS 54.1 80  28°52'37.94"N  77°36'31.52"E Elevated 

40 Jindal Institute of 
Polytechnic LHS 55.1 80  28°53'6.45"N  77°36'45.46"E Elevated 

41 St. Lawrence Public 
School LHS 58.2 30  28°54'21.94"N  77°38'0.72"E Elevated 

42 D N Polytechnic, 
Meerut RHS 61.7 80  28°55'44.38"N  77°39'31.31"E Elevated 

43 Dr. Bhim Rao 
Ambedkar high School RHS 63 30  28°56'19.20"N  77°40'0.21"E Elevated 

44 Dewan International 
Public School  LHS 63.7 40  28°56'38.50"N  77°40'10.81"E Elevated 

45 D.D.V.K.R. Kanya 
U.M.Vidayala RHS 67.1 50  28°58'7.02"N  77°41'22.24"E Underground 

46 D N College ,Meerut RHS 68.3 80  28°58'42.87"N  77°41'41.50"E Underground 

47 SSD Boys Inter 
College RHS 70.9 70  28°59'56.73"N  77°42'22.64"E Underground 
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S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

48 St. Joseph Boys 
School & Inter College Crossing 71.1 0  29° 0'2.80"N  77°42'19.13"E Underground 

49 St Marks School RHS 73.4 30  29° 1'17.19"N  77°42'22.25"E Elevated 

50 The Kuber School RHS 75.8 70  29° 2'32.25"N  77°42'27.53"E Elevated 

51 St. Marks School RHS 76.6 150  29° 2'56.73"N  77°42'33.07"E Elevated 

52 Dayawati modi 
international LHS 77.2 50  29° 3'16.77"N  77°42'25.63"E Elevated 

53 
Meerut Institute of 
Education & Health 
Sciences 

LHS 78.7 150  29° 4'8.40"N  77°42'24.38"E Elevated 

54 
Sardar Vallabh bhai 
patel College and 
Hostel 

LHS 79.3 80  29° 4'33.46"N  77°42'30.01"E Elevated 

55 Bhagwati College LHS 81.4 60  29° 5'34.98"N  77°42'35.53"E Elevated 

Religious Receptors 

S.N
o. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

1 Masjid & Madarsa LHS 0.8 18  28°35'10.32"N  77°15'29.94"E Elevated 

2 Gurudwara RHS 1.543 4  28°34'55.88"N  77°15'51.75"E Elevated 

3 Temple Centre 1.755 0 This will be relocated. 

4 Shiv Temple RHS 5.78 35  28°35'35.76"N  77°15'51.75"E Elevated 

5 Kali Bari RHS 6.21 47  28°35'35.76"N  77°18'18.08"E Elevated 

6 Kheda Temple RHS 7.97 35  28°36'23.65"N  77°18'59.19"E Elevated 

7 Durga Temple RHS 8.3 35  28°36'34.45"N  77°19'8.66"E Elevated 

8 Peer Dargah LHS 9.8 60  28°36'56.69"N  77°19'14.17"E Elevated 

9 Shiv Durga Temple LHS 9.8 80  28°37'0.78"N  77°19'12.66"E Underground 

10 Mataji Temple LHS 9.9 30  28°37'15.71"N  77°19'7.88"E Underground 

11 Sahibabad Mosque LHS 18.1 100  28°39'45.50"N  77°21'27.05"E Elevated 

12 Shiv Shakti Temple LHS 20.5 10  28°40'18.03"N  77°22'46.12"E Elevated 

13 Blessed Believers 
Church LHS 21.4 5  28°40'9.92"N  77°23'16.29"E Elevated 

14 Temple RHS 25 20  28°40'33.03"N  77°25'7.86"E Elevated 

15 Shri Siddheshwar Nath 
Temple LHS 25.15 30  28°40'37.64"N  77°25'11.72"E Elevated 

16 Shani Temple LHS 25.15 20  28°40'42.81"N  77°25'19.31"E Elevated 

17 Mehindipur Balaji 
Temple LHS 25.8 20  28°40'52.13"N  77°25'31.11"E Elevated 

18 Manan Dham LHS 31.7 25  28°43'14.99"N  77°27'54.68"E Elevated 
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S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

19 Maha Maya Temple LHS 32.6 10  28°43'36.96"N  77°28'16.71"E Elevated 

20 Hanuman Temple LHS 33.1 20  28°43'47.30"N  77°28'25.81"E Elevated 

21 Manan Dham RHS 33.5 30  28°43'57.45"N  77°28'37.55"E Elevated 

22 Tarunsagram Tirrh LHS 35.2 30  28°44'43.28"N  77°29'8.05"E Elevated 

23 Hanuman Temple RHS 35.7 20  28°44'57.20"N  77°29'28.17"E Elevated 

24 Carmel Church Murad 
Nagar RHS 37 30  28°45'26.63"N  77°29'58.50"E Elevated 

25 Digamber Jain Temple LHS 37.2 40  28°45'33.40"N  77°30'0.02"E Elevated 

26 Shani Temple LHS 38.6 30  28°46'8.88"N  77°30'32.92"E Elevated 

27 Padawali Mosque LHS 38.9 20  28°46'13.08"N  77°30'37.30"E Elevated 

28 Radha Krishna Temple LHS 42.4 20  28°47'42.73"N  77°32'3.60"E Elevated 

29 Shiv Temple LHS 46 20  28°49'9.20"N  77°33'29.73"E Elevated 

30 Jain Temple LHS 47 20  28°49'32.49"N  77°33'55.62"E Elevated 

31 Raj Temple LHS 47.3 20  28°49'39.36"N  77°34'3.18"E Elevated 

32 Shri Laxmi Narayan 
Temple LHS 47.45 20  28°49'43.31"N  77°34'6.96"E Elevated 

33 Chhatri Wala Temple 
LHS 

48.15 50  28°49'58.01"N  77°34'23.77"E Elevated 

34 Gurudwara 48.25 80  28°50'1.39"N  77°34'25.01"E Elevated 

35 Shiv Temple RHS 49.9 20  28°50'44.68"N  77°35'6.96"E Elevated 

36 Ghanteshwar Temple RHS 51 30  28°51'15.67"N  77°35'25.71"E Elevated 

37 Krishna Kutiya Temple RHS 51.3 30  28°51'26.80"N  77°35'31.31"E Elevated 

38 Sant Ashram RHS 51.4 30  28°51'27.91"N  77°35'31.93"E Elevated 

39 Shiv Temple RHS 52.8 20  28°52'0.33"N  77°36'1.03"E Elevated 

40 Shri Ram Lakshman 
Janki Temple RHS 55.1 20  28°53'4.40"N  77°36'49.27"E Elevated 

41 Durga Temple RHS 56.8 20  28°53'49.43"N  77°37'30.61"E Elevated  

42 Madina Mosque RHS 57.9 40  28°54'12.67"N  77°37'55.79"E Elevated  

43 Shiv Temple RHS 62.1 20  28°55'54.43"N  77°39'37.84"E Elevated  

44 Mangleshwer 
Mahadev Mandir RHS 62.7 40  28°56'6.63"N  77°39'52.34"E Elevated  

45 Siddh Peeth Chhota 
Hanuman Mandir RHS 65.8 50  28°57'30.94"N  77°41'4.12"E Underground 

section  

46 Nageshwar Mahadev 
Mandir LHS 65.85 30  28°57'32.35"N  77°41'1.63"E Underground 

section  
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S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

47 Sankat Mochan 
Hanuman Mandir RHS 66.1 20  28°57'39.02"N  77°41'6.78"E Underground 

section  

48  
Shani Mandir RHS 66.1 50  28°57'38.60"N  77°41'7.83"E Underground 

section  

49 Maa Durga Dham 
Mandir LHS 66.4 20  28°57'47.79"N  77°41'9.05"E Underground 

section  

50 Mahadev Temple LHS 68.25 20  28°58'44.25"N  77°41'38.18"E Underground 
section  

51 Lakshmi Narayan 
Temple Crossing 68.4 0  28°58'48.80"N  77°41'40.33"E Underground 

section  

52 Aaliya Mosque Crossing 68.6 0  28°58'52.33"N  77°41'41.53"E Underground 
section  

53 Mosque Crossing 69 0  28°59'5.94"N  77°41'47.26"E Underground 
section  

54 Hanuman Temple Crossing 69.6 0  28°59'20.25"N  77°42'3.85"E Underground 
section  

55 Mosque Crossing 69.9 0  28°59'26.77"N  77°42'10.95"E Underground 
section  

56 Sai Baba Temple Crossing 70.6 0  28°59'44.99"N  77°42'19.21"E Underground 
section  

57 St. John Church Crossing 71.2 0  29° 0'4.93"N  77°42'19.22"E Underground 
section  

58 Temple LHS 71.7 30  29° 0'22.92"N  77°42'14.87"E Elevated 

59 Catholic Church RHS 71.8 50  29° 0'26.09"N  77°42'17.77"E Elevated 

60 St. Paul's Church LHS 72.15 60  29° 0'36.27"N  77°42'12.08"E Elevated 

61 Peer Dargah RHS 72.3 30  29° 0'40.46"N  77°42'15.67"E Elevated 

62 Hanuman Temple RHS 74.3 20  29° 1'44.33"N  77°42'30.37"E Elevated 

63 Church RHS 74.3 50  29° 1'44.53"N  77°42'31.61"E Elevated 

64 Shiv Temple LHS 75.2 20  29° 2'12.39"N  77°42'22.72"E   

65 Durga Temple RHS 75.75 30  29° 2'28.92"N  77°42'25.95"E Elevated 

66 Shiv Temple RHS 77.4 40  29° 3'24.15"N  77°42'30.35"E Elevated 

67 Peer Dargah LHS 78.6 10  29° 4'3.36"N  77°42'31.33"E Elevated 

68 Shiv Hanuman Temple LHS 78.7 10  29° 4'4.53"N  77°42'31.34"E Elevated 

69 Shiv Temple RHS 79.4 50  29° 4'26.93"N  77°42'35.35"E Elevated 

70 Shiv Temple RHS 80.8 40  29° 5'12.46"N  77°42'41.44"E Elevated 

Health Centres 

1 Rajdhani Medical 
Centre Nursing Home RHS 6.35 45  28°35'46.08"N  77°18'27.28"E Elevated 
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S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

2 

Dharamshila 
Naraiyana 
Superspeciality 
Hospital 

RHS 7.5 88  28°36'9.84"N  77°18'50.33"E Elevated 

3 Jaypee Hospital LHS 16.75 30  28°39'19.25"N  77°20'45.34"E Underground 

4 Kansal Orthocare 
Centre RHS 25.25 30  28°40'37.69"N  77°25'15.00"E Elevated 

5 Jindal Medical Centre RHS 25.3 40  28°40'38.06"N  77°25'16.19"E Elevated 

6 Sri Baliram Memorial 
Medical Centre LHS 26.1 20  28°40'56.48"N  77°25'35.36"E Elevated 

7 Shree Hans Charitable 
Hospital LHS 39.6 30  28°46'32.54"N  77°30'54.97"E Elevated 

8 Shivam Hospital LHS 46.15 20  28°49'13.22"N  77°33'33.94"E Elevated 

9 Vasu Nursing Home LHS 46.2 20  28°49'13.69"N  
28°49'13.69"N Elevated 

10 Arya Hospital and 
Research Centre LHS 46.7 20  28°49'13.69"N  77°33'48.54"E Elevated 

11 City Diagnostics LHS 49.15 15  28°50'25.02"N  77°34'48.76"E Elevated 

12 Pyarelal Hospital LHS 49.2 15  28°50'26.02"N  77°34'49.83"E Elevated 

13 Jagat Nursing Home LHS 49.25 15  28°50'26.43"N  77°34'50.31"E Elevated 

14 Shankuntala Hospital LHS 49.3 15  28°50'26.79"N  77°34'50.57"E Elevated 

15 Jeevan Hosptial LHS 49.35 15  28°50'27.35"N  77°34'50.97"E Elevated 

16 Lokpriya Hospital LHS 49.5 15  28°50'32.82"N  77°34'55.88"E Elevated 

17 Navjeevan Nursing 
Home RHS 49.15 30  28°50'24.06"N  77°34'51.12"E Elevated 

18 Vasu Nursing Home RHS 49.25 20  28°50'25.30"N  77°34'51.57"E Elevated 

19 Ashirwad Hospital RHS 49.6 20  28°50'35.93"N  77°34'59.92"E Elevated 

20 
Dr. Shyama Prasad 
Mukherjee Samudayik 
Swasthya Kendra 

LHS 51.8 20  28°51'41.26"N  77°35'37.07"E Elevated 

21 Sanjeevani Hospital LHS 55.4 40  28°53'12.04"N  77°36'53.04"E Elevated 

22 Indira Hospital RHS 67.3 60  28°58'13.01"N  77°41'27.25"E Underground 

23 Meerut Cantt Hospital LHS 70.4 110  28°59'40.21"N  77°42'14.54"E Underground 

24 Sarvhit Hospital LHS 76.8 40  29° 3'6.88"N  77°42'26.81"E Elevated 

Industrial Receptors 
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S. 
No. Description LHS/ 

RHS 
Chainage 

in km 
Offset 

in meter 
Coordinates Section 

Type 
X (Latitude) Y (Longitude)  

1 Electrical Substation, 
Sahibabad Crossing 

15 15  28°38'58.25"N  77°19'51.34"E Underground 

2 International Tobacco 
Company Limited RHS 

29.6 20  28°42'19.88"N  77°27'8.10"E Elevated 

3 Steel Authority of India 
Limited RHS 

29.9 20  28°42'26.97"N  77°27'15.77"E Elevated 

4 Reliance Jio 
Warehouse RHS 

30.7 30  28°42'48.27"N  77°27'34.82"E Elevated 

5 Modi Industries RHS 
47.2 30  28°49'35.80"N  77°34'3.91"E Elevated 

6 Paswara Chemicals 
Limited RHS 

54.5 20  28°52'49.91"N  77°36'39.53"E Elevated 

7 
Central Potato 
Research Institute, 
Modipuram 

LHS 
78.5 80  29° 4'2.61"N  77°42'26.12"E Elevated 

8 Power House RHS 
39.2 20  28°46'25.64"N  77°30'51.63"E Elevated 

 
V. ANTICIPATED IMPACTS AND MITIGATION MEASURES 

 
A. Methodology  
 
182. The methodology of assessing environmental impacts from the project entailed clearly 
identifying the environmental components that will be impacted, type of impacts, assessment area 
where the impacts will be felt and defining the criteria for assessing the significance of each type 
of impact. After defining these aspects a screening of project impacts during design and pre-
construction, construction and operation stages of the project was carried out to identify the minor, 
moderate and major impacts to guide development of mitigation measures and ensure that there 
are no or minimal residual impacts.  
  
183. Identification of environmental components. This includes identifying the valued 
environmental components (VEC) of the physical, biological, and human environments that are at 
risk of being impacted by the project. The VECs for this project which are based on the environmental 
baseline are: 
 

(i) Physical environment – air quality and greenhouse gas emissions, land and soil, 
surface water quality and quantity, and groundwater quality and quantity 

(ii) Biological environment – terrestrial and aquatic vegetation, mammals, avifauna, 
and ecologically important areas  

(iii) Social environment – private land and buildings, public infrastructure including 
utility structures, noise and vibration levels, cultural/heritage buildings, and 
occupational health and safety for the construction workers and local community 
living within the vicinity of the project area.  

 
184. Type of impact on the VECs: The type of impact can be described as: 

(i) Positive: Improvement in the qualitiy of the VECs because of the project 
(ii) Negative: Degradation or reduction in the quality of the VECs because of 
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the project 
(iii) Neutral: No noticeable change in VECs  

 
185. Area of impact assessment. The area covered for assessing direct project impacts 
include: 
 

(i) An average of 25m corridor along the RRTS elevated and underground sections. 
This includes 10m on the left, 5m pier width and 10m on the right 

(ii) An average of 100m surrounding the station locations for both elevated and 
underground stations 

(iii) Upto 100m surrounding to the two depots 
 
186. In addition, a 4km strip throughout the project alignment was studied for indirect impacts.  
 
187. Significance of impacts. The assessment of the significance of the impacts on the 
VECs requires understanding the (i) sensitivity of each VEC within the project context; (ii) 
duration of impact; (iii) area of impact; and (iv) severity of impact. The following sections elaborate 
the  

(i) Sensitivity of VEC: The sensitivity of a VEC can be determined by the existing 
conditions of the VEC within the project area and existence of important VEC’s 
within the project areas. Sensitivity of each VEC is described as high, medium 
or low as described below. Based on baseline conditions in the project area and 
sensitivity criteria, the level of sensitivity of each VEC is provided in table 32.  
(a) Low: No environmentally important areas (such as protected areas, 

natural or critical habitat areas, heritage sites, places of worship etc.) are 
located within the direct and indirect impact zone. The quality of existing 
conditions of VECs are good or fair. 

(b) Medium: There are one or more environmentally important areas within 
the indirect impact zone of the project area. The quality of existing 
conditions of VECs are good or fair. 

(c) High: There are one or more environmentally important areas within the 
direct impact zone of the project area. The quality of existing conditions 
of the VECs are poor or degraded (such as poor air quality, high noise 
levels, poor water quality).  

 
Table 31: Sensitivity of VECs in the project area 

 
VEC Sensitivity 

level 
Remarks 

1. Physical environment 
1.1 Air quality High The project area suffers from extremely poor air quality 

including extremely high PM10 and PM2.5 levels 
especially during the dry winter months due to a 
combination of: i) burning of crop residue in agricultural 
fields in and around the project area; ii) emissions from 
heavy traffic on the highway; and iii) pollutants being 
trapped due inversion layer of air created by the cooler 
winter temperatures  

1.2 GHG emissions High Same as above 
1.3 Surface water 

quality 
Medium Water quality of the Yamuna river is extremely poor. 

The project crosses the river at around km 4.  
1.4 Surface water Low   
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VEC Sensitivity 
level 

Remarks 

quantity 
1.5 Ground water 

quality 
Low   

1.6 Ground water 
quantity 

Low   

1.7 Land 
degradation and 
pollution 

Medium  The Yamuna wetlands are degraded due to disposal of 
urban wastes 

2. Biological environment 
2.1 Trees, terrestrial 
and aquatic 
vegetation 

Medium  About 10,292 trees infringe the project alignment and 
need to be removed. However, none of these are 
endangered species or comprise primary natural 
forests 

2.2 Terrestrial fauna 
(mammals, birds, 
insects) 

Low  There are no ecologically important wildlife in the 
largely urbanized project area.  

2.3 Aquatic fauna 
(fishes, migratory 
birds) and 
ecologically 
important areas 

Medium  The Okhla bird sanctuary which hosts thousands of 
migratory birds is located 1.8km south of the project 
alignment along the Yamuna river. Along with crossing 
the Yamuna river the project alignment also crosses 
the Yamuna wetlands which hosts some aquatic 
wildlife and migratory birds. 

3. Social environment 
3.1 Private land and 
buildings 

High The project passes through densely populated and 
mostly urbanized areas requiring the acquisition of over 
138.29 ha of private land and 525 structures affecting 
813 households.  

3.2 Public 
property/infrastructur
e/ utility structures 

High  Several utility lines will require shifting 

3.3 Noise High  The existing baseline noise levels in the proejct area 
are above the GOI and WB-EHS limits 

3.4 Vibration High  There are several structures located nea the elevated 
sections and above the underground sections   

3.5 Occupational 
health and safety 

Medium  The project area already experiences some road safety 
issues due to the heavy traffic plying on the highway 

3.6 Public health 
and safety 

Medium  Same as above 

3.7 Physical cultural 
resources (PCR) 

Medium  There are 70 religious places located within 150m on 
either side of the alignment 

  
188. Duration of the impact. Duration means the time dimension of the impact on the VECs. 
The terms permanent, temporary and short-lived are used to describe the duration of impact: 
 

(a) Short-lived: The impact disappears promptly 
(b) Temporary: The impact is felt during one project activity or, at most, during 

the construction period of the project 
(c) Permanent: The impacts are felt throughout the life of the infrastructure 

 
189. Area of impact. The area of impact entails the spatial scale of impact on one or more of 
the VECs. The terms regional, local and limited are used to describe the area of impact: 
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(a) Limited: The impact is felt within the direct impact zone (see para 185) 
(b) Local: The impact is felt withi the indirect impact zone (see para 186) 
(c) Regional: The impact is felt beyond the indirect impact zone 

 
190. Severity of impact. The severity or seriousness of an impact entails understanding the 
repurcussion or risks posed by the impact. This is a subjective criteria which is defined as high, 
medium or low as below: 

 
(a) High. The severity of impact is high if grave repurcussions are expected as a 

result of the impact due to any of the following or similar situations: the 
impact will be felt by a large number of people or receptors; the receptors are 
highly sensitive; the impacts will cause serious health issues; there is already 
a history of complaints from the project area and people have raised 
significant concerns during public consultation; some of the VEC in the 
project area already severely degraded and maybe further worsened by the 
project; there will be a significant change in one or more VEC because of the 
project    

 
(b) Medium. The severity of impact is medium due to any of the following or 

similar situations: the impact will be felt by a small number of people; some 
receptors are affected but they are not sensitive; the impact will not cause 
serious health issues; some concerns were raised during public 
consultations, but they were not significant; there will be minor changes in 
one ore more VEC because of the project  

 
(c) Low. The severity of impact is low due to any of the following or similar 

situations: the impact will not be felt by anyone; no or limited receptors are 
affected; no concerns were raised during public consultations; there will be 
no noticeable changes in one ore more VEC because of the project. 

 
191. Based on the rating of duration, area and severity of impact as described above the overall 
significance of each impact as major, moderate or minor was determined as demonstrated in 
table 32 below. 
 

Table 32: Criteria for rating the significance of impacts 
Significance Sensitivity of VEC Duration Area Severity 

Minor Medium or Low Short lived or temporary Limited or local or 
regional 

Low 

Low Permanent limited low 
Moderate High or Medium  Temporary Limited or local or 

regional 
Medium 

Medium  permanent Limited Medium  
Major High  Permanent or temporary Limited or local or 

regional 
High 

Medium and high Permanent Local or regional Medium 
 
192. Screening of impacts. Based on the rating criteria provided in table 32, environmental 
impacts anticipated during the project design and pre-construction stage, construction stage and 
operation stage were screened for their level of significance as demonstrated in table 33 below. 
The screening was carried out for impacts that are expected without mitigation. Hence, it guided 
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the identification of impacts that need mitigation and clearly point out significant/major negative 
impacts that need to be prioritized for mitigation.  
 
193. The significance of each environmental impact or project activity is indicated by the colors 
of the cells in the last column of the table 33. Red indicates major impact, orange indicates 
moderate impact, yellow indicates minor impact and green indicates positive impact. The following 
section discusses the details of impacts on each of the VECs in line with identification of major, 
moderate, minor impacts in the screening matrix. Major impacts have been given priority for 
identification of mitigation measures to ensure that there are minimal or no residual impacts.  
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Table 33: Screening of environmental impacts 
VEC/Sensitivity Impact/Activity Project 

stage 
Duration Area Severity Significance 

of impact 
1. Physical environment 

1.1 Air quality 
(High sensitivity) 

Location of project line, design of train, 
energy type 

D +ve 
permanent 

+ve 
Local, 
regional 

+ve 
medium 

+ve 
 

Dust, PM, emissions from construction 
equipment and vehicles 

C -ve 
temporary 

-ve 
limited 

-ve 
medium 

-ve 
moderate 

Emissions from train operation and road 
traffic 

O +ve 
permanent 

+ve 
limited 

+ve 
low 

+ve 

1.2 GHG 
emissions 
(High sensitivity) 

Location of project line, design of train, 
energy type 

D +ve 
permanent 

+ve 
Local, 
regional 

+ve 
medium 

+ve 
 

Emissions from construction equipment 
and vehicles 

C -ve 
temporary 

-ve 
limited 

-ve 
medium 

-ve 
moderate 

Emissions from train operation; emission 
from road traffic 

O +ve 
permanent 

+ve 
limited 

+ve 
low 

+ve 

1.3 Surface 
water quality 
(Low sensitivity) 

Location of UG and AG stations, depots 
near water bodies which could lead to 
pollution from waste water generated from 
the stations and depots. 

D -ve 
permanent 

-ve 
local 

-ve 
medium 

-ve 
moderate 

Pollution from liquid and solid waste from 
camps and construction activities; 
pollution of already degraded Yamuna 
river 

C -ve 
temporary 

-ve 
limited 

-ve 
medium 

-ve 
moderate 

Pollution from liquid and solid waste from 
UG and AG stations and depots; pollution 
of the already degraded Yamuna river and 

O -ve 
permanent 

-ve 
local 

-ve 
medium 

-ve 
moderate 

1.4 Surface 
water quantity 
(Low sensitivity) 

Location of UG and AG stations, depots 
near water bodies 

D -ve 
permanent 

-ve 
local 

-ve 
high 

-ve 
major 

Extraction of water for construction works 
and use in camps 

C -ve 
temporary 

-ve 
limited 

-ve 
medium 

-ve 
moderate 

Extraction of water for use in stations and 
depots 

O -ve 
permanent 

-ve 
limited 

-ve 
medium 

-ve 
moderate 
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VEC/Sensitivity Impact/Activity Project 
stage 

Duration Area Severity Significance 
of impact 

1.5 Ground 
water quality 
(Low sensitivity) 

Location of UG and AG stations and 
depots and inclusion of sewage treatment 
or waste water facilities  

D -ve 
permanent 

-ve 
local 

-ve 
high 

-ve 
major 

Pollution from liquid and solid waste from 
camps and construction activities; 
pollution of already degraded Yamuna 
river 

C -ve 
temporary 

-ve 
limited 

-ve 
medium 

-ve 
moderate 

Pollution from sewage and liquid waste 
from UG and AG stations and depots 

O -ve 
permanent 

-ve 
local 

-ve 
medium 

-ve 
major 

1.6 Ground 
water quantity 
(Low sensitivity) 

Location of UG and AG stations, depots D -ve 
permanent 

-ve 
local 

-ve 
medium 

-ve major 

Extraction of ground water for 
construction works and use in camps 

C -ve 
temporary 

-ve 
limited 

-ve 
medium 

-ve 
moderate 

Extraction of ground water for use in 
stations and depots 

O -ve 
permanent 

-ve 
limited 

-ve 
medium 

-ve 
moderate 

1.7 Land 
degradation/ 
pollution 
(Medium 
sensitivity) 

Location of depots D -ve 
permanent 

-ve 
limited 

-ve 
low 

-ve 
minor 

Solid waste from construction works and 
camps, muck disposal 

C -ve 
temporary 

-ve 
local 

-ve 
medium 

-ve 
Moderate 

Waste and pollution from depots O -ve 
permanent 

-ve 
limited 

-ve 
low 

-ve 
minor 

       
2. Biological environment 

2.1 Trees, 
terrestrial and 
aquatic 
vegetation 
(Medium 
sensitivity) 

Location of project alignment and depots 
in areas with vegetation and trees. Project 
alignment crossing wetlands and rivers 

D -ve 
permanent 

-ve  
Limited  

-ve 
low  

-ve  
Minor  
 

Removal of trees, shrubs, grasses and 
aquatic vegetation 

C -ve 
permanent 

-ve 
limited 

-ve 
medium 

-ve 
Moderate 

Growth of the compensated trees O +ve 
permanent 

+ve 
limited 

+ve 
medium 

+ve 

2.2 Terrestrial 
fauna (mammals, 
birds, insects)  
(Low sensitivity) 

None  D N  N N N 
Removal or death of mammals (mostly 
domestic animals) and insects 

C -ve 
permanent 

-ve 
limited 

-ve 
low 

-ve 
Minor 

None  O N N N N 
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VEC/Sensitivity Impact/Activity Project 
stage 

Duration Area Severity Significance 
of impact 

2.3 Aquatic fauna 
(fishes, migratory 
birds) and 
ecologically 
important areas 
(Medium 
sensitivity) 

Project alignment crossing the Yamuna 
river and wetland and Hindon river. 
Location of the project alignment north of 
the Okhla Bird Sanctuary 

D -ve 
permanent 

-ve 
limited 

-ve 
low 

-ve 
minor 

Deterioration of health of fishes and other 
aquatic fauna in Yamuna river and 
wetlands and Hindon river due to siltation 
and pollution of water during construction 
of well foundation and piers inside water. 
Disturbance to feeding, breeding and 
migration of birds in the Okhla Bird 
Sanctuary. Pollution from other 
construction activities. 

C -ve 
temporary 

-ve 
limited 

-ve 
medium 

-ve 
moderate 
 

None O N N N N 
3. Social environment 

3.1 Private land 
and buildings 
(High sensitivity) 

Location requiring acquisition of private 
land and removal of private 
structures/buildings  

D -ve 
permanent 

-ve 
limited 

-ve 
high 

-ve 
major 

Acquisition of private land. Demolition of 
private buildings. Possible complaints, 
opposition from disgruntled or unhappy 
affected persons 

C -ve 
permanent 

-ve 
limited 

-ve 
medium 

-ve 
major 

Increase in value of land and property. 
Easier access to some areas and 
property. 

O +ve 
permanent 

+ve 
local 

+ve 
high 

+ve 
major 

3.2 Public 
property/infrastru
cture/ utility 
structures 
(High sensitivity) 

Location requiring acquisition of public 
land and removal of public 
structures/buildings and utility structures 

D -ve 
permanent 

-ve 
limited 

-ve 
medium 

-ve 
Moderate 

Acquisition of government land. 
Demolition of public buildings. Removal 
and shifting of utility structures. Possible 
complaints from local public due to 
disruption of utility services 

C -ve 
permanent 

-ve 
local 

-ve 
high 

-ve 
Major 

none O N N N N 
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VEC/Sensitivity Impact/Activity Project 
stage 

Duration Area Severity Significance 
of impact 

3.3 Noise 
(High sensitivity) 

Location near residential areas, sensitive 
receptors (places of worship, hospitals, 
educational institutes, cultural/heritage 
sites etc.) 

D -ve 
permanent 

-ve 
limited 

-ve 
high 

-ve 
major 

Disturbance caused to local residents 
from noise generated from construction 
activities, campsite activities using heavy 
equipment, movement of heavy duty 
trucks during day and night time. Noise 
levels exceeding standards. Complaints 
from local residents near construction 
sites. 

C -ve 
temporary 

-ve 
local 

-ve 
high 

-ve 
major 

Noise levels exceeding baseline levels by 
more than 3dBA and causing disturbance 
to residents and sensitive receptors near 
project alignment, stations and depots. 

O -ve 
permanent 

-ve 
limited 

-ve 
high 

-ve 
major 

3.4 Vibration 
(High sensitivity) 

Location near residential areas, sensitive 
receptors (places of worship, hospitals, 
educational institutes, cultural/heritage 
sites etc.) 

D -ve 
permanent 

-ve 
limited 

-ve 
high 

-ve 
major 

Vibration disturbance felt by local 
residents due to construction activities 
using heavy equipment and movement of 
heavy duty trucks during day and night 
time. Nearby buildings and sensitive 
receptors damaged or cracked. 
Complaints from local residents and local 
authorities near construction sites. 

C -ve 
temporary 

-ve 
limited 

-ve 
high 

-ve 
major 

Vibration caused by RRTS operations felt 
by residents and sensitive receptors living 
near and above ground of the project 
alignment. Damage caused to structures 
near and above ground of the project 

O -ve 
permanent 

-ve 
limited 

-ve 
high 

-ve 
major 
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VEC/Sensitivity Impact/Activity Project 
stage 

Duration Area Severity Significance 
of impact 

alignment due to vibrations caused by 
RRTS operation. 

3.5 Occupational 
health and safety 
(Medium 
sensitivity) 

Design of safety features and systems for 
operation of the RRTS, stations and 
depots. 

D -ve 
permanent 

-ve 
limited 

-ve 
medium 

-ve 
Moderate 

Death, accident or injury of construction 
workers, due to poor safety standards. 
Illness of construction workers due to poor 
hygiene, health and sanitary facilities at 
the construction sites and camp sites.  

C -ve 
temporary 

-ve 
limited 

-ve 
high 

-ve 
major 

Accidents, injuries to RRTS operational 
staff  

O -ve 
permanent 

-ve 
limited 

-ve 
moderate 

-ve 
moderate 

3.6 Community 
health and 
safety 

(Medium 
sensitivity) 

Design of safety features and systems for 
public using the RRTS and stations 

D -ve 
permanent 

-ve 
limited 

-ve 
high 

-ve 
major 

Accident or injury or death of local public 
living or moving near the project 
construction/camp sites due to poor 
safety standards. Illness of project 
construction/camp sites due to 
contamination of ground water or 
domestic water or excessive dust/air 
pollution caused by project related 
activities. Traffic jams and accidents 
caused by project related activities.   

C -ve 
temporary 

-ve 
limited 

-ve 
high 

-ve 
major 
 

Accident, injury or death of public using 
the RRTS and passing through the 
stations. Health problems caused to 
people residing near the stations and 
depots because of ground water 
contamination caused by sewage/waste 
water from the stations and depots. 

O -ve 
permanent 

-ve 
limited 

-ve 
high 

-ve 
Major 

3.7 Physical 
cultural resources 
(PCR) 

Identification of heritage and 
archeological sites and artefacts in the 
project area 

D -ve 
temporary 

-ve 
limited 

-ve 
low 

-ve 
minor 
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VEC/Sensitivity Impact/Activity Project 
stage 

Duration Area Severity Significance 
of impact 

(Medium 
sensitivity) 

Destruction and damage of PCRs 
including archaeological sites and 
artefacts 

C -ve 
temporary 

-ve 
limited 

-ve 
low 

-ve 
minor 

None O N N N N 
       

Note: +ve = positive impact; -ve = negative impact; AG = above ground; C = construction stage; D = design & pre-construction stage; 
N = neutral; O = operation stage; PC = pre-construction; UG = underground; VEC = valued environmental component  
 

    Major negative impact.                Moderate negative impact                   Minor negative impact                  Positive impacts
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B. Impacts on Physical environment  
 

1. Air quality 

Design and pre-construction stage – positive impact 
 
194. The project is designed to enable movement of people in a more efficient and environment 
friendly manner by using the train run on cleaner energy (electricity) as opposed to vehicles using 
pollution emitting petroleum-based fuels. Hence, the air quality within the local project influence 
area is expected to improve.  
 
Construction stage - moderate negative impact 
 
195. Impact. Deterioration in ambient air quality is expected during construction due to 
generation of dust from excavation and earthworks, exhaust and emissions from operation of 
equipment and movement of trucks transporting construction materials and equipment. However, 
the spatial scale of these impacts will be limited to the active project construction sites and 
locations that will be traversed by trucks transporting construction material. The severity of 
impacts are expected to be medium as only those people or receptors that are located within the 
immediate vicinity of the active construction sites and construction vehicle movement areas will 
experience the effects of dust and air pollution. These impacts will be experienced only during the 
construction stage. Based on this the significance of impacts on air quality during construction is 
rated as moderate. 
 
196. Mitigation Measures. Generation of dust can be controlled by optimizing the use of soil 
material from areas within the vicinity of the project area and avoiding transporting them from far 
distances. Regular spraying of water at the construction sites and vehicle movement areas must 
be carried out to control dust. All vehicles, equipment and machinery used for construction must 
be regularly maintained and emission test certificates updated to ensure that the emission levels 
are within the prescribed norms of CPCB. Unnecessary idling of equipment and vehicles will be 
avoided. Vehicles carrying earth, cement and other construction material shall be appropriately 
covered during transportation in order to avoiding spilling and blowing away of material along the 
road. Green belt development will also serve an effective way to reduce air pollution. Some of the 
effective species which absorb air pollutants are Azadirachta indica, Terminalia chebula, 
Dalbergia sissoo, Albizia amara and Mangifera indica are proposed under greenery development. 

 
197. Residual impact. After implementation of the mitigation measures described above 
residual impacts are expected to be minor or negligible. 
 
Operation stage – positive impact 
 
198. The project is expected to result in modal shift of passengers from road to the project rail. 
With this it is expected that traffic on road (buses, cars and two/three wheelers) will reduce and 
there will be less traffic jams. Hence, overall the air quality within the local project influence area 
will improve due to reduced emissions from road traffic.  
 
199. The traffic studies carried out found that over the 29-year design life of the project from 
2025 until 2054 there will be a net reduction of about 2.8 million tons of pollutants. Pollutants 
considered include PM, NOx, HC, CO and CO2. 
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2. Greenhouse gas emissions  

Design and pre-construction stage – positive impact 
 
200. Similar to effects on air quality the project design which includes a more efficient and less 
polluting means of transport is intended to result in a net reduction of greenhouse gas (GHG) 
emissions. The reduction in GHGs is expected mainly from modal shift of passengers using 
buses, cars, two/three wheelers to the train which emits far less GHG per passenger kilometer. 
 
Construction stage - moderate negative impact 
 
201. Impact. Operation of construction equipment and vehicles will result in generation of 
exhaust and emissions including GHGs (mainly CO2). However, severity of the impact is 
expected to be medium as the quantity of emission is not expected to be high and these emissions 
will only take place during the construction stage. Based on this the significance of impacts on 
GHG emissions during construction is rated as moderate. 
 
202. Mitigation Measures. All vehicles, equipment and machinery used for construction will 
be regularly maintained and emission test certificates updated to ensure that the emission levels 
are within the prescribed norms of CPCB. Unnecessary idling of equipment and vehicles will be 
avoided.  

 
203. Residual impact. After implementation of the mitigation measures described above 
residual impacts are expected to be minor or negligible. 
 
Operation stage – positive impact 
 
204. The project is expected to result in a net reduction in GHG emissions due to modal shift 
of passengers from road to the project rail. The traffic studies carried out found that over the 29-
year design life of the project from 2025 until 2054 there will be a net reduction of about 7.4 million 
tons of CO2 with an average reduction of over 258,000 tons per annum. Further details on the 
assumptions and GHG savings estimate is provided below. 

 
Assumptions for GHG saving calculation  
 
205. Source of emission reductions. CO2 emission savings is based on modal shift of 
passengers from buses, cars and two wheelers to the RRTS. RRTS emissions have been 
deducted from the CO2 emission savings. CO2 emissions from RRTS includes emissions from 
electricity generated for operation of RRTS, stations and 2 depots.  
 
206. Upstream Construction emissions rail. This has not been included as the baseline 
(road) has comparable construction emissions plus the upstream emissions of vehicle production 
in the baseline is much higher than that of the rail carriages.  
 
207. Modal shift:  

- The RRTS will transport mainly passengers and not freight. Thus modal shift from trucks 
has not been considered.  

- Modal shift assumed is 40% from buses, 15% from two wheelers and 20% from cars  
- Modal shift from plane has not been considered as the distance is too short for air travel 
- The travel distance for modal shift considered is 50km 
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- Growth in diverted traffic is 13.96% per year from 2025 until 2030 and 3% per year from 
2031 until 2054 

 
208. Road traffic data for modal shift. Taken from traffic studies on existing roads. 

 
209. Emission factor (EF).  

- For cars (139.5 g/km), buses (787.7 g/km) and two wheelers (28.6g/km) from MOHUA 
guidelines 

- RRTS EF taken from DPR (includes train operation, stations and depots)  
(87.9 gm/MJ from coal (54%); 100.5 gm/MJ from lignite (1.7%); 49.4 gm/MJ from gas 
(6.9%); 69.1 gm/MJ from diesel (0.1%); hydro, nuclear and renewable (0 emissions) – 
taken from Central Electricity Authority of New Delhi 2018 data) 

 
210. Electricity consumption.  

- Electricity consumption 98.23 MVA for 2025, 136.3 MVA for 2031 and 170.31 MVA for 
2041 (Taken from DPR)  

- Emissions increase by 5% per year for RRTS operations 
 

Table 34: GHG emission reduction calculation sheet 

No. of 
passengers Year 

CO2 emission 
saving due to 

modal shift (kg) 
CO2 emission 

from RRTS 
CO2 savings in 

tons 
       203,076.54  2025 175,484,023  89,838,180                 85,646  
       252,479.82  2026 199,975,934  94,337,670              105,638  
       313,901.64  2027 227,886,126  99,062,514              128,824  
       390,265.81  2028 259,691,681  104,023,999              155,668  
       485,207.41  2029 295,936,266  109,233,976              186,702  
       603,245.85  2030 337,239,425  114,704,892              222,535  
       750,000.00  2031 347,356,608  120,449,816              226,907  
       772,500.00  2032 357,777,307  126,472,307              231,305  
       795,675.00  2033 368,510,626  132,795,922              235,715  
       819,545.25  2034 379,565,944  139,435,718              240,130  
       844,131.61  2035 390,952,923  146,407,504              244,545  
       869,455.56  2036 402,681,510  153,727,879              248,954  
       895,539.22  2037 414,761,956  161,414,273              253,348  
       922,405.40  2038 427,204,814  169,484,987              257,720  
       950,077.56  2039 440,020,959  177,959,236              262,062  
       978,579.89  2040 453,221,588  186,857,198              266,364  
    1,007,937.28  2041 466,818,235  196,200,058              270,618  
    1,038,175.40  2042 480,822,782  206,010,061              274,813  
    1,069,320.67  2043 495,247,466  216,310,564              278,937  
    1,101,400.29  2044 510,104,890  227,126,092              282,979  
    1,134,442.29  2045 525,408,037  238,482,397              286,926  
    1,168,475.56  2046 541,170,278  250,406,517              290,764  
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No. of 
passengers Year 

CO2 emission 
saving due to 

modal shift (kg) 
CO2 emission 

from RRTS 
CO2 savings in 

tons 
    1,203,529.83  2047 557,405,386  262,926,843              294,479  
    1,239,635.72  2048 574,127,548  276,073,185              298,054  
    1,276,824.80  2049 591,351,374  289,876,844              301,475  
    1,315,129.54  2050 609,091,915  304,370,686              304,721  
    1,354,583.43  2051 627,364,673  319,589,220              307,775  
    1,395,220.93  2052 646,185,613  335,568,681              310,617  
    1,437,077.56  2053 665,571,181  352,347,115              313,224  
    1,480,189.88  2054 685,538,317  369,964,471              315,574  
      Cumulative 7,483,017 

      
Average per 

annum 258,035.05 
Source: Project economic analysis and Climate Change Assessment (CCA).  
 

3. Surface water quality and quantity 

Design and pre-construction stage – moderate negative impact 
 
211. Impact. Location of the stations and depots can have long term implications on the quality 
of nearby water bodies (streams, rivers, ponds) due to discharge of sewage and waste-water 
generated from operation of the stations and depots. Without proper waste-water and sewage 
treatment facilities in the stations and depots there is a risk of the surrounding environment mainly 
surface water bodies to receive the untreated waste-water.  
 
212. The two depots in Duhai and Modipuram are not located near any stream, river or pond. 
Hence, there is no surface water pollution risk from the two depots. A few stations are located 
near a water body, but not within the immediate vicinity of the water bodies. These are: Sarai Kale 
Khan station located near Yamuna river; Ghaziabad station located near Hindon river; and 
Muradnagar station located near the Upper Ganga Canal. The Yamuna river is already heavily 
polluted and still supports important wetland ecosystems and aquatic and bird species. Hence, it 
is important for the Sarai Kale Khan station to not discharge any untreated waste-water or sewage 
into the surrounding environment. 

 
213. Since the stations are not located within the immediate vicinity of the waterbodies, the risk 
of pollution from waste-water and sewage is very low. Hence, the severity of the impact is low. 
However, the Yamuna river is already severely degraded. If there is any pollution impact, though 
small in spatial scale, it will be long term in temporal scale. Hence, the overall significance of the 
impact is rated as moderate. 

 
214. Similarly, the locations of the stations and depots also have long term implications on the 
quantity of water. However, considering that this is a risk on the local water supply system and 
not for the surface water bodies in the project area, the risks related to water quantity needs is 
discussed below under impacts on local utility services.  
 
215. Mitigation Measures. The risk of water pollution from the stations can easily be mitigated 
by including a proper sewage treatment system such as a septic tank within the design of the 
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station facility. It is expected that other forms of waste-water such as from washing and cleaning 
will not have any toxic chemicals or severely polluting properties. Hence, they could be released 
into the connecting urban drainage facilities. Monitoring of waste-water generated from the 
stations during the initial stages of project operation will be required to be carried out to confirm 
that the water does not contain any harmful pollutants. 

 
216. Residual impact. With the inclusion of septic tanks and other sewage treatment 
measures in the stations and provision for monitoring the grey water discharged from the stations, 
the residual impact is expected to be minor and negligible. 
 
Construction stage - moderate negative impact 
 
217. Impact. Water demand will be high during project construction for meeting drinking and 
domestic water requirements for the camp sites as well as construction activities in the 
construction sites along the RRTS alignment, station locations, depot locations and other facilities 
such as casting yards. If the project depends on the local water supply system this will cause a 
strain on the local water supply and may result in inadequate or no water for the local residents. 
 
218. Pollution of water bodies near the project site due to release/disposal of liquid and solid 
waste generated from construction activities and campsites may occur. The water body that is at 
risk the most is the Yamuna river and its flood plains which is already highly polluted. Construction 
activities may also cause disturbances to the wetlands /swamps/ marshes land in the flood zone 
transversed by the proposed alignment. 
 
219. Solid waste (muck) and liquid waste will be generated excavation and from piling works. 
There is a risk of direct release of solid and liquid waste into Yamuna and Hindon river and other 
water bodies during construction of well foundation and piers inside river and river flood plains.  
For stabilization of bore hole, polymer which is an eco-friendly material and the requirement of 
which is 1/25th of bentonite will be used.  

 
220. Considering that spatial scale of these impacts is limited to the vicinity of the project 
construction sites and the effects will be felt only during the construction period, the overall 
significance of impacts on surface water quality and quantity is rated as moderate. 
 
221. Mitigation measures. The project will avoid relying on local water supply system for 
meeting water needs for construction activities and camp sites to the extent possible. Sufficient 
volume of water for construction purpose will be sourced from approved sources in the project 
area with due approvals from concerned authorities. If water is required to be sourced from the 
local water supply system, it will be done with prior approvals and quantities extracted must avoid 
any negative impact on the residents living in the vicinity of project area. 
 
222. Liquid waste that will be generated from piling works such as polymer muck shall be 
disposed in designated disposal areas outside the flood plain areas. Disposal areas for all solid 
wastes generated from construction activities will be selected in co-ordination with the local 
municipal and environmental authorities. 
 
223. Utmost care shall be taken to ensure that no disturbance/damage is caused to the 
wetlands/swamps /marshes. The numbers of approach roads to the various pier location shall be 
kept to bare minimum. These approach roads shall be temporary, without any use of concrete or 
masonry. At locations where construction of approach road through wetland is inevitable, proper 



95 
 

flow of water shall be ensured by providing pipes and drains. After completion of the construction, 
these approach roads shall be removed, and the ground shall be restored to its original position. 
Engineering and biological measures will be used to restore the flood plain.  

 
224. Residual impact. After implementation of the mitigation measures described above 
residual impacts are expected to be minor. 
 
Operation stage – moderate negative impact 
 
225. Impact. As discussed in the design and pre-construction stage, the project stations and 
depots can have long term implications on the quality of nearby water bodies (streams, rivers, 
ponds) due to discharge of sewage and waste-water generated from operation of the stations and 
depots.  
 
226. The two depots in Duhai and Modipuram are not located near any stream, river or pond. 
Hence, there is no surface water pollution risk from the two depots. However, a few stations are 
located near a water body. These are: Sarai Kale Khan station located near Yamuna river; 
Ghaziabad station located near Hindon river; Muradnagar station located near the Upper Ganga 
Canal; and Bhegumpul located near Kali Nadi. The Yamuna river is already heavily polluted and 
still supports important wetland ecosystems and aquatic and bird species. Hence, it is important 
for the Sarai Kale Khan station to not discharge any untreated waste-water or sewage into the 
surrounding environment. 

 
227. The risk of pollution from waste-water and sewage is limited to only about four stations. 
The severity of the impact is medium as the receiving receptor that will be affected is the only 
section of the river/stream that is located within the immediate vicinity of the station. One of the 
receptors is the already severely degraded Yamuna river. If not mitigated the pollution impact 
though small in spatial scale will be long term. Hence, the overall significance of the impact is 
rated as moderate. 
 
228. Mitigation Measures. At the stations package type sewage treatment plants of adequate 
capacity shall be installed. It is expected that other forms of waste-water such as from washing 
and cleaning will not have any toxic chemicals or severely polluting properties. Hence, they could 
be released into the connecting urban drainage facilities. Monitoring of waste-water generated 
from the stations during the initial stages of project operation will be required to be carried out to 
confirm that the water does not contain any harmful pollutants. 

 
229. Residual impact. The recommended mitigation measures can be easily implemented and 
infact sewage treatment systems (mainly septic tanks) have already been included in the station 
design. The operation stage environmental monitoring plan includes requirements for monitoring 
the effluent quality from the stations and depots. Hence, the residual impact is expected to be 
minor and negligible. 
 

4. Ground water quality and quantity 

Design and pre-construction stage – high negative impact 
 
230. Impact. Location of all the stations and depots can have long term implications on the 
quality of ground water in the project area due to discharge of sewage and waste-water 
generated from operation of the stations and depots.  
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231. The two depots at Duhai and Modipuram will include the facilities for washing trains, 
operating and maintaining locos and trains, workshops and office. These facilities will generate 
liquid wastes including sewage, oil, grease and chemicals. Oil spillage during change of 
lubricants, cleaning and repair processes, in the maintenance depots is a common occurrence.  
 
232. The communities living near the 2 depot areas that rely on ground water for domestic 
purposes could face problems of ground water contamination if there are no proper sewage and 
waste-water treatment facilities in the depots.    There is potential for surface water bodies to also 
get polluted from polluted ground water channels that are linked to them. Hence, the risk of 
surface water pollution through ground water connections also exists for the four stations located 
near a river or stream (Sarai Kale Khan, Ghaziabad, Muradnagar, and Bhegumpul).  
 
233. The risk of ground water pollution from sewage and waste-water exists in all station and 
depot areas of the project. The severity of the impact is considered high due to the possibility of 
harmful pollution that may affect human health. Uncontrolled discharge of wastewater from project 
depots will have adverse impacts on nearby agricultural land and irrigation water facilities 
including canals. The depots may release chemical and petroleum waste into the ground water 
which could affect communities nearby that rely on ground water for domestic purposes. Pollution 
from raw sewage may negatively affect ground water in all the stations and depots. The pollution 
impact in terms of spatial scale will be localized within the project influence area (direct and 
indirect impact zone). However, in the absence of mitigation measure the pollution impact will be 
long term. Hence, the overall significance of the impact is rated as high. 

 
234. The project area enjoys good supply of ground water resources. However, the location 
and design of water supply systems for the stations and depots can have long term implications 
on the quantity of ground water resources. The continuous extraction of large quantities of 
ground water for activities in the depot and stations can result in reduced supply of ground water 
for the communities living in and around the project that rely on ground water for domestic 
purposes. Considering that the project area is linear and large and is located near densely 
populated settlement the severity of the impacts could be high and long term. Hence, without 
mitigation the significance of the overall impacts on ground water quantities is also rated as high.  
 
235. Mitigation Measures. The risk of ground water pollution from the stations and depots can 
easily be mitigated by including a sewage treatment facilities and waste – water treatment facilities 
in the stations and depots. NCRTC will arrange to prepare a detailed drainage plan, wastewater 
management plan and sewage treatment system to be included in the depot and station design. 
 
236. For treating effluents generated in the depots the effluent treatment system will include oil 
and grease traps. The collected oil and grease will then be provided to authorized collectors to 
avoid any soil, underground/ surface water contamination.  
 
237. The risk of depleting ground water resources can be addressed by sourcing water from 
existing water supply systems (municipality) with adequate capacity. Tube wells to extract ground 
water can be installed and quantities of water extracted will be in accordance with the CGWA 
approval and will avoid any negative impacts on ground water resources.  

 
238. Monitoring of ground water quality in areas in and near the stations and depots will be 
required in operation stage environmental monitoring. 

 
239. Residual impact. With the implementation of the mitigation and monitoring measures 
described above it is expected that the residual impacts will be minor. 
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Construction stage - moderate negative impact 
 
240. Impact. As described under impacts on surface water, there will be a high demand for 
water during construction to meet drinking and domestic water needs for the camp sites as well 
as construction activities in the construction sites along the RRTS alignment, station locations, 
depot locations and other facilities such as casting yards. If the project depends on the local water 
supply system this will cause a strain on the local water supply and may result in inadequate or 
no water for the local residents. 
 
241. There maybe pollution of ground water from toilets in the construction camp sites. 
Construction workers themselves may get sick if sourcing drinking water from wells. Local 
communities living near the camp site may get sick too if they are sourcing drinking water or water 
for domestic use from the ground water supplies. There may also be depletion in ground water 
resources if large quantities of water are extracted for construction activities, continuously over 
the 4-year construction period.  
 
242. These impacts of pollution and depletion of ground water quantities will be felt only during 
the construction period and will be limited to the vicinity of the project construction sites and camp 
sites. Hence, the overall significance of impacts on ground water quality and quantity is rated as 
moderate. 
 
243. Mitigation measures. Camps will not be located immediately next to communities. For 
construction camps that extract ground water for drinking and domestic purposes it will be 
ensured that the tube well and septic tanks are located far away from each other to avoid cross 
contamination.  

 
244. If ground water extraction is needed for construction purposes it will be done with 
appropriate approvals from CGWA and quantities extracted will follow the requirements of the 
approval or avoid any negative impact on the residents living in the vicinity of project area. 
 
245. Residual impact. After implementation of the mitigation measures described above 
residual impacts are expected to be minor. 
 
Operation stage – high/moderate negative impact 
 
246. Impact. Operation of all the stations and depots can have long term implications on the 
quality of ground water in the project area due to discharge of sewage and waste-water 
generated from operation of the stations and depots. The communities living near the 2 depot 
areas that rely on ground water for domestic purposes could face problems of ground water 
contamination if there are no proper sewage and waste-water treatment facilities in the depots.    
There is potential for surface water bodies to also get polluted from polluted ground water 
channels that are linked to them. Hence, the risk of surface water pollution through ground water 
connections also exists for the four stations located near a river or stream (Sarai Kale Khan, 
Ghaziabad, Muradnagar and Bhegumpul).  
 
247. The risk of ground water pollution from sewage and waste-water exists in all station and 
depot areas of the project. The severity of the impact is considered high due to the possibility of 
harmful pollution that may affect human health. For example the depots may release chemical 
and petroleum waste into the ground water which could affect communities nearby that rely on 
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ground water for domestic purposes. Pollution from raw sewage may negatively affect ground 
water in all the stations and depots. The pollution impact in terms of spatial scale will be localized 
within the project influence area (direct and indirect impact zone). However, in the absence of 
mitigation measure the pollution impact will be long term. Hence, the overall significance of the 
impact is rated as high. 

 
248. The project area enjoys good supply of ground water resources. However, poor design of 
water supply systems for the stations and depots can have long term implications on the quantity 
of ground water resources. Water requirements at each depot for drinking is estimated to be 
about 1000 liters per day and 1,50,000 liters per day for other activities in the depot.  
 
249. The continuous extraction of large quantities of ground water for activities in the depot and 
stations can result in reduced supply of ground water for the communities living in and around the 
project that rely on ground water for domestic purposes. Given that ground water resources are 
not constrained and most of the communities along the project alignment have organized water 
supply systems (such as the municipal water supply network) the significance of the overall 
impacts on ground water quantities is rated as moderate.  
 
250. Mitigation Measures. The risk of ground water pollution from the stations and depots can 
easily be mitigated by including sewage treatment facilities and waste – water treatment facilities 
in the station and depot design. Wastewater treatment plants will be installed at depots having oil 
and grease interceptors connected with the wastewater treatment plant which is capable of 
removing petroleum contaminants and can meet national standards. Oil traps in heavy machinery 
areas will be created to collect oil based materials. Similarly, sedimentation basins would be 
established prior to the water discharge point to reduce the sedimentation load in the storm water. 
Since RRTS rail is operated through electricity, there will be lesser risk of pollution from petroleum 
based fuels. 

 
251. The risk of depleting ground water resources can be addressed by sourcing water from 
existing water supply systems (municipality) with adequate capacity. Tube wells to extract ground 
water can be installed and quantities of water extracted will be in accordance with the CGWA 
approval and will avoid any negative impacts on ground water resources. Rainwater harvesting 
structures have been included in the design of stations and depots to help conserve and store 
water. Sewerage and storm water drainage in the depots will be designed to enable treatment 
and reuse.  
 
252. Monitoring of ground water quality in areas in and near the stations and depots will be 
required during operation stage environmental monitoring. 

 
253. Recharging of ground water resources if required could be done by: 

(i) re-injecting the pumped discharge back into the ground.  
(ii) Temporary cut-off walls: If there is a concern that permanent cut-off walls will affect 

the long term groundwater flow regime, due to the barrier effect, then it may be 
possible to use temporary cut-off techniques. For example, steel sheet-piles that 
can be withdrawn at the end of the project, or artificial ground freezing, which will 
eventually thaw and allow groundwater flow to pass.   

(iii) Localized groundwater cut-off walls: Where there is a specific receptor to be 
protected, such as a wetland or sensitive structure, it may be possible to install a 
localized section of cut-off wall or grout curtain between the dewatering system 
and the receptor, to reduce the drawdown at the receptor.  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(iv) Protection of individual receptors: If there are only a small number of isolated 
receptors, it may be more cost effective to simply fix or prevent the problem directly 
at the receptor, for example by underpinning the foundations of a sensitive 
structure, or by providing a new piped water supply to replace a well where 
lowering of water levels has reduced the yield.   
 

254. Residual impact. With the implementation of the mitigation and monitoring measures 
described above it is expected that the residual impacts will be minor. 
 

5. Land degradation and pollution  

Design and pre-construction stage – minor negative impact 
 
255. Impact. The location of the stations and depots can have long term implications on the 
generation of waste/trash and polluting land in the immediate vicinity of the project area. The 
waste management systems and linkage with existing local waste management systems for the 
stations and depots will play an important role in ensuring that waste generated from the stations 
and depots do not end up in the areas near the project site such as the already degraded wetlands 
areas near Yamuna river. This problem if not managed will be limited to the vicinity of the station 
and depot areas. Though it will be a long-term problem the severity of the impact in terms of 
causing health problems to the general public and serious environmental issues is minor. Hence, 
overall the significance of land degradation and pollution impacts during pre-construction stage is 
considered minor. 
 
256. Mitigation Measures. The problem of waste can easily be mitigated by including 
provisions for trash and waste management in the design of the station and depots and linking up 
with existing local municipal waste management systems.  
 
257. Residual impact. The residual impacts after mitigation are expected to be none or 
minimal. 
 
Construction stage – moderate negative impact 
 
258. Impact. Construction activities will generate large quantities of soil/debris and muck from 
excavation works for constructing the piles/piers and underground sections and stations. The 
proposed alignment will have elevated and underground tracks and 17 elevated, 2 at grade and 
5 underground stations.  
 
259. Approximately 0.8 million cum of muck is expected to be generated from excavation works 
for the piers in the elevated sections and stations of which, 0.8 million cum is expected from Delhi 
area, 0.55 million cum is expected from the Ghaziabad and Meerut area. Tunneling for the 
underground sections and stations is estimated to generate about 1.75 million cum of muck of 
which 0.75 million cum is expected from the Delhi area and 1 million cum in the Ghaziabad and 
Meerut area. Hence, the total quantity of muck expected to be generated is about 2.55 million 
cum.  

 
260. In addition, about 5000 cum of construction and demolition (C&D) waste is likely to be 
generated from dismantling the existing road. C&D wastes include concrete, stones and dirt 
generated during excavation from piles, residual cement bags, residual steel scrap, excess 
construction material stacked at site etc. It is a waste stream that is separate and distinct from 
residential and commercial waste. 
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261. Given the large quantity of muck, excavated material and C&D waste that will be 
generated, their improper disposal can cause problems of land pollution and degradation. 
Improper storage of the spoil can cause problems of dust, erosion and siltation of nearby rivers, 
streams or drainage structures. The condition of the Yamuna river and wetland areas which are 
already highly degraded could get worse because of improper disposal of spoil and C&D. 

 
262. Domestic waste, medical waste and other solid waste will be generated in the construction 
camps. Other facilities required for construction such as casting yards and other service facilities 
will also generate construction waste including hazardous wastes such as metal scraps, 
chemicals, fuels and lubricants. These wastes if not managed or disposed in the right manner can 
end up polluting the areas and water bodies near the project site. 

 
263. These impacts are expected to occur within the project influence area (direct and indirect 
impact zone). They will be limited to the construction stage. The severity of the impacts is 
expected to be medium since the number and scale of receptors is limited. Hence, overall 
significance of impacts on land pollution and degradation is rated as moderate.  

 
264. Mitigation. A number of mitigation measures have been proposed for managing the spoil, 
muck, construction waste and campsite wastes. Before construction works begin the Contractor 
will be required to develop a Waste Management Plan (WMP) for approval by the General 
Consultants (GC). The WMP must include the following or more items:  
 

(i) Identification of disposal sites including seeking permission from relevant 
authorities 

(ii) Estimation of different types and total quantities of waste that will be generated 
(iii) Estimation of waste types and quantities that could be reused for the project 
(iv) Estimation waste quantities that will need temporary storage and identification of 

sites for temporary storage 
(v) Identification of transport means and route for disposing the different types of 

waste to disposal sites and others.   
(vi) Identifying the means to store or treat or transport hazardous wastes securely and 

avoid leakages into the open environment 
(vii) Establishing linkages with waste recycling agents such as for metal scrap and used 

oils and lubricants etc. 
(viii) Developing waste management plan and facilities for camp sites and linking up 

with local municipal waste management systems where appropriate 
(ix) Maintenance of waste registers to record all waste management operations 

including production, storage, transport, treatment, disposal and others.  
 
265. For managing the C & D waste two processing plants in Ghaziabad and Meerut are 
planned to be installed. Identifying the exact locations of the processing plants are under process 
in consultation with relevant local authorities. The processed C&D plants will help to convert the 
waste into a usable form for construction and use as fill material. To the extent possible and 
subject to meeting quality requirements excavated muck and processed C&D waste will be used 
for land filling in the two depot areas. The excess muck and C&D waste will be disposed off at 
locally approved sites. Identification of the disposal sites is under process in consultation with 
relevant local authorities.  
 
266. The excavated top fertile soil particularly in the depot areas shall be preserved and used 
later for landscaping purposes. Soil erosion by runoff will be controlled by installing proper 
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drainage systems using contour information. Excavated muck will be promptly transported to 
filling or disposal site so as not to hurdle in the progress of work and also minimize the need. 
Stockpiling of the excavated muck will be avoided or minimized to reduce the need for storage 
space and room for dispersion of the material into the environment. The excavated muck shall be 
disposed regularly and proper records will be maintained on the quantities and locations of 
disposal.  

 
267. For managing hazardous waste the “Hazardous Waste (management, handling and trans-
boundary movement) rules, 2007 and amendment 2008” shall be followed. Chemicals classified 
as hazardous chemicals under “Manufacture, Storage and Import of Hazardous Chemical Rules, 
1989 of Environment (Protection) Act, 1986 shall be disposed off in a manner in compliance with 
the procedure given in the rules under the aforesaid act.  
 

(i) The Contractor shall identify the nature and quantity of hazardous waste generated 
as a result of his activities and shall file a ‘Request for Authorization’ with respective 
State Pollution Control Committee along with a map showing the location of 
storage area.   

(ii) Outside the storage area, the Contractor shall place a ‘display board’, which will 
display quantity and nature of hazardous waste, on date. Hazardous Waste needs 
to be stored in a secure place.   

(iii) It shall be the responsibility of the Contractor to ensure that hazardous wastes are 
stored, based on the composition, in a manner suitable for handling, storage and 
transport. The labeling and packaging is required to be easily visible and be able 
to withstand physical conditions and climatic factors.   

(iv) The Contractor shall approach only Authorized Recyclers of Hazardous Waste for 
disposal of Hazardous Waste, under intimation to the Employer. 

 
268. In addition to the measures described in the paras above the contractor will be required 
to follow the requirements in the approved WMP. Specific protocols for the storage, transport, re-
use, treatment and disposal of all types waste will be followed and no waste will be released into 
the surrounding environment. 
 
269. Residual impact. Implementation of the mitigation measures will require careful planning, 
documentation and monitoring. It is expected that residual impacts will not be significant if all the 
mitigation measures are properly implemented. 
 
Operation stage – minor negative impact 
 
270. Impact. There can be long term implications on the generation of waste/trash and other 
forms of pollutants in the project area particularly in the station and depot areas. The waste 
management systems under the operational plan for the stations and depots and linkage with 
existing local waste management systems authorities will play an important role in ensuring that 
waste generated from the stations and depots do not end up in the areas near the project site 
such as the already degraded wetlands areas near Yamuna river. Activities in the depot which 
will entail cleaning and maintenance of trains will result in the generation of solid and liquid waste 
some of which will be hazardous (fuel, oils, lubricants, chemicals). The release of these liquid 
waste untreated into the surrounding environment will cause contamination of the agricultural land 
and irrigation canals near the depots. 
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271. As per the available data from Delhi metro Phase I and II, about 0.8 – 1.2 m3 of solid waste 
is generated per day at elevated stations. Solid waste generation at elevated station is expected 
to be slightly more due to airborne dust in comparison to underground stations. Thus about 18 to 
27 m3 of solid waste is expected to be generated from the 24 stations of the project corridor.  
 
272. The problem of pollution and degradation of land will be limited to the station and depot 
areas and its immediate surroundings. Though it will be a long-term problem the severity of the 
impact in terms of causing health problems to the general public and serious environmental issues 
is minor. Hence, overall the significance of land degradation and pollution during operation stage 
is considered minor. 

 
273. Hazardous materials, including solvents, coolants, acids, and alkalis, may be used in 
locomotives and train cars maintenance activities. While unlikely, polychlorinated biphenyls (PCB) 
could be found in some electrical equipment (for example: transformers and capacitors), and 
asbestos could be present in some parts such as wheel bearing and seals.  
 
274. Mitigation Measures. The design of the stations and depots will be required to have 
adequate waste management systems for both solid and liquid waste include sewage and 
hazardous wastes. Wastes from stations will include dry and wet garbage and floor sweepings. 
Adequate sanitary facilities will be required for temporary storage of refuse within the station. The 
storage containers for this purpose should not exceed 50 liters and must be equipped with side 
handles to facilitate easy handling. To avoid bad odor and accumulation of fly attracting materials, 
garbage containers should be washed at frequent intervals and have a proper lid. 
 
275. Wastewater treatment plants will be installed at depots having oil and grease interceptors 
connected with the wastewater treatment plant which is capable of removing petroleum 
contaminants and can meet national standards. Oil traps in heavy machinery areas will be created 
to collect oil based materials. The stations will be equipped with proper garbage disposal facilities 
and toilet facilities including signage prohibiting the open dumping of trash. 

 
276. Use of hazardous materials such as asbestos and PCBs will not be permitted. 
 
277. Residual impact. Implementation of the mitigation measures described above will require 
adequate budget provisions under the RRTS operational budget for stations and depots to cover 
the costs for waste storage and transport and cleaning staff. Subject to the allocation of adequate 
budget for the waste management activities, the residual impacts are expected to be minor. 

 
C. Impacts on Biological environment  
 

1. Trees and vegetation  

Design and pre-construction stage – minor negative impact 
 
278. Impact. Most of the proposed RRTS passes through urban/city area except at few 
locations where the alignment passes through small forest patches. This includes a roadside tree 
plantation (protected forest) from km 16.4 to km 21.3 at the location of the Ghaziabad station. In 
Meerut land has been acquired from a forest area at km 71.6 to km 75.0, for road black-topping 
along the alignment. However, the alignment follows median of existing road at this stretch.  
  
279. In terms of numbers of trees approximately 10,292 trees will need to be removed for 
construction of the RRTS, stations and depots. Other vegetation in the form of shrubs and grasses 
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will also need to be removed along the elevated alignment section and stations and depots. This 
includes aquatic plants in the sections passing through the Yamuna river and Hindon river.  
 
280. The project alignment is located mainly along the highway (erstwhile NH 58) and urban 
settlements. Hence, in relation to the scale of the project the number of trees and amount of 
vegetation required to be removed is small. Hence, the overall significance of the impacts and 
trees and vegetation from the project design point of view is found to be minor. 

 
281. Mitigation. Best efforts have been made to minimize removal of trees (together with 
reducing land acquisition needs) and vegetative cover by locating the alignment along the center 
of the highway.  

 
282. Residual impacts. Since the project design includes a provision for compensatory 
afforestation of trees at a ratio of 1:10, the impacts of tree removal will be fully mitigated. 
 
Construction stage – moderate negative impact 
 
283. Impact. 10,292 trees will be removed for construction of the RRTS, stations and depots. 
Other vegetation in the form of shrubs and grasses will also be removed along the elevated 
alignment section and stations and depots. This includes aquatic plants in the sections passing 
through the Yamuna river and Hindon river. The number of trees to be removed in relation to the 
scale and size of the project is not significant and only those trees within the direct project impact 
zone will be affected. However, the removal of the trees is a permanent activity (the removed 
trees cannot continue growing afterwards) the overall significance of the impact during 
construction stage is considered moderate. 
 
284. Mitigation. NCRTC have already secured permission from the local municipal 
authority/forest department to cut trees at the project site. To compensate loss of trees as per 
provisions of Delhi and Uttar Pradesh state forestry department requirements, for each tree felled 
ten trees will be compensated. In total of approximately 102,920 trees will be planted. NCRTC 
has already deposited an amount of Rs 140 million with U.P. Forest department. Hence, for the 
U.P section of the rail alignment compensatory afforestation will be carried out by the U.P Forestry 
Department. Similarly for the Delhi section land has been allotted by Land & Development Office 
(LDO) and compensatory afforestation will be carried out by Delhi Development Authority (DDA). 
Efforts will be made to minimize the cutting of trees through transplantation of young trees. 
Emphasis will be given for the plantation of native trees.   
 
285. In addition to the compensatory plantation, green belt area can be developed for the total 
length of elevated corridor using native shrubs, herbs and grasses. A central ribbon area will be 
planted with small tree species, which grows up to height of 4-5 m. The peripheral ribbons will be 
planted with grasses and perennial herbs interspersed with medicinal plants like Tulasi, Vinca, 
Evolvulus, Hemidiscus etc. Appropriate shade loving and light loving trees could be preferred 
depending on the location. Thus the green belt will provide aesthetic view of elevated track and 
also helps to serve as dust and noise absorbent barrier. 

 
286. Residual impact. The trees that will be planted to compensate for the trees removed will 
still be young (at sapling stage) during the construction stage, and the “like for like” replacement 
of the trees removed will not be in effect yet. Hence, there will initially be minor impacts due to  
tree removal. However, this impact will be fully mitigated after the replanted trees have 
established themselves during operation stage as discussed below. 
 



104 
 

Operation stage - positive impact 
 
287. 102,920 saplings that were planted during construction stage will be maintained through 
proper watering and protection from cattle. A survival rate of atleast 85% will be maintained. It is 
expected that the newly planted trees will start providing the ecosystem services similar to that of 
the trees removed by the 15th year or so after plantation. Considering a minimum survival rate of 
85% (87,482 trees) the net increase in the number of trees because of the project is expected to 
be about 77,190. Considering that the quantity and value of other forms of vegetation (young trees 
(< 30cm GBH), shrubs and aquatic plants) that will be removed is minimal, it is expected that the 
compensatory plantation will fully mitigate the impacts of tree removal and there will be no residual 
impacts. 
 

2. Terrestrial fauna  

Design and pre-construction stage – neutral  
 
288. There are no endangered or protected terrestrial faunal species in the project area and 
most of the project alignment is located along the road and urban areas. Hence the design stage 
impacts on terrestrial fauna is rated to be neutral with no positive or negative impacts. 
 
Construction stage – minor negative impact 
 
289. Impact. As stated above, there are no endangered or protected species in the project 
area. Considering that the project alignment is located mainly along the highway and urban 
centers the types fauna present in the project area is limited to domestic animals, about 13 
species of birds and some insects.  
 
290. Construction activities may result in killing of insects, rodents and other smaller animals 
during excavation works for the elevated and underground sections and stations of the project 
alignment. Similar impacts may also be caused by clearing of trees ad vegetation for the depots. 
Trees for removal could include trees that have nesting birds. This may result in destruction of 
nests and chicks. Due to these potential impacts it cannot be stated that there will be no impacts. 
Hence, the overall significance of impacts on fauna during project construction is considered 
minor. 
 
291. Mitigation. Before the felling of trees, the trees will be inspected for presence of nests. If 
any trees have nests, the nests will be transferred to another nearby tree. This activity of 
transferring the nests will be done under the guidance of the local forestry or wildlife authority. 
The contractor will be prohibited from intentionally killing or hunting animals or birds in the project 
area. 

 
292. Residual impact. Given the overall low level of risk on impacts on terrestrial fauna it is 
expected that there will be no residual impacts. 
 
Operation stage – neutral  
 
293. No noticeable positive or negative impacts on terrestrial fauna is expected to occur during 
operation of the RRTS.  
 
 



105 
 

3. Aquatic fauna and Ecologically important areas 

Design and pre-construction stage – minor negative impact  
 
294. Impact. The project alignment crosses the Yamuna river, Hindon river and some small 
streams. The Okhla Bird Sanctuary which is located along the Yamuna river is located about 
1.82km south of the project alignment and south of the Sarai Kale Khan station at km 0.45.  
 
295. The Yamuna river and wetlands support fish and migratory birds. The Okhla Bird 
Sanctuary is a popular site for witnessing the conglomeration of thousands of migratory birds. The 
Yamuna river and wetland is a highly degraded area due to excessive disposal of municipal waste 
and discharge of untreated waste water. About 3.5 km of the project alignment crosses the 
Yamuna river and its flood plains. This will require the construction of about 98 piers in the river 
(680 m with water year round) and flood plains (2.8km gets filled with water during rainy season). 
The piers will have a diameter of about 2m and will be placed at a distance of 30 – 35m intervals. 
 
296. The location of the project alignment across these rivers and in particular the Yamuna 
river poses some risks on the health of aquatic species existing in the river and flood plains. Given 
that the project alignment is located north (upstream) of the Okhla Bird Sanctuary area, effluents 
released during construction of the well foundation and piers in the water could reach the 
sanctuary and have negative impacts on fishes and migratory birds in the sanctuary. The spatial 
scale of these impacts are very minor and limited to the project section and station located near 
the rivers and streams. The Okhla Bird Sanctuary is located 1.8 km south of the project alignment 
and not within the immediate vicinity of the project alignment. The aquatic species and birds in 
the project area are not endangered or protected. Hence, the overall significance of the impacts 
on aquatic fauna is rated as minor. 
 
297. Mitigation. The project design includes the use of construction methods that will have 
minimal pollution impacts and disturbance to fishes and other aquatic fauna. This includes: use 
of cassion for constructing the well foundation (base of the pier); and use of rotary drilling rigs 
which generates less noise under water in comparison to impact hammer.  

 
298. Residual impact. There will be no residual impacts after implementation of designed 
mitigation measures. 
 
Construction stage – minor/moderate negative impact 
 
299. Impact. Construction of well foundation and piers inside the Yamuna river and wetlands 
and Hindon river may result in release of construction materials (concrete, fuel, chemicals etc.) 
inside the water. Construction activities may also cause excessive siltation inside the river. These 
impacts will in-turn affect the fishes and other aquatic species. Given that the project alignment is 
located north (upstream) of the Okhla Bird Sanctuary area, effluents released during construction 
of the well foundation and piers in the water could reach the sanctuary and have negative impacts 
on fishes and migratory birds in the sanctuary. Use of heavy construction equipment and large 
numbers of workers in the river and wetland area may disturb the migration and feeding and 
breeding activities of birds. 
 
300. The impacts on aquatic fauna is limited only to the RRTS sections and stations that cross 
the rivers (Yamuna river, Hindon river, Upper Ganga canal). The risk of effluents and siltation 
reaching the Okhla Bird Sanctuary is low. It is expected that most effluents (if any are released) 
will get diluted by the time they reach the sanctuary area which is 1.8km downstream from the 
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project alignment. The impacts will be limited to the construction stage. While there are no 
endangered species in the project area, the Bird Sanctuary is a popular site for the agglomeration 
of thousands of birds during the winter season. The Yamuna river and wetland is a severely 
degraded habitat. Hence, though the spatial scale of impact is limited and temporal scale of impact 
temporary, the severity of impact is rated as moderate. Therefore, the overall significance of 
impacts on aquatic fauna during construction stage is rated as moderate. 

 
301. Mitigation. Construction of well foundation and piers inside the water and wetlands will 
be done in a cassion which will contain all the concrete and construction material resulting minimal 
release of construction material into the water. Constructing the pier will be done by using rotary 
drilling rigs and no impact hammering. Rotary drilling rig generates far less noise and has 
negligible impacts on aquatic wildlife in comparison to impact piling which can startle fishes and 
damage their auditory organs. 
 
302. The contractor will be prohibited from fishing or hunting birds and other aquatic wildlife. 
Construction in the rivers and flood plains will be avoided during the rainy season to minimize 
construction duration inside the water. Construction works inside the Yamuna rivers and 
floodplains will be timed in dray season and will be kept at minimal during bird migrating, breeding 
and feeding season. 

 
303. Residual impact. With the strict enforcement of mitigation measures and regular 
monitoring it is expected that there will be no or minimal residual impacts on aquatic fauna during 
construction. 
 
Operation stage – neutral  
 
304. No noticeable positive or negative impacts on aquatic fauna is expected to occur during 
operation of the RRTS.  
 
 
D. Impacts on Social Environment  
 

1. Private land and buildings  

Design and pre-construction stage – major negative impact 
 
305. Impact. The project will require acquisition of land (permanent and temporary) for the 
construction of the proposed RRTS corridor and depots at Duhai and Modipuram. Land required 
includes both government as well as private land.  
 
306. As per the land acquisition proposal prepared by NCRTC, the total land required for 
various components of the project is estimated as 170.194ha out of which 157.145ha land will be 
permanent and 13.049ha land will be temporary. About 130ha land will be required for depots 
and 40.194ha along the linear strip for stations and running section of the project alignment. The 
project will also require diversion of a small portion (about 0.5027 ha) of forest land (at two 
locations). Table 35 presents the details of tentative land acquisition. 
 

Table 35: Details of Land Requirements for Delhi-Ghaziabad-Meerut RRTS 
Sl. No. Type of Ownership Area (Hectare) % HH % 

1 Private Revenue 138.297 81.26 477 81.54 
2 Government Land 15.269 8.97 0 0.00 
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Sl. No. Type of Ownership Area (Hectare) % HH % 
3 Govt. Land on Lease 0.427 0.25 92 15.73 

4 
Govt. Land (License given by 
GDA) 2.344 1.38 16 2.74 

5 Religious 0.657 0.39 0 0.00 
6 Community 0.151 0.09 0 0.00 

7 
Other (Temporary Acquisition 
Govt. Land) 13.049 7.67 0 0.00 

Total 170.194 100.00 585 100.0 
Source: As per details received from SIA team  
 
307. Private and government land will be acquired permanently. A large number of people will 
be affected (477 households). The severity of impact is high as there are high risks of people 
complaining about low compensation rates or delays in payment. In addition payment of 
compensation for title holders has to be done through the district administration and the timelines 
for payment is often beyond the control of the project team. Given these factors the significance 
of impacts on acquisition of land and property is considered as major. 
 
308. Mitigation. The land acquisition and resettlement & rehabilitation activities of the project 
will be governed by the general principles, which are based on The Right to Fair Compensation 
and Transparency in Land Acquisition, Rehabilitation and Resettlement Act, 2013. The land 
acquisition and resettlement impacts have been assessed under SIA. The SIA has been included 
as a chapter in the resettlement plan (RP). Affected people will be compensated as per the 
provisions of the approved RP which will have an entitlement matrix. 
 
309. NCRTC will take forest clearance from state forest departments and a compensatory plan 
will be implemented as per the conditions of the forest clearance.   
 
310. Residual impact. Successful payment for acquisition of private land and structures 
requires several conditions. These include: adequate capacity and manpower of the local district 
administration to compile required data and disburse payments on time to affected people; 
provision of appropriate legal documents demonstrating ownership of property by affected people; 
no disputes or court cases regarding property ownership and others. Given this there maybe 
some residual impacts wherein payment of compensation to some affected people maybe 
severely delayed. 
 
Construction stage – major negative impact 
 
311. Impact. The contractor will demolish structures and start construction on acquired land. 
In compliance with the ADB’s SPS construction works can only take place on land that has been 
fully compensated and structures maybe demolished only after full compensation has been paid 
to the structure owner. Hence, the risk of forceful acquisition or eviction of affected people for 
project construction is low.  
 
312. However, there are risks of affected people being disgruntled due to various reasons such 
as: delays in receiving compensation; disputes or court cases regarding land ownership; being 
unsatisfied with the compensation amount; etc. Such disgruntled people may file complaints 
against the project causing delays in project construction.  
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313. Given the large number of affected people and high risk for affected people filing 
complaints which could cause delays in the project construction schedule the significance of 
impacts on acquisition of land and property during construction is also considered as major. 
 
314. Mitigation. To avoid having disgruntled affected people or raising of grievances and 
complaints against the project the following measures the following measures are being taken 
and will continue to be taken during project construction: 
 

(i) Conduction of regular public consultation to keep public informed on the 
entitlement matrix, compensation rates, schedule of compensation payment  

(ii) Distribute information leaflets on entitlement matrix and compensation rates 
(iii) Expedite the payments of compensation by timely provision of budget 
(iv) Regularly coordinate and follow up with local district authorities to expedite 

payments in accordance with the entitlement matrix 
(v) Provide human resource support to local district authorities if appropriate to 

expedite the release of payments to affected people 
 

315. Residual impact. As described above successful payment for acquisition of private land 
and structures requires several conditions, some of which are beyond the control of NCRTC. 
Given this there maybe some residual impacts wherein payment of compensation to some 
affected people maybe severely delayed. 
 
Operation stage – major positive impact 
 
316. Opening of the RRTS, property values will rise around the alignment and stations. The 
large daily influx of RRTS riders will have a large influence on its surrounding area, especially 
around the stations. This will lead to increase in property values depending on distance from each 
station. The same applies to commercial properties as well. 
 

2. Public infrastructure and utility structures  

Design and pre-construction stage – moderate negative impact 
 
317. Impact. The Delhi-Ghaziabad-Meerut RRTS is planned to run through the urban areas of 
Delhi, Ghaziabad, Modinagar, Muradnagar, Meerut and Modipuram city. The alignment will pass 
through properties, drains/nalas, and utility services such as sewer, water pipes, storm water 
drains, telephone cables, overhead electrical transmission lines, electric pipes, roads, traffic 
signals and others. These public structures and utility services are essential and will need to be 
maintained in working order during different stages of construction.  
 
318. Timely shifting of utilities and dismantling of public structures will affect the construction 
schedule and project costs. Hence, proper planning and advanced actions (permissions and 
clearances) will need to be taken for shifting utility and private structures. Utility structures that 
need shifting include: 
 

(i) Electrical lines  
(a) About 150 EHT line towers at 36 locations are required to be relocated 
(b) About 66 km of distribution lines upto 33 kV are required to be shifted 
(c) For length of approximately 66 km, street light poles are required to shifted 

(ii) Water pipe-line - approximately 8 km 
(iii) Sewage lines - approximately 4 km  
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(iv) Storm water - approximately 6 km 
(v) Gas pipe line - approximately 12 km  
(vi) Telecom line of 62 km 

 
319. Shifting of utilities is a challenging activity that requires several steps in seeking approval 
from the respective utility agencies. Poor planning and coordination and lack of information 
sharing to the local public could result in delays in the project schedule and increase project costs. 
Since the project alignment is located in a densely populated area, there is a high risk of receiving 
complaints from the local public. However, this risk is limited to the pre-construction and early 
stages of construction. Hence, the overall significance of impact is rated as moderate. 
 
320. Mitigation. Shifting of gas/oil pipe-line and high tension power lines will be done by the 
respective utility agency. A proper HAZOP study & risk analysis will be conducted during 
preconstruction stage for transfer for the gas/oil pipe-line with concurrence from the gas supply 
agency. Similar studies will need to be conducted for water supply and high-tension lines with the 
concurrence with concern agencies.  

 
321. NCRTC will be responsible for shifting the low tension power lines and water pipe lines. 
NCRTC has prepared a utility shifting plan and allocated adequate budget for this activity. Close 
coordination will be carried out by the PIU and PMOs for timely and safe shifting to utilities in 
order to minimize community, health and safety risks from shifting to these utilities. Sample 
approval/communication for utilities shifting is given in Appendix-2. 
 
322. Residual impact. The residual impact is expected to minor as eventually the utilities will 
be shifted and all services and public structures will be restored. 

 
Construction stage – high negative impact 
 
323. Impact. Given the significant amount of utilities that need shifting (as described above) 
and the densely populated urban centers that the project alignment passes through, it is highly 
likely that there will be some disruption in utility services and inconveniences to the local public. 
This may include disruption in electricity supply and water supply. Given that the project alignment 
is located in the Delhi – Meerut area where temperatures soar up to >40°C in the summer months 
lack of electricity for air conditioning purposes will be a major challenge and could cause heat 
strokes and health hazards for the local public. Similar disruption in water supply services could 
also have grave consequences.  
 
324. Though this risk is limited to the construction stage only, there could be dire consequences 
as described above, hence, the significance of the impacts on local people from utility shifting is 
rated as high. 
  
325. Mitigation. The gas/oil supply agency and agency for high tension power lines will ensure 
continued supply of these services during project construction. The PIU and PMOs will be 
required to follow the utility shifting plan and conduct close coordination with the utility agencies 
and local authorities. Advanced actions will be taken and best efforts will be made to ensure that 
there is no disruption in any type of service.  

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



110 
 

 
(i) Utility services shall be kept operational during the entire construction period and 

after completion of project. All proposals should, therefore, ensure uninterrupted 
supply of utility services.  

(ii) The elevated viaduct does not pose any serious difficulty in negotiating the 
underground utility services, especially those running across the alignment. In 
such situation, the spanning arrangement of the viaduct may be suitably adjusted 
to ensure that no foundation need be constructed at the location, where utility is 
crossing the proposed RRTS alignment. In case of utility services running along 
the alignment either below or at very close distance, the layout of piles in the 
foundations shall be suitably modified such that the utility service is either encased 
within the foundation piles or remains clear of them.  

 
327. Residual impact. With the implementation of the mitigation measures described above 
the residual impact is expected to minor. 
 
Operation stage – Neutral  
 
328. All activities on shifting of utility structures and restoration of normal utility services and 
public services will be completed. Hence, there will be no positive or negative impacts during 
operation of the RRTS. 
 

3. Noise and disturbance  

Design and pre-construction stage – major negative impact 
 
329. Impact. The project alignment will run through densely populated urban areas of Delhi, 
Ghaziabad, Modinagar, Muradnagar, Meerut and Modipuram city. While this is necessary for 
maximizing benefits for the public and making the project economically viable it also poses high 
risks in terms of generating noise and disturbance for people living/working and commuting close 
to the project alignment. 
 
330. As discussed in chapter IV, C section 3.5 about 157 sensitive receptors have been found 
to be located within 150 m on either side of the project alignment. This includes educational 
institutes, hospitals, places of worship and industries. Incorporation of noise reducing design 
features in the railway tracks and rolling stock and including provisions and budget for noise 
barriers within the project design stage is critical to ensure that there will be no long-term 
significant noise related impacts to residents and sensitive receptors along the project alignment. 
If this is not taken care of during project design stage the noise impacts can be long term and 
affect a large number of people and sensitive receptors. Based on this the risks related to noise 
during the pre-construction stage is considered as major.  
 
331. Mitigation. A number of measures are being taken in project design to minimize and 
mitigate noise impacts. These include: 

(i) conduction of further noise assessment before the start of construction works for 
the main RRTS alignment 

(ii) reviewing the current railway track design and identifying design features that will 
help to reduce noise and vibration during operation 

(iii) reviewing the specifications for rolling stocks and ensure requirements include 
features that will help reduce noise and vibration  
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(iv) including provision for noise barriers at locations where the noise levels are 
expected to exceed baseline levels by more than 3dBA. Noise barriers are 
expected to reduce noise levels by 13 – 17 dBA. 

(v) requirement for operation stage noise monitoring in the operation stage 
environmental monitoring plan  

 
332. Residual impacts. Additional noise assessments will be carried out and proposed design 
features of the tracks and rolling stock specifications will be reviewed before starting the 
installation of tracks and procurement of rolling stock. One of the purposes of the review is to 
identify design modification options to help reduce noise levels. Given these efforts it expected 
that residual impacts will not be significant.   
 
Construction stage – major negative impact 
 
333. Impacts. Noise will be generated from various types of construction activities, movement 
of trucks transporting construction material and equipment and potential traffic congestion of 
vehicles plying on the road.  
 
334. Noise Due to Operation of Construction Equipment. The major source of noise during 
construction phase are due to operation of various construction equipment. Typical noise levels 
from representative equipment are included in Table 36. The levels are based on the EPA Report5 
measured data from railroad construction equipment taken during the 1976 Northeast Corridor 
Improvement Project, the FHWA Roadway Construction Noise Model, and other measured data. 
 

Table 36: Noise Levels Generated by the Operation of Various Construction Equipment 
Equipment  Typical Noise Level 50 ft from Source, dBA 
Air Compressor  80 
Backhoe 80 
Compactor 82 
Concrete Mixer 85 
Concrete Pump 82 
Concreter Vibrator 76 
Crane,  Derrick 88 
Crane, Mobile 83 
Dozer 85 
Generator 82 
Grader 85 
Impact Wrench 85 
Jack Hammer 88 
Loader 80 
Paver 85 
Pile-driver (Impact) 101 

 
5  U.S. Environmental Protection Agency, "Noise from Construction Equipment and Operations, Building Equipment 

and Home Appliances," NTID300.1, 31 December 1971.  
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Equipment  Typical Noise Level 50 ft from Source, dBA 
Pile-driver (Sonic) 95 
Pneumatic Tool 85 
Pump 77 
Rail Saw 90 
Rock Drill 95 
Roller 85 
Saw 76 
Shovel 82 
Truck 84 
Source: Federal Transport Association, Transit Noise and Vibration Impact Assessment Manual 

 
335. Noise due to increased vehicular movement. During construction phase, there will be 
significant increase in vehicular movement for transportation of construction material. In addition 
to the noise mentioned above, there will also be background noise of the usual traffic resulting 
due to traffic congestion and confusion arising due to traffic diversion measures. Table 37 present 
the typical increase in ambient noise level due to increased vehicular movement.  
 

Table 37: Increase in Noise Levels Due to Increased Vehicular Movement 
Distance (m) Ambient noise 

level dB (A) 
Increase in noise level due to increased 

vehicular movement dB (A) 
10 36 72 
20 36 67 
50 36 61 
100 36 57 
200 36 52 
500 36 46 

1000 36 42 
 
336. As mentioned earlier, there will be significant attenuation due to various factors, e.g. 
absorption by construction material, air absorption, atmospheric inhomogeneities, and vegetative 
cover. Thus, no significant impact on this account is anticipated.  
 
337.  Impacts of noise on labor. The effect of high noise levels on the workers operating the 
heavy equipment has to be considered, as this may be particularly harmful. It is known that 
continuous exposures to high noise levels above 90 dB(A) affects the hearing acuity of the 
workers/operators and hence, should be avoided.  
 
Predicted Construction Stage Noise Levels  
 
338. The Federal Transit Administration (FTA) has developed procedures and guidance on 
assessing noise and vibration impacts of mass transit projects. For proposed Delhi-Meerut RRTS 
project, the FTA general transit noise assessment procedure were adopted for construction noise 
levels predictions. The details of the modeling and results are provided in Appendix 6.  
 
339. Equivalent noise levels were calculated for each instrument by the following equation:  
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where: 

 
 
340. Following this the decibel addition of two noisiest equipment operating at the same time 
was performed. The equivalent noise levels were summed using decibel addition to get the 
combined equivalent noise levels. The noise levels were compared with FTA’s General 
Assessment Criteria for Construction Noise and India’s National Ambient Noise Standards as 
given in below Table 38. 
 

Table 38: Permissible Noise levels 
1-Hour Leq (dBA) 

 

Land Use 
FTA’s General Assessment 
Criteria for Construction Noise  

CPCB (India) National 
Ambient Noise Standards 

Day Night Day Night 
Residential  90 80 55 45 
Commercial 100 100 65 55 
Industrial 100 100 75 70 

 
341. There are total 157 noise sensitive receptors identified within 150m from the centre line 
along the proposed Delhi-Ghaziabad-Meerut RRTS. The construction noise levels are expected 
to rise more than 3 dBA at 106 sensitive receptors.  
 
342. The ambient noise levels are already higher than the permissible limits of CPCB. 
Construction activities will further add noise to the surrounding area. This is also evident from the 
noise modeling results during construction. So during construction 106 sensitive receptors will be 
severely impacted if proper mitigation measures are not adopted. The noise modelling results and 
details of severely impacted receptors are presented in Appendix 6. 

 
343. Construction noise often generates complaints from the community, even when 
construction is for a limited timeframe. Public concerns about construction noise and vibration 
increase considerably with lengthy periods of heavy construction on major projects as well as 
prevalence of nighttime construction (often scheduled to avoid disrupting workday road and rail 
traffic). Noise and vibration complaints typically arise from interference with people's activities, 
especially when the adjacent community has no clear understanding of the extent or duration of 
the construction. Misunderstandings can arise when the community thinks a contractor is being 
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insensitive, and the contractor believes it is performing the work in compliance with local 
ordinances.  

 
344. The noise impacts discussed above will be felt only during the construction stage and the 
spatial scale of impact will be limited to the immediate vicinity of the project construction sites and 
casting yard sites. However, given the large scale of the project, there is potential for large 
numbers of people and sensitive receptors (106) to be negatively affected. This may result in 
affected people filing complaints against the project. Therefore the severity of the impact is 
considered as high, hence the risk for noise related impacts is rated as major during construction 
stage. 
 
345. Mitigation. To reduce the harmful effects during construction, the Contractor shall ensure 
that all powered mechanical equipment used in the works shall be effectively sound reduced using 
the most modern techniques available including but not limited to silencers. Construction workers 
will be provided with ear mufflers. The Contractor will construct acoustic screens or enclosures 
around any parts of the Works from which excessive noise may be generated. All efforts will be 
made to minimize the use of multiple noisy equipment at the same time. Works requiring use of 
heavy duty and noise generating equipment may be restricted to night time hours in non-
residential areas or areas that have offices and commercial activities during daytime hours only.  

 
346. Regular noise monitoring will be carried out during construction and the contractor will 
ensure that noise generated by work carried out by the Contractor and his sub-Contractors during 
daytime and night time is within the permissible noise limits. In the event of a breach of this 
requirement, the Contractor shall immediately re-deploy or adjust the relevant equipment or take 
other appropriate measures to reduce the noise levels and thereafter maintain them at levels, 
which do not exceed the said limits. Such measures may include without limitation the temporary 
or permanent cessation of use of certain items of equipment 
 
347. To prevent the workers from being exposed to excessive noise the Occupational Safety 
and Health Administration (OSHA) recommends that the exposure period of workers should be 
limited to levels specified in Table 39. 
 

Table 39: Maximum Exposure Periods Specified By OSHA 
Maximum equivalent continuous 

Noise level dB(A) 
Unprotected exposure period per day hrs/day 

 (5 days/week) 
90 8 
95 4 
100 2 
105 1 
110 ½ 
115 ¼ 
120 No exposure permitted at or above this level 

 
348. Residual impacts. Since noise generated from construction activities will only occur 
during construction stage, there will be no residual impacts. 
 
Operation stage – major negative impact 
 
349. Impact. Noise impacts will be felt by people living within the project influence area. Noise 
generated by operation of the RRTS will be a permanent impact and will be experienced by a 
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large number of people living in the densely populated urban areas located along the project 
alignment. Hence, the significance of the operation stage noise impacts is rated as major. 
 
350. Noise standards and guidelines. The noise limits under the WB-EHS or IFC guidelines 
is 55/45 dBA for day/night in residential areas, 70/70 dBA for day/night in industrial or commercial 
areas. The guidelines also require that noise levels from baseline levels should not result in an 
increase in background levels of more than 3 dB(A) at the nearest receptor particularly for cases 
where the baseline levels already exceed standard limits. The Indian standard requires noise 
levels for the 12 hour Leq-dB(A) not to exceed 65 dB(A) and 55 dB(A) at commercial and 75 dB(A) 
and 70 dB(A) at industrial building during the daytime and at nighttime respectively. 

 
351. As discussed in chapter IV, A section 1.7 the baseline noise levels along the project 
corridor is above the national permissible limits and WB-EHS/IFC standards at all locations except 
for location N4 (Near Duhai Depot). At this location the night time noise level of 69.5 dBA is within 
the WB-EHS requirement of 70dBA for commercial zone but still higher than the national 
requirement of 55 for commercial zone. Hence, for this project the main objective of mitigation 
measures will be to ensure that noise levels do not increase by more than 3dBA from baseline 
levels. 
 
352. In order to evaluate operation stage noise impacts from the project, noise modelling has 
been done following guidance from the Federal Transit Administration (FTA) procedures on 
assessing noise and vibration impacts of mass transit projects. The details of the modeling and 
results are provided in Appendix 6. Noise during operation of the train will be generated by a 
number of sources as discussed below. 
 
353. Sources of high-speed train noise. The total wayside noise generated by a high-speed 
train pass by consists of several individual noise- generating mechanisms, each with its own 
characteristics of source location, strength, frequency content, directivity, and speed dependence. 
These noise sources can be generalized into three major regimes:6 
 

• Regime I: propulsion or machinery noise  
• Regime II: mechanical noise resulting from wheel-rail interactions and/or guide way 

vibrations  
• Regime III: aerodynamic noise resulting from airflow moving past the train, including the 

pantograph (a jointed framework conveying a current to a train from overhead wires). 
 

354.  For a conventional train with a maximum speed of up to approximately 125 mph 
(201km/h), propulsion and mechanical noise are sufficient to describe the total wayside noise. 
The aerodynamic noise component begins to be an important factor only when the train speed 
exceeds approximately 160 mph (258 km/h).  
 
355. The general equation for the prediction of the A- weighted sound level at various distances 
from the track can be expressed as follows:  
 

LA =LA(ref)+Cd +Ca +Cg +Cb  
Where: 

 
6  B. Barsikow and B. Müller. Wayside Noise Generated by the German High-Speed Transport Systems, ICE and 

Transrapid, 72nd Annual Meeting of the Transportation Research Board, Washington, DC, 1993.  

 



116 
 

LA(ref) =  a known A-weighted sound level at some reference distance ref from the 
source 
Cd = adjustment factor for attenuation because of divergence 
Ca = adjustment factor for excess attenuation because of atmospheric absorption 
Cg = adjustment factor for excess attenuation from ground effects 
Cb = adjustment factor for excess attenuation because of obstacles such as barriers, 
berms, and buildings. 
 

356. Sometimes a portion of the source-to-receiver path is not through the air but rather through 
the ground or through structural components of the receiver’s building. These are called Ground-
borne and structure-borne noise propagation. For train noise, however, the rolling noise from 
wheel-rail interactions, as well as some types of aerodynamic noise, is complicated because the 
sources do not radiate sound equally well in all directions. This unequal radiation is known as 
source directivity, which is a measure of the variation in a source’s radiation with direction. Studies 
have shown that wheel- rail noise can be modeled by representing the source as a line source 
(or continuous row of point sources) with dipole directivity.7 A dipole radiation pattern has also 
been observed in the turbulent boundary layer near the sides of a train.8 Typically, a dipole source 
radiates a directivity pattern such that the sound pressure is proportional to the cosine of the angle 
between the source orientation and the receiver. Consequently, wheel-rail noise is propagated 
more efficiently to either side of a moving train than in front, above, or behind it.  
 
357. Land Use Category for FTA Criteria. Land use criteria adopted for the modeling is as 
per FTA categorization (Table 40).  

 
Table 40: Land Use Category for FTA Criteria 

Land Use 
Category 

Land Use 
Type 

Noise Matric, 
dBA 

Description of Land Use Category 

1 High 
Sensitivity 

Outdoor, Leq 
(1hr) 

Land where quiet is an essential element of its 
intended purpose. Example land uses include 
preserved land for serenity and quiet, outdoor 
amphitheaters and concert pavilions, and national 
historic landmarks with considerable outdoor use. 
Recording studios and concert halls are also 
included in this category. The noise metric, Leq(1hr) is 
used for all category 1 and 3 land uses where 
nighttime sensitivity is not a factor. 

2 Residential Outdoor, Ldn This category is applicable all residential land use 
and buildings where people normally sleep, such as 
hotels and hospitals. The noise metric Ldn is a used 
for all category 2 land uses where nighttime 
sensitivity is a factor. This noise metric includes a 
10- dB penalty for nighttime noise. 

 
7  E. J. Rathe. Railway noise propagation. Journal of Sound and Vibration, 51, 371-388 (1977).  
8  W. F. King. “On the boundary layer contribution to wayside noise generated by high-speed tracked vehicles,” Inter-

Noise ’94 Proceedings, pp. 175-180 (1994).  
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Land Use 
Category 

Land Use 
Type 

Noise Matric, 
dBA 

Description of Land Use Category 

3 Institutional Outdoor, Leq 
(1hr) 

This category is applicable to institutional land uses 
with primarily daytime and evening use. Example 
land uses include schools, libraries, theaters, and 
churches where it is important to avoid interference 
with such activities as speech, meditation, and 
concentration on reading material. Places for 
meditation or study associated with cemeteries, 
monuments, museums, campgrounds, and 
recreational facilities are also included in this 
category. Category 3 land uses are considered less 
noise-sensitive than category 1 land uses. 

For transit analyses, Leq(1hr) is computed for the noisiest hour of transit- related activity during 
which human activities occur at the noise- sensitive location. 

 
358. As per the FTA guideline for screening distances for noise assessment should be taken 
as 200 feet for Regime II and 350 feet for Regime III for the projects running along the existing 
highway corridor. As a factor of safety and on conservative side, a screening distance of 350 feet 
(106.7m) from centerline of the alignment is considered in this study for noise impact analysis. 
 
359. Noise Source Levels for RRTS. The general equation relating SEL to speed for each 
speed regime at the reference distance (50 ft) is defined as: 

 
SEL= SELref  + K log (S/Sref ) + 10 log (len/lenref) 
where S = train speed in miles per hour, SELref = Reference sound exposure level, Sref = Reference 
speed, K = Speed constant 

 
360. The sound exposure level for RRTS with a speed of 100 mph (161 kmph) at a distance of 
50 feet (15m) was calculated and is given below in Table 41: 
 

Table 41: Noise Exposure Level at 50 feet for 160 kmph RRTS 
Without Noise Barrier 

 
Regime 1 

(Propulsion Noise) 
Regime 2 

(Rolling Noise) 
Remarks 

SELref   ,dBA 86 93 
 

K 3 17 
 

S, mph 100 100 
 

Sref, mph 20 90 
 

Lref, feet 70 664 
 

Len, feet 144.32 432.96 
 

SEL  ,dBA 91.24 91.92 
 

Shielding Correction 4 4 Will change due to 
topography of the tracks 

V, trains per hour 15 15 
 

Hourly Leq at 50 ft 71.40 72.08 
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Without Noise Barrier 
 

Regime 1 
(Propulsion Noise) 

Regime 2 
(Rolling Noise) 

Remarks 

Daytime Leq at 50 ft 71.40 72.08 
 

Daynight Leq at 50 ft 66.63 67.31 
 

Ldn at 50 ft 70.61 69.74 
 

Total Hourly Leq at 50 ft 74.76 
 

Propulsion and  Rolling 
combined 

Total Ldn at 50 ft 73.21 
 

Propulsion and  Rolling 
combined 

 
361. Results of Noise Assessment. Based on the above assessment, measurements and 
calculations the combined noise levels were calculated based on existing noise levels and project 
noise levels at sensitive receptors. Noise impacts are analysed for each of 157 identified sensitive  
receptors with in screening distance. It is observed that there are 14 sensitive receptors which 
will be severely affected during operation stage of RRTS. Severely impacted noise receptor 
details are given in Table 42 and shown in Figure 31 & 32.  
 

Figure 31: Severely impacted (due to Project Noise) sensitive receptors 

 
 
 
 



119 
 

Figure 32: Severely impacted (due to Project Noise) sensitive receptors 

 
362. Mitigation Measures. There are many options that can be used to reduce or mitigate 
operational noise from the trains. These include train speed, track design, and noise barriers.   
 
363. A previous study conducted by DMRC on Delhi metro rail project recommended that if not 
consider the hourly exposure values; if consider instantaneous values, then again after uses of 
noise barrier loudness will be reduce approx. 3.0 times. Following (Table 42) noise barriers are 
recommended with noise reduction possibilities.  
 

Table 42: Noise reduction by Noise barrier 
Place of Noise Barrier  Height of noise barrier  Noise reduction  
On the viaduct in front of yard  4m (3.5m Absorptive+0.5m 

transparent) green color  
15 dB(A)  

On washing yard (s curve)  5m (Aluminum foam noise 
barrier) yellow color  

17 dB(A)  
  

On the back side boundary wall  3m (100% absorptive) blue 
color)  

13 dB(A)  

On the both sides of RRTS yard 
shade  

3m (100% absorptive) blue 
color)  

 13 dB(A) 
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364. The study found that noise reduction is possible from 13-17 dB(A) after installation of noise 
barrier. Assuming this, estimates were made for net noise levels after installation of noise barriers 
near the 14 sensitive receptors. It was found that increase in noise levels can be fully mitigated 
for 13 receptors and infact the residual noise level is even lower than baseline levels. The institute 
of Driving and Traffic Research at 1.2km will experience a noise level of 86 dBA which is higher 
than the baseline level by 12.5 dBA.  
 
365. As discussed above, noise barriers are proposed at severally impacted locations as well 
as at moderately impacted areas. An indicative cost for the mitigation measures have been 
included in the EMP budget. Details of the noise barriers (type and locations) will be further 
analysed and discussed at detailed design by general consultant and contractors and accordingly 
EMP will be updated. 
 
366. Residual impact. With the installation of noise barriers, long term noise impacts will be 
fully mitigated for 13 of the 14 sensitive receptors. However, for one receptor, the Driving and 
Traffic Research at 1.2km even with installation of noise barriers they will experience a net 
increase in noise level by 12.5 dBA in comparison to baseline levels.  Hence, additional noise 
reduction measures such as reorganizing the institute layout (shifting staff rooms) to minimize 
disturbance and other feasible measures are recommended for this receptor refer to Table 43. 
Mitigation options will need to be reviewed in close consultation with the institute officials and if 
found unsuitable, other mitigation measures will need to be identified during the pre-construction 
noise study.
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Table 43: Details of Noise Sensitive receptors (During Operation Phase) 
S.No. Description LHS/RHS Chainage 

in km 
Offset 

in 
meter 

Section 
Type 

Existing 
Noise 

Noise 
during 

Operation 

Combined 
Noise 

Increase 
in Noise 

level 
Leq(h)  
or Ldn 
(dBA)  

Expected 
reduction 
in noise 
by noise 
barrier 
(dBA) 

Residual noise 
level after 
mitigation 

(noise barrier) 
 

(dBA) 
1 Institute of 

Driving and 
Traffic 
Research 

Centre 1.2 0 Elevated 73.5 98.69 99 25 13 86  
(+12.5 dBA from 

baseline) 

2 Gurudwara RHS 1.543 4 Elevated 73.5 81.98 83 9 13 70 
(-3.5 dBA from 

baseline) 
3 Shiv Shakti 

Temple 
LHS 20.5 10 Elevated 73.4 77.7 79 6 13 66 

(-7.4 dBA from 
baseline) 

4 Blessed 
Believers 
Church 

LHS 21.4 5 Elevated 73.4 82.2 82.7 9 13 69.7 
(-3.7 dBA from 

baseline) 

5 Maha Maya 
Temple 

LHS 32.6 10 Elevated 71.7 77.7 78.7 7 13 65.7 
(-6dBA from 

baseline) 
6 Hanuman 

Temple 
LHS 33.1 20 Elevated 71.7 73.2 75.5 4 13 62.5 

(-9.2 dBA from 
baseline) 

7 Hanuman 
Temple 

RHS 35.7 20 Elevated 71.7 73.2 75.5 4 13 62.5 
(-9.2 dBA from 

baseline) 
8 Aum Sun 

Public 
School 

LHS 37.9 15 Elevated 71.7 75 77 5 13 64 
(-7.7 dBA from 

baseline) 
9 Shani 

Temple 
LHS 38.6 30 Elevated 71.7 73.2 75.5 4 13 62.5 

(-8.6 dBA from 
baseline) 

10 Padawali 
Mosque 

LHS 38.9 20 Elevated 71.7 73.2 75.5 4 13 62.5 
(-8.6 dBA from 

baseline) 
11 Radha 

Krishna 
Temple 

LHS 42.4 20 Elevated 71.7 73.2 75.5 4 13 62.5 
(-8.6 dBA from 

baseline) 
12 Temple LHS 71.7 30 Elevated 69.9 73.2 74.5 5 13 61.5 
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S.No. Description LHS/RHS Chainage 
in km 

Offset 
in 

meter 

Section 
Type 

Existing 
Noise 

Noise 
during 

Operation 

Combined 
Noise 

Increase 
in Noise 

level 
Leq(h)  
or Ldn 
(dBA)  

Expected 
reduction 
in noise 
by noise 
barrier 
(dBA) 

Residual noise 
level after 
mitigation 

(noise barrier) 
 

(dBA) 
(-8.4 dBA from 

baseline) 
13 Hanuman 

Temple 
RHS 74.3 20 Elevated 69.9 73.2 74.5 5 13 61.5 

(-8.4 dBA from 
baseline) 

14 Shiv 
Hanuman 
Temple 

LHS 78.7 10 Elevated 69.3 77.2 78.3 9 13 65.3 
(-4 dBA from 

baseline) 
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4. Vibration  

Design and pre-construction stage – major negative impact 
 
367. Impact. The project alignment will run through densely populated urban areas of Delhi, 
Ghaziabad, Modinagar, Muradnagar, Meerut and Modipuram city. While this is necessary for 
maximizing benefits for the public and making the project economically viable it also poses high 
risks in terms of causing vibration and disturbance for people living/working and commuting close 
to the project alignment and causing damage to structures near the project alignment. 
 
368. As discussed in chapter IV, C section 3.5 about 157 sensitive receptors have been found 
to be located within 150 m and 115 sensitive receptors within 50m on either side of the project 
alignment. This includes educational institutes, hospitals, places of worship and industries. 
Incorporation of vibration reducing design features in the railway tracks and rolling stock within 
the project design stage is critical to ensure that there will be no long-term disturbance and 
damage to properties near the project alignment. If this is not taken care of during project design 
stage the vibration impacts can be long term and require extra costs for fixing or compensating 
for damaged structures. It can also attract negative media attention and bring reputational risks 
to MOHUA, NCRTC as well as ADB. Hence, the risks related to vibration during the pre-
construction stage is considered as major.  

 
369. A preliminary vibration analysis has been carried out to understand the impacts of the 
rapid rail operations on vibrations. Vibration modeling carried out for the project is presented in 
Appendix 5.  
 
370. Mitigation. NCRTC understands that the risk of damages to structures and homes along 
the project alignment is a very serious one can have serious repercussions for the project. Hence, 
a number of measures to minimize and mitigate vibration impacts. These include: 

(i) conduction of further vibration assessment before the start of construction works 
for the main RRTS alignment 

(ii) reviewing the current railway track design and identifying design features that will 
help to reduce noise and vibration during operation 

(iii) reviewing the specifications for rolling stocks and ensure requirements include 
features that will help reduce noise and vibration  

(iv) requirement for operation stage vibration monitoring in the operation stage 
environmental monitoring plan  

 
371. Residual impacts. Additional vibration assessments will be carried out and proposed 
design features of the tracks and rolling stock specifications will be reviewed before starting the 
installation of tracks and procurement of rolling stock. One of the purposes of the review is to 
identify design modification options to help reduce vibration levels. Given these efforts it expected 
that residual impacts will not be significant.   
 
Construction stage – major negative impact 
 
372. Impact. The project alignment is located in densely populated urban areas. Hence, the 
risk of disturbances during construction work and potential damage to properties nearby is high. 
There could also be injuries and death of construction workers or local people living/commuting 
near the construction sites due to vibration related damages and instabilities caused by the project 
activities. Due to these reasons there is a high risk of complaints being filed by the local people 
and attracting negative media attention. Even though the risks are limited to the construction stage 
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the severity of the risks are extremely high, hence the overall significance of vibration related 
impacts during construction stage is rated as major. 
 
373. The use of heavy construction equipment for piling and tunnel boring and could cause 
cosmetic and structural damages to weak structures along the alignment particularly at the 
underground sections where a tunnel boring machine will be used. Old buildings with 2-3 floors 
are present at these locations. 
 
374. Predicted Vibration Levels during RRTS Construction. In order to evaluate the 
construction stage vibration levels from the project construction activities, vibration modeling has 
been done in accordance with the FTA guideline. The details of the modeling and results are 
provided in Appendix 5.  
 
375. The reference vibration levels for each construction equipment is taken adopted as given 
by FTA for ‘High-speed ground transportation noise and vibration impact assessment (No. 
DOT/FRA/ORD-12/15)’ to calculate the peak particle velocity (PPV) at sensitive receptor location. 
The PPV values are then compared with the Construction Vibration Damage Criteria set by FTA 
for different building category as given in Table 44 below. 
 

Table 44: Construction Vibration Damage Criteria as per FTA guidelines 

Building Category 
PPV 
(in/s) 

PPV 
(mm/s) 

Approximate Lv, RMS velocity 
in decibels (VdB) re 1 μin/s. 

I. Reinforced-concrete, steel or timber (no 
plaster) 0.5 12 102 

II. Engineered concrete and masonry (no 
plaster) 0.3 7.6 98 

III. Nonengineered timber and masonry 
buildings 0.2 5 94 

IV. Buildings extremely susceptible to 
vibration damage 0.12 

3 
90 

 
376. Modeling carried out for sensitive receptor locations show that all the predicted levels are 
well below the threshold levels for different land uses set by FTA except at 8 receptor locations 
where the vibration levels are expected to be higher than the threshold value during construction 
stage. The receptors are located in both elevated and underground sections. Details of 8 
receptors are given in Table 45.  
 

Table 45: Vibration impacted receptors during construction 

S.No. Description Chainage  X (Latitude) Y (Longitude) Section      
Type 

Pile driver 
(impact)  

Construction 
Vibration 
Damage 

Criteria, PPV 
(in/s) 

Exceedance 
from FTA 
Criteria 

1 

Institute of 
Driving and 

Traffic 
Research 

1.2 28°34'59.36"
N 77°15'38.27"E Elevated 2.55 0.3 

Exceedance 
due to Pile 

Driver 
(impact) 

2 Temple 1.755 28°40'33.03"
N 77°25'7.86"E Elevated 2.55 0.3 

Exceedance 
due to Pile 

Driver 
(impact) 
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S.No. Description Chainage  X (Latitude) Y (Longitude) Section      
Type 

Pile driver 
(impact)  

Construction 
Vibration 
Damage 

Criteria, PPV 
(in/s) 

Exceedance 
from FTA 
Criteria 

3 Temple 1.755 29° 0'22.92"N 77°42'14.87"E Elevated 2.55 0.3 

Exceedance 
due to Pile 

Driver 
(impact) 

4 Gurudwara 1.543 28°34'55.88"
N 77°15'51.75"E Elevated 1.72 0.3 

Exceedance 
due to Pile 

Driver 
(impact) 

5 
Blessed 

Believers 
Church 

21.4 28°40'9.92"N 77°23'16.29"E Elevated 1.26 0.3 

Exceedance 
due to Pile 

Driver (impact 
and vibratory) 

6 Maha Maya 
Temple 32.6 28°43'36.96"

N 77°28'16.71"E Elevated 0.42 0.3 

Exceedance 
due to Pile 

Driver (impact 
and vibratory) 

7 
Shiv 

Hanuman 
Temple 

78.7 29° 4'4.53"N 77°42'31.34"E Elevated 0.42 0.3 

Exceedance 
due to Pile 

Driver (impact 
and vibratory) 

8 Shiv Shakti 
Temple 20.5 28°40'18.03"

N 77°22'46.12"E Elevated 0.42 0.3 

Exceedance 
due to Pile 

Driver (impact 
and vibratory) 

 
377. The places over underground route in Delhi include Khichdipur area having Ghazipur drain 
running parallel to the alignment in addition to cemetery, temple, school and old structures. The 
underground section in Meerut include mosque, old commercial/residential structures, automobile 
workshops and open area. The details of these receptors are given in table 30. 
 
378. During construction of the underground rail sections, a tunnel boring machine (TBM) will 
be used. With a tunnel depth of approximately 25 m (vertical distance between tunnel top and 
floor of building above ground) the expected vibration level during operation of the TBM is 
approximately 99VdB in conditions of sandy soil that exists in the project area. Attenuation of 
vibration due to the sandy soil is expected to be about 16 VdB resulting in a net vibration at the 
ground floor of the building above ground to be about 83 VdB.  
 
379. According to the FTA manual the threshold level of vibration for beginning to cause 
annoyance to human beings is about 75VdB and for causing damages to structure is about 100 
VdB. Given that the expected vibration level at the ground floor is about 83 VdB, people living in 
the ground floor of houses located immediately above the tunnel will feel the vibration and may 
get annoyed when the TBM is operational. However, it is unlikely that any structural damages will 
take place.  
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380. Mitigation. A number of measures will be taken in the project to manage vibration impacts 
during construction. These include: 

 
(i) Pre-construction detailed building condition and stability surveys for identifying 

structures that are weak and at risk of getting damaged because of project 
construction works. Development of support and rehabilitation measures for 
identified weak structures. 

(ii) Preparation of a vibration monitoring plan by the contractor prior to starting 
construction works for the elevated and underground sections. The monitoring plan 
will pay special attention to the 8 receptors identified to be at high risk. The 
monitoring plan will include: i) setting of threshold limits (recommended limit is 
2.5mm/s) that should not be exceeded and procedures to be followed incase they 
are exceeded; ii) requirements for monitoring vibration levels at regular intervals 
throughout the construction period; iii) identification of locations where vibration 
monitoring should be carried out; iv) information dissemination on vibration 
monitoring plan with construction workers.  

(iii) For minimizing vibration impacts during operation of the TBM for tunneling works, 
adjustments can be made to the rotation speed of the TBM. Operating of the TBM 
must be avoided at night especially in locations where there are residents living in 
the ground floor of the building immediately above the TBM location. 

(iv) At the receptor locations listed in Table 45 no impact piling will be carried out for 
construction works. Only bored piling which generates a maximum vibration level 
of 2.2mm/second will be carried out at these locations and all other locations. 

 
381.  The PCRs will be protected and preserved to the extent possible by engineering 
measures and where it is necessary these will be shifted and relocated in coordination with local 
authorities and local communities.  
 
382. Following the data in Table 44 the expected vibration levels construction is lower than 
internationally accepted 5mm/s. However, to be on the safe side and as practice in ongoing metro 
projects in NCR, the contractor will be required to ensure that vibration levels at the 8 sensitive 
locations do not exceed 2.5 mm/s. 
 
383. Residual impacts. With the above recommended mitigation and monitoring measures it 
is expected that there will be no vibration related residual impacts during project construction.   
 
Operation stage – major negative impact 
 
384. Impact. The project alignment will run through densely populated urban areas of Delhi, 
Ghaziabad, Modinagar, Muradnagar, Meerut and Modipuram city. Hence, the project line will 
provide significant benefits for the public living in these areas. However, equally significant are 
the risks related to long term vibration and disturbance for people living/working and commuting 
near the project alignment and causing damages to structures near the project alignment. 
Considering that the impacts will be long term and, difficult to mitigate during operaton stage, this 
risk is perhaps the highest of all environmental risks under the project. Hence, it is extremely 
important to fully mitigate the risks at the project design stage.   
 
385. In order to evaluate the operations stage vibration impacts from the project RRTS, 
vibration modeling has been done as per the FTA guideline. The details of the modeling and 
results are provided in Appendix 5. 
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386. Identification of Vibration-Sensitive Land Use. The criteria for acceptable ground-
borne vibration are expressed in terms of RMS velocity levels in decibels. The criteria apply to 
train-generated ground-borne vibration and noise whether the trains run underground, at the 
surface, or on elevated guideway. The limits are specified for the three land-use categories 
defined below:  
 

(i) Vibration Category 1 - High Sensitivity. Included in Category 1 are buildings 
where vibration would interfere with operations within the building, including levels 
that may be well below those associated with human annoyance. Typical land uses 
covered by Category 1 are vibration-sensitive research and manufacturing, 
hospitals with vibration-sensitive equipment, and university research operations. 
The degree of sensitivity to vibration will depend on the specific equipment that will 
be affected by the vibration.  

 
Note that this category does not include most computer installations or telephone 
switching equipment. Although the owners of this type of equipment often are very 
concerned about the potential of ground- borne vibration interrupting smooth 
operation of their equipment, it is rare for a computer or other electronic equipment 
to be particularly sensitive to vibration. Most such equipment is designed to 
operate in typical building environments where it may experience occasional shock 
from bumping and continuous background vibration caused by other equipment. 

 
(ii) Vibration Category 2 – Residential. This category covers all residential land uses 

and any buildings where people sleep, such as hotels and hospitals. No 
differentiation is made between different types of residential areas. This is primarily 
because ground-borne vibration and noise are experienced indoors and building 
occupants have practically no means to reduce their exposure. Even in a noisy 
urban area, the bedrooms often will be quiet in buildings that have effective noise 
insulation and tightly closed windows. Moreover, street traffic often abates at night 
when trains continue to operate. Hence, an occupant of a bedroom in a noisy urban 
area is likely to be just as exposed to ground-borne noise and vibration as 
someone in a quiet suburban area.  

 
(iii) Vibration Category 3 – Institutional. Vibration Category 3 includes schools, 

places of worship (e.g., churches), other institutions, and quiet offices that do not 
have vibration-sensitive equipment, but still have the potential for activity 
interference. Although it is generally appropriate to include office buildings in this 
category, it is not appropriate to include all buildings that have any office space. 
For example, most industrial buildings have office space, but it is not intended that 
buildings primarily for industrial use be included in this category.  

 
(iv) There are some buildings, such as concert halls, television and recording studios, 

theaters and old cultural and heritage sites including ruins that can be very 
sensitive to vibration and noise but do not fit into any of the three categories. 
Because of the sensitivity of these buildings, they usually warrant special attention 
during the environmental assessment of a high-speed rail project.  

 
387. Categorization as per FTA. According to FTA Ground-Borne Vibration Impact Criteria, 
all educational and religious institutions are categorized in “Vibration Category 3: Institutional” and 
all Hospitals are categorized in “Vibration Category 2: Residential”.  
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388. The proposed Delhi-Ghaziabad-Meerut RRTS will have a design speed of 180 kmph and 
operating speed of 160 kmph with a frequency of 15 trains per hour for the year 2025. As per the 
Vibration screening procedure, residential land use, within 70 meter (229 ft) from the rail centerline 
is identified as potentially affected location. For institutional land use, all institutes within 50 meters 
(164 ft) from the centerline are identified as potentially affected locations. The details of vibration 
sensitive receptors within the applicable screening distance is given in Table 46 below. As can be 
seen no concert halls, television and recording studios, theatres and old cultural and heritage 
sites exist along the project alignment. 
 

Table 46: Vibration Sensitive Receptors along the alignment 

S.No. 
Sensitive 

Receptor Type Number 
Category as per 

FTA 
Screening 

Distance in meter 

1 Educational 29 
Category 3: 
Institutional 50 

2 Religious 59 
Category 3: 
Institutional 50 

3 Hospitals 22 
Category 2: 
Residential 70 

 

 
389. Base Curve. The generalized projection curves for high-speed trains are shown in below 
figure 33. The curves represent typical ground surface vibration levels assuming equipment in 
good condition and speeds of 150 mph. The levels must be adjusted to account for factors such 
as different speeds, equipment, and geologic conditions.  
 

a. Speed adjustment: -3.5 VdB for speed of 160 kmph 
b. Wheel condition: Assume wheels in good condition. No adjustment is applied.   
c. Track system: Assume rails are in good condition. No adjustment.   
d. Track structure: -10 VdB for viaduct and -3 for tunnel section 
e. Propagation: 0, Normal propagation is considered, as the underlying soil is fine 

sand/ fine silt upto a depth of 40 meter from the ground surface throughout the 
alignment. 

f. Foundation coupling:  1-2 Story Masonry: -7 VdB, 2-4 Story Masonry: -10 VdB. 
g. Receiver location: 1-5 floors above grade: -2 dB/floor, 5-10 floor above grade: -1 

dB/floor 
h. Floor response: No adjustment. 
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Figure 33: Generalized Ground-Borne Vibration Curve 

 
 
390. Predicted Vibration levels during operation of proposed Delhi-Ghaziabad-Meerut 
RRTS. The procedure adopted for prediction of vibration levels is as per the FTA guideline. The 
vibration levels were obtained from the base curve shown in figure 33 and necessary corrections 
were undertaken wherever applicable. All the predicted levels were well below the threshold levels 
for different land uses set by FTA except at nine locations. The location of impacted receptors is 
presented in table 47 and modeling results are presented in Appendix 5.  
 
391. Mitigation Measures. Based on Figure 33 it can be seen that vibration is generally caused 
from rail-wheel interaction and this can be reduced by minimizing any surface irregularities on the 
wheel and rail. In addition it is proposed that the rail tracks will have a floating slab track bed, 
elastomeric pad and rail pad. These features will help to reduce the vibration levels by over 15 
VdB. The rolling stock will have stainless steel bodies equipped with air springs and vertical 
hydraulic damper to maintain level at all possible loadings, smoother ride, and minimize vibration 
and noise.  

 
392. NCRTC is currently in the process of recruiting experts to conduct further detailed studies 
on the noise and vibration impacts focusing on: i) assessing the condition of buildings along the 
underground section of project alignment and identify structures that are vulnerable; ii) making 
recommendations for the design of tracks and tunnel works to avoid damages to structures along 
the project alignment during construction and opration of the RRTS. 
 
 
393. Residual impact. Based on the information above and table 47 all vibration related 
impacts during operation stage are going to be fully mitigated. The design measures mentioned 
in para 387 will be further reviewed and reconfirmed under the additional vibration studies that 
will be commissioned by NCRTC.
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Table 47: Vibration impacted receptors due to operation of RRTS 
S.No. Description LHS/RHS/ 

Crossing 
Chainage 
in km 

Section Type Distance 
(ft) 

Estimated 
Vibration 
Level, 
VdB 

Ground 
Borne 
Vibration 
Threshold 
levels as 
per FTA, 
VdB 

Vibration 
Level 
Exceedance, 
VdB 

Reduction 
with 
mitigation 
measures 
VdB 

Residual 
vibration 
level after 
mitigation  
VdB 

1 Lakshmi 
Narayan 
Temple 

Crossing 68.4 Underground 
section  

0 82.5 75 7.5 -15 67.5 

2 Aaliya 
Mosque 

Crossing 68.6 Underground 
section  

0 82.5 75 7.5 -15 67.5 

3 Mosque Crossing 69 Underground 
section  

0 82.5 75 7.5 -15 67.5 

4 Mosque Crossing 69 Underground 
section  

0 82.5 75 7.5 -15 67.5 

5 Sai Baba 
Temple 

Crossing 70.6 Underground 
section  

0 82.5 75 7.5 -15 67.5 

6 St. John 
Church 

Crossing 71.2 Underground 
section  

0 82.5 75 7.5 -15 67.5 

7 Temple RHS 1.755 Elevated 0 81.5 75 6.5 -15 66.5 

8 Gurudwara RHS 1.543 Elevated 13.2 77.5 75 2.5 -15 62.5 

9 Blessed 
Believers 
Church 

LHS 21.4 Elevated 16.5 75.5 75 0.5 
-15 60.5 

 
 
 
 
 
 
 
 



131 
 

5. Occupational health and safety  

Design and pre-construction stage – moderate negative impact 
 
394. Impact. The project is a large infrastructure project that will require the use of several 
types of equipment and machinery, large number of workers and will ultimately cater to movement 
of a large number of public. Construction stage occupational health and safety (OHS) risks will be 
restricted to the construction stage and is discussed in the next section. The main risks which 
need to be addressed during the design stage is the provision of health and safety design features 
and facilities in the stations, trains and depot to create a safe and healthy working environment 
for the operational staff during operation stage of the project. 
  
395. Inclusion of health and safety design features in project design is a permanent activity. It 
may have room for revision and improvement during operations, however, it will be limited. In 
terms of spatial scale health and safety requirements is limited to the stations, project rail line and 
depots. Though injuries and accidents of operational staff can have grave consequences, the 
chances of them occurring are low provided India has good experience in managing similar rapid 
transit projects. Hence, the overall significance of the OHS risks during design stage is considered 
moderate. 

 
396. Mitigation. The project design will include state of art design features including on safety 
based on experiences from several metros under operation in India and other rapid transit projects 
around the world. 

 
397. Residual impact. It is expected that there will be no residual impacts. 

 
Construction stage – major negative impact 
 
398. Impact. The project will involve large scale construction activities including handling and 
transport of large quantities material and operation of heavy machinery and equipment. These 
activities pose great health and safety risks to the workers.  
 
399. Construction material. RRTS construction is a material intensive activity. Huge quantity 
of different construction materials will be required for construction of elevated and underground 
sections of RRTS corridor and stations. These shall be sourced from the nearest source. Quarry 
operations are independently regulated activities and outside the purview of the project 
proponent. It is, nonetheless, appropriate to give consideration to the environmental implications 
in selection of quarry sources since poorly run operations create dust problems, contribute noise 
pollution, ignore safety of their employees, or cause the loss of natural resources. So, the 
construction material shall be sourced only from legalized and approved quarries. Estimated 
quantities of construction materials are as follows:  
 

(i) Aggregate- 2 million cum 
(ii) Sand – 1 million cum 
(iii) Cement – 1 million tonnes 
(iv) Reinforcement steel – 0.20 million MT 
(v) Structural steel – 10000 MT 
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400. Casting Yard and Batching Plant Impacts. The project envisages use of many pre-cast 
components such as box girder segments, parapets, tunnel lining segments etc. For the 
manufacture of these components pre-casting yards will be established. During construction 
phase there would be establishment and operation of batching plant and casting yard which would 
be located in an area designated and allotted by respective district municipal authorities away 
from habitation.  
 
401. There will be significant movement of men, material and machinery in batching plant and 
casting yard. It is expected that both batching and casting yard would be located at same complex. 
Huge quantity of cement, aggregates and other construction materials would be used in batching 
plant and casting yard. There would be generation of dust, noise, flue gases and other 
contaminants from the working of heavy machinery for handling and transporting the construction 
materials. The tentative locations of casting yards for various areas is presented in Table 48. 
 

Table 48: Location of Casting Yards 
Section Location Approx. 

Area (Ha) 
Sarai Kale Khan to Sahibabad 
Ramp 

In Govt land at Mayur Vihar and Ghazipur 20 

Sahibabad to Shatabdinagar In Govt. land at Vasundhara and 
Shatabdinagar 

20 

Shatabidnagar to Modipuram Shatabdinagar 15 
 
402. Health and safety risks for construction workers during construction includes: 
 

(i) Slips, trips and falls. These have been identified as the main causes of accidents 
that result in more than three days absence from work. Slips, trips and falls 
especially from working at heights (such as for works on the elevated rail) may 
have serious consequences, causing severe injuries such as broken bones or 
concussion. Key aspects of construction slips, trips and falls include uneven 
surfaces, obstacles, trailing cables, wet or slippery surfaces, and changes in level.  

 
(ii) Use of construction equipment and vehicles. The project will require the use of 

various types of small, medium and heavy equipment including heavy trucks. 
Based on experiences in other metro projects in India this is a highly risky activity 
where machine operations have resulted in deaths and injuries of construction 
staff9. Workers can experience injuries from performing dangerous work such as 
cutting and welding, lifting heavy equipment or construction materials, operating 
heavy machinery, driving big trucks etc. 

 
(iii) Working in Extreme Temperatures. Exposure to hot or cold working conditions 

in indoor or outdoor environments can result temperature stress-related injury or 
death. This is important for the project as the temperatures in the project area 
during summer can soar up to >40°C. When temperatures are excessively high 
and during occurrences of heat waves (which is common in the project area) 
outdoor construction activities must be stopped.  

 

 
9 Delhi Metro has faced two such incidents (a) launcher failure in Laxminagar (Oct, 2008) – 2 killed and 30 injured; 

(b) toppling of Crane in Zamrudpur (July 2009) – 6 killed and 15 injured. 
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(iv) Working in dusty Environment. As discussed in para 395 large amounts of 
materials (cement, fill material etc.) will be required for the construction works. 
Similarly, as discussed in para 255 large amounts of debris and muck will be 
generated from the excavation works and C&D waste from the road dismantling 
works. Handling the construction works and wastes will create a very dusty 
environment. Continuous exposure to dust will cause health problems related to 
respiratory system for the workers.  

 
(v) Working in Noisy Environment. Repetitive, excessive noise causes long-term 

hearing problems and can cause distractions resulting in dangerous accidents.  
 
(vi) Working Overtime. Employees who work overtime hours experience numerous 

mental, physical, and social effects. Significant effects include tiredness, fatigue, 
and lack of attentiveness, mental and physical stress, body aches and pains and 
other health risks. Employee performance levels could also be lowered.  

 
(vii) Handling hazardous materials/chemicals. Health effects depend on the type of 

hazardous substance and the level of exposure (concentration and duration). A 
hazardous substance can be inhaled, splashed onto the skin or eyes, or 
swallowed. Some of the possible health effects can include: poisoning, nausea and 
vomiting, headache, skin rashes, such as dermatitis, chemical burns, birth defects. 
disorders of the lung, kidney or liver, nervous system disorders etc. 

 
(viii) Poor living conditions in construction camps. Unhygienic conditions in camps 

sites such as lack of proper toilets and bathrooms, lack of clean water for cooking, 
drinking and bathing, lack of waste bins and careless disposal of food waste and 
trash can cause illnesses for workers living in the camps. Poor quality of housing 
that is unable to protect the workers from extreme weather (extreme heat or cold 
or rainfall) and sleeping facilities can also cause the workers to get sick. Infestation 
of the campsite with mosquitos and pests can cause workers to get sick with 
malaria or dengue.  

 
403. Mitigation. An Occupational Health and Safety Management Plan (OHSMP) will be 
prepared by the contractor within the first three months being mobilized. This plan will be aligned 
with the Safety, Health and Environment (SHE) policy which mandates strict implementation of 
precautionary, safety and security measures at all construction sites including camp sites. The 
OHSMP will be reviewed and approved by the GC. The OHSMP will include but not be limited to 
the following measures: 
 

(i) Slips, trips and falls. Fall prevention and protection measures should be 
implemented whenever a worker is exposed to the hazard of falling more than two 
meters into operating machinery, water or other liquid, hazardous substances, or 
through an opening in a work surface. Fall prevention may include: installation of 
guardrails with mid-rails and toe boards at the edge of any fall hazard area; proper 
use of ladders and scaffolds by trained employees; use of fall prevention devices, 
including safety belt and harness or full body harnesses used in conjunction with 
shock absorbing lanyards or self retracting inertial fall arrest devices attached to 
fixed anchor point or horizontal life-lines. Regular safety training on mandatory 
requirements for wearing personal protective equipment (PPE) will be carried out. 
Rescue and/or recovery plans must be in place along with equipment to respond 
to workers after an arrested fall  

https://en.wikipedia.org/wiki/Overtime
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(ii) Use of construction equipment and vehicles. Only qualified and trained 

personnel will be allowed operate respective equipment such as crane/launcher. 
Proper examination of the condition and stability of cranes and launchers and 
examination of the area where the equipment is going to operate will be carried 
out before turning on the crane, launcher or other equipment. Further details are 
provided in the SHE manual under the section on “Lifting Appliances & Gear”. 
Workers will be provided appropriate hand gloves and those workers working at 
height will be required to seek permission from site HSE manager and will be 
provided with rigs, harness & safety belts. 

 
(iii) Working in Extreme Temperatures. Temperature-related stress management 

procedures such as the following will be implemented: monitoring weather 
forecasts for outdoor work to provide advance warning of extreme weather and 
scheduling work accordingly; adjustment of work and rest periods according to 
temperature stress management procedures provided by ACGIH67(IFC), 
depending on the temperature and workloads; providing temporary shelters to 
protect against the elements during working activities or for use as rest areas  

 
(iv) Working in dusty Environment. Regular water sprinkling will be carried out at all 

worksite to control dust. Construction workers will be provided with and required 
to wear face masks particularly during the dry season. Cement and sand will be 
stacked under tarpaulin and secured by GI sheet barricading (working & wind 
break). Workers will be provided with respiratory PPEs.  

 
(v) Working in Noisy Environment. The following measures should be taken for 

workers working in noisy environment: 
(a) In accordance with the IFC occupational health and safety guidelines no 

employee should be exposed to a noise level greater than 85 dB(A) for a 
duration of more than 8 hours per day without hearing protection. In 
addition, no unprotected ear should be exposed to a peak sound pressure 
level (instantaneous) of more than 140 dB(C).  

(b) Hearing protective devices provided should be capable of reducing sound 
levels at the ear to at least 85 dB(A). Although hearing protection is 
preferred for any period of noise exposure in excess of 85 dB(A), an 
equivalent level of protection can be obtained, but less easily managed, by 
limiting the duration of noise exposure.  

(c) In addition to hearing protective devices use of acoustic insulating 
materials, isolation of the noise source, and other engineering controls 
should also be implemented  

(d) Periodic medical hearing checks should be performed on workers exposed 
to high noise levels 

 
(vi) Working Overtime. A proper workplan for each employee should be prepared and 

followed strictly. Workers should be allowed to work in their allocated shift only.  
 
(vii) Handling hazardous materials/chemicals. Chemical hazards can most 

effectively be prevented through a hierarchical approach that includes: 
(a) Replacement of the hazardous substance with a less hazardous substitute 

if possible 
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(b) Implementation of engineering and administrative control measures to 
avoid or minimize the release of hazardous substances into the work 
environment keeping the level of exposure below internationally 
established or recognized limits  

(c) Keeping the number of employees exposed, or likely to become exposed, 
to a minimum 

(d) Communicating chemical hazards to workers through labeling and marking 
according to national and internationally recognized requirements and 
standards, including the International Chemical Safety Cards (ICSC), 
Materials Safety Data Sheets (MSDS), or equivalent. Any means of written 
communication should be in an easily understood language and be readily 
available to exposed workers and first-aid personnel  

(e) Training workers in the use of the available information (such as MSDSs), 
safe work practices, and appropriate use of PPE 

(f) Storage of Diesel will attract the provisions of Hazardous Chemicals 
(Management & Handling) Rules and Petroleum Rules; as amended to 
date. It could cause serious damage to health & safety of workers / property 
if ignited.  Proper onsite emergency plan will be prepared and will be 
approved through NCRTC. If the diesel storage crosses the threshold limits 
permissions from Chief Controller of Explosives (CCoE). Proper fire 
protection norms have to be undertaken as per National Building Code, 
2005 (if building)/ Oil Industry Safety Directorate Standard 117 (if 
installation). 

 
(viii) Poor living conditions in construction camps and work sites. The following 

measures will be taken to ensure hygienic, healthy and good living conditions 
inside construction camps: 

 
(a) Sanitation Facilities. Construction sites and camps shall be provided with 

sanitary latrines and urinals. Sewerage drains should be provided for the 
flow of used water outside the camp. Drains and ditches should be treated 
with bleaching powder on a regular basis. The sewage system for the camp 
must be properly designed by providing septic tanks, built and operated so 
that no health hazard occurs and no pollution to the air, ground or adjacent 
watercourses takes place. Garbage bins must be provided in the camp and 
regularly emptied, and the garbage disposed off in a hygienic manner. 
Labor camps should also be provided with proper ventilations and air 
cooling system.  

(b) Shelter at Workplace. At every workplace, shelter or resting facilities shall 
be provided free of cost, separately for use of men and women labourers. 
These facilities should be clean and hygienic. 

(c) First aid facilities. At every workplace, a readily available first-aid unit 
including an adequate supply of sterilized dressing materials and 
appliances shall be provided. Suitable transport shall be provided to 
facilitate taking injured and ill persons to the nearest hospital.  

(d) Day Creche Facilities. At every construction site, provision of a day crèche 
shall be worked out so as to enable women to leave behind their children. 
At construction sites where 25 or more women are ordinarily employed, 
shelter or housing facility shall be provided for use of children under the 
age of 6 years belonging to such women. The shelter should have sufficient 
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openings for light and ventilation. Size of crèches shall vary according to 
the number of women workers employed. 

 
404. Under SHE CoC, and also under the Building & Other Construction Workers (Regulation 
of Employment and Conditions of Service) Act, 1996 the employer (contractor) other 
recommended measures include: 

(i) Include medical certificate in the requirements for hiring of workers to ensure that 
they are fit to work. Ensure that they are provided with proper training on 
construction, occupational health and safety, and emergency response procedure.  

(ii) Provide safe and clean water for drinking, appropriate sanitary facilities such as 
portable toilets and waste bins.  

(iii) Plan of construction including storage of equipment and machinery, and access 
route of heavy vehicle considering health and safety of workers.  

(iv) Provide appropriate personal protective equipment (PPE) to all construction 
workers, particularly to the personnel working on heights, heavy and electrical 
equipment.  

(v) Establish Health and Safety Desk or Medical Station at the active construction sites 
to monitor and safeguard the health of the workers and local residents and to 
provide immediate response during unexpected incidents/emergencies.  

(vi) Record health and safety statistics including incidents and near misses as per 
international standards so that trends can be established and safety interventions 
made where statistics point to systemic problems or failures in procedures, lack of 
staffing or training needs. 

(vii) Close coordination with the nearest hospitals in the active construction site for 
immediate transfer and/or further evaluation and medical management of the 
patient. 

(viii) OHS training should be provided to all employees new/old to ensure they are 
apprised of the basic site rules of work at / on the site and of personal protection 
and preventing injury to fellow employees. Training should consist of basic hazard 
awareness, site-specific hazards, safe work practices, and emergency procedures 
for fire, evacuation, and natural disaster, as appropriate. Any site-specific hazard 
or color coding in use should be thoroughly reviewed as part of orientation training. 

(ix) Adequate health care is to be provided for the work forceLiving in congested 
condition, make-shift temporary arrangement; the labours are prone to diseases.  

 
405. Batching plant and casting yard. NOC (Consent to establish and Consent to operate) 
will be required under the water and air Acts from DPCC for construction and operation in National 
Capital Territory of Delhi and from UPPCB for construction and operation in Uttar Pradesh state. 
The locations of the these facilities will follow the recommendations of the Consent to 
Establishment received from competent authorities. Simultaneously, there would be requirement 
to get the authorization for storage and handling of hazardous chemicals to store and handle used 
oils and other such materials. The Application forms for seeking Consent to establish; Consent to 
operate and Authorization for storage of Hazardous chemicals are available from the offices of 
respective state pollution control board. There is no specific policy on this, but concern pollution 
control board specifies similar conditions as part of General conditions of Consent to Establish 
and Operation issued by state pollution control board (SPCB).  
 
406. Residual impact. With the development and implementation of a good OHSM plan and 
strict compliance with the SHE manual it is expected that residual occupational, healt and safety 
impacts for construction workers will be minor.  
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Operation – moderate negative impact 
 
407. Impact. The Delhi – Meerut RRTS is a major public transport project expected to cater to 
to over 200,000 passengers per day in its first year of operation. A large number of staff will be 
required to operate and maintain the rail line, stations and depots. Though it is expected that the 
project design will include state of art features including on safety, working on operating and 
maintaining the rail line, depots and stations could be hazardous and cause serious accidents. 
This could be due to accidents caused by working at elevated heights (such as for maintaining 
the electric cables on top of the elevated rail line) or deep inside the tunnels in the underground 
sections. It could also be accidents caused by handling of chemicals and fuel for maintenance of 
the loco engines.  
 
408. Though injuries and accidents of operational staff can have grave consequences, the 
chances of them occurring are low provided India has good experience in managing similar rapid 
transit projects and measures are being taken to include state of art design features including on 
safety. However, operation related OHS is a long-term requirement and any lapses could have 
dire consequences. Hence, the overall significance of the OHS risks during operation stage is 
considered moderate 
 
409. Mitigation. For mitigating health and safety risks during project operation the project 
design several operation related health and safety features have been included in project design 
to ensure safe, fast, efficient, and reliable transportation services.  

 
(i) All maintenance works will require completion of a method statement including a 

risk assessment so that all potential risks can be identified and avoided as far as 
possible or mitigated where the risk remains. The below set of requirements set 
out indicative measures that could be enforced. However, it will be the 
responsibility of the Operators and track managers to develop their own plan and 
implement it correctly: 
(a) Works will only be approved on a ‘permit to work’ type system (commen in 

rail maintenance work), where only trained staff are allowed to work and 
safety procedures must be approved prior to the work being allowed; 

(b) A safety office must be present on-site during works at all times with a specific 
task to ensure that timing restrictions for the work window are enforced and 
work is completed safely; 

(c) All maintenance works will be scheduled with the track controller so that 
works will be done during safe working periods (such as at night) and this 
working window will be part of the permit to work issued for the activity and it 
will be strictly enforced by the safety officer; 

(ii) Appropriate PPE must be provided to all personnel undertaking maintenance work.  
(iii) Security guards will be deployed in all stations to direct passengers on the safe 

zone.  
(iv) An Emergency Preparedness and Response Plan will also be established in order 

to define actions in preventing the occurrence of accidents and response 
procedure in case of accidents, fire and natural hazards.  

(v) The train design will include safety measures such as emergency brake and exit.  
(vi) Sanitary facilities or utilities to maintain sanitary and healthy conditions will be 

made available in all stations and depot. 
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410. Residual impact. With the inclusion of state of art safety features and clear occupation 
health and safety protocols for operational staff, it is expected that residual impacts will be 
minimal. 
 

6. Community health and safety and local resources 

Design and pre-construction stage – major negative impact 
 
411. Impact. The Delhi – Meerut RRTS is a major public transport project expected to cater to 
over 200,000 passengers per day in its first year of operation and almost 500,000 passengers per 
day by its fifth year of operation. Hence, it is of utmost importance for the project design to include 
features that are safe and convenient for the public in the stations and trains. Passengers will 
include all members of society including women, children, elderly and disabled people.   
 
412. Poor health and safety features in project design could result in serious accidents such as 
collision, derailment, fire, power outages, or operation stoppage. Considering that operations of 
the train and station is a long-term activity and the number of people using the train are expected 
very high any safety flaws will have long term and serious consequences. Based on this the 
significance of health and safety risks for the common public is rated as major. 

 
413. Mitigation. The project design includes a number of features to ensure safety and 
convenience of the public. These include: 

 
(i) Clear signs for entry, exit, prohibited zones, rest rooms, elevators etc. 
(ii) Clear public announcement system to make automatic announcements about 

approach trains and advise passengers about the departure time, destination and 
platform of train services 

(iii) Presence of adequate staff in stations for housekeeping and customer service 
purposes  

(iv) Regular training for staff on public communications, safety protocols and efficient 
management of the trains and stations 

(v) Fire safety alarm and response system and facilities inside the train as well as in 
the stations  

(vi) Emergency response system including communications system to coordinate 
evacuations from station and trains during emergencies  

(vii) Station and Tunnel Environment Control System  
(viii) Automatic Fare Collection  
(ix) Access Control System  
(x) Security systems including CCTV and Video/Tape recorders  
(xi) Adequate air conditioning, lighting, water and other utilities in stations 
(xii) A security workstation within the Operation Control Center (OCC) for monitoring 

and control of all security systems through CCTV images of all stations and tunnels 
to check for intrusions or unauthorized access violation 

(xiii) Monitoring of each station in the Station Operations Room with the station 
supervisor being responsible for monitoring and controlling key station equipment 
such as lifts, escalators, ticket machines, ticket gates, security, station services 
(CIS, PA, lighting, cooling, etc.), fire alarms and the CCTV cameras.  

 
414. Residual impacts. It is expected that all safety risks for local public will be addressed 
through design measures discussed above.  
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Construction stage – major negative impact 
 
415. Impact. Given the significant scale of construction and dangerous nature of construction 
works requiring construction in elevated heights with heavy equipment and underground for 
tunneling works the risks of accidents for the public is high. In addition, the project is located near 
densely populated settlements. This also increases the risks of accidents, injuries, health 
problems and inconveniences to local communities living near the construction sites. 
Inconveniences and accidents may also be experienced by public travelling by road near the 
project site due to traffic jams and poor traffic safety. Any accidents or injuries to public could 
result in filing of complaints against the project and attract negative media attention. Therefore, 
the overall significance of impacts on community health and safety during construction is rated as 
major.  
 
416. Other social and health problems may be caused by the large numbers of workers that 
will be required for construction. Poor hygiene at campsite can lead to diseases including water 
borne diseases, malaria, dengue etc. which could spread to the local community. With the large 
numbers of workers majority of whom are expected to be male there is also a high risk of the 
spread of HIV/AIDS and other sexually transmitted diseases.  

 
417. Social conflicts could arise between the construction workers and local community due to 
differences in culture and tradition. Conflicts could also arise due to additional burden on local 
resources caused by the construction camps and construction sites. Resources could include 
water supply, electricity, waste management facilities and others. Poor waste management inside 
construction camps and sites such as waste-water and sewage could result in pollution and 
creation of unhygienic conditions within the local community area. Unruly behavior of workers 
such as playing loud music, shouting and other socially inappropriate behavior could create 
tension between the local community and the workers.  
 
418. Mitigation measures. To prevent community health and safety issues and minimize 
inconveniences during construction, the contractor will be required to prepare and implement the 
following plans:  

(i) Overall Camp Management Plan covering health and safety, resource supply and 
management (such as for domestic water), waste management etc.  

(ii) Emergency Response Plan for camp sites and construction sites 
(iii) Traffic management plan 
(iv) Public Communications Plan 
(v) Code of conduct for construction workers 
 

419. Health management measures. All construction camps will be required to have facilities 
such as health care clinics, places of worship, and entertainment facilities. The following 
measures will be taken to avoid health problems:  

(i) Providing surveillance and active health screening and treatment of workers  
(ii) Undertaking health awareness and education initiatives, for example, by 

implementing an information strategy to reinforce person-to-person counseling 
addressing systemic factors that can influence individual behavior 

(iii) Promoting individual protection, and protecting others from infection, by 
encouraging condom use of  

(iv) Ensuring ready access to medical treatment, confidentiality and appropriate care, 
particularly with respect to migrant workers 

(v) Conducting immunization programs for workers in local communities to improve 
health and guard against infection  
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(vi) Have full time health personnel and well stocked medicines and medical supplies 
available at all camp sites  

(vii) Establish linkages and protocols with nearby hospitals for treatment of serious 
injuries and health emergencies that may arise at the construction camps and sites 

 
420. Traffic management. The contractor will be required to prepare a traffic management 
plan (TMP) to ensure that there is minimal disruption of traffic flow on the highway along the 
project alignment. This TMP will be prepared and approved by the GC and relevant traffic 
authorities before construction works are started. In case of road closure or traffic diversion, the 
Contractor will ensure that information on the timing of construction works and notifications of 
road closure (if any) is provided via local media (radio, TV, newspaper etc.) or through the local 
community heads. 
 
421. The traffic diversion plans shall be drawn in consultation with the local authorities. Any 
reduction of road space during RRTS construction results in constrained traffic flow. In order to 
retain satisfactory levels of traffic flow during the construction period; traffic management and 
engineering measures need to be taken. They can be road black-topping exercises, traffic 
segregation, one-way movements, traffic diversions on influence area roads, acquisition of 
service lanes, etc. Maintenance of diverted roads in good working condition to avoid slow down 
and congestion shall be a prerequisite during construction period.  The construction work for road 
black-topping has already been taken up by NCRTC. 
 
422. Pre-cast construction technology such as pre-casting of superstructure will be used in 
order to minimize the construction work on site so as to cause least traffic hold ups and diversions 
of any type.   

 
423. The following traffic management guidelines will be followed to lay down procedures to be 
adopted by contractor to ensure the safe and efficient movement of traffic, ensure the safety of 
workmen at construction sites and generate minimal disturbance to residents near the 
construction site.  
 

(i) All construction workers should be provided with high visibility jackets with 
reflective tapes as most of viaduct and station works are on the right-of-way. The 
conspicuity of workmen at all times shall be increased so as to protect from 
speeding vehicular traffic. 

(ii) Warn the road user clearly and sufficiently in advance. 
(iii) Provide safe and clearly marked lanes for guiding road users. 
(iv) Provide safe and clearly marked buffer and work zones 
(v) Provide adequate measures that control driver behaviour through construction 

zones. 
(vi) The primary traffic control devices used in work zones shall include signs, 

delineators, barricades, cones, pylons, pavement markings and flashing lights. 
(vii) Advance traffic updates/ information on communication systems for users of 

affected roads. 
(viii) Traffic Marshals will be provided. 
(ix) Restrict operation of construction vehicles and trucks to night time hours to avoid 

generation of noise and interfere with daytime traffic. These vehicles and trucks 
maybe those that are hauling construction materials, equipment and waste. 

 
424. Safety and protection. The contractor will implement the following measures to ensure 
safety of the local public.  
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(i) Plan for construction sites/facilities/yard and access route in consideration of 
health and safety of local communities. 

(ii) Provide safety officers to monitor the health and safety of the local community. If 
any complains rises, immediately identify the causes and evaluate built-in 
measures.  

(iii) Install fencing of the construction site, provision of signage and posters 
(iv) Contractor must make sure that objects from construction site don’t fall outside the 

boundary. This can be done by install netting or use toe-boards on scaffolds. 
(v) Contractor should always look at construction surroundings while assembling and 

dismantling scaffolds to ensure a member of the public isn’t in close proximity. 
Contractor also needs to ensure that the scaffolding is properly constructed and 
maintained. 

(vi) Stack or storing materials outside construction boundary, increases the likelihood 
of trips and falls. Store all materials within construction site area in secure 
compounds. 

(vii) People can suffer serious injuries if they fall into stairwells, manholes, or 
excavations from open floor edges. Contractor must block these areas off with 
barriers or use a suitable covering and provide lighting and barriers if left open 
overnight. 

(viii) Construction sites are noisy environments. It’s vital that contractor checks the 
noise levels on the site regularly and if these are damaging for close passers-by 
and take measures suggested in EMP if required. 

 
2 Public Communications. The PIU will develop and implement a public communication 
plan to inform the affected local government agencies and local communities and the general 
public about the project and project activities, duration of construction, health and safety mitigation 
measures under the project, and the Grievance Redress Mechanism (GRM) for handling 
complaints.  
 
425. Residual impacts. If the mitigation measures described above are implemented and the 
contractor abides by the requirements it is expected that there will be minimal residual impacts.  
 
Operation stage – major negative impact 
 
426. Impact. The Delhi – Meerut RRTS is a major public transport project expected to cater to 
over 200,000 passengers per day in its first year of operation and almost 500,000 passengers per 
day by its fifth year of operation. Passengers will include all members of society including women, 
children, elderly and disabled people. Poor health and safety features in project design could 
result in serious accidents such as collision, derailment, fire, power outages, or operation 
stoppage. Considering that operations of the train and station is a long-term activity and the 
number of people using the train are expected to be very high any safety flaws will have long term 
and serious consequences. Based on this the significance of health and safety risks for the 
common public during operation is rated as major. 

 
427. Other impacts on local communities could be caused be additional stress on resources 
required such as water, electricity and waste management for operating the stations and depots.  

 
428. Public facilities such as water supply, sanitation and washrooms are needed at the 
stations. Water requirement for stations would be for drinking, toilets, cleaning and also for other 
purpose like AC. Water Demand as per existing metro corridors (in India) is calculated and 
presented in Table 49. It is assumed that there would be similar water requirements for the RRTS.  
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Table 49: Water Requirement at Stations 

Sr. No.  Particular 
Water Demand for each station KLD 

1 At Stations for Drinking Purpose 10 
2 In stations for AC, cleaning, chiller and 

other purposes 
20 

Total 30 
 
429. Based on the data in table 49 the total water requirement will be 720 KLD for 24 stations 
out of which 612 KLD of wastewater will be generated. 
  
430. The two depots proposed in Duhai and Modipuram will have following facilities: Washing 
Lines; Operation and Maintenance Lines, Workshop, and Offices. These facilities could generate 
wastewater and noise related issues. Problems anticipated at depot sites are: water supply, 
sewerage and drainage, oil pollution, sanitation, effluent pollution and noise pollution. Oil spillage 
during change of lubricants, cleaning and repair processes for maintenance of rolling stock, is 
very common.  
 
431. Mitigation Measures. Operation stage health and safety risks for common public will be 
managed by implementing all the plans mentioned in para 414. 
 
432. To avoid train collisions and ensure safe train separation, continuous speed monitoring 
and provisions for automatic brake application will be included in the loco design in case the train 
driver disregards warning signals.  Speed limits will be enforced on sections having permanent 
and temporary speed restrictions. Automatic Train Protection and Automatic Train Supervision 
sub-systems will be installed in the trains.  
 
433. CCTV system will provide video surveillance and recording function for the operations to 
monitor each station. The monitoring shall be possible both locally at each station and remotely 
from the OCC. In view of the potential hazards from system failure resulting to accidents, both on- 
site and off-site emergency measures will be implemented. All trains will have public address 
systems to warn the passengers of any emergency situation.  

 
434. In the unlikely event of simultaneous tripping of all the input power sources or grid failure, 
the power supply to stations as well as to trains will be interrupted. A standby silent type DG set 
of adequate capacity at underground stations will sustain the following: essential lighting, 
signalling, and telecommunications, fire fighting system, lift operation, and tunnel ventilation.  
 
435. Water requirements for the stations and depots will be met through the public water supply 
system or purpose built tubewells after taking necessary approvals from CGWA. In case of use 
of ground water adequate treatment will be given before supplying for public use. Water supply 
arrangements will have to be made at each station and depot separately with proper drainage 
system for wastewater. Efforts will be made to conserve the water by recycling water in the 
system. Also, as an environmental conservation measure, rainwater-harvesting structure will also 
be constructed at stations and along the viaduct. 

 
436. Package type sewage treatment plant of adequate capacity will be installed in all stations 
for ensuring treatment of sewage. All wastewater generated from stations and depots will be 
collected and treated prior to disposal into municipal drains. Spilled oil if any will be trapped in oil 
and grease trap. For treating the effluents generated in the depot a waste water treatment system 
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will include oil & grease traps. The trapped oil and grease will then be sold/given to authorized 
collectors, so as to avoid any soil, underground/ surface water contamination.  

 
437. Residual impacts. With the implementation of all the mitigation measures described 
above, it is expected that community health and safety impacts including on local resources will 
be minimal during operation of the trains, stations and depots. 
 

7. Physical and Cultural Resources  

Pre-construction and Construction stage – minor negative impact 
 
438. Impact. An assessment of the historical and archeological monuments along the 
proposed alignment of the Delhi-Meerut RRTS corridor has been carried out and it is found that 
the proposed alignment or none of its portion is falling in the prohibited /regulated areas of 
monuments protected by Archeological Survey of India or Archeological Department of the States 
of Delhi and Uttar Pradesh. NCRTC has obtained NOCs from these agencies to support above 
statement (Appendix -2).  
 
439. Although there are no identified historical and archeological monuments along the 
alignment, considering the fact that Delhi and Meerut are historical cities, there is a small 
possibility that some artifacts may be buried along the alignment. Hence, during piling works for 
the elevated sections and tunneling for underground sections the contractor may encounter 
artifacts. 

 
440. Mitigation. A chance find procedure is included in the EMP to minimize impacts on 
historical / archeological artifacts, in case any are found during excavation work. NCRTC will 
inform and coordinate with Archaeological Survey of India (ASI) and state Archeological 
Departments if any ancient remains encountered during construction work. 
 
441. In locations where alignment is close to historical/heritage structures, the contractor shall 
prepare a monitoring scheme prior to construction at such locations. This scheme for monitoring 
vibration level at such historical / heritage sites shall be submitted to NCRTC for approval. The 
scheme shall include: 
 

i. monitoring requirements for vibrations at regular intervals throughout the 
construction period. 

ii. pre-construction structural integrity inspections of historical / heritage / sensitive 
structures in the project area. 

iii. Information dissemination about the construction method, probable effects, 
quality control measures, and precautions to be used.  

 
442. Chance heritage finds. The RRTS passes through market areas of Meerut. Places like 
Mosques in Meerut city are the places where RRTS runs underground and are of historical 
importance. Also alignment include underground section in the congested areas. Although not 
reported there are possibilities that some artifacts may be found during piling and excavation 
work.  
 
443. At least 30 days before the start of tunneling work, the contractor will coordinate with State 
Archeological department to reconfirm that there are no presence of any buried artifacts along 
the RRTS line alignment. No piling or excavation will be allowed unless cleared by the 
archeological Department.  
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444. As mentioned in para 393 a building conditions survey will be conducted along the 
underground section prior to the start of civil works. During this survey special attention will be 
given to sensitive heritage structures such as the Meerut Mosque and others. Based on the survey 
findings required consultations and guidance will be sought from the Archaeology Department 
appropriate mitigation or building strengthening measures will be added to the EMP if required. 
All workers will undergo a briefing with the Archaeology Department to ensure safeguarding of 
heritage resource and cultural/religious places. A proof of compliance to this requirement to 
include the name of participants and date and location of briefing will form part of the monthly 
report from contractor to the NCRTC.  
 
445. Clause 4.24 of under FIDIC General Conditions of contract pertaining to 
contractor’s obligations in case of fossils, coins, artifects etc, has been included in the 
contractor agreement and strict compliance with the same shall be ensured during 
construction. Temporary stoppage of work in the immediate area of the chance find upto 
72 hours to allow for on-site inspection by the officials of Archaeology department shall 
be ensured. However work in the areas adjacent to the chance find area will continue as 
planned. 

 
446. Residual impacts. With the implementation of the mitigation measures described above, 
it is expected that impacts on the physical and cultural resources will be minimal. 
 
E. Induced and Cumulative Impacts  
 
5.1 Adverse induced and cumulative impacts 

 
5.1.1 Noise levels  

 
447. The project is located in an urban area with the noise level above the permissible level 
due to vehicles movement and industrial activities. The construction of the proposed RRTS, 
specifically during site preparation, land clearing, excavation and earthworks may potentially 
cause an increase in noise and air pollution in the project area.  
 
448. During project operations, due to existing high background noise levels along portions of 
the alignment caused by the existing volume of road traffic in the area and vicinities, receptors 
may experience a low to moderate noise impact close to the proposed stations and maintenance 
depot. This will be mitigated by an operating schedule of 6 AM to 11 PM and erection of site 
specific noise attenuation panels at the stations such that the incremental noise levels from the 
project is considered not significant (see Chapter V, Section D-3). Moreover, impacts will be 
addressed by the regular inspection, proper maintenance and reconditioning of trains and tracks 
such as rail grinding, slip-slide detectors and maintenance or replacement of suspension system, 
brakes and wheels. Vibration levels associated with project operations (i.e., train passing by) will 
be largely imperceptible.  
 
5.1.2 Water Quality  

 
449. Water quality is not expected to be impacted by either construction or operation of the 
RRTS. Waste water treatment facilities will be installed at RRTS stations and depots. The 
environmental management plans of the project specify measures to prevent water quality 
impacts during construction. Cumulative impacts of project activities on water quality are expected 
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to be null providing management measures to minimize construction impacts during construction 
and ensure effective waste water treatment is upheld. Similarly, cumulative impacts due to 
construction and operation of the RRTS on water quality are expected to be null.  
 
5.1.3  Flooding and drainage   
 
450. The improper handling and storage of construction and excavated material in particularly 
Yamuna Flood Zone may lead to flooding and cause inundation due to sediment run-off, siltation 
and drainage overflow. Due to the construction of impervious structures such as the viaducts, 
storm water run-off may increase that would change the flood storage capacity of waterways and 
its floodplains. 
 
451. The RRTS alignment is either elevated or underground and no section except in depots 
are at grade. Hence RRTS operations are not expected to contribute in any way in flooding of the 
project area. In case of crossing of RRTS alignment through water bodies (river Yamuna & 
Hindon) studies have shown that construction of RRTS across it is not going to cause any 
flooding. 
 
5.2 Positive induced and cumulative impact analysis 
 
5.2.1 Change in Property Value at/near RRTS corridor and Stations: 

 
452. Opening of the RRTS, property values will rise around the alignment and stations. The 
large daily influx of RRTS riders will have a large influence on its surrounding area, especially 
around the stations. This will lead to increase in property values depending on distance from each 
station. The same applies to commercial properties as well. 
 
5.2.2 Economic Activity  

 
453. The Project will provide fast and convenient rapid transit service and an added 
transportation alternative that will enhance connectivity to the wider transit network for residents 
and businesses facilitating economic growth of municipalities along the railway corridor. The 
closer a property is to a department center, the higher the property value. A Transit Oriented 
Development approach will lead to increased economic activity and value around RRTS stations. 
 
5.2.3 Air Quality  
 
454. The Project will reduce the use of personal vehicles, increase the transit mode share and 
will contribute to community re-development through the stimulation of future concentrated and 
mixed land use, as well as a positive business environment. It will contribute to environmental 
sustainability initiatives by reducing regional car trips, enhance community livability and reducing 
greenhouse gas (GHG) emissions. Project operation is expected to have a positive effect on air 
quality since the Project will use an RRTS train which is exhaust-free and quieter compared to 
diesel and locomotive-drawn multiple units and replace vehicular traffic from the adjacent road 
which use combustion engines. As such, the Project’s contribution to the cumulative impacts on 
air quality particularly during the operation would be positive.  
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F. Expected Benefits from the Project 
 
455. RRTS rail systems have an advantage over other modes of transport because they 
provide higher carrying capacity, faster, smoother, and safer travel, occupy less space, and are 
non-polluting and energy-efficient. To summaries the benefits a RRTS rail system: 
 

(i) Reduced Air Pollution and GHGs. The traffic studies carried out found that over 
the 29-year design life of the project from 2025 until 2054 there will be a net 
reduction of about 2.8 million tons of pollutants. Pollutants considered include PM, 
NOx, HC, CO and CO2. The project is expected to result in a net reduction in GHG 
emissions due to modal shift of passengers from road to the project rail. The traffic 
studies carried out found that over the 29-year design life of the project from 2025 
until 2054 there will be a net reduction of about 7.4 million tons of CO2 with an 
average reduction of over 258,000 tons per annum. Further details on the 
assumptions and GHG savings estimate is provided in section B.2 of this chapter. 

 
(ii) Improved Aesthetics. The introduction of RRTS implies a change in streets 

through which it will operate. An architecturally well-designed elevated section can 
be pleasing to the eyes of beholders. RRTS project have attempted to incorporate 
this objective in their designs.  

(iii) Increased Employment Opportunities. The project is likely to be completed in a 
period of about  six years. During this period manpower will be needed to take part 
in various activities. About 12000 persons are likely to work during peak period of 
activity. In operation phase of the project about 25 persons per kilometer length of 
the corridor, i.e. (approx. 2200 persons) will be employed for operation and 
maintenance of the proposed system. Thus the project would provide substantial 
direct employment besides; more people would be indirectly employed in allied 
activities and trades.  

(iv) Improved Economy. The proposed transport facility of NCRTC will facilitate sub-
urban population to move quickly. With the development of   corridor, it is likely 
that more people will be involved in trade, commerce and allied services. NCRTC 
will, however, make it convenient for more people to move in the present suburban 
areas.  

(v) Mobility Safety and Reduced Accidents. The RRTS network increases the 
mobility of people at faster rate. The proposed corridor will provide more 
connectivity to other parts of the NCR. RRTS journey is safe and will result in 
reduced accidents on roads. 

(vi) Traffic Congestion Reduction. To meet the forecast transport demand, it is 
estimated that the number of buses will have to be more. The numbers of 
personalised vehicles may also grow. Together, they will compound the existing 
problems of congestion and delay. The proposed development will reduce journey 
time and hence congestion and delay.  

(vii) Reduced Fuel Consumption. On implementation of the project, it is estimated 
that both petrol, diesel and CNG consumption will get reduced. The saving will be 
due to two factors namely reduction in vehicles and decongestion on roads.  

(viii) Reduction in number of Buses/ Auto rickshaws/Taxis. At present the various 
modes of transport in NCR comprise of State Transport buses, Mini buses, Auto-
rickshaws, Private cars, Two Wheelers and Bi-cycles. These can be classified in 
three groups of transport modes namely Public, IPT and Private. In public transport 
group there are Mini Buses (20 Seaters), and large buses of State Transport (50 
Seaters) and Chartered Buses hired by Schools and private offices. Generally the 
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public transport comprises of the buses which are operated by the Transport 
Corporation. Auto-rickshaws are also an important part of public transports even 
though they are little expensive. Auto rickshaws are Intermediate Public Transport 
(IPT) Modes. Another public transport which can be ranked third among all is the 
cabs or taxis that run on the streets of  various cities in NCR. 

(ix) After completion of Delhi-Ghaziabad-Meerut RRTS corridor, an efficient and 
reliable mode of travel will be made available to the commuters. This will reduce 
the number of buses, autos and taxis from the route.  

(x) Improvement of Quality of Life. Development of RRTS would lead to overall 
improvement of quality of life of local populace by virtue of availability of better 
transport facility at affordable rates, better road safety, reduced pollution, improved 
general health etc. 

(xi) Carbon Credits. Due to savings in fuel and reduction in air pollution etc carbon 
credit would be generated during operation of the RRTS rail similar to the 
experience with Delhi Metro Rail Corporation Ltd. However, at this stage 
calculation of carbon credits is not feasible which would be worked out after the 
system become operational. 
 

VI. ANALYSIS OF ALTERNATIVES  
 

 
A. Introduction  
 
456. This chapter discusses the analysis of alternatives that have been considered for the 
Delhi-Ghaziabad-Meerut RRTS Project. It also includes a discussion on “With” and “Without” 
project scenario. The methodology that has been adopted for the evaluation of the alternate 
alignment route for construction of the RRTS is based on engineering, economic, environmental 
and social considerations. The minimization of environmental impacts by considering design 
alternatives determines the extent of mainstreaming of the environmental component. An 
evaluation of the various alignment options has been done for arriving at the most promising 
alignment for the corridor from environmental, social and techno-economic considerations. This 
chapter looks at the decisions made during the project when alternatives were available and 
describes the rationale behind each decision.  
 
B. “With” and “Without” Project Scenario  
 
457. The north east portion of NCR has Meerut, Ghaziabad, Modi Nagar, Morad Nagar and 
Modipuram major urban habitations. The connectivity to these cities from Delhi is through old NH-
58 and through Delhi- Ghaziabad- Meerut-Muzaffar Nagar rail line. There is huge movement of 
people to and from Delhi every day for doing daily work and transportation daily essentials such 
as milk and vegetables. The current road connectivity from Delhi to Modipuram is through 
congested towns of Ghaziabad, Modi Nagar and Morad Nagar through a 4 lane divided 
carriageway. There are severe vehicle accidents also in this road. Any further widening of road in 
these towns will result in huge rehabilitation and resettlement issues. The time to travel Delhi – 
Meerut takes more than 3 hours during peak hour traffic. There is immediate need for faster mode 
of transport. Looking at these problems NCR Planning Board has planned a fast moving rail based 
rapid regional transport system. In order to minimise land acquisition and taking lessons from 
successful operation of Delhi metro, the alignment of RRTS is planned partly underground in 
congested city portions of Delhi and Meerut and part alignment is elevated in the median of old 
NH-58. The implementation of this project will reduce congestion and air pollution within the 
habitations along the RRTS alignment. The ‘With’ and ‘Without’ project scenarios are further 
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analysed with this backdrop of requirement of reliable quality infrastructure for sustained growth 
of NCR economy and consequent well-being of its inhabitants.  
 
458. The project will have multiple benefits. It will reduce the travel time substantially between 
Meerut city and its sub urban areas. In addition the project will provide other benefits like: 
 

(i) Fast and safe connectivity, resulting in saving of fuel, travel time and total 
transportation cost to society;  

(ii) Employment opportunity to people;  
(iii) Development of local industry, agriculture and handicrafts;  
(iv) Development of tourism and pilgrimage;  
(v) Transporting, processing and marketing of agricultural products;  
(vi) Reduction in accidents;  
(vii) Reduction in pollution;  
(viii) Opening up of opportunities for new occupations;  
(ix) Better approach to Medical & Educational services  
(x) Improved quality of life for people and soon.  

 
459. Based on the above, it is envisaged that “With” project scenario, with its minor adverse 
impacts is more acceptable than the “Without” project scenario which would mean an aggravation 
of the existing problems. The potential benefits of the proposed RRTS are substantial and far-
reaching both in terms of the geographical spread and time.  
 
C. Alternative Modes of Transport System  
 
460. The alternative modes of transport are road and existing rail. Looking at the future growth 
and transport needs of Uttar Pradesh portion of NCR, the National Highways Authority of India is 
in the process of implementing a 6 lane expressway from Delhi to Meerut. The expressway 
alignment follows a longer route and will connect to outskirts of Meerut city. It will provide bulk 
transport needs for the region. The travel time on this expressway will be longer than RRTS mode 
of transport and being access controlled, it will not provide effective connectivity to the locals from 
point to point travel. Hence, for daily commuters it will not be cost effective mode of transport.   
 
461. The other mode of transport is through rail network of Indian Railways between Delhi and 
Meerut. There is availability of MEMU trains in the morning and afternoon and this is also a time 
consuming journey and travel time is almost equal to road travel. In the rail network there is 
already capacity utilisation more than 100 %. Hence chances of expansion or increase in 
frequency of local MEMU train are almost nil. The quality of travel through train is not good as 
local trains are not air conditioned.  
 
462. In the view of above explanations the rail based RRTS will be a most preferred and time 
saving mode of transport. This transport system will also match the latest transportation systems 
available in other parts of the World. This transportation system will also reduce influx of migrating 
population to the National Capital Territory of Delhi.  
 
D. Alternatives of RRTS Alignment and Facilities 
 
463. Four alternative alignments were considered and analysed for the Delhi-Ghaziabad-
Meerut corridor of RRTS, as shown on Figure 34. These options are discussed in following 
paragraphs.  
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4.1   Option I (Along the Existing Rail)  
 
464. In this option, the possibility of providing an alignment parallel to the existing Northern 
Railway Corridor at about 15 m offset for the running of proposed RRTS trains was studied. The 
originating / terminating point was considered as Tilak Bridge as it is recommended that no 
commuter train will terminate at the existing Delhi Main and New Delhi Station” as they are already 
congested. The proposed alignment originates at Tilak Bridge as an elevated one and continues 
till Meerut Cantonment, where an elevated terminal station is proposed.  
 

Figure 34: Potential alignments for Delhi-Ghaziabad-Meerut RRTS Corridor 

 
 
4.2 Option II (Along Existing Rail and Road)  
 
465. In this option, the alignment has been split into three segments as under:  

(i) Anand Vihar to New Ghaziabad Railway Station (Along Road)  
(ii) New Ghaziabad Railway Station to Mohiuddinpur Railway Station (Along  Rail)  
(iii) Mohiuddinpur Railway Station to Pallav Tower, Meerut.( Along Road)  

 
4.3 Option III (Along Existing Road – NH58)  

 
466. In this option, the proposed new alignment originates as an under-ground one from Sarai 
Kale Khan and reach Meerut (old NH 58). In this alignment various options were considered are:  

(i) The Alignment runs elevated on the Madan Mohan Malaviya Marg and turns to Grand 
Trunk Road after crossing the Railway Tracks near Mohan Nagar ROB. The Alignment 
turns to old NH 58 at Meerut Road Junction through a Left Hand Curve and runs 
elevated on the median of NH 58 towards Meerut.  

(ii) After Dabur Chowk, the Alignment turns right through a sharp curve and runs elevated 
on the Madan Mohan Malaviya Marg, joins the NH 24 through a sharp left hand curve 
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and runs elevated by the side of the NH24 till it crosses Hindon canal. After crossing the 
canal it continues to run elevated towards Sarvodaya Nagar, where it takes a left turn 
and runs along the colony Road till it reaches the Sahibabad – Ghaziabad Railway line, 
which it has to cross by further Elevation of the alignment. After crossing the railway 
line, it crosses GT Road to join old NH 58 at Meerut Road Junction.  

(iii) In this option, the alignment runs on the same route as above from Dabur Chowk to NH 
24. After reaching NH 24, the alignment turns left to run along the canal road till it 
reaches the GT Road. After crossing GT road, the alignment runs on the left side of GT 
Road till it joins old NH 58 at Meerut Road Junction.  
 

467. The last two alignment options were dropped after initial investigation as it was found that 
the Right Hand curve near Dabur Chowk and Left Hand curve at NH 24 junction, provided to bring 
the alignment on Madan Mohan Malaviya Road / NH 24 respectively, were too sharp to suit 
Railway Alignment. The alignment route also does not serve the more populated areas and are 
longer in length.  
 
4.4        Option IV (Green Field)  

 
468. In this option, it was examined to run the alignment from Delhi (Hazrat Nizamuddin) to 
Dasna (Ghaziabad) - Meerut along the proposed Delhi Meerut Expressway. On studying the route 
it was found that the existing NH-24, which shall become part of the DME, has got five flyovers 
and two under passes between Yamuna River and Hazrat Nizamuddin and it is not possible to 
run the proposed alignment along this route. Moreover, any at-grade alignment is not feasible up 
to Ghaziabad due to heavily built-up area all along the route.  
 
469. The other alternative studied is to start the alignment from Anand Vihar and follow the 
same route as option 3 till Mohan Nagar. After Mohan Nagar, the alignment runs through GT 
Road and NH91 and reaches Dasna, from where it runs along DME in totally green field area till 
it reaches old NH58 near Partapur Fly over. After Partapur flyover the alignment runs along NH58 
bye pass and continues at Grade till Sardhana Road – old NH 58 crossing, after which Meerut 
Station is proposed. The Anand Vihar - Dasna stretch is elevated / underground while Dasna to 
Meerut the alignment shall be at-grade.  
 
4.5        Evaluation of Alignment Options  

 
470. The engineering team has developed a Multi-Criteria Assessment (MCA) methodology in 
order to evaluate “short list” of alignment options. The MCA methodology included the following 
steps:  
 

(i) Stage 1 - Identifying the criteria for evaluation of alignment options  
(ii) Stage 2 - Rate each option for each criterion  
(iii) Stage 3 - Rank each option based on the Rating Stage 4 - Weigh the Ranks  

 
471. Five criteria were selected as being important to differentiate between the alignment 
options which are listed below. The Project Team was asked to determine their relative weightings 
for each of the criteria. These were averaged to determine the weightings used in the MCA 
analysis. Each of the alignment options is assessed against each of the criteria. The  remainder 
of the MCA process was followed, and the resulting scores are shown for each section. The five 
criteria used for evaluation are:  
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(i) Traffic/connectivity/potential for Transit oriented development (TOD) including 
travel time 

(ii) Engineering Parameters/Ease of construction  
(iii) Social impacts including need for land acquisition, potential damage to structures 

and disturbance to people 
(iv) Environmental impacts including disturbance to ecology/biodiversity, and  
(v) Capital Cost.  

 
472. Based on this evaluation, the Alignment Option-III (Along NH-58) was found most suitable 
from Engineering, Social and Environmental considerations. An alignment option study has also 
been conducted as part of feasibility report. The conclusion and recommendation summary of this 
report is as follows:  
 

(i) Based on the traffic survey data, it is concluded that the additional traffic demand 
cannot be met with the existing railway system and additional ‘Stand Alone’ 
capacity will have to be created for faster and fairly comfortable movement of 
commuters between Delhi –Ghaziabad- Meerut.   

(ii) In order to attract commuters to the new Regional Rapid Transit System, it is 
recommended that the new alignment should be along old National Highway 58, 
which is the arterial road between Delhi and Meerut. Keeping this point in view, as 
also the fact that the Traffic Projections along the route are highest, the OPTION 
III (Along Road) alignment is recommended for the RRTS between Delhi – 
Ghaziabad - Meerut.   

(iii) In Delhi City, four alternative alignments (Anand Vihar – Hz. Nizamuddin / Sarai 
Kale Khan) have been considered. Out of four alternatives, the option Option-3 is 
recommended as it caters to the needs of both the Interoperability and interchange 
with other RRT System   

(iv) In Meerut City, five alternative alignments (Meerut City Options) have been 
considered as part of the Option III alignment. Out of the five alternatives, the 
option 3E is recommended as it caters to the needs of both the old city center as 
well as new developing area around Garh Road.   

(v) Location of stations has been recommended on the basis of traffic demand, stake 
holders’ suggestions, and availability of land and ease of access. The latter is 
ensured by providing all the stations on, under or by the side of major roads.   

(vi) The evaluation of the alignment options was done, based on five criteria, viz. Rider 
ship/connectivity/ TOD, ease of Construction, length/travel time, land acquisition 
and cost. Out of the four alignment options, Option III secured the maximum score. 
  

(vii) The Option III (Along Road) alignment is recommended out of the four options 
studied as this alignment also has vast potential for Transit Oriented Development. 
  

(viii) Land being one of the most precious commodities in India, under- ground cum 
elevated alignment is recommended for RRTS to keep the land requirement to 
bare minimum. This will also ensure that the execution of the project is not delayed 
due to litigations from private land owners. Timely and well planned execution will 
eventually prove economical as any delay in the construction results in cost 
escalation.  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473. The alternative probable corridors were discussed with representatives of local authorities 
and finally a network comprising of 82.15 km was selected. Various Alternatives for Project 
Components. 
 
474. Alignment of RRTS Corridor. The final alignment for the proposed Delhi-Ghaziabad-
Meerut RRTS Corridor has been finalized after taking into account environmental and social 
concerns, considerations of traffic, integration with the existing system and importantly, the overall 
economic and financial viability. The underlying principles for evaluation for each corridor, without 
affecting the overall usefulness of the corridor, are: 
 

(i) Minimum private land acquisition, 
(ii) Least disturbance to properties, 
(iii) Minimum disturbance to people and 
(iv) Minimum disturbance to ecology/ biodiversity. 

 
475. In the analysis of alternatives, a comparison of scenarios with and without the project has 
also been made. Advantages and disadvantages have been spelt out and the analysis is quite 
exhaustive. These being the over-riding criteria, financial implications of these alternatives were 
not worked out. 
 
476. Locations of Depots. Several alternatives have been considered for depot locations. 
Based on techno-economic, social and land acquisition, and accessibility aspects two depots, 
one at Duhai and the other at Modipuram is being finalized. The Depot planning is based on 
following assumptions:  
 

(i) Enough space should be available for establishment of a Depot- Cum- workshop.  
(ii) All inspection lines, workshop lines, stabling lines are designed to accommodate 

one train set of 12- Car each and space earmarked for future provision.  
(iii) All Stabling lines are designed to accommodate one trains of 12- Car each.  
(iv) All stabling lines are planned in the proposed depot-cum-workshop assuming 

adequate space availability. In case of space constraints, if any, stabling facilities 
may need to be created at terminal stations or elsewhere to cater to the required 
stability facilities.  

 
477. Station Locations. Along this section of the proposed corridor, 24 stations have been 
planned. 17 elevated, 2 at grade and 5 are underground. The locations of the stations have been 
identified taking into consideration the constraints in land acquisition and congestion issue. 
Stations are proposed in such a way so as to attract the maximum demand from the traffic nodal 
points. Consultations were carried out as part of the feasibility study as well as during finalization 
of station locations. NCRTC through its field offices selected the station locations after 
consultations with local residents.  NGOs have been consulted as part of overall consultation 
process. 
 
4.6        Conclusion 

 
478. Based on the analysis of alternatives as discussed above, it is found that rail based RRTS 
is the most environmentally friendly and preferred mode of transport. The minor adverse impacts 
would be manageable to an acceptable level by implementing mitigation measures identified in 
the EMP. The EIA with EMP has been considered an acceptable and justified option. In case the 
proposed corridor is not constructed, the city will be deprived of the following benefits: 
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(i) Economic prosperity, 
(ii) Mobility and access to economic opportunities, 
(iii) Comfort and Safety, particularly for women and differently abled people, 
(iv) Traffic Congestion Reduction, Reduction in Number of Buses, 
(v) Reduced Fuel Consumption, Reduced Air Pollution, 
(vi) Carbon Dioxide and Green House Gases (GHG) Reduction, 
(vii) Optimality in transportations  

 
 

VII. CONSULTATIONS, PARTICIPATION AND INFORMATION DISCLOSURE  
 
 

A. Consultations  
 
479. ADB policies require projects to carry out meaningful public consultation on an ongoing 
basis. Public consultation will: (i) begin early and carry on throughout the project cycle; (ii) provide 
timely disclosure of relevant information, understandable and accessible to people; (iii) ensure a 
free and un-intimidated atmosphere without coercion; (iv) ensure gender inclusiveness tailored to 
the needs of disadvantaged and vulnerable groups; and (v) enable the incorporation of all relevant 
views of affected people, and stakeholders into project decision making, mitigation measures, the 
sharing of development benefits and opportunities, and implementation issues.  
 
480. Public consultation and participation is a continuous two way process, involving, promoting 
of public understanding of the processes and mechanisms through which developmental 
problems and needs are investigated and solved. The public consultation, as an integral part of 
environmental and social assessment process throughout the project preparation stage not only 
minimizes the risks and unwanted political propaganda against the project but also abridges the 
gap between the community and the project formulators, which leads to timely completion of the 
project and making the project people friendly.  
 
481. Public consultation/information is an integral part of project cycle. Public consultations with 
the people of different sections of the society along the project alignment, shopkeepers, and 
influential persons of the project area were made. Attention was given to potential vulnerable 
people like, squatters, encroachers, schedule caste, and other backward section of society were 
consulted to make them aware and identify adverse impacts of the project.  
 
482. The consultation process in this project started early as the project has a number of issues 
relating to land acquisition, rehabilitation of affected persons, structures. NCRTC held extensive 
consultation with the local community to appraise them on the project benefits, resettlement and 
rehabilitation measures in the project, redressal of grievances etc. The Resettlement Policy 
Framework and Resettlement Plan is being prepared in consultation with key stakeholders. 
 
1.1 Identification of Stakeholders  
 
483. Key stakeholders at central, state, district and local level have been consulted as part of 
the consultation process. Key stakeholders identified for the project are:  
 

(i) Ministry of Environment, Forest and Climate Change, Delhi  
(ii) Archeological Survey of India, Delhi 
(iii) Yamuna Standing Committee under Central Water Commission, Delhi 
(iv) Uttar Pradesh State Archaeology Department, Lucknow 
(v) Department of Archeological of NCT of Delhi 
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(vi) Delhi Pollution Control Committee  
(vii) Uttar Pradesh Pollution Control Board, Ghaziabad 
(viii) Uttar Pradesh Pollution Control Board, Meerut 
(ix) Divisional Forest Officer, Ghaziabad 
(x) Divisional Forest Officer, Meerut 
(xi) Central Ground Water Authority 
(xii) Uttar Pradesh Irrigation Department 
(xiii) International NGO: World Wildlife Fund 
(xiv) Local NGOs in Delhi, Ghaziabad and Meerut 
(xv) Delhi Development Authority 
(xvi) Municipal Corporation of Delhi  
(xvii) Ghaziabad Development Authority 
(xviii) Meerut Development Authority 
(xix) Ghaziabad Nagar Nigam 
(xx) Meerut Nagar Nigam 
(xxi) Uttar Pradesh State Infrastructure Development Corporation 

 
484. As required for “Category A” projects, consultations were conducted at the early stage of 
EIA preparation, mostly involving local communities and organizations. These stakeholders along 
with local leaders have been consulted at every stage of the project and feedback has been 
incorporated in the project design. Stakeholder consultation (Table 50) was carried out in the 
month of December 2018.  
 

Table 50: Summary of Stakeholder Consultations 
Sl. 
No. 

Name Designation Office Opinion/Suggestion/Key 
Discussions 

1 Mr. Pankaj 
Kapil  

Senior 
Environment 
Engineer 

Delhi 
Pollution 
Control 
Committee 

Although the project does not need EC 
clearance, care should be taken for 
wastewater disposal from the depot, 
use of equipments like DG set etc. 
CTE, CTO will be required before start 
of construction work. 

2 Dr. Chandra Senior Scientist Central 
Ground 
Water 
Authority 

Prior consent should be taken before 
dewatering in any area. CGWA 
guidelines should be followed for rain 
water harvesting. 

3 Mr. S.K. 
Joshi 

Senior Surveyor Divisional 
Forest Office, 
Meerut 

Plantation in Meerut Cantt. area is 
Protected forest. Forest proposal has 
to be submitted for tree cutting and 
land acquisition in forest area.  

4 Mr. R.K. 
Tyagi 

Regional Officer Uttar 
Pradesh 
Pollution 
Control 
Board, 
Meerut 

Proper measures should be taken for 
waste generated from labour camps 
including from STP, Solid waste, Air 
pollution, DG sets, parking space etc. 

5 Mrs. Diksha 
Bhandari  

Regional 
Director 

Forest 
Department, 
Ghaziabad 

Forest clearance is required in 
Ghaziabad as the alignment passes 
through forest area. Transplantation 
will be preferred in forest area for 
mature trees. Afforestation will be 
followed as per Forest Conservation 
guidelines. 
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Sl. 
No. 

Name Designation Office Opinion/Suggestion/Key 
Discussions 

6 Dr. Mohit 
Dubey 

Senior Scientist World 
Wildlife fund 
(International 
NGO) 

About project background & possible 
impacts of project. 
Implementation plans for community 
communication by the NGO and 
concerned individual for regional 
coordinator  
Working plan and profile of the NGO & 
work done in the project vicinity  
Issues and suggestions on measures 
for impact mitigation due to 
development projects 
Possibilities to collaborate with project; 
if required as part of EMP during 
different phases 

7 Mr. B.K. 
Singh 

Deputy Chief 
Environmental 
Engineer 

Uttar 
Pradesh 
Pollution 
Control 
Board, 
Ghaziabad 

Proper measures should be taken for 
waste generated from labour camps 
including from STP, Solid waste, Air 
pollution, DG sets, parking space etc. 

8 Mr. Ashwini 
Patel 

Bird Sanctuary 
Worker 

Okhla Bird 
Sanctuary 

No rare/endangered bird species are 
present in the Sanctuary. Migratory 
birds are present. Migration mostly 
takes places in winter season. As the 
project is outside the eco-sensitive 
zone of bird sanctuary, the required 
permission for the project is already 
given to the NCRTC.  

9 Dr. Vijay 
Pandit,  
Mr. Madhur 
Sharma, 

Director Green Care 
Society, 
Meerut, NGO 

About project background & possible 
impacts of project. 
Implementation plans for community 
communication by the NGO and 
concerned individual for regional 
coordinator 
Working plan and profile of the NGO & 
work done in the project vicinity 
Issues and suggestions on measures 
for impact mitigation due to 
development projects 
Possibilities to collaborate with project; 
if required as part of EMP during 
different phases. 

10 Mr. Sudhir 
Tyagi 

Chairman Meet Social 
Welfare 
Society, 
Muradnagar, 
NGO 

11 Mr. Kuldeep 
Kr. Sahdev 

Chairman Nayana Trust 
Organization 
Muradnagar, 
Ghaziabad, 
NGO 

12 Mr. R.P. 
Shrinug 

Representative Sukrati 
Samajothan 
Sansthan, 
Meerut, NGO 

 

1.2 Public Consultation  
 
485. Consultations were held with key stakeholders, local communities, shopkeepers, affected 
people during preparation of this EIA as well as will be continued during the process of land 
acquisition and social impact assessment. During EIA preparation the consultation is limited to 
informal discussion and perception surveys including focused group discussions. Issues 
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associated with environment, health and safety were also discussed during these consultation 
meetings. Besides this there are several informal consultation session and focused group 
discussions were organized as part of the project. Details of above public consultation meetings, 
list of participants, photographs and records are enclosed as Appendix 8. 
 
486. The public consultation was carried out at three locations: Collectorate office of Ghaziabad 
district, Duhai village of Ghaziabad district and Daurli village of Meerut district. The communities 
were informed in advance about consultation dates and agenda and were encouraged to attend 
consultation including female member(s) of their family. However, it was observed that the 
participation of women was nil at all the three locations during the consultation.  
 
487. Hence, separate targeted consultations were carried out with women households along 
the project alignment during the last week of December 2019. The consultation was carried out 
as individual interview using structured questionnaire. In order to get true representative response 
and concerns from women participants, a team of female consultation experts have been 
mobilized with the consultation team. A sample of 51 individual households were consulted in the 
last week of December 2019. Summary of key points discussed and issued raised during 
consultation are presented below. Photographic record and attendance sheets are provided at 
the end of the section as separate attachments.  

 
488. An overall summary of public consultation is given in below Table 51 and details are 
including list of participants, photographs and issues discussed are enclosed in Appendix 8. 
 

Table 51: Public Consultation details 
S. 

No. 
Venue/ 

Location 
Community/ 

Villagers 
Consultation 

Date 
Participants 

Male Female Total 
1 Collectorate, 

Ghaziabad 
Land owners from 
Duhai village  

22/10/18 17 0 17 

2 Duhai, 
Ghaziabad 

Local community 
and land owners 
from Duhai village 

04/11/18 23 0 23 

3 Daurli, 
Meerut 

Local community 
and land owners 
from Daurli village 

25/11/18 22 0 22 

4 Ghaziabad, 
Duhai, 
Khichdipur, 
Meeerut,  

Local women  12/19 0 51 51 

  TOTAL    113 

 

 
1.3 People’s Perception  
 
489. The project has received acceptability among the local people as it will provide smooth 
flow of traffic and reduce travel time and fuel consumption and subsequently air emissions. The 
project will bring positive socio-economic changes in the area. The detailed facts and perception 
of both the likely affected persons (APs) and other stakeholders are given below:  
 

(i) It has been observed that by and large all the stakeholders involving local people, 
affected persons and other stakeholders are aware of the project.  
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(ii) Local people showed satisfaction during public consultations as the project will 
provide hassle free movement in the congested part of the city.  

(iii) Local people requested that suitable mitigation measures should be taken to 
mitigate the adverse environmental impacts during the construction period due to 
shifting of utilities, movement of heavy equipment and noise pollution etc.  

(iv) Suggestions were made to control air pollution (dust) during construction by 
sprinkling of water.  

(v) Local people suggested that air and noise quality should be monitoring regularly 
during construction period.  

(vi) Concerns were raised on the possible impact of vibration. 
(vii) Although the project does not attract EIA Notification of 2006 (MoEFCC), pollution 

control related consents should be secured. 
(viii) Suitable safety measures should be taken in the project during construction and 

operation phases.  
(ix) Removal of people (particularly Jeddimara slum area) and demolition of properties 

for constructing the stations should not be taken before disbursement of 
compensation and resettling the people.   

(x) During construction phase, traffic on the roads should be managed in such a way 
that it should not cause congestion of traffic and accidents during construction 
phase.  

(xi) Construction labour camps should not be located near the core city area that is 
frequented by the tourists. 
 

490. The project has received acceptability among all women respondents as they expect that 
the project will provide fast and safe mode of transportation and reduce travel time and fuel 
consumption and subsequently improve air quality. The project will bring positive socio-economic 
changes in the area. The detailed facts and perception of participants are given below:  

(i) It has been observed that majority of women were unaware of the project. 
However, they showed satisfaction during consultations as the project will provide 
hassle free fast and safe movement in the congested part of the city.   

(ii) Majority of the women respondents feel that they do not have any safety/security 
issues/concerns during the RRTS construction and operation stages. However, a 
few participants responded that there will be an increase in traffic congestion and 
accidents during RRTS construction stage. Instances of accidents along RRTS 
alignment construction (Duhai village) due to improper traffic management is 
evident by few female participants.  

(iii) Participants responded that the air quality is poor and noise levels are high 
throughout the alignment. They feel that construction activities will further increase 
the noise levels during construction. However it is for short duration but situation 
will improve once the RRTS become operational. 

(iv) A few female participants (at Khichdipur and Duhai) responded that they feel slight 
vibration in their house if any fast-heavy vehicles pass nearby. 

(v) Since, both Meerut Metro and RRTS will operate on common track, there may be 
confusing to identify train at integrated stations. They suggested that a proper 
system should be provided for adequate signages and timely announcement, if 
possible.   

(vi) There was request from some women participants (from Meerut and rural areas 
along the alignment) to arrange a workshop on safely boarding and de-boarding in 
RRTS. 
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(vii) Some respondents suggested for a women operated feeder service for 
connectivity between rural areas and RRTS station for safe travel of working 
women during late night hours.  

(viii) In initial stage of operations, provision of enquiry counter and female guide at 
station areas is suggested for less educated women of the area. 

(ix) For safe travel, some requested for seat or coach reservations for women as 
provided by DMRC. 
 

491. It is noticed from the interview survey that there is increased environmental awareness 
among the women. It can also be seen from the table that more than 65% of the persons believes 
the existing environmental conditions of the area is good. Over 50-60% of the people agreed that 
the quality of water and noise in the area is good; whereas, about 40% respondent feel that the 
environmental quality is being deteriorated. Response of air quality was mixed. Vehicular 
emissions are the major sources they feel responsible for this. People indicated that there are no 
rare and endangered species of fauna in the forests of the region. Overall, the general 
environmental conditions in the region are good and people have increased environmental 
awareness. Table 52 shows the result of public opinion survey carried out in the region. 

 
Table 52: Women Perception about Environment Conditions in the Project Area 

Sl. 
No. Question asked about No. of people 

interviewed 
Positive 

response (%) 
Negative 

response (%) 
No response 

(%) 
1. Project Awareness 51 30 70 0 
2. Safety/security (Particularly 

for Women) issues during 
construction/ operation 

51 40 30 30 

3. Water quality of rivers, 
ponds, wells, and canals 51 40 50 10 

4. Noise quality of the area 51 70 10 20 
5. Air quality of the area 51 50 50 0 
6. Natural disaster  51 80 20 0 
7. Rare species of animals 

and birds  51 10 50 40 

Note: Positive response shows that the overall environmental scenario in the area is good and vise 
versa.  

 
492. In order to access the existing environment and likely impacts on APs, an interview survey 
has been carried out. A sample of APs has been interviewed through a designed questionnaire. 
Precaution has been exercised during the survey to ensure that the sample interviewed is truly 
representative of the affected groups and the questions are worded so as not to generate a bias 
response.  
 
493. It is envisaged from the interview survey that there is increased environmental awareness 
among the people. It can also be seen from the table that more than 70% of the persons believes 
the existing environmental conditions of the area is good. Over 70-80% of the people agreed that 
the quality of water and noise in the area is good; whereas, about 10% respondent feel that the 
environmental quality is being deteriorated. Response of air quality was mixed. Vehicular 
emissions are the major sources they feel responsible for this. In case of presence of 
archaeological / historical the responses are very few. In case of cultural and historical sites, the 
response of the people is mixed. People indicated that there are no rare and endangered species 
of fauna in the forests of the region. Overall, the general environmental conditions in the region 
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are good and people have increased environmental awareness. Table 53 shows the result of 
public opinion survey carried out in the region.  
 

Table 53: Peoples’ Perception about Environment Degradation 
Sl. 
No. Question asked about No. of people 

interviewed 
Positive 

response (%) 
Negative 

response (%) 
No response 

(%) 
1. Water quality of rivers, 

ponds, wells, and canals 50 70 10 20 

2. Noise quality of the area 50 80 10 10 
3. Air quality of the area 50 50 30 20 
4. Archaeological sites 50 NA NA NA 
5. Natural disaster 50 50 50 0 
6. Rare species of animals 

and birds  50 10 60 40 

7. Cultural sites i.e. market, 
fairs etc. 50 15 60 25 

Note: Positive response shows that the overall environmental scenario in the area is good and wise 
versa.  

 
494. NCRTC has addressed the issues raised by public and ensured people that adequate 
measures are incorporated in the design to minimize adverse environmental and social impacts. 
 
B. Information Disclosure  
 
495. Information disclosure will follow the procedure for ADB Category A projects disclosure 
requirements. It is the policy of the ADB to have environmental and social assessment reports 
made available/accessible to the general public.  
 
496. The project EA will be responsible for the disclosure of this EIA in compliance to ADB’s 
Communication Policy 2011 and ADB’s SPS 2009. The draft Environmental Impact Assessment 
Report will be disclosed in the English language in the office of NCRTC. The report will also be 
made available to interested parties on request from the office of the NCRTC. Since this is 
Category A subproject, the draft EIA report will be disclosed to the public through the ADB 
website, 120 days before the approval of the project by ADB Board. The draft EIA report will also 
be made available to all stakeholders as part of the consultation process required under the SPS 
2009. The final report will also be disclosed on ADB website. 
 
497. NCRTC will ensure that meaningful public consultations, particularly with project affected 
persons are undertaken through the entire project cycle, the design, construction and operation 
phases.  
 

VIII. GRIEVANCE REDRESS MECHANISM 
 
498. Grievance Redress Mechanism (GRM) is an integral and important mechanism for 
addressing/resolving the concern and grievances in a transparent and swift manner. Grievances 
related to the implementation of the project, particularly regarding the environmental management 
plan will be acknowledged, evaluated, and responded to the complainant with corrective action 
proposed using understandable and transparent processes that are gender responsive, culturally 
appropriate, and readily accessible to all segments of the affected people. Records of grievances 
received, corrective actions taken, and their outcomes will be properly maintained and form part 
of the quarterly environmental monitoring report to ADB. 
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499. Depending on the nature and significance of the grievances or complaints, the grievance 
redress mechanism (GRM) will comprise procedures to address grievances i) first at the PMO 
level and ii) second at the EA level and iv) third at the Grievance Redress Committee (GRC). 
Most serious complaints which cannot be addressed at the EA level will be forwarded to the GRC. 
The GRC will comprise members from the EA, IA, contractor, and representative from local 
community. 
 
500. All the parties involved in project implementation i.e. contractors, general consultant (GC), 
and NCRTC PMOs will maintain complaint registers at their following respective offices: 
 

(i) Contactor’s main site offices i.e. office of the Project Manager, 
(ii) Implementing agency’s main site office i.e. office of the Chief Project Manager of 

PMOs; and 
(iii) GC’s field office. 

 
501. Environment complaints will be received through the Grievance Focal Point (GFP), these 
will be designated personnel from within the community and appointed by the community, who 
will be responsible for receiving the Environmental complaints. The Contractor will record the 
complaint in the onsite Environmental Complaints Register (ECR) in the presence of the GFP. 
 
502. All public complaints regarding environmental issues received by GFP will be entered into 
the register with specific details such as name and address of the person or representative of the 
community registering a complaint, the details of complaint, and time. The Executive Engineer 
and Engineer’s Representative will immediately communicate the details of the complaint to the 
Contractor. The Environment and Safety Officer (ESO) of the contractor will promptly investigate 
and review the environmental complaint and implement appropriate corrective actions to mitigate 
the cause of the complaints. The Engineer’s Representative will decide on the exact time frame 
within which the action will be taken on case-to-case basis depending on the nature and sensitivity 
of the same. However, in all the cases, it will be responsibility of the contractor to take action 
immediately upon receiving any complaint. The contractor will report to Engineer’s Representative 
about the action taken on the complaint, within 48 hours of receiving the complaint, for his further 
intimating to PMO and the Chief Project Manager. The person making a complaint would be 
intimated by the complaint receiving person or his representative, about the action taken, within 
48 hours, along with his/her feedback. Any ongoing issues which pose a life-and-death scenario 
shall be resolved immediately. Figure 35 shows the proposed Grievance Redress Mechanism. 
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Figure 35: Grievance Redress Mechanism 

 
 
503. In addition to the above GRM for addressing complaints from the local community, there 
will also be a GRM for addressing concerns and grievances of the workers under the contractor. 
A grievance focal person or representative of the workers will be appointed amongst the workers. 
He/she will be responsible for receiving complaints and grievances of the workers and conveying 
it to the contractor’s management and GC. The contractor’s management will address all 
concerns received immediately and no later than within 14 days of receiving the complaint. The 
contractor will maintain a record of all complaints and grievances submitted by the workers and 
how they were resolved. The GC, PIU and environmental external monitor will check the GRM 
records and monitor the contractor’s GRM to ensure that all complaints of the workers are being 
addressed on a timely basis.   

 
IX. ENVIRONMENTAL MANAGEMENT PLAN  

 
A. Introduction 
 
504. The Environmental Management Plan (EMP) is the synthesis of all proposed mitigation 
and monitoring actions, set to a time-frame with specific responsibility assigned and follow-up 
actions defined. It contains all the information for the proponent, the contractor and the regulatory 
agencies to implement the project within a specified timeframe. 
 
505. This EMP (Table 55) consists of a set of mitigation, monitoring and institutional measures 
to be taken for the project to avoid, minimize and mitigate adverse environmental and social 
impacts and enhance positive impacts. The plan also includes the actions needed for the 
implementation of these measures. The major components of the Environmental Management 
Plan are: 
 

(i) Institutional arrangements to implement the EMP. 
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(ii) Mitigation of potentially adverse impacts; 
(iii) Environmental monitoring and monitoring of EMP implementation during project 

implementation and operation;  
(iv) Reporting mechanism; 
(v) Training and capacity building, and 
(vi) Budget. 

 
 

B. Objectives of Environmental Management Plan 
 
506. The main objectives of this EMP are: 

(i) To ensure compliance with lenders (ADB) applicable safeguard policies, and 
regulatory requirements of the states (Delhi and Uttar Pradesh) and India;   

(ii) To formulate avoidance, mitigation measures for anticipated adverse 
environmental impacts during construction and operation, and ensure that socially 
acceptable, environmentally sound, sustainable and good practices are adopted; 
and 

(iii) To stipulate monitoring and institutional requirements for ensuring safeguard 
compliance. 
 

C. Institutional Mechanism and Arrangement for Implementation of EMP 
 
507. The National Capital Region Transport Corporation (NCRTC) will function as the executing 
agency (EA) for the Delhi-Meerut RRTS Project on behalf of the Ministry of Housing and Urban 
Affairs (MOHUA). NCRTC has established Project Management Offices (PMO) led by CPM (Chief 
Project Manager) for Delhi, Ghaziabad and Meerut Sections of Delhi-Meerut RRTS Corridor. CPM 
will be supported by technical as well as safeguards team. At corporate level, NCRTC has 
established a Social and Environmental Management unit (SEMU) within its organization 
structure to look after environmental and social aspects associated with design, implementation 
and monitoring of the RRTS projects in NCRCTC. 
 
508. The SEMU is led by the Head of Department (HOD NCRTC). He will be supported by 
officers dealing with environment, social and land acquisition activities. SEMU will be responsible 
for the review of quarterly monitoring reports and submission of this report to Asian Development 
Bank (ADB). 
 
509. SEMU at NCRTC will be responsible for ensuring compliance with environmental and 
social safeguards of Delhi-Meerut RRTS Corridor executed by NCRTC. 
 
510. SEMU will be assisted by Senior Environmental Health Expert and Senior Social 
Safeguard Expert of General Consultant (GC). GC will be responsible for supervision of the day 
to day implementation of the EMP activities by the contractors and quarterly monitoring reports. 
 
511. Contractor will have an Environmental, Health and Safety Officer (EHSO) who will be 
responsible for implementation of the EMP and SHE Manual activities. EHSO will prepare monthly 
report on progress of EMP implementation.    
 
512. Since this is a Category A project, an external monitor consultant will be required to 
monitor and report the implementation of environmental safeguards aspects of the project. The 
external environment monitor will be responsible for independent monitoring of the EMP 
implementation and will submit semi-annual reports to NCRTC PIU. TOR for external monitor is 
provided in Appendix 9. 
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513. Figure 36 show the structure of the project implementation arrangement.  
 
 

Figure 36: Implementation Arrangement for EMP 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
514. The following key players are involved in EMP implementation during construction stage: 

(i) MOHUA through NCRTC as the EA 
(ii) Project Implementatio Unit (PIU) under NCRTC 
(iii) Project Management Office (PMO) under the PIU 
(iv) General Consultant  
(v) Contractors  
(vi) External Monitor, and  
(vii) ADB (as financier) 

 
515. Responsibilities of various agencies involved in the project implementation are described 
in following paragraphs.  
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3.1.   MOHUA acting through NCRTC as Project Executing Agency (EA)  
 
516. MoHUA will be responsible for overall compliance of the Investment Project with national 
or state level environmental policies and ADB’s SPS. They will be responsible for making key 
decisions on the Investment Project including on environment safeguard matters. NCRTC through 
their Social and Environmental Management Unit (SEMU) will be responsible for ensuring that all 
environment safeguard requirements under the project are complied with in accordance with the 
ADB SPS and national environmental regulations.  
 

(i) Reviewing and approving all environment safeguards related documents.  
(ii) Timely endorsement and signing of key documents and forwarding to the 

respective agency such as those required for processing of environmental 
clearance, forestry clearance etc. and disclosure on ADB website.  

(iii) Taking proactive and timely measures to address any environment safeguards 
related challenges at the national or state level such as delays in processing of 
clearances (during pre-construction stage), significant grievances (during 
construction stage). 

(iv) Recruiting an external monitor to conduct third party environmental monitoring 
since this is a category A project. 

(v) At the site level there will be 4 Project Management Units (PMO) that will be headed 
by a CPM (Chief Project Manager) for the Delhi section, Delhi – Sahibabad section, 
Sahibabad – Duhai section, and Duhai – Meerut South section. The CPM will be 
supported by Deputy CPMs who will serve as the site level social and 
environmental focal persons.  

(vi) The SEMU and PMOs will be responsible for timely processing and ensuring all 
national or local level clearances and permits for the project such as tree cutting 
permit.  

(vii) They will monitor project construction activities on site on a regular basis and 
facilitate the addressal of complaint or grievances.  

(viii) The SEMU will review all periodic monitoring reports submitted by the General 
Consultants (GC) and Contractors including semi-annual environmental 
monitoring reports that will be submitted to ADB for disclosure on the ADB website.  

 
3.2 Project Implementation Unit (PIU), NCRTC  
 
517. A Project Implementation Unit (PIU) will be set up within NCRTC to coordinate the 
implementation of activities under the proposed project. The PIU will consist of a Project 
Coordinator, Senior Associate, Senior Communications Associate and a Financial Expert.     
 
518. The scope of services will include but not be limited to: 
  

(i) Project coordination. Responsible for coordinating with NCRTC and multiple 
stakeholders for overall implementation of the project activities, annual planning 
with timelines and deliverables.  

(ii) Project monitoring and reporting. Collate and maintain quarterly progress 
reports for each output and activity, finalizing bi-annual reports, identifying and 
maintaining requisite means for data verification and triangulation.  

(iii) Procurement of goods. Support NCRTC in the selection and procurement of 
goods for different outputs.  
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(iv) Communications and outreach. Create a communications and outreach plan, 
formats and ensure consistent branding in all outputs by the PIU and consulting 
organizations, as per ADB guidelines and norms. Oversee preparation of 
communication material and ensure that the grant activities are publicized in 
appropriate formats and in events as per ADB norms and guidelines.   

(v) Prepare and update quarterly progress reports, timesheets, bi-annual reports for 
each activity and output, update annual plans, milestones and deliverables.  

(vi) Update the project monitoring framework and formats, milestones and timelines.  
(vii) Collect and maintain means of data verification and triangulation to monitor 

progress.  
(viii) Coordinate with national consulting organizations on a regular basis to facilitate 

implementation of grant activities.   
(ix) Conduct market research and due diligence to ensure quality and value for 

money in the procurement of goods.  
(x) Any other task assigned by the Project Coordinator. 

 
3.3       General Consultant (GC) 
 
519. The GC’s responsibilities as design and supervision authority will mainly be focused on 
day-to-day monitoring of implementation of EMP by contractors and coordination between EA 
and contractors. Specific responsibilities on environment safeguards at the EA level are: 
 

(i) In coordination with EA, ensure that all necessary regulatory clearances are 
obtained prior to commencing any civil work of the respective contract package. 

(ii) Ensure that for Engineering Procurement and Construction (EPC) based contracts 
updating of the EMP and EMoP based on detailed design and implementation of 
the EMP is included under the contractor’s responsibilities. 

(iii) Ensure the SHE Manual is included in the bidding documents. 
(iv) Ensure that the EMP and EMoP which includes required mitigation measures and 

monitoring requirements with defined Bill of Quantity (BOQ), forms part of bidding 
document for the case of item rate based contracts. 

(v) Ensure that contractors have access to the EIA report including EMP and EMoP of 
the project. 

(vi) Ensure that contractors understand their responsibilities to mitigate environmental 
problems associated with their construction activities.  

(vii) Ensure and monitor that all required permits, no objection certificates etc. are 
obtained by the contractor for establishment and operation of equipments and 
facilities as detailed in EIA.  

(viii) With the support of the EHSO of the contractors, ensure that the contractor 
implements the EMP including EMoP as given in the respective EIA report. 

(ix) In case of unanticipated environmental impacts during project implementation 
stage, prepare and implement an updated EIA and EMP to account for such 
impacts after seeking concurrence from ADB. The updating shall be carried out 
after due consultation with the stakeholders and concerned government agencies. 

(x) In case during project implementation a project needs to be redesigned, review the 
environmental classification and revise accordingly, and identify whether 
supplementary EIA study is required. If it is required, prepare the ToR for 
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undertaking supplementary EIA and assist EA in hiring environment consultant to 
carry out the study. 

(xi) Ensure that construction workers work under safe and healthy working 
environment. 

(xii) Support EA to ensure effective implementation of Grievance Redress Mechanism 
to address affected people’s concerns and complaints.  

(xiii) Ensure regular consultations are taking place with affected communities and key 
stakeholders during construction as well as operation phases of the project. 

(xiv) Submit quarterly monitoring reports for category A project on the implementation 
of all environment safeguard requirements including the EMP and EMoP under the 
respective project to EA for further submission to ADB. 
 

3.4 Contractor(s)  
 
520. The Project contractor will have the responsibility to implement contract specific EMP and 
undertake project specific studies such a building condition/stability surveys, vibrations analysis 
etc. at underground sections. The contractor will have an Environmental Officer and a Health & 
Safety Officer for every construction site. Contractor will prepare site specific SHE Plans and site 
specific construction EMPs for each contract package. Contractor will implement the EMP 
measures, enhancement measures and measures as directed by PMO. The responsibility to 
implement the EMP measures will be built in to the contractual agreement. The contractor shall 
submit a report on compliance of environmental mitigation measures periodically to the IA. The 
IA will review and approve the environmental compliance report (ECR) submitted by the 
contractor and forward the ECR to PMOs after approval. The PMOs will then submit the ECR to 
PMO Chief Project Manager, which after review and monitoring will submit to external monitor 
through the Project Director, NCRTC. The Project Director accordingly submits report to the ADB. 
  
3.5 External Monitor’s Responsibilities 
 

(i) Third party monitoring of implementation of environment safeguards including 
EMP under the project 

(ii) Review progress and monitoring reports prepared by the contractor and GC and 
verify if they are correct and consistent with site conditions 

(iii) Conduct site visits to the project site atleast once every quarter 
(iv) Provide technical guidance and advise EA and IA on environment, health and 

safety issues during construction and initial years of operation, 
(v) Prepare external monitoring report on a semi-annual basis 
 

3.6 ADB’s Responsibilities 
 

(i) Review EIA report and disclose the draft and final reports on the ADB as required;  
(ii) Issue project’s approval based on EIA report;  
(iii) Monitor implementation of the EMP through due diligence missions;  
(iv) Provide assistance to the EA, if required, in carrying out its responsibilities and for 

building capacity for safeguard compliance; and 
(v) If necessary provide further guidance to the EA on the format, content, and scope 

of the EIA report and quarterly environmental monitoring reports for submission to 
ADB.  
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D. Mitigation Measures 
 
521. The identified environmental issues and suggested mitigation measures with institutional 
arrangements for implementation, supervision and monitoring have been provided in a matrix 
format as presented in Table 56. This matrix together with NCRTC’s SHE Manual (Appendix 10) 
will be part of the contractor’s bidding documents. Key anticipated potential impacts and 
suggested mitigation measures specific to the project are summarized in following paragraphs. 
These mitigation measures will be implemented as part of the project.  
 
4.1 Impacts 
 
522. The key anticipated adverse environmental impacts from RRTS corridor are: 

(i) Loss of about 10292 (3683 under road blacktopping and 6609 for RRTS alignment 
and stations) trees for construction of RRTS rail alignment and stations.  

(ii) Potential impacts on historical/archeological structures due to tunneling and 
operations in underground RRTS section. 

(iii) Increased local air pollution due to rock crushing, cutting and filling works, and 
chemicals from asphalt processing during construction.   

(iv) Risks and vulnerabilities related to occupational health and safety due to physical, 
chemical, biological, and radiological hazards during project construction and 
operation.   

(v) Dislocation or involuntary resettlement of people as there will be a need for land 
acquisition for elevated as well as underground sections and also for depot.  

(vi) Dislocation and compulsory resettlement of people from shops living near the 
stations. 

(vii) Noise and vibration due to excavation machines, and materials hauling.    
(viii) Increased noise and air pollution resulting from traffic volume during construction. 
(ix) Temporary impact on land and air environment due to locating construction camp; 
(x) Temporary impact on land, air and water environment due to establishing and 

operating construction plants (Hot Mix Plant and Diesel Generator [DG] sets); 
(xi) Impact on air quality, water quality, drainage, road users due to construction 

activities of project road; 
(xii) Impact on land and water environment due to disposal of construction waste 

materials; and 
(xiii) Impact on occupational health and safety due to all onsite and offsite construction 

works. 
(xiv) Impacts on community health and safety due to construction activities and 

transport activities. 
 

4.2 Mitigation Measures 
 
4.2.1 Compensation for Loss of Land and Displacement of People 
 
523. The project will require acquisition of about (including permanent and temporary) 170.194 
ha. of land affecting a total of 525 private structures. The affected people will be compensated 
and assisted as per the provisions of Resettlement Plan (RP) for the proposed RRTS Rail 
Corridor. Resettlement & Rehabilitation activities of proposed RRTS rail project will be governed 
by the following general principles, which are based on The Right to Fair Compensation and 
Transparency in Land Acquisition, Rehabilitation and Resettlement Act, 2013. 
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4.2.2 Compensation for Loss of Trees  
 

524. It is found that 10292 are getting affected (3683 under road blacktopping and 6609 for 
RRTS alignment and stations)  along the alignment and station area. The application will be made 
to respective municipal authorities/corporations for tree cutting / trimming at project site and 
Compensatory plantation will be done as per the guidelines. As per guidelines for each tree felled 
10 plants will be planted. Emphasis will be given for the plantation of native trees. In total 102920 
trees will be planted. Budget towards planting of trees have been included in the EMP cost.  
 
4.2.3 Green Belt Development 

 
525. In addition to the compensatory plantation, green belt area will be developed under the 
elevated corridor using native shrubs, herbs and grasses. The design of the project shows that in 
the elevated section of the track, the lower edge of the track will be at 5.5 m height from the 
ground level with pillars at every 25 m interval, each pillar having 2 m diameter (generally). A 
central ribbon area will be planted with small tree species which grows up to height of 4-5 m. Thus 
the green belt will provide aesthetic view of elevated track and also helps to serve as dust and 
noise absorbent barrier. 
 
4.2.4 Transplantation of Trees 
 
526. Translocation of trees which are having shallow root systems will also considered in the 
project. This requires Rs. 3,000 / tree towards translocation expense resulting trees without any 
damage. 
 
4.2.5 Water Supply and Sanitation 

 
527. The water demand at each station would be about 30 KLD and the same shall be supplied 
through municipal water supply or through groundwater after approval from concerned authority. 
It is also proposed to implement rainwater harvesting systems at stations and depots. This will 
conserve considerable quantity of water, which in turn will reduce the load on the municipal water 
supply system.  
 
528. Runoff from the construction site can be a source of water pollution. Cement based 
products/ dust carried by the runoff from the land surface can pollute surface water bodies. 
Surface covers are proposed to be spread on the land to prevent dust settlement on the land 
surface. Proper sanitary facility will be made available for the construction workers. The 
construction workers drinking water demand will be fulfilled only through ground water. Efforts 
shall be made to reduce the wastage of water during construction by encouraging water recycling 
techniques. During the operation phase, adequate water supply and sanitation facilities would be 
made available at all the stations.  
 
4.2.6 Oil Pollution Control 
 
529. There should be provision for the collection of oil and grease generated from construction 
equipment and sent for their treatments. Wastewater treatment plant should be installed at depots 
having oil & grease interceptors in line with the wastewater treatment plant & capable for removing 
petroleum contaminants, oil & grease and will meet national standards. Precautionary measures 
have been suggested to prevent these wastes moving in to ground or surface water bodies, as 
they are important sources of water for domestic use. Oil traps in the heavy machinery area are 
suggested to collect oil based materials. Similarly, sedimentation basins would be erected prior 
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to the water discharge point to reduce the sedimentation load in the storm water. Since RRTS rail 
is operated through electricity, there will be less chance of oil pollution. 
 
4.2.7 Noise Pollution Control  
 
530. For elevated corridors, ballast less track structure is supported on two layers of rubber 
pads to reduce noise and vibrations. In addition, baffle wall as parapets will be constructed upto 
the rail level so as reduce sound levels. Noise at source will be controlled or reduced by 
incorporating suitable feature in the design of structures and layout of machines and by use of 
resilient mounting and dampers etc.  
 
531. To reduce the harmful effects, the Contractor shall ensure that all powered mechanical 
equipment used in the Works shall be effectively sound-reduced using the most modern 
techniques available including but not limited to silencers. The workers shall be provided with ear 
mufflers. The Contractor shall construct acoustic screens or enclosures around any parts of the 
Works from which excessive noise may be generated. The Contractor shall ensure that noise 
generated by work carried out by the Contractor and his sub-Contractors during daytime and night 
time shall not exceed the maximum permissible noise limits. In the event of a breach of this 
requirement, the Contractor shall immediately re-deploy or adjust the relevant equipment or take 
other appropriate measures to reduce the noise levels and thereafter maintain them at levels 
which do not exceed the said limits. Such measures may include without limitation the temporary 
or permanent cessation of use of certain items of equipment. Vehicles used for transportation of 
construction materials would be equipped with proper silencers. Careful planning has been made 
to operate the construction equipment to have minimal disturbances. The construction equipment 
would be run only during the daytime and their noise would be monitored as per CPCB standards. 
A comprehensive noise assessment should be carried out prior to start of construction work to 
identify requirements of noise barriers and other mitigation measures at sensitive receptors along 
the alignment.  
 
4.2.8 Vibration Control 
 
532. The vibration is generally caused from rail-wheel interaction. This will be reduced by 
minimizing any surface irregularities on the wheel and rail. To minimize the vibration, shock 
absorbing pad has to be provided and there has to be a distance between rail seat assembly and 
concrete plinth.  
 
533. During tunneling, piling and other construction activities, there may be possibility of 
vibration occurrence and the monitoring shall be carried out for couple of readings and can be 
interpreted accordingly whether is there any adverse impact on the surrounding buildings and 
other structures. In this regard, any authorized monitoring agency shall be employed to carry out 
the set of analysis. 
 
4.2.9 Soil/Debris Control 
 
534. The construction activities will generate large quantity of soil/debris causing soil erosion 
during excavation. This can be mitigated by utilizing around 35 % of excavated soil for land filling 
purposes. Excavated soil shall be promptly transported so as not to hurdle in the progress of work. 
Stockpiling material will not be allowed at sites and the excavated material shall be placed in the 
approved dumping sites. The generated muck will undergo a methodology for disposal plan and 
to be adopted throughout project phase. The excavated muck may not be stored at site area for 
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more than 48 hours. Periodically the excavated muck shall be disposed maintaining thorough 
record.  
 
535. The Contractor is required to develop, institute and maintain a Waste Management 
Program (WMP) during the construction of the project for his works, which may include:  
 

(i) Identification of disposal sites  
(ii) Identification of quantities to be excavated and disposed off  
(iii) Identification of split between waste and inert material  
(iv) Identification of amounts intended to be stored temporarily on site location of 

 such storage.  
(v) Identification of intended transport means and route.  
(vi) Obtaining permission, where required, for disposal.  

 
536.  Such a mechanism is intended to ensure that the designation of areas for the segregation 
and temporary storage of reusable and recyclable materials are incorporate into the WMP. The 
WMP should be prepared and submitted to the Engineer for approval.  The Contractor shall 
handle waste in a manner that ensures they are held securely without loss or leakage thus 
minimizing potential for pollution. The Contractor shall maintain and clean waste storage areas 
regularly. The Contractor shall remove waste in a timely manner and disposed off at landfill sites 
after obtaining approval of the competent authorities namely Indore Municipal Corporation etc. 
Burning of wastes is prohibited. The Contractor shall not burn debris or vegetation or construction 
waste on the site but remove it. The Contractor shall make arrangement to dispose of metal scrap 
and other saleable waste to authorized dealer and make available to the Employer on request, 
records of such sales. The Contractor selects suppliers having a voluntary and documented policy 
to reduce the volume and weight of packaging, and to select recyclable or biodegradable 
packaging. The Contractor establishes and maintains a waste register, which is at the disposal of 
the Engineer. This register will record all waste management operations: production, collection, 
transport, and treatment. The following aspects are documented in this register:  
 

(i) Type of waste, using the nomenclature specified in this document;  
(ii) Waste quantities;  
(iii) Name and address of the third party waste management facilities receiving waste 

or parties taking possession of the substances no longer considered as waste;  
(iv) Name and address of waste transport contractors;  
(v) Planned waste treatment.  

 
537.  The contractor files and maintains at the disposition of the Engineer the waste manifests 
for the collection, transport, treatment and/or elimination of waste. The waste register is 
established and available as of the Contractors mobilisation to the Worksite. This register will be 
archived for at least 1 year after the provisional acceptance of the works.  
 
538. The excavated top fertile soil is suggested to be preserved and used later for gardening 
and lawn establishment. Soil erosion by runoff will be controlled by installing proper drainage 
systems using contour information. Since there is bulk quantity of soil is generating at the 
underground alignment area, it is suggested to avoid bringing soil from outside the project 
boundary and to use the excavated mounds for filling low laying area where it is necessary. Thus, 
both cost and time saving suggestions have been made in land leveling and soil transportation.  
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4.2.10 Rain Water Harvesting 
 

539. Roof top rain water harvesting can be carried out at elevated stations. The rooftop of the 
stations will become catchment area for rain. Rain water will be collected and stored in a tank or 
diverted into artificial recharge tanks for further use for toilet flushing a floor washing etc.. This 
method is less expensive and very effective to augment the ground water level of the area. As 
per the rainfall characteristics, generally the annual rainwater harvesting potential for 1000 sqm 
roof area will be 7,68,000 liters. Accordingly rainwater potential for areas including stations and 
depots can be calculated upon finalization of station and depot area. 
 
540. To conserve and augment the storage of groundwater, it is suggested to construct 
rainwater harvesting structures of suitable capacity along the alignment and at stations. The 
stations shall be provided with the facility of rainwater harvesting and artificial recharge. The total 
length of the proposed alignment is about 82.15 km and there would be 24 stations. The estimated 
cost of rain water harvesting for elevated corridor is about 11 lakhs per km and 3.5 lakhs per 
station. The total cost of rainwater harvesting would be Rs. 807.5 Lakh. 
 
4.2.11 Air Pollution Control  
 
541. During the construction period, the impact on air quality will be mainly due to increase in 
PM10 along haul roads and emission from vehicles and construction machinery. Though the 
estimation of air quality during construction shows some impact on ambient air quality, 
nevertheless certain mitigation measures which shall be adopted to reduce the air pollution are 
presented below: 
 

(i) The Contractor shall take all necessary precautions to minimize fugitive dust 
emissions from operations involving excavation, grading, and clearing of land and 
disposal of waste. He shall not allow emissions of fugitive dust from any transport, 
handling, construction or storage activity to remain visible in atmosphere beyond 
the property line of emission source for any prolonged period of time without 
notification to the Employer. 

(ii) The Contractor shall use construction equipment to minimize or control of air 
pollution. He shall maintain evidence of such design and equipment and make 
these available for inspection by Employer. 

(iii) Contractor’s transport vehicles and other equipment shall conform to emission 
standards fixed by Statutory Agencies of Government of India or the State 
Government from time to time. The Contractor shall carry out periodical checks 
and undertake remedial measures including replacement, if required, so as to 
operate within permissible norms. 

(iv) The Contractor shall cover loads of dust generating materials like debris and soil 
being transported from construction sites. All trucks carrying loose material should 
be covered and loaded with sufficient free - board to avoid spills through the 
tailboard or sideboards. 

(v) The temporary dumping areas shall be maintained by the Contractor at all times 
until the excavate is re-utilized for backfilling or as directed by Employer. Dust 
control activities shall continue even during any work stoppage.  

(vi) The Contractor shall place material in a manner that will minimize dust production. 
Material shall be minimized each day and wetted, to minimize dust production. 
During dry weather, dust control methods must be used daily especially on windy, 
dry days to prevent any dust from blowing across the site perimeter. 
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(vii) The Contractor shall water down construction sites as required to suppress dust, 
during handling of excavation soil or debris or during demolition. The Contractor 
will make water sprinklers, water supply and water delivering equipment available 
at any time that it is required for dust control use. Dust screens will be used, as 
feasible when additional dust control measures are needed especially where the 
work is near sensitive receptors. 

(viii) The Contractor shall provide a wash pit or a wheel washing and/or vehicle cleaning 
facility at the exits from work sites such as construction depots and batching plants. 
At such facility, high-pressure water jets will be directed at the wheels of vehicles 
to remove all spoil and dirt. 

 
4.2.12 Utility Restoration 
 
542. The proposed RRTS alignment runs along major arterial roads of the city, which serve 
Institutional, Commercial and Residential areas.  A number of sub-surface, surface and overhead 
utility services, viz. sewers, water mains, storm water drains, telephone cables, electrical 
transmission lines, electric poles, traffic signals etc. exists along the proposed alignment. These 
utility services are essential and have to be maintained in working order during different stages of 
construction by temporary / permanent diversions or by supporting in position. As such, these 
may affect construction and project implementation time schedule /costs, for which necessary 
planning / action needs to be initiated in advance. Prior to the actual execution of work at site, 
detailed investigation of all utilities and location will be undertaken well in advance by making 
trench pit to avoid damage to any utility. While planning for diversion of underground utility 
services e.g. sewer lines, water pipe lines, cables etc., during construction of RRTS alignment, 
the following guidelines could be adopted:  
 

(i) Utility services shall be kept operational during the entire construction period and 
after completion of project. All proposals should, therefore, ensure their 
uninterrupted functioning.  

(ii) The elevated viaduct does not pose any serious difficulty in negotiating the 
underground utility services, especially those running across the alignment. In 
such situation, the spanning arrangement of the viaduct may be suitably adjusted 
to ensure that no foundation need be constructed at the location, where utility is 
crossing the proposed RRTS alignment. In case of utility services running along 
the alignment either below or at very close distance, the layout of piles in the 
foundations shall be suitably modified such that the utility service is either encased 
within the foundation piles or remains clear of them.  

 
4.2.13 Disaster Management  
 
543. Any unexpected event occurring due to sudden failure of the system like leakage of gas, 
external threats, internal disturbances, earthquakes, fire and accidents is termed as disaster. A 
Management Cell is proposed to act at a quick response in any emergency encountered. 
 
544. For the proposed RRTS project all relevant safety codes, acts and regulations such as 
Electricity Act, Explosive Act, Public Liability Insurance Act, Safety Codes, Policies and Guidelines 
laid down by Ministry of Railways should be observed during various stages of the project to 
minimize risk and disaster. Through good design, operation and maintenance and regular 
inspection any unexpected risks and disaster can be minimized. Hazard has to be controlled by 
minimizing and mitigating the risk and disaster. 
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545. To prevent any unexpected accidents, overall ramp safety management system approach 
is required that involves Risk Analysis and Risk Management. Risk Analysis involves establishing 
the organization's risk profile and risk management encompasses the various measures that can 
be implemented to minimize accidents, control loss and transfer risk by insurance on the basis of 
the identified risk profile of an organization. New safety assessment methods are needed to 
assess the safety of new concepts. 
 
546. Workers need to be trained to mitigate the risk. In addition, workers should follow the 
safety rules. Emergency medical aid has to be adopted in the event of accidents involving the 
hazardous substance. Good sanitation practices should be followed such as proper water supply, 
sanitation, drainage, health care and human waste disposal facilities etc. In addition, efforts shall 
be made to avoid any water spills, adopt disease control measures and employment of local 
labour.  
 
547. NCRTC’s Safety, Health and Environment (SHE) Manual (Provided in Appendix 10) is part 
of Tender documents and the contractors will implement this SHE Manual. This SHE has been 
formulated in accordance with all applicable legislation and Indian statutory requirements listed 
as well as the international standards and guidelines including ILO and ISO certificate.  
 
4.2.13 Development and implementation of Subplans 
 
548. As part of the construction environmental management plan, contractors need to develop 
various subplans as discussed in the EMP (item 11 during pre-construction stage). These plans 
are aimed at good environmental management practices and serve as guide documents. These 
subplans will form part of construction EMP be consistent with the contractor’s SHE plan and will 
be included in the bid documents. Table 54 present some of the key plans to be developed by 
contractor and responsible party for it’s approval.  
 

Table 54:  Contractors’ Subplans and Approval Party  
Plan Description Approvals 

PIU GC ADB 

1. Camp 
Management 
Plan 

The plan will provide a layout map of the 
campsite and clearly show the access road, 
entry and exit and different facilities inside the 
camp. Facilities inside the camp may include 
contractor’s office, residential quarters, toilets, 
health center, construction plants, storage 
areas etc. The plan will include information on 
waste management, supply of water for 
drinking and bathing, waste water and drainage 
management, traffic movement routes etc.  

Yes Yes No 

2. Muck Disposal 
Plan 

The plan shall describe sources of muck 
generation (TBM operation for underground 
section, piling work for viaducts etc), type and 
quantity of muck generated from various 
sources, use of much generated, method 
collection and transportation, transportation 
routes, disposal site location and design, 
approvals required for disposal sites, and 

Yes Yes Yes 
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Plan Description Approvals 

PIU GC ADB 
treatment mentod. Recommendations provided 
in the EIA must be considered. 

3. Waste 
Management 
Plan 

The plan shall describe waste streams and 
amounts, describe recycling/reuse methods for 
each material, identify the waste destinations 
and transport modes, including what materials 
are being segregated on site for reuse or 
recycling, specify responsibilities for managing 
and disposal of waste. Describe special 
measures for material use and handling. 
Describe communication and training to 
support and encourage participation from 
everyone on site. 

Yes Yes No 

4. Traffic 
Management 
Plan 

The plan shall be designed to ensure that traffic 
congestion and traffic safety impacts due to 
construction activities and movement of 
construction vehicles, haulage trucks, and 
equipment is minimized. The plan shall be 
prepared in consultation with traffic officials. 
The plan shall identify traffic diversion and 
management issues, traffic schedules, traffic 
arrangements showing all detours/lane 
diversions, modifications to signaling at 
intersections, necessary barricades, 
warning/advisory signs, road signs, lighting, 
and other provisions to ensure that adequate 
and safe access is provided to motorists and 
other road users in the affected areas. Pre-
construction access road surveys will also form 
part of the TMP. The plan shall also include 
locations for pedestrian crossings and 
conditions for the management of these 
crossings, including the use of flagmen.  

Yes Yes Yes 

5. Occupational 
and 
Community 
Health and 
Safety Plan 

Consistent with international standards (e.g., 
World Bank Group Environmental, Health, and 
Safety Guidelines, 2007) and Labor Code of 
India.  The Plan shall address health and safety 
hazards associated with construction activities 
(e.g., excavations, tunneling etc.), use of heavy 
equipment, transport of materials and other 
hazards associated with various construction 
activities. The document to be read together 
with the Camp Management Plan. 
Recommendations provided in the EIA must be 
considered. 

Yes Yes Yes 
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Plan Description Approvals 

PIU GC ADB 

6. Labor and 
Working 
Conditions 
Management 
Plan 

This will include: policy/legal framework 
information (including labor and OHS 
requirements of national legislation, ADB SPS 
2009), workforce induction and information on 
rights, child and forced labor, equal opportunity, 
migrant workers, promotion of local 
employment opportunities, labor union, worker 
accommodation requirements, provision for 
retrenchment plans, workforce grievance 
mechanism, security personnel (Voluntary 
Principles on Security and Human Rights), etc. 
Contractor needs to ensure that the core labor 
requirements are cascaded down across the 
entire contracting chains, including sub-
contractors and suppliers of core materials. The 
plan shall also be in compliance with IFC 
Guidance Note “Workers’ accommodation: 
processes and standards”. 

Yes Yes Yes 

7. Code of 
Conduct 

The Contractor shall prepare a Code of 
Conduct that outlines camp rules articulating 
acceptable behaviors of the workforce with 
local communities. Associated induction 
training will be provided to ensure rules are well 
understood and enforced.   

Yes Yes Yes 

8. Emergency 
Response Plan 

This plan shall prescribe measures to prevent, 
mitigate, respond to and recover from 
emergency events that could occur due to 
project activities such as accidents,  spills of 
hazardous substances, fire,  extreme weather 
events, and others; measures to prevent, 
mitigate, respond to and recover from 
emergency events that could occur due to 
project activities such as  accidents during 
tunneling (e.g., tunnel collapse, electrocution, 
etc.), release of toxic gas during tunneling, 
spills of hazardous substances, fire,  floods, 
and other events. 

Yes Yes No 

9. Biodiversity / 
Wetland 
Management 
Plan  

  

Outlines the actions required by the contractor 
to safeguard, conserve or enhance biodiversity 
during site works particularly during piling and 
construction work on Yamuna flood plain and 
Hindon river section.. Compliance with the BMP 
will be responsibility of Contractor.  

Yes Yes Yes 

10. Construction 
Vibration 

Detailing the procedures for vibration surveys, 
monitoring and control. Such details shall 

Yes Yes Yes 



176 
 

Plan Description Approvals 

PIU GC ADB 
Management 
Plan 

include; procedures to complete condition 
surveys (for all properties indicated in this EIA), 
Measurement locations and methods; Method 
statements for works likely to induce vibrations, 
including programs of trial construction sections 
to determine the likely magnitude of vibrations 
at defined distances from the vibration source, 
in sufficient detail for the contractor to develop 
a final method for constructing the works 
without excessive vibration; Description of the 
instrumentation and equipment to be used; 
Copies of the instruction manuals and the 
laboratory calibration and test equipment 
certification; The resumes of the vibration 
monitoring technical support personnel, 
sufficient to define details of relevant 
experience; Procedures for data collection and 
analysis; Frequency of measurements; Means 
and methods of providing warnings when the 
specified construction vibration limits are 
reached; and Action plans to be implemented in 
the event the specified construction vibration 
limits are reached. The generalized plans of 
action shall comprise the positive measures by 
the Contractor to control vibrations using 
alternative construction methods. 

 
E. Environmental Monitoring and Reporting Program 
 
549. Environmental Monitoring Plan (EMoP) is a companion document of the EMP. EMoP 
contains parameters, location, sampling and analysis methods, frequency, and compared to 
standards or agreed actions that will indicate non-compliances and trigger necessary corrective 
actions. More specifically, the objectives of the EMoP are:  
 

(i) Ensure that impacts do not exceed the established legal standards  
(ii) Check the implementation of mitigation measures in the manner described in the 

EIA report  
(iii) Monitor implementation of the EMP 
(iv) Provide an early warning of potential environmental damage  
(v) Check whether the proposed mitigation measures have been achieved the 

intended results, and or/ other environmental impacts occurred  
 
550. The monitoring plan will be used for performance monitoring of the project. A monitoring 
plan defining all parameters to be monitored, with tentative location, project stages for 
measurements, implementation and institutional responsibility for different environmental 
components is prepared for all stages of project and presented in Table 56. 
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Table 55:  Environmental Management Plan Matrix 
Note: This EMP Matrix will form part of the contract document together with NCRTC’s Safety, Health & Environment (SHE) Manual Conditions of 
Contract (CoC) for all contractors. This EMP has been aligned with the SHE CoC wherever possible, and in places, cross-referencing has been 
resorted to. GC – General Consultants; GoUP- Government of Uttar Pradesh; GoD- Government of Delhi; MOHUA – Ministry of Housing and Urban 
Affairs; NCRTC – National Capital Region Transport Corporation. 
 

Activity/Valued Environment 
Component 

Impact Mitigation Measure Responsibility 
Implementation Supervision 

A. DESIGN AND PRE-CONSTRUCTION STAGE  
I. Physical environment 

1. Surface water quality 
and quantity. Location of 
stations near rivers and 
streams such as Sarai 
Kale Khan station located 
near Yamuna river; 
Ghaziabad station located 
near Hindon river; and 
Muradnagar station 
located near the Upper 
Ganga Canal 

- Pollution of river from 
release of raw sewage 
and untreated waste- 
water 

- Worsening of the already 
heavily polluted Yamuna 
river 

- Inclusion of septic tanks or other 
sewage treatment system within 
the design of the station facility. 
 

PIU MOHUA/NCRTC 

2. Ground water quality and 
quantity. Generation of 
sewage, other waste-water 
and hazardous liquids from 
operation of stations and 
depots. Excessive use of 
ground water for depot 
operations. 

- Pollution of ground water 
from release of raw 
sewage and untreated 
waste- water from the 
stations and depots 

- Worsening of the already 
heavily polluted Yamuna 
river 

- Depletion of ground water 
resources because of the 
2 depots 

- Inclusion of septic tanks/ other 
sewage treatment system the 
design of all stations. 

- Inclusion of septic tanks/ other 
sewage treatment systems in 
the design of the 2 depots 

- Inclusion of waste-water 
treatment plants equipped with 
provisions to trap oil, grease 
and lubricants etc. in the design 
of the 2 depots. 

- Water supply system in depot 
plan to include water 
conservation and recycling 
schemes such as rainwater 
harvesting, recycling of treated 
waste water. 

- Water supply plan to account for 
availability of local water 

PIU MOHUA/NCRTC 
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Activity/Valued Environment 
Component 

Impact Mitigation Measure Responsibility 
Implementation Supervision 

resources and avoiding adding 
stress 

3. Land degradation and 
pollution. Generation of 
solid waste, trash and 
other wastes from 
operation of the stations 
and depots 

- Pollution and degradation 
of land near the stations 
particularly the Yamuna 
wetlands 

- Pollution and degradation 
of land near the two 
depots 

- Station design to include a 
proper waste management plan 
including linking up with local 
municipal waste management 
systems 

- Depot design to include waste 
management plan including 
linking up with local municipal 
waste management systems 
and waste recycling agencies 

PIU MOHUA/NCTRC 

II. Biological environment 
4. Trees, terrestrial and 

aquatic vegetation 
- Removal of about 10,292 

trees (3683 under road 
blacktopping and 6609 for 
RRTS alignment and 
stations. 

- Loss of additional shrubs 
and grasses 

- Preparation of compensatory 
plantation at the ratio of 1:10 in 
coordination with Forestry 
officials.  

- Allocation of adequate budget 
to support 1:10 compensatory 
plantation 

- Locally suitable tree species to 
be proposed along the station 
borders in coordination with 
local forestry officials.  

- Additional greening plan to be 
prepared for the total length 
under the elevated corridor  

- Additional measures will be 
taken to transplant the mature 
trees along the alignment. 

PIU, PMO MOHUA/NCRTC, 
GoUP 

5. Aquatic fauna (fishes, 
migratory birds) and 
ecologically important 
areas. Project alignment 
crossing the Yamuna river, 
Hindon river and location 
1.82 km north of the Okhla 
Bird Sanctuary 

- Impacts on health of fish 
and other aquatic species 
in the Yamuna river, 
wetlands, Hindon river 
and Okhla Bird Sanctuary 
due to disposal of trash 
and other solid and liquid 
waste 

- Extra attention to be paid to 
waste management systems in 
the design of the Sarai Kale 
Khan station located near 
Yamuna river and north of 
Okhla Bird Sanctuary; 
Ghaziabad station located near 
Hindon river 

PIU, PMO NCRTC/MOHUA 
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Activity/Valued Environment 
Component 

Impact Mitigation Measure Responsibility 
Implementation Supervision 

- Further degradation of the 
aquatic ecology in the 
Yamuna river and 
wetlands 

- Extra measures to be taken to 
ensure that solid and untreated 
liquid waste from these stations 
do not enter these river 
 

III. Social environment 
6. Private land and buildings. 

Land acquisition 
- Acquisition of 170.194 

(permanent & temporary) 
ha of land affecting 525 
private structures.  

- Change in landuse from 
agricultural land to 
industrial land especially 
for the 2 depots 

- LA will be carried out as per the 
provision of GOI and ADB 
policies.  

- The affected people will be 
compensated and assisted as 
per the provisions of 
Resettlement Plan (RP).  

- Resettlement & Rehabilitation 
activities of   RRTS rail project 
will be governed by The Right 
to Fair Compensation and 
Transparency in Land 
Acquisition, Rehabilitation and 
Resettlement Act, 2013. 

- Permission will be sought from 
competent authority for 
conversion of landuse from 
agricultural land to industrial 
land. 

PIU, PMOs, GC, 
Resettlement NGO, 
District Collector 

GoUP/MOHUA 

7. Public 
property/infrastructure/ 
utility structures. Shifting 
of electric lines, water 
pipes, sewage lines, gas 
pipes and telecom lines 

- Inconveniences to local 
public due to disruption of 
utility services 

- Filing of complaints by 
local public affected by 
disrupted utility services 

- Health impacts to local 
public caused by 
disruption of electricity 
and water especially 
during the extremely hot 
summer months 

- Develop utility shifting plan with 
provision for back up utility 
services when main lines are 
being removed in coordination 
with utility authorities and 
allocate adequate budget for 
implementing the plan 

- Shifting utilities following the 
utility shifting plan. 

- Closely coordinate with utility 
authorities to expedite shifting 
and avoid delays and 
inconveniences to public 

PIU, PMOs, GC, / 
Contractor 

MOHUA/NCRTC/ 
GoUP 
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Activity/Valued Environment 
Component 

Impact Mitigation Measure Responsibility 
Implementation Supervision 

- Damage to private 
property from utility 
shifting activities   

- Keep public updated through 
public meetings and local 
media on schedule for shifting 
of utilities and project 
grievances redress measures 

- Ensure project grievance 
redress mechanism is 
functioning 

- Promptly respond to complaints 
related to utilities 

8. Noise. Finalizing noise 
reducing features in design 
of the tracks, trains and 
station 

- Disturbance to residents 
living near alignment from 
operation of trains and 
stations  

- Potential disturbances to 
157 sensitive receptors 
located within  

- 14 sensitive receptors will 
be severely impact where 
noise levels will increase 
by >3dBA from baseline 
levels 

- Conduct further noise 
assessment to reconfirm and 
refine noise assessment 
findings and recommendations 

- Recommend additional 
measures to mitigate increased 
noise levels of >3dBA for 1 of 14 
sensitive receptors  

- Review railway track design and 
refine design to include noise 
reducing design features 

- Review rolling stock design and 
refine design to include noise 
reducing design features 

- Include provision and budget for 
installing noise barriers near 
severely impacted receptors 

PMO, GC, Noise & 
Vibration 
Consultant 

PMO, GC 

9. Vibration. Finalizing 
design features of the 
tracks, trains and station to 
maintain minimal vibration 
levels during operation 

- Cracks and damages in 
structures located near 
rail alignment particularly 
structures located above 
the underground section 
and stations 

- Disturbance and 
annoyance to people 
living and working near 
the rail alignment 

- Conduct further vibration 
assessment to reconfirm and 
refine vibration assessment 
findings and recommendations 

- Conduction of pre-construction 
building inventory to identify 
structures that are weak and at 
risk of getting damaged 

- Develop and implement building 
support and rehabilitation 

PMO, GC, Noise & 
Vibration 
Consultant, 
Contractor 

PMO, GC 
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Activity/Valued Environment 
Component 

Impact Mitigation Measure Responsibility 
Implementation Supervision 

measures for weak buildings 
identified 

- Track design to include floating 
slab track bed, elastomeric pad 
and rail pad 

- Review railway track design and 
revise design to further reduce 
operational vibration 

- Rolling stock to be equipped 
with air springs and vertical 
hydraulic damper 

- Review rolling stock 
specifications and revise it to 
include requirements for further 
reducing operational vibration 

- Prepare vibration monitoring 
plan to be implemented during 
construction and set overall 
trigger limits with more stringent 
limit of 2.5mm/s near sensitive 
receptors  

10. Occupational health and 
safety for RRTS 
operational staff.  

- Finalizing occupation 
health and safety features 
in design of stations, trains, 
tracks and depots. 

- Unsafe and hazardous 
working conditions inside 
the stations, tracks and 
depots 

- Accidents and injuries to 
operational staff 

- Include health and safety 
features in design of stations, 
tracks and trains 

- Stations to have adequate 
numbers of toilets separate for 
male and female staff 

- Train design to include 
emergency features such as 
emergency brake and exit   

- Prepare health and safety plan 
for the 2 depots 

PIU, PMO NCRTC/MOHUA 

11. Community health and 
safety. 

- Finalizing community 
health and safety plan 
during project construction 
works 

- Accidents and injuries of 
local community people 
due to poor health and 
safety standards of 
project construction works 

- Before construction works 
begin, the contractor will 
prepare the following plans for 
approval by the GC, PIU and/or 
ADB (refer to table 54). These 

Contractor PIU, GC, 
External 
monitor 
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Activity/Valued Environment 
Component 

Impact Mitigation Measure Responsibility 
Implementation Supervision 

- Finalizing health and 
safety features in design of 
stations, trains, tracks and 
depots for public and 
passengers using the 
RRTS. 

- Accidents and injuries to 
passengers using the 
train and stations during 
operation stage 

- Collision of trains and 
derailment, fire power 
outages, stopping of train 
services during operation 
stage 

plans must be consistent with 
requirements of the SHE. 

- 1) Camp management plan 
including health and safety, 
resource supply, waste 
management etc. 

- 2) Muck disposal plan 
- 3) Waste Management plan 
- 4) Traffic management plan  
- 5) Occupational and community 

Health and Safety plan 
- 6) Labor and working conditions 

management plan 
- 7) Code of Conduct for 

construction workers 
- 8) Emergency response plan 
- 9) Biodiversity and Wetland 

management plan 
- 10) Construction noise and 

vibration management plan 
- In addition to the above the PIU 

must prepare a public 
communications plan to 
regularly keep the public 
informed on the project  

- Station design to include 
passenger friendly and safety 
features such as: clear signage 
on entry, exit, prohibited areas 
etc; clear public 
announcements; presence of 
adequate housekeeping and 
customer service staff; 
automatic fare collection system 

- Station and trains to have 
emergency response system 
and facilities such as 



183 
 

Activity/Valued Environment 
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Impact Mitigation Measure Responsibility 
Implementation Supervision 

emergency escape routes, fire 
alarm, fire extinguisher etc. 

- Internal environment control 
system for tunnels, trains and 
stations 

- Security surveillance systems 
including CC TV 

B. CONSTRUCTION STAGE 
I. Physical environment 

12. Air quality and GHGs 
- Excavation works for 

elevated and underground 
sections. (total of 800,000 
m3 of material will be 
excavated) 

- Operation of equipment, 
machinery and 
construction vehicles 

- Hauling of excavated 
material 

- Generation of dust from 
excavation works; 
transport of excavated 
material (in uncovered 
trucks), re-suspension of 
dust from road surface 

- Generation of exhaust 
and emissions from 
operation of equipment 
and machinery 

-  

- Water sprinkling to be carried 
out as per SHE Conditions of 
Contract at regular interval (to 
be mutually decided by the 
contractor and NCRTC) 

- The trucks/dumpers carrying 
the excavated material will be 
covered using tarpaulin/similar 
covering materials.  

- Truck tires will be washed to 
remove excess soil clinging to it. 

- Regular maintenance of 
construction equipment and 
machinery; have upto date 
pollution under control (PUC) for 
all vehicles 

- Avoid unnecessary idling of 
equipment and vehicles 

Contractor  PIU, PMO, GC, 
External Monitor 

13. Surface water quality 
and quantity 

- Use of water for project – 
construction 

- Release of construction 
waste (solid and liquid) into 
nearby water bodies 

- Pollution of water bodies 
due to release/disposal of 
liquid and solid waste 
generated from 
construction activities and 
campsites 

- Worsening of the quality 
of the already highly 
polluted Yamuna and 
Hindon river 

- Proper disposal of all solid 
wastes generated from 
construction activities will be 
selected in co-ordination with 
the local municipal and 
environmental authorities. 

- Monitoring of waste-water 
generated from the stations 
during the initial stages of 
project operation to confirm that 

Contractor GC, External 
Monitor 
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Impact Mitigation Measure Responsibility 
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the water does not contain any 
harmful pollutants. 

- Creation of settling ponds for 
cleaning of polymer muck 
generated from piling works 
before releasing waste-water 
into the environment  

- No disposal of untreated waste 
water in the Yamuna flood plain 
areas. 

14. Ground water quality and 
quantity 

- Generation of domestic 
solid and liquid waste from 
construction camps 

- Release of chemicals, 
fuels, lubricants and other 
hazardous wastes 

- Generation of sewage from 
construction camps 

- Generation of waste water 
from construction camps, 
batching plant, casting 
yard and other 
construction sites 

- Pollution of ground water 
due to release of sewage 

- Pollution of ground water 
due to release of waste -
water contaminated with 
fuels, oils, chemicals from 
construction camps and 
construction sites 

- Avoid placing toilets and septic 
tanks near tube wells inside 
construction camps 

- Camps must be located far from 
local settlements 

- All fuels, chemicals and other 
hazardous liquid waste will be 
collected and re-used or 
sold/given to recycling agents 

Contractor PMO, GC, 
External Monitor 

15. Land degradation/ 
pollution 

- Generation of about 2.5 
million cum of excavated 
material and muck and 
about 5000 cum of C&D 
waste 

- Generation of domestic 
solid and liquid waste from 
construction camps 

- Release of chemicals, 
fuels, lubricants and other 
hazardous wastes 

- Pollution and degradation 
of areas located near the 
construction sites, 
construction camps, 
casting yards 

- Worsening of the already 
degraded wetlands along 
Yamuna river 

- Destruction and 
disturbance to the Okhla 
Bird Sanctuary due to 
improper disposal of 
excavated material and 

- Implement the muck disposal 
management plan 

- Implement the waste 
management plan for managing 
C&D waste and domestic 
wastes from construction camps 

- Use excavated material and 
muck for filling of the 2 depots to 
the extent possible 

- Establish and operate C&D 
processing plants 

Contractor 
NCRTC for 
disposing C&D 
waste 

PIU, PMO, GC, 
External Monitor 
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Impact Mitigation Measure Responsibility 
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- Generation of sewage from 
construction camps 

- Generation of waste water 
from construction camps, 
batching plant, casting 
yard and other 
construction sites 

C&D waste in or near the 
sanctuary 

- Re-use the C&D waste for 
project construction works to the 
extent possible 

- In coordination with local 
authorities identify suitable 
areas for disposing muck and 
C&D waste  

- Preserve top soil of the depot 
areas and reuse the soil for 
landscaping purposes 

- Minimize stock piling and 
temporary storage of excavated 
material and muck near 
construction sites 

- Prohibit dumping of any 
excavated materials, C&D 
waste and wastes from 
construction camps in wetland 
areas along Yamuna or any 
other unauthorized locations 

- Handle hazardous wastes and 
materials in compliance with the 
Hazardous waste rules 2007 
and hazardous chemicals rules 

II. Biological environment 
16. Trees, terrestrial and 

aquatic vegetation 
- Clearing and removal of 

trees for constructing the 
rail alignment and depots 

- Loss of about 10,292 
trees and some 
vegetative cover (shrubs 
and grasses) 

- Loss of aquatic plants 

- Implement the compensatory 
plantation plan at the ratio of 
1:10 in coordination with 
Forestry officials.  

- Maintain the newly planted 
sapling by regular watering and 
protection from cattle 

- Implement additional greening 
(potted plants, vertical gardens 
etc.) of stations and alignment 
along elevated corridor 
 

Forestry 
Department, UP; 
Delhi Development 
Authority (DDA), 
Delhi 
PIU 

NCRTC, external 
monitor 
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Impact Mitigation Measure Responsibility 
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17. Terrestrial fauna 
(mammals, birds, 
insects) 
 

- Killing of animals and 
birds by construction 
workers 

- Destruction of bird nests 
during removal of trees 

- Transfer nests to other trees 
nearby if there are any nests in 
trees to be removed 

- Contractor’s workers to be 
banned from any illegal hunting 
or killing of animals and birds  

Forestry 
Department, PMO 

PIU, PMO, GC, 
External Monitor 

18. Aquatic fauna (fishes, 
migratory birds) and 
ecologically important 
areas 

- Construction of well 
foundation and piling 
works inside the Yamuna 
river and wetlands (3.5km, 
98 piers) 

- Negative impacts on 
health of fishes, other 
aquatic species and 
migratory birds due to 
excessive siltation and 
discharge of pollutants in 
the river during 
construction of well 
foundation and piling 
works inside the Yamuna 
river, Hindon river 

- Further degradation of the 
Yamuna wetlands due to 
solid and liquid wastes 
from project construction 

- Fishing and hunting of 
birds, reptiles and other 
aquatic wildlife by 
construction workers  

- Disturbance to the 
wetlands 
/swamps/marshes 

- Construction of piers on well 
foundation with a suitable 
method in the sections crossing  

- Carry out hydraulic piling or 
bore piling not impact 
hammering for establishing 
piers in the water 

- Avoid constructing inside the 
river during the rainy season to 
minimize siltation and 
disturbance to fishes and 
aquatic fauna 

- Prohibit workers from fishing 
and hunting 

- Minimize construction activities 
near Sarai Kale Khan station 
during the bird migratory season 
to the extent possible 

- Prepare wetland management 
plan, 

- Utmost care shall be taken to 
ensure that no 
disturbance/damage is caused 
to the wetlands/swamps 
/marshes. The numbers of 
approach roads to the various 
pier location shall be kept to 
bare minimum. These approach 
roads shall be temporary, 
without any use of concrete or 
masonry. At locations where 
construction of approach road 

Contractor 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
NCRTC (wetland 
management) 

PIU, PMO, GC, 
External Monitor 
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Component 

Impact Mitigation Measure Responsibility 
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through wetland is inevitable, 
proper flow of water shall be 
ensured by providing pipes etc. 
After completion of the 
construction, these approach 
roads shall be removed, and the 
ground shall be restored to its 
original position. 

- Various engineering and 
biological measures will be used 
to restore the flood plain.  

- If any wildlife species are found 
in the construction site, they will 
be carefully transferred to safe 
locations within the wetland 
area under the guidance of the 
Biodiversity Expert (external 
monitor) and the local 
forestry/wildlife agency. 

- Services of domain  experts will 
be used in restoration of flood 
plains. 

 
- Adequate budgetary provisions 

have been made in the EMP 
towards the restoration of 
changes in floodplain and wet 
land occurred due to 
construction of RRTS. 

III. Social environment 
19. Private land and buildings 
- Acquiring 170.194 ha of 

private land (permanent & 
temporary)  

- Demolishing private 
structures 

- Damage to property 
- Disgruntled affected 

people 
- Filing of complaints 

against the project 
- Negative media coverage 

 

- Regular information 
dissemination through 
information leaflets, local media 
and other means 

- Conduct regular public 
consultation  

- Closely coordinate with local 
district officials to expedite 

PIU, PMOs, GC, 
Resettlement NGO, 
District Collector 

GoUP/MOHUA 
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Impact Mitigation Measure Responsibility 
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payment of compensation and 
provide required support 

- Maintain a fully functioning 
GRM and keep public and 
affected people inform on 
channels to submit grievances 

- LA will be carried out as per the 
provision of GOI and ADB 
policies.  

- The affected people will be 
compensated and assisted as 
per the provisions of the 
approved Resettlement Plan 
(RP).  

- Resettlement & Rehabilitation 
activities of   RRTS rail project 
will be governed by The Right 
to Fair Compensation and 
Transparency in Land 
Acquisition, Rehabilitation and 
Resettlement Act, 2013. 

20. Public 
property/infrastructure/ 
utility structures 

- Inconveniences to local 
public due to disruption of 
utility services 

- Filing of complaints by 
local public affected by 
disrupted utility services 

- Health impacts to local 
public caused by 
disruption of electricity 
and water especially 
during the extremely hot 
summer months 

- Damage to private 
property from utility 
shifting activities   

- Implement utility shifting plan 
- Provide back-up utility services 

when main lines are being 
removed in coordination with 
utility authorities 

- Closely coordinate with utility 
authorities to expedite shifting 
and avoid delays and 
inconveniences to public 

- Keep public updated through 
public meetings and local 
media on schedule for shifting 
of utilities and project 
grievances redress measures 

- Ensure project grievance 
redress mechanism is 
functioning 

PIU, PMOs, GC, / 
Contractor 

MOHUA/NCRTC/ 
GoUP 
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- Promptly respond to complaints 
related to utilities 

21. Noise.  
- Construction activities 

using heavy equipment  
- Movement of heavy trucks 

transporting construction 
materials 

- Increased traffic caused by 
traffic jams and honking on 
the highway along project 
alignment 

- Operation of construction 
camps, casting yard, 
batching plant 

- Disturbance to large 
numbers of people living 
in communities near the 
project construction site 

- Significant increase of 
noise >3dBA for 106 
sensitive receptors 
located near project sites 

- Filing of complaints by the 
local community  

- Use of modern equipment that 
are less noise generating 

- Add noise mufflers to noisy 
equipment 

- Install acoustic screens and 
enclosures around noisy 
activities 

- Avoid using multiple noisy 
equipment at the same time 

- Monitor noise levels at 
construction sites to check 
compliance with WB-EHS and 
GOI standards 

- If noise levels are exceeded, 
contractor will immediately 
make adjustments to 
construction activity to bring 
noise levels within standards 

- Operate heavy duty noisy 
equipment only during night 
time hours in non-residential 
areas that have offices and 
commercial activities during the 
daytime hours 

Contractor PIU, PMO, GC, 
External Monitor 

22. Vibration.  
- Construction activities 

using heavy equipment  
- Operation of tunnel boring 

machine for underground 
tunneling works 

- Movement of heavy trucks 
transporting construction 
materials 

- Operation of construction 
camps, casting yard, 
batching plant 

- Disturbance to large 
numbers of people living 
in communities near the 
project construction site 

- Damage to properties and 
utility structures including 
identified 8 sensitive 
receptors located near 
construction sites 

- Damage to properties and 
utility structures located 
above the underground 

- Implement approved vibration 
monitoring plan with special 
emphasis on weak structures 
that were identified during pre-
construction 

- Ensure vibration levels don’t 
exceed 2.5mm/s near 8 
sensitive receptors 

- Adjust TBM rotation speed to 
ensure vibration level is within 
the required limit 

Contractor, PIU, 
PMO 

PIU, PMO, GC, 
External Monitor 
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sections where TBM is 
being operated 

- Filing of complaints by the 
local community 

- Avoid operating TBM at night at 
locations with residential 
buildings immediately above 
ground 

- Carry out Hydraulic or bore 
piling method which generates a 
maximum vibration of of 2.2 
mm/second will be used to 
prevent damages to structures.  
No impact piling will be done 

- Rehabilitate or compensate for 
damaged properties 

23. Occupational health and 
safety of construction 
workers 

- Construction activities 
including excavation, 
tunneling and working at 
heights 

- Operation of heavy 
equipment 

- Driving of heavy trucks for 
transporting construction 
material and wastes 

- Operation of construction 
camps 

- Injury and death of 
workers caused by 
hazardous working 
conditions such as 
working at heights, inside 
tunnels 

- Illnesses and health 
problems of workers due 
to several reasons listed 
below 

- Lack of proper facilities for 
clean drinking water, 
toilets, waste 
management and poor 
hygienic condition in 
camp sites 

- Working in extreme 
temperatures (>40°C) 

- Prolonged dusty 
conditions at construction 
site 

- Excessive working hours 
- Handling hazardous 

chemicals and materials 
- Lack of proper PPE 

- Within 30 days upon issuance of 
Notice to Proceed the 
contractor will appoint a Health 
and Safety Officer (HSO) and 
environmental focal person;  

- HSO will engage with NCRTC-
Environment Specialist to 
discuss the EMP including need 
for revisions and reporting 
formats and timeline; EMP will 
be consistent with SHE 
requirements 

- As part of updated EMP for 
approval by GC prepare a 
contract specific health and 
safety plan consistent with the 
EMP and SHE requirements 

- HSO will submit for NCRTC 
approval an action plan to 
secure all permits and 
approvals required for operation 
of construction plants and 
equipment and specific 
activities such as handling 
hazardous materials 

Contractor PIU, PMO, GC, 
External Monitor 
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- HSO will submit for approval of 
NCRTC the construction camp 
layout before its establishment 

- Provision of PPE to all workers 
- Install fall prevention and 

protection measures at all 
construction sites such as: 
installing guardrails with mid 
rails, provision of safety 
harness.  

- Mandatory and regular safety 
briefings for all workers 

- Only qualified to operate heavy 
equipment and machinery 

- Avoid works during extreme 
temperatures (>40°C) and have 
heat stress management 
procedures 

- Regular sprinkling of water in 
dusty work sites 

- Limit exposure of workers to 
noise levels greater than 85dBA 
to less than 8 hours. Provide ear 
protection devices to workers 
carrying out noisy work 

- Working hours to be limited to 
national labor regulation limits 

- Provision proper storage 
facilities of hazardous 
chemicals and materials and 
protection facilities for workers 
handling them 

- Construction camps to be 
provided with safe drinking 
water, waste management 
facilities, proper toilets and 
hygienic environment and good 
housing material 
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- Employment of full-time medical 
staff at construction camps and 
medical supplies to be well 
stocked. Ambulance to be 
available at campsite at all times 

- Well-stocked first aid kit to be 
available at all construction sites 

- Collaborative linkages to 
establishes with nearest 
hospital for treating workers with 
serious injuries or illnesses 

- Regular health checks for 
construction workers 
 

24. Community health and 
safety. 

- Accidents and injuries to 
people living near the 
construction sites 

- Inconveniences to 
communities living near 
construction sites for 
example due blocking of 
access routes, disruption 
of utility services due to 
excavation works 

- Inconveniences caused to 
traffic plying on the 
highway near project 
alignment due to traffic 
jams or unsafe conditions 
caused by project 
construction 

- Extra burden on local 
resources such as water 
supply, electricity 
because of their use in 
construction sites and 
camps 

- Implement the following 
approved plans: 
1) camp management plan  
2) Emergency Response Plan 
for camp sites and construction 
sites 
3) traffic management plan  
4) code of conduct for 
construction workers  
5) muck disposal and 
management plan 
6) construction waste disposal 
and management plan 
7) public communication plan to 
regularly keep the public 
informed on project activities 
including on the project GRM 

- Follow the project GRM to 
address all local complaints 

- Conduct health screening of 
construction workers before 
recruitment to ensure no 
workers with contagious 
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- Health problems such as 
malaria, HIV/AIDs, and 
STDs brought by 
construction workers 

- Social conflicts between 
workers and local 
communities 

- Complaints from local 
people against the project 

diseases including HIV, AIDs 
and STDs are recruited 

- Conduct awareness campaigns 
on HIV, AIDs and STD for 
construction workers as well as 
local public near the 
construction site 

- Ensure all construction sites 
and camps have clear signs 
with clear demarcation of 
prohibited zones such as areas 
where overhead construction 
works are going on, or areas 
where underground tunneling 
works are going on 

25. Physical cultural resources 
(PCR) 

- Chance find procedures 

- Destruction of historical 
artefacts that maybe 
buried in the underground 
section of the alignment 

- Before starting tunneling works 
check with the Archaeology 
department on the possibility of 
presence of historical artefacts 
in the project area 

- If any artefacts are found during 
excavation works, immediately 
inform the Archaeology 
Department and follow their 
guidance on next steps 

PMO, Contractor, 
GC 

GC, External 
Monitor 

C. OPERATION STAGE 
I. Physical environment 

26. Surface water quality 
and quantity.  

- Operation of the Sarai Kale 
Khan station located near 
Yamuna river; Ghaziabad 
station located near 
Hindon river; and 
Muradnagar station 
located near the Upper 
Ganga Canal 

- Pollution of river from 
release of raw sewage 
and untreated waste- 
water 

- Worsening of the already 
heavily polluted Yamuna 
river 

- Inclusion of septic tanks or other 
sewage treatment system within 
the design of the station facility. 
 

Station staff, NCRC MOHUA, 
External Monitor 
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27. Ground water quality and 
quantity 

- Generation of sewage and 
waste water from the 
stations 

- Generation of sewage and 
contaminated waste water 
from the 2 depots 

- Pollution of ground water 
due to release of sewage 
from stations 

- Pollution of ground water 
due to release of sewage 
and untreated waste-
water containing fuels, 
oils, chemicals from the 
depots 

- Pollution of irrigation 
canals near the depots 

- Maintain functional septic tanks 
in all stations or linkage with 
municipal sewage pipes and 
municipal sewage treatment 
systems. 

- Maintain functional septic tanks 
or sewage treatment systems in 
the 2 depots 

- Maintain waste-water treatment 
plants equipped with provisions 
to trap oil, grease and lubricants 
etc. in the 2 depots 

- Implement water conservation 
measures such as waste-water 
recycling and rainwater 
harvesting in the 2 depots 

- If using ground water for the 
stations and depots seek 
required approval from CGWA 
and ensure quantities of water 
extracted is in accordance with 
approved limits  

- Water supply plan to account for 
availability of local water 
resources and avoiding adding 
stress 

Depot staff, station 
staff, NCRTC 

MOHUA, 
External Monitor 

28. Land degradation/ 
pollution 

- Operation of the stations 
- Operation of the 2 depots 

- Contamination of 
agricultural land irrigation 
canals near the 2 depots 

- Pollution and degradation 
of land near the project 
alignment due to improper 
disposal of waste 
generated in the stations 
including hazardous 
chemicals, solvents, fuels 
and other materials 

- All station wastes to be 
disposed at nearest land fill 
sites or linked with the 
municipal waste management 
system 

- No disposal of wastes from 
stations at unauthorized sites 
or wetlands near the Yamuna 
river 

- Depot waste to be collected 
and disposed at the nearest 
land fill site or linked with the 

Depot staff, Station 
staff, 
NCRTC 

MOHUA, 
External Monitor 
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- Further degradation and 
pollution of the Yamuna 
river and wetlands 

local municipal waste 
management systems and 
waste recycling agencies 

- Only treated waste-water from 
the depots to be released into 
the environment  

- No disposal of solid or liquid 
wastes, sewage and hazardous 
chemicals, fuels and lubricants 
from the depots in the 
surrounding environment 

II. Biological environment 
29. Trees and vegetation 

 
- Net loss in biodiversity 

because of the project 
- Maintain the trees planted 

through regular watering and 
protection from cattle 

- Ensure a survival rate of atleast 
85% for the trees planted 
during construction stage  

- Maintain the green spaces 
(potted plants, vertical gardens 
etc.) created in the elevated 
stations and alignment 

NCRTC MOHUA, 
External monitor 

III. Social environment 
30. Noise  
- Operation of trains and 

stations 
- Operation of 2 Depots in 

Duhai and Modipuram 

- Disturbance and 
annoyance to residents 
living near the elevated 
sections and stations 

- Significant increase in 
noise (>3dBA) for 14 
receptors 

- Residual impacts of 
significant noise levels for 
1 (of 14 receptors) even 
with installation of noise 
barriers 

- Complaints from local 
people due to excessive 
noise 

- Monitor noise levels at identified 
sensitive receptors during first 
year of operation 

- Monitor noise levels at 
communities near the 2 depots 

- Conduct public consultations 
with communities living near the 
2 depots to check if the depot 
operations are disturbing them 

- Check whether noise barriers 
are effective in reducing noise 
levels as anticipated for 14 
receptors near train alignment 

- Identify and implement 
additional noise reducing 

NCRTC MOHUA, 
External Monitor 
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- Negative media attraction 
because of excessive 
noise and disturbance 

- Disturbance to local 
community living or 
working near the 2 depots 

measures near sensitive 
receptors where incremental 
noise levels are still >3dBA from 
baseline levels  

- Inform general public on noise 
management measures taken 
under the project 

31. Vibration. Operation of 
trains and stations 

- Cracks and damages in 
structures located near 
rail alignment particularly 
structures located above 
the underground section 
and stations 

- Disturbance and 
annoyance to people 
living and working near 
the rail alignment 

- Monitor vibration levels 
generated by train operations 
with specific emphasis at 
identified sensitive receptors  
and weak structures during first 
year of operation 

- Continue monitoring vibration 
levels as the number of trains 
and frequency increases 

- If any damages to structures are 
noticed due train operation 
immediately take remedial 
measures such as 
strengthening the structure or 
relocating and compensating 
the owner of the building 

 

NCRTC MOHUA, 
External Monitor 

32. Occupational health and 
safety of operations staff 
for managing stations, 
trains, tracks and depots. 

- Accidents and injury to 
staff 

- Health problems for staff 
caused by hazardous 
working conditions 

- Prepare emergency 
preparedness and response 
plan for stations and trains 

- Conduct regular drills for staff in 
implementing emergency 
response plan 

- Provision of PPE to operations 
staff including loco drivers, 
station staff, track engineers, 
electric technicians 

- Conduct regular training to staff 
health and safety 

- Deploy adequate security 
personnel in stations 

NCRTC MOHUA, 
External Monitor 
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33. Community health and 

safety 
- Operation of the trains and 

stations 
- Operation of the 2 depots 

- Accidents and injuries to 
passengers using the 
train and stations 

- Collision of trains and 
derailment, fire power 
outages, stopping of train 
services 

- Stress on local resources 
(water, electricity etc.) due 
to extraction on these 
resources for operating 
the trains and depots 

- Pollution of irrigation 
canals and agricultural 
fields near the 2 depots 

- Automatic brake application 
included as a safety feature in 
locos 

- Back up generators of adequate 
capacity will be provided in 
underground stations to provide 
un-interrupted lighting, 
signaling, telecommunications, 
fire fighting, lift operation, tunnel 
ventilation etc. 

- Station design to include 
passenger friendly and safety 
features such as: clear signage 
on entry, exit, prohibited areas 
etc; clear public 
announcements; presence of 
adequate housekeeping and 
customer service staff; 
automatic fare collection system 

- Station and trains to have 
emergency response system 
and facilities such as 
emergency escape routes, fire 
alarm, fire extinguisher etc. 

- Regular safety drills for 
operational staff on emergency 
response procedures 

- Internal environment control 
system for tunnels, trains and 
stations 

- Security surveillance systems 
including CCTV 

- Supply of treat ground water for 
public use in stations 

- Installation of rain-water 
harvesting facilities in all 
stations to help conserve water 

NCRTC MOHUA, 
External Monitor 
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- Installation of rain-water 
harvesting and waste water 
recycling facilities in the depots 
help conserve water 

- Release of treated waste water 
from the 2 depots into the 
environment 

 
 
 

Table 56: Environmental Monitoring Plan 
Environmental 

Features Aspect to be Monitored Time and Frequency of Monitoring Location Monitoring Cost  
(INR) 

Responsible party 
(Implementation/ 

Supervision) 
Pre-Construction stage   
Stability of 
structures 

Structural integrity inspections of 
historical / heritage / sensitive 
structures along the alignment 

Once prior to start of construction. Underground 
section of the 
alignment 

3000000 Contractor & NCRTC 

Noise  Noise levels 24 hours continuous noise monitoring at 
sensitive locations 
 

Project Site (10 
locations) 

8000*10*=80000 Contractor & NCRTC 

Vibrations PPV mm/s  Once prior to start of construction. At key structure 
locations 

500000 Contractor & NCRTC 

   Sub-Total 3580000  
Construction stage   
Noise Noise levels in dB(A) Monthly or when complaint is received 

(48 samples in total on hourly basis for 24 
hours) 

Project Site (8 
locations of 
baseline 
monitoring) 

3000*48 =144000 Contractor & NCRTC 

Air Emission of dust and particulate 
matter as PM2.5 and PM10, NOx 
and SOx, CO 

24 hours continuous every month until 
the stations are completed (48 samples in 
total hourly basis for 24 hours) 

Project Site (8 
locations of 
baseline 
monitoring) 

8000*48=384000 Contractor & NCRTC 

Water  DO, Turbidity, Conductivity, pH, 
E.Coli, TSS, Oil and Grease and 
TDS  

Quarterly  (16 samples in total) Ground water at 
construction camps 

4000*16=64000 Contractor & NCRTC 
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Environmental 
Features Aspect to be Monitored Time and Frequency of Monitoring Location Monitoring Cost  

(INR) 
Responsible party 
(Implementation/ 

Supervision) 
Occupational 
Health and 
Safety 

As specified in project OHS plan 
prepared by Contractor 

Project site 
Weekly 

Project Site Project Cost Contractor & NCRTC 

Vibrations PPV mm/s  Continuous monitoring when the tunnel 
boring is within 300 meters from the 
structure and where high vibration 
activities like piling is near sensitive 
receptors 

At key structure 
locations 

500000*5=2500000 Contractor & NCRTC 

   Sub-Total 3092000  
Operation Stage    
Occupational 
Health and 
Safety 

As specified in project OHS plan 
prepared by Contractor 

Station and Depot 
Monthly 

Project Site 50000 NCRTC 

Water DO, Turbidity, Conductivity, pH, 
E.Coli, TSS, Oil and Grease and 
TDS  

Six monthly  Ground water at 
Station locations 
and depot 

4000*6*2=48000 NCRTC 

 DO, BOD, COD, heavy metals, 
Turbidity, Conductivity, pH, E.Coli, 
TSS, Oil and Grease and TDS 

Six monthly  Effluent from 
Station locations 
and depot 

4000*6*2=48000 NCRTC 

Noise Noise levels in dB(A) At least 2 times in a year for 3 years Alignment, Station 3000*3*2 =18000 NCRTC 
Air Emission from DG sets (SPM, NOx 

and SOx) 
At least 2 times in a year for 3 years Project site 8000*3*2=48000 NCRTC 

Vibration  PPV mm/s  Continuous monitoring when the tunnel 
boring is within 300 meters from the 
structure  

At key structure 
locations 

500000 NCRTC 

   Sub-Total 712000  
   Grand Total 7384000  

Note: the cost estimate is tentative. 
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F. Environmental Reporting System 
 
551. The monitoring plan covering various performance indicators, frequency and institutional 
arrangements of the project in the construction and operation stages, along with the estimated 
cost, is summarized in Table 50. 
 
552. The reporting system will operate linearly with the contractor who is at the lowest rank of 
the implementation system reporting to the General Consultant (EC), who in turn shall report to 
the PMOs and SEMU of NCRTC. All reporting by the contractor and GC shall be on a quarterly 
basis. The NCRTC SEMU will be responsible for preparing targets for each of the identified EMP 
activities. 
 
553. The compliance monitoring and the progress reports on environmental components may 
be clubbed together and submitted to the SEMU quarterly during the implementation period. The 
operation stage monitoring reports may be biannual provided the Project environmental 
completion report shows that the implementation was satisfactory. Otherwise, the operation stage 
monitoring reports will have to be prepared as specified in the said project environmental 
completion report. Responsibilities for overseeing will rest with the GC reporting to the SEMU.  
 
554. Photographic records will also be established to provide useful environmental and social 
monitoring tools. A full record will be kept as part of normal contract monitoring. Reporting and 
Monitoring Systems for various stages of construction and related activities have been proposed 
to ensure timely and effective implementation of the EMP. 
 
555. The reporting system has been prepared for each of the stage of RRTS rail construction 
namely: 
 

(i) Pre construction stage 
(ii) Construction Stage 
(iii) Operation Stage 

 
556. This reporting shall be done through: 
 

(i) Reporting by the Contractor to the GC 
(ii) Reporting by GC to PMOs and SEMU of NCRTC, 
(iii) Reporting by NCRTC to ADB 
(iv) Reporting by External Monitor to NCRTC and ADB. 

 
G. Training and Capacity Building Programs 
 
557. NCRTC’s current capacity in monitoring of environmental management plan 
implementation related to RRTS projects is inadequate. Therefore, it is proposed to conduct 
training programs for SEMU and PMO officials of NCRTC, General Consultant and contractors 
environmental, health and safety officials particularly on ADB’s monitoring and reporting 
requirements. Training modules will be discussed and confirmed by NCRTC & ADB. A budget 
has been allocated in the EMP for the same.  
 
H. Environmental Management Budget and Resources  
 
558. The cost of all compensation and rehabilitations works will be an integrated part of the 
overall project cost, which will be borne by the project. The preliminary estimated cost of the 
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environmental management plan including implementation and monitoring is US$ 4.41 million 
(INR 306.72 million) as detailed in Table 57. This cost estimate is exclusive of land acquisition 
and resettlement & resettlement cost. 
 

Table 57: Cost of EMP Implementation* 
 

Sl. No. Item/Particular Cost  
Rs. Lakh 

1. Tree Plantation 102920 trees @ Rs.2000/- per tree 2058.4 
2. Green Belt at Depot 80.0 
3. Noise barriers 500.0 
4. Noise and Vibration Studies 15.0 
5. Restoration work in Yamuna Flood Plain and 

Wetland 
200.0 

6. Ecological monitoring  20.0 
6. Environmental monitoring (Air, Noise, vibration, 

Water, Waste Water, Solid waste, during 
construction and operation) 

73.84 

8. Training and capacity building 20.0 
9. External Monitor 100.0 
 Total 3067.24 

Note: Cost estimate is tentative and subject to change following detailed design provisions. 
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X. CONCLUSION AND RECOMMONDATION  
 
 

A. Conclusions 
 
559. The alignment of the proposed Delhi-Ghaziabad-Meerut RRTS corridor and depot areas 
are not located in any environmentally sensitive or protected areas. The alignment neither passes 
through nor lies within 250m from any of the state or nationally protected archaeological 
monument. About 10,292 trees will be cut along the proposed alignment including at stations. 
These will be compensated at the rate of 10 trees for every tree removed. Best efforts will be 
made to transplant trees. Hence, no significant ecological impacts are envisaged.  
 
560. Key environmental risks under the project include: 1) health and safety risks for the 
construction workers and local residents living along the project alignment and traffic that will ply 
on the existing road (old NH34) and 2) noise and vibration impacts during construction and 
operation of the RRTS. The first risk will exist only during project construction stage and adequate 
health and safety requirements have been included in the EMP and SHE manual to mitigate it.  
 
561. Analysis of noise impacts show that 106 sensitive receptors during construction stage and 
14 receptors during operation stage are at risk of experiencing an increase in noise levels greater 
than 3 dBA from baseline levels. A number of mitigation measures on use of most modern (less 
noisy equipment), adjusting timing of use of noisy equipment, use of mufflers on noisy equipment 
and installation of acoustic screens have been proposed to minmize construction related noise. 
During operation, noise barriers that will reduce noise levels from 13 – 17 dBA are proposed to 
be installed near the 14 receptors to avoid an increase in long term noise levels beyond 3 dBA. 
However, near one commercial receptor, the noise level will still remain above the 3 dBA limit 
even with the installation of a noise barrier.  Further assessment and identification of feasible 
mitigation measures will be required for this receptor to ensure compliance. 

 
562. Preliminary analysis of vibration impacts following the FTA  guidelines show that adverse 
impacts are expected mainly during construction stage. About 8 sensitive receptors are at risk of 
experiencing vibration levels above the threshold for causing damage during construction stage. 
To mitigate this risk it is recommended that only bored piling (not impact piling) is used for boring 
works. Long term vibration impacts from operation of the RRTS is expected to be fully mitigated 
through integration of vibration dampening features in the rail tracks such as floating slab track 
bed, elastometric pads and rail pads. In addition the rolling stock will be made of stainless steel 
bodies equipped with air springs and veritical hydraulic damper.  

 
563. A further detailed noise and vibration analysis is being commissioned by NCRTC for 
reviewing and checking the current proposed mitigation measures and ensuring proper mitigation 
of all construction stage and operation stage noise and vibration risks. This includes conduction 
of a pre-construction survey of buildings and monitoring of baseline vibration levels.  
 
564. Best available technology and best management practices are built-in to the project 
design. All project components will be implemented and monitored in line with the ADB’s SPS 
2009 requirements and standards of India. The proposed project institutional set up includes 
adequate personnel to implement, monitor and report on environment safeguards.   
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B. Recommendations 
 
565. The noise and vibration analysis conducted under this EIA will be reviewed and refined to 
include more field data and detailed analysis based on project site conditions. Accordingy the 
mitigation measures recommended in this EIA will be refined and revised including adjustments 
in environment management budget. Hence, this draft EIA will be subject to further review and 
revision. 

 
566. For all contract packages under the RRTS the respective contract specific EMP and SHE 
manual will be included in the respective bidding documents before starting the tendering process. 
NCRTC will take necessary measures to ensure appropriate staff and consultants are recruited 
as proposed under the section C on institutional arrangements in chapter IX.  
 
567. The Project is currently at investment stage, and although there are no major changes in 
the Project design and location are anticipated, this EIA may need updating for any change in 
design prior to start of civil works or during construction stage. 
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Provided in a Separate Volume 
 (Volume 2 – Appendixes) 
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