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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 document is for the connecting line from Sarai Kale Khan RRTS station to Stabling
Yard at Jangpura and is to be treated as an addendum to the main Delhi-Ghaziabad-Meerut!

2.  The Sarai Kale Khan station is the originating point of Delhi-Ghaziabad-Meerut RRTS
corridor (82.15 km) and other two RRTS corridors i.e Delhi — Gurgugram — Rewari — Alwar
and Delhi — Sonipat — Panipat. A stabling yard for the stabling of trains and for minor
maintenance facilities has been planned at Jangpura. This stabling yard will be connected
with Sarai Kale Khan- RRTS station with an elevated viaduct called as connecting line for the
stabling yard to be developed at Jangpura. The total length of this connecting line alignment
from Sarai Kale Khan RRTS station to stabling yard at Jangpura is approximately 1.35 km.
The facilities at stabling yard include RRTS operational buildings and train parking area to
create buffer time during starting hours of day operations. The stabling yard and the
connecting line from Sarai Kale Khan RRTS station to stabling yard was under finalization at
the time of finalization of Delhi -Ghaziabad-Meerut Environment Impact Assessment (EIA) and
hence not included in the main EIA report. On finalization of alignment of this connecting line,
Environment Impact Assessment of this project component was carried out and addendum to
the main EIA was made.

3. The alignment is located within 2 km distance of Main line, hence, to avoid duplication
of information on environment baseline, identification of impacts and mitigation measures are
referred to EIA report for Delhi -Ghaziabad-Meerut corridor. The impacts and mitigation
measures during construction and operational phase relevant to Sarai Kale Khan RRTS
station to Stabling Yard at Jangpura are mentioned in this report.

4, Delhi - Ghaziabad - Meerut RRTS corridor is being co-financed by Asian Development
Bank (ADB), Asia Infrastructure Investment Bank (AlIB) and New Development Bank (NDB).
The Environment Impact Assessment (EIA) Report for this RRTS corridor as per ADB’s policy
for Environmental Safeguard was carried out by NCRTC in 2018-19 and approved by ADB in
May 2020. EIA report for Delhi - Ghaziabad - Meerut RRTS corridor complies with the
applicable State Government, Government of India legal framework and ADB Safeguard
Policy Statement (2009). On account of significant occupational health and safety (OHS) risks,
deterioration of ambient air quality mostly during the construction stage and noise vibration
impacts, community health &safety from the Delhi-Ghaziabad-Meerut RRTS corridor Project
was categorized as Category ‘A’2 project. This addendum covers the Environment Impact
Assessment for connecting line from Sarai Kale Khan RRTS station to Stabling yard at
Jangpura (hereinafter termed as “Project”). Since, this addendum is an extended part of
original EIA report for Delhi-Ghaziabad-Meerut RRTS corridor, the Category of the project as
per ADB’s SPS will remain the same.

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

1 https://iwww.adb.org/sites/default/files/linked-documents/51073-002-eiaab.pdf

2 According to ADB Safeguard Policy Statement (SPS-2009), 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.



regulations, conventions, protocols, and safeguards. The EIA has been carried out in
compliance with Government of India and ADB safeguards policies and requirements.

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
connecting line from Sarai Kale Khan RRTS station to Stabling Yard at Jangpura and
associated facilities at Jangpura project is not required.

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. The methodology of assessing
environmental impacts from the project identifies the environmental components that will be
impacted, the type of impacts, the assessment area where the impacts will be felt and define
the criteria for assessing the significance of each type of impact. After defining these aspects,
a screening of project impacts during the design and pre-construction, construction, and
operation stages of the project is carried out to identify the minor, moderate, and major impacts
to guide in the development of mitigation measures and ensure that there are no or minimal
residual impacts. Though the proposed RRTS corridor (Sarai Kale Khan - Jangpura) does not
pass through any environmentally sensitive areas, the civil works for proposed connecting line
for stabling yard involve the transport and use of large quantities of construction material and
heavy machinery in the middle of populated urban areas of Delhi requiring large number of
workers. Since, this addendum is an extended part of original EIA report for Delhi-Ghaziabad-
Meerut RRTS corridor, the Category of the project as per ADB’s SPS will remain the same.
Category-A project means; a full-scale Environmental Impact Assessment (EIA) study
including mitigation measures is required for the project . Accordingly, this Addendum to
environmental impact assessment report (EIA) has been prepared for connecting line from
Sarai Kale Khan RRTS station to Stabling Yard at Jangpura to fulfill ADB’s SPS 2009
requirements for environment Category ‘A’ project.

C. Description of the Project

8.  The proposed Project includes the stabling yard complex including various structures
such as staff quarters, Operation Control Center(OCC) and Back-up Control Centre (BCC), a
passenger station at Jangpura and the connecting line from Sarai Kale Khan RRTS Station to
Stabling Yard at Jangpura (1.35 km) on elevated viaduct. This connecting line is an extended
part of Delhi-Ghaziabad-Meerut RRTS corridor. The Stabling Yard at Jangpura will serve as
a yard for stabling of RRTS trains and routine inspection of Rapid Rail Transit System. As per
the LAP prepared for proposed Project and R&R survey conducted, 18.9621 hectare of land
needs to be acquired under this project. Out of the above land requirement, 17.21 ha of land
will be required for Stabling Yard at Jangpura and 1.7089 ha of land is required for the
connecting line component. For this stabling yard, Ministry of Housing & Urban Affairs have
already allotted 17.21 Ha. of land to NCRTC. Other departments have also agreed to transfer
the balance land The total length of this viaduct from Sarai Kale Khan RRTS station to stabling
yard at Jangpura is approximately 1.35 km.

D. Description of the Environment

9.  Physical Environment: 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.



10. 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 co linearity with the Mahendragarh — Dehradun fault.

11. The climate of the project region is subtropical. 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 occurs during the monsoon months.
Humidity range is between 43-89%, monsoon season experience the higher humidity as
compared to summer and winter seasons.

12. Results of the ambient air monitoring show that PMip; and PM.s values in all the
monitored locations are much higher than the permissible level of NAAQS (100ug/m? for PM1o
and 60ug/m?® for PM2s) as well as IFC standards (50 pug/m? guideline for PMo and 25 pyg/m?®
guideline for PM2s) . A maximum value of 152.67ug/m?® and a minimum value of 139.97 ug/m?
was observed for PM2.5 in the study area while for PM10, a maximum value of 263.15ug/m?
and a minimum value of 244.98 ug/m? was observed. The SOx and NOx values recorded at
the study areas are lower than the permissible limit. The range of SOx varied from 27.56 ug/m?3
to 30.51 pyg/m*® while NOx varied from 38.08 pg/m?® to 41.81 ug/m3. The CO is within
permissible limit while Hydrocarbon (as HC), Arsenic (as As) and Hydrogen Fluoride (as
HF) were below the detectable limits. The noise levels monitored at four locations along the
alignment were above the CPCB (national) and IFC/World Bank (international) permissible
limits. . Noise levels at all but one of the monitored locations are higher than the permissible
limits for all zones for both GOI NAAQS limits as well as WB — EHS guideline limits. Baseline
vibration levels have not been established for this EIA addendum, these will be collected prior
to the start of the construction.

13. Biological Environment: The connecting line is located within urban populated areas
and do not have any significant ecological values. The stabling yard is located in the premises
of an abandoned factory. 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 connecting line. 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. No
rare or endangered species of flora and fauna are reported along the corridor of impact of the
project. About 1272 trees are likely to be affected due to construction of this RRTS alignment.

14. Socio-economic Environment: There are no ancient monuments of archaeological
importance declared to be of State or National importance are present throughout the
alignment.

E. Anticipated Environmental Impacts and Mitigation Measures

15. Based on analysis of project activities and environmental baseline conditions 16 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 criterion of sensitivity of the VEC, duration of
impact, area of impact and severity of impact.

16. The key positive environmental impacts of the project include reduced use of private
vehicle leading to reduction in pollutants and greenhouse gases (GHG); road safety
improvements; and increased accessibility and mobility.
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17. Minor and moderate impacts are expected on all VECs. Environmental impacts of the
project include: (i) project will require acquisition of about 18.9621 Ha. of Govt. land for the
proposed Sarai Kale Khan - Jangpura Stabling Yard RRTS line. All government land required
for the project is available/approved in principle; (ii) 08 individual flats owned by 08 households
in an apartment/building /flats are coming within the shadow of the viaduct and therefore
require relocation/temporary shifting. (i) transplantation/ cutting down of about 1272 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; 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.

18. Mitigation measures proposed include: (i) compensatory afforestation in line with forest
department guideline; (ii)use of rotatory piling rigs having low noise and vibration during
construction ; (iii) design embedded measures such as ballast less track, bogie design,
signaling system, dampers and shock observers, will reduce noise and vibration impact;
(iv)during operation, in addition to embedded measure in design, 125 m long noise barriers
as recommend by CRRI to maintain noise levels within the existing ambient noise levels are
proposed to be installed along the viaduct in the Siddhartha Extension; (v) reuse of excavated
material where feasible and disposal of construction waste in a regulated manner.

19. Minor 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 6 locations of
receptor during construction stage and one sensitive receptors during operation stage are at
risk of experiencing an increase in noise levels greater than 3 dBA. The proposed measures
incorporation of noise reducing design features in the railway tracks and rolling stock,
adjusting timing of use of noisy equipment, use of mufflers on noisy equipment and installation
of acoustic screens have been proposed to minimize construction related noise. During
operation, in addition to embedded measure in design, 125 m long noise barriers as
recommend by CRRI to maintain noise levels within the existing ambient noise levels are
proposed to be installed along the viaduct in the Siddhartha Extension. Further in operational
stage impacts will be addressed by the regular noise monitoring, inspections, proper
maintenance and reconditioning of trains and tracks, maintenance or replacement of
suspension system, brakes and wheels etc.

20. The Proposed viaduct height in the 110 m section of the Siddhartha extension is greater
than the standard height of the remaining part of the alignment to ensure connectivity remains
within the area. Siddhartha extension also has a substantial number of senior citizens residing
across the blocks, hence to ensure residents who may be more vulnerable are not affected,
special consideration has been made to provide high quality structural noise barriers
embedded in the design together with the ballast less tracks that already exists.

21. About 5 location of receptors are at risk of experiencing physical vibration levels above
the threshold for causing damage during construction stage due to Pile Driver (impact). 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.
During construction monitoring of vibration levels will be conducted.

F.  Analysis of Alternatives

22. Various alternatives meeting technical requirements such as radius of curve, alignment,
design, optimal cost, technical feasibility in crossing existing railway line etc. have been
considered and analyzed for its likely impacts on various environmental and social
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. The
alignment of the connecting line was finalized after considering merits and demerits of various
alignment options. Due to the short distance between Sarai Kale Khan station and Stabling
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Yard at Jangpura, the alignment options are very limited and the final alignment passing
through Siddhartha extension is the best possible option, considering that any other alignment
route would have resulted in significant resettlement issues elsewhere. The columns of the
elevated viaducts will be placed in such a way that in operational phase traffic will not be
impacted and free movement from one side of the viaduct to the other is secured. 08 individual
flats owned by 08 households in an apartment/building /flats are coming within the shadow of
the viaduct. To avoid inconvenience to the residents of these flats, these 08 individual flats
need to be acquired or relocated or temporarily shifted as per the discussion and mutual
agreement with the flat owners. Although the acquisition or shifting of these households is not
a prerequisite for taking up the construction of the viaduct, a proposal for purchase/temporary
shifting is envisaged to avoid discomfort to the residents during the construction period. This
option is technically viable, besides this alignment has the least environmental and
resettlement impact as compared to Option-I and Option-Il. The comparison of plans showing
all options is given in Figure- 1. Plan showing final alignment is given in Figure- 3 in
Appendix-10.

G. Consultations and GRM

23. Meaningful consultations have been conducted with stakeholders, local communities,
shopkeepers and affected people during preparation of Environment and Social Impact
Assessment study. Consultations will be continued during project implementation. 2 public
consultation sessions were carried out at Siddhartha Ext, Pkt-C, Ward: Bhogal, District: South
East Delhi on 4/12/2020 and 6/12/2020. Issues associated with the environment, health and
safety were also discussed during the consultation meetings as part of study. Besides this,
there are several informal consultation sessions and focused group discussions were
organized as part of the project. Details of the above public consultation meetings, list of
participants, photographs and records are enclosed as Appendix 7. NCRTC is regularly
interacting with residents of Siddhartha Extension, Senior Citizen Welfare Forum and RWA
and keeping them well informed about the details of RRTS construction. Details of such
meetings in chronological order are as under:

Date Meeting Hold with Remarks
27.08.2020 Flat Owners-24 Nos Concerns from RWA of
10.09.2020 Flat Owners-24 Nos Siddhartha Extension were
addressed and formally
30.09.2020 SERWA communicated through letter
21.10.2020 Sr. Citizen Welfare Forum dated 05.07.2021 and
07.11.2020 Flat Owners-24 Nos 17.08.2021 from NCRTC to Sr.
10.11.2020 Sr. Citizen Welfare Forum Citizen Welfare Forum.

10.11.2020 SERWA

09.01.2021 Flat Owners-24 Nos

12.06.2021 Flat Owners-24 Nos

13.07.2021 Sr. Citizen Welfare Forum
24.07.2021 Flat Owners-8Nos.

14.08.2021 Flat Owners-8Nos

06.01.2022 Sr. Citizen Welfare Forum along with
ADB

23.05.2022 Siddhartha Extension Sr.Citizen’s Focused Group Discussion
Welfare Forum and SERWA along with
ADB, External Monitor Consultant-
Social, & Environment, General
Consultant-Social Expert

05.07.2022 Residents of Siddhartha Extension Community Interaction
along with ADB environment and Programme- DDA Community
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Date Meeting Hold with Remarks

social safeguards specialists, NCRTC, | Hall, Pocket-C, Siddhartha
External Monitor Consultant-Social, & | Extension

Environment, General Consultant-
Social Expert

23.07.2022 Residents of Siddhartha Extension Community Interaction
along with ADB environment and Programme- DDA Community
social safeguards specialists, NCRTC, | Hall, Pocket-C, Siddhartha
& General Consultant-Social Expert Extension

29.10.2022 Meeting held with resident of Block no. | Grievance Redressal

195 & 196. Committee- Meeting on
29.10.2022 regarding objection
received on draft EIA and RP
letter 27.06.2022.

24. Majority of concerns voiced by affected persons and stakeholders were related to
compensation for land acquisition (LA). All LA related concerns have been addressed in the
addendum to the Resettlement Plan prepared for the project. During Community Interaction
Programme residents have raised their concerns relating to traffic problems and stormwater
drainage issues. 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.

25. NCRTC has established a well structured Grievance redress mechanism (GRM), as
detailed in the EIA for Delhi-Ghaziabad-Meerut RRTS corridor and the same will be followed
for this extension part as well.

l. Environmental Management Plan

26. 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 sub
plans for key activities require specific management. Monthly environmental monitoring
reports will be submitted by the Contractor and NCRTC will submit environmental monitoring
report on semiannual basis, the same will be submitted to ADB and will be disclosed publicly
at the ADB website. An external monitor consultant already engaged by NCRTC will monitor
and report the implementation of environmental safeguards aspects of the project
independently and submit reports to NCRTC and ADB. The preliminary estimated cost of the
environmental management plan for this RRTS alignment including implementation and
monitoring is US$ 0.51 million (INR 41.22 million). This cost estimate is exclusive of land
acquisition and resettlement & resettlement cost.

J.  Conclusion and Recommendation
27. The alignment of Sarai Kale Khan RRTS station to the proposed stabling yard at

Jangpura and the stabling yard are is not located in any environmentally sensitive or protected
areas. The alignment does not lie within 100m from the sites of historical significance. No
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impact on wildlife is envisaged. Without mitigation, the project could have significant adverse
environmental impacts, however with implementation of all mitigation measures described in
the EIA Addendum, minimal environmental impacts during construction are anticipated. With
the embedded measures in the design of the stabling yard and connecting line and the
mitigation measures described in the EMP, the residual environmental impacts during
operational phase will not be significant.

28. The construction of connecting line viaduct is included in already awarded contract
package no.6 for the elevated section in Delhi area which includes NCRTC’s SHE manual and
requires the contractor to prepare contract specific EMP- The same is the case with the
already awarded contract package for the construction of multi-story staff quarters. In future
bidding packages, NCRTC shall ensure that the SHE manual and requirement to prepare a
contract specific EMP is included in the bidding documents.






l. INTRODUCTION
A. Background

1. The National Capital Region (NCR) is a multi-state region with Delhi as its center. 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. The various roads from Delhi to cities in the
nearby States are used as link and carries most of the road traffic between NCT and
surrounding. The average journey time from Delhi to nearby state is about 3-4 hours by road.

H
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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.

4, Delhi — Ghaziabad — Meerut RRTS corridor is identified as one of the prioritized
corridor to be taken up in first phase of RRTS project. The Detailed Project Report (DPR) for
this corridor has been prepared by Delhi Integrated Multi Modal Transit Systems (DIMTS), a
joint venture of Govt. of Delhi and IDFC (a financial institution promoted by Government of
India) in 2016. The Executing Agency (EA) for the project is Ministry of Housing and Urban
Affairs (MoHUA) and National Capital Region Transport Corporation (NCRTC), New Delhi is
the implementing agency (IA) with its head quarter at New Delhi.

5. Delhi - Ghaziabad - Meerut RRTS corridor is being co-financed by Asian Development
Bank (ADB), Asia Infrastructure Investment Bank (AlIB) and New Development Bank (NDB).
The Environment Impact Assessment (EIA) Report for Delhi — Ghaziabad — Meerut RRTS
corridor as per ADB’s policy for Environmental Safeguard was carried out by NCRTC in 2018-
19 and approved by ADB in May 2020. EIA report for Delhi — Ghaziabad — Meerut RRTS
corridor complies with the applicable State Government, Government of India legal framework
and ADB Safeguard Policy Statement (2019). On account of significant occupational health
and safety (OHS) risks, deterioration of ambient air quality mostly during the construction
stage and noise vibration impacts, community health &safety from the Delhi-Ghaziabad-
Meerut RRTS corridor Project was categorized as Category ‘A’ project.

6. Sarai Kale Khan RRTS station is the originating point of Delhi-Ghaziabad-Meerut
RRTS corridor and also originating point for other two prioritized corridors namely Delhi-

3 According to ADB Safeguard Policy Statement (SPS-2009), 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.



Gurugram-Rewari-Alwar and Delhi- Sonipat -Panipat. For the stabling of trains for the morning
operation and for minor maintenance of RRTS trains, a stabling yard near Sarai Kale Khan
RRTS station has been planned. The estimated land requirement for this stabling yard
including other facilities is 18.9621 Ha. 17.21 ha of land will be required for stabling yard and
1.7089 ha of land is required for the connecting line component. For this stabling yard, Ministry
of Housing & Urban Affairs have already allotted 17.21 Ha. of land to NCRTC. Other
departments have also agreed to transfer the balance land. The total length of this viaduct
from Sarai Kale Khan RRTS station to stabling yard at Jangpura is approximately 1.35 km.
Additional connectivity of the stabling yard complex to Ring road and Mathura road has been
planned by providing underpass/flyover.

7. The stabling yard and the connecting line from Sarai Kale Khan RRTS station to
Stabling Yard at Jangpura was under finalization at the time of finalization of Delhi -
Ghaziabad-Meerut RRTS Environment Impact Assessment (EIA) report and hence not
included in the main EIA report. On finalization of alignment of this connecting line,
Environment Impact Assessment of this project component was carried out and addendum to
the main EIA was made.

8. This addendum covers the Environment Impact Assessment for this stabling yard at
Jangpura and connecting line from Sarai Kale Khan RRTS station to stabling yard (hereinafter
termed as “Project”). Since, this addendum is an extended part of original EIA report for Delhi-
Ghaziabad-Meerut RRTS corridor, the Category of the project as per ADB’s SPS will remain
the same.

9. This addendum should be read in reference with EIA report for the main corridor of
Delhi-Ghaziabad-Meerut RRTS as regards the institutional set-up, grievance redress
mechanism etc. which shall be the same as provided in the EIA repot for the main line.

B. Nature, Size and Location of the Project

10. Construction of stabling yard, connecting line from SKK RRTS station to Jangpura
stabling yard etc at Jangpura is part of Delhi-Meerut RRTS Corridor. The connecting line from
Sarai Kale Khan RRTS station to stabling yard at Jangpura(approx. length 1.35 Km),
originates from Sarai Kale Khan RRTS station and ends at stabling yard at Jangpura in South
East Delhi. As per the present planning the stabling yard complex at Jangpura comprises of (i)
Stabling yard for stabling of trains with with routine inspection (ii) A commuter station (iii) Operation
Control Centre (OCC) and Backup Control Centre (BCC) and (iv) Multi-story Quarters for the
operational staff with associated facilities. The entire “Project.” is located within the boundary of the
State of National Capital Territory of Delhi. The location map of the project corridor including
stabling yard is given in Figure-1.



Figure 1: Proposed alignment from Sarai Kale Khan station to Stabling Yard, Jangpura
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Table 1: Structural Description of proposed RRTS

Stations Length in km
Name of At
Corridor/ Line | Elevated | Underground Grade Total | Elevated | Underground| Total
Sarai Kale
Khan -
Jangpura 0 0 1 0 1.35 0 1.35
Stabling Yard

Source: Detailed Project Report and Addendum to DPR.

11. The connecting line from Sarai Kale Khan RRTS station to Stabling Yard at Jangpura
(Stabling Yard alignment) project is included in already awarded construction contract
Package No.6 for the elevated section in Delhi and is proposed for financial assistance from
ADB. The works in stabling yard are proposed to be financed by New Development Bank.

C. Environmental Categorization

12. The proposed project has been screened for environmental impacts based on
Government of India as well as ADB’s SPS 2009 requirements.

13. 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. Accordingly, an EIA study was conducted. The
major/minor adverse impacts would be manageable to an acceptable level by implementing
mitigation measures identified in the EMP.

14, Since, this addendum is an extended part of original EIA report for Delhi-Ghaziabad-
Meerut RRTS corridor, the Category of the project as per ADB’s SPS will remain the same.
So 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.

0] The proposed project requiring construction of a new 1.35 km rail line between
Sarai Kale Khan RRTS Station and Stabling Yard at Jangpura

(ii) The Stabling Yard at Jangpura will serve as a yard for stabling of RRTS trains
and routine inspection r Rapid Rail Transit System. The Stabling Yard at
Jangpura will also have an at grade RRTS station and various structures such
as staff quarters, Operation Control Center(OCC) and Back-up Control Centre
(BCCQ).

(iii) Significant safety risks for road users and local people living in and near the
project area during construction. All impacts will be mitigated by the adopting
highest international standards.

(iv) 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. Such impacts are limited to construction phase, accordingly
mitigation measures are proposed.

(V) 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. Such impacts are limited to construction phase, accordingly
mitigation measures are proposed.

(vi) Risks for noise and disturbances to residents and sensitive receptors during
construction of the RRTS; accordingly mitigation measures are designed to
mitigate or bring the level of impact to an acceptable level by implementing
mitigation measures identified in the EMP.

15. 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.

16. 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 Sarai Kale Khan RRTS Station - Stabling Yard at Jangpura
is not required. Therefore, as per national policies and regulatory framework, there is no need
to prepare an EIA for the project.

D. EIA Preparation and Objectives of the EIA

17. This EIA has been prepared to fulfill ADB’s SPS 2009 requirements, in the months of
December 2020 to March 2021. 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:

(1) Provide an environmental baseline description of the Project;

(i) 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.

E. Scope and Methodology of the EIA Study

18. 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, 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.

19. The EIA followed a number of steps:

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

(i) 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 CPM/Delhi.

20. This EIA study has been conducted based on review of 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. The planned
public consultations at key locations along the proposed alignment of the connecting line have
also been conducted as part of impact assessment study. The results of the consultations as
well as an evaluation of the institutional framework have been incorporated into this
assessment.

F. Extent of EIA

21. 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 stabling yard facility will be
located. This EIA has been prepared based on the proposed alignment, stabling yard facility
and the nature of construction. It covers all activities viz. site clearance (tree cutting, shifting
of utilities etc.), construction activities and operation (traffic movement). Based on the
technical review of pillar construction methods and assessment of minimum operational
requirements, 10.50 meters wide corridor i.e shadow of viaduct as operational area and 5 m
either side from the edge of the viaduct has been kept from a safety point of view for NCRTC
structures. The corridor of 25m(10m on the left+5m pier width+10m on the right) i.e., 12.5 m
on either side of the alignment has been kept to study the impact of the environmental feature
and designing & recommending mitigation measures accordingly. In addition, an area of
indirect impact of up to 2 km on either side of the project alignment and 100m surrounding the
station area and stabling yard site has been considered to assess the broader environmental
features in the project area such as terrestrial and aquatic ecology, soil, water, air, noise, and
socio-economic aspects.

G. Structure of the EIA Report

22. In line with the requirements of the ADB’s SPS 2009, this addendum to main EIA
Report has been organized into sections on similar lines as that of main report 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 | - Introduction

Chapter Il - Policy, Legal, and Administrative Framework

Chapter IIl - 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.
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23. Additional analysis and monitoring reports along with supporting documents are
provided in Appendices compiled in a separate volume (Volume Il — Appendices).

I POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

24, 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.

25. 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.

0] National (India) Environmental Legislation and Legal Administrative
Framework,

(i) 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

26. 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 2 below:

Table 2: Summary of Relevant Environmental Legislation

. Responsible
Act Objective Institution

Environment (Protection) Act To protect and improve the overall MoEFCC
(1986) and Rules (1986) environment
The Noise Pollution (Regulation | To provide for the prevention, control | CPCB
and Control) Rules, 2000 and abatement of noise pollution,
(Amended 2002) and for the establishment of Boards

to carry out these purposes.
The Wildlife Protection Act To protect wild animals and birds MoEFCC
(1972 and amended in 1993) through the creation of National

Parks and Sanctuaries
The Water (Prevention and To provide for the prevention and CPCB
Control of Pollution) Act 1972 control of water pollution and the
(Amended 1988) and Rules maintaining or restoring of
1974 wholesomeness of water.
The Air (Prevention and Control | To provide for the prevention, control | CPCB and
of Pollution) Act, and abatement of air pollution, and State
1981(Amended 1987) and for the establishment of Boards to Transport
Rules 1982 carry out these purposes. Department/

Authorities

Solid Waste Management Provisions for collection, storage State Pollution
Rules, 2016 segregation, transportation, Control Board

processing and disposal of municipal

solid wastes.
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Act

Objective

Responsible
Institution

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 | To protect and manage forests MoEFCC

1980 (Amended 1988) and

Rules 1981 (Amended 2003)

Central Motor Vehicle Act To control vehicular air and noise State

(1988) and Rules (1988) pollution. To regulate development of | Transport
the transport sector, check and Department

control vehicular air and noise
pollution.

Ancient Monuments and

Conservation of Cultural and

Archaeological

Archaeological Sites and historical remains found in India. Dept. GOI
Remains Act (1958)
Building and Other construction | To regulate the employment and Ministry of
workers (Regulation and the conditions of service of building and | Labour and
Employment and conditions of | other construction workers and to Employment
service) Act, 1996 provide for their safety, health and
welfare measures
Child labour (Prohibition and To regulate the employment of Ministry of
Regulation) Act, 1986 children including age limits, type of | Labour and
employment, timing of work, Employment
information disclosure and health
and safety.
The Right to Fair The act states that the basic Ministry of
Compensation and compensation for the Project Rural

Transparency in Land
Acquisition, Rehabilitation and
Resettlement Act, 2013

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.

Development /
Department of
Land
Resources

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

Establishment of Tree authority was
taken place in this act to check

Department of
Environment

1994) further deforestation and conserve and Forest,
trees in urban areas. Government of

National
Capital
Territory of
Delhi

Antiquities and Art Treasures Control of moveable cultural property | Archaeologic

Act (No. 52),1972 consists of antiquities and art al Dept. GOI

treasures. Regulate the export and
trade of antiquities and art.

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 remodelling work,

State Pollution
Control
Board

The Delhi Ancient and

Preservation of Ancient and

Department
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Act Objective Resp_onglble
Institution
Historical Monuments and Historical Monuments and of
Archaeological Sites and Archaeological Sites and Remains Archaeology,
Remains Act, 2004 other than those declared to be of National
national importance and for the Capital
regulation of excavation of Territory of
archaeological sites other than Delhi.
those declared to be of national
importance in the National Capital
Territory of Delhi.
The Delhi Municipal Sanitation and public health, Municipal
Corporation Act, 1957 including construction of latrines Corporation
and urinals for labours, public of Delhi
safety and suppression of
nuisances and also power,
procedure, offences and penalties
in case of non-compliance.
The Delhi Water Board Act, Water supply, sewerage and its Delhi Water
1998 disposal and drainage and other Board
matters related to them, within the
NCT of Delhi.
The Delhi Development Act, To promote and secure the Delhi
1957 development of Delhi. Development
Authority
1.1 Relevant Policies
(@ National Conservation Strategy and Policy Statement on Environment and

Development of 1992
(i) 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

27. For implementation of the “Project” required clearances/ permissions related to

environment, social and forests have been summarized in Table 3.

Table 3: Applicable Permits and Clearances Required for the Project and Status (on
30" November 2022)

S. | Permissions/ | Acts/Rules/Notifications/ Concerned Responsibility
No. | Clearances Guidelines Agency / Status

A. Pre-construction Stage

1. | Permission for | Forest Conservation Act, District Forest Obtained.

felling of trees

1980.
Delhi Preservation of
Trees Act, 1994,

Office/StatestrForest
Department for trees
felling in forest areas
and District
Authorities in non-
forests Areas (MCD/
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S. | Permissions/ | Acts/Rules/Notifications/ Concerned Responsibility

No. Clearances Guidelines Agency / Status
NDMC/DDA in case
of NCT of Delhi

B. Implementation Stage

1. | Consentto Air (Prevention and DPCC for NCT of Contractor
Establish & Control of Pollution) Act Delhi. engaged by
Operate for 1981 NCRTC/ Not
Ready Mix yet due.
Concrete plant
& casting
yard, setting of
labor camps

2. | Permission for | Environment (Protection) CGWA Contractor
withdrawal / Act, 1986 engaged by
dewatering of NCRTC / Not
groundwater yet due.

3. | Permission for | Environment (Protection) Mining Contractor
sand mining Act, 1986 Department/ engaged by
from river bed MoEFCC NCRTC / Not

yet due.

4. | Authorization Hazardous Waste DPCC for NCT of Contractor
for Disposal (Management and Delhi. engaged by
of Hazardous Handling) Rules 1989 NCRTC / Not
Waste yet due.

5. | Disposal of Hazardous Waste DPCC for NCT of Contractor
bituminous (Management and Delhi. engaged by
and other Handling) Rules 1989 NCRTC / Not
wastes yet due.

6. | Consent for Water (Prevention and DPCC for NCT of Contractor
disposal of Control of Pollution) Act Delhi. engaged by
sewage from 1974 NCRTC / Not
labour camps. yet due.

7. | Pollution Central Motor and Vehicle | Department of Contractor
Under Act, 1988 Transport, State engaged by
Control govt. authorised NCRTC / Not
Certificate for testing centres yet due.
various
vehicles use
for project

8. | Employing The Building and Other District Labour Contractor
Labour/ Construction Workers Commissioner engaged by
workers (Regulation of NCRTC / Not

Employment and yet due.
Conditions of Service)
Act, 1996

9. | Roof Top Central Groundwater Central Ground Contractor
Rain Water Authority (CGWA) Water Authority engaged by
Harvesting Guidelines NCRTC / Not
(RWH) yet due.

10. | Permission for | Environment (Protection) MCD/ NDMC/DDA in | Contractor
use of fresh Act, 1986 case of NCT of engaged by
water for Delhi,. NCRTC / Not
construction yet due.
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S. | Permissions/ | Acts/Rules/Notifications/ Concerned Responsibility

No. Clearances Guidelines Agency / Status
and drinking
purpose.

11. | Quarry The Mines and Minerals State Department of | Contractor
Operation (Development and Mines and Geology engaged by

Regulation) Act, 1957 NCRTC / Not
yet due.

28. As per Gol EIA Notification 2006, all railways projects in India are exempted from
requirements of preparing EIA, therefore environmental clearance for this “Project” is not
required.

29. 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

30. The administrative framework for implementation and monitoring of proposed stabling
yard and connecting line viaduct from Sarai Kale Khan RRTS station to Stabling Yard at
Jangpura involves various agencies. Brief note on role of the agencies involved for this
connecting line and stabling yard project is mentioned in this addendum; for details on role
kindly refer to EIA report of main line.

i. 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. RRTS being a rail based project,
clearance/approval from MoEFCC is not required for the same.

ii. Delhi Pollution Control Committee (DPCC): The DPCC is the Delhi state
government agency responsible to ensure the compliance to relevant standards
related to discharges to the environment in the National Capital Territory of Delhi.

ii. Central Ground Water Board (CGWB): 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.

iv. National Capital Region Transport Corporation (NCRTC): National Capital
Region Transport Corporation (NCRTC) is the implementing agency of the project.

v. 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.

vi. 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.
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vii. 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.

B. ADB’s Safeguard Policy Statement and Requirements

31. 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.

(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.

(i) 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.

(i) 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

32. 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

33. 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 Plant Protection Convention (1951)

(i) Convention on Wetlands of International Importance, Especially as Waterfow!
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)
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(ix) Convention on Biological Diversity (Rio De Janeiro, 1992)
(X) Protocol to the United Nations Convention on Climate Change (Kyoto, 1997)

34. The interventions proposed under the Project shall be implemented in compliance with
applicable international/regional conventions and declarations to which India is a party.

1. DESCRIPTION OF THE PROJECT
A. Description of the Project Corridor

35. The Project involves construction of an elevated viaduct of 1.35 km from Sarai Kale
Khan RRTS Station to stabling yard at Jangpura (connecting line) and the Stabling Yard at
Jangpura. It is an extended part of Delhi-Ghaziabad-Meerut RRTS corridor. The connecting
line alignment will originate from Sarai Kale Khan RRTS station and terminate at Stabling Yard
at Jangpura. The Yard will be instrumental in essential operational and maintenance facilities
including Operational Control Centre (OCC) and Back Up Control Centre (BCC), a commuter
station, housing for operation staff and associated facilities.

36. Figure 2 shows the alignment of the connecting line from Sarai Kale Khan RRTS
station to the Stabling Yard at Jangpura.



Figure 2: Alignment of Sarai Kale Khan - Jangpura RRTS (Stabling Yard alignment)
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37. The proposed connecting line and the at grade commuter station in Stabling Yard at
Jangpura is to access the operational and administrative facilities proposed at stabling yard.
The estimated land requirement for this Stabling Yard at Jangpura including other facilities is
18.9621 Ha. 17.21 ha of land will be required for stabling yard and 1.7089 ha of land is required
for the connecting line component. For this Stabling Yard at Jangpura, the Ministry of Housing
& Urban Affairs has already allotted 17.21 Ha. of land to NCRTC. Other departments have
also agreed to transfer the balance land. In stabling yard complex, facility buildings are
proposed for operational and administrative set up for RRTS operations. The RRTS
operational facility will include stabling yard, one RRTS station, and three operational buildings
with associated facilities. The area details of various operational buildings are given in Table-
4 and the layout is given in Figure 3.

Table 4: Ground Coverage of Operational Buildings and Facility at Stabling Yard

_— . Ground Coverage | Ground Coverage
Building/Facility Area (Sq.m.)g Area (Ha.) 9

Tower A 8350.01 0.8350
Tower B 8077.88 0.8077
Tower C 2734.67 0.2734
Club 1170.94 0.1170
Operational Facilities (Stabling Yard) 30000 3.0000

Total 50333.5 5.0333




Figure 3: Facilities proposed at Stabling Yard
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B. Planning and Design Criteria for the connecting line viaduct

38. The entire connecting line is on an elevated viaduct which crosses obligatory locations
such Barapullah Flyover and other existing structures . Figure 4 to Figure 7 show the general
arrangement of obligatory crossings over different civil structures.
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Figure 4: General Arrangement of Obligatory Crossings over DMRC Tunnel (Stabling Yard alignment)
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Figure 5: General Arrangement of Obligatory Crossings over Underpass and Mathura Road Near Hindustan Prefab Limited (HPL) at

Jangpura
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Figure 6: General Arrangement of Obligatory Crossings over Barapulla Flyover (Stabling Yard alignment)
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Figure 7: General Arrangement of Obligatory Crossings over Siddhartha Extension (Stabling Yard Alignment)
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39. No station is proposed between Sarai Kale Khan RRTS station and Jangpura Stabling
Yard as the prime objective of this line is to connect Sarai Kale Khan RRTS station to Stabling
Yard at Jangpura. Stabling yard at Jangpura will act as buffer for main depots to provide
stabling of trains for the morning operation and for routine inspection of RRTS trains. At grade
commuter station is also planned at stabling yard so as to pass on the benefits of RRTS to
the people in nearby localities and also for the use by RRTS operation/maintenance crew.

4.1 Power Requirements and Sources of Power

40. Electricity is required for operation of RRTS system for running of trains, station
services (e.g. lighting, lifts, escalators, signaling & telecom, firefighting 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. Following is the requirement of Power Demand for Stabling Yard
line:

(i)  The power required for the stabling yard shall be drawn from the Receiving Sub-
station located near Sarai Kale Khan which is the power supply source for the
main line also.

(i)  For power demand of the RRTS line, there would be two trains ( 01 in UP line
and 01 in DN line) as per data taken from operation wing. The load of 01 train (6
coach) will be - 7720kVA as per data taken from Rolling Stock.

(i)  Hence, tentative Power demand envisaged for trains on Stabling Yard line
comes out to - 15440kVA (Approx. 15.4MVA) as on date 09.02.2021.

41. The power supply permission is already in place as a part of Delhi-Meerut RRTS main
line. Power demand for Stabling Yard is already considered during planning stage as part of
main RRTS corridor.

C. Construction Methodology

42. The project involves construction of an elevated viaduct. Construction of the viaduct is
proposed to be done by precast girder using tandem lifting method. In this type of construction,
the precast girder will be lifted using a set of cranes and will be placed over the piers. The
spans will be in the range of 19 to 72m. 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. 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. At some locations, the superstructure shall be provided
with steel girders.

43. The project is in pre-construction stage and details of construction vehicles and
equipment for Stabling Yard activities will be provided once finalized. The tentative list
equipment/construction vehicles to be used for Package 9A (Multistoried Residential Towers
at Jangpura) include:

e Batching plant (30 cum/hr): 1 no.
TM: 5 no.
Boom placer: 1 no.
Concrete pump: 2no.
Backhoe: 1 no.
Tractor: 3 no.
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e Anti smog gun: 2 no.
e DG set* of capacity 50 to 75 kva.

D. Water for Construction
44, Water demand during construction stage for Sarai Kale Khan RRTS station to Stabling
Yard at Jangpura is calculated based on the estimated labours and works involved; as given

in Table -5.

Table 5: Water Demand during construction stage of Connecting Line

Demand Approx. number | Liter/person/day | Water requirement Kilo
(labour) Litre per Day (KLD)
Domestic 200 135 27
Construction - - 60
Works
Total 200 87

45, 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 and water will be treated to meet the standards.

E. Construction Camps

46. The Contractors engaged by NCRTC will establish construction camps as per terms
and conditions of contract for the project. 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 2009 in setting up/maintenance of their construction camp,
preparation of labor management plan, 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 like water reservoir, residential, institutional
and hospital area when selecting the location of the camp to avoid impacts on these.

F. Land Requirement

47. As per the land acquisition proposal prepared by NCRTC, the estimated land
requirement for this stabling yard including other facilities is 18.9621 Ha which will be
developed in phases. Out of 18.9621 Ha, 17.21 Ha pertains to MoHUA, balance pertains to
DDA, DJB, SDMC and DUSIB. NCRTC identified the abandoned factory premises of M/s
Hindustan Prefab Limited (HPL) at Jangpura as stabling yard site and approached the Ministry
of Housing and Urban Affairs (MoHUA), Govt. of India, for the allotment of land for setting up
of stabling yard including operation building, offices and residential buildings etc . Ministry of
Housing & Urban Affairs have already allotted land to NCRTC. Other departments have also
agreed to transfer the balance land. Table 6 presents the details of tentative land acquisition
for the connecting line. It is pertinent to mention that no declination of property value is
expected due to RRTS construction rather an increase in property value is expected due to
RRTS due to planned integration of Delhi-Ghaziabad-Meerut, Delhi-Gurugram-Rewari-Alwar,
Delhi-Sonipat-Panipat RRTS corridors at Sarai Kale Khan and also the provision of an RRTS
station at Jangpura stabling yard which will enhance the connectivity of the area with other

4 Installation of DG set of capacity 50 to 75 kva has also been provisioned similar ongoing work of
RRTS. Therefore, similar provision shall also be required for this section.
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places. In addition commercial development associated with this Multi Model Integration (MMI)
will enhance economic potential of nearby area including Siddhartha Extension.

Table 6: Details of land requirement for RRTS line from Sarai Kale Khan to stabling
yard at Jangpura

Sl. No. Land Ownership Area (Hectare)
1 Government Land with Occupancy Tenants* 0.0432
2 Government Land 1.7089
3 Government Land for Stabling Yard and Staff
Quarter 17.21
Total 18.9621

Note:- All the approvals are in place for above land
* Regarding ownership of land, confirmation is being obtained from Govt agencies and land is
lying as barren land without any physical presence of any occupant

G. Implementation Plan and Schedule

48. The construction of connecting line viaduct is included in the already awarded contract
for the construction of elevated viaduct in Delhi. The construction of stabling yard complex will
be implemented by dividing it in 2-3 item rate contract package. The exact modality will be
decided on finalization of designs/plans for the entire stabling yard complex. The detailed
design of facilities at stabling yard will comply with applicable national standards and
international guidelines on emergency response planning (fire, flood, earthquake etc), solid
and liquid waste management, storm water drainage, traffic management, parking plan,
structural safety and associated utilities implementation. The connecting line and stabling yard
complex is expected to be commissioned in June 2025 along with the commissioning of the
entire RRTS corridor.

H. Associated Works

49, For facilitating the construction of the connecting line many associated activities/works
such as relocation of transmission lines, electrical installations, water/sewer/drainage lines
etc. are required. This are included in the project design as part of the project. The
development of Stabling Yard at Jangpura and connecting line will involve shifting of following
utilities identified within the alignment:

e 2 nos. poles of 220 kv transmission line

e 4 nos. of 33 kv transmission line.

V. DESCRIPTION OF THE ENVIRONMENT

50. 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.

51. 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
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laboratory “Ultra Testing & Research Laboratory”, Delhi in the month of January 2021 for
baseline air, water and Noise parameters. Climatological data was collected from site and
secondary data 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 7 and environment parameters monitoring locations
are presented in Table 8 and shown in Figure 8. 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 2, whereas summary findings from the reports are

discussed in respective sections.

Table 7: Environmental Attributes and Frequency of Monitoring

S. No Attribute Parameter No. of Source
Samples
LAND ENVIRONMENT
1 Geology Geological Status Literature review
2 Seismology Seismic Hazard Literature review
WATER ENVIRONMENT
3 Ground Water Physical, Chemical One Onsite Sampling/
and Biological Monitoring
parameters
4 Surface Water Physical, Chemical One Onsite Sampling/
and Biological Monitoring
parameters
AIR, NOISE AND METEOROLOGY
5 Ambient Air PM 2.5, PM10, SO, Two Onsite Sampling/
Quality NOy CO, HC, NMHC Monitoring
6 Noise Noise levels in dB (A) Four Onsite Sampling/
Leq, Lmax, Lmin, Li, Monitoring
Lso, Loo
SOCIO-ECONOMIC
7 Socio-economic Socio-economic Once Field Studies,
aspects profile Literature review.
ECOLOGY
8 Trees Number Once Field Studies and

submitted tree
cutting application

Source: EIA consultant field survey.

Table 8: Details of Sampling / Monitoring Locations

S. | Monitoring No of Location Distance & Direction
No | Requirement samples/ (w.r.t project site)
Locations

1. | AAQ Monitoring — 1.AQ1 - Jangpura AQ1-Within Stabling
PM10, PM2.5, 02 Stabling Yard Yard campus on RHS
S0O,, NOx, CO, of alignment
HC, NMHC 2.AQ2 — Near Sarai AQ2-Within RoW on

Kale Khan RHS of alignment

2. | Ground Water 1.GW1 - Sarai Kale From borewell at
Sampling for 01 Khan NCRTC site office for
Analysis — Delhi-Meerut RRTS
General Chemical line




31

S. | Monitoring No of Location Distance & Direction
No | Requirement samples/ (w.r.t project site)
Locations

& Micro
Parameters

3 Surface Water 01 1.SW1 — Sarai Kale Downstream of
Sampling for Khan alignment crossing
Analysis - from drain approx.
General Chemical 15m on LHS of
& Micro proposed alignment
Parameters

4. | Noise Level 1.N1 — Sarai Kale N1-Within RoW on
Monitoring — 24 04 Khan RHS of alignment

Hourly

2.N2 — Siddhartha
Nagar (At Rooftop
of building)

3.N3 - Siddhartha
Extension Park

4.N4 — Jangpura

N2- 10m from
proposed RoW on
LHS of alignment

N3- 4m from proposed
RoW on RHS of
alignment

N4-Within stabling
yard campus on RHS
of alignment
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Figure 8: Ambient Air, Noise and Water Sampling Locations
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52. The baseline of physical and biological environment of connecting line are similar as
detailed out in EIA report Delhi-Meerut RRTS corridor due to presence of connecting line
alignment within 2 km distance of main line. The brief on environment parameters relevant for
assessment of impacts from implementation of connecting line are mentioned in this section
and for detailed baseline on environment please refer to EIA report of Delhi-Meerut RRTS
corridor.

A. Physical Environment
1.1 Water Resources

53. Open wells, shallow tube wells and borewells are main source of the water supply in
the project area covered by the alluvium. Their discharges vary anywhere from 18 to 25 cubic
meters per hour for about 2 to 3 meters draw downs in the open wells to about 162 per cubic
meter per hour for about 8-12 meters draw downs in the deep tube wells tapping granular
zones about 70-100 meters 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. The drain carries waste water from village and unauthorized residential colonies in
the Nizamuddin area of Delhi. The flow of water is low in drain and water quality is poor quality.
The drain water is not supporting important aguatic species habitat and ecologically not
sensitive. Table 9 details of drain (nalla), crossed by to the Sarai Kale Khan - Jangpura RRTS
corridor.

Table 9: List of water bodies being crossed by the Stabling Yard RRTS line

: Section
|\?(.) Description LHS/ | Chainage cﬁﬁe Coordinates Type
b RHS | inkm | X Y
(Latitude) | (Longitude)
1 | Drain Crossing | €55 | 135 0 | 28°3456.2 | 77°1526.14" | Elevate
N9 5°N E d

54, Surface Water Quality: The collected samples were analyzed as per the Bureau of
Indian Standards (BIS) limits (IS 2296, revised 1992, 2012) for different water uses. Surface
water sample were collected at below location (at one location) from open wastewater drain.
The Physico-chemical characteristics of surface water sample collected are summarized in
Table 10 and laboratory testing report is provided in Appendix 2. The sampling was carried
out in January 2021.
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Table 10: Surface Water Quality (Open wastewater drain)

Tolerance Limit as per 1S:2296 Surface
Water
S.No Parameter Test Method Results Units Stg#dagrtéls*
CIZSS Class B | Class C | Class D CIESS Class V
1 pH 1S:3025(Part-11) 7.47 - 6.5-8.5| 6.5-8.5 6.5-8.5 6.5-8.5 | 6.5-8.5 6.5-9
2 | Odour IS-3025(Part-05) Obj. Unobj. - - _ _ _
3 | Colour IS:3025(Part-04) <5.0 Hazen 10 300 300 - - >200
4 | Turbidity IS:3025(Part-10) 68.3 NTU - - - - _ -
5 Conductivity @25°C 1S:3025(Part-14) 1388 ps/cm. - - - 1000 2250 -
6 | Total Suspended Solid IS:3025(Part-17) 144 mg/l - - - - - -
7| Total Alkalinity 1S:3025(Part-23) 310 mg/l ] ] ] ] ] >1500
(as CaCOs)
8 Biological Oxygen 1S:3025(Part-44) mg/I >7
Demand (Max.) 16 2 3 3 - -
(at 27°C for 3 days)
9 Dissolved Oxygen 1S:3025(Part-38) mg/I <4
(as Oy) Min. 5.8 6 5 4 4 -
10 | Calcium(as Ca) 1S:3025(Part-40) 56.00 mg/I 80 - - - - -
11 | Magnesium(as Mg) IS:3025(Part-46) 34.02 mg/I 24 - - - - -
12 | Chloride(as Cl),Max IS:3025(Part-32) 136.98 mg/I 250 - - - 600 >500
13 | Iron(as Fe),Max 1S:3025(Part-53) 2.90 mg/l 0.3 - 50 - - >5
14 | Fluoride(as F),Max 1S:3025(Part-60) 0.12 mg/I 1.5 1.5 1.5 - - -
15 | Phenolic Compound IS: 3025 (Part-43) mg/I >0.1
(as CsHsOH) <0.001 0.002 0.005 0.005 - -
16 | Bicarbonate 1S:3025(Part-51) 378.20 mg/I - - - - - -
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Tolerance Limit as per 1S:2296 Surface
Water
S.No Parameter Test Method Results Units Stg#(?;:éls*
CIZSS Class B | Class C | Class D CIESS Class V
171 Total Hardness )
(as CaCO3) IS:3025(Part-21) | 280.00 mg/l 300 - - - -
18 | sulphate (as SOs)Max | 1S:3025(Part-24) | 88.17 mg/l 400 - 400 - 1000 -
19 | Phosphate (as P) 1S:3025(Part-31) 6.80 mg/l - - - - - -
20 | Sodium (as Na) IS:3025(Part-45) 97.19 mg/l - - - - - -
21 Free Ammonia IS: 3025 (Part-34) <1.0 mg/l - - - 1.2 >3.1
22 | Total Dissolved Solid 1S:3025(Part-16) 916 mg/l 500 - 1500 - 2100 |-
23 | Oil & Grease 1S:3025(Part-39) 5.60 mg/I - - 0.1 0.1 - >1
24 | Manganese (as Mn) IS:3025(Part-59) <0.1 mg/l 0.5 - - - - >2
25 | Total Chromiun (as Cr) 1S:3025(Part-52) <0.05 mg/I 0.05 0.05 0.05 - - -
26 | Zinc (as Zn) 1S:3025(Part-49) 1.46 mg/I 15 - 15 - - >1163
27 | Potassium (as K) 1S:3025(Part-45) 4.27 mg/l - - - - -
28 | Nitrate (as NOs),Max IS: 3025 (Part-34) | 8.49 mg/| 20 - 50 - - >11.3
29 | Cadmium (as Cd) IS-3025(Part-41) <0.01 mg/I 0.01 - 0.01 - - >5
30 | Lead (as Pb) 1S:3025(Part-47) <0.01 mg/l 0.1 - 0.1 - >2.5
31 | Total Nitrogen(as N) IS: 3025 (Part-34) | 27.16 mg/l - - - - - >20
32 | Boron (as B) 1S:3025(Part-57) 0.15 mg/l - - - - 2 -
33 | Copper (as Cu) IS:3025(Part-42) | <0.01 mg/| 1.5 - 1.5 - - >400
34 | Chemical Oxygen >20
Demand (3502) IS-3025(Part-58) 152.00 mg/l - - - - -
35 | Arsenic (as As ) 1S:3025(Part-37) | <0.01 mg/| 0.05 0.2 0.2 - -
36 | Aluminum (as Al) IS: 3025 (Part-55) | <0.01 mg/I - - - - - -
37 | Mercury(as Hg) IS-3025(Part-48) | <0.001 mg/l 0.001 - - - - >0.2
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Tolerance Limit as per 1S:2296 Surface
Water
ualit
S.No Parameter Test Method Results Units Stgndar():i/s*
CIZSS ClassB | ClassC | Class D CIESS Class V
38 | Cyanide IS-3025(Part-27) <0.01 mg/l 0.05 0.05 0.05 - - -
39 | Sodium Absorption Ratio APHA 2.53 - - - - - 26 -
40 | Total Coli Form 1S:1622 8.1x10° | MPN/100ml| 50 500 5000 - - >1000

Class A-Drinking water without conventional treatment but after disinfection.
Class B-Water for outdoor bathing.

Class C-Drinking water with conventional treatment followed by disinfection.
Class D-Water for fish culture and wild life propagation.
Class E-Water for irrigation, industrial cooling and control waste disposal.

Source: Field monitoring conducted by the Consultant

*Note-Surface Water Quality Regulation In Eastern Europe, Caucasus and Central Asia (EECCA) Countries, 2008
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55. Ground Water Quality: The Ground water samples were collected from borewell at
one location (Figure 8) along the proposed alignment for analysis of Physico-chemical
characteristics. Sampling was done in January 2021.

56. The collected samples were analyzed as per the Bureau of Indian Standards (BIS)
limits (IS 10500-91, revised 2003) for drinking water. The Physio-chemical characteristics of
ground water samples collected are summarized in Table 11 and laboratory-testing report is

provided in Appendix 2.

Table 11: Physico-chemical Characteristics of Ground Water along the Proposed

Alighment
Permissible
Accenptabl Limit in the
S.No Parameter Test Method Results Units pte Absence of
e Limit
Alternate
Source
1 | o 1S:3025(Part-11) 718 - 6.5-8.5 ]
2 Conductivity 1S:3025(Part-14) 3172 ps/cm. ) )
3 Colour 1S:3025(Part-04) <5.0 Hazen 5 15
4 | odour 1S-3025(Part-05) Agreeable - Agreeable Agreeable
5 | Taste 1S:3025(Part-07) Agreeable - Agreeable Agreeable
6 Turbidity I1S-3025(Part-10) <1.0 NTU 1 5
7 Total Hardness
(as CaCOs) 1S:3025(Part-21) 610 mg/l 200 600
Calcium(as Ca) | S:3025(Part-40) 128.00 mg/l 75 200
Magnesium(as 1S:3025(Part-46) mg/|
Mg) 70.47 30 100
10 | Chloride(as Cl) | 1S:3025(Part-32) 381.58 mg/l 250 1000
11 Iron(as Fe) ISBOZS(Part'53) 0.77 mg/l 0.3 No Relaxation
12 | Fluoride(as F) 1S:3025(Part-60) 0.37 mg/l 1 15
13 Free_ Residual | 1S:3025(Part-26) <01 mg/l 0.2
chlorine 1
14 | Total Dissolved 1S:3025(Part-16) mg/l
Solid 1840 500 2000
15 Phenolic IS: 3025 (Part-43)
Compound <0.001 mg/| 0.001max 0.002 Max
(as CeHsOH)
16 Anionic Annex K of mg/l
Detergents IS 13428 <0.1 0.2 1.0
(as MBAS)
17 | Bicarbonate 1S:3025(Part-51) 683.20 mg/l - -
18 Sodium (as Na) 1S:3025(Part-45) 270.25 mg/l - -
19 E;“ass'”m @s | |s:3025(Part-45) 3.77 mg/l ] ]
20 Sulphate (as 1S:3025(Part-24) 25814 200 400
SO0a4) mg/|
21 Nitrate (as NOs3) IS: 3025 (Part-34) 14.88 mg/l 45 No Relaxation
22 | Alkalinity 15:3025(Part-23) 560 mal 200 600
23 Chloramines (as | 1S:3025(Part-26) <10 4 No Relaxation
Cl2) mg/|
24 | Gadmium (as IS-3025(Part-41) <0.001 0.003 No Relaxation
Cd) mg/l
25 | Lead (as Pb) 1S:3025(Part-47) <0.01 mal 0.01 No Relaxation
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Permissible
Acceptabl Limit in the
S.No Parameter Test Method Results Units pte Absence of
e Limit
Alternate
Source
26 '(I';)Stzzlzr():hromlum Annex J of 1S-13428 <0.01 mg/l 0.05 No Relaxation
27 | Copper (as Cu) 1S:3025(Part-42) <0.01 mg/l 0.05 1.5
28 | Total Ammonia IS: 3025 (Part-34) <0.5 mg/l 0.5 No Relaxation
29 | Nickel (as Ni) 15:3025(Part-54) <0.01 mal 0.02 0.2
. 1S:3025(Part-49)
30 Zinc 1.89 mg/l 5 15
31 Manganese (as 1S:3025(Part-59) <01 0.1 0.3
Mn) mg/|
32 | Boron (as B) 15:3025(Part-57) 0.17 mo/l 0.5 1
33 | Selenium (Se) 1S:3025(Part-56) <0.01 mg/l 0.01 No Relaxation
34 Sulphide (as 1S:3025(Part-29) <0.05 0.05 No Relaxation
H2S) mg/|
35 | Arsenic (as As) | '5:3025(Part-37) <0.01 mal 0.01 0.05
36 | Molybdenum (as
Mo) 1S-3025(Part-2) <0.01 mg/| 0.07 No Relaxation
37
Mercury(as Hg) IS-3025(Part-48) <0.001 mg/l 0.001 No Relaxation
38 . Annex F of
Barium (as Ba) IS 13428 <1.0 mg/! 0.7 No Relaxation
39 ﬁ:;m'”'“m (as IS: 3025 (Part-55) <0.01 mg/! 0.03 02
40 . Annex J of
Silver (as Ag) IS 13428 <0.01 mg/l 01 No Relaxation
Polychlorinated
biphenyls APHA 6630 <0.0001 mg/l 0.0005 No Relaxation
41
Polynuclear
aromatic APHA 6440 <0.0001 mg/l 0.0001 No Relaxation
42 | hydrocarbons
43 Mineral Oil IS: 3025 (Part-39) <0.5 mg/| 0.5 No Relaxation
44 | Cyanide IS-3025(Part-27) <0.01 mg/l 0.05 No Relaxation
MICROBIOLOGICAL REQUIREMENT
45 E.coli 1S:1622 Absent E'C?gllloo Absent Absent
46 Coli form 1S:1622 Absent MPlr\In/|100 Absent Absent

Source: Field monitoring conducted by the Consultant

57. 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, Calcium, Magnesium, Chloride, Iron, Total Dissolved Solid, Sulphate, Alkalinity, are
higher than the Acceptable limits of CPCB. Total Hardness is more than acceptable limit and
permissible limit of CPCB. 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.

58. 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
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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 January 2021, the highest
recorded wind speed was 6 kmph. The dominant wind directions were same as mentioned
above. Figure 9 show the wind rose diagram in the project area.

Figure 9: Wind Rose Diagrams in the Project Area
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1.2  Ambient Air Quality
59. In order to establish baseline conditions, the atmospheric concentrations of air

pollutants were monitored during January 2021 by setting up ambient air quality monitoring
stations. Two monitoring locations (Table 12) were selected to generate the representative
samples for air quality covering residential, institutional and industrial area along the corridor.
The monitoring locations were selected along the alignment to represent ambient air quality
of the project area. Locations of air monitoring stations are shown on a map in Figure 8.

60. 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 World Bank EHS Guidelines for
air emission.

61. One grab sample® was collected for 1 hr. at each monitoring station for analyzing CO
and the spot concentration of CO was recorded using Indicator Tube Technique. The sampling
for Particulate Matter (PM10 and PM2.5), Sulphur Dioxide (SO2), Nitrogen Dioxide (NO2) was
done for 24 hrs. at each location with change of filter paper and reagent after 8 hrs. The results
of air quality measured in the study area in comparison are given in Table 12 and, and
laboratory testing report is provided in Appendix 2. Figure 10 present the graphical distribution
of ambient air quality. The data presented is average for 24 hours.

5 A small representative subset of a larger quantity, concentration or measurement that is taken at a specific time.
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Table 12: Field Air Quality Monitoring Locations

Monitoring Distance & Direction 3
Station Location (w.r.t project site) Coordinates Sampllng
ate
code
Jangpura Within Stabling Yard
! campus on RHS of 28°34'39.4"N 12-
AAQL NearYitrzb“”g alignment 77°15'04.7°E | 13/01/2021
ARG2 Near Sarai \C’\(’)':r‘:gc'gﬁvvnﬁg RHSof | >go3g58.1"N 12-
Kale Khan . 9 77°15'37.3"E 13/01/2021
alignment
Table 13: Air Quality Monitoring results (January 2021)
Sampli Lt World
ng S as Bank
S.N Test AAQ | Unit | Collecti EHS
o] RIS Method aa 2 S on I\I?Ae,rb\ Guideli
Duratio ne
QS
n
Particulate Matter | 1S:5182 ( 263. | Hg 24hr. 50
L1 (PMu) Part23) | 249 | 15 | /me 100.0
Particulate Matter | 1S:5182 ( 152. | ug 24hr. 25
2 | (PM2s) Part-24) | 13997 | 67 | /m? 60.0
Sulphur Dioxide 1S:5182 30.5 | ug 24hr. 20
3 (as SO,) (Part-2) 21.56 1 /m3 80.0
Nitrogen Dioxide | 1S:5182( 41.8 | g 24hr. 40
4 (as NO») Part-6) 38.08 1 /m?3 80.0
Carbon 1S:5182( mg 1hr. -
5 monoxide(as CO) | Part-10) 069 | 115 /m3 4.0
1S:5182 g 24hr. -
6 | Lead(as Pb) (Part-22) <0.1 | <0.1 e 1.0
1S:5182 231 | pg | 1lhr -
7 | Ozone (as O3) (Part-9) 20.47 6 Ime 180.0
Ammonia (as 1S:5182 ( 29.1 | g 24hr. -
8 | NHa) Part-25) | 2844 | 17 | jms 400.0
. . CPCB ng | 2é4hr. -
9 | Nickel (as Ni) Guideline | < 1.0 | <10 Ime 20.0
USEPA g 24hr. -
10 | Mercury (as HG) Method <0.1 | <0.1 m3 -
. CPCB ng 24hr. -
11 | Arsenic ( as As) Guideline | < 0.1 [<0.1 I 6.0
Hydrocarbon (as | 1S:5182 ( 24hr. -
12 HC) Part-17) <10 [ <10 | ppm -
Hydrogen 1S:5182 24hr. ] -
13 Fluoride(as HF) (Part-13) <10 <107 ppm
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Figure 10: Status of Air Quality along the Proposed Alignment (January 2021)
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263.15

250 |

200 |

180 ¢

100
NAAQS Limit for S02 and NO2

50

Particulate Matter (PM10) Particulate Matter Sulphur Dioxide (as Nitrogen Dioxide (as
(PM2.5) §502) NO2)

BAAQT mAAQ2

Source: EIA consultant field survey

62. Results of the ambient air monitoring show that PM10 and PM;s values in all the
monitored locations are much higher than the permissible level of NAAQS (100ug/m?® for PM1g
and 60ug/m? for PM.s) as well as IFC (50 ug/m?® guideline for PM1o and 25 ug/m? guideline
for PM.s) standards. A maximum value of 152.67ug/m? and a minimum value of 139.97 ug/m?
was observed for PM2.5 in the study area while for PM10, a maximum value of 263.15ug/m?®
and a minimum value of 244.98 ug/m? was observed. The SOx and NOx values recorded at
all the study areas are lower than the permissible limit. The range of SOx varied from 27.56
ug/m?3 to 30.51 pug/m? while NOx varied from 38.08 pug/m3to 41.81 ug/m3. The CO is within
permissible limit while HC and heavy metal values at all locations were below the detectable
limits.

63. 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 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.

1.3  Acoustics Environment Quality
64. 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 Stabling Yard line. Noise monitoring was conducted at four
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locations during the month of January 2021 as shown in Figure 8. Table 14 show details of
the noise monitoring locations and noise land use/zone under GOl NAAQS and the World
Bank — Environment, Health and Safety (WB-EHS) guidelines. As shown in Table 14 noise
monitoring zones include residential, industrial as well commercial land use locations.

65.

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 Leqg,
Laay Lnight, 10, Lso and Leo. 1N€ NOIse levels so obtained are summarized in Table 15 and

presented graphically in Figure 11 and 12. The laboratory testing report is provided in

Appendix 2.
Table 14: Noise Monitoring locations
Station Representative Monitoring _Dist_ance & Monitoring
Code Area Land use location Direction (w.r.t. Date
(GOI/IFC) project site)
Sarai Kale | Commercial for At Ground Within RoW on 12/01/2021
N1 Khan both GOI and level RHS of alignment
(ISBT) WB-EHS
Siddhartha Residential for 15m from 12/01/2021
N2 Extn both GOI and At Top Roof | proposed RoW on
) WB-EHS LHS of alignment
, Residential for 4m from 12/01/2021
N3 Egghartha both GOI and At I(é:/oellmd proposed RoW on
) WB-EHS RHS of alignment
Stabling Industrial for At Ground Within stabling 12/01/2021
N4 Yard both GOI and level yard campus on
WB-EHS RHS of alignment

Table 15: Hourly equivalent Noise levels, dB(A) (January 2021)

Location Code N1 N2 N3 N4 Unit
Day 7:00 82.8 66.6 73.6 72.4 dB (A)
8:00 86.4 67.5 76.6 71.8 dB (A)

9:00 90.2 69.9 75.4 75.1 dB (A)

10:00 96.8 67.8 75.2 73.4 dB (A)

11:00 93.3 70.2 77.1 75.7 dB (A)

12:00 86.2 69.9 75.4 76.3 dB (A)

13:00 82.4 70.7 76.7 77.4 dB (A)

14:00 78.1 67.6 735 75.1 dB (A)

15:00 85.1 76.4 72.5 71.3 dB (A)

16:00 87.2 67.9 77.5 67.6 dB (A)

17:00 90.0 69.2 75.6 68.7 dB (A)

18:00 94.2 67.9 82.4 70.5 dB (A)

19:00 89.7 66.9 74.7 67.7 dB (A)

20:00 87.1 66.0 80.5 66.7 dB (A)

21:00 84.7 63.6 79.2 64.1 dB (A)

Night 22.00 78.9 60.4 68.5 63.3 dB (A)
23:00 78.5 58.2 66.3 57.8 dB (A)

24 :00 74.3 66.5 65.6 61.0 dB (A)
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Location Code N1 N2 N3 N4 Unit
1:00 72.6 65.2 63.9 57.7 dB (A)
2:00 73.0 65.3 63.0 58.5 dB (A)
3:00 74.2 63.9 66.3 58.0 dB (A)
4:00 75.5 62.4 63.9 56.8 dB (A)
5:00 79.9 65.9 67.6 58.0 dB (A)
6:00 80.4 69.2 69.4 67.2 dB (A)
Maximum 96.8 76.4 82.4 77.4 dB (A)
Minimum 72.6 58.2 63.0 56.8 dB (A)
Ld 89.9 69.5 77.1 73.0 dB (A)
L10 92.4 70.1 78.7 75.5 dB (A)
L50 83.8 67.2 74.1 67.7 dB (A)
L90 74.2 62.7 64.4 57.8 dB (A)
Leq 88.0 68.3 75.3 71.1 dB (A)
Noise limits Day 65 55 55 75 dB (A)
(GOI)
Noise limits Day 70 55 55 70 dB (A)
(WB-EHS)

Figure 11: Hourly Measured Noise Level along the Proposed Alignment (January
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Figure 12: Noise levels at monitoring locations
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66. Monitoring results shows that noise levels at all the monitored locations are higher than
the permissible limits for all zones for both GOl 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
guidelines. A maximum value of 96.8 dB (A) and minimum values of 56.8 dB (A) was observed
in the study area. The noise levels at Siddhartha Extension is ranging between 58.2 dB(A) to
82.4 dB(A). Existing volume of road traffic on highway and passing of railway trains in the
vicinity are the main source of noise along the project alignment and Siddhartha extension
colony is surrounded by Ring Road, Barapula elevated road, Mathura Road and Norther
Railway Delhi-Mumbai route so the baseline noise level is high.

B. Ecological Environment

67. 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

68. 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
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proposed site. Literature review was also undertaken by collecting and stating research
papers and reports specific to the region.

69. Flora & Fauna Survey: Field study was carried out in January 2021. Tree inventory
has been carried out along the proposed alignment. Tree with Girth at Breast Height (GBH)
15 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>15 cm will be considered for transplantation.

70. 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

71. There are no environmentally sensitive zones within the direct impact zone of the
proposed RRTS line. The key biodiversity area is the Okhla Bird Sanctuary which is located
approximately 4.5km south of the project alignment. Further details on the sanctuary are given
in EIA report for Delhi -Meerut RRTS line.

72. 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 up to 1.27 km from the
boundary of Okhla Bird Sanctuary. Therefore, the proposed RRTS line does not lie in the eco-
sensitive zone of Okhla Bird Sanctuary and hence clearance /approval from the concerned
authority is not required.

2.3  Floral Diversity

73. Site visits were conducted in and around the project area in January 2021. 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 Stabling Yard alignment passes through
urban/city area.

74. Most of the trees observed were old mature trees. The estimated land requirement for
stabling yard including other facilities is 18.9621 Ha, whereas approx. 1272 are envisaged to
be cut/transplanted as per prevailing Govt. mandate. The trees include commonly observed
native and non-native species like Siris, Safeda, Ber, Kanji, Pipal, Papri, Sheesham, Kner,
Tulip, Ashok, Amaltash, Sagwan, Champa, Satadu, Shahtoot and Babool etc. are the
dominating species to be affected. Compensatory afforestation equal to 10 times the number
of trees cut -shall be done at a location decided by the concerned authorities. Emphasis will
be given for the plantation of native trees. All sanctions for tree cutting/transplantation are in
place.

2.4  Faunal diversity

75. 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 of the drain, no aquatic species were recorded due to high pollution level in drain
water. Insects were observed on underside of leaves, nests, rock crevices, bushes and other
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places. Common birds include Indian Peafowl, Asian Koel, Rose ringed Parakeet, Rock
Pigeon, Eurasian Collared dove, house crow, common myna, little brown dove, house
sparrow, common babbler, baya weaver, Indian spotted eagle, pond heron sp. has been
reported from the project area of influence.

76. There is no endangered faunal species were reported from urban environment along
the project alignment.

C. Socio-economic Environment

3.1  Socio-Economic Survey

77. A socio-economic survey was undertaken for the proposed RRTS alignment to assess
the socio-economic conditions of project-affected families/people and to examine the impacts
of the proposed RRTS alignment on their conditions. A summary of the findings is presented
in table 16, more detailed information can be found in the separate Resettlement Plan that
has been prepared for this project.

Table 16: Summary of socio-economic impacts

Impact Unit/Number
Government Land Acquisition with Occupancy Tenants
(hectare) 0.0432
Government Land Acquisition (hectare) 18.9621
Affected Households 11
A. Physically Displaced Households 08
B. Economically Displaced Households (Occupancy Tenants) 03
C. Structure Affected 9*
D. Significant Impact (Households) 08
Total Affected Persons 69
Total Significantly Affected Persons 36
Vulnerable Households 0
Affected Public/Government Properties 05

* Qut of 9 structures, 8 are privately owned and one is owned by RWA

78. The project will impact 11 households and 69 DPs, which includes 37 male (53.6%)
and 32 female (46.4%). The average household size is found 6 due to some large joint
families. The sex ratio among the DPs is 865. 89% of the DPs belong to general category and
only 11% to Other Backward Class (OBC). Majority of DPs are Hindu by religion and only 11%
are Sikh. Not a single DP is found vulnerable.

79. The alignment is passing through Siddhartha extension Colony. Before finalization of
alignment NCRTC has explored three options and after considering various alternatives
meeting technical requirements such as radius of curve, alignment, design, optimal cost,
technical feasibility in crossing existing railway line etc. and analysing impacts on various
environmental and social parameters Opting-1ll has been found to be viable. The details of
alternative analysis is given in para 282-285 of the report. Siddhartha extension is surrounded
from all the four sides by Ring Road (eastern side), Norther Railway Delhi-Mumbai rout
(western side), Barapula Nala (north side) and Ashram market (south side). The colony has
only one connectivity with main ring road. Because the viaduct will be elevated at a level higher
than the buildings in the area, it will not split the colony in two parts. The columns of the
elevated viaducts will be placed in such a way that in operational phase traffic will not be
impacted and free movement from one side of the viaduct to the other is secured. Since the
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colony is surrounded by Ring Road, Barapula elevated road, Mathura Road and railway trunk
route the baseline air and noise pollution levels are very high.

80. In Siddhartha Extension 08 individual flats owned by 08 households in an
apartment/building /flats are coming within the shadow of the viaduct. To avoid inconvenience
to the residents of these flats, these 08 individual flats needs to be acquired or relocated or
temporarily shifted as per the discussion and mutual agreement with the flat owners. Although
the acquisition or shifting of these households is not a prerequisite for taking up the
construction of the viaduct, a proposal for purchase/temporary shifting is envisaged to avoid
discomfort to the residents during the construction period. NCRTC has purchased 4-flats and
negotiation for purchase/temporary shifting of balance 4-flats are in progress. Being a public
property, the viaduct structure is to be kept at a safe distance so that any miscreant’s entry
onto the viaduct can be prevented for operational safety. Guideline for issue of N.O.C for the
properties lying along/adjoining Delhi-Ghaziabad-Meerut RRTS corridor is attached in
Appendix 6.

81. Resident Welfare Association (RWA) and Siddhartha Extension, Senior Citizen
Welfare Forum (SESCWF) are in continuous correspondence with NCRTC. NCRTC is
regularly addressing their concern. The details are given in this report. A joint meeting of ADB,
NCRTC, RWA & SESCWF was also held on 6" Jan 2022 and its minute of meeting are also
enclosed in the report. The main concern is limited to noise, vibration and shadow effect on
the flats which will be created after construction of viaduct. Since they have been living in
noise level more than approx. 100% over the standard level, they are concerned that operation
of RRTS will enhance it further. CRRI has suggested mitigation measures in their report and
accordingly cost implication as suggested by CRRI has been considered in this report. Further
NCRTC has given assurance though various correspondences to restrict noise and vibration
levels within the base line levels. Regarding effect of shadow, the study has been carried out
by the M/S Green Tree Building Energy Pvt Ltd. which is enclosed in Appendix 13. The study
brought out that net effect of shadow caused after construction of viaduct is limited to the
average hours of shaded blocks due to viaduct is only 0.37 hours (22 Minutes) however this
could be more in specific cases. Siddhartha Extension, Senior Citizen Welfare Forum
(SESCWEF) have also shown their concern that after construction of RRTS, the value of their
property will decrease. Consultant “M/S Neeraj Kapoor” was appointed to carry out the real
estate projection of Siddhartha Extension but later NCRTC discontinued the service as the
firm did not respond. The land for construction of viaduct foundation and pier passing through
Siddhartha Extension colony belongs to South Delhi Municipal Corporation (SDMC) and same
has been transferred to NCRTC by SDMC. Therefore, no addition land is required for
construction of viaduct and 08 individual flats owned by 08 households in an
apartment/building /flats are coming within the shadow of the viaduct. To avoid
inconvenience to the residents of these flats, these 08 individual flats needs to be acquired or
relocated or temporarily shifted as per the discussion and mutual agreement with the flat
owners.

82. The project will impact 11 households and 69 Displaced Person (DPs), which includes
37 male (53.6%) and 32 female (46.4%). The average household size is 8 and the sex ratio
among the DPs is 865. 89% of the DPs belong to general category of caste and only 11%
belong to Other Backward Class (OBC). Of the total Displaced House (DHs) 89 % are Hindu
by religion while, the other 11% are Sikh. Not a single DP is found vulnerable. Findings of the
socio-economic study have been separately provided in the Resettlement Plan.

3.2  Archaeological Sites and Cultural Resources
83. There are no archaeological sites and cultural sites of local or national importance

within and 250m radius of stabling yard campus and from the centre line of the connecting line
alignment.
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3.3

Sensitive Receptors

84. An inventory of receptors such as schools, colleges, hospitals, places of worship,
monuments/statue structures etc. within 150 m on either side of connecting line for Stabling
Yard alignment was carried out. In total there are 7 location of receptors within 150m were
identified, the list is provided in Table 16.

Table 17: Details of Sensitive Receptors with in 150m from RRTS alignment

I\?. Descriptio ~ LHS/ | Chainage | O°® Coordinates Section
0 n RHS in km tin |y (Latitude) M Type
meter (Longitude)
1 ISBT RHS 0+900 50 | 28°35%6.83'N | '’ 155’1'18 Elevated
Barapulla
5 Flyover & | Crossin 1+350 0 28°34'56.10" | 77°15'25.82 Elevated
Nalla g N E
Crossing
Siddhartha | LHS & 28°34'53.88" | 77°15'22.43"
| Exn. RHs | 1H480 7 N E Hlevated
4 | Raiway | Crossin .o o | 28°3450.75" | 77°1516.64" | oq
Crossing g N E
5 Highway | Crossin 1+810 0 28°34'46.35" | 77°15'10.93" |\ ~teq
Crossing g N E
Hindustan
Prefab
6 '—'(T;é‘fd RHS 1+830 =~ 50 | *° 34,\7'3'70 77°157.43'E |Elevated
operational
)
Hindustan
Prefab
7 | Hmited 1 pps | 24000 o | 28343L66" | 770158 41'E |Elevated
(Not N
operational
)

V. ANTICIPATED IMPACTS AND MITIGATION MEASURES

A. Methodology

85. 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.

86. Identification of environmental components. This includes identifying the valued
environmental components (VEC) of the physical, biological, and human environments that are
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at risk of being impacted by the project. The VECs for this project which are based on the
environmental baseline are:

0] Physical environment — air quality, land and soil, surface water quality and
guantity, and groundwater quality and quantity
(i) 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.

87. Type of impact on the VECs: The type of impact can be described as:
(i) Positive: Improvement in the quality of the VECs because of the project
(i) Negative: Degradation or reduction in the quality of the VECs because of the
project
(ii) Neutral: No noticeable change in VECs

88. Area of impact assessment. The area covered for assessing direct project impacts
for environment effect purpose include:
(i) An average of 25m corridor along the RRTS elevated section. This includes 10m
on the left, 5m pier width and 10m on the right
(i) An average of 100m surrounding the station locations for both elevated and at
grade station
(i) Up to 100m surrounding to the stabling yard

The area of direct project impacts has been defined in line with the main alignment. Although,
the impacts related to noise, vibration, community health and safety have been identified for
a larger distance and accordingly mitigation measures have been embedded and considered

in the design.

89. In addition, a 4km strip throughout the project alignment was studied for indirect
impacts.

90. 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

0] 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 17.

(@) 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.

(© 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).
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Table 18: Sensitivity of VECs in the project area

VEC Sensitivity Remarks
level
1. Physical environment
1.1 Air quality High The project area suffers from extremely poor air
quality including extremely high PM1o and PMz s
levels especially during the dry winter months due
to a combination of: i) burning of crop residue in
agricultural fields in nearby states; 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 Surface water Low The proposed RRTS line does not cross any major
quality river or water body. The surface water quality
monitoring was carried at Nalla near Barapulla
Flyover and it is extremely poor.
1.3 Surface water Low Water for construction and operation will be taken
quantity from approved source
1.4 Ground water Low No groundwater pollution is expected as no station
quality is part of the proposed project
1.5 Ground water Low Water for construction and operation will be taken
quantity from approved source
1.6 Land Low Land requirement is kept minimum for construction
degradation and zone and right of way during operation
pollution
2. Biological environment
2.1 Trees, terrestrial | Low About 1272 trees infringing the planned
and aquatic development of stabling yard land and the
vegetation connecting line needs to be removed. However,
none of these are endangered species or
comprise primary natural forests
2.2 Terrestrial fauna | Low There are no ecologically important wildlife in the
(mammals, birds, largely urbanized project area.
insects)
2.3 Aquatic fauna Low No surface water body with ecological sensitive
(fishes, migratory receptor is crossed by proposed alignment.
birds) and
ecologically
important areas
3. Social environment
3.1 Govt. Land and Medium The project passes through urbanized area

private
buildings/flats

requiring the acquisition of Govt. land shown in
Table 6 with 3 occupancy tenants; regarding
ownership of land confirmation is being obtained
from Govt agencies and land is lying as barren
land without any physical presence of any
occupant. In addition 8 flats owned by individual
households in an apartment/building /flats are
coming within the shadow of the viaduct. To
avoid inconvenience to the residents of these flats,
these 08 individual flats needs to be acquired or
relocated or temporarily shifted as per the
discussion and mutual agreement with the flat
owners.
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VEC Sensitivity Remarks
level

3.2 Public Medium Electrical utilities and drainage lines will require

property/infrastructu shifting.

re/ utility structures

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

3.4 Vibration Medium There are few structures located near the elevated
section.

3.5 Occupational Medium The project area already experiences some road

health and safety and railway track safety issues due to the heavy
traffic plying

3.6 Public health Medium Same as above

and safety

3.7 Physical cultural | Low There are no religious places to be displaced for

resources (PCR) the proposed alignment

91. 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

92. 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:
(a) Limited: The impact is felt within the direct impact zone
(b) Local: The impact is felt within the indirect impact zone
(c) Regional: The impact is felt beyond the indirect impact zone

93. Severity of impact. The severity or seriousness of an impact entails understanding the
repercussion 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 repercussions 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 or 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 or more VEC because of the project.



52

94. 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 18 below.

Table 19: Criteria for rating the significance of impacts

Significance Sensilltllz\gty of Duration Area Severity
Minor | Medium or Low | Short lived or temporary Limited or local Low
or regional
Low Permanent limited low

Moderate

Major

95. Screening of impacts: Based on the rating criteria provided in Table 18,
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 19 below. The screening was carried out for impacts that are expected
without mitigation. Hence, it guided the identification of impacts that need mitigation and
clearly point out significant/major negative impacts that need to be prioritized for mitigation.

96. The significance of each environmental impact or project activity is indicated by the
colors of the cells in the last column of the Table 19. 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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VEC/Sensitivity Impact/Activity Project Duration Area | Severity Significance of
stage impact
1. Physical environment
1.1 Air quality Location of project line and stabling yard | D +ve +ve +ve
(Medium facility, design of train, energy type permanent Local, medium
sensitivity) regional
Dust, PM, emissions from construction | C -ve -ve -ve
equipment and vehicles temporary Limited medium
Emissions from train operation and road | O +ve +ve +ve
traffic permanent Limited low
1.2 Surface Location of stabling yard could lead to | D -ve -ve -ve
water quality water pollution from waste water permanent Local low
(Low sensitivity) | generated
Pollution from liquid and solid waste from | C -ve -ve -ve -ve
camps and construction activities; temporary Limited low minor
Pollution from liquid and solid waste from | O -ve -ve -ve -ve
associated facilities like stabling yard and permanent Local low minor
stations ; pollution of the already
degraded Nalla
1.3 Surface Use of water at station, and stabling yard | D -ve -ve -ve -ve
water quantity permanent Local low minor
(Low sensitivity) Extraction of water for construction works | C -ve temporary | -ve limited | -ve -ve
and use in camps low minor
Extraction of water for use in stabling yard | O -ve -ve -ve -ve
permanent Limited medium minor
1.4 Ground Location of station and stabling yard and | D -ve -ve -ve
water quality inclusion of sewage treatment or waste permanent Local medium
(moderate water facilities
sensitivity) Pollution from liquid and solid waste from | C -ve -ve -ve
camps and construction activities; temporary Limited low
Pollution from sewage and liquid waste | O -ve -ve -ve
from stabling yard permanent Local medium
1.5 Ground Location of stabling yard D -ve -ve -ve
water quantity permanent Local medium
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Project

Significance of

VEC/Sensitivity Impact/Activity stage Duration Area Severity
(Low sensitivity) Extraction of ground water for |C -ve temporary | -ve limited | -ve
construction works and use in camps medium
Extraction of ground water for use in | O -ve -ve -ve
stabling yard permanent Limited medium
1.6 Land Location of stabling yard D -ve permanent | -ve -ve
degradation/ Limited low
pollution Solid waste from construction works and | C -ve -ve -ve
(Medium camps, muck disposal temporary Local medium
sensitivity) Waste and pollution from stabling yard @) -ve permanent | -ve -ve
Limited low
2. Biological environment
2.1 Trees, | Location of project alignment and stabling | D -ve -ve -ve -ve
terrestrial and | yard in areas with vegetation and trees permanent Limited low minor
aquatic
vegetation Removal of trees, shrubs, grasses and | C -ve -ve -ve
(Low sensitivity) aguatic vegetation permanent Limited low
Growth of the compensated trees @] +ve +ve +ve
permanent Limited medium
2.2 Terrestrial | None D N N N
fauna (mammals, | Removal or death of mammals (mostly | C -ve -ve -ve
birds, insects) domestic animals) and insects permanent Limited low
(Low sensitivity) | None o N N N
2.3 Aquatic fauna | Location of the project alignment west of | D N N N
(fishes, migratory | the Okhla Bird Sanctuary
birds) and | Deterioration of water quality and other | C N N N N
ecologically aqguatic fauna due to siltation and pollution
important areas of water during construction of foundation
(Low sensitivity) and piers inside water.
None O] N N N N
3. Social environment
Location requiring acquisition of Govtland | D -ve -ve -ve -ve
and acquisition or relocation or temporary permanent Local low minor
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VEC/Sensitivity Impact/Activity Project Duration Area Severity Slgr!lflcance of
stage impact

3.1 Govt. Land | shifting of flats as per the discussion and
and private | mutual agreement with flat owners
buildings/flats Acquisition of Govt. land. Possible | C -ve -ve -ve -ve
(Low sensitivity) complaints, opposition from disgruntled or permanent Local low minor

unhappy persons

Increase in value of land and property. | O +ve +ve +ve

Easier access to some areas and permanent Local low

property.
3.2 Public | Location requiring acquisition of public | D -ve -ve -ve
property/infrastru | land and removal of public permanent Limited medium minor
cture/ utility | structures/buildings and utility structures
structures Acquisition  of government land. | C -ve -ve -ve -ve
(Medium Demolition of public buildings. Removal permanent Local medium minor
sensitivity) and shifting of utility structures. Possible

complaints from local public due to

disruption of utility services

None ®) N N N
3.3 Noise Location near residential areas, sensitive | D -ve -ve -ve
(Medium receptors like place of ISBT at Sarai Kale permanent Limited medium
sensitivity) Khan)

Disturbance caused to local residents | C -ve -ve -ve

from noise generated from construction temporary Local medium

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.

Noise levels exceeding baseline levels by | O -ve -ve -ve

more than 3dBA and causing disturbance permanent Limited medium

to residents and identified receptors near

project alignment and stabling yard
3.4 Vibration Location near residential areas and | D -ve -ve -ve

identified receptors permanent Limited low minor
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VEC/Sensitivity Impact/Activity Project Duration Area Severity Slgn_lflcance of
stage impact
(Medium Vibration disturbance felt by local | C -ve -ve -ve
sensitivity) residents due to construction activities temporary Limited medium
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.
Vibration caused by RRTS operations felt | O -ve -ve -ve
by residents and sensitive receptors living permanent limited medium
near and above ground of the project
alignment. Damage caused to structures
near and above ground of the project
alignment due to vibrations caused by
RRTS operation.
3.5 Occupational | Design of safety features and systems for | D -ve -ve -ve
health and safety | operation of the RRTS, permanent Limited medium
(Medium Death, accident or injury of construction | C -ve -ve -ve
sensitivity) workers, due to poor safety standards. temporary Limited medium
lliness of construction workers due to poor
hygiene, health and sanitary facilities at
the construction sites and camp sites.
Accidents, injuries to RRTS operational | O -ve -ve -ve
staff permanent Limited medium
3.6 Community Design of safety features and systems for | D -ve -ve -ve -ve
health and | public using the RRTS alignment permanent Limited low minor
safet
(Low senysitivity) Accident, injury or death of public using | O -ve -ve -ve -ve
the RRTS and passing through the permanent Limited low minor

stations. Health problems caused to
people residing near the stations and
depots because of ground water
contamination caused by sewage/waste
water from the station and stabling yard.
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VEC/Sensitivity Impact/Activity Project Duration Area Severity Slgr!lflcance of
stage impact
3.7 Physical | Identification of heritage and | D -ve -ve -ve -ve
cultural resources | archaeological sites and artefacts in the temporary Limited low minor
(PCR) project area
(Medium Destruction and damage of PCRs |C -ve -ve -ve -ve
sensitivity) including archaeological sites and temporary Limited low minor
artefacts
None ®) 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.

-oderate negative impact

negative impact

F. impacts




58
B. Impacts on Physical environment
1. Air quality

Design and pre-construction stage — positive impact

97. 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

98. 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.

99. 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.

100. Residual impact: After implementation of the mitigation measures described above
residual impacts are expected to be minor or negligible.

Operation stage — positive impact

101. 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 project influence
area will improve due to reduced emissions from road traffic.

102. The traffic studies carried out for Delhi-Meerut RRTS main line 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.

2. Surface water quality and quantity

Design and pre-construction stage — minor negative impact
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103. Impact: Location of the connecting line and stabling yard can have long term
implications on the guality of nearby water bodies (river and ponds) due to discharge of
sewage and waste-water generated from operation of stations area for connecting line and at
the stabling yard. Since, there is no station proposed near drain crossing the connecting line.
Hence, no waste water generation and discharge is anticipated in drain. However, without
proper waste-water and sewage treatment facilities in the stabling yard, there is a risk of the
surrounding environment mainly surface water bodies to receive the untreated waste-water.
However, the stabling yard at Jangpura is not located near any fresh water stream, river or
pond. Hence, there is no surface water pollution risk from the stabling yard. Hence, the severity
of the impact is low.

104. Similarly, the location of the stabling yard also has long term implications on the
guantity 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.

105. Mitigation Measures: The risk of water pollution from the stabling yard can easily be
mitigated by including a proper sewage treatment system such as a septic tank within the
design of the stabling yard 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.

106. Residual impact: With the inclusion of septic tanks and other sewage treatment
measures in the stabling yard and provision for monitoring the grey water discharged from it,
the residual impact is expected to be minor and negligible.

Construction stage - minor neqgative impact

107. 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 and stabling yard. 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.

108. Pollution of water bodies near the project site due to release/disposal of liquid and solid
waste generated from construction activities and campsite may occur. No rivers/water bodies
are transverse by the proposed alignment except a Nalla (Open Sewer Drain) having poor
water quality.

109. 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 low.

110. 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. The
wastewater generated in labour camp will be managed by providing septic tanks/soak pits, to
be constructed after Consent to Establish & Operate from pollution control committee. The
septic tanks will be constructed of with impermeable chambers and will be cleaned time to
time through approved service provider. 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.



60

111. Liquid waste that will be generated from piling works such as polymer muck shall be
disposed in designated disposal areas. Disposal areas for all solid wastes generated from
construction activities will be selected in co-ordination with the local municipal and
environmental authorities.

112. Residual impact: After implementation of the mitigation measures described above
residual impacts are expected to be minor.

Operation stage — minor negative impact

113. Impact: As discussed in the design and pre-construction stage, the stabling yard can
have long term implications on the guality of nearby water bodies (river and ponds) due to
discharge of sewage and waste-water generated from operation of the connecting line from
toilet facility at station and stabling yard.

114. The connecting line alignment is crossing waste water drain at Ch 1.350, there is no
station proposed in between on this alignment. The stabling yard is not located near any
stream, river or pond. Hence, there is no surface water pollution risk from the connecting line
and stabling yard.

115. The risk of pollution from waste-water and sewage is limited to stabling yard only. The
severity of the impact is low as no receiving receptor (waterbody/river) will be affected is
located within the immediate vicinity of the stabling yard campus. The pollution impact though
small in spatial scale will be long term. Hence, the overall significance of the impact is rated
as low.

116. Mitigation Measures: The toilet at station areas will be connected with city sewage
network to collect generated wastewater for treatment at common STP. At the stabling yard,
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 stabling yard 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.

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

3. Ground water quality and guantity

Design and pre-construction stage — moderate negative impact

118. Impact: Location of stabling yard can have long term implications on the guality of
ground water_in the project area due to discharge of sewage and waste-water generated
from it.

119. The stabling yard at Jangpura 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 stabling yard is a common occurrence.

120. The communities living near the stabling yard areas that rely on ground water for
domestic purposes could face problems of ground water contamination if there are no proper
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sewage and waste-water treatment facilities in the yard. There is potential for surface water
bodies also to get polluted from polluted ground water channels that are linked to them. The
connecting line alignment is crossing waste water drain with no pier casting work in water
reservoir area. Since there is no surface water body near the yard, the risk of surface water
pollution through ground water connections also does not exist for the yard.

121. The risk of ground water pollution from sewage and waste-water exists in stabling yard
of the project. The severity of the impact is considered moderate (considering the scale of
project) due to the possibility of harmful pollution that may affect human health. 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 nhegatively affect ground water. 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 moderate.

122. The project area enjoys good supply of ground water resources. However, the location
and design of water supply system can have long term implications on the quantity of ground
water resources. The continuous extraction of large quantities of ground water 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 small
and is not located near densely populated settlement the severity of the impacts could be
moderate and long term. Hence, without mitigation the significance of the overall impacts on
ground water quantities is also rated as moderate.

123. Mitigation Measures: The risk of ground water pollution from the stabling yard can
easily be mitigated by including a sewage treatment facilities and waste — water treatment
facilities in the yard. NCRTC will arrange to prepare a detailed storm water drainage plan,
wastewater management plan and sewage treatment system to be included in the final design
of Stabling yard facilities.

124. For treating effluents generated in the yard, 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. The detailed design of plant for
treatment of waste water generated from stabling yard will be included in final design of
stabling yard facilitates.

125. Therisk 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.

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

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

Construction stage - moderate negative impact

128. 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 and yard
location. 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.
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129. There may be 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 (approx. 27 kld) large quantities of water are extracted for domestic use by
workforce during construction phase, no ground water will be used for construction activities.

130. 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
guantity is rated as moderate.

131. 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.

132. 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.

133. Residual impact: After implementation of the mitigation measures described above
residual impacts are expected to be minor.

Operation stage — moderate negative impact

134. Impact: Operation of stabling yard can have long term implications on the guality of
ground water_in the project area due to discharge of sewage and waste-water generated
from operation of the yard. The communities living near the yard area 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 yard. There is potential for
surface water bodies to also get polluted from polluted ground water channels that are linked
to them. Since, there is no surface water body near the proposed stabling yard, hence the risk
of surface water pollution through ground water connections also does not exist for the yard.

135. The risk of ground water pollution from sewage and waste-water exists in stabling yard
of the project. The severity of the impact is considered moderate (considering the scale of
project) due to the possibility of harmful pollution that may affect human health. 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. 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 moderate.

136. The project area enjoys good supply of ground water resources. However, poor design
of water supply systems for the yard can have long term implications on the guantity of
ground water resources. Water requirement at the yard is estimated to be about 87,000
liters per day for including water requirement for drinking.

137. The continuous extraction of large quantities of ground water for activities 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.
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138. Mitigation Measures: The risk of ground water pollution from the yard can easily be
mitigated by including sewage treatment facilities and wastewater treatment facilities in yard’s
design. Wastewater treatment plants will be installed at yard 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.

139. Therisk 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 station to help conserve and store
water. Sewerage and storm water drainage in the depots will be designed to enable treatment
and reuse. The groundwater level is high at proposed Stabling yard, Jangpura complex.
Hence, the possibility of rainwater harvesting structure will be explored and implemented
following geo-technical study results.

140. Monitoring of ground water quality in areas in and near the yard will be required during
operation stage environmental monitoring.

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

(1) re-injecting the pumped discharge back into the ground.

(i) 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. iste

(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

(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. st

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

4. Land degradation and pollution

Design and pre-construction stage — minor negative impact

143. Impact. The location of the connecting line , stabling yard and its associated facilities
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 will play an important role in ensuring that waste
generated from the project do not end up in the areas near the project site. This problem if not
managed will be limited to the project vicinity. 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
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environmental issues is minor. Hence, overall the significance of land degradation and
pollution impacts during pre-construction stage is considered minor.

144, Mitigation Measures: The problem of waste can easily be mitigated by including
provisions for trash and waste management in the design of the project and linking up with
existing local municipal waste management systems.

145. Residual impact: The residual impacts after mitigation are expected to be none or
minimal.

Construction stage — moderate negative impact

146. Impact: Construction activities will generate large quantities of soil/debris and muck
from excavation works for constructing the piles/piers and stabling yard. The proposed
alignment will have elevated tracks and at grade stabling yard.

147. Approximately 20000 cum of muck is expected to be generated from excavation works
for the piers in the elevated section and various buildings in the stabling yard.

148. In addition, about 5000 cum of construction and demolition (C&D) waste is likely to be
generated from dismantling the existing structures and pavement. 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.

149. Giventhe quantity of muck, excavated material and C&D waste that will be generated,
their improper disposal can cause problems of land pollution and degradation.

150. Domestic waste, medical waste and other solid waste will be generated in the
construction camps. Other facilities required for construction such as yard 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.

151. 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.

152. 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:

0] Identification of disposal sites including seeking permission from relevant
authorities

(i) 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. sk
(vi) Identifying the means to store or treat or transport hazardous wastes securely

and avoid leakages into the open environment
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(viiy  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.

153. For managing the C & D waste, MoU is signed with IL&FS Environmental Infrastructure
Service Limited, who have been managing three C&D plant in Delhi. 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 stabling yard and stabling yard
alignment 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.

154. Soil erosion by runoff will be controlled by installing proper 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.

155. 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. sk

(i)  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. st

(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 labelling and packaging is required to be easily
visible and be able to withstand physical conditions and climatic factors. sk,

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

156. 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.

157. 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

158. Impact: There can be long term implications on the generation of waste/trash and
other forms of pollutants in the project area. The waste management systems under the
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operational plan for the yard and linkage with existing local waste management systems
authorities will play an important role in ensuring that waste generated do not end up in the
areas near the project site. Activities in the yard 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 surrounding land.

159. The problem of pollution and degradation of land will be limited to stabling yard
associated with connecting line. 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.

160. 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.

161. Mitigation Measures: The design of the project {will be required to have adequate
waste management systems for both solid and liquid waste include sewage and hazardous
wastes. Wastes from project will include dry and wet garbage and floor sweepings. Adequate
sanitary facilities will be required for temporary storage of refuse within the yard. 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.

162. Wastewater treatment plants will be installed at adequate locations in project areas (at
stabling yard and Station) having oil and grease interceptors connected with the wastewater
treatment plant which is capable of removing petroleum contaminants and can meet national
standards. Qil 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.

163. Use of hazardous materials such as asbestos and PCBs will not be permitted.

164. Residual impact: Implementation of the mitigation measures described above will
require adequate budget provisions under the RRTS operational budget 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

165. Impact: Most of the connecting line passes through open area of the city having thin
vegetation cover with shrubs and few trees. The stabling yard is proposed on government land
of industrial land use, an abandoned prefab elements manufacturing plant owned by
Government.

166. In terms of numbers of trees approximately 1272 trees will need to be removed for
construction of the Phase-I of Stabling Yard and the connecting line. Other vegetation in the
form of shrubs and grasses will also need to be removed along the elevated alignment section.
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167. 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.

168. 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.

169. 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 — minor negative impact

170. Impact: 1272 trees will be removed for construction of the Phase-| of Stabling Yard
and the connecting line. Other vegetation in the form of shrubs and grasses will also be
removed along the elevated alignment section and stabling yard complex. 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 identified after joint version and will be cut.
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 minor due to small scale of the project.

171. Mitigation: Permission for tree cutting will be obtained from Forest Department
/transplantation. To compensate loss of trees as per provisions of Delhi state forestry
department requirements, for each tree felled ten trees will be compensated. In total of
approximately 12720 trees will be planted. For the connecting line elevated viaduct from Sarai
Kale Khan to Jangpura 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 and
emphasis will be given for the plantation of native trees.

172. 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 4-5m. 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.

173. 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.

Operation stage - positive impact

174. 12720 saplings that would be planted during construction stage will be maintained
through proper watering and protection. A survival rate of at least 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 15" year or so after plantation. Considering a minimum
survival rate of 85% (10812 trees) the net increase in the number of trees because of the
project is expected to be about 9540. Considering that the quantity and value of other forms
of vegetation (young trees, shrubs and 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.
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2. Terrestrial fauna

Design and pre-construction stage — neutral

175. 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

176. Impact: As stated above, there are no endangered or protected species in the project
area. Considering that the project alignment is located mainly in habitation area and urban
centers, the types of fauna present in the project area is limited to stray animals, about few
species of birds and some insects.

177. Construction activities may result in kiling of insects, rodents and other smaller
animals during excavation works for the elevated section and stabling yard of the project
alignment. Similar impacts may also be caused by clearing of trees and vegetation. 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.

178. 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.

179. 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

180. No noticeable positive or negative impacts on terrestrial fauna is expected to occur
during operation of the RRTS.

3. Aquatic fauna and Ecologically important areas

Design and pre-construction stage — neutral

181. Impact: The Stabling Yard RRTS alignment neither crosses nor located near any
waterbody supporting aquatic species and having ecological importance. Therefore, no
noticeable positive or negative impacts on aquatic fauna is expected to occur due to this RRTS
line.

Construction stage — neutral

182. The Stabling Yard RRTS alignment does not cross nor located near any fresh
waterbody supporting habitat of aquatic species or ecological sensitive receptor. Therefore,
no noticeable positive or negative impacts on aquatic fauna is expected to occur during
construction due to this RRTS line.

Operation stage — neutral
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183. No noticeable positive or negative impacts on aquatic fauna is expected to occur
during operation connecting line for Stabling Yard.
D. Impacts on Social Environment

1. Govt. Land and private buildings/flats

Design and pre-construction stage —minor negative impact

184. Impact. The project will require acquisition of Govt. land and acquisition or relocation
or temporary shifting of flats as per the discussion and mutual agreement with flat owners for
the construction of the proposed Sarai Kale Khan - Jangpura Stabling Yard connecting line.

185. As per the land acquisition proposal prepared by NCRTC, the total land required for
various components of the project is estimated as 18.9621ha. All land acquired will be
government land. Table 20 presents the details of tentative land acquisition.

Table 21: Land Acquisition Requirements under the Project

,\‘QT’(I)'_ Type of Ownership Area (Ha)
1 Government Land with Occupancy Tenants* 0.0432
2 Government Land under Connecting Line 1.7089
3 Government Land for Stabling Yard and Staff Quarter 17.21

Total 18.9621

Source: Resettlement Plan for the connecting alignment for stabling yard
*Regarding ownership of land, confirmation is being obtained from Govt agencies and land is lying as
barren land without any physical presence of any occupant

186. 08 individual flats owned by 08 households in an apartment/building /flats are coming
within the shadow of the viaduct and therefore, require relocation/temporary shifting . The IA
will provide adequate and appropriate compensation for their structures as per NCRTC direct
purchase policy and mutual agreement with the flat owners. The significance of impacts on
acquisition of Govt. land and property (private buildings/flats) is considered as major.

187. Mitigation: The Govt. land acquisition will be done as per Govt Policy; acquisition or
relocation or temporary shifting of 8 flats will be done as per NCRTC direct purchase
policy and mutual agreement with the flat owners. The land acquisition and resettlement
impacts have been assessed under in the resettlement plan (RP).

188. Residual impact: Subjected to payment done for acquisition or relocation or
temporary shifting of 8 flats as per NCRTC direct purchase policy there will be no residual
impact.

Construction stage — minor negative impact

189. Impact: Acquisition or relocation or temporary shifting of 8 flats as per NCRTC direct
purchase policy and mutual agreement with the flat owners will be done. Hence, the risk of
forceful acquisition or eviction of affected people for project construction is low.

190. The Govt. land acquisition will be done as per Govt. Policy and acquisition or relocation
or temporary shifting of 8 flats will be done as per NCRTC direct purchase policy and mutual
agreement with the flat owners.

191. Given the small number of affected people, the significance of impacts on acquisition
of Govt. land and private building/flats is considered as minor.



70

192. Mitigation: To avoid having disgruntled affected people or raising of grievances and
complaints against the project 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

(i) Distribute information leaflets on entitlement matrix and compensation rates

(iif) Expedite the payments of compensation by timely provision of budget

193. Residual impact: As described above successful payment for acquisition of Govt land
and acquisition or relocation or temporary shifting of 8 flats will be done as per NCRTC direct
purchase policy and mutual agreement with the flat owners. Subjected to payment done for
acquisition or relocation or temporary shifting of 8 flats as per NCRTC direct purchase policy
there will be no residual impact.

Operation stage — major positive impact

194. With the opening of the RRTS, property values in general can be expected to rise
around the alignment. The large daily influx of RRTS riders will have a large influence on its
surrounding area, especially around the stations. This might lead to an increase in property
values depending on distance from and accessibility to each station. The same applies to
commercial properties. Studies conducted for big infrastructure projects have shown that
projects like MRTS, RRTS etc. usually lead to increase in property value of the area in vicinity
of the project. The same has been considered in the TOD policy notified by MoHUA. With a
RRTS station being constructed at Jangpura and the notification of Jangpura RRTS station as
a TOD node, benefits for the surrounding area can be expected. The station at Jangpura
stabling yard will grant the local community easy access to Sarai Khale Khan station, and from
there integration with Delhi-Meerut, Delhi-Alwar and Delhi-Panipat RRTS. In addition,
commercial development associated with this Multi Modal Integration (MMI) will enhance
economic potential of nearby area including Siddhartha Extension.

2. Public infrastructure and utility structures

Design and pre-construction stage — minor negative impact

195. Impact: 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.

196. 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) 2 nos. poles of 220 kv transmission line
(i) 4 nos. of 33 kv transmission line”

197. 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 not located in a densely populated area,
there is a low risk of receiving complaints from the local public. Hence, the overall significance
of impact is rated as minor.
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198. Mitigation: Shifting of 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 high tension power with concurrence from the concerned agency. Similar
studies will need to be conducted for water supply and sewage lines with the concurrence with
concern agencies.

199. 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.

200. 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 — minor negative impact

201. Impact: Given the amount of utilities that need shifting (2 electric lines) and the area
that the project alignment passes through, it is likely that there will be very minor disruption in
utility services and inconveniences to the local public.

202. Also, this risk is limited to the construction stage only, hence, the significance of the
impacts on local people from utility shifting is rated as minor.

203. Mitigation: The agency for high tension power lines will ensure continued supply of
power 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.

204. 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:

(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.

(i) 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.

205. Residual impact: With the implementation of the mitigation measures described
above the residual impact is expected to minor.

Operation stage — Neutral

206. All activities on shifting of utility structures and restoration of normal utility services and
public services will be completed. There are residential building of Siddhartha Extension is
connected with road from side i.e. front and back side. There will be no hindrance on entry
and exit gate of the residential building from the project alignment. The traffic on the road will
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not be diverted due to operation of RRTS line. Hence, there will be no positive or negative
impacts during operation of the RRTS.

3. Noise and disturbance

Design and pre-construction stage — moderate negative impact

Impact: The connecting line will run through urban areas of Delhi city. This is necessary for
maximizing benefits for the public and making the project economically viable. Due to existing
highly developed highways and railway line network along with continuous habitation around
the Siddhartha Extension existing noise are higher.

207. As discussed in chapter IV, C section 3.3 about 7 locations of receptor have been
identified to be located within 150 m on either side of the project alignment to evaluate impact
as per screening procedure and designing & recommending mitigation measures
accordingly. This does not include any educational institute, hospital and place of worship.
An assessment study on noise level increase due to project undertaken by CRRI (Central
Road Research Institute) is given in Appendix —4. The additional mitigation measures include
installation of noise barrier in Siddhartha Extn residential area are proposed to reduce noise
and vibration impacts based on this assessment study.

208. The proposed measures incorporation of noise reducing design features in the railway
tracks and rolling stock. The complete system excluding depot shall be of ballast less track.
Additional measures including provisions and budget for noise barriers within the project
design stage has been ensured to avoid long-term significant noise related impacts to
residents and sensitive receptors along the project alignment. If mitigation measures are 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 moderate. Above all NCRTC shall be liable to maintain
noise and vibration levels attributed to RRTS system within the existing level/limits. Studies
has proven that sound proof windows glass panel are very effective, if required at some
location despite of all mitigation measures glass panels shall be used. Similarly vegetative
barrier along railway line can also be considered in case of higher noise levels.

209. Mitigation: A number of measures are being taken in project design to minimize and
mitigate noise impacts. These include:
0] 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
(iv) including provision for noise barriers at locations where the noise levels are
expected to exceed baseline levels by more than 3dB(A). Noise barriers are
expected to reduce noise levels by 20 — 22 dB(A).
(v) requirement for operation stage noise monitoring in the operation stage
environmental monitoring plan

210. 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 — moderate negative impact
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211. 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.

212. 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 21. The levels are copied
from the US Federal Transit Administration’s “Transit Noise and Vibration Impact Assessment
Manual”, September 2018.

Table 22: Noise Levels Generated by the Operation of Various Construction

Equipment
Equipment Typical Noise Level 50 ft from Source, dB (A)
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
Pile-driver (Sonic) 95
Pneumatic Tool 85
Pump 77
Rail Saw 90
Rock Drill 95
Roller 85
Saw 76
Shovel 82
Truck 84

213. 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 on Ring Road, Barapula elevated road and Mathura Road
Table 22 present the typical increase in ambient noise level due to increased vehicular
movement.

Table 23: Increase in Noise Levels Due to Increased Vehicular Movement
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Distance (m) Ambient noise Increase ip noise level due to increased
level dB (A) 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

214. 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.

215. Impacts of noise on labor: The effect of high noise levels on the workers operating
the heavy equipment has to be considered. Accordingly suitable control measures like screen
or enclosure around excessive noise source shall be done; most modern technique available
including but not limited to silencer shall be used; periodic maintenance of Plant and
Machinery shall be done.

216. Predicted Construction and Operational Stage Noise Levels: Noise levels
increase during construction stage of connecting line. Noise level during RRTS operational
stage are predicted as per FTA general transit noise assessment procedure. The predicted
results were compared with noise limits of WB-EHS or IFC guidelines and CPCB to assess
impacts on 7 location of receptors identified within 150m of the connecting line alignment to
evaluate impact as per screening procedure and designing & recommending mitigation
measures accordingly. The details of the inputs taken for modeling and results of noise level
prediction study as per Federal Transit Administration (FTA), USA are provided in Appendix
3.

217. Noise Assessment: In addition to this study, NCRTC, has also assigned CRRI to
conduct noise study. In particular for Siddhartha Extension these studies were carried out at
two location firstly railway track and second at gate no. 3 of Siddhartha Extension. The values
monitored at Gate No. 3 Siddhartha Extension is given in the CRRI report and it indicates
noise level between 63.3 d(B)A to 77.8 d(B)A. The complete details of both locations are given
in their report. It is emphasized that existing parameter shall not exceed due to operation of
RRTS. NCRTC is committed to monitor these parameters during construction and operation
as well.

218. All necessary measures shall be taken to bring it at par/below of existing parameters
if excess attributed to RRTS operation. The increase in noise during construction shall be
mitigated appropriately to the possible extent. Further, holistic mitigation measures shall also
be ensured by making following steps. (a) Maintaining the base line data, (b) System
improvement like precast girder/ segments c) provision of 1500m radius of curve to lower the
noise & vibration (d) Only three piers are coming in the alignment passing through Siddhartha
Extension and construction of pile foundation in these locations will be expedite for minimum
disturbance. e) Use of rotatory piling rig having low noise and vibration during construction (f)
Activities of pile cap, pier and pier cap with minimum noise level and vibration level during
construction.

219. CRRI vide their report has recommended to install 3 m height noise barrier in 125 m
of viaduct length to reduce noise level during operational stage of connecting line. It is
anticipated that RRTS will not add to the noise level because RRTS train in this section will
run at very low speed on ballast less long welded rail, which will produce minimal noise. Above
all NCRTC will take possible measures to keep the incremental increase in noise as low as
possible and below a 3 dB(A) increase relative to the existing baseline noise levels. Vegetative
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barrier along at-grade sections of the railway line can also be considered in case of higher
noise levels attributable to RRTS operations. Further; consultancy for “carrying out shadow
study due to construction of proposed viaduct in Siddhartha Extension” is assigned to
consultant and report is enclosed in Appendix 13.

220. 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 analyzed for each of 7 identified
location for receptors with in screening distance. The noise assessment shows that during
operational phase the increase in noise will be less than 3 dB(A) at all assessed sensitive
receptor locations, after installation of noise barrier as recommended by CRRI the levels will
further be reduced. Noise modeling and analysis carried by CRRI also suggests the noise
levels are expected to increase at Siddhartha Extension if mitigation measures are not
adopted.

221. Mitigation Measures: The combined noise level during construction without mitigation
measures is given in Table-2 of Appendix-3. All possible mitigation measures identified in EMP
will be taken to reduce the increase in noise level due to construction. For the operational
phase, there are many options that are used to reduce or mitigate operational noise from the
trains. These include train speed, bogie design in built ballast less track design, signaling
system, dumpers and shock observers and structure shape of viaduct etc. ist!
222. Noise modeling study conducted by CRRI (Appendix 4) recommended 3m noise
barrier for the length of 125m up & down direction at Siddhartha Extension as additional
mitigation measures. Total noise absorption will be 20-22 dB(A) after installation of noise
barrier. After installation of noise barrier, there will not be any significant noise or air born
vibration problem to the residents of Siddhartha extension. Viaduct made of concrete/steel is
sufficient to stop the noise generated by rail and wheel; height of rail level is 24m from ground
and 8.37m from roof level, maximum sound energy will go in upward direction in the form of
primary noise.

223. As discussed above, noise barriers are proposed at severally impacted locations. 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 analyzed and discussed at detailed
design by general consultant and contractors and accordingly EMP will be updated.
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Table 24: Details of Noise receptor’s locations (During Operation Phase)

Increase
in Noise Residual
level Expected | noise level
Noise due during reduction after
S .No. Description LHS/RHS Chalnage foset Existing to RRTS Comt_nned operation in noise mitigation
in km in feet Noise o . Noise without by noise (noise
peration L . )
mitigation barrier barrier)
measures (dBA)
Leq(h) or (dBA)
Ldn (dBA)
1 ISBT Sarai Kale Khan RHS 0+900 165 89.9 53.4 89.9 0.0 NA NA
2 Barapulla Flyover & Nalla Crossing Crossing 1+350 20 89.9 67.2 89.9 0.0 NA NA
3 Siddhartha Extn. LHS & RHS 1+480 23.1 69.5 66.3 70.7 1.7 20 50.7
4 Railway Crossing Crossing 1+680 20 77.1 67.2 77.4 0.4 NA NA
5 Highway Crossing Crossing 1+810 20 77.1 67.2 77.4 0.4 NA NA
6 Hindustan Prefab Limited RHS 1+830 165 73 53.4 73.0 0.0 NA NA
7 Hindustan Prefab Limited RHS 2+000 20 73 67.2 73.7 1.0 NA NA

As per The Noise Pollution (Regulation & Control) Rules, 2010 of MOEFCC/CPCB :
(Silence Zone)- Day Time: 50 Leq dB(A), Night Time: 40 Leq dB(A)

CPCB Limits (Residential Zone)- Day Time: 55 Leq dB(A), Night Time: 45 Leq dB(A)
(Commercial Zone)- Day Time: 65 Leq dB(A), Night Time: 55 Leq dB(A)
(Industrial Zone)- Day Time: 75 Leq dB(A), Night Time: 70 Leq dB(A)
Noise Level Guidelines for Community Noise, World Health Organization (WHO), 1999 One hour Laeq (dBA) limits
IEC Limits (Residential; Institutional; Educational Zone)- Day Time: 55 Laeq (dBA), Night Time: 45 Laeq (dBA)

(Industrial; Commercial Zone)- Day Time: 70 Laeq (dBA), Night Time: 70 Laeq (dBA)
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224. Residual impact: With the design embedded measures such as ballast less track,
bogie design, signaling system, dumpers and shock observers, structure shape of viaduct and
installation of noise barriers as additional measure, long term noise impacts during operation
due to RRTS system (though the generated levels are lesser than the existing levels) will be
fully mitigated for all sensitive receptors including at Siddhartha Extn. The residual levels
during operation will not exceed the existing base line levels indicated in Table 23.

The Proposed viaduct height in the 110 m section of the Siddhartha extension is greater than
the standard height of the remaining part of the alignment to ensure connectivity remains
within the area. Siddhartha extension also has a substantial number of senior citizens residing
across the blocks, hence to ensure residents who may be more vulnerable are not affected,
special consideration has been made to provide high quality structural noise barriers
embedded in the design together with the ballast less tracks that already exists.

4, Vibration

Design and pre-construction stage — minor negative impact

225. 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
route only from Sarai Kale Khan to Stabling Yard at Jangpura and no underground tunnel work
involved. The impacts of vibrations during operation are not anticipated for elevated section.
The vibration impacts induced by increase noise levels in Siddhartha Extn. due to train
operations are not significant on application of Noise barriers as designed by CRRI. It has
been concluded by CRRI that ‘after installation of noise barrier, there will not be any noise or
air born vibration problem to the resident of Siddhartha extension’; further design embedded
measures such as ballast less track, bogie design, signaling system, dampers and shock
observers, and provision of 1500m radius of curve will reduce noise and vibration impact.

226. Impact. A section of project alignment will run through populated urban areas of Delhi.
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. Due to close proximity of stabling yard the train will run
at much lower speeds while passing through Siddhartha Extn which will hardly produce any
Noise. All impacts will be mitigated by the adopting highest international standards.

227. As discussed in chapter 1V, C section 3.3 about 7 locations of receptors have been
found to be located within 150 m on either side of the project alignment. Accordingly, mitigation
measures are designed to mitigate or bring the level of impact to an acceptable level by
implementing mitigation measures identified in the EMP. 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. However,
the sensitive receptors along the Stabling yard line do not include any residential area,
educational institutes, hospitals and places of worship. Hence, the risks related to vibration
during the pre-construction stage is considered as minor.

228. A preliminary vibration analysis has been carried out to understand the impacts of the
rapid rail operations on vibrations. Vibration modeling carried out as per Federal Transit
Administration (FTA), USA for the project is presented in Appendix 5.



78

229. Mitigation: To reduce the risk of vibration a number of mitigative measures are
proposed. These include:
0] conduction of further vibration assessment before the start of construction
works
(i) 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

230. 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 — moderate negative impact

231. Impact: The project alignment (Stabling Yard line) is not located in densely populated
urban areas, except a small segment crossing Siddhartha Extn i.e. 125 mt. There could be
complaints being filed by the local people and attracting negative media attention due to any
impact caused by vibration; by adopting vibration control measures risk of disturbances during
construction work and damage to properties will be low. Even though the risks are limited to
the construction stage the severity of the risks are moderate, hence the overall significance of
vibration related impacts during construction stage is rated as moderate after implementing
mitigation measures as identified in EMP.

232. 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 construction activity that typically
generate more severe vibrations are blasting and impact pile driving. Construction vibration is
assessed in cases where there is a significant potential impact from construction activity. The
ground borne vibration levels during construction stage considering the distance of different
equipment from the receiver are derived. Accordingly, mitigation measures are proposed to
reduce vibration impact. The details of the modeling and results of Vibration Level Predication
as per Federal Transit Administration (FTA) from the project are provided in Appendix 5.

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” 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 23A below.

Table 23A: Construction Vibration Damage Criteria as per FTA guidelines

PPV PPV Approximate Lv, RMS velocity
Building Category (in/s) (mmf/s) in decibels (VdB)

I. Reinforced-concrete, steel or timber 12

(no plaster) 0.5 102

Il. Engineered concrete and masonry 0.3 76 98

(no plaster) .

lll. Non-engineered timber and 5

masonry buildings 0.2 94

IV. Buildings extremely susceptible 3

to vibration damage 0.12 90
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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 5 receptor
locations where the vibration levels are expected to be higher than the threshold value during
construction stage due to Pile Driver (impact and vibratory). These locations must be
addressed during construction stage and no impact piling will be carried out for construction
works. The receptors are located in elevated sections. Details of all receptors are given in

Table 24.
Table 25: Vibration Impacted Receptors During Construction
Construction
Y Section Pile Vibration |Exceedance
S.No|Description |Chainage| X (Latitude) (Longitude) Tvoe driver Damage from FTA
9 yp (impact) |Criteria, PPV Criteria
(in/s)
1 ISBT 0+900 | 28°35'6.83"N | 77°15'31.18"E| Elevated| 0.037981 0.5 -
Barapulla Exceedance
o | Flyover& 1 250 | 28°34'56.10"N| 77°15'25.82"E | Elevated 0.900017 0.5 due to Pile
Nalla Driver
Crossing (impact)
Exceedance
g | Siddhartha | e | 28°34'53.88"N| 77°15'22.43"'E| Elevated 0.725067 05 due to Pile
Extn. Driver
(impact)
Exceedance
4 Railway | 680 | 28°34'50.75"N| 77°15'16.64"E| Elevated| 0.900017 05 due to Pile
Crossing Driver
(impact)
Exceedance
. due to Pile
Highway o g1 " oq " :
5 - 1+810 | 28°34'46.35"N| 77°15'10.93"E| Elevated| 0.900017 0.5 Driver
Crossing .
(impact and
vibratory)
Hindustan
6 Prefab 1+830 | 28°34'43.70"N| 77°15'7.43"E | Elevated| 0.037981 0.5 -
Limited
Exceedance
Hindustan due to Pile
7 Prefab 2+000 | 28°34'31.66"N| 77°15'8.41"E | Elevated| 0.900017 0.5 Driver
Limited (impact and
vibratory)
234. 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.
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(i) Preparation of a vibration monitoring plan by the contractor prior to starting
construction works. The monitoring plan will pay special attention to the 5
receptors identified to be at high risk. The monitoring plan will include: i) setting
of threshold limits (recommended limit is 0.1 in/sec) that should not be
exceeded and procedures to be followed in case 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) At the receptor locations listed in Table 24 no impact piling will be carried out
for construction works. Only bored piling will be carried out at these locations
and all other locations, reducing the vibration levels relative to impact pile
driving.

235.  The Physical Cultural Resources (PCRs) if found 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.

236. Following the data in Table 24 the expected vibration levels construction is lower than
internationally accepted 0.2 in/sec. 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 5
locations of receptor do not exceed 0.1 in/sec.

237. 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 — moderate negative impact

238. Impact: The project alignment (Stabling yard line) do not run through densely
populated urban areas of Delhi city. However, there are chances of vibration and disturbance
for people living/working and commuting near the project alignment and may damages to
structures near the project alignment. Hence, it is extremely important to fully mitigate the risks
at the project design stage and during construction stage. CRRI vide their report has
recommended to install 3 m height noise barrier in 125 m of viaduct length. It has been
concluded by CRRI that ‘after installation of noise barrier, there will not be any noise or air
born vibration problem to the resident of Siddhartha extension’.

239. In order to evaluate the operations stage vibration impacts from the stabling yard line,
vibration modeling has been done as per the FTA guideline. The details of the modeling and
results are provided in Appendix 5.

240. Categorization as per FTA: According to FTA Ground-Borne Vibration Impact
Criteria, all residential buildings are categorized in “Vibration Category 2: Residential”.

241. 95 kmph is the design speed of the system and 85kmph is operating speed as per
categorization of rout with a frequency of 7 trains during peak hour for the year 2025. However,
due to close proximity of stabling yard the train will run at much lower speeds say 30-40 kmph
while passing through Siddhartha Extn. 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 evaluating impact as per vibration screening procedure and designing &
recommending mitigation measures accordingly. The details of vibration sensitive receptors
within the applicable screening distance is given in Table 25. As can be seen there are no
educational institutes, hospitals, religious places, concert halls, television and recording
studios, theatres and old cultural and heritage sites exist along the project alignment.
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Table 26: Vibration Sensitive Receptors along the alignment

Sensitive Category as per Screening Distance
S.No. Receptor Type Number FTA in meter
1 | Siddhartha Extn. 24 Category 2: 70
Residential

242. Base Curve: The generalized projection curves for high-speed trains are shown in
figure 13. 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.

Speed adjustment: -3.5 VdB for speed of 160 kmph

Wheel condition: Assume wheels in good condition. No adjustment is applied. !

Track system: Assume rails are in good condition. No adjustment. st

Track structure: -10 VdB for viaduct

Propagation: 0, Normal propagation is considered, as the underlying soil is fine

sand/ fine silt up to a depth of 40 meter from the ground surface throughout the

alignment.

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 13: Generalized Ground-Borne Vibration Curve
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243. Predicted Vibration levels during operation of proposed Stabling Yard
Alignment: 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 13 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 five locations, threshold
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levels have been further reduced by adopting mitigation measures. The location of impacted
receptors along with reduction with mitigation measures is presented in Table 26 and modeling
results are presented in Appendix 5.

244, Mitigation Measures: Based on Figure 13 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.

245. NCRTC has conduct detailed studies on the noise and vibration impacts focusing on:
i) assessing the condition of buildings along the project alignment and identify structures that
are vulnerable; ii) making recommendations for the design of tracks and viaduct works to avoid
damages to structures along the project alignment during construction and operation of the
RRTS, if require; (iii) vibration impacts induced by increase noise levels in Siddhartha Extn.
due to train operations are not significant with application of embedded measures in design of
RRTS system, track & boggies and installation of noise barriers as designed by CRRI.

246. Residual impact. Based on the information above and Table 26 all vibration related
impacts during operation stage are going to be fully mitigated with application of design
embedded measures and implementing mitigation measures as suggested by CRRI. The
design measures mentioned in rail and track specifications will be further reviewed and
reconfirmed during the operation stage.
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Ground Reduction | Residual
: Borne . : with vibration
Estimated : : Vibration A
o LHS/RHS/ | Chainage Section Distance | Vibration Bt T Level LM Ieygl af_ter
S.No. | Description . . Threshold measures | mitigation
Crossing in km Type (ft) Level, Exceedance,
levels as VdB
VdB VdB
per FTA,
VdB
Barapulla
1 F'ﬁ;’”ear& Crossing | 1+350 | Elevated 20 735 72 15 15 58.5
Crossing
p | Siddhartha | LHS& | 1.480 | Elevated | 231 74.5 72 2.5 15 59.5
Extn. RHS
3 Railway | o oing | 14680 Elevated 20 73.5 72 15 .15 58.5
Crossing
4 g'ghw.ay Crossing | 1+810 Elevated 20 73.5 72 1.5 -15 58.5
rossing
Hindustan
5 Prefab RHS 2+000 Elevated 20 73.5 72 15 -15 58.5
Limited
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5. Occupational health and safety

Design and pre-construction stage — moderate negative impact

247. Impact: The project (Stabling Yard connecting line) is an infrastructure development
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.

248. 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 stabling and project
RRTS alignment line. 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.

249. 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.

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

Construction stage — moderate negative impact

251. Impact: The project will involve construction activities including handling and transport
of large quantities of material and operation of heavy machinery and equipment.

252. Construction material: RRTS construction is a material intensive activity. Large
guantity of different construction materials will be required for construction of elevated
connecting line. 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:

0] Aggregate- 0.2 million cum

(i) Sand — 0.1 million cum

(iii) Cement — 0.5 million tons

(iv) Reinforcement steel — 0.05 million MT
(v) Structural steel — 1000 MT

253. Casting Yard and Batching Plant Impacts: The project envisages use of many pre-
cast components. 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 authorities away from habitation. The tentative locations of casting yards for
various areas is presented in Table 27.
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Table 28: Location of Casting Yard

. . Approx.
Section Location Area (Ha)
Sarai Kale Khan to Stabling In Govt land at Gazipur 70
Yard at Jangpura

254. Outbreaks of malaria, typhoid, cholera etc. amongst the labour force; and given the
current COVID-19 pandemic there is also a risk of construction workers being exposed to this
and other communicable viral diseases, particularly given construction is directly within the
urban area.

255. Health and safety risks for construction workers and community in the project area of
the connecting line during construction and operational stage will be managed as per Health
and Safety Management Plan (HSMP) and CEMP to be prepared following SHE manual and
EMP. The health and safety risk of the project are detailed out in EIA report of Delhi-Meerut
RRTS line. Additional health and safety protocols for prevention and control of the spread of
COVID 19 and other communicable diseases shall be put in place in accordance with
local/national guidelines and international best practices. For COVID-19 related health and
safety risk, the contractor will be required to prepare and implement a COVID-19 Action Plan®.

256. Public Communications: The project PIU have developed and implementing 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. The institutional arrangement and procedure on working of
GRM are given in EIA report of Delhi-Meerut RRTS line.

Operation stage — minor negative impact

257. Impact: Poor health and safety features in project design could result in serious
accidents such as collision, derailment, fire, power outages, or operation stoppage, individual
(staff/passenger) struck in automatic doors etc. Considering that operations of the train and
stabling yard is a long-term activity and the number of people using the Stabling Yard
alignment is limited staff for RRTS operation and maintenance of NCRTC. Based on this the
significance of health and safety risks for the common public during operation is rated as
minor.

258. Other impacts on local communities could be caused be additional stress on resources
required such as water, electricity and waste management for operating the stabling yard line.

259. Public facilities such as water supply, sanitation and washrooms are needed at the
stabling yard. Water requirement for stabling yard would be for drinking, toilets, cleaning and
also for other purpose like AC. The total water requirement will be 87 KLD for the connecting
line and stabling yard out of which 25.5 KLD of wastewater will be generated.

260. The stabling yard at Jangpura will have following facilities: Washing Lines; Operation
and Maintenance Lines, and Offices. These facilities could generate wastewater and noise

8For COVID-19 national restrictions for containing the spread of COVID-19 must be complied with and in
developing the health and safety management plan Government of India (https://www.mygov.in/covid-19) and
World Health Organization guidance (https://www.who.int/emergencies/diseases/novel-coronavirus-
2019/technical-guidance) should be followed ensuring adequate sanitation and welfare facilities including for
hand washing and personal protective equipment are provided to construction workers. Given the specialist
nature of responding to COVID-19 public health officials/experts to be consulted.
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related issues. Problems anticipated are: water supply, sewerage and drainage, oil pollution,
sanitation, effluent pollution and noise pollution.

261. Mitigation Measures: Operation stage health and safety risks for common public will
be managed by implementing all the plans mentioned below.

262. 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.

263. In the unlikely event of simultaneous tripping of all the input power sources or grid
failure, the power supply to stabling yard as well as to trains will be interrupted. A standby
silent type DG set of adequate capacity at stations will sustain the following: essential lighting,
signaling, and telecommunications, firefighting system, lift operation, and tunnel ventilation.

264. Water requirements for the stabling yard will be met through the public water supply
system or purpose built tube wells 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 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 stabling yard and along the viaduct.

265. Package type sewage treatment plant of adequate capacity will be installed in stabling
yard for ensuring treatment of sewage. All wastewater generated 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 waste water treatment system 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.

266. 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 and stabling yard.

6. Physical and Cultural Resources

Pre-construction and Construction stage — minor negative impact

267. Impact: An assessment of the historical and archeological monuments along the
proposed alignment of stabling yard line 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 State of Delhi.

268. Although there are no identified historical and archeological monuments along the
alignment, considering the fact that Delhi is historical city, there is a small possibility that some
artifacts may be buried along the alignment. Hence, during piling works for the elevated
section the contractor may encounter artifacts.

269. 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.
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270. Chance heritage finds: Although not reported there are possibilities that some
artifacts may be found during piling and excavation work.

271. Atleast 30 days before the start of piling 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.

272. 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
1.1 Adverse induced and cumulative impacts
1.1.1 Noise & Vibration levels

273. The project is located in an urban area with the noise level above the permissible level
due to vehicles movement on Ring Road, Barapula elevated road, Mathura Road and existing
railway trunk route. The construction of the proposed RRTS, specifically during site
preparation, land clearing, excavation and piling may potentially cause an increase in noise in
the project area.

274. During project operations, due to existing high background noise levels along portions
of the alignment caused by the existing volume of road traffic on highway and railway trains in
the area and vicinities, receptors may experience a low to moderate noise impact close to
connecting line alignment. Impact will be mitigated by an operating schedule, application of
design embedded measures and erection of site specific noise attenuation panels at the
identified locations. Therefore incremental noise levels from the project is considered not
significant. Moreover, impacts will be addressed by the regular noise monitoring and
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. Above all NCRTC will take possible measures to maintain noise and
vibration levels within the limits . Studies has proven that soundproof windows glass panel are
very effective, if required at some location despite of all mitigation measures glass panels shall
be used. Similarly, vegetative barrier along railway line can also be considered in case of
higher noise levels. The vibration impacts induced by increase noise levels in Siddhartha Extn.
due to train operations are not significant on application of Noise barriers as designed by
CRRI.

1.1.2 Water Quality

275. Water quality is not expected to be impacted by either construction or operation of the
RRTS. Package type sewage treatment plant of adequate capacity will be installed in stabling
yard for ensuring treatment of sewage . 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 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.

1.1.3 Flooding and drainage



88

276. The stabling yard and connecting line alignment is elevated. At grade station is
proposed within stabling yard will be connected with drainage system of appropriate design
capacity. Hence RRTS operations are not expected to contribute in any way in flooding of the
project area.

1.2 Positive induced and cumulative impact analysis
1.2.1 Change in Property Value at/near RRTS corridor:

277. With the opening of the RRTS, property values in general can be expected to rise
around the alignment. The large daily influx of RRTS riders will have a large influence on its
surrounding area, especially around the stations. This mightlead to an increase in property
values depending on distance from and accessibility to each station. The same applies to
commercial properties. Studies conducted for big infrastructure projects have shown that
projects like MRTS, RRTS etc. usually lead to increase in property value of the area in vicinity
of the project. The same has been considered in the TOD policy notified by MoHUA. With a
RRTS station being constructed at Jangpura and the notification of Jangpura RRTS station as
a TOD node, benefits for the surrounding area can be expected. The station at Jangpura
stabling yard will grant the local community easy access to Sarai Khale Khan station, and from
there integration with Delhi-Meerut, Delhi-Alwar and Delhi-Panipat RRTS. In addition,
commercial development associated with this Multi Modal Integration (MMI) will enhance
economic potential of nearby area including Siddhartha Extension.

1.2.2 Economic Activity

278. 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. Further integration of Delhi-Ghaziabad-Meerut, Delhi-Gurugram-Rewari-Alwar,
Delhi-Sonipat-Panipat RRTS corridors at Sarai Kale Khan and also the provision of an RRTS
station at Jangpura stabling yard which will enhance the connectivity of the area with other
places. In addition commercial development associated with this Multi Model Integration (MMI)
will enhance economic potential of nearby area including Siddhartha Extension.

1.2.3 Air Quality

279. 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.

F. Expected Benefits from the Project

280. 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. The project will generate employment opportunity for
skilled and semi-skilled during construction and operational stage.



89

VI. ANALYSIS OF ALTERNATIVES
A. Introduction

281. This chapter discusses the analysis of alternatives that have been considered for this
RRTS alignment. 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 alternative options has been done for arriving at the most routes for the connecting
line 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 the decision.

B. “With” and “Without” Project Scenario

282. The ‘With’ and ‘Without' project scenarios are analyzed with this backdrop of
requirement of reliable quality infrastructure for sustained growth of NCR economy and
consequent well-being of its inhabitants.

283. 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:

(1) Fast and safe connectivity, resulting in saving of fuel, travel time and total
transportation cost to society;

(i) 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.

284. 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. Alternatives of RRTS Alignment and Facilities

285. Alternate alignment options study for connecting line was carried out. Due to highly
developed highways and railway line network along with continuous habitation around
Jangpura area, the connecting line will mandatorily pass through settlement only on the lines
of all mass transport systems all over world including metro lines to serve the purpose. Sarai
Kale Khan is common point for operation of all the three envisaged RRTS corridors namely
Delhi-Ghaziabad-Meerut, Delhi-Gurugram-Rewari-Alwar and Delhi-Sonipat-Panipat and all
the corridors are originating on elevated station only, therefore connecting Sarai Kale Khan to
Jangpura stabling yard through viaduct is only technical option. The connecting line alignment
starts at chainage of km 0+950 and ends at km 23+000. The alignment crosses Delhi Metro
at chainage of km 1+150, Barapulla flyover and nalla at chainage of km 1+400, Siddhartha



90

Extn. at chainage of km 1+500 and Railway line at chainage of km 1+700. A length of 125 m
of viaduct will pass through Siddhartha extension colony. Options study through/along
Siddhartha Extension has also been carried out by NCRTC enclosed at Appendix-10.

286. The alignment of viaduct is also found most suitable from Engineering, Social and
Environmental considerations. Based on the alignment survey data, it is concluded that the
alignment through Siddhartha Extension is shortest and will be met with the existing design of
Delhi-Ghaziabad-Meerut RRTS corridor and will have to be created for faster and fairly
comfortable movement of commuters. During the finalization of the alignment of the
connecting line, various alternate alignment options were explored so as to minimize the
adverse impact on land acquisition and resettlement. The alignment /design finally adopted
was found technically most suitable and impacting less to private properties. The private land
was avoided as much as possible and the stabling yard is also accommodated in available
government land. However, technical and engineering constraints were one of the major
concerns during exploration of various alternatives. The selection of location of stabling yard
was governed by the availability of Government owned land, which is premises of an
abandoned factory and hence which does not have any resettlement impacts. The various
options studied are described in the Appendix 10.

287. Option-lll was preferred over other options to minimize resettlement impact on 16
residential flats of Siddhartha Extension. The alignment of the connecting line was finalized
after considering merits and demerits of various alignment options. Due to the short distance
between Sarai Kale Khan station and Stabling Yard at Jangpura, the alignment options are
very limited and the final alignment passing through Siddhartha extension is the best possible
option, considering that any other alignment route would have resulted in significant
resettlement issues elsewhere. The columns of the elevated viaducts will be placed in such a
way that in operational phase traffic will not be impacted and free movement from one side of
the viaduct to the other is secured. 08 individual flats owned by 08 households in an
apartment/building /flats are coming within the shadow of the viaduct. To avoid inconvenience
to the residents of these flats, these 08 individual flats need to be acquired or relocated or
temporarily shifted as per the discussion and mutual agreement with the flat owners. Although
the acquisition or shifting of these households is not a prerequisite for taking up the
construction of the viaduct, a proposal for purchase/temporary shifting is envisaged to avoid
discomfort to the residents during the construction period. This option is technically viable,
besides this alignment has the least environmental and resettlement impact as compared to
Option-I and Option-Il. The comparison of plans showing all options is given in Appendix 10.

288. Land being one of the most precious commodities in India, 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 land acquisition, acquired of Govt is
required only. Timely and well planned execution will eventually prove economical as any
delay in the construction results in cost escalation.

289. Alignment of connecting Line: The alignment for the proposed Sarai Kale Khan -
Jangpura Stabling Yard RRTS line has been finalized after taking into account technical,
environmental and social concerns, considerations of highway and railway traffic crossing,
integration with the planned RRTS 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:

0] Minimum or No private land acquisition,

(ii) Least disturbance to properties,

(iii) Minimum disturbance to people and

(iv) Minimum disturbance to ecology/ biodiversity.
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290. Inthe 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.

291. Location of Stabling Yard: Several alternatives have been considered for stabling
yard location. Based on techno-economic, social and land acquisition, and accessibility
aspects one stabling yard at Jangpura is being finalized. The stabling yard planning is based
on following assumptions:

0] Enough space should be available for establishment of a stabling yard.

(i) All inspection lines, stabling lines are designed to accommodate one train set
of 12- Car each and space earmarked for future provision.

(i)  All Stabling lines are designed to accommodate one trains of 12- Car each.

D. Conclusion

292. Based on the analysis of alternatives as discussed above, it is found that alignment for
connecting line from Sarai Kale Khan RRTS station to proposed Stabling Yard at Jangpura is
the only alignment based on technical, economical, social and environmental aspects during
construction and operational stage of the project. 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.

VIl.  CONSULTATIONS, PARTICIPATION AND INFORMATION DISCLOSURE

A. Consultations

293. Asrequired 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.

294. Identification of Stakeholders: 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:

0] Ministry of Environment, Forest and Climate Change, Delhi
(i) Delhi Pollution Control Committee

(iii) Central Ground Water Authority

(iv) International NGO: World Wildlife Fund

(v) Local NGOs in Delhi

(vi) Delhi Development Authority

(vii)  Municipal Corporation of Delhi

Table 29: Summary of Stakeholder Consultation

NS(I)'_ Name and Designation dislgagged
1 Mr. U.W. Hood, En(\j/ironmental Istudri]es and imé)lact assgssment
; : under Sarai Kale Khan to Stabling Yar
Advisor/Project, NCRTC section, project proposal, alignment, detailed,
design report, LA and R&R issues in the
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Sl

No. Name and Designation

_Issue
discussed

project,

2 Mr. Subodh Kumar, CPM,
Delhi, NCRTC

Day to day coordination and prodgress,
requirement of information and data and
design of Delhi section

Chief Engineer, Delhi,

3 Mr. Raees Ahmad Khan, Dy.

Day to day coordination and progress,
requirement of information and data and

NCRTC design of Delhi section

4 Mr. Manoj Kumar, Day to day coordination and progress,
Executive Engineer, requirement of information and data
Delhi, NCRTC

S Mr. Devansh Gautam, Day to day coordination and progress,
Engineering Associate, requirement of information and data
Delhi, NCRTC

6 Mr. Vikram Singh,
Junior Engineer, Delhi,

Day to day coordination and progress,
requirement of information and data

NCRTC

1.2 Public Consultation

295. Consultations were held with key stakeholders, local communities and affected people
during social and environment impact assessment study as well as will be continued during
the process of land acquisition. During study preparation the consultation is limited to informal
discussion and perception surveys including focused group discussions. Issues associated
with environment, health and safety were also discussed during the consultation meetings as
part of study. 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 7.

296. The public consultation was carried out as part of impact assessment study (Social
and Environment) at two locations in Siddhartha Ext, Pkt-C, Ward: Bhogal, District: South East
Delhi on 4/12/2020 and 6/12/2020. The communities were informed in advance about
consultation dates and agenda and were encouraged to attend consultation including female
member(s) of their family. NCRTC is regularly interacting with residents of Siddhartha
Extension, Senior Citizen Welfare Forum and RWA and keeping them well informed about the
details of RRTS construction. Details of such meetings in chronological order are summarized
in Table 29.

Table 29: Interaction with SCWF and RWA

Date Meeting Hold with Remarks
27.08.2020 Flat Owners-24 Nos Concerns from RWA of Siddhartha
10.09.2020 Flat Owners-24 Nos Extension were addressed and
30.09.2020 SERWA formally communicated through
21.10.2020 | Sr. Citizen Welfare Forum letter dated 05.07.2021 and
17.08.2021 from NCRTC to Sr.
07.11.2020 Flat Owners-24 Nos Citizen Welfare Forum, copies of
10.11.2020 Sr. Citizen Welfare Forum these are enclosed as Appendix
10.11.2020 SERWA 9. Copy of MOM conducted on
09.01.2021 Flat Owners-24 Nos 06.01.2022 enclosed in Appendix
12.06.2021 Flat Owners-24 Nos 11
13.07.2021 Sr. Citizen Welfare Forum
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no. 195 & 196.

24.07.2021 Flat Owners-8Nos.

14.08.2021 Flat Owners-8Nos

06.01.2022 Sr. Citizen Welfare Forum along
with ADB

23.05.2022 Siddhartha Extension Sr.Citizen’s Focused Group Discussion
Welfare Forum and SERWA along
with ADB, External Monitor
Consultant-Social, & Environment,
General Consultant-Social Expert

05.07.2022 Residents of Siddhartha Extension | Community Interaction
along with ADB environment and Programme- DDA Community
social safeguards specialists, Hall, Pocket-C, Siddhartha
NCRTC, External Monitor Extension
Consultant-Social, & Environment,
General Consultant-Social Expert

23.07.2022 Residents of Siddhartha Extension | Community Interaction
along with ADB environment and Programme- DDA Community
social safeguards specialists, Hall, Pocket-C, Siddhartha
NCRTC, & General Consultant- Extension
Social Expert

29.10.2022 Meeting held with resident of Block | Grievance Redressal Committee-

Meeting on 29.10.2022 regarding
objection received on draft EIA
and RP letter 27.06.2022.

297. In addition to the individual consultation with project affected households (owners of
24 nos. flats and members of senior citizen welfare forum), a total of 20 persons (3 females
and 17 males) were consulted in consultation meetings/focused group discussions. Some of
the major issues that were discussed and feedback received from the individuals during the
course of the consultations and measures to address the same are summarized in the below

Table 30.
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Table 30: Summary of Public Consultation

measures along
with preferred type
of compensation,
Problem if any
foresee in case of
displacement.
Alternate option in
case of loss of
livelihood.
Suggestion if any in
case of relocation.
Participation of
community in
project planning
and
implementation.
Concerns regarding
land acquisition,
resettlement and
compensation in
construction of
RRTS project

Sl. Date and Name of Participants Professio Age Gender Issues Discussed Measures Taken

No. Location n (Yrs)
Date : 04- M.C.Gupta Retire 76 M Problem with ¢ No improvement of transport facilities
12-20 d existing transport in this area. Because the alignment is

1 | Locality: M.M.Gupta Retired 74 M facilities. passing through this area is for
Siddhartha | v.D.Sharma Retired 70 M Importance of maintenance yard of RRTS. It is not for
Ext, Pkt-C | Surjeet Singh Retired 69 M RRTS project in use of passenger transportation.
Ward: M.L.Ahuja Retired 73 M transportation. ¢ Blockage of sunlight of flats. Greenery
Bhogal P.K.Saha Retired 62 M Negative impacts of | will be affected due to cutting of trees.
District: Mrs.K.Kapoor Retired 69 F the project (on Pollution will be increased. Playground
South East [ "pr ajita Researche | 52 F environment & of children and walking ground of Sr.
Delhi r social) and citizen will be fully affected.
Amarjeet Kaur Lamba | Teacher 48 F mitigation ¢ Health related problem will be rise due

to disturbance from noise and vibration
in construction, even operation stage.
Residents living in this block will be
unsafe for all time. High risk of
accidents during construction and
operation stage, because it is passing
very close to our houses and upon our
buildings.

Building May cracked due to heavy
vibration during construction. Approach
road will be disrupting during
construction. It will be hamper the
services of school buses and
emergency services like, Fire
Ambulance etc.

Water level is only around 2M in this
colony, so water logging will be a major
issue during construction of RRTS
pillars.

Depreciation of cost of flats.

NCRTC considering only 8 flats as
affected flats. We are strongly
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Sl.
No.

Date and
Location

Name of Participants

Professio
n

Age
(Yrs)

Gender

Issues Discussed

Measures Taken

opposing this thought. Total 104 flats in
this residential block. All are adjoining
with each other, so if the 8 flats will be
demolish then how rest will not be
affected.

People suggesting that yard should be
shifted at other place or alignment
should be changed.

This is 36 years old colony Mostly
retired peoples living in this pocket.
Their sentiments attached with this
colony. It should be regarded.

All 104 flats of this residential block
should be considered as affected (In
case there is no option to change the
alignment).

A new access road should be
constructed and connect it to Barapula
exit point for smooth vehicle movement
of this colony. (In case there is no
option to change the alignment).

Park should be maintained properly
after construction. (In case there is no
option to change the alignment).
Safety issues must be taken under
consideration during project planning
and execution.

Local people must be consulted during
construction and their issues (If any)
should be solved immediately by
project authority.

Date : 06-
12-20

Ram Mehrotra

Service

56

Ashu Sharma

Business

42

Arvind Tirpathi

Business

50

<L

Problem with
existing transport
facilities.

NCRTC should consider alternate
alignment (If possible)
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foresee in case of
displacement.
Alternate option in
case of loss of
livelihood.
Suggestion if any
in case of
relocation.
Participation of
community in
project planning
and
implementation.
Concerns
regarding land
acquisition,
resettlement and
compensation in
construction of
RRTS project

Sl. Date and N - Professio Age Issues Discussed Measures Taken
. ame of Participants Gender

No. Location n (Yrs.)
Locality: Sukhvinder Sigh Service 45 M Importance of Compensation should be calculated
Siddhartha Jitendra Kr Joshi Business 58 M RRTS project in as per the area and space occupied
Ext, Pkt-C Tarun Arya Business 40 M transportation. currently by the individual residents
Ward: Nikhil Bhatnagar Service 40 M Negative impacts and the quality of construction of the
Bhogal Dr.Arun Goel Doctor 60 M of the project flats.
District: Manish Karn Business 42 M Preferred type of If for some reasons, NCRTC is not
South East Sachin Lamba Service 42 M compensation, able to reach the compensation
Delhi Dr.T.K.Chakarvarty Doctor 64 M Problem if any amount to the satisfaction of the

residents, then in that scenario;
second option will be exercised of
providing same size of flat and quality
of construction to the affected
residents. Same type of area/locality
should be considered.

The residents should be given bank
guarantee of the value of 1.5 times of
the mutually agreed value of the flats
between NCRTC and residents, in
case of residents being required to be
relocated while exercising second
option.

The affected residents should be
given better offer as compared to their
present conditions.

All expenses related to relocation,
furnished rental house, cost of shifting
twice (once moving from Siddhartha
Extn. to rental house and from rental
house to new house) and other cost
overrun expenses as compared to the
present ones, would be borne by
NCRTC till the handover of the newly
built flats.
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Sl.
No.

Date and
Location

Name of Participants

Professio
n

Age
(Yrs.)

Gender

Issues Discussed

Measures Taken

e Adequate time to shift and prior
information should be given to the
affected persons.
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298.

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.

299.

On 23 May 2022, ADB environment and social safeguards specialists conducted

focused group discussion with Siddhartha Extension Senior Citizen’s Welfare Forum
(SESCWEF), Siddhartha Extension Residential Welfare Association (SERWA) including Mrs.
Vinni Goyal and Mrs Annu Vajpayee along with NCRTC, External Monitor Consultant-Social,
External Monitor Consultant-Environment, General Consultant (Social Expert). The outcome
of discussion/suggestion along with NCRTC response are given in Table 31. The list of
participants and consultation photographs are presented in Appendix 12.

Table 31: Consultation With Siddhartha Extension Residents

communication

available may choke further assessing
to roads, drainage, Vehicle parking, and
Traffic problems may arise when
construction will start

Issue Discussion/Suggestion NCRTC Response/ Measures
Taken

Existing People raised their concern that the | The proposed RRTS alignment

transport and | existing infrastructure, which is already | is on an elevated viaduct

structure and will take minimal
space. Due to NCRTC structure
there will be no impact on
existing infrastructure either
temporarily or permanent.

For traffic issues proper road
diversion will be planned and
sufficient nos. of Traffic
marshals will be deployed to
maintain the smooth movement
of traffic during construction.

Presently, society is affected by the
backflow of Barapulla Nala and the
construction by NCRTC may increase
the frequency further.

Only 3 piers of elevated viaduct
are coming in the Siddhartha
Extension. Their locations are
so planed that they are not
infringing with the
existing stormwater  drainage
system and hence there will no
impact on the drainage system
due to construction of RRTS
viaduct structure.

Residents raise their concern that due
to the passing of the viaduct the sunlight
will get impacted.

M/s- Green Tree Building
Energy Pvt Ltd has conducted
shadow and wind analysis. The
report clearly states that the
average hours of blocks shaded
due to viaduct is only 0.37
hours (22 Minutes) however
this could be more in specific
cases.

Existing
drainage and
Ground Water
Condition
Blocking of
Sunlight

300. Decline
in Property
Value

301. Values of flat will be declined

302. Studies conducted for
big infrastructure project have
shown that project like MRTS,
RRTS etc. usually leads to
increase in property value of the
area in vicinity of the project.
303.
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Issue Discussion/Suggestion NCRTC Response/ Measures
Taken

304. RRTS station is being
constructed at Jangpura and
will integrate with Delhi-Meerut,
Delhi-Alwar, Delhi-Panipat
RRTS, Sarai Kale Khan ISBT,
Nizamuddin railway station at
Sarai Kale Khan. In addition,
commercial development
associated with this Multi Modal
Integration (MMI) will enhance
economic potential of nearby
area including  Siddhartha
Extension

305. Two Community Interaction Programme (CIP) with residents of Siddhartha Extension
people were carried out at DDA Community Hall, Pocket-C, Siddhartha Extension on
05/07/2022 and 23/07/2022.

306. The main concern/issue raised by the residents of Siddhartha Extension during
community interaction programme on 05/07/2022 are (i) The safety aspects of the residences
during the construction of RRTS.(ii) Environmental effects of the project on society; (iii) Poor
and restrictive road connectivity of Siddhartha extension worsened due to blockage and
diversion of Sankat Mochan Marg by NCRTC for utility shifting;(iv) A concern was raised that
the construction of the RRTS corridor will occupy very big area of residents’ parking; (v)
Presently, society is affected by the backflow of Barapulla Nala and the construction by
NCRTC may increase the frequency further; (vi) Due to the construction of the RRTS corridor
there will be a restriction on the movement of vehicles; (vii) Presently, the emergency services
(Ambulance, Firefighting etc.) are not accessible to the residents during disaster;(viii) Reasons
for selection of option-3 by NCRTC over option-1 and option-2;

307. The main concern/issue raised by the residents of Siddhartha Extension during
community interaction programme on 23/07/2022 are (i)the residents of Siddhartha extension
are concerned about the noise/vibration and do not accept the analysis and mitigation
measures suggested in CRRI report and similarly for Shadow analysis report. (ii) residents
categorically said that there will be no positive impact of the RRTS viaduct passing through
Pocket C and insisted either go with option 1 i.e. by passing Siddhartha Extension or shift
Stabling Yard. (iii) society is in seismic zone IV, due to earth quack heavy damage will occur.
(iv) economic value of the property will fall due to passing of RRTS Stabling Line Viaduct. (v)
senior citizens are worried about the safety and discomfort during construction of RRTS
Viaduct.

308. The outcome of discussion/suggestion along with NCRTC response are given in Table
32. The list of participants and consultation photographs are presented in Appendix 9A
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Table 32: Discussion/Suggestion of community

S.No.

Issue

Discussion/Suggestion of
community

Response/Measures taken
by NCRTC

Safety aspects

Specific concern was about
construction methodologies,
community health and safety,
referring to involved high risk
during - traffic flow, crane
operation and girder launching.

These concerns are being
addressed by NCRTC
promptly. Probably RWA and
SESCWF are not
disseminating the information
to the residents transparently.
However, all the previous
correspondences are now
made available through MoM,
which is  attached in
Annexure-1. NCRTC has
“SHE” documents that have
elaborated the “Safety Health
and Environment”
requirements. Safety issues
shall be duly taken care during
construction and operation
phase.

Construction of  Kailash
Colony station and line no. 7
through Kalyanpuri in Delhi by
DMRC and Nagpur metro are
some examples of the public
transport passing through/in
the vicinity of residential
area/colonies. These
constructions are good
examples of handling safety,
concerns, etc. NCRTC s
committed to follow better
safety norms. If residents want
to know the detailed measures
envisaged, NCRTC can
organize a half-day workshop
at the office of CPM, Delhi.

Environmental
effects

Residents wanted to know
Environmental effects of the
project on society related to
noise and vibration.

Draft Environment Impact
Analysis (EIA) report including
Environment Management
Plan and Mitigation Measures
have already been shared
with the residents on 1% April
22. This report is also
available on the NCRTC
portal. Hard copy of the same
was also given to residents on
05/07/2022. The community
workshop was kept to discuss
the Environment and social
impacts as well as mitigation
plans  of the  viaduct
subcomponent. The workshop
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S.No. | Issue Discussion/Suggestion of Response/Measures taken
community by NCRTC

is part of an action plan to
strengthen the NCRTC'’s
community engagement,
consultation, information
disclosure and grievance
redress. Accordingly, experts
were available to explain all
such issues in the meeting on
05.07.2022

3 Connectivity Poor and restrictive road | NCRTC had provided

issue connectivity of  Siddhartha | alternate route during utility
extension are worsened due to | shifting work of water pipeline
blockage and diversion of | of Delhi Jal Board at Sankat
Sankat Mochan Marg by | Mochan Marg. NTRTC has
NCRTC for utility shifting. planned for alternate
arrangements during
construction of viaduct too.

4 Lack of MoM of previous meetings and | The list of all the previous
information concerns not shared with them. | correspondence shared with
sharing residents is in Annexure -3

attached with MoM dated
14.07.2022

5 Parking A concern was raised that the | Animated walk-through video
construction of the RRTS | was shown to the residents to
corridor will occupy very big | explain the project and plans
area of residents parking. of NCRTC, the issue is duly

addressed and documented in
the shared report.

6. Stormwater Presently, society is affected by | Only 3 piers of elevated
the backflow of Barapulla Nala | viaduct are coming in the
and the construction by NCRTC | Siddhartha Extension. They
may increase the frequency | are so placed that they are not
further. infringing with the

existing stormwater drainage
system and hence there will
no impact on the drainage
system due to construction of
RRTS viaduct structure.

0. Access to Presently, the emergency | Accessibility of emergency
Emergency services  (Ambulance, Fire | services like Ambulance etc
services fighting etc.) are not accessible | will not get affected due to the

to the residents during disaster, | work being carried out by
the situation may get worse. | NCRTC.

NCRTC’s plans to resolve the

existing situation.

10. RWA NCRTC has purchased 4 nos. | It is the responsibility of the

permission of flats without the permission of | individual flat owner and if
RWA. there is any guidelines, the
same shall be made available

to NCRTC for future action.

11. Workflow chart | A simple workflow chart of the | Workflow chart shall be
project implementation was | provided before the

requested by the residents.

commencement of work.
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S.No. | Issue Discussion/Suggestion of Response/Measures taken

community by NCRTC

12. Water level Pilling is technically not possible | It may be informed that

in this area as the water level is | NCRTC is constructing piles in
1.5 m below the ground level | the vicinity of Siddhartha Extn
and piling work will cause | colony in Sarai Kale Khan
liquefaction of soil and the pile | where recorded water table
will fail. Even during piling, the | during rainy season is two
surrounding structures will get | meters below ground level
damaged being 40 years old. and NCRTC has successfully
constructed all the piles within
the stipulated time. Problem of
Siddhartha  Extension is
similar to Sarai Kale Khan and
NCRTC will handle the
situation with the help of
designers/ consultants/
contractors.

13. Traffic, access | Ms. Anu Vajpayee. For point a): The list of all the
to basic a) MOM with NCRTC and | previous correspondence
amenities, ADB dated 23.05.2022 | shared with residents is in
traffic not circulated. Annexure -3 attached with
management, b) RRTS viaduct has a great | MoM dated 14.07.2022
Noise and impact on the park.

vibration, mode
of land
acquisition.

c) It has not been mentioned
anywhere in the report
that this is a DDA built
society.

d) As per NCRTC’s plan, 8
RRTS corridors will cross
the Sarai Kale khan.
Therefore, there will be a
lot of traffic on the stabling
line. Additional traffic is
also expected due to
Jangpura being a terminal
station.

e) There have been many
meetings, but my name is
not being mentioned in the
minutes/ reports.

f) Please provide a
demonstration of noise &
vibration mitigation
measures.

g) What will happen if
negotiation fails under the
direct purchase policy of
NCRTC.

For point b): Animated walk-
through video was shown to
the residents to explain the
project and plans of NCRTC,
the issue is duly addressed
and documented in the shared
report.

For point c): DDA is referred to
in the EIA, for example in
paragraph 1.3, Institutional
Administrative Framework.
For point d): Sarai Kale Khan
is originating station for all the
3 interoperable RRTS
corridors. Jangpura is an
Operational Control Center
(OCQC) with associated
facilities, a Stabling yard, and
a terminal station.

For point e): The name
appears in the attendance
sheet but individually it was
not mentioned so that privacy
is not violated. However, in the
future, it will be taken care of.

For pointf): Duly addressed by
Mr. Naseem Akhtar-Sr.
Scientist, CRRI Expert, Noise
& Vibration further para-12 of
MoM can also be referred to.
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S.No.

Issue

Discussion/Suggestion of

community

Response/Measures taken
by NCRTC

For point g): If negotiation will
fail the RFCTLARRA 2013 will

apply.

14.

Blockage of
road, Report
sharing, mental
agony,
Permission,
compensation.

Mr.

Kamlesh

Raghuvanshi,

President, RWA

a)

b)

d)

f)

At P58 the work has not
been completed by
NCRTC within
committed period of 6
months. Even the
extended period of road
blockage was  not
informed to the RWA by
NCRTC.

Residents of Siddhartha
extension have not been
provided with the
minutes of meetings
since 2019.

Project impact
assessment report not
shared in hardcopy to
the residents of
Siddhartha  Extension,
and it is difficult for them
to download 800 pages.

The compensation
amount provisioned by
NCRTC to the residents
for mental agony likely
to be caused due to
passing of trains.

Under what authority
NCRTC has purchased
four flats without
permission of RWA.

He informed that 700
persons living in Pocket
C are directly affected
which includes (i) 8 units
of block 219 & 220 and
(i)104 units of the 2

blocks on each side of
the viaduct. He
demanded

compensation for all or
align the viaduct beyond
the periphery of
Siddhartha  Extension
Pocket-C.

For point a): The reason was
explained by CPM in the
meeting. The delay is on
account of underground cable
which was not informed by
Gurudwara. Work will be
completed soon.

For point b): The list of all the
previous correspondence
shared with residents is in
Annexure -3 attached with
MoM dated 14.07.2022

For point c:\): during the
meeting on 05.07.2022 hard
copies of EIA& RP reports
were distributed. It is further
emphasized that NCRTC
reduces hard copy printing
and prefers digital mode.

For point d): No cash
compensation for indirectly
affected person as explained
in all earlier meetings
including 23.05.2022. It is
reiterated again that there will
be no cash compensation
however all indirect impacts
will be mitigated by the highest
international standards.

For point e): It is the
responsibility of the individual
flat owner and if there is any
guidelines, the same shall be
made available to NCRTC for
future action.

For point f):- There is no such
compensation provisioned for
indirectly affected residents.
The compensation is only
admissible to the displaced
persons. Accordingly, the
provisions are kept in the draft
RP.




104

S.No.

Issue

Discussion/Suggestion of
community

Response/Measures taken
by NCRTC

15.

Connectivity,
devaluation of
property rates,
access to
emergency
services, hoise
and vibrations

Mr. Ashwinder Singh Lamba

a) NCRTC has constructed
the diversion at
Gurudwara which has
resulted into stressed
connectivity to
Siddhartha  extension
colony. Similar situation
can be envisaged during
implementation of the
said project.

b)  Devaluation of property
due to overhead high-
tension line, Barapullah
fyover and RRTS
corridor.

c) Difficulty in movement of
emergency services
(Ambulance,
Firefighting, etc.) during
a disaster.

d) The effects of noise and
vibrations on the
residents of Siddhartha
extensions what will be
the measures.

For point a): NCRTC had
provided alternate route
during utility shifting work and
has planned for alternate
arrangements during
construction of viaduct too.

For point b): No comment as
there is no statistical basis.

For point c): Accessibility of
emergency  services like
Ambulance etc will not get
affected due to the work being
carried out by NCRTC.

For point d): Mr. Naseem
Akhtar, Sr. Scientist, CRRI
has carried out noise and
vibration studies for all the
metro in India. He has
revalidated the findings/ data
and its documentations in the
CRRI report on noise and
vibration. He had assured that
there will not be any increase
in noise and vibration due to
the operation of RRTS.

16.

Required
Permission,
Flat cost,
implementation
schedule

Mr. VK Aggarwal

a) We have lost faith in
NCRTC as all the
residents of pocket C
are affected by the
project and NCRTC has
not disclosed the
compensation amount
payable to all the
residents for expected
distress.

b) As per NCRTC plan, two
piers are falling inside
park of pocket C.
NCRTC has not been
applied/ taken for NOC
from SERWA.

C) The cost of flats is
inclusive of all the area
inside the Siddhartha
Extension colony
including the park area.
The land occupied in the
construction will result in

For point a): NCRTC will
improve coordination. There is
no such compensation
provisioned for indirectly
affected residents. The
compensation is only
admissible to the displaced
persons.

For point b): SDMC & DDA
have given permission for
construction and all
consultative  meeting are
conducted towards this issue
only.

For point c): NCRTC has
engaged a consultant and
report shall be shared shortly.
For point d): No comment
however it is the responsibility
of the individual flat owner.

For point e): Workflow chart
shall be provided before the
commencement of work.
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S.No.

Issue

Discussion/Suggestion of

community

Response/Measures taken
by NCRTC

d)

e)

reduction of cost of their
flats.

NCRTC is using a divide
and rule policy to
purchase the flats.

Work chart of the project
for completion of work to
be provided by NCRTC
in a simple way.

17.

Disaster,
Corridor of
impact,
structure
safety, speed
and frequency
of train.

Mr. Arvind Tripathi

a)

b)

d)

f)

Block 195-196 located in
the close vicinity of the
stabling yard alignment.
Therefore, it is under
potential danger due to
any natural and man-
made disaster.

Complete land of
Siddhartha Ext. belongs
to SERWA and not to
any Govt. agency like
DDA, SDMC etc.

A letter dated
27.06.2022 was written
to NCRTC regarding
representation of block
195-196, but no reply
has been received till
now.

What is the difference
between 5 m COI and
12.5 m COl as
mentioned in the draft
EIA.

The buildings of
Siddhartha  Extension
are load bearing old
structure.  How  will
NCRTC ensure the
structural safety due to
vibration during
construction period.

As per EIA report
operation speed is 85
KMPH with frequency of
7 trains, whereas it has
been said during

For point a): Viaduct is
designed by national &
international experts,
construction activity will be
taken up based on approved
design and drawing taking
extra care of earthquake and

wind forces.

For point b): SDMC & DDA
have allotted land for
construction and all
consultative  meeting are
conducted towards this issue
only.

For point c): The contents are
under examination and a reply
will be sent shortly.

For point d): Corridor for
purchase of property is based
on the safety requirement of
5m on either side of the edge
of the viaduct/parapet, the
corridor of the direct impact
that has been considered and
studied is 10m on either side
of the alignment. In total a
strip of about 25m (10m on the
left + 5m pier width + 10m on
the right) i.e.,, 12.5 m either
side of the center line has
been studied as the direct
impact zone.

For point e): A study to assess
the stability of the structure is
in progress.

For point f): This will be replied
to in our response to your
letter dated 27.06.2022.
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S.No. | Issue

Discussion/Suggestion of
community

Response/Measures taken
by NCRTC

meeting that train will
run at very low speed.
What is the factual data?

18. Meeting Venue

Mr. M.M Gupta, President
SESCWF objected the
organized consultation meeting
in the Siddhartha Extension
campus due to poor condition of
its community center. He
proposed to hold the meeting
outside the colony.

The person was requested to
suggest the place, date and
time and expected number of
participants for making
arrangements by NCRTC.

19. Meeting time

Mr. Raghuvanshi, President
(SERWA) informed that he is
Government Officer and most of
the residents are service class.
Therefore, he suggested
holding a meeting on weekends.
Further, he was requested to
propose the venue in
consultation with Mr. MM
Gupta.

Noted and shall
complied.

be duly

20. Reply on letter

Mr. Mohan Ahuja complained
that his RTI on the project was
not replied by NCRTC.

Will be replied to within the
prescribed time limits.

21. Reply on letter

Mr. Arvind Tripathi complained
that the letter dated 27.06.2022
has not been replied.

The contents are under
examination and a reply will be
sent shortly.

309. Residents

are also

communicating their

grievances

through CPGRAM/

RTI/correspondence; details as given in Table 33. The response given by NCRTC is provided

in Appendix 15.

Table 33: Details of grievances through CPGRAM/ and RTI

Sr. No CPGRAM/RTI/Correspondence Dated Replied on
1 RTI 10.06.2022 07.07.2022
2 Correspondence from Siddhartha 27.06.2022 01.09.2022
3 CPGRAM Ref. PMOPG/E/2022/0173456 29.06.2022 01.09.2022
4 CPGRAM-PMOPG/E/2020/0656078 13.07.2020 14.09.2021
5 CPGRAM ref. DOURD/P/00326 24.08.2022 15.09.2022
6 CPGRAM ref. PMOPG/2022/0226346 27.08.2022 15.09.2022
7 RTI 26.08.2022 22.09.2022
8 CPGRAM ref. DOURD/P/00356 19.09.2022 27.09.2022
B. Information Disclosure

310. 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.
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311. 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.

312. 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.

VIll.  GRIEVANCE REDRESS MECHANISM

313. A project-specific grievance redress mechanism (GRM) has been established to
receive, evaluate and facilitate the resolution of displaced people’s concerns, complaints and
grievances related to the implementation of the project, particularly regarding the
environmental management plan will be acknowledged, evaluated, and respond about the
social and environmental performance. The Grievance Redressal Committee (GRC) at PMO
level i.e. at CPM-Delhi office will be available to redress any grievances from the “Project”.
The details of GRM structures are as given in EIA report for Delhi-Meerut RRTS line.

IX. ENVIRONMENTAL MANAGEMENT PLAN

A. Introduction

314. 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. The information for the proponent, the contractor and the regulatory agencies
to implement the project along with institutional mechanisms and reporting system are given
in main EIA report.

315. This EMP (Table 32) 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:

() Mitigation of potentially adverse impacts;

(i) Environmental monitoring and monitoring of EMP implementation during
project implementation and operation; and

(iii) Budget.

316. The office of Chief Project Manager, Delhi will be the Project Implementation Unit (PIU)
for the implementation of the project

317. The external monitor consultant already engaged by NCRTC for the Delhi-Ghazibad-
Meerut RRTS corridor will 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.
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B. Mitigation Measures

318. 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 32. This matrix together with NCRTC’s SHE Manual
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

319. The key anticipated adverse environmental impacts from Sarai Kale Khan - Jangpura
Stabling Yard RRTS line are:

() Loss of about 1272 trees for construction of connecting line and stabling yard.

(i) Increased local air pollution during construction, excavation and operation of
Batching Plant.

(i) Noise and vibration due to excavation machines, and materials hauling

(iv) Increased noise and air pollution resulting from traffic volume during
construction.

(v) Temporary impact on land and air environment due to locating construction
camp;

(vi) Temporary impact on land, air and water environment due to establishing and
operating construction plants (Concrete Plant and Diesel Generator [DG] sets);

(vii) Impact on air quality, water quality, drainage, road users due to construction
activities of project ;

(viii) Impact on land and water environment due to disposal of construction waste
materials; and

(ix) Impact on occupational health and safety due to all onsite and offsite
construction works.

(x) 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

320. The project will require the acquisition of about 18.9621 Ha. of Govt. land for the
proposed Sarai Kale Khan - Jangpura Stabling Yard RRTS line. Out of 18.9621 Ha. of Govt
17.21 ha of land will be required for Stabling Yard at Jangpura and 1.7089 ha of land is
required for the connecting line component. For this stabling yard, Ministry of Housing & Urban
Affairs have already allotted 17.21 Ha. of land to NCRTC. Other departments have also agreed
to transfer the balance land. All government land required for the project is available/approved
in principle. 08 individual flats owned by 08 households in an apartment/building /flats are
coming within the shadow of the viaduct and therefore require relocation/temporary shifting.

4.2.2 Compensation for Loss of Trees

321. Itis found that 1272 nos. of tree are getting affected due to the project. Tree cutting
permission obtained from Forest Department. As per guidelines for each tree felled, 10 plants
will be planted. Emphasis will be given for the plantation of native trees. In total 12720 trees
will be planted. Budget towards planting of trees have been included in the EMP cost.

4.2.3 Green Belt Development

322. In addition to the compensatory plantation green belt area will be developed under the
elevated corridor using native shrubs, herbs and grasses. A central ribbon area will be planted
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with small tree species which grows up to height of 4-5 m. Thus, the green belt will provide
aesthetic view of elevated viaduct and also helps to serve as dust and noise absorbent barrier.

4.2.4 Water Supply and Sanitation

323. The water demand would be about 87 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 along Sarai Kale Khan - Jangpura
Stabling Yard line and at stabling yard. This will conserve considerable quantity of water, which
in turn will reduce the load on the municipal water supply system.

324. 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 the stabling yard.

4.2.5 Oil Pollution Control

325. There should be provision for the collection of oil and grease generated from
construction equipment and sent for their treatments/ disposed through approved recyclers.
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 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.

4.2.6 Noise Pollution Control

326. For elevated corridor, 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 up
to 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.

327. 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.
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4.2.7 Vibration Control

328. 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.

329. During 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.

4.2.8 Soil/Debris Control

330. 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 soll
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 more than 48 hours. Periodically the excavated muck
shall be disposed maintaining thorough record.

331. 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:

() Identification of disposal sites
(i) 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.

332. 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
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 Delhi 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
(i) Waste quantities;



111

(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.

333. 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 mobilization to the Worksite. This

el

334. 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 small quantity of soil is generating from the
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.

4.2.9 Rain Water Harvesting

335. Roof top rain water harvesting can be carried out from the elevated section and at
stabling yard as well. The rooftop of the elevated viaduct and stabling yard 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 21000 sgm roof
area will be 7,68,000 liters.

336. To conserve and augment the storage of groundwater, it is suggested to construct
rainwater harvesting structures of suitable capacity along the alignment and at stabling yard.
The facility of rainwater harvesting and artificial recharge in the stabling yard will be designed
based on the result of geo-technical study of the project area, as water level in the project
area is high.

337. The excess storm water from the stabling yard campus will be guided and discharged
into city storm water drain system after approvals from concerned authority. The storm water
drainage system will be designed of capacity calculated with peak rainfall data.

4.2.10 Air Pollution Control

338. During the construction period, the impact on air quality will be mainly due to increase
in PM1o 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:

() 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.

(i)  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.
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(i) 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.

(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.

4.2.11 Utility Restoration

339. The proposed Sarai Kale Khan - Jangpura Stabling Yard connecting alignment is of
small in length and mostly crosses arterial roads and railway trucks, which serve Institutional,
Commercial and Residential areas. Only 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.

(i) 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.

4.2.12 Disaster Management
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340. 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.

341. 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.

342. 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.

343. 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.

344. NCRTC’s Safety, Health and Environment (SHE) Manual 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

345. As part of the construction environmental management plan, contractors need to
develop various sub plans as discussed in the EMP (item 10 during pre-construction stage).
These plans are aimed at good environmental management practices and serve as guide
documents. These sub plans will form part of construction EMP be consistent with the
contractor’'s SHE plan and will be included in the bid documents. Table 34 present some of
the key plans to be developed by contractor and responsible party for it's approval.

Table 34: Contractors’ Subplans and Approval Party
Approval/Review

Plan Description
PIU | GC | ADB*
1. Camp The plan will provide a layout map of the | Yes | Yes | No
Management | campsite and clearly show the access road,
Plan entry and exit and different facilities inside

the camp. Facilities inside the camp may
include contractor’'s office, residential
guarters, toilets, health center, construction
plants, storage areas etc. The plan will
include information on waste management,
supply of water for drinking and bathing,
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Plan

Description

Approval/Review

PIU

GC

ADB*

waste water and drainage management,
traffic movement routes etc.

Muck Disposal
Plan

The plan shall describe sources of muck
generation (piling work for viaducts etc), type
and quantity of muck generated from various
sources, use of muck generated, method
collection and transportation, transportation
routes, disposal site location and design,
approvals required for disposal sites, and
treatment method. n Recommendations
provided in the EIA must be considered.

Yes

Yes

Yes

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, maodifications to signalling 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

Occupational
and
Community
Health and
Safety Plan

Consistent with international standards (e.qg.,
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,
piling etc.), use of heavy equipment,
transport of materials and other hazards
associated with  various construction

Yes

Yes

Yes
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Plan

Description

Approval/Review

PIU

GC

ADB*

activities. The document to be read together
with  the Camp Management Plan.
Recommendations provided in the EIA must
be considered.

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

Code of
Conduct

The Contractor shall prepare a Code of
Conduct that outlines camp rules articulating
acceptable behaviours of the workforce with
local communities. Associated induction
training will be provided to ensure rules are
well understood and enforced.

Yes

Yes

Yes

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
lunching (e.g., collapse, electrocution, etc.),
release of toxic gas during excavation, spills
of hazardous substances, fire, floods, and
other events.

Yes

Yes

No

Construction
Vibration
Management
Plan

Detailing the procedures for vibration
surveys, monitoring and control. Such
details shall 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

Yes

Yes

Yes
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Plan

Approval/Review
PIU | GC | ADB*

Description

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.

10. Storm

Plan

Drainage prevent, mitigate, respond to storm water
Management | management at project site during

Water | This plan shall prescribe measures to| Yes | Yes | Yes

construction that could occur due to project
activities such as excavation works, stacking
of material, extreme weather events, and
others; measures to prevent, mitigate,
flooding of project and site and nearby areas
due to project activities. The plan should be
prepared in consultation with local
stakeholders and community considering
rainfall and monsoon season.

*Note: ADB will not technically approve these plans as there is no contractual relationship between
ADB and the Contractor. ADB can however review, provide recommendations and give a ‘No-
Objection’ if required.

C. Environmental Monitoring and Reporting Program

346. 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)

(i)
(iii)
(iv)
V)

Ensure that impacts do not exceed the established legal standards

Check the implementation of mitigation measures in the manner described in
the EIA report

Monitor implementation of the EMP

Provide an early warning of potential environmental damage

Check whether the proposed mitigation measures have been achieved the
intended results, and or/ other environmental impacts occurred
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347. 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 35.
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Table 35: 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; 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

Physical environment

1. Surface water quality Pollution of river from | - Inclusion of septic tanks or other | PIU MOHUA/NCRTC
and quantity. Location of release of raw sewage sewage treatment system within the
alignment/ stabling yard and untreated waste- design of the station facility.
near rivers and streams water
2. Ground water quality Pollution of ground |- Inclusion of septic tanks/ other | PIU MOHUA/NCRTC
and quantity. Generation water from release of sewage treatment system the
of sewage, other waste- raw sewage and design of station.
water and hazardous untreated waste- water | - Inclusion of septic tanks/ other
liquids from operation of from the stabling yard. sewage treatment systems in the
stabling yard. Excessive Depletion of ground design of the stabling yard.
use of ground water for water resources | - Inclusion of waste-water treatment
project operations. because of the Sarai plants equipped with provisions to
Kale Khan - Jangpura trap oil, grease and lubricants etc. in
Stabling Yard line and the design of the project.
stabling yard. - Water supply system in stabling yard
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 resources
and avoiding adding stress.
3. Land degradation and Pollution and | - The project component design to PIU MOHUA/NCTRC
pollution. Generation of degradation of land near include a proper waste
solid waste, trash and the alignment and management plan including linking
other wastes from stabling yard up with local municipal waste
operation of the project. management systems
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Activity/Valued Impact Mitigation Measure Responsibility

Environment Component Implementation | Supervision
Il Biological environment
4. Trees, terrestrial and |- Removal of about 1272 | - Preparation of compensatory PIU, PMO MOHUA/NCRTC,
aguatic vegetation trees plantation at the ratio of 1:10 in GNCTD
- Loss of additional coordination with Forestry officials.
shrubs and grasses - 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.

5. Aquatic fauna (fishes, |- No direct negative | - Extra measures to be taken to PIU, PMO NCRTC/MOHUA
migratory birds) and impacts are anticipated. ensure that solid and untreated
ecologically important liquid waste from these station do
areas. Project alignment not enter the Nalla near Barapulla
does not crosses nor Flyover.
located in the vicinity of
any ecologically

important area

I1l. Social environment

6. Govt. land and | - Acquisition of 18.9621 | - LA will be carried out as per the PIU, PMOs, GC, | GoUP/MOHUA
private/buildings/flats. ha of Govt. land. 08 provision of GOl and ADB policies. | Resettlement
individual flats owned by | -  Acquisition or relocation or NGO,
08 households in an temporary shifting of 8 flats will be
apartment/building /flats done as per NCRTC direct
are coming within the purchase policy and mutual
shadow of the viaduct agreement with the flat owners

require
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Activity/Valued

Impact

Mitigation Measure

Responsibility

Environment Component Implementation | Supervision
relocation/temporary
shifting.
Public Inconveniences to local Develop utility shifting plan with PIU, PMOs, GC, | MOHUA/NCRTC/
property/infrastructure/ public due to disruption provision for backup utility services | / Contractor GoUP
utility structures. of utility services when main lines are being removed
Shifting of electric lines, Filing of complaints by in coordination with utility
water pipes, sewage local public affected by authorities and allocate adequate
lines, gas pipes and disrupted utility services budget for implementing the plan
telecom lines Health impacts to local Shifting utilities following the utility
public caused by shifting plan.
disruption of electricity Closely coordinate with utility
and water especially authorities to expedite shifting and
during the extremely hot avoid delays and inconveniences to
summer months public
Damage to private Keep public updated through public
property from  utility meetings and local media on
shifting activities schedule for shifting of utilities and
project grievances redress
measures
Ensure project grievance redress
mechanism is functioning
Promptly respond to complaints
related to utilities
Noise. Finalizing noise Disturbance to residents Conduct  further noise level | PMO, GC, Noise | PMO, GC

reducing features in
design of the tracks,
trains and stabling yard

living near alignment
from operation of trains
and stabling yard
Potential disturbances to
7 locations of receptors
identified within impact
zone of construction

1 sensitive receptor will
be moderately impacted
where noise levels will

monitoring to reconfirm the findings
and recommendations  before
construction stage

Recommend additional measures to
mitigate increased noise levels of
>3dBA for 1 sensitive receptor
Review railway track design and
refine design to include noise
reducing design features

& Vibration
Consultant
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Activity/Valued

Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

increase by >3dBA from
baseline levels

Review rolling stock design and
refine design to include noise
reducing design features

Include provision and budget for
installing noise barriers near
severely impacted sensitive
receptors

Vibration. Finalizing
design features of the
tracks, trains and stabling
yard to maintain minimal
vibration levels during
operation

Cracks and damages in
structures located near
rail alignment
particularly  structures
located near the pilling
works

Disturbance and
annoyance to people
living and working near
the rail alignment

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 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 0.1 in/sec
near sensitive receptors

PMO, GC, Noise
& Vibration
Consultant,
Contractor

PMO, GC

10. Occupational

health
and safety for RRTS

operational staff.

Unsafe and hazardous
working conditions

Include health and safety features in
design of stations, tracks and trains

PIU, PMO

NCRTC/MOHUA
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Activity/Valued

Impact

Mitigation Measure

Responsibility

Environment Component Implementation | Supervision
- Finalizing occupation inside the tracks and Station and Stabling yard to have
health and safety features stabling yard. adequate numbers of toilets
in design of trains, tracks Accidents and injuries to separate for male and female staff
and associated stabling operational staff Train design to include emergency
yard. features such as emergency brake
and exit
Prepare health and safety plan for
the project
11. Community health and Accidents and injuries of Before construction works begin, the Contractor PIU, GC,
safety. local community people contractor will prepare the following External
- Finalizing community due to poor health and plans for approval by the GC, PIU monitor
health and safety plan safety standards of and/or ADB (refer to table 30).
during project project construction These plans must be consistent with
construction works works requirements of the SHE.
- Finalizing health and Accidents and injuries to 1) Camp management plan
safety features in design passengers using the including health and safety,
of trains, tracks and train during operation resource supply, waste

stabling yard.

stage

Collision of trains and
derailment, fire power
outages, stopping of
train  services during
operation stage

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) Construction noise and vibration
management plan

10) Strom Water Management Plan
In addition to the above the PIU
must prepare a public
communications plan to regularly
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Environment Component

Activity/Valued

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

keep the public informed on the

project
- The project design to include
passenger friendly and safety

features such as: clear sighage 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.

- Security  surveillance
including CCTV

systems

B.

CONSTRUCTION STAGE

Physical environment

12.

Air quality and GHGs
Excavation works for
elevated sections. (total
of 12960 m?3 of material
will be excavated)
Operation of equipment,
machinery and
construction vehicles
Hauling of
material

excavated

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 up to date pollution

under control (PUC) for all vehicles

Contractor

PIU, PMO, GC,
External Monitor
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Activity/Valued

Impact

Mitigation Measure

Responsibility

Environment Component Implementation | Supervision
Avoid unnecessary idling of
equipment and vehicles
13. Surface water quality Pollution of water bodies Proper disposal of all solid wastes | Contractor GC, External
and quantity due to release/disposal generated from construction Monitor
- Use of water for project — of liquid and solid waste activities will be selected in co-
construction generated from ordination with the local municipal
- Release of construction construction  activities and environmental authorities.
waste (solid and liquid) and campsites Monitoring of waste-water
into nearby water bodies Worsening of the quality generated from the stations during
of the already highly the initial stages of project operation
polluted Nalla near to confirm that the water does not
Barapulla flyover 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 Nalla near Barapulla
flyover.
14. Ground water quality Pollution of ground Provide septic tanks/soak pit | Contractor PMO, GC,
and quantity water due to release of connected to toilet in construction External Monitor
- Generation of domestic sewage camps
solid and liquid waste Pollution of ground Avoid placing toilets and septic
from construction camps water due to release of tanks near tube wells inside

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

waste -water
contaminated with fuels,
oils, chemicals from
construction camps and
construction sites

construction camp

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
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Activity/Valued Impact Mitigation Measure Responsibility
Environment Component Implementation | Supervision
15. Land degradation/ | -  Pollution and Implement the muck disposal | Contractor PIU, PMO, GC,
pollution degradation of areas management plan NCRTC for | External Monitor
Generation of about located near the Implement the waste management | disposing C&D
12960 cum of excavated construction sites, plan for managing C&D waste and | waste
material and muck and construction camps, domestic wastes from construction

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
Generation of sewage
from construction camps
Generation of waste
water from construction
camps, batching plant,
casting yard and other
construction sites

casting yards

camps

Use excavated material and muck
for filling of the stabling yard to the
extent possible
Establish  and
processing plants
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 yard 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 any
unauthorized locations

Handle hazardous wastes and
materials in compliance with the
Hazardous waste rules 2007 and
hazardous chemicals rules

operate C&D

Biological environment

16. Trees,

terrestrial and

aguatic vegetation

Loss of about 1272 trees
and some vegetative

Implement the  compensatory
plantation plan at the ratio of 1:10 in
coordination with Forestry officials.

Forestry
Department,
Delhi

NCRTC, external
monitor
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Activity/Valued Impact Mitigation Measure Responsibility
Environment Component Implementation | Supervision
- Clearing and removal of cover (shrubs and Maintain the newly planted sapling | Development
trees for constructing the grasses) by regular watering and protection | Authority (DDA),

rail alignment and from cattle Delhi
stabling yard Implement  additional  greening | PIU
(potted plants, vertical gardens etc.)
of stations and alignment along
elevated corridor
17. Terrestrial fauna Kiling of animals and Transfer nests to other trees nearby | Forestry PIU, PMO, GC,
(mammals, birds, birds by construction if there are any nests in trees to be | Department, External Monitor
insects) workers removed PMO
Destruction of bird nests Contractor’s workers to be banned
during removal of trees from any illegal hunting or killing of
animals and birds
18. Aquatic fauna (fishes, No negative impacts are Avoid construction of the piers inside | Contractor PIU, PMO, GC,

migratory birds) and
ecologically important
areas

Project alignment does
not crosses nor located in

the vicinity of any
ecologically important
area

anticipated.

a caisson in the section crossing
waste water drain (Nalla) near
Barapulla flyover, if feasible

Carry out hydraulic piling or bore
piling not impact hammering for
establishing piers in the water
Avoid constructing inside the Nalla
during the rainy season to minimize
siltation

If any wildlife species are found in
the construction site, they will be
carefully transferred to safe
locations under the guidance of the
Environment  Expert  (external
monitor) and the local
forestry/wildlife agency.

External Monitor

Social environment

19.

Government Land and
Private buildings/Flats

Damage to property
Disgruntled affected
people

Regular information dissemination
through information leaflets, local
media and other means

PIU, PMOs, GC,
Resettlement

GNCTD /MOHUA
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Activity/Valued Impact Mitigation Measure Responsibility
Environment Component Implementation | Supervision
- Acquiring 18.9621 ha of Filing of complaints Conduct regular public consultation | NGO, District
Govt. land against the project Closely coordinate with local district | Collector
- Acquisition or relocation Negative media officials to expedite payment of
or temporary shifting of 8 coverage compensation and provide required
flats as per NCRTC support
direct purchase policy Maintain a fully functioning GRM
and mutual agreement and keep public and affected
with the flat owners people inform on channels to
submit grievances
LA will be carried out as per the
provision of GOI and ADB policies.
Acquisition or relocation or
temporary shifting of 8 flats will be
done as per NCRTC direct
purchase policy and mutual
agreement with the flat owners
20. Public Inconveniences to local Implement utility shifting plan PIU, PMOs, GC, | MOHUA/NCRTC/
property/infrastructure/ public due to disruption Provide back-up utility services / Contractor GNCTD

utility structures

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
property  from
shifting activities

private
utility

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

Promptly respond to complaints
related to utilities
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Activity/Valued

Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

21.

Noise.

Construction activities
using heavy equipment
Movement of heavy
trucks transporting
construction materials
Increased traffic caused
by traffic jams and
honking on the road to
project alignment
Operation of construction
camps, casting Vyard,
batching plant

Disturbance to large
numbers of people living
in communities near the
project construction site
Significant increase of
noise >3dB(A) for 1

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
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 GOl standards

If noise levels are exceeded,
contractor will immediately make
adjustments to construction activity

noisy

to bring noise levels within
standards
Operate heavy  duty  noisy

equipment only during night time
hours in non-residential areas that

Contractor

PIU, PMO, GC,
External Monitor

have offices and commercial
activities during the daytime hours
22. Vibration. Disturbance to large Implement  approved vibration | Contractor, PIU, | PIU, PMO, GC,
- Construction activities numbers of people living monitoring  plan  with  special | PMO External Monitor
using heavy equipment in communities near the emphasis on weak structures that
- Movement of heavy project construction site were  identified during  pre-
trucks transporting Damage to properties construction

construction materials
Operation of construction
camps, casting Vyard,
batching plant

and utility structures
including identified 5
locations of receptors
near construction site
Filing of complaints by
the local community

Ensure vibration levels don’t exceed
0.1 in/sec near 5 identified locations
of receptors

Carry out Hydraulic or bore piling
method  which  generates a
maximum vibration of 0.1 in/sec will
be used to prevent damages to
structures. No impact piling will be
done
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Activity/Valued

Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

Rehabilitate or compensate for
damaged properties

23. Occupational

health
and safety of
construction workers
Construction activities
including excavation, t
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

linesses 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 (>4001C)
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 Proceedtithe 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

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

Contractor

PIU, PMO, GC,
External Monitor
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Activity/Valued
Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

Only qualified to operate heavy
equipment and machinery

Avoid works during extreme
temperatures (>400JC) and have
heat stress management
procedures

Regular sprinkling of water in dusty
work sites

Limit exposure of workers to noise
levels greater than 85dB(A) 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

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
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Activity/Valued
Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

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
road 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
Health problems such as
malaria, COVID-19,
HIV/AIDs, and STDs

brought by construction
workers

Social conflicts between
workers and local
communities

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 diseases including
COVID-19, HIV, AlDs and STDs are
recruited

Conduct awareness campaigns on
COVID-19, 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

Contractor, PIU,
PMO

PIU, PMO, GC,
External Monitor
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Activity/Valued

Impact

Mitigation Measure

Responsibility

Environment Component Implementation | Supervision
Complaints from local construction works are going on, or
people against the areas where underground tunneling
project works are going on
25. Physical cultural Destruction of historical | - If any artifacts are found during | PMO, GC, External
resources (PCR) artifacts that maybe excavation works, immediately | Contractor, GC | Monitor
- Chance find procedures buried along the inform the Archaeology Department
alignment and follow their guidance on next
steps
C. OPERATION STAGE

Physical environment

26. Surface water quality and Pollution of already | - Inclusion of septic tanks or other | NCRTC MOHUA, External
quantity. heavily polluted Nalla sewage treatment system within the Monitor
near Barapulla flyover design of the stabling yard facility.
from release of raw
sewage and untreated
waste- water
27. Ground water quality and Pollution of ground |- Maintain functional septic tanks in | NCRTC MOHUA, External

quantity

Generation of sewage
and contaminated waste
water from the stabling
yard

water due to release of
sewage and untreated
waste-water containing
fuels, oils, chemicals
from the stabling yard

stabling vyard or linkage with
municipal sewage pipes and
municipal sewage treatment
systems.

Implement water  conservation

measures such as waste-water
recycling and rainwater harvesting
in the yard

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

Monitor




133

Activity/Valued Impact Mitigation Measure Responsibility
Environment Component Implementation | Supervision
28. Land degradation/ | -  Pollution and | - Stabling yard wastes to be NCRTC MOHUA, External
pollution degradation of land near disposed at nearest land fill sites or Monitor
- Operation of the stabling the project alignment linked with the municipal waste

yard

due to improper disposal
of waste generated in
the yard including
hazardous chemicals,
solvents, fuels and other
materials

management system
management systems and waste
recycling agencies

Only treated waste-water from the
Sarai Kale Khan - Jangpura
Stabling Yard line and associated
facilities to be released into the
environment

No disposal of solid or liquid
wastes, sewage and hazardous
chemicals, fuels and lubricants from
the project components in the
surrounding environment

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 at least
85% for the trees planted during
construction stage

Maintain the green spaces (potted
plants, vertical gardens etc.)
created in the elevated station and
alignment

NCRTC

MOHUA, External
monitor

Social environment

30. Noise
- Operation of trains and
working in stabling yard

Disturbance and
annoyance to residents
living near the elevated
section and station
Significant increase in
noise (>3dBA) for 1
receptors

Monitor noise levels at identified
sensitive receptors during first year
of operation

Monitor noise levels at communities
near the yard

Conduct public consultations with
communities living near the yard to

NCRTC

MOHUA, External
Monitor
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Activity/Valued

Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

Complaints from local
people due to excessive
noise

Negative media
attraction because of
excessive noise and

disturbance

Disturbance to local
community living or
working near the yard

check if the RRTS operations are
disturbing them

Check whether noise barriers are
effective in reducing noise levels as
anticipated for 1 receptor near train
alignment

Identify and implement additional

noise reducing measures near
sensitive receptors where
incremental noise levels are still

>3dB(A) from baseline levels

Inform general public on noise
management measures taken under
the project

31.

Vibration. Operation of
trains and station

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 trains,
tracks and yard.

Accidents and injury to
staff

Health problems for staff
caused by hazardous
working conditions

Prepare emergency preparedness
and response plan for stabling yard
and trains

NCRTC

MOHUA, External
Monitor
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Activity/Valued
Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

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 yard

33. Community health and
safety

- Operation of the trains

- Operation of the yard

Accidents and injuries to
passengers using the
train and yard

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 stabling
yard facility

Automatic brake application
included as a safety feature in locos
Backup generators of adequate
capacity will be provided for un-
interrupted  lighting,  signaling,
telecommunications, fire fighting, lift
operation 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

NCRTC

MOHUA, External
Monitor
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Activity/Valued
Environment Component

Impact

Mitigation Measure

Responsibility

Implementation

Supervision

Internal environment control system
for trains and stations
Security  surveillance
including CCTV

Supply of treat ground water for
public use in yard

Installation of rain-water harvesting
facilities in the station to help
conserve water

Installation of rain-water harvesting
and waste water recycling facilities
in the yard to help conserve water
Release of treated waste water from
the yard into the environment

systems

Table 36: Environmental Monitoring Plan

Environment
al Features

Aspect to be Monitored

Time and Frequency of
Monitoring

Location

Monitoring Cost
(INR)

Responsible
party
(Implementation/
Supervision)

Pre-Construct

ion stage

Noise

Noise levels

24 hours continuous noise
monitoring at sensitive locations

Project Site (3
locations)

3000*3*=9000

Contractor &
NCRTC

Air Emission of dust and 24 hours continuous monitoring Project Site (2 8000*2=16000 Contractor &
particulate matter as PM2.5 once locations) NCRTC
and PM10, NOx and SOx, CO
Vibrations PPV mm/s Once prior to start of construction. At key structure | 50000 Contractor &
locations (1 NCRTC
Location,
Siddhartha
Extn.)
Sub-Total | 75000
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Environment
al Features

Aspect to be Monitored

Time and Frequency of
Monitoring

Location

Monitoring Cost
(INR)

Responsible
party
(Implementation/
Supervision)

Construction stage

Noise Noise levels in dB(A) Quarterly (12 samples in total on Project Site (3 3000*12 =36000 | Contractor &
hourly basis for 24 hours) locations of NCRTC
baseline
monitoring)
Air Emission of dust and Quarterly (6 samples in total hourly | Project Site (2 8000*6=48000 Contractor &
particulate matter as PM2.5 basis for 24 hours) locations of NCRTC
and PM10, NOx and SOx, CO baseline
monitoring)
Water DO, Turbidity, Conductivity, Quarterly (4 samples in total) Ground water at | 4000*4=16000 Contractor &
pH, E.Coli, TSS, Oil and construction NCRTC
Grease and TDS camps
Occupational | As specified in project OHS Project site Project Site Project Cost Contractor &
Health and plan prepared by Contractor Weekly NCRTC
Safety
Sub-Total | 200000
Operation Stage
Occupational | As specified in project OHS Line and Stabling yard Project Site Project Cost NCRTC
Health and plan prepared by Contractor Monthly
Safety
Water DO, Turbidity, Conductivity, Six monthly Ground water at | 4000*6*1=24000 | NCRTC
pH, E.Coli, TSS, Oil and Stabling yard
Grease and TDS
DO, BOD, COD, heavy Six monthly Effluent from 4000*6*1=24000 | NCRTC
metals, Turbidity, Conductivity, Station locations
pH, E.Coli, TSS, Oil and and depot
Grease and TDS
Noise Noise levels in dB(A) At least 2 times in a year for 3 years | Alignment, 3000*3*2 =18000 | NCRTC
Stabling yard
Air Emission from DG sets (SPM, | At least 2 times in a year for 3 years | Project site 8000*3*2=48000 | NCRTC
NOx and SOx)
Vibrations PPV (in/sec) Once within in 6 months operation At key structure | 50000 NCRTC

start.

locations (1
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Environment

Aspect to be Monitored

Time and Frequency of

Location

Monitoring Cost

Responsible
party

al Features Monitoring (INR) (Implementation/
Supervision)
Location,
Siddhartha
Extn.)
Sub-Total | 164000
Grand Total | 264000

Note: the cost estimate is tentative.
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D. Environmental Management Budget and Resources

348. 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
environmental management plan including implementation and monitoring is US$ 0.51
million (INR 41.22 million) as detailed in Table 37.

Table 37:Cost of EMP Implementation*

. Cost
Sl. No. Item/Particular Rs. Lakh

1. Tree Plantation 12720 trees @ Rs.2000/- per tree 254.40
2. Green Belt at Stabling yard 15.00
3. Noise barriers 130.20
4, Environmental monitoring (Air, Noise, vibration, 2.64

Water, Waste Water, Solid waste, during construction

and operation)
5 Additional fees, if payable ,to already engaged 10.00

external monitor consultant

Total 412.24

¢ Note: (i).Cost estimate is tentative and subject to change following detailed design provisions.
(ii).Cost of provisioning of Ballastless track for noise and vibration reduction is Rs.1200 Lakh
per kilometer

X. CONCLUSION AND RECOMMONDATION

A. Conclusions

349. The proposed Sarai Kale Khan - Jangpura Stabling Yard RRTS line and the stabling
yard 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 1272 trees will be cut, 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.

350. 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
play on the existing road 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. Noise
and vibration impacts will be fully mitigated.

351. Analysis of noise impacts show that 7 location of receptors during construction stage
and operation stage are at risk of experiencing an increase in noise levels greater than 3 dB(A)
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 minimize construction related
noise. During operation, noise barriers that will reduce noise levels from 20 — 22 dB(A) are

7 This EMP budget estimate shall be updated as per requirement based on recommendations in Shadow Study of
viaduct in Siddhartha Extension and other requirements, if any.
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proposed to be installed near the 1 sensitive receptor to avoid an increase in long term noise
levels beyond 3 dB(A).

352. Preliminary analysis of vibration impacts following the FTA guidelines show that
adverse impacts are expected mainly during construction stage. About 5 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. 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, elastomeric pads and rail pads. In addition, the rolling stock will be made of
stainless steel bodies equipped with air springs and vertical hydraulic damper.

353. 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.

B. Recommendations

354. The construction of connecting line viaduct is included in already awarded contract
package no.6 for the elevated section in Delhi area which includes NCRTC’s SHE manual and
requires the contractor to prepare contract specific EMP- The same is the case with the
already awarded contract package for the construction of multi-story staff quarters . In future
bidding packages, NCRTC shall ensure that the SHE manual and requirement to prepare a
contract specific EMP is included in the bidding documents.

355. 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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APPENDICES

Provided in a Separate Volume
(Volume 2 — Appendices)



Appendix 1: Rapid Environmental Assessment (REA) Checklist

Appendix 1: Rapid Environmental Assessment (REA) Checklist

Instructions:

(i) The project team completes this checklist to support the environmental classification of a
project. It is to be attached to the environmental categorization form and submitted to the
Environment and Safeguards Division (SDES), for endorsement by Director, SDES and for

approval by the Chief Compliance Officer.

(i) This checklist focuses on environmental issues and concerns. To ensure that social
dimensions are adequately considered, refer also to ADB's (a) checklists on involuntary
resettlement and Indigenous Peoples; (b) poverty reduction handbook; (c) staff guide to

consultation and participation; and (d) gender checklists.

(iii) Answer the questions assuming the “without mitigation” case. The purpose is to identify
potential impacts. Use the “remarks” section to discuss any anticipated mitigation measures.

Country/Project Title: | IND/ Stabling yard RRTS connecting line from Sarai Kale Khan —

Stabling Jungpura

Sector Division: SATC
Screening Questions Yes | No Remarks

A. Project Siting The Project involves construction of

Is the project area adjacent to or within any of 1.35km RRTS line.

the following environmentally sensitive areas?

= Cultural heritage site X

= Protected Area X

* Wetland X

= Mangrove X

= Estuarine X

= Buffer zone of protected area X

= Special area for protecting biodiversity X

B. Potential Environmental Impacts

Will the Project cause...

= encroachment on historical/cultural areas; x | The topography of the project area is
disfiguration of landscape by road mainly plain. There is no encroachment
embankments, cuts, fills, and quarries? of historical places.

= encroachment on precious ecology (e.g. x | Only cutting of 1272 trees is involved.

sensitive or protected areas)?

Attempts have been made to minimize
the cutting of trees.
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Appendix 1: Rapid Environmental Assessment (REA) Checklist

Screening Questions

Yes

No

Remarks

= alteration of surface water hydrology of
waterways crossed by roads, resulting in
increased sediment in streams affected by
increased soil erosion at construction site?

The proposed RRTS alignment does not
crosses any major water body. It crosses
a Nalla (Open Sewer Drain) near
Barapulla flyover.

= deterioration of surface water quality due to
silt runoff and sanitary wastes from worker-
based camps and chemicals used in
construction?

Adequate sanitary facilities will be
provided at construction camps, which
will be set-up away from habitat and
water bodies.

No harmful ingredients are likely to be
used in the construction activities. As
such, no impact on surface water quality
is anticipated due to construction.

= increased local air pollution due to rock
crushing, cutting and filling works, and
chemicals from asphalt processing?

Localised air pollution level is likely to
increase for short duration during
construction period due to construction
vehicle movement and concrete batching
and processing. The concrete batching
plant (casting yard) will be located away
from habitat areas with adequately high
stack for effective dispersion of likely
emissions. Dust separation measures like
spraying of water on unpaved vehicle
movement areas are proposed to
minimise the dust generation.

= risks and vulnerabilities related to
occupational health and safety due to
physical, chemical, biological, and radiological
hazards during project construction and
operation during project construction and
operation?

Workers may get exposed to dust and
noise during construction activities.
However, the exposure levels are likely to
be short and insignificant. Workers will be
provided requisite Personal Protective
Equipment to minimize such exposure
and associated harmful occupational
health effects.

As such, no occupational health hazard is
anticipated during operation phase.

= noise and vibration due to blasting and other
civil works?

No blasting is involved. No significant
noise generation is expected during
construction activities except normal
construction equipment’s operational
noise. These noise levels will be
impulsive in nature and its impact will be
confined within few meters of either side
of the project alignment.

All stationary noise making sources
equipment like DG set, compressors will
be installed with acoustic enclosures.

Provision of noise barriers will be made
wherever noise level is likely to increase
beyond the prescribed ambient noise
levels

= dislocation or involuntary resettlement of
people?

Yes. The project-affected persons are
expected to be very less. The Govt. land
acquisition will be done as per Govt
Policy; acquisition or relocation or
temporary shifting of 8 flats will be done
as per NCRTC direct purchase policy and
mutual agreement with the flat owners.

= dislocation and compulsory resettlement of
people living in right-of-way?

Compensation as per Govt.
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Screening Questions Yes | No Remarks

disproportionate impacts on the poor, women X | No such impact is anticipated.

and children, Indigenous Peoples or other

vulnerable groups?

other social concerns relating to x | No such social concern is expected.

inconveniences in living conditions in the Concern may arise during construction

project areas that may trigger cases of upper stage due to increase in ambient air

respiratory problems and stress? pollution level, which is expected to be
localized and temporary in nature. This
aspect will be effectively controlled with
the proposed dust suppression and other
mitigation measures.

hazardous driving conditions where X Hazardous driving condition may arise

construction interferes with pre-existing around construction areas. To minimize

roads? the impact suitable traffic management
plan will be designed and implemented
by the contractor to prevent any
hazardous driving condition in above
situations.

poor sanitation and solid waste disposal in X | Proper provisions for sanitation, health

construction camps and work sites, and care (drinking water supply and periodic

possible transmission of communicable health check-ups) and solid waste

diseases (such as STI's and HIV/AIDS) from disposal facilities will be made at each

workers to local populations? construction camp. Awareness will be
created amongst the workers about
hygiene and health protection.

creation of temporary breeding habitats for X | No such condition is anticipated.

diseases such as those transmitted by

mosquitoes and rodents?

accident risks associated with increased x | Adequate safety measures will be

vehicular traffic, leading to accidental spills of adopted to avoid accidents during

toxic materials? construction and operation stages.
Measures, like signage, speed control;
crash barriers will be taken close to
sensitive locations such as schools,
temple or hospitals.

increased noise and air pollution resulting X | Increase in noise and air pollution is

from traffic volume? expected during construction phase but is
likely to be confined within few meters of
either side of the project alignment.
Adequate mitigation measures will be
adopted to minimise the same. During
operation stage, RRTS will provide a
comfortable travel and provide pollution
free alternate mode for commuters.

increased risk of water pollution from oil, X This possibility is minimal but cannot be

grease and fuel spills, and other materials ruled out. Controlled construction

from vehicles using the road? activities and proper drainage system will
reduce this possibility.

social conflicts if workers from other regions X | Most of the workers will be hired locally.

or countries are hired?

large population influx during project X | Most of the workers will be hired locally.

construction and operation that causes
increased burden on social infrastructure and
services (such as water supply and sanitation
systems)?

The small construction camps are
unlikely to cause any significant burden
on social infrastructure and services.
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and natural causes, especially where the
structural elements or components of the
project are accessible to members of the
affected community or where their failure
could result in injury to the community
throughout project construction, operation and
decommissioning.

Screening Questions Yes | No Remarks
= risks to community health and safety due to x | The construction material (aggregate from
the transport, storage, and use and/or approved quarries, borrow earth, bitumen)
disposal of materials such as explosives, fuel will be sourced from nearby and approved
and other chemicals during construction and sources. No explosive or chemicals are
operation? likely to be used. Bitumen waste if any
generated during construction and garbage
from stations will either be recycled or
disposed of in controlled manner.
= community safety risks due to both accidental x | No such impacts are anticipated. Adequate

awareness will be created amongst people
and workers through information disclosure,
safety signage and public consultation about
safety aspects.

A Checklist for Preliminary Climate Risk Screening

Country/Project Title: IND / RRTS connecting line from Sarai Kale Khan to Stabling Yard, Jungpura

Sector: Transport
Subsector: Urban Transport
Division/Department: SATC / SARD

Screening Questions

Score Remarks'

Location and | Is siting and/or routing of the project (or
Design of its components) likely to be affected by
project climate conditions including extreme
weather-related events such as floods,
droughts, storms, landslides?

The topography of project area
is plain. There is no presence of
Aravali ridges in project corridor
and surroundings although
these are prominent in other
parts of NCR region. The
project region falls in Zone IV
i.e. a region of high seismic
hazard zone. The region
experiences extreme cold and
extreme hot temperatures
during winter and summer
seasons respectively. The
impacts can be mitigated by
adopting IS codes in design of
different components of RRTS.
The area is not subject to
natural hazards like tropical
cyclone winds, storm surges,
tsunami or volcanic eruptions.

L If possible, provide details on the sensitivity of project components to climate conditions, such as how climate
parameters are considered in design standards for infrastructure components, how changes in key climate parameters
and sea level might affect the siting/routing of project, the selection of construction material and/or scheduling,

performances and/or the maintenance cost/scheduling of project outputs.
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Would the project design (e.g. the
clearance for bridges) need to consider
any hydro-meteorological parameters
(e.g., sea-level, peak river flow, reliable
water level, peak wind speed etc)?

Project design will consider
hydrometeorological
parameters to lessen the
impact of RRTS on flooding.

Materials
and
Maintenance

Would weather, current and likely future
climate conditions (e.g. prevailing
humidity level, temperature contrast
between hot summer days and cold
winter days, exposure to wind and
humidity hydro-meteorological
parameters likely affect the selection of
project inputs over the life of project
outputs (e.g. construction material)?

Project inputs will likely be
assessed in view of diverse
future climate conditions in the
regions.

Would weather, current and likely future
climate conditions, and related extreme
events likely affect the maintenance

(scheduling and cost) of project output(s)
?

Extreme events will likely affect
the maintenance of the project.

Performance
of project
outputs

Would weather/climate conditions, and
related extreme events likely affect the
performance (e.g. annual power
production) of project output(s) (e.g.
hydro-power generation facilities)
throughout their design life time?

Extreme events will likely affect
the performance of the project.

Options for answers and corresponding score are provided below:

Response Score
Not Likely 0
Likely 1
Very Likely 2

Responses when added that provide a score of 0 will be considered low risk project. If adding all responses
will result to a score of 1-4 and that no score of 2 was given to any single response, the project will be
assigned a medium risk category. A total score of 5 or more (which include providing a score of 1 in all

responses) or a 2 in any single response, will be categorized as high-risk project.

Result of Initial Screening (Low, Medium, High): Medium

Other
Comments:

Prepared by:

XXXXXX
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Noise During Construction

Construction noise and vibration 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 insensitive, and the
contractor believes it is performing the work in compliance with local
ordinances.

Noise impacts from construction may vary greatly depending on the duration
and complexity of the project. Qualitative Construction Noise Assessments may
be required for projects with less than a month of construction time in a noise-
sensitive area. Quantitative Construction Noise Assessments may be
required for projects with a month or more of construction in noise-sensitive
areas or if particularly noisy equipment will be involved.

Typical noise levels from representative equipment are included in Table 1. The
levels are based on an EPA Report,(') 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 1: Construction Equipment Noise Emission Levels

Typical Noise
Equipment Level 50 ft from
Source, dBA
Air
Compressor | 80
Backhoe 80

1 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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Ballast

Equalizer 82
Ballast

Tamper 83
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
Pile-driver

(Sonic) 95
Pneumatic

Tool 85
Pump 77
Rail Saw 90
Rock Dirill 95
Roller 85
Saw 76
Scarifier 83
Scraper 85
Shovel 82
Spike Driver | 77
Tie Cutter 84
Tie Handler 80
Tie Inserter 85
Truck 84

Predicted Noise levels during construction:

The FTA general transit noise assessment procedure was adopted for
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construction noise levels predictions. Equivalent noise levels were calculated
for each instrument by the following equation:

D D
Leq.equ{'p = Lemission T+ lﬂlog(ﬂd_} L-’sa_gre} - ED]Gg( ﬁj - 106]0@(%}

where:
Legequip = Leg(rat a receiver from the operation of a single piece of
equipment over a specified time period, dBA
Lomission = Noise emission level of the particular piece of equipment at
the reference distance of 50 ft, dBA
Acijm_qe = usage factor to account for the fraction of time that the
equipment is in use over the specified time period
D = distance from the receiver to the piece of equipment, ft
G = a constant that accounts for topography and ground effects

Then decibel addition of two noisiest equipment operating at the same time was
performed.

The equivalent noise levels for the two noisiest pieces of equipment( worst case
scenario), to be used in each phase of construction, were determined. 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.

1-Hour Leq (dBA)

FTA’s General

Assessment CPCB (India)

Criteria for National Ambient

Land Use Construction Noise Standards

Noise

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

There are total 7 sensitive receptors identified with in 150m from the centre line
along the proposed RRTS. The combined noise (existing noise and
construction noise) levels during construction are with in criteria set by FTA for
construction noise for 6 receptors but much higher then the National Ambient
Noise Standards (CPCB limits) except at one location i.e. Siddharth Apartments
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at chainage of km 1.5. So necessary mitigation measures should be adopted
during each phase of construction activity. 6 sensitive recepots will be severly
impacted during construction.The details of severly impacted sensitive
receptors is given in Table 2. The predicted noise levels (without mitigation
measures) during construction at different sensitive receptors can be calculated
by following curve:

Noise levels during construction

120.0

100.0

80.0

60.0

Equivalant Noise Levels, dB

0.0
10 30 50 70 90 110 130 150 170 190 210 230 250 270 290 310 330 350 370 390 410 430 450 470 490

Receptor distance(feet) from centre line of alighment
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Table 2: Noise levels at sensitive receptors along the proposed RRTS alignment during Construction

Appendix 3: Noise Analysis

Existi Increase in
. ng Noise level
Coordinates Nois | Noise level due to
S.No | Descriptio LHS/ Chainage Ofif:et X (Latitad Y (Conaitud Section Landuse Le(\e/el condsli::.lnc%ion Combined cgr\];ttzu:lflto Type of
i atitude ongitude i
n RHS in KM feet ( ) (Long ) Type s, "Leq (hr) Noise mitigation Impact
Leq dBA measures
(hr) Leq(h) or
dBA Ldn (dBA)
1 ISBT RHS 0+900 165 28°35'6.83'N | 77°15'31.18"E | Elevated | Commercial | 89.9 76.6 90.1 0.2 No Impact
2 Barapulla
Flyover & | Crossin onpr " onp " . Severly
Nalla g 1+350 20 28°34'56.10"N 77°15'25.82"E | Elevated Commercial 89.9 94.5 95.8 59 Impacted
Crossing
3 Siddharth LHS & onpr " onp " . . Severly
Apartments RHS 1+480 23.1 28°34'53.88"N 77°15'22.43"E Elevated Residential 69.5 95 95 25.5 Impacted
4 Railway Crossin | 4,680 20 | 28°34'50.75'N | 77°1516.64'E | Elevated | Commercial | 77.1 94.5 94.6 175 Severly
Crossing g Impacted
5 Highway Crossin | 4,810 20 28°34'46.35"N | 77°15'10.93"E | Elevated | Commercial | 77.1 94.5 94.6 175 Severly
Crossing g Impacted
6 Hindustan Severly
Prefab RHS 1+830 165 28°34'43.70"N 77°15'7.43"E Elevated Commercial 73 76.6 78.2 5.2 Impacted
Limited
7 Hindustan Severly
Prefab RHS 2+000 20 28°34'31.66"N 77°15'8.41"E Elevated Commercial 73 94.5 94.5 21.5 Impacted
Limited
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Noise levels during operation of Sarai Kale Khan - Jungpura

Stabline Yard RRTS line:

The universal descriptor used for environmental noise is the A-weighted sound
level. It describes the level of noise measured at a receiver at any moment in time
and is read directly from noise-monitoring equipment, with the weighting switch set
on “A.” Typical A-weighted maximum sound levels for high- speed ground
transportation and other sources are shown in Figure 1. The high-speed ground

transportation sources are described further in Section 2.2.

Figure 1: Typical A-Weighted Maximum Sound Level for High-speed rail system

High-Speed Train
Sources

TROS8 at 250 mph/TGV at 180 mph
TRO8 at 200 mph

Acela at 150 mph
Acela at 100 mph

TRO8 at 100 mph/TGV at 50 mph

All at 50 ft

bl

dBA

»

70

40

Other
Sources
Qutdoor Indoor
Rock Drill
Shop Tools

Jack Hammer

Heavy Truck, 55mph
Metro Train, 50 mph

Bus, 55 mph
Auto, 55 mph Food Blender
Lawn Mower

Clothes Washer
Commercial

Air Conditioner

Air Conditioner

Refrigerator

All at 50 ft All at 3 ft

SOURCES OF HIGH-SPEED TRAIN NOISE
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The total wayside noise generated by a high-speed train passby 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:?

Regime |: propulsion or machinery noise

Regime II: mechanical noise resulting from wheel-rail interactions and/or guideway
vibrations

Regime lll: aerodynamic noise resulting from airflow moving past the train,
including the pantograph (a jointed framework conveying a current to a train from
overhead wires).

For a conventional train with a maximum speed of up to approximately 125 mph,
propulsion and mechanical noise are sufficient to describe the total wayside noise.
The aerodynamic noise component begins to be an important factor when the train
speed exceeds approximately 160 mph.

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:

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

Co = adjustment factor for excess attenuation because of obstacles such as
barriers, berms, and buildings.

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

2 B. Barsikow and B. Miiller. Wayside Noise Generated by the German High-Speed Transport Systems, ICE and
Transrapid, 72nd Annual Meeting of the Transportation Research Board, Washington, DC, 1993.
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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.3 A dipole radiation pattern has also been observed in the
turbulent boundary layer near the sides of a train.* 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.

In addition to geometric spreading, sound energy is attenuated by molecular
absorption by the air. Although this effect is often neglected for urban rail transit
projects where noise impacts are typically limited to distances of one-quarter mile
or less, atmospheric absorption can become more significant for high-speed rail
projects, particularly where noise projections are required for receptors located at
greater distances in open areas with low ambient sound levels. In such cases, it is
appropriate to include attenuation for atmospheric absorption to avoid over
predicting noise levels and impacts from high-speed train operations. Sound
absorption in the air is a function of temperature, humidity, and atmospheric
pressure as well as the frequency content of the sound. For the purpose of
predicting sound attenuation as a result of atmospheric absorption (Ca), the
methods contained in the American National Standards Institute Standard S1.26-
1995 or the International Standards Organization (ISO) Standard 9613-2 can be
applied. For purposes of rough estimation, atmospheric absorption can be taken
to be 1 dBA per 1,000 ft for “standard day” conditions (temperature of 59 °F and
relative humidity of 70 percent), assuming that the A-weighted sound level for
trains is most influenced by noise in the 500- to 1,000-hertz frequency range.

Land Use Category for FTA Criteria

3 E. J. Rathe. Railway noise propagation. Journal of Sound and Vibration, 51, 371-388 (1977).

4 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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Table 3: Land Use Category for FTA Criteria

Land
Use Land
Categor | Use Noise
y Type Matric, dBA | Description of Land Use Category
Land where quiet is an essential element
of its intended purpose. Example land
uses include preserved land for serenity
and quiet, outdoor amphitheatres and
concert pavilions, and national historic
landmarks with considerable outdoor
use. Recording studios and concert halls
are also included in this category. The
High noise metric, Leq¢hn is used for all
Sensitivit | Outdoor, Leq | category 1 and 3 land uses where
1 y (1hr) nighttime sensitivity is not a factor.
This category is applicable all residential
land use and buildings where people
normally sleep, such as hotels and
hospitals. The noise metric Lan is a used
for all category 2 land uses where
nighttime sensitivity is a factor. This
Residenti noise metric includes a 10- dB penalty for
2 al Outdoor, Ldn | nighttime noise.
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 activites 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
Institution | Outdoor, Leq | considered less noise-sensitive than
3 al (1hr) 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.

Parks — Most parks used primarily for active recreation such as sports complexes
and bike or running paths are not considered noise-sensitive. However, some
parks (even some in dense urban areas) are primarily used for passive recreation
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such as reading, conversation, or meditation. These places, which may be valued
as havens from the noise and rapid pace of everyday city life, are treated as noise-
sensitive, and are included in land use category 3. Consult the state or local agency
with jurisdiction over the park on questions about how the park is used, and visit
the park to observe its use, if possible.

Screening Distances for Noise Assessment: As per the FTA guideline for
screening distances, screening distance should be taken as 200 feet for Regime
Il and 350 feet for Regime Il for the projects running along the existing highway
corridor. As a factor of safety and on conservative side, a screening distance of
350 feet from centerline of the alignment is considered in this study for noise impact
analysis.

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= SELef + K log (S/Syef ) + 10 log (len/lenter)

where S = train speed in miles per hour, SELrf = Reference sound exposure level,
Sref = Reference speed, K = Speed constant

The sound exposure level for RRTS with a speed of 100 mph (160 kmph) at a
distance of 50 feet was calculated and is given below:

Table 4: Noise Exposure Level at 50 feet for 160 kmph RRTS

Without Noise Barrier
Regime 1 | Regime 2
(Propulsion | (Rolling
Noise) Noise) Remarks

SELrt ,dBA 86 93
K 3 17
S, mph 100 100
Sref, mph 20 90
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Lref, feet 70 664
Len, feet 144.32 432.96
SEL ,dBA 91.24 91.92
Will change due
to topography of
Shielding Correction 4 4 the tracks
V, trains per hour 15 15
Hourly Leq at 50 ft 71.40 72.08
Daytime Leq at 50 ft 71.40 72.08
Daynight Leq at 50 ft 66.63 67.31
Lan at 50 ft 70.61 69.74
Total Hourly Leq at Propulsion and
50 ft 74.76 Rolling combined
Propulsion and
Total Lan at 50 ft 73.21 Rolling combined

The combined noise levels were calculated based on existing noise levels and
project noise levels at sensitive receptors. Noise impacts are analysed for each
sensitive receptor with in screening distance. There are 4 sensitive receptors which
will be severely impacted if mitigation measures are adopted. So, mitigation
measures proposed in EMP should be properly implemented to reduce the project
noise impacts at these sensitive receptor locations.

The combined noise levels were calculated based on existing noise levels and
project noise levels at sensitive receptors. Noise impacts are analysed for each
sensitive receptor with in screening distance. There are 1 sensitive receptors which
will be impacted if proper mitigation measures are not adopted.
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Increase
in Noise Residual
level Expected noise level
Noise due during reduction after
S.No. Description LHS/RHS Cf_lamage _Offset EX|s_t|ng to RRTS Coml?med opc_eratnon in noise mltlg_atlon
in km in feet Noise - Noise without by noise (noise
Operation e . .
mitigation barrier barrier)
measures (dBA)
Leq(h) or (dBA)
Ldn (dBA)
1 ISBT Sarai Kale Khan RHS 0+900 165 89.9 53.4 89.9 0.0 NA NA
2 Barapulla Flyover & Nalla Crossing Crossing 1+350 20 89.9 67.2 89.9 0.0 NA NA
3 Siddhartha Extn. LHS & RHS 1+480 23.1 69.5 66.3 70.7 1.7 20 50.7
4 Railway Crossing Crossing 1+680 20 771 67.2 77.4 0.4 NA NA
5 Highway Crossing Crossing 1+810 20 77.1 67.2 77.4 0.4 NA NA
6 Hindustan Prefab Limited RHS 1+830 165 73 53.4 73.0 0.0 NA NA
7 Hindustan Prefab Limited RHS 2+000 20 73 67.2 73.7 1.0 NA NA

178



Appendix 3: Noise Analysis

179



Appendix 4: CRRI Study on Noise and Vibration

Appendix 4: CRRI Study on Noise and Vibration

CHAPTER 1: INTRODUCTION

1.1BACKGROUND

National Capital Region Transport Corporation (NCRTC) — a Joint Sector company of
Govt of India and States of Delhi,Haryana, Rajasthan and U.P, under the administrative
control of Ministry of Housing and Urban Affairs, is mandated for implementing the
Regional Rapid Transit System (RRTS) project across the NCR of India, ensuring a
balanced and sustainable urban development through better connectivity and access.
Delhi — Meerut Corridor

Delhi-Meerut Regional Rapid Transit System (Delhi-Meerut RRTS)is an 82 km
long under-construction, semi-high speed rail corridor connecting Delhi-Ghaziabad-
Meerut. It is one of the three rapid-rail corridors planned under Phase-I of Regional Rapid
Transport System (RRTS) project of National Capital Region Transport Corporation
(NCRTC). With maximum speed of 160 km/h (99.42 mph), the distance between Delhi
and Meerut will be covered in around 62 min (1.03 h).[4] The project will cost 30,274
crore (US$4.4 billion) and is expected to start operations by 2025.

The estimated 82 km long Delhi-Meerut Corridor would be passing through one of the
most densely populated sections of the National Capital Region connecting Delhi to Uttar
Pradesh.

The corridor would be beneficial for the development of the region and help connect the
large number of townships and centres of economic activity that are already planned

along this corridor.

One yard has been finalised in Jangpura, which is passing through Siddhartha Extension.

Limited train will go to yard at Jangpura from Sarai Kale Khan via Siddhartha Extension.

Total length in Siddhartha Extension = 125m
Number of train pass by less than 25 Numbers in 24 hours
Speed of the train will be less than 80km/h at Siddhartha Extension
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Fig No. 1.1: Route Alignment Delhi-Meerut

Fig No. 2.2: Train Alignment
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Fig no. 1.3: Total Length of Alignment in Siddhartha Extension

Fig No. 1.4: Horizontal distance between railway track and Siddhartha Extension
building
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1.2NEED OF THE STUDY

The increasing railway network to cater the increasing travel demand in Delhi & NCR
leads to certain externalities in the form of noise pollution. The newly proposed NCRTC
Delhi-Meerut alignment passes in some portion in close vicinity to the residential colonies
causing concern among its residents. Continuous operation of train during daytime as
well as night time is bound to cause annoyance and sleep disturbances among the
residents, but if number of pass by trains is very limited that noise exposure due to train
may be negligible. In order to mitigate the extreme effects of the train it becomes
imperative that suitable meditative measures in the form of noise barrier be proposed and
implemented.

1.30BJECTIVES AND SCOPE

Objectives
1. To monitor the various noise parameters (L1, L10, L50, L90, SEL, Leq, Lmax,

Lmin)at mentioned locations along the Siddhartha extension corridor
2. Noise mapping
3. Noise mitigation measures, if required

1.4METHODOLOGY

Figure 1.5 shows the methodology adopted for the study. Primary data collection involved
photography along the entire corridor along with Noise data may be collected along the
corridor. Secondary data was collected from the NCRTC. Based on the estimates arrived
at, suitable remedial measures in the form of Noise Barriers are proposed.

Fig 1.5 Methodology
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1.5INSTRUMENTATION

Instrumentation:
» Sound book for noise measurement and sound recording.

Table 1.4 Details of Instrumentation used

S.No Instrument/ Make Model Serial No  Calibration Details
Sensor Calibrati Calibrati
on Date on due
date
1 Multi-channel | Sinus Sound book  07316/6CK  July 2020 August
analyser Germany MK28BE CA53945 2021
2 Multi-channel Sinus Sound book 06297/3FK  February March
analyser Germany Quadro E CA44860 2020 2021
3 Microphone GRAS 46AE 240439/246 May June
(2 Nos) 233 etc 2010 2021

CHAPTER 2: LITERATURE REVIEW

2.1 BACKGROUND

2.1 Noise

In simple terms, noise is unwanted sound. Sound is a form of energy which is emitted by
a vibrating body and on reaching the ear causes the sensation of hearing through nerves.
Noise may be continuous or intermittent. Sounds produced by all vibrating bodies are not
audible. The frequency limits of audibility are ranging from 20 Hz to 20,000 Hz. Therefore,
noise may be of high frequency or of low frequency which is undesired for a normal
hearing. For example, the typical cry of a child produces sound, which is mostly
unfavourable to normal hearing and considered as a noise. The discrimination and
differentiation between sound and noise also depends upon the habit and interest of the
person/species receiving it, the ambient conditions and impact of the sound generated
during that particular duration of time. There could be instances that, excellently rendered

musical concert for example, may be felt as noise and exceptional music as well during
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the course of the concert. Sounds of frequencies less than 20 HZ are called infrasonic
and greater than 20,000 Hz are called ultrasonic.

The sources of noise may vary according to daily activities. The sources may be domestic
(movement of utensils, cutting and peeling of fruits/vegetables etc.) natural (shores,
birds/animal shouts, wind movement, sea tide movement, waterfalls etc.), commercial
(vendor shouts, marriages, laboratory, machinery etc.), transportation (road traffic, rail
traffic and air traffic), industrial (generator sets, boilers, plant operations, trolley
movement, pumps, motors etc.). Transportation vehicles are the worst offenders, with
aircraft, railroad stock, trucks, buses, automobiles, and motorcycles all producing

excessive noise.

2.2 Impact of Noise

Annoyance

It creates annoyance to the receptors due to sound level fluctuations. The periodic sound
due to its irregular occurrences causes displeasure to hearing and causes annoyance.
Physiological effects

The physiological features like breathing amplitude, blood pressure, heart-beat rate, pulse
rate, blood cholesterol are affected.

Loss of hearing

Long exposure to high sound levels cause loss of hearing. This is mostly unnoticed, but
has an adverse impact on hearing function.

Human performance

The working performance of workers/human will be affected as they will be losing their
concentration.

Nervous system

It causes pain, ringing in the ears, feeling of tiredness, thereby effecting the functioning
of human system.

Sleeplessness

It affects the sleeping thereby inducing the people to become restless and lose

concentration and presence of mind during their activities
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Damage to material
The buildings and materials may get damaged by exposure to infrasonic / ultrasonic

waves and even get collapsed.

2.3 Noise Monitoring - An Overview

The noise is measured in terms of sound pressure levels (SPL) and common unit of
measurement is decibel, dB. The community (ambient) noise levels are measured in the
A - weighted SPL, abbreviated dB(A). This scale resembles the audible response of
human ear. Sounds of frequencies from 800 to 3000 HZ are covered by the A - weighted
scale, dB(C) and dB(Z). The variations in the emission of noise levels in a particular
environment can be accessed from the statistical distribution of noise levels in that
environment (Fig 2.1). The statistical distribution curve defines the terms such as L1o, Lso
and Lgo etc. The Sound levels exceeding 10%, 50% and 90% of the total time intervals
during a particular period are designated as Lo, Lso and Leo respectively. From figure, it
can be seen that, 90% of the sound levels are about 64 dB(A). Local disturbances
increased the sound levels (L10) to 76 dB(A), i.e., during 10% of the total time. Loo

represents the background noise levels.
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Fig. 2.1: Statistical distribution of noise levels, L1o, Lso and Lao

The commonly used values of n for the n-percent exceeded level, Ln, are 10, 50 and 90.
L1o is the level exceeded for 10% of the time. For 10% of the time, the sound or noise has
a sound pressure level above L1o. For the rest of the time, the sound or noise has a sound

pressure level at or below L1o.

Lso is the level exceeded for 50% of the time. It is statistically the mid-point of the noise

readings. It represents the median of the fluctuating noise levels.

Loo is the level exceeded for 90% of the time. For 90% of the time, the noise level is above
this level. It is generally considered to be representing the background or ambient level

of a noise environment.

For a varying sound, L1o is greater than Lso which in turn is greater than Lgo. The following

graph illustrates Lo, Lso and Lgo (Fig. 2.2).
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Fig. 2.2: Elaboration of statistical distribution of noise levels, L1o, Lso and Lgo

Leq the time averaged sound level; Lmax, the maximum sound pressure level; Lpeak the
maximum peak pressure level; Le the sound exposure level; Ln the statistical levels for
the measurement (6 different L values). The Broadband measurements are weighted
with time and frequency according to the set-up of the instrument. The Broadband
measurement can be weighted with A, C or Z frequency weighting. The Time Weightings
of F, S and | can be applied to the Broadband measurements as required. The duration
of the measurement can either be manual, selected from a pre-set list or defined by the
user as required. The measurements can also be set to automatically repeat a set number
of times. This function can be essential for environmental noise applications where the
measurement duration is for example 1 hour throughout a 24 hour period. The instrument

can be set to measure for 1 hour and to repeat until 24 measurements have been stored.

A-frequency-weighting is mandated by the international standard IEC 61672 to be fitted
to all sound level meters. A-weighting is only really valid for relatively quiet sounds and
for pure tones as it is based on the 40-phon Fletcher—Munson curves which represented

an early determination of the equal-loudness contour for human hearing. The old B- and

D-frequency-weightings have fallen into disuse, but many sound level meters provide for
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C frequency-weighting and its fitting is mandated — at least for testing purposes — to
precision (Class one) sound level meters. D-frequency-weighting was specifically
designed for use when measuring high level aircraft noise in accordance with the |IEC 537
measurement standard. The large peak in the D-weighting curve is not a feature of the
equal-loudness contours, but reflects the fact that humans hear random noise differently
from pure tones, an effect that is particularly pronounced around 6 kHz. This is because
individual neurons from different regions of the cochlea in the inner ear respond to narrow
bands of frequencies, but the higher frequency neurons integrate a wider band and hence
signal a louder sound when presented with noise containing many frequencies than for a
single pure tone of the same pressure level. Following changes to the ISO standard, D-
frequency-weighting should now only be used for non-bypass engines and as these are
not fitted to commercial aircraft but only to military ones A-frequency-weighting is now
mandated for all civilian aircraft measurements.

Z or ZERO frequency-weighting was introduced in the International Standard IEC 61672
in 2003 and was intended to replace the "Flat" or "Linear" frequency weighting often fitted
by manufacturers. This change was needed as each sound level meter manufacturer
could choose their own low and high frequency cut-offs (—3dB) points, resulting in different
readings, especially when peak sound level was being measured. As well, the C-
frequency-weighting, with —3dB points at 31.5Hz and 8 kHz did not have a sufficient band

pass to allow the sensibly correct measurement of true peak noise (Lpk).

B- and D-frequency-weightings are no longer described in the body of the standard IEC
61672 : 2003, but their frequency responses can be found in the older IEC 60651,
although that has been formally withdrawn by the International Electro-technical
Commission in favor of IEC 61672 : 2003. The frequency weighting tolerances in IEC
61672 have been tightened over those in the earlier standards IEC 179 and IEC 60651
and thus instruments complying with the earlier specifications should no longer be used
for legally required measurements.

The most commonly used Frequency Weightings that you will see on a modern sound

level meter or noise dosimeter are ‘A’, ‘C’ and ‘Z’ and below is a brief explanation of each
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of these.

It is very important that you measure the noise levels using the correct frequency
weighting as it is not possible to convert from one to another after the measurement has

been made. This is why a sound level meter such as the Cirrus optimus will measure all

three Frequency Weightings at the same time, saving you time and removing the risk of

measuring the wrong parameter.

‘C’ Weighting
‘C’ Weighting is a standard weighting of the audible frequencies commonly used for the

measurement of Peak Sound Pressure level.

Measurements made using ‘C’ weighting are usually shown with dB(C) to show that the
information is ‘C’ weighted decibels or, for example, as LCeq, LCPeak, LCE etc. where

the C shows the use of ‘C’ Weighting.

‘Z’ Weighting
Z weighting is a flat frequency response between 10Hz and 20kHz +1.5dB excluding

microphone response.

Measurements made using ‘Z’ weighting are usually shown with dB(Z) to show that the
information is ‘Z’ weighted decibels or, for example, as LZeq, LZFmax, LZE etc. where

the Z shows the use of ‘Z’ Weighting.
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Fig. 2.3: Frequency Weighting Curves - 'A', 'C' & 'Z'

Addition and Subtraction of different Noise

More than one sound at their levels may be added or subtracted as figures given below:

Fig. 2.4a: Addition of sound pressure levels
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Fig. 2.4b: Subtraction of sound pressure levels

A. 2.4.1: Addition graph

Fig. 2.4c: Addition of infinite sound pressure levels
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Addition of many dB values is done using the following equation:

LTotal = 10 log (10 011 + 10 0112 4 1Q 013 +10 01Ln)

For equal levels the curve for adding values can be used.

2.4.2: Sound Transmission Loss

In case of Line Source:

In case of Point Source:
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e When the two train will pass at same point than 3 dB(A) noise will increase. Near
Siddhartha Extension, it's very rare that two trains will cross each other. Maximum
time in peak, train will be started in morning from depot, and will enter in night. Non

peak hour train will go to depot and peak hour it will be back from depot.

CHAPTER-3: DATA COLLECTION
NOISE AND VIBRATION DATA COLLECTION

Noise data have been collected along the corridor. The data collection is shown in Fig
3.1.to 3.10 The photo shows the noise sensors used during monitoring carried out at the
site below proposed NCRTC corridor listed below. One noise sensor was used for noise
measurement. Noise data has been collected below proposed corridor and shown below
as listed:

At Indian railway track — Figure 3.1 to figure 3.8

At gate number-3 — Figure 3.9 to figure 3.10

Noise monitoring at Railway Track:
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Photo 3.1 Gate No.3, Siddhartha Extension Photo 3.2: Track Interchange in
front of Building

Photo 3.3 Noise Monitoring at Railway Track
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Photo 3.4 Noise Monitoring at Railway Track Photo 3.5 Noise Monitoring at
Railway Track

Photo 3.6 Noise Monitoring at Railway Track
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Photo 3.7 Noise Monitoring at Railway Track

Photo 3.8 Noise Monitoring at Railway Track
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Noise monitoring at Gate -3

Photo 3.9 Noise Monitoring at Gate No. 3

Photo 3.10 Noise Monitoring at Gate No. 3
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Noise Data Collection:

SIDDHARTHA EXTENSION TRAIN 4 WITHOUT HONKING
2
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Fig No. 3.1: Various Parameter of Sound
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Fig No. 3.2: FFT Analysis
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Fig No. 3.3: Water fall Analysis

Fig No. 3. 4: Sonogramme Analysis

TRAIN HONKING
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Lo 99.5 dB Leceq - Laeq 1.2 dB
Larso 95.1dB Lceq 97.5 dB
Lar1 99.8 dB L AFmin 54.2 dB
Laroo 56.7 dB Lzeq 97.6 dB
Fig No. 3.5: Various Parameter of Sound
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Fig No. 3. 6: FFT Analysis
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Fig No. 3. 7: Water fall Analysis

Fig No. 3.8: Sonogramme Analysis
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TRAIN HONKING
2

Lar1o 105.6 dB Lceq - Laeg 2.2dB
Larso 66.4 dB Lceq 101.9 dB
Lars 108.7 dB L aFmin 57.8 dB
LaFoo 58.6 dB Lzeq 102.0 dB
Fig No. 3.9: Various Parameter of Sound
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Fig No. 3.10: FFT Analysis
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Fig No. 3.11: Water fall Analysis

Fig No. 3.12: Sonogramme Analysis

SIDDHARTHA EXTENSION GATE 3
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/7.8

OVER
Lo 63.8 dB Leog-Laeqg 6.6 dB
Larso 56.7 dB Lceq 69.8 dB
Lar 73.9dB L AFmin 54.2 dB
Laroo 55.6 dB Lzeq 73.2dB
Fig No. 3.13: Various Parameter of Sound
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Fig No. 3.14: FFT Analysis
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Fig No. 3. 15: Water fall Analysis

Fig No. 3.16: Sonogramme Analysis
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CHAPTER 4: DESIGN OF NOISE BARRIER

4.0 DESIGN OF NOISE BARRIER

4.1 Noise Barrier

A noise barrier is an exterior structure designed to protect sensitive land uses

from noise pollution. Noise barriers are the most effective method of mitigating

roadway, railway, and industrial noise sources — other than cessation of the
source activity or use of source controls. Noise barriers, often referred to as
‘Sound abatement walls’ are commonly constructed using steel, concrete,
masonry, wood, plastics, poly carbonate, acrylic, insulating wool, or
composites. Some noise barriers may consist of a masonry wall or earthwork,

or a combination thereof (such as a wall atop an earth berm). Noise barriers fall
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in one of the two categories: absorptive and reflective. Absorptive barriers, as
the name suggests, absorb sound energy emanating from the source of sound.
A porous surface material and sound-dampening content material is said to be
absorptive. This means little noise is reflected back towards the source or
elsewhere. Barriers without any added absorptive treatment or design, such
as block, concrete, polycarbonate sheet, glass, acrylic sheet, wood or metal,
are considered reflective. This means, in the case of metro rail applications for
example, that sound energy actually bounces from one side of the metro track

to the other. Reflective barriers may either be on one side or on both sides of

the track. Noise barriers can be extremely effective tools for noise pollution
abatement. These can be given various shapes like parabolic, partial curve,
inclined or even straight to meet desired aesthetic appeal or different land-use
pattern. The top may be provided various shapes like ‘T’, inverted ‘L’ or ‘F’
depending on the noise abatement requirement. Because sound levels are

measured using a logarithmic scale, a reduction of nine decibels is equivalent

to elimination of about 80 percent of the unwanted sound. Cost and aesthetics

play a role in the final choice of any noise barrier.

Critical locations vis-a-vis noise levels have been identified and related Google
images have been digitized in MaplInfo, GIS software. Thereafter design of
noise barriers for affected location has been designed based on the present
and future prediction of noise levels. While designing the noise barriers the
privacy aspect has also been considered. The noise and privacy issues are
addressed at the elevated corridor. Hence, 125m distance, noise barrier has
been suggested along the viaduct.

4.1.1: Acoustic Treatment of Elevated corridors

The noise generated by elevated rail can undergo multiple reflections between
the parapet side walls and the train surfaces and finally escape into the
surrounding. To reduce this effect the side walls of the viaduct can be treated
with  Micro-perforated aluminum noise barrier with combination of
polycarbonate sheet as shown in drawing. This is required in the selected
length of portion of elevated corridor where noise barriers have been suggested

as shown in Fig no. 1.3. from gate no.3 to existing railway track.
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4.1.2: Erection of Sound Barriers

Noise barriers are used to control the sound propagated into the community by
blocking the direct sound propagation path. In case of absorptive type, the
barrier consists of a 100mm thick Al alloy backing sheet fixed on suitable frame
work and 1mm micro-perforated aluminum sheet on the parapet of the viaduct.
Outer side of the barrier shall have an Aluminum sheet of suitable color with

coefficient of retro- reflection equal to zero candles/lux/sq.m.

The reflective type barrier will consist of at least 15mm thick polycarbonate
sheet, which shall be fixed on a frame work on the parapet of the viaduct. It
could be a panel of 2m x 2m depending upon the requirement of height. The
frame should be sturdy enough to withstand design wind pressure. The poly
carbonate sheet could be in light colored as per the requirements of visibility

and privacy.

A modular construction technique can be adopted for both the above cases and

prefabricated units can be fixed on the framework at sensitive locations.

4.3 Cost Analysis

POSTS

DESCRIPTION RATE
BASIC COST OF STEEL-JSPL 42000
GST 18% | 7560
FREIGHT UPTO FAB YARD 4000
LANDED COST AT FAB.
LOCATION 53560
FABRICATION 8000
GALVANIZING 16000
TOTAL 77560
RATE/KG 77.56

POSTS
LENGTH RATE | TOTAL

DESCRIPTION KG/M | (m) WEIGHT(kg) | (Rs.) | (Rs.)
POSTS 23 3.6 83 78 6422
BASE PLATE 63 0.6 38 78 2932
CLEATS, GUSSETS, COVERS
ETC 35 78 2715
PAINTING 145 13 1885
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ANCHOR BOLTS 8 250 | 2000
GROUT 52 6.5 2704
SCREWS 8 5.5 44
SUB TOTAL 18701
GST 18.00%
SUB TOTAL 18701
MISC
FREIGHT TO SITE 145 4 580
SUB TOTAL 19281
OCTROI 5.00% | 0
TOTAL 19281
COST/SQM 2142.37
POSTS
DESCRIPTION KG/M | LENGTH | WEIGHT | RATE | TOTAL
POSTS 23 3.6 83 78 6422
BASE PLATE 63 0.6 38 78 2932
CLEATS, GUSSETS, COVERS
ETC 35 78 2715
PAINTING 145 13 1885
ANCHOR BOLTS 8 250 | 2000
GROUT 52 65 | 2704
SCREWS 8 55 44
SUB TOTAL 18701
GST 18.00% | 3366
SUB TOTAL 22068
MISC
FREIGHT TO SITE 145 4 580
SUB TOTAL 22648
OCTROI 5.00%
TOTAL 22648
COST/SQM 2516.40
ALUMINIUM
DESCRIPTION uniT | RATE
(Rs.)
BASIC COST OF ALUMINIUM | M.Ton | 210000
GST 18.00% | 37800
FREIGHT UPTO FAB YARD M.Ton | 4000
LANDED COST AT FAB.
LOCATION M.Ton | 251800
FABRICATION M.Ton | 15000
OTHER
TOTAL M.Ton | 266800
RATE/KG 266.8
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MICRO PERFORATED SHEET

DESCRIPTION

UNIT

RATE
(Rs.)

LANDED COST (CIF)OF
MICRO PERFORATED
ALUMINIUM SHEET

SQmM

1700

IMPORT DUTIES,
CLEARANCES ETC

0.00%

SUB TOTAL

1700

GST

0.00%

FREIGHT UPTO FAB YARD

SQmM

LANDED COST AT FAB.
LOCATION

SQM

1700

FABRICATION

SQM

OTHER

TOTAL

SQM

1700

RATE/SQM

1700

RATE/KG

629.63

ABSORPTIVE PANEL (MICRO PERFORATED)

DESCRIPTION

UNIT

HEIGHT
(m)

LENGTH
(m)

WEIGHT
(kg)

RATE

TOTAL
(Rs.)

PANEL SHEET (FRONT)

KG

0.5

3.0

4.66

630

2934

PANEL SHEET (REAR)

KG

0.5

3.0

7.39

267

1972

CAPS

KG

0.1

0.5

0.53

267

143

PAINTING

SQmM

4.62

180

832

ABSORBENT MATERIAL

SQM

0.5

3.0

0

GASKETS

Mtr

100

200

SCREWS

No

22

110

ASSEMBLY

No

100

SUB TOTAL

6290

GST

18.00%

SUB TOTAL

6290

MISC

FREIGHT TO SITE

No

150

SUB TOTAL

6440

OCTROI

5.00%

SUB TOTAL

6440

CONTRACTOR OVERHEADS
AND PROFIT

15%

965.99

TOTAL

7405.95

COST/SQM

4937.30
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ABSORPTIVE PANEL (MICRO PERFORATED)

DESCRIPTION UNIT | HEIGHT | LENGTH | WEIGHT | - | TOTAL
(m) (m) (kg) (Rs.)

PANEL SHEET (FRONT) KG 0.5 3.0 4.66 630 2934

PANEL SHEET (REAR) KG 0.5 3.0 7.39 267 1972

CAPS KG 0.1 0.5 0.53 267 143

PAINTING SQM 4.62 180 832

ABSORBENT MATERIAL SsQM 0.5 3.0 0

GASKETS Mitr 2 100 200

SCREWS No 22 5 110

ASSEMBLY No 100

SUB TOTAL 6290

GST 18.00% | 1132

SUB TOTAL 7422

MISC

FREIGHT TO SITE No 150

SUB TOTAL 7572

OCTROI 500% | 379

SUB TOTAL 7951

CONTRACTOR OVERHEADS

AND PROFIT 15% | 1192.61

TOTAL 9143.37

COST/SQM 6095.58

PC / PMMA (15mm thickness)

WITH FRAME

DESCRIPTION Unit | RATE

BASIC COST OF PMMA 15MM | SQM | 4450

GST 18% | 801

CESS ON EXCISE DUTY 0

SALES TAX AGAINST C FORM

/ VAT 0

FREIGHT UPTO FAB YARD 50

LANDED COST AT FAB.

LOCATION 5301

RATE/SQM of PMMA 15mm 5301

DESCRIPTION Unit | RATE

BASIC COST OF STEEL 42000

GST 18% | 7560

FREIGHT UPTO FAB YARD 3500

LANDED COST AT FAB.

LOCATION 53060

FABRICATION 8000

GALVANIZING 16000
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TOTAL | 77060
RATE/KG steel frame 77.06
TRANSPARENT PANEL
HEIGHT | LENGTH | WEIGHT | RATE | TOTAL
DESCRIPTION (m) (m) (Kg) (Rs.) | (Rs.)
PC/PMMA SHEET 0.5 3.0 5301 7952
FRAME METAL 0.5 3.0 34 77 2647
FASTENERS 16.0 10 160
PAINTING 5 250 1250
GASKETS 10 200 2000
ASSEMBLY 100
SUB TOTAL 14108
GST 18.00% | 2539
SUB TOTAL 16647
MISC
FREIGHT TO SITE 150
SUB TOTAL 16797
OCTROI 5.00% 0
TOTAL 16797
COST/SQM 11198
TRANSPARENT PANEL
HEIGHT LENGTH WEIGHT RATE TOTAL
DESCRIPTION (m) (m) (Kg) (Rs.) (Rs.)
PC/PMMA SHEET 0.5 3.0 5301 7952
FRAME METAL 0.5 3.0 34 77 2647
FASTENERS 16.0 10 160
PAINTING 4 250 875
GASKETS 10 200 2000
ASSEMBLY 100
SUB TOTAL 13733
GST 18.00%
SUB TOTAL 13733
MISC
FREIGHT TO SITE 150
SUB TOTAL 13883
OCTROI 5.00% 0
TOTAL 13883
COST/SQM 9255
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Noise Barrier BOQ

Length - (m) 250
e . Rate/ltem Qty Qty
Item Description Unit (in Rs.) (Nos) Amount (Rs.) (SQM)
Post (UC 152x23 -
(3000mm+600) No 18701 126 2356326 756
Absorptive Panel
(1.2mmx500mmx3000mm) No 6290 500 3145000 750
Transparent Panel
(15mmx500mmx3000mm) No 14108 250 3527000 125
Flashings, packing etc No 600 1000 600000
Grout at alignment No 300 150 45000
Sub Total 9673326
Contractor overheads and
profit % 12% 1160799
Octroi % 5% 0
Sub Total 10834125
GST % 18% 1950142
Installation / SQM SQM 725 543750
Total with GST 13328017
Total without GST 11377875

Rate per m? = Total Cost with GST / Quantity = 13328017/756= 17360/m?
(For both types of noise Barrier mentioned below)
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4.4 Specifications

Description

Unit

Rate/unit
Rs.

Quantity

Total in Rs.

Micro perforated Mono-absorbent
panels and Transparent panels
must confirm to be certified
panels. Structural steel for post,
plates etc., should be hot dip
galvanised with a coat of primer
and two coats of epoxy finish paint
of approved shade.

1. From Gate no. 3 to
railway  track 125m
length

Total Length = 125m both sides
at the height of 2.5m and semi
circular shape half meter on
top, hence total height consider
3m.

Height of Noise Barrier = 3m
straight & 0.5m Loop = 3.5m

SQM

17360/-

250x3.0 =
750m?

13020000/-

Noise barrier shall compose of certified and tested panels by competent

Total Rs.

13020000/-

Technical Specifications:

agencies.
2. Material Specifications:

Posts are UC 152 or equivalent type welded to a 20mm thick base plate
with all required gussets, cleats etc duly hot dig galvanized with a coat of
primer and two coats of epoxy finish paint. Posts are fastened to the flyover
with M 20 anchors and chemical grout.

. Mono — absorbent Micro-Perforated Aluminum panels 0.5m
x3.0m of 1.0 mm thick front & 1.2mm thick back/top/bottom
aluminum material duly assembled with self-drilling Gl screws or
riveted. Aluminum panels shall be powder coated.
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Sound proofing transparent panels shall be made of 15mm thick PC Sheet
(of size 0.5 x 2.0m) duly encased in a bolted steel frame with EPDM rubber
gasket. The steel frame is to be hot dip galvanized with a coat of primer
and two coats of epoxy finish paint.

Anchors bolts and connection bolts must be hot dip galvanized.

Steel: S 235JR (EN 100025)/ IS 2062/IS5986 or equivalent.

Aluminum: ALU 1050A/ALU 3004/ALU 3105 or equivalent.

Galvanization: EN 1461/IS 4759 or equivalent.

Anchors & connection Bolts: Conforming to IS1367 grade 8.8 or equivalent.
Chemical grout: RE 500 make or equivalent.

Others :

Detailed drawings must be submitted by the bidder before fabrication of
noise barriers for onward approval by CRRI.
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CHAPTER 5: CONCLUSIONS & RECOMMENDATIONS

CONCLUSIONS:

Surveys in tandem with noise monitoring were conducted various locations falling all
along the elevated metro corridor to understand the prevailing traffic scenario and the
noise and vibration generated. Besides these surveys inventory of the residential areas
along the corridor has been conducted.

Total Height of rail = 24.04m

Top Floor roof to viaduct height = 8.37m

Building height = 15m

Roof to parapet wall height = 11.04m

Third floor door/ window to height of parapet wall = 1143 = 14m

Distance of rail to parapet =2m

Total distance = 14+2 =16m

There will not be primary sound impact on roof of building; it will be affected by
secondary sound.

Fig No. 5.1: Cross-Section of Building

Secondary Noise transfers to building top have been classified with diagram.
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Fig No. 5.1a: Secondary Noise transfers to building

Fig No. 5.2: Siddhartha Extension portion

5.1: In case of Point Source:
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e Height of Rail Level is 24m from ground and 8.37m from roof level. Via duct is
sufficient to stop the noise generated by rail and wheel.

e Maximum noise will go to upward direction in the form of primary noise,
while secondary noise will reach to roof level.

e Total exposure of noise level will be less than 45 dB(A), because number of
train has been taken 25 and duration of train is 10 second.

e Existing noise at rail due to honking is around 100 dB(A) at 5m distance.
Hence its contribution to building is at 70m -80m will be 76 dB(A). (Shown in
chapter 3)

e But if train is not honking then noise at 5m distance is 69 dB(A), and at
building will be 45 dB(A)

e While at gate 3 there will not be any noise impact on building. (Shown in
chapter 3)

e Noise absorption calculation are as follows

Cis coefficient of Sound Reduction
D is decibel drop

Recommendation of Noise Barrier:
e 3m noise barrier has been recommended for the length of 125m up & down
direction has been shown in chapter 4.
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e Total noise absorption will be 20-22 dB(A) after installation of noise barrier.
e After installation of noise barrier, there will not be any noise or air born
vibration problem to the resident of Siddhartha extension.
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Annexure - |

Noise Exposure during Pass-by Train

L tota =10 log [t x 10 01 xL/T]
Where t and L are the time and level for exposure and T is the total
exposure for the calculation (24 hours)
Hence, in 24 hrs = 25 trains
Duration of crossing the metro  approx. 10 sec
Hence, t1 =25x0.01=0.25
L tota = 10 log [0.25 x 10 0-1x78/24]
=52 dB (A) at source

At Receiver End:

Noise exposure at receiver end will be less than 40 dB(A). Hence, there

will be any effect of noise on resident of Siddhartha Extension.
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Annexure - Il

National Ambiant Noise Quality Standard

Limit in dB(A) Leq
Category of Area Day time Night time
Industrial Area 75 70
Commercial Area 65 55
Residential Area 55 45
Silence Zone 50 40

e Day time is reckoned between 6 am to 10 pm
e Night time is reckoned between 10 pm to 6 am

e Silence zone is defined as areas upto 100 m around such premises as
hospitals, educational institutions and courts. The silence zones are to

be declared by the competent authority
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Annexure-lll

Standards and Guidelines for Noise Limit

A. Noise Limit for Generator sets run with Petrol or Kerosene.

Noise Limit from
September 1, 2002 September 1, 2003

90 dBA 86 dBA

Sound Power
Level

B. Noise Limit for Generator Sets run with Diesel (upto 1000 KVA)
manufactured on or after the 15t January 2005

The maximum permissible sound pressure level for new diesel generator shall
be 75 dB (A) at 1 metre from the enclosed surface. The diesel generator sets
should be provided with integral acoustic enclosure at the manufacturing stage
itself.

B.1. Noise limit for DG sets not covered by paragraph 1.

1. Noise from DG set shall be controlled by providing an acoustic enclosure
or by treating the room acoustically, at the users end.
2. The acoustic enclosure or acoustic treatment of the room

Noise Calculations

To determine the combined sound pressure level (Le) resulting from the sound
pressure levels of two or more noise sources (L1, L2, etc.) it iis necessary to
calculate and add the mean square values of their individual sound pressures
and then convert this back to a sound pressure level using the formula given
below:

L. = 10log,, (10474 10%")
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Noise Standard for Continuous Exposure (CPCB)

Annexure-IV

Exposure Time

Sound Pressure Level

(dB(A))

8 90

6 92

4 95

3 97

2 100

1.5 102

1 105

0.5 107

0.25 and less 115
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Annexure-V

a, (in/s%)
10
B0
a3
5.0 Ll
4.0 = MOTION SICKMNESS
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Annexure-VI

International Guidelines
Standards for evaluating the potential for building damage
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= DIN 4150 (1984), Deutsches Institut fuer Normung

= SN 640 312 (1978), Association of Swiss Highway Engineers

= BD 7385 (1993), British Standards Institution

= Report No. 8507 (1980), U.S. Bureau of Mines (blasting-induced

vibration)

= Publication No. NPC-119 (1978), Ontario Ministry of the Environment
(blasting-induced vibration)
= IS0 4866 (1990), International Organization for Standardization

Standards for evaluating human response to vibration levels
= IS0 2631/2 (1989), International Organization for Standardization
= 1SO 8041 (1990), International Organization for Standardization

= BS 6472 (1984), British Standards Institution
= ANSI S3.29 (1983), American National Standards Institute

Scale of vibration discomfort from British standard 6841 (1987) and
International standard 2631 (1997)

Rms
weighted
acceleration
(ms-2)

Extremely 3.15
uncomfortable

2.5
2.0 Very Uncomfortable
1.6
Uncomfortable 1.25
1.0
0.8 Fairly Uncomfortable
0.63
A little uncomfortable 0.5 Not uncomfortable
0.4
0.315
0.25

Annexure-Vll
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Vibration dose values at which various degrees of adverse comment may be
expected in buildings (based on International Standard 2631 part 2(1989) and
British standard 6472 (1942)

Place Low probability Adverse comment Adverse
comment

Adverse comment Possible Possible
Critical working area 0.1 0.2 0.4
Residential 0.2-04 0.4-0.8 0.8-1.6
Office 0.4 0.8 1.6
Workshops 0.8 1.6 3.2
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Annexure-VIli

Degree of Hearing Loss (WHO classification); WHO (1980) recommended the
following classification on the basis of pure tone audiogram taking the average
of the thresholds of hearing for frequencies of 500, 1000 and 2000 Hz with
reference to ISO : R. 389-1970 (international calibration of audiometers).

Hearing loss and difficulty in hearing speech:

Hearing threshold in Degree of Ability to understand
better ear (average impairment speech
of 500, 1000, 2000) (WHO
classification)
0-25 Not significant No significant difficulty
with faint speech
26-40 Mild Difficulty with faint
speech
41-55 Moderate Frequent difficulty with

normal speech

56-70 Moderately sever | Frequent difficulty even
with loud speech

Can understand only
71-91 Severe shouted or amplified
speech

Usually cannot
above 91 Profound understand even
amplified speech
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Appendix 5: Vibration Analysis

A. Vibration due to RRTS operation
1. 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:

1.1. 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.

1.2. 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.

1.3. 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
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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.

There are some buildings, such as concert halls, television and recording
studios, and theaters 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.

2. Categorization as per FTA:

According to FTA Ground-Borne Vibration Impact Criteria, all educational and
religious institutions are catrgorized in “Vibration Category 3: Institutional” and
all Hospitals are categorized in “Vibration Category 2: Residential”.

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 2024. As per the Vibration screening procedure, for residential land
use, within 70 meter is identified as potentially affected location. For institutional
land use, all institutes within 50 meters are identified as potentially affected
locations.

3. Base Curve

The generalized projection curves for high-speed trains are shown in below
figure. 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.

Speed Adjustment: -3.5 for speed of 160 kmph
Speed adjustment: -3.5 VdB for speed of 160 kmph
Wheel condition: Assume wheels in good condition. No adjustment is applied.

Track system: Assume rails are in good condition. No adjustment.

Track structure: -10 VdB for Viaduct and -3 for tunnel section

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.

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

Floor response: No adjustment.
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Figure 1: Generalized Ground-Borne Vibration Curve
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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 1 and necessary corrections were undertaken wherever applicable. The
predicted vibration levels were well below the threshold levels for different land
uses set by FTA except at eight locations. The modeling results are also
presented in below table 2:
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Table 1: Predicted Vibration levels due to RRTS Operation

Ground
Estimated vi‘r’;:‘iin Vibration | Reduction '3@;‘;?"
S.No. | Description LHS/ Chainage Coordinates Y (Longitude) Section | Distance | Vibration Threshold Level with level after
e P RHS in KM X (Latitude) 9 Type in feet Level, level Exceedance, | mitigation itiaati
VdB eve’s as vdB measures | M Lgaton
per FTA, vVdB
vdB
1 ISBT RHS 0+900 28°35'6.83"'N | 77°15'31.18"E | Elevated 165 68.5 72 35 15 53.5
2 Barapulla
Flyover & | orogsi 14350 | 28°34'56.10"N | 77°15'25.82"E | Elevated 20 735 72 15 15 58.5
Nalla rossing . . evate . . - .
Crossing
3 Siddharth LHS & 1+480 | 28°34'53.88'N | 77°1522.43'E | Elevated | 23.1 745 72 25 15 59.5
Apartments RHS
4 gf(')g"‘ggg Crossing | 1+680 | 28°34'50.75'N | 77°15'16.64"E | Elevated 20 735 72 15 15 58.5
5 g'r%*;‘;"lié Crossing | 1+810 | 28°34'46.35'N | 77°15'10.93'E | Elevated 20 735 72 15 15 58.5
6 Hindustan
Prefab RHS 1+830 | 28°34'43.70'N | 77°157.43'E | Elevated 165 68.5 72 35 15 53.5
Limited
7 Hindustan
Prefab RHS 2+4000 | 28°34'31.66'N | 77°15'8.41"E | Elevated 20 735 72 15 15 58.5
Limited
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B. Construction Vibration Assessment

Construction activity can result in varying degrees of ground vibration,
depending on the equipment and methods employed. Operation of construction
equipment causes ground vibrations that spread through the ground and
diminish in strength with distance. Buildings founded on the soil in the vicinity
of the construction site respond to these vibrations with varying results, ranging
from no perceptible effects at the lowest levels, low rumbling sounds and
perceptible vibrations at moderate levels, and slight damage at the highest
levels.

Ground vibrations from construction activities do not often reach the levels that
can damage structures, but they can be within the audible and perceptible
ranges in buildings very close to the site. A possible exception is the case of
fragile buildings, many of them old, where special care must be taken to avoid
damage. The construction vibration criteria should include special
consideration for such buildings. The construction activities that typically
generate the most severe vibrations are blasting and impact pile driving.

1. Vibration Source Levels from Construction Equipment

Ground-borne vibration related to human annoyance is generally related to
RMS velocity levels expressed in vibration decibels. However, a major concern
with regard to construction vibration is building damage. Various types of
construction equipment have been measured under a wide variety of
construction activities with an average of source levels reported in terms of
velocity as shown in Table 3. The data provides a reasonable estimate for a
wide range of soil conditions.

Table 2: Vibration Source Level for Construction Equipment *

Approximate Lv at
. PPV at 25 25 ft (RMS
Equipment ft (inls) velocity in
decibels (VdB) re
1 pin/s.)
Upper
range 1.518 112
Pile driver (impact) Typical 0.644 104
Upper
range 0.734 105
Pile driver (vibratory) | Typical 0.17 93
Clam shovel drop
(slurry wall) 0.202 94
Hydromill (slurry wall) | In soil 0.008 66

L Hanson, C. E., Ross, J. C., Towers, D. A., & Harris, M. (2012). High-speed ground transportation noise
and vibration impact assessment (No. DOT/FRA/ORD-12/15). United States. Federal Railroad
Administration. Office of Railroad Policy and Development.
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| In rock 0.017 75

Vibratory roller 0.21 94
Hoe ram 0.089 87
Large bulldozer 0.089 87
Caisson drilling 0.089 87
Loaded trucks 0.076 86
Jackhammer 0.035 79
Small bulldozer 0.003 58

For evaluating potential annoyance or interference with vibration-sensitive
activities as a result of construction vibration, the criteria for General
Assessment can be applied. In most cases, however, the primary concern
regarding construction vibration relates to potential damage effects. Guideline
vibration damage criteria are given in below Table 4 for various structural
categories. These limits should be viewed as criteria that should be used during
the environmental impact assessment phase to identify problem locations that
must be addressed during final design.

Table 3: Construction Vibration Damage Criteria as per FTA guidelines

Approximate Lv, RMS
PPV velocity in decibels
Building Category (in/s) (VdB) re 1 pin/s.

I. Reinforced-concrete,

steel or timber (no plaster) 0.5 102

Il. Engineered concrete

and masonry (no plaster) 0.3 98

[ll. Nonengineered timber

and masonry buildings 0.2 94

[V. Buildings extremely

susceptible to vibration

damage 0.12 90

Construction vibration is assessed in cases where there is a significant potential
for impact from construction activities. Such activities include blasting, pile
driving, vibratory compaction, demolition, and drilling or excavation in close
proximity to sensitive structures. Construction vibration assessment is carried
out for all potential sensitive receptors as per the guidelines by FTA for high
speed rail projects.

Predicted Vibration levels during RRTS Construction:

The procedure adopted for prediction of vibration levels during RRTS
Construction is as per the FTA guideline. The reference vibration levels for each
construction equipement is taken from table 3 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 (Table
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4) for different building category.

Figure 2: Ground Borne Vibrations due to various construction equipments

@ Construction Vibration Damage Criteria, PPV (in/

25 s)

@=Dile driver (impact)

@s==pile driver (vibratory)

@ Clam shovel drop (slurry wall)

@ Hydromill (slurry wall)

1.5 @s==\/ibratory roller

@m==Hoe ram

@ arge bulldozer

Peak Particle Velocity (in/sec)

Caisson drilling

@ 0aded trucks

0.5 1
@ Jackhammer

\ Small bulldozer

——
0 L= ———
10 20 30 40 50 60 70 8 90 100 110 120 130 140 150

Distance from the equipement

All the predicted levels were well below the threshold levels for different land
uses set by FTA during construction stage. The anaylysis results are presented
in below table 5:
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Distance Construc
of Clam tion
S.No | Descriptio Coordinate X | Coordinate Y Section equipme | shovel | Hydromil Vibrator Hoe Large Caisson Loade Jackhamme Small Vibration
. X nt from drop I (slurry bulldoze . d
n (Latitude) (Longitude) Type y roller ram drilling r bulldozer Damage
the (slurry wall) r trucks Criteria
receiver wall) PPV (in/s’)
(in feet)
1 ISBT 28°35'6.83"N 77°15'31.18"E | Elevated 165 0.012 0.000 0.012 0.005 0.005 0.005 0.004 0.002 0.000 0.5
2 Barapulla
Elgﬁ);/er& 28°34'56.10"N | 77°15'25.82"E | Elevated 20 0.282 0.011 0.293 0.124 0.124 0.124 0.106 0.049 0.004 0.5
Crossing
3 Siddharth JN " on g N
Apartments 28°34'53.88"N | 77°15'22.43"E | Elevated 23.1 0.227 0.009 0.236 0.100 0.100 0.100 0.086 0.039 0.003 0.5
4 Efgs“é?gg 28°34'50.75"N | 77°15'16.64"E | Elevated 20 0.282 0.011 0.293 0.124 0.124 0.124 0.106 0.049 0.004 0.5
5 g'r%rs“g’% 28°34'46.35'N | 77°15'10.93'E | Elevated 20 0.282 0.011 0293 | 0.124 | 0.124 0.124 0.106 0.049 0.004 05
6 Hindustan
Prefab 28°34'43.70"N 77°15'7.43"E Elevated 165 0.012 0.000 0.012 0.005 0.005 0.005 0.004 0.002 0.000 0.5
Limited
7 Hindustan
Prefab 28°34'31.66"N 77°15'8.41"E Elevated 20 0.282 0.011 0.293 0.124 0.124 0.124 0.106 0.049 0.004 0.5
Limited
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APPENDIX 7: Details of Public Consultation along the RRTS Corridor

Date : 04-12-20

Locality: Siddhartha Ext,Pkt-C
Ward: Bhogal

District: South East Delhi
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PHOTOGRAPHS AND LIST OF PARTICIPANTS

APPENDIX 8: PHOTOGRAPHS AND LIST OF PARTICIPANTS
Date of Consultation: 23.05.2022
Location: CPM/Delhi Office

Participant: Siddhartha Extension Senior Citizen’s Welfare Forum (SESCWF)
Siddhartha Extension Residential Welfare Association (SERWA)
ADB Official
NCRTC Official
General Consultant-AlAI-GC
External Monitor Consultant-(Environment)- M/s Egis India Pvt Ltd
External Monitor Consultant for RP Implementation
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PHOTOGRAPHS AND LIST OF PARTICIPANTS

A. NCRTC Officials

Sr. No Name Designation

1. Mr. Y C Srivastava CE/ G

2. Mr. Subodh Kumar CPM/Delhi

3. Mr. Raees Ahmed Khan Dy.CE/Delhi

4. Mr. Shambhu Nath Singh Manager/Environment

5. Mr. Devansh Gupta EA/Civil

B. ADB Officials

1. Mr. Sharad Saxena Principal Transport Specialist
2. Ms. Laureen Laurito Social Development Specialist
3. Ms. Suvalaxmi Sen Environment Specialist

4. Mr. Marco Sprong Environment Specialist (Consultant)
C. General Consultant-AlAl-GC

1. Mr.Ajay Kumar Sharma Sr. Social Safeguard Expert
D. External Monitor Consultant-(Environment)- M/s Egis India Pvt Ltd
1. Dr. Surjit Singh Deepak Environmental Expert

2. Mr. Sandeep Bhardwaj Environmental Expert

E. External Monitor Consultant for RP Implementation

1. Mr. Pranay Kumar Social Expert

F. Sidhartha Extension Residential

1. Mrs. Asha Ahuja Resident- Sidhartha Extension
2. Mrs. K.Kapoor Resident- Sidhartha Extension
3. Mrs. Winni Resident- Sidhartha Extension
4. Dr. Arun Goyal Resident- Sidhartha Extension
5. Mr. M.L.Ahuja Advisor SCWFSE

6. Mr. M.M.Gupta President SESCWF

7. Mrs. Anu Bajpai Resident- Sidhartha Extension( 220-B/C)
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APPENDIX 9: Copy of Letters dated 05.07.2021 and 17.08.2021 from NCRTC to
Sr. Citizen Welfare Forum (Sidhath Extension)

. f@f@ Appendix-9 e
w e 000 IS IS &5 qﬁzrsrfﬁm

t oee A vt e e afdemt s we e EyE e )
n c r T Mational Capital Region Transport Corporation
1A Joink venture of Government of India and parbsipsizg State Govenments)
@ga
7Tt WA
No. NCRTC/CPM,/D/SIDDHARTH EXTN./20 19/97/2647F Date: 17.08.2021
To,

The Sidhartha Extension Sr. Citizens' Welfare Forum (Regd.),
Porta Cabin Near Gate No. 3,

Pocket °C’, Sidhartha Extension,

New Delhi-110014.

(Kind Atten.: Sh. M.M. Gupta)

Sub: Implementation of Delhi-Ghaziabad-Meerut Regional Rapid
Transit System (RRTS) Corridor — Properties/Flats falling in
Sidhartha Extension on stabling line alignment of NCRTC

Rel: (i) NCRTC's office letter no. NCRTC/ Genl./1/Vol.1lT dated 05.07.2021
(ii) Letter No. S5WF/SID.EXTN./co19/20/137 Di. 14.11.2020
(iii) Letter No. SSWF/SID.EXTN./2019/20/136 Dt. 05.11.2020
(iv] NCRTC's office letter no. NCRTC/CPM/D/MISC/2019/69/351 dated
05.08.2019

Kindly refer to vour above referred letters through which you have raised
concerns on health, safety and social related issues due to passing of RRTS Stabling
Yard alignment through Sidhartha Extn. Pocket-C. Brief on Stabling alignment was
communicated vide this office letter dated 05.07.2021 (reference-(i)). However, for
vour better understanding and appreciation regarding RRTS project, following
information is shared:-

A. (i) NCR in India, being the largest in country and one of the largest urban
agglomerations in the world, is currently facing issues of severe congestion and
unprecedented pollution levels, which is caused by uncontrolled urban sprawl
followed by high transport demand. In order to address these concerns and
empower citizens through improved efficient mobility and promote sustainable
socio-economic growth of National Capital Region, Functional Plan on Transport
for NCR-2032 has recommended development of Regional Rapid Transit System
[RRTS) across the NCER.

{ii) RRTS is a high-speed (Design speed of 180 kmph and average speed close to
100 kmph), high capacity rail-based commuter transit system serving traffic
nodes at about 5-10 km. It will si,gniﬁcafntl}r reduce the travel time between

Regrstened & Corporate Office: .:é_ CIN: US0200DL201 3601256716
i/e, Frdt wie Sediege e wi, e witg w38 R lm.uM L9117 410669471 +41 LLAINGEISY
78, Bl Fort Instiutional Srea, Aogust Kranti barg, Mew Delhi 110049 i eontaclus@neruan
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various towns of NCR served by it. Such transport solution will support the goal
of sustainable economic and social development of the region, with protection of
decaying environment.

(iii) RRTS is a large-scale strategic infrastructure project and has been included in
the National Infrastructure Pipeline (NIP), recently finalized by the Task Force
headed by Secretary, DEA and unveiled by Hon'ble Finance Minister.
Furthermore, the Project is included as a medium-term measure in
‘Comprehensive Action Plan’ (CAF) for Air Pollution Control in Delhi & NCR’ and
forms an integral part of recommendation of ‘High Powered Committee on
Decongesting Traffic in Delhi’.

(iv) RRTS will significantly reduce traffic congestion on the roads due to modal
shift in favour of public transport through a high-speed, high-throughput,
environmentally friendly, safe, secure, rail-based public transport. Further, there
will be a significant reduction in CO2 emissions (about 1000 Tonnes/Day) as a
result of shift of commuters from road-based transport to RRTS. Pollution
reduction will also acerue additional economic benefits such as savings due to
improved health of citizens, reduced expenditure on treatment of
diseases/medicines, ete.

. Considering importance of RRTS project for achieving socio-economic-
environmental benefits, the RRTS projects have been viewed favourably by
various constitutional and statuary authorities:

1. In the matter of M.C. Mehta v/s Union of India and others (Writ Petition (C)
No. 13029 of 1985, On January 18, 2019, Hon'ble Supreme Court of India
observed that this project is “absolutely necessary and there should be no
delay on the part of concerned authorities”. In the same case, the Hon’ble
Supreme Court on 06.03.2019 observed that “the corridor (Delhi-Meerut) is
absolutely necessary for Rapid Transport to ease the out growing congestion
and for reducing the pollution.”

2. In November 2019, due to alarming increase in air pollution in NCR, Hon'ble
Supreme Court had banned the econstruction activities in Delhi-NCR.
However, Hon'ble Supreme Court passed an order on 16.12.2019 stating
“Considering the importance of the project in question for reducing the
pollution in Delhi, we permit the construction activity relating to project even
during nighttime.”

3. NCRTC has also been permitted project alignment through Yamuna river
flood plain by the National Green Tribunal (NGT) and Yamuna Standing

Committes. f M%E
s
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4. Hon'ble Supreme Court, in one of the cases, had banned all construction in
sanitary land fill sites. However, in case of RRTS project, considering its
importance, Hon’ble Supreme Court vide order dated August 7, 2020 has
allowed construction of elevated viaduct over Millennium Park, which is a
sanitary land fill site.

C. Issues/difficulties raised vide above referred letters has been deliberated below
along with NCRTC's comments:-

1. FE ONS

SN

SUGGESTIONS

NCRTC COMMENTS

L

There is lack of awareness of
the project among residents
w.rt, exact route and its
cutting through the colony,
location of pillars
commencing from outer ring
road till end.

- As it CONCErns
movement of heavy
traffic eg, school
buses/ lorries,
ambulance, etc.
covering of Barapullah
Nallah  for  road
expansion to  ease
traffic has to he

examined.

MNCRTC has shared the details of
alignment passing through Sidhartha
Extension. Required drawings were
shared vide letter under reference (iv)
dated 05.08.2019.

NCRTC has already clarified the
location of Piers in the colony to all
the three groups individually during
the visits and it was clarified that due
to permanent structures of RRTS,
traffic in Sidhartha Extension will not
get affected.

NCRTC will make proper workable
and good arrangement of traffic
movement during temporary phase of
construction also,

Fxploring ather opHons of
parking vards:
- To explore other
options to make the
parking vard e.g, in

Millennium Park,
adjoining to
Nizamuddin  station
parking yards.

Varimig altarnata alipnment aptinne
for the Viaduet and Yard were
explored to avoid the above
regidential  colony but no  other
techno-commercial option was found
technically feasible.

Viaduet is crossing the colony as
elevated structure at a height of about
24 m from ground level.

2. SOME UPDATES

UPDATES

NCRTC COMMENTS

1.

The area is water logged since

The ground conditions can only be
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2010, and is on records.
Foundations of all types of
construction are deemed to be
submerged in water and in
process of degeneration. When
the area was rehabilitated, it
was all dry  land and
foundations laid as per normal
DDA standards, without any
consideration of such
circumstances  arising  in
future. Over a period of time
say, after few decades, and
degeneration process getting
quite active, shall it with stand
tey the viheations generated by
new metro trains besides risks
of mnatural phenomena of
earthquake tremors ete. In
addition, there exists Indian
Railwavy  traffic, having
multiplied manifolds, over a
period of time which also
transmits vibrations, as is
being experienced by many
residents. Proposed Rapid
Metro traffic is bound to add
| to our vows.

ascertained by Geo-Technical
investigation for which permission
from BEWA was requested. However,
Permission is still awaited.

NCRTC will take all reasonable
precautions at the appropriate time
once NOC is granted for geotechnical
investigations in the complex.

NCRTC is a professional organization
and mandated by Gol to construct a
state of the art high speed rail-based
system at an estimated cost of Ra,
30,274 cr. All precantions and
measures towards structural stability
of NCRTC structures and also for
adjoining  structurca  shall  be
considered while designing the
structure.

It is assured that NCRTC is fully
equipped to undertake the design of
heavy structures in all type of soils
including for underground structures.

Flat nos., falling between 105
to 220 are likely to be affected
the most out of which some
are already identified by
NCRTC, while in the left out,
sonme others laving conunon
walks — 2 parallel rows on
both sides are not included.
Besides quite a few other
blocks can be considered. We
are in total dark about the
criterion adopted in
identifying some as affected
flats, in isolation.

NCRTC has already carried out the
social impact assessment of this
connecting line and will incorporate
the same as an addendum to the
approved SIA report.

NCRTC will follow the
recommendations of SIA  report
which is under serutiny by ADB. SIA
will be shared onee approved by ADB.

Lots of input costs, energy is
added to raw flats by residents

The issue will be addressed with
eligible flat owners if applicable.
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to satisfv their own needs/
requirements.

4. | This area is ideally located on [ e This RRTS project will further
outer Ring Road and Yamuna enhance connectivity in Delhi MCR
banks and well connected to area and will improve connectivity
Railway stations, Bus significantly.
terminals, Hospitals,
children's schools, ete.; all
within 10 kms radius and
Airport about 25 kms.

3. INFOERMATION REQUIRED FROM NCRTC

SN UPDATES NCRTC COMMENTS

1. | What all clearance/NOC's, MNCRTC has obtained all required
NCRTC has already obtained clearances from concerned
from agencies like DDA, Authorities before starting the
SDMC, Environments, construction worl.
pollution board, noise For tree cutting permission, survey
pollution and what are| will be conducted after NOC is
defined  limits WITI issued by RWA. No green area is
CURRENT VALUES. How likely to be used on permanent basis
much green area is likely to other than required for three piers.
be used, which trees are to
be felled etc., with copy of
documents/clearances.

2. | What are required parameters No such parameters are defined for
national/international  and specific case.
being followed, when you cut Study has already been conducted
through an existing urbanized for Noise and vibrations in Pockel-C,
residential complex allotted Sidhartha Extension for RRTS
by DDA with over 32 years of Carridor.
physical habitation? NCRTC confirms that noise level will
- Noise levels not increase more than the existing
- Vibrations limit to withstand noise levels due to movement of
sagg‘ing BT RRTS trains on the subject viaduet.

Sinil testing from TIT ot Hodl testing will be carvied oul aller il
is permitted by RWA inside the
- complex.

3. | We admit we have shallow | No comments
knowledge on the subject and
the residents, within their
natural right, deserve to be
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apprised.

l

Al communication by
individuals etc., when replied
by NCRTC, need to be marked
with a ecopy to RWA/Senior
Citizens Forum.

Communication remains a
confidential matter between NCRTC
and individual flat owners,

Were some other loeations
examined/eliminated, before
zeroing on the present
site/plan?

Replied against item no. 2 of “Few |

Suggestions” as mentioned above.

What are NCRTC's plans for
impacted flats.

NCRTC's  assurance on
safetv/security concerns while
work remains in progress.

NCRTC will follow Resettlement
Plan, which is under final serutiny
with ADE.

The copy of the same shall be made
available shortly after the approval
of competent authority.

NCRTC  is a professional
organization and executing project
work with high level of safety norms.
Delhi-Meerut Corridor construction
work is in progress on the median of
the road having heavy traffic
movements. All safety measures are
being taken in professional manner.
NCRTC shall meet requisite
safety/security requirements during
construction  period and even
afterwards as required.

Assurance to examine
unidentified concerns whicls
are likely to arise in future

and during implementation |

stage and later om

NCRTC is committed to deal all the
Issues relaked to this projeer tighe
from start to completion and
thereafter.

Restoration of parks, roads
and other children’s installed
recreations facilities ete,

NCRTC is committed to do all
restorations works if disturbed due
to RRTS project.

This has already heen briefed/
communicated /assured to all the
three-groups  representing  one
Sidhartha Extension.

NCRTC is committed to maintain
existing facilities like Park, Roads

and other children recreation

-8
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4|

installations if disturbed in Pocket-C
area of Sidhartha Extension.

ON UIRED FROM N

SN

UPDATES

NCRTC COMMENTS

Structural Safety: It is
obvious that, at first hand,
there is going to be adwverse
effect onm the adjoining
structures, on both sides of
the track, taking into account
its vicinity. The layvout plan
and study eonducted need to
he shared with the residents.

There will not be any adverse effect

on adjoining structures. In fact,
piling  will  improve  ground
condition.

The method for Piling will be boring
of pile instead of driving of pile by
impact method.

NCRTC proposes to undertake
structural survey of flats in complex
adjoining to alignment before,
during and after completion of
project activities in the complex
subject to issue of NOC.

Environmental Pollution:
It is obvious that the flats, as
mentioned above, will face
issues of environmental
pollution due to noise,
vibration, blockage of sunlight
and air and depletion of the
green area. The resident
needs to be educated whether
any study has been conducted
in this respect.

NCRTC is committed not to increase
the present levels of environmental
pollution  after and during
construction of RRTS project.
NCRTC has aleeady carried out
Noise and Vibration study by CRRI.
NCETC confirms that noise level
will not inerease more than the
existing noise levels due to
movemenl ol REES louins on the
subject viaduet,

Sunlight study is in progress, It will
be shared after completion.

Health and well being of
Senior Citizens __ and
Children: Whether any
study has been conduected to
evaluate short term and long
term affects, in this serious
matter, during construetion
and after putting it in

operation? Is there any long |
term health plan on the anvil? |

NCRTC is committed not to increase
the existing environmental
conditions and pollution levels
during construction and after
construction.

NCRTC is constructing a
professionally  designed  viaduct
which will have no adverse health
impact on the health of residents. If

e
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there is any apprehension, it may be
spelt out.

Risk factors: There are
apprehensions that being a
giant construction whether or
not there will be any risk
during earthquakes or other
natural calamities/disaster.

Dangerous Ground Water

Table: It is a matter of record
in a litigation by one of the
residents that the ground
water table in the area is very
precarious, merely 1.5 to 2.5
meters and there have been
incidents of ground sinking at
different places, number of
times. DJB  had also
undertalken a  eorrective
action, on the direction of the
Court involving Crores of
rupees, However, there is no
study or details about its
efficacy or impact. It is hoped
NCRETC must also have taken
into accounts this aspect and
any report or document on

e NCRTC is a  professional
organization and is utilizing the
services of  international and
national experts to undertake the
design of heavy structures in all
conditions including earthquake,

# NCRTC has specialized experts such
as General Consultant, Detailed
Design Consultant, Team of
Project Executing Contractors,
who work as per laid down
standards and good industry
policies,

e Construction activities are being
taken wup based on approved
design & drawings and design
takes care of earthquake forces.

s  We are thankful for keeping NCRTC
updated regarding ground water
table in the area. We assure that
NCRTC design team will take into
account this information during
design of viaduct.

e NCRTC has not been provided NOC
to assess and know technically the
facts available regarding,

this need to be shared.
Clearances from | NCRTC has obtained all required
concerned authorities: It clearances from concerned

is hope that necessary NOC or
clearances must have been

Authorities before starting the
construction work,

Juush
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obtained from the agencies
like DDA, MCD, Central
Pollution Control Board, etc.
If so0 details to be divulged to
the extent feasible,

Effects of the DMRC UG
Metro Line passing
through a part of the
colony: Tt is a matter of
record that a section of the
Pink Line of DMRC has been
laid UG, diagonally from
Sankat Mochan Mandir Marg
to flats in blocks 50-ABCD to
55-ABCD. There has been
considerable damage to the
flats and some rehabilitation
measures had also reportedly
been taken. However, as per
version of the residents they
still feel lot of continuous
vibration from the passing
trains which tantamount to
various apprehensions
disturbing their peace of
mind.

The subject matter does not pertain
to NCRTC.

NCRTC is not
underground  tunnel
Sidhartha Extension.

constructing
through

Totally ignoring  the
re niati m
RWA Citizens

Forum: It was pointed that
there have been various
representations  from  Sr.
Citizens’ Welfare Forum &
BEWA, who have been writing
from the initial stages of 1he
Project. How can NCRIC
procced  without a  formal
NOC from the above duly
registered bodies? A
clarification needs to be given
in the matter. If at all there
are some, the same may
please be placed on record.

NCRTC is maintaining contact
with all the three organizations of
Sidhartha Extn.

NCRTC will approach the concern at
appropriate time for NOC if
required.
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5. Some of the Concerns /Issues raised by residents during meetings and

replied are under:

SN

Hgsiﬂm'ts
Concern

NCRTC Comments

Vibration and Noise
pollution due to
trains passing at
mere 9 meters above
the residences.

NCRTC has conducted study through an
independent body CRRI for mitigating Noise &
Vibrations Pollution.

NCRTC has already agreed to provide noise
barrier if noise generated due to RRTS trains
will be higher than existing ambient noise.

All necessary measures shall be adopted to keep
the noise and vibration within permissible
limits during construction as well as during
train operations.

NCRTC committed not to increase in level of
vibration and noise from the existing ambient
noise levels,

Weakening of
Structures  due  to
Deep Pile
Foundations

Concerns of residents not correct. NCRTC
should be allowed to access and know technical
details of existing conditions.

Pile will strengthen the soil conditions of the
area.

Deep  foundations by boring of pile are
commonly adopted practice for viaducts. There
are several examples of similar kind of works
executed in the vieinity of
residential/commercial flats without weakening
Llie existiog sliuctures,

NCRTC still confirm that an independent agency
will be appointed to carry out structural survey

before and after the construction of viaduet.,

Damage to utility

| lines  like  Piped

Matural Gas,
eleclrivily,  plicne,
water pipes ete,

NCRTC being a professional arganizatiﬂn—
shall undertake all Utility diversions in
planned manner at appropriate time,

NUILC wall deploy the specialized agencies tor
shifting of services like Gas pipeline etc.

If any utility system is damaged. it will be
made good by NCRTC.

Blocking of
Sunlight as the
proposed width of

Sunlight study is in progress. It will be shared
after completion.
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[ the viaduct (10.63

m) is greater than

internet and mobile
networks due to
interference by

electric traction l

the distance

between the

buildings (8.9z
m).

5 Loss of rainwater | « Viaduet piers have been placed at the edge of the
harvesting system | park, thus green cover in the park area will not
and a park with | getreduced.
green cover that | e Felling of trees would be kept to bare minimum
consists of larger | with provision of transplantation of trees as per
and old trees. statutory norms. However, NCRTC will plant

additional trees as part of its plantation
campaign.

» NCRTC will construet rainwater harvesting
system which will cater the viaduet,

e NCRTC can take up plantaton even before
execution of project in the Sidhartha Extension,
if suggested by residents,

B Safety of vesidents, | « Construction of RRTS is large public
excessive noise infrastructure project being executed by
pollution and experienced professional technical experts with
structural safety of deployment of modern technologies.
buildings  during | « NCRTC is doing construetion of Delhi-Meerut
construction. Corridor where high level of safety standards

are being followed.

» NCRTC has a well-developed multi-layer

safety mechanism having teams from General
Consultant, Detailed Design Consultant,
Safety Team of Project Executing
Contractors and that of NCRTC to take care
of safety aspects,

s Standard Safety, Health and Environment

(SHE) guidelines shall be observed during
project implementation.

» Structural safety of the adjoining buildings can

be observed through building survey carried
- out before and after the construction.
7 Hinderance to | e Mobile and internet networks of residents in

the society won't be affected due to OHE
traction of RRTS.

It can be appreciated that commuters
travelling in DMRC/Railway network are
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line.

able to access internet from inside the train,
being in the closer proximity to the OHE.

8. Risk Factors — Risk
during construction
due to earthquake
and natural
calamities/disasters.

RRTS is a high speed, high-capacity rail-
based commuter system being developed by
experienced professional and engineers.
Dedicated teams such of General
Consultant, Detailed Design Consultant,
Team of Project Executing Contractors,
their designers and NCRTC team are
involved in the design and construction for
the designed performance and safety of
proposed structures.

Design takes care of all the forees as per
codal provisions.

9. | Ignoring

RWA & 5CF

representation from

NCRTC is maintaining communication with
all the organizations of Sidhartha Extn,

10. | Depletion of green

areda

It will be ensured that available green area
remains same and there is no depletion of
ETECn area.

NCRTC can take up plantation even before
execution of project in  the Sidhartha
Extension, if suggested by residents.

11, Izssue of Health

Hazard for

Citizens

tham 100 Senior

children living
the affected flats

RRTS will significantly reduce traffic
congestion on read due to model shift in
favor of public transport through a high-
speed environment friendly, safe, seeured,
rail-based public transport system.

NCRTC will assure that all required health
parameters remain within the exiating limita
and continuous monitoring mechanism will
be developed du ring construction.

With Best Wishes,

e

{Subodh Kumar)
Chief Project Manager/Delhi
Email: cpm.delhi@nerte.in
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No. NCRTC/Genl./1/Vol.III dated : 05-07-2021
Ta,

The Siddharth Extension Sr. Citizens' Welfare Forum,
Porta Cabin Near Gate No.3,

Pocket 'C' Siddharth Extension,

New Delhi-110014

{Kind attention : Shri M.M. Gupta)

1. Refer to your email dated 17t June 2021 addressed to MD, NCRTC inter-alia
others. Your concern on health and social related issues specially on residents
of Siddhartha extension due to implementation of RRTS projects are well
appreciated. A brief on RRTS and Jangpura Stabling yard is given below for
better appreciation.

(i) Regional Rapid Transit System (RRTS) is a rail based high speed, high
frequency regional transit system connecting regional urban nodes as
public transit backbone,

(i)  Asthe name suggests, the system is defined by regional character and
high speed creating a network of networks, wherein the RRETS is
integrated with National Network of Indian Railways and Airport on
one hand and with intra-city networks such as city-buses, Metro, IPT
etc on the other.

(iii}  Sarai Kale Khan is planned to develop as major station to integrate
three RRTS Cooridor namely Delhi — Meerut Corridor, Delhi — Alwar
Cooridor and Delhi — Sonipat Cooridor and ISBT,

(ivi Development of terminal station, stabling yard, office complex and
residential complex for RRTS employees at Jangpura are also part of
RRTS and connectivity from Sarai Kale Khan station to the Stabling
Yard is planned through elevated viaduct which is more than 21 meter
height from ground level.

2. The Connectivity to Jangpura from Sarai Kale Khan is also deliberated in
length by NCRTC involving expats from engineering point of view, cost
optimization and minimum displacement of personals. Development of such
projects always attracts social issues and its endeavor of implementing
agencies to optimize these in the interest of publie for the public.

Contd.......2/-
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T/, Sin Fort Institutional Area, August Krant Marg, Mew elhi 110049 comactus@ncrten
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. The route through urban area is selected by NCRTC with minimum 5 meter
offset from the outer edge of viaduet and structures region considered in
infringement zone for acquisition. Initially displacement of residents of 24
(twenty four) flats of Siddhartha extension were envisaged and design is being
refined to reduce it further to least possible.

. Studies on sound eco, noise, air pollutions including vibration effects for such
projects are mandatory requirements to maintain the baseline values (i.e. the
relevant values on the date before physical commencement of work) during
construction and operation. These values are mandatory to be monitored on
defined interval, NCRTC is monitoring their issues on monthly basis.

. Imaddition to studies, the design of RRTS system is also improvised by NCRTC
to reduce such effects. NCRTC is constructing ballastless track, which is
creating least eco, noise, vibration pollution in the world and even coaches are
designed accordingly.

. In addition to regular SIA consultant, CRRI has also been engaged by NCRTC
to study the issue of noise and vibration pollution. The report is also under
finalization and shall be available in the public domain shortly along with EIA
report. All the baseline values of various pollution parameters are specified in
the EIA report for future references. CRRI has recommended provisions of
noise barriers in Siddhartha extension which shall also be complied with in
the interest of people.

. Thope all the queries have been answered regarding first such project of India.
MNCRTC is at your service and always open to attend further queries in future
also.

We are thankful for vour kind support to NCRTC in larger interest of public
as well as national interest,

Chief Engineer/General
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Appendix-10
Comparison of Alignment options for connecting line (viaduct) from Sarai Kale Khan Station to Jangpura Stabling Yard

Main Feature Merits Demerits Environmental Social Final Reason for
Impact Impact Decision acceptance/
Rejection
Alignment Option-1
By passing Siddharth This Alignment will have Sharp curve of 145 The Not The alignment is
Siddhartha extension following meter give rise to alignment recommend | technically not
Extension colony is not disadvantages/technical high frictional noise falls in the ed feasible , in
Pocket C Flats | getting affected. | issues: pollution. closed addition this
situated in vicinity of option of
between Gate3 50 m span over Barapulla Approximately 532 G+4 building alignment will
and Gate2 flyover is having sharp trees will be comprises of have more
horizontal curve of 145 m. impacted. 99 House. environmental
Therefore, the alignment is The and resettlement
technically not feasible. alignment impact.
also affects Therefore, not
Further, the alignment will have 26 Squatters selected.

a 122 m span viaduct with 65-
degree skew angle at railway
crossing. Out of 122 m span,
50 m length is on curve of
150m radius and 72 m length is
straight. Due to space
constraint, launching and
movement of construction
machinery and materials, 122
m single span viaduct is not
possible.

The feasibility of construction
of an intermediate pier in the
space available between the
running tracks is also explored
and found not feasible due to
(i) OHE traction lines of 25 KV
for Delhi Agra main line is a
hinderance in mobilization of
construction machinery in the

intermediate space (ii)

8 Shops and
1 temple.
(Near
Barapulla
Flyover)
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Appendix-10
Comparison of Alignment options for connecting line (viaduct) from Sarai Kale Khan Station to Jangpura Stabling Yard

Main Feature Merits Demerits Environmental Social Final Reason for
Impact Impact Decision acceptance/
Rejection
Construction will require block
periods and shutdowns which
will not permitted by railway.
This alignment will be costlier
due to additional requirement
of 101 m span of viaduct on
this alignment which can be
avoided by choosing option I
alignment.
Alignment Option-2
Inside Geometry of Alignment inside Siddharth Curve of about 700 There are 25 | Not The alignment
Siddharth alignment is extension colony is having meter give rise to affected recommend | have more
Extension made smooth. horizontal curve of radius comparatively high house hold to | ed environmental
Pocket-C 702.25 m. The chances of frictional noise be displaced. and resettlement
colony affecting wear and tear increase with pollution.( as Of these 22 impact as
24 no Flats reduction of radius. compared to Option house hold compared to
) (24 flats) will impact in Option-
be physical Il.
About 469 trees will g'nsg'gced
be impacted household
will be
economically
displaced.
4 are
vulnerable
households
(women
headed

households)
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Appendix-10
Comparison of Alignment options for connecting line (viaduct) from Sarai Kale Khan Station to Jangpura Stabling Yard

flats needs to
be acquired
or relocated
or
temporarily
shifted as per
discussion
and mutual
agreement
with the flat

Main Feature Merits Demerits Environmental Social Final Reason for
Impact Impact Decision acceptance/
Rejection
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occupancy
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Comparison of Alignment options for connecting line (viaduct) from Sarai Kale Khan Station to Jangpura Stabling Yard

Main Feature Merits Demerits Environmental Social Final Reason for
Impact Impact Decision acceptance/
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Station to Jangpura Stabling Yard

Appendix-10
Figure-1 Plans Showing all Options

Comparison of Alignment options for connecting line (viaduct) from Sarai Kale Khan

Figure 2: Plan Showing Final Alignment of Siddharth Extension-Option 3
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Appendix 11 Minutes of Meeting

Extensnon Senior C|t|zen s Welfare Forum (SESCWF)

Type of Meeting- Representative of Siddhartha Extension Senior Citizen Forum (SESCWF) Mi. Manmohan
Gupta and Mohan Lal Atiuja requested ADB to set a meeting o explain their viewpoints and grievances
with relation to the construction of stabling line passing through Siddhartha Extension. Accordingly, & virtual
meeting with SESCWF representatives and NCRTC was held on 06 January 2022 to hear the grievances
and suggestions for improvement of the local surroundings of the proposed stabling line at Jangpura.

Points Discussed:

.""Discussion Points

10

Mr. Mohan Lal Ahuja appreciated NCRTC and ADB's initiative towards organizing the virtual meeling.
Mr. Ahuja mentioned that NCRTC had not placed any hoarding shout the project information in their area. Mr Ahuja also
mentioned that no project reports and studies were shared with them. Mr. Ahuja is a senior citizen and has been a resident for
35 years. NCRTC contacted 25 residents. not all. Hoardings weye not put at site. SESCWF wasn't aware of this. They were
not informed. Mr. Ahuja mentioned that they checked a previaus report on ADB website and realized that there are such reports
prepared and available for disclosure. He referred their eartier communication with NCRTC and informed that there is a lack of
awareness about the project amony the residents about the exact route of stabling yard connecting line passing through
Siddhartha Extension. In addition, he sought clarification on deciding project-affected persons (PAP) by NCRTC.

" MIr. Yogesh Srivastava (NCRTC) menticned that they had shared respective correspandences on project developments and

status in timely manner with the committee. He also mentioned that the latest correspondence was shared on 4™ January 2022
He added that NCRTC is conducting studies on a shadow analysis and real estate projection as requested by the Welfare
Association on pollution and environment. He informed that the required flats for oonstructlon of the Jangpura Stabling Line
conneCtlon are bemg purchased through the dlrect purchase policy of NCRTC HITTe T :
iy va wiitton conespondences avainble with RWA ws well a8 SESCY ww PP i€ ;|
a Qms of ik eoloryy He also agreed to dtscuss the matter W|th the competent authonty of NCRTC to place hoard:ng to |nform
the Siddhartha Extension citizen about the project details and the list of the properties affected due to the construction. He
| assured thal adverse impacts will be mitigated.

Mr. Man Mohan Gupta mentianed that it was ali because of the recent correspondence that they realized there were so many
studies conductsd for tha projsct site, but those were not shared with the committea. Mr. Man Mohan Gupta mentioned that
NCRTC hasn't taken the senior residents into consideration. Hoardings have not been put about exactly how many flats are
directly affected. He also asked the reason as to why the project should traverse through the society. No survey report had
been shared with the complainants, especially. Resettlement Plan dated March 2020 -has not been shared with them. Main
concern Is transparency and lack of communication with NCRTC. Mr Gupta raised a question as to why a second SIA was
conducted?

| and outcome shall be shared with ADB .

presentation with 4 siides. Senior citizens houses have been marked as red. What was the rationale behind defining 5 meters
as the distance for identifylng affected households? Mr. Gupta said that due to changes in the connecting line alignment, they
do not know which households will be affected, and which ones will not be affected. Mr. Man Mohan Gupta suggested that
properties that fall outside the distance of 5m. from the viaduct should also be considered as affecled properties

Mr Gupta mentioned that there will be noise pollution for 2-3 years during conslruction sfage. Property prices will gradually
increase after 20 years. Senlor citizens are already too old ta wait for 20 yaars. Is thare any International Standard for defining
l the 5 meters distance? Is there a guideline? This has not been shared by NCRTC.

| Mr. Gupta mentioned that the committee wants ta know how NCRTC will compensate the senior citizens. Hs said under the

coneidered affacted persons and should therefore be compansated as per the Act.

Mr. Ahuja and MR Gupta both mentioned na reports were proactively shared with them.The contractor of NCRTC, gave a |

Right to Fair Compensation and Transparency in Land Acquisition, Rehabilitation and Resettiement Act 2013, they are
f

Ressttlement Plan (RP). NCRTC has taken up the preparation of supplementary SIA and RP to fulfil the ADB requirement to
alleviate concerns of the community affecting directly and indirectly from the construction of the Jangpura Stabling line
connection.

ADB informed SESCWF that the design of the Jangpura Stabling line was finalized after the publication of the approved

The ADB team explained that it has stringent requirements on consultation and information disclosure, and that it js working
with NCRTC to meetl these requirements. It also informed that the ADB Safeguard Palicy Statement, which applies to the
project, requires NCRTC to assess, mitigate, and or compensate adverse impacts so that affected persons are not worse off
due to the project. 1t updated that the Resettlement Plan for the stabling yard and connecting line was submitted by NCRTC
on 28 December 2021, and is under compliance review,

Mr. Yogesh informed that they have addressed their all concerns through various correspondences and in case, RWA feels
that some of their issues need more clarification, they may nominate their representative to discuss the same, It is again and
again being reiterated by NCRTC to address all their concerns related to sound, vibration etc except financial aid. NCRTC has
also written to Resident Welfare Association of Siddhaitha Extension fo nominate an authorized represenilative to represent
the colony to discuss rehabilitation plan for the colony after the construction and other issues for successful implementation of
the project. It was agreed that a representative/ committee shall be nominated by the RWA to discuss the issues with NCRTC

ERNAL. This information is accessible te ADB Management and staff. It may be shared cutside ADB with approptiate

mission.
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Appendix-12

Community Interaction Programme

List of Participants During Community Interaction Programme on 05.07.2022

S.No | Name Designation Organization Email Address
1 M L Ahuja 197-A Resident mohanlalahuja@gmail.com
2 Anu Bajpai 220-B Resident Anubajpai805@gmail.com
3 V.D Sharma 217-A Resident Gen Sect
SEWF
4 M.M Gupta 213-D President SESCWF | Mmgupta47@gmail.com
5 Kamlesh 152-B President RWA raghukamlesh@gmail.com
Reguvanshi
6 M.C Gupta 212-B SESCWF Mcgupta210@yahoo.com
7 P.K Saha 215-A Sr. Citizan Paritoshsaha198@gmail.com
8 Vandana 228-A Resident mayank@gmail.com
Mehta
9 Madhu Mehta | 228-c Resident
10 Santosh 217-A Resident
Sharma
11 Ashok Kumar | 201A Resident
12 Boja Danis 217-C Resident bjudelgie@gmail.com
13 Prabha Dhaya | 196-C Resident Sumit:kumar226@yahoo.com
14 Raj 172-D President Rajbarot02@gmail.com
15 S.S Verma 200-D RWA
16 C.Fenondes 218-C RWA
17 Ram Mehrotra | 210-D Resident Ram.mehrotra20@gmail.com
18 Sudha 209-A Resident Ashuvillal1@gmail.com
Sharma by
Ashu Sharma
19 G.Pav 198-A Resident
20 Ramesh 198-C Resident
Menghari
21 Suvalaxmi Environment ADB susen@adb.org
Sen Specialist
22 Laureen Social ADB llaurito@adb.org
Laurito Development
Specialist
23 Arun Kumar 220-A Resident
Goyal
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Community Interaction Programme

Appendix-12

S.No | Name Designation Organization Email Address
24 Ritesh Joshi 209-B Resident
25 R.K Gaurv 30-C Resident
Subject: Meeting with Siddhartha Extension
ATTENDANCE SHEET
Date: 05.07.2022
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Community Interaction Programme

Subject: Meeting with Siddhartha Extension
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Appendix-12
Community Interaction Programme

Photographs During Community Interaction Programme on 05.07.2022
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Appendix-12
Community Interaction Programme

Photographs During Community Interaction Programme on 23.07.2022
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Appendix-13 Shadow & Wind Analysis Report

Prepared by: GreenTree Global

Date: 15th January 2022
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Executive Summary

The shadow and wind analysis has been evaluated for NCRTC (Delhi-Meerut RRTS —

Stabling Yard Alignment at Pocket — C Siddharth Extension) located in New Delhi. The

project team has gone through the drawings, orientation and has prepared the

Shadow and wind analysis report.

Project Name

Delhi-Meerut RRTS - Stabling Yard
Alignment at Pocket — C Siddharth

Extension

Project Type Elevated RRTS Station
Location New Delhi
Latitude 28°34'52.3"N

Longitude 77°15'19.3"E
Climate Composite
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1.0 OBJECTIVE

The prime intent of the report is to provide the effect of shadow & wind caused by the Stabling
Yard alignment of Delhi Meerut RRTS Viaduct in the surrounding buildings near Siddharth
Extension Pocket — C (Between Sarai Kale Khan Station and Stabling Yard).

The study has been carried out by comparing the base case and design case. The base case
involves the analyzing the shadow of Buildings without RRTS Viaduct. The design case involves
the Building with the proposed RRTS Viaduct and analyzing the shadow caused by the RRTS
Viaduct in the surrounding buildings.

The below mentioned table represents the objectives and analysis performed:

Sr. No. Description
Shadow analysis in the present scenario (Without RRTS Viaduct passing)
' Shadow analysis in the future scenario (With RRTS Viaduct passing)
5 Review the project drawings and design basis report and evaluate the sun path

throughout the year

Calculation of Effective shadow range in the surrounding areas of RRTS Viaduct
3 passing through pocket — C, Siddharth Extension for the entire period of Sunrays

in a day at six months at a time interval of 15 minutes

Analyzing the shadow depth and orientation for six months including Summer

Solstice, Winter Solstice, Autumn, Spring Equinox positions, January and February.

Wind analysis in the present scenario (Without RRTS Viaduct passing)

Wind analysis in the future scenario (With RRTS Viaduct passing)

The first step is to create the Building 3D model in the Ecotect software in reference to the
received drawings like plans & sections and by the site visit done.

The next step is to create the RRTS Viaduct in reference to the received drawings.

In reference to the drawings and Google Earth software, the direction of North has been
provided in the model.

On the 3D model, the sun-path analysis has been done to understand the effect of shadow in
respect to the orientation.

The shadow range has been analyzed for six months as mentioned below:
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TABLE T: ANALYSIS MONTHS

Spring Equinox 21t March
Summer Solstice 21 June
Autumn Equinox 215 September

Winter Solstice 21° December.

January 21° January.
February 21t February.

Please find the Google Image location of the site:

FIGURE 1: GOOGLE EARTH IMAGE SHOWING THE LOCATION OF SITE

BUILDING B

N

BUILDING A

FIGURE 2: PLAN VIEW OF THE BUILDINGS & VIADUCT
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2.0 SHADOW ANALYSIS

2.1 METHODOLOGY

The shadow analysis is done by computerized software. The analysis is done by creating a 3D
model in “Ecotect” by considering the buildings & viaduct along with the columns in reference
to the received plans & sections. The shadows at different time & date were analysed in
respect to the proposed viaduct and buildings.
Autodesk Ecotect Analysis is an environmental analysis tool that allows designer to simulate
building performance from the earliest stages of conceptual design. It combines analysis
functions with an interactive display that presents analytical results directly within the context
of the building model.
ECOTECT is a complete building design and environmental analysis tool that covers the full
range of simulation and analysis functions required to truly understand how a building design
will operate and perform. It finally allows designers to work easily in 3D and apply all the tools
necessary for an energy efficient and sustainable future. The following are some of the
analysis performed using Ecotect Software:

e Solar Analysis

e Sun and Shadow Analysis

e Daylighting and Lighting

e Thermal performance

e Insolation Analysis

e Acoustic Analysis

e \Weather data visualization

FIGURE 3: ANNUAL SUN-PATH
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FIGURE 4: DAILY SUN-PATH

The above image indicates the daily sun path analysis of the proposed site. The interface
shows the buildings & viaduct modeled in the Ecotect for the analysis. The above image also
provides the details of the time, date & month considered during the analysis.

The yellow dotted line indicates the daily sun path for the mentioned date and the arrow
indicates the position of sun at the given time and date.

Further we have used the New Delhi weather file for the analysis as the proposed location is
in Siddharth Extension Pocket — C, New Delhi.

Equinox is defined as the days when the Sun is exactly above the Equator, which makes day
and night of equal length and it happens twice in a year as Spring and Autumn Equinox.
Solstice is defined as the days where the Sun’s path in the sky is the farthest north or south
from the Equator. In Summer Solstice, the day is longer than the night and vice versa in Winter

Solstice.
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2.2 3D VIEWS — BASE CASE & DESIGN CASE

Below 3D models are the general representation of the building for the purpose of Shadow

analysis due to the viaduct inclusion/ construction.
BLOCK 220

BLOCK 219 BLOCK 215

BLOCK 214

BLOCK 203\ =~ -
sockzr

o

| BLOCK 200

FIGURE 6: 3D VIEW — DESIGN CASE
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2.3 SHADOW ANALYSIS 1T — WINTER MORNING TIME (BAM -
10AM)

During Morning hours of winter season, the occupant feels comfort to have maximum sunlight
as possible. But as per the analysis it is observed that “building B” is shaded most of the time
by “building A” itself, which is the nearby existing building. Therefore by analyzing the shadow
impact of viaduct in the Winter Months (i.e. November to February), the proposed viaduct is
not casting any additional shadow to the facade of the surrounding buildings. Thereby no
obstruction to the morning sun during winter season and thus does not affect the health and
well-being to the surrounding buildings.

FIGURE 7: SHADOW RANGE ON 215" NOVEMBER 8 AM WITHOUT VIADUCT

FIGURE 8: SHADOW RANGE ON 215" NOVEMBER 8 AM WITH VIADUCT

FIGURE 7 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground floors of the Building B. FIGURE 8 represents the
shadow caused to the building by the proposed RRTS Viaduct. On the basis of the above image,
the Viaduct is not casting any shadow on the facade, thereby not obstructing the morning
sunlight falling on the facade of the buildings at 21°* November 8 AM.
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FIGURE 9: SHADOW RANGE ON 215" DECEMBER 8 AM WITHOUT VIADUCT

FIGURE 10: SHADOW RANGE ON 215" DECEMBER 8 AM WITH VIADUCT

FIGURE 9 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground & first floors of the Building B. FIGURE 10 represents
the shadow caused to the building by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is not casting any shadow on the facade, thereby not obstructing the
morning sunlight falling on the facade of the buildings at 21°* December 8 AM.

297



FIGURE 11: SHADOW RANGE ON 2157 JANUARY 8 AM WITHOUT VIADUCT

FIGURE 12: SHADOW RANGE ON 2157 JANUARY 8 AM WITH VIADUCT

FIGURE 11 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground & first floors of the Building B. FIGURE 12 represents
the shadow caused to the building by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is not casting any shadow on the facade, thereby not obstructing the
morning sunlight falling on the facade of the buildings at 21°* January 8 AM.
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FIGURE 13: SHADOW RANGE ON 2157 FEBRUARY 8 AM WITHOUT VIADUCT

FIGURE 14: SHADOW RANGE ON 2157 FEBRUARY 8 AM WITH VIADUCT

FIGURE 13 represents shadow caused by the Buildings. On the basis of the above images, the
building A is casting shadow on the ground floors of the Building B. FIGURE 14 represents the
shadow caused to the building by the proposed RRTS Viaduct. On the basis of the above
images, the Viaduct is not casting any shadow on the facade, thereby not obstructing the
morning sunlight falling on the facade of the buildings at 21°* February 8 AM.
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FIGURE 15: SHADOW RANGE ON 215" NOVEMBER 9 AM WITHOUT VIADUCT

FIGURE 16: SHADOW RANGE ON 215" NOVEMBER 9 AM WITH VIADUCT

FIGURE 15 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground & first floors of the Blocks —219 & 220. FIGURE 16
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the Terrace of the Building — B, thereby not
obstructing the morning sunlight falling on the facade of the buildings at 21* November 9 AM.
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FIGURE 17: SHADOW RANGE ON 215" DECEMBER 9 AM WITHOUT VIADUCT

FIGURE 18: SHADOW RANGE ON 215" DECEMBER 9 AM WITH VIADUCT

FIGURE 17 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground & first floors of the Blocks — 219 & 220. FIGURE 18
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the Terrace of the Buildings — B, thereby
not obstructing to the morning sunlight falling on the facade of the buildings at 21 December
9 AM.
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FIGURE 19: SHADOW RANGE ON 2157 JANUARY 9 AM WITHOUT VIADUCT

FIGURE 20: SHADOW RANGE ON 2157 JANUARY 9 AM WITH VIADUCT

FIGURE 19 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground & first floors of the Blocks — 219 & 220. FIGURE 20
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the Terrace of the Buildings — B, thereby
not obstructing the morning sunlight falling on the facade of the buildings at 21 January 9
AM.
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FIGURE 21: SHADOW RANGE ON 2157 FEBRUARY 9 AM WITHOUT VIADUCT

FIGURE 22: SHADOW RANGE ON 2157 FEBRUARY 9 AM WITH VIADUCT

FIGURE 21 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground floors of the Blocks — 219 & 220. FIGURE 22
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the Terrace of the Building — B, thereby not
obstructing the morning sunlight falling on the facade of the buildings at 21 February 9 AM.
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FIGURE 23: SHADOW RANGE ON 215" NOVEMBER 10 AM WITHOUT VIADUCT

FIGURE 24: SHADOW RANGE ON 215" NOVEMBER 10 AM WITH VIADUCT

FIGURE 23 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground floors of the Blocks — 219 & 220. FIGURE 24
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the third floor of the Blocks — 211, 212,
213, 214 & 215 and ground, first, second & third floor of Block — 216, thereby not obstructing
the morning sunlight falling on the back side of the buildings at 21 November 10 AM.
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FIGURE 25: SHADOW RANGE ON 215 DECEMBER 10 AM WITHOUT VIADUCT

FIGURE 26: SHADOW RANGE ON 215" DECEMBER 10 AM WITH VIADUCT

FIGURE 25 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground & first floors of the Blocks —219 & 220. FIGURE 26
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the third floor of the Blocks — 211, 212,
213, 214, & 215 and ground, first, second & third floor of Block — 216, thereby not obstructing
the morning sunlight falling on the back side of the buildings at 21 December 10 AM.
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FIGURE 27: SHADOW RANGE ON 2157 JANUARY 10 AM WITHOUT VIADUCT

FIGURE 28: SHADOW RANGE ON 2157 JANUARY 10 AM WITH VIADUCT

FIGURE 27 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground & first floors of the Blocks — 219 & 220. FIGURE 28
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the third floor of the Blocks — 211, 212,
213, 214, & 215 and ground, first, second & third floor of Block — 216, thereby not obstructing
the morning sunlight falling on the back side of the buildings at 215 January 10 AM.
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FIGURE 29: SHADOW RANGE ON 2157 FEBRUARY 10 AM WITHOUT VIADUCT

FIGURE 30: SHADOW RANGE ON 2157 FEBRUARY 10 AM WITH VIADUCT

FIGURE 29 represents shadow caused by the Buildings. On the basis of the above image, the
building A is casting shadow on the ground floors of the Blocks — 219 & 220. FIGURE 30
represents the shadow caused to the building by the proposed RRTS Viaduct. On the basis of
the above image, the Viaduct is casting shadow on the third & second floor of the Blocks —
211, 212, 213, 214, & 215 and ground, first, second & third floor of Block — 216, thereby not
obstructing the morning sunlight falling on the back side of the buildings at 21° February 10
AM.
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2.4 SHADOW ANALYSIS 2 — ANNUAL NOON TIME (1TAM 10O
3PM)

During noon hours, the occupant feels comfort to have the shadow. Thus in our analysis during
the noon time (i.e. from 11.00 AM to 3.00 PM), most of the time the viaduct is casting the
shadow on both of the “building A” & “building B”. Thus the shadow provided by the viaduct
does not affect the health and well-being of the occupants.

FIGURE 31: SHADOW RANGE ON 2157 JANUARY 11 AM WITHOUT VIADUCT

FIGURE 32: SHADOW RANGE ON 2157 JANUARY 11 AM WITH VIADUCT

FIGURE 32 represents the shadow caused to the buildings. On the basis of the above image, the
building A is casting shadow on the ground floors of the Blocks — 219 & 220. FIGURE 33
represents shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the
above image, the Viaduct is casting shadow on the third & second floor of the Blocks — 211,
212,213,214 & 216 and third, second, first & ground floor of Block — 215, thereby obstructing
the direct sunlight falling on the back side of the buildings, which itself is acting as a shade for
the back side of the facade on 21 January 11 AM.
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FIGURE 33: SHADOW RANGE ON 2157 FEBRUARY 11 AM WITHOUT VIADUCT

FIGURE 34: SHADOW RANGE ON 2157 FEBRUARY 11 AM WITH VIADUCT

FIGURE 33 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings. FIGURE 34 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second & first floor of the Blocks — 211, 212, 213, 214
& 215 and third, second, first & ground floor of Block — 216, thereby obstructing the direct
sunlight falling on the back side of the buildings, which itself is acting as a shade for the back
side of the facade on 21 February 11 AM.
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FIGURE 35: SHADOW RANGE ON 215" MARCH 11 AM WITHOUT VIADUCT

FIGURE 36: SHADOW RANGE ON 215" MARCH 11 AM WITH VIADUCT

FIGURE 35 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings. FIGURE 36 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the second, first & ground floor of the Blocks — 211, 212, 214 &
216, first & second floor of the Blocks — 213, 214 & 215 and third, second, first & ground floor
of Block — 217, thereby obstructing the direct sunlight falling on the back side of the buildings,
which itself is acting as a shade for the back side of the facade on 21 March 11 AM.
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FIGURE 37: SHADOW RANGE ON 215T APRIL 11T AM WITHOUT VIADUCT

FIGURE 38: SHADOW RANGE ON 215 APRIL 1T AM WITH VIADUCT

FIGURE 38 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings. FIGURE 39 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third floor of Blocks — 219 & 220, thereby obstructing the
direct sunlight falling on the facade of the buildings, which itself is acting as a shade for the
facade on 21° April 11 AM.
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FIGURE 39: SHADOW RANGE ON 215" MAY 11 AM WITHOUT VIADUCT

FIGURE 40: SHADOW RANGE ON 215" MAY 11 AM WITH VIADUCT

FIGURE 39 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings but all the windows are shaded by
the overhang. FIGURE 40 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third, second
& first floor of Blocks —219 & 220, thereby obstructing the direct sunlight falling on the facade
of the buildings, which itself is acting as a shade for the facade on 215 May 11 AM.
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FIGURE 41: SHADOW RANGE ON 2157 JUNE 11 AM WITHOUT VIADUCT

FIGURE 42: SHADOW RANGE ON 2157 JUNE 11 AM WITH VIADUCT

FIGURE 41 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings but all the windows are shaded by
the overhang. FIGURE 42 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third, second,
first & ground floor of Blocks — 219 & 220, thereby obstructing the direct sunlight falling on
the facade of the buildings, which itself is acting as a shade for the facade on 21 June 11 AM.
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FIGURE 43: SHADOW RANGE ON 2157 JuLY 11 AM WITHOUT VIADUCT

FIGURE 44: SHADOW RANGE ON 2157 JULY 11 AM WITH VIADUCT

FIGURE 43 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings but all the windows are shaded by
the overhang. FIGURE 44 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third, second,
first & ground floor of Blocks — 219 & 220, thereby obstructing the direct sunlight falling on
the facade of the buildings, which itself is acting as a shade for the facade on 21t 11 AM.
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FIGURE 45: SHADOW RANGE ON 2157 AUGUST 11 AM WITHOUT VIADUCT

FIGURE 46: SHADOW RANGE ON 215" AUGUST 11T AM WITH VIADUCT

FIGURE 45 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings but all the windows are shaded by
the overhang. FIGURE 46 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third, second,
first & ground floor of Blocks — 219 & 220, thereby obstructing the direct sunlight falling on
the facade of the buildings, which itself is acting as a shade for the facade on 21" August 11
AM.
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FIGURE 47: SHADOW RANGE ON 2157 SEPTEMBER 11 AM WITHOUT VIADUCT

FIGURE 48: SHADOW RANGE ON 2157 SEPTEMBER 11 AM WITH VIADUCT

FIGURE 47 represents the shadow caused to the buildings. On the basis of the above image, the
buildings is not casting any shadow to the nearby buildings. FIGURE 48 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second & first floor of Block — 211, second, first &
ground floor of Blocks — 212, 213, 214, 215, 216 & 217, third & second floor of Blocks — 219
and third floor of the block — 220 thereby obstructing the direct sunlight falling on the back
side of the buildings, which itself is acting as a shade for the back side of the facade on 21
September 11 AM.
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FIGURE 49: SHADOW RANGE ON 215" OCTOBER 11 AM WITHOUT VIADUCT

FIGURE 50: SHADOW RANGE ON 215" OCTOBER 11 AM WITH VIADUCT

FIGURE 49 represents the shadow caused to the buildings. On the basis of the above images,
the buildings is not casting any shadow to the nearby buildings. FIGURE 50 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above images, the
Viaduct is casting shadow on the third, second & first floor of Blocks —216 & 217, third, second
& first floor of Blocks — 211, 212, 213, 214 & 216 and third, second, first & ground floor of
Blocks — 216 thereby obstructing the direct sunlight falling on the back side of the buildings,
which itself is acting as a shade for the back side of the facade on 21 October 11 AM.
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FIGURE 51: SHADOW RANGE ON 215" NOVEMBER 11 AM WITHOUT VIADUCT

FIGURE 52: SHADOW RANGE ON 215" NOVEMBER 11 AM WITH VIADUCT

FIGURE 51 represents the shadow caused to the buildings. On the basis of the above image, the
building B is casting shadow on the ground floor of the Blocks — 219 & 220. FIGURE 52
represents shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the
above image, the Viaduct is casting shadow on the third, second & first floor of Blocks — 211,
212,213 & 217, third & second floor of Blocks — 215 and third, second, first & ground floor of
Blocks — 215 thereby obstructing the direct sunlight falling on the back side of the buildings,
which itself is acting as a shade for the back side of the facade on 215 November 11 AM.
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FIGURE 53: SHADOW RANGE ON 215" DECEMBER 11 AM WITHOUT VIADUCT

FIGURE 54: SHADOW RANGE ON 215" DECEMBER 11 AM WITH VIADUCT

FIGURE 54 represents the shadow caused to the buildings. On the basis of the above image, the
building B is casting shadow on the Blocks — 219 & 220. FIGURE 55 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on the third & second floor of Blocks — 211, 212, 213, 214 & 217 and third,
second, first & ground floor of Blocks — 215 thereby obstructing the direct sunlight falling on
the back side of the buildings, which itself is acting as a shade for the back side of the facade
on 21° December 11 AM.
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FIGURE 55;: SHADOW RANGE ON 2157 JANUARY 12 PM WITHOUT VIADUCT

FIGURE 56: SHADOW RANGE ON 2157 JANUARY 12 PM WITH VIADUCT

FIGURE 55 represents the shadow caused to the buildings. On the basis of the above image, the
building B is casting shadow on the Block — 220. FIGURE 56 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow on the third, second & first floor of Blocks — 211, 212, 213, 214 & 217 and
third, second, first & ground floor of Blocks — 215 thereby obstructing the direct sunlight falling
on the back side of the buildings, which itself is acting as a shade for the back side of the facade
on 21" January 12 PM.
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FIGURE 57: SHADOW RANGE ON 2157 FEBRUARY 12 PM WITHOUT VIADUCT

FIGURE 58: SHADOW RANGE ON 2157 FEBRUARY 12 PM WITH VIADUCT

FIGURE 57 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 220 is casting shadow on the Block — 217. FIGURE 58 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow on the third, second, first & ground floor of Blocks —211, 212, 213, 216 & 217,
second, first & ground floor of Block — 215 and first & ground floor of Block — 214 thereby
obstructing the direct sunlight falling on the back side of the buildings, which itself is acting as
a shade for the back side of the facade on February 21 at 12 PM.
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FIGURE 59: SHADOW RANGE ON 215" MARCH 12 PM WITHOUT VIADUCT

FIGURE 60: SHADOW RANGE ON 215" MARCH 12 PM WITH VIADUCT

FIGURE 59 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 220 is casting shadow on the Block — 217. FIGURE 60 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow on the first & ground floor of Blocks — 211, 212 & 217, ground floor of Blocks
— 213, 214, 215 & 216 and third floor of Blocks — 219 & 220 thereby obstructing the direct
sunlight falling on the back side of the buildings, which itself is acting as a shade for the facade
on 21 March 12 PM.
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FIGURE 61: SHADOW RANGE ON 2157 APRIL 12 PM WITHOUT VIADUCT

FIGURE 62: SHADOW RANGE ON 2157 APRIL 12 PM WITH VIADUCT

FIGURE 61 represents the shadow caused to the buildings. On the basis of the above image, the
buildings are not casting any shadow on the nearby building but most of the windows is
shaded by overhang. FIGURE 62 represents shadow caused to the buildings by the proposed
RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third,
second & first floor of Blocks —219 & 220 thereby obstructing the direct sunlight falling on the
facade of the buildings, which itself is acting as a shade for the facade on 21 April 12 PM.
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FIGURE 63: SHADOW RANGE ON 215" MAY 12 PM WITHOUT VIADUCT

FIGURE 64: SHADOW RANGE ON 215" MAY 12 PM WITH VIADUCT

FIGURE 63 represents the shadow caused to the buildings. On the basis of the above image, the
buildings are not casting any shadow on the nearby building but most of the windows is
shaded by overhang. FIGURE 64 represents shadow caused to the buildings by the proposed
RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third,
second, first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight
falling on the facade of the buildings, which itself is acting as a shade for the facade on 21
May 12 PM.
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FIGURE 65: SHADOW RANGE ON 2157 JUNE 12 PM WITHOUT VIADUCT

FIGURE 66: SHADOW RANGE ON 2157 JUNE 12 PM WITH VIADUCT

FIGURE 65 represents the shadow caused to the buildings. On the basis of the above image, the
buildings are not casting any shadow on the nearby building but most of the windows is
shaded by overhang. FIGURE 66 represents shadow caused to the buildings by the proposed
RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third,
second, first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight
falling on the facade of the buildings, which itself is acting as a shade for the facade on 21
June 12 PM.
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FIGURE 67: SHADOW RANGE ON 2157 JULY 12 PM WITHOUT VIADUCT

FIGURE 68: SHADOW RANGE ON 2157 JuLY 12 PM WITH VIADUCT

FIGURE 67 represents the shadow caused to the buildings. On the basis of the above image, the
buildings are not casting any shadow on the nearby building but most of the windows is
shaded by overhang. FIGURE 48 represents shadow caused to the buildings by the proposed
RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third,
second, first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight
falling on the facade of the buildings, which itself is acting as a shade for the facade on 21
July 12 PM.
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FIGURE 69: SHADOW RANGE ON 2157 AUGUST 12 PM WITHOUT VIADUCT

FIGURE 70: SHADOW RANGE ON 2157 AUGUST 12 PM WITH VIADUCT

FIGURE 69 represents the shadow caused to the buildings. On the basis of the above image, the
buildings are not casting any shadow on the nearby building but most of the windows is
shaded by overhang. FIGURE 70 represents shadow caused to the buildings by the proposed
RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third,
second, first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight
falling on the facade of the buildings, which itself is acting as a shade for the facade on 21
August 12 PM.

327



FIGURE 71: SHADOW RANGE ON 2157 SEPTEMBER 12 PM WITHOUT VIADUCT

FIGURE 72: SHADOW RANGE ON 2157 SEPTEMBER 12 PM WITH VIADUCT

FIGURE 71 represents the shadow caused to the buildings. On the basis of the above image, the
buildings are not casting any shadow on the nearby building but most of the windows is
shaded by overhang. FIGURE 72 represents shadow caused to the buildings by the proposed
RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third,
second, first & ground floor of Block — 219, third floor of Block — 220 and ground floor of the
block — 211, 212, 213, 214 & 217 thereby obstructing the direct sunlight falling on the facade
of the building, which itself is acting as a shade for the facade on 21 September 12 PM.
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FIGURE 73: SHADOW RANGE ON 215" OCTOBER 12 PM WITHOUT VIADUCT

FIGURE 74: SHADOW RANGE ON 215" OCTOBER 12 PM WITH VIADUCT

FIGURE 73 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 219 is casting shadow on the Block — 217. FIGURE 74 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow on the second, first & ground floor of Blocks —211, 212, 213, 216 & 217, first
& ground floor of Blocks —214 & 215 and third floor of Blocks — 219 & 220 thereby obstructing
the direct sunlight falling on the back side of the building, which itself is acting as a shade for
the back side of the buildings on 21 October 12 PM.
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FIGURE 75: SHADOW RANGE ON 215" NOVEMBER 12 PM WITHOUT VIADUCT

FIGURE 76: SHADOW RANGE ON 215" NOVEMBER 12 PM WITH VIADUCT

FIGURE 75 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 219 is casting shadow on the Blocks — 217 & 216. FIGURE 76 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on the third, second & first floor of Blocks — 211, 212, 213, 215, 216 & 217
and second, first & ground floor of Block — 214 thereby obstructing the direct sunlight falling
on the back side of the building, which itself is acting as a shade for the back side of the
buildings on 21 November 12 PM.
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FIGURE 77: SHADOW RANGE ON 215" DECEMBER 12 PM WITHOUT VIADUCT

FIGURE 78: SHADOW RANGE ON 215" DECEMBER 12 PM WITH VIADUCT

FIGURE 77 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 219 is casting shadow on the Blocks — 217 & 216. FIGURE 78 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on the third, second & first floor of Blocks — 211, 212, 213, 216 & 217, third
& second floor of Block — 214 and third, second, first & ground floor of Block — 211 thereby
obstructing the direct sunlight falling on the back side of the buildings, which itself is acting as
a shade for the back side of the buildings on 21 December 12 PM.
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FIGURE 79: SHADOW RANGE ON 2157 JANUARY T PM WITHOUT VIADUCT

FIGURE 80: SHADOW RANGE ON 2157 JANUARY T PM WITH VIADUCT

FIGURE 79 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 219 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 80 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second & first floor of Blocks — 211, 212, 213, 215 &
217, third, second, first & ground floor of Block — 216 and second, first & ground floor of Block
— 214 thereby obstructing the direct sunlight falling on the back side of the buildings, which
itself is acting as a shade for the back side of the buildings on 21 January 1 PM.
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FIGURE 81: SHADOW RANGE ON 2157 FEBRUARY T PM WITHOUT VIADUCT

FIGURE 82: SHADOW RANGE ON 2157 FEBRUARY 1 PM WITH VIADUCT

FIGURE 81 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 219 is casting shadow on the Blocks — 217 & 216. FIGURE 82 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on the second, first & ground floor of Blocks — 211, 212, 213, 214, 215, 216
& 217 and third floor of Blocks — 219 & 220 and second, first & ground floor of Block — 214
thereby obstructing the direct sunlight falling on the back side of the buildings, which itself is
acting as a shade for back side of the buildings on 21° February 1 PM.
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FIGURE 83: SHADOW RANGE ON 215" MARCH 1 PM WITHOUT VIADUCT

FIGURE 84: SHADOW RANGE ON 215 MARCH 1 PM WITH VIADUCT

FIGURE 83 represents the shadow caused to the buildings. On the basis of the above image, the
Block — 219 is casting shadow on the Block — 217. FIGURE 84 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow on the third, second & first floor of Blocks — 219 & 220 thereby obstructing
the direct sunlight falling on the facade of the building, which itself is acting as a shade for the
facade on 21 March 1 PM.
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FIGURE 85: SHADOW RANGE ON 2157 APRIL T PM WITHOUT VIADUCT

FIGURE 86: SHADOW RANGE ON 2157 APRIL T PM WITH VIADUCT

FIGURE 85 represents the shadow caused to the buildings. On the basis of the above image, the
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 86 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third, second,
first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight falling on the
facade of the building, which itself is acting as a shade for the facade on 21°t April 1 PM.
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FIGURE 87: SHADOW RANGE ON 215 MAY 1 PM WITHOUT VIADUCT

FIGURE 88: SHADOW RANGE ON 215" MAY 1 PM WITH VIADUCT

FIGURE 87 represents the shadow caused to the buildings. On the basis of the above image, the
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 88 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the second, first &
ground floor of Blocks —219 & 220 thereby obstructing the direct sunlight falling on the fagcade
of the building, which itself is acting as a shade for the facade on 21°* May 1 PM.
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FIGURE 89: SHADOW RANGE ON 21T JUNE 1T PM WITHOUT VIADUCT

FIGURE 90: SHADOW RANGE ON 2157 JUNE 1 PM WITH VIADUCT

FIGURE 89 represents the shadow caused to the buildings. On the basis of the above image, the
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 90 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, and the Viaduct is casting shadow on the second,
first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight falling on the
facade of the building, which itself is acting as a shade for the facade on 21 June 1 PM.
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FIGURE 91: SHADOW RANGE ON 2157 JULY T PM WITHOUT VIADUCT

FIGURE 92: SHADOW RANGE ON 2157 JULY 1 PM WITH VIADUCT

FIGURE 91 represents the shadow caused to the buildings. On the basis of the above image, the
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 92 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the second, first &
ground floor of Blocks —219 & 220 thereby obstructing the direct sunlight falling on the fagcade
of the building, which itself is acting as a shade for the facade on 21" July 1 PM.
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FIGURE 93: SHADOW RANGE ON 2157 AUGUST 1T PM WITHOUT VIADUCT

FIGURE 94: SHADOW RANGE ON 2151 AUGUST T PM WITH VIADUCT

FIGURE 93 represents the shadow caused to the buildings. On the basis of the above image, the
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 94 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third, second,
first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight falling on the
facade of the building, which itself is acting as a shade for the facade on 21t August 1 PM.
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FIGURE 95: SHADOW RANGE ON 2157 SEPTEMBER 1 PM WITHOUT VIADUCT

FIGURE 96: SHADOW RANGE ON 2157 SEPTEMBER 1 PM WITH VIADUCT

FIGURE 95 represents the shadow caused to the buildings. On the basis of the above image, the
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 96 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the third, second,
first & ground floor of Block — 220 and third, second & first floor of Block — 219 thereby
obstructing the direct sunlight falling on the facade of the building, which itself is acting as a
shade for the facade on 21° September 1 PM.
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FIGURE 97: SHADOW RANGE ON 215" OCTOBER 1 PM WITHOUT VIADUCT

FIGURE 98: SHADOW RANGE ON 215 OCTOBER 1 PM WITH VIADUCT

FIGURE 97 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217 & 216. FIGURE 98 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on the second, first & ground floor of Block — 220 and third floor of Block —
219 and ground floor of Blocks — 211 to 217 thereby obstructing the direct sunlight falling on
the facade of the building, which itself is acting as a shade for the facade on 21% October 1
PM.
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FIGURE 99: SHADOW RANGE ON 215" NOVEMBER 1 PM WITHOUT VIADUCT

FIGURE 100: SHADOW RANGE ON 215" NOVEMBER 1 PM WITH VIADUCT

FIGURE 99 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 100 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second, first & ground floor of Blocks — 211 to 213, 216
& 217 and second, first & ground floor of Blocks — 214 & 215 thereby obstructing the direct
sunlight falling on the back side of the buildings, which itself is acting as a shade for the back
side of the buildings on 21 November 1 PM.
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FIGURE 101: SHADOW RANGE ON 215" DECEMBER 1 PM WITHOUT VIADUCT

FIGURE 102: SHADOW RANGE ON 215" DECEMBER 1 PM WITH VIADUCT

FIGURE 101 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 102 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image,
Viaduct is casting shadow on the third, second & first floor of Block — 211 to 213, 215 to 217,
second & first floor of Block — 214 and third floor of Block — 220 thereby obstructing the direct
sunlight falling on the back side of the buildings, which itself is acting as a shade for the back
side of the buildings on 21t December 1 PM.
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FIGURE 103;: SHADOW RANGE ON 2157 JANUARY 2 PM WITHOUT VIADUCT

FIGURE 104: SHADOW RANGE ON 2157 JANUARY 2 PM WITH VIADUCT

FIGURE 103 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 104 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the second, first & ground floor of Blocks — 211 to 213, 215 to
217, second & first floor of Block — 214 and third & second floor of Block — 220 thereby
obstructing the direct sunlight falling on the back side of the buildings, which itself is acting as
a shade for the back side of the buildings on 21 January 2 PM.
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FIGURE 105: SHADOW RANGE ON 2157 FEBRUARY 2 PM WITHOUT VIADUCT

FIGURE 106: SHADOW RANGE ON 2157 FEBRUARY 2 PM WITH VIADUCT

FIGURE 105 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 106 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second, first & ground floor of Block — 220 and third
floor of Block — 219 thereby obstructing the direct sunlight falling on the fagade of the building,
which itself is acting as a shade for the facade on 21°t February 2 PM.
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FIGURE 107: SHADOW RANGE ON 215" MARCH 2 PM WITHOUT VIADUCT

FIGURE 108: SHADOW RANGE ON 215" MARCH 2 PM WITH VIADUCT

FIGURE 107 represents the shadow caused to the buildings. On the basis of the above image,
Block —220 is casting shadow on the Blocks —217 & 216. FIGURE 108 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on the third, second & first floor of Blocks — 219 & 220 thereby obstructing
the direct sunlight falling on the facade of the building, which itself is acting as a shade for the
facade on 21 March 2 PM.
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FIGURE 109: SHADOW RANGE ON 2157 APRIL 2 PM WITHOUT VIADUCT

FIGURE 110: SHADOW RANGE ON 2157 APRIL 2 PM WITH VIADUCT

FIGURE 109 represents the shadow caused to the buildings. On the basis of the above image,
the buildings is not casting any shadow to the nearby buildings but most of the windows are
shaded by the overhang. FIGURE 110 represents shadow caused to the buildings by the
proposed RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the
second, first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight
falling on the facade of the building, which itself is acting as a shade for the facade on 21
April 2 PM.
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FIGURE 111: SHADOW RANGE ON 2157 MAY 2 PM WITHOUT VIADUCT

FIGURE 112: SHADOW RANGE ON 215t MAY 2 PM WITH VIADUCT

FIGURE 111 represents the shadow caused to the buildings. On the basis of the above image,
the buildings is not casting any shadow to the nearby buildings but most of the windows are
shaded by the overhang. FIGURE 112 represents shadow caused to the buildings by the
proposed RRTS Viaduct. On the basis of the above image, the Viaduct is not casting shadow
on the facade of the buildings on 215 May 2 PM.
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FIGURE 113: SHADOW RANGE ON 2157 JUNE 2 PM WITHOUT VIADUCT

FIGURE 114: SHADOW RANGE ON 2157 JUNE 2 PM WITH VIADUCT

FIGURE 113 represents the shadow caused to the buildings. On the basis of the above image,
the buildings is not casting any shadow to the nearby buildings but most of the windows are
shaded by the overhang. FIGURE 114 represents shadow caused to the buildings by the
proposed RRTS Viaduct. On the basis of the above image, the Viaduct is not casting shadow
on the facade of the buildings on 21 June 2 PM.
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FIGURE 115: SHADOW RANGE ON 2157 JULY 2 PM WITHOUT VIADUCT

FIGURE 116: SHADOW RANGE ON 2157 JULY 2 PM WITH VIADUCT

FIGURE 115 represents the shadow caused to the buildings. On the basis of the above image,
the buildings is not casting any shadow to the nearby buildings but most of the windows are
shaded by the overhang. FIGURE 116 represents shadow caused to the buildings by the
proposed RRTS Viaduct. On the basis of the above image, the Viaduct is not casting shadow
on the facade of the buildings on 215 July 2 PM.
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FIGURE 117: SHADOW RANGE ON 21T AUGUST 2 PM WITHOUT VIADUCT

FIGURE 118: SHADOW RANGE ON 21T AUGUST 2 PM WITH VIADUCT

FIGURE 117 represents the shadow caused to the buildings. On the basis of the above image,
the buildings is not casting any shadow to the nearby buildings but most of the windows are
shaded by the overhang. FIGURE 118 represents shadow caused to the buildings by the
proposed RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the
second, first & ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight
falling on the facade of the building, which itself is acting as a shade for the facade on 21
August 2 PM.

351



FIGURE 119: SHADOW RANGE ON 2157 SEPTEMBER 2 PM WITHOUT VIADUCT

FIGURE 120: SHADOW RANGE ON 2157 SEPTEMBER 2 PM WITH VIADUCT

FIGURE 119 represents the shadow caused to the buildings. On the basis of the above image,
the buildings is not casting any shadow to the nearby buildings but most of the windows are
shaded by the overhang. FIGURE 120 represents shadow caused to the buildings by the
proposed RRTS Viaduct. On the basis of the above image, the Viaduct is casting shadow on the
third, second, first & ground floor of Block — 220 and third, second & first floor of Block — 219
thereby obstructing the direct sunlight falling on the fagade of the building, which itself is
acting as a shade for the facade on 21 September 2 PM.
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FIGURE 121: SHADOW RANGE ON 215" OCTOBER 2 PM WITHOUT VIADUCT

FIGURE 122: SHADOW RANGE ON 215t OCTOBER 2 PM WITH VIADUCT

FIGURE 121 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 122 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second, first & ground floor of Block — 220 and third,
second & first floor of Block — 219 thereby obstructing the direct sunlight falling on the facade
of the building, which itself is acting as a shade for the facade on 21" October 2 PM.
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FIGURE 123: SHADOW RANGE ON 215" NOVEMBER 2 PM WITHOUT VIADUCT

FIGURE 124: SHADOW RANGE ON 215" NOVEMBER 2 PM WITH VIADUCT

FIGURE 123 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 124 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the first & ground floor of Blocks — 211 to 217 and third, second
& first floor of Block — 220 thereby obstructing the direct sunlight falling on the back side of
the buildings, which itself is acting as a shade for the back side of the buildings on 21
November 2 PM.
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FIGURE 125: SHADOW RANGE ON 215" DECEMBER 2 PM WITHOUT VIADUCT

FIGURE 126: SHADOW RANGE ON 215" DECEMBER 2 PM WITH VIADUCT

FIGURE 125 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 126 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second, first & ground floor of Blocks —211, 213 & 217,
second, first & ground floor of Blocks — 212, 215 & 216, first & ground floor of Block — 214 and
second & third floor of Block — 220 thereby obstructing the direct sunlight falling on the back
side of the buildings, which itself is acting as a shade for the back side of the buildings on 21st
December 2 PM. 214
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FIGURE 127: SHADOW RANGE ON 2157 JANUARY 3 PM WITHOUT VIADUCT

FIGURE 128: SHADOW RANGE ON 2157 JANUARY 3 PM WITH VIADUCT

FIGURE 127 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216, 215 & 214. FIGURE 128 represents
shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is casting shadow on the ground floor of Blocks — 211 to 217 and third,
second & first floor of Block — 220 thereby obstructing the direct sunlight falling on the facade
of the building, which itself is acting as a shade for the facade on 21 January 3 PM.
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FIGURE 129: SHADOW RANGE ON 2157 FEBRUARY 3 PM WITHOUT VIADUCT

FIGURE 130: SHADOW RANGE ON 2157 FEBRUARY 3 PM WITH VIADUCT

FIGURE 129 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 130 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the third, second, first & ground floor of Blocks — 219 & 220
thereby obstructing the direct sunlight falling on the fagade of the building, which itself is
acting as a shade for the facade on 215 February 3 PM.
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FIGURE 131: SHADOW RANGE ON 21T MARCH 3 PM WITHOUT VIADUCT

FIGURE 132: SHADOW RANGE ON 215" MARCH 3 PM WITH VIADUCT

FIGURE 131 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216 & 215. FIGURE 132 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on the second, first & ground floor of Blocks — 219 & 220 thereby
obstructing the direct sunlight falling on the facade of the building, which itself is acting as a
shade for the facade on 21t March 3 PM.
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FIGURE 133: SHADOW RANGE ON 2157 APRIL 3 PM WITHOUT VIADUCT

FIGURE 134: SHADOW RANGE ON 2157 APRIL 3 PM WITH VIADUCT

FIGURE 133 represents the shadow caused to the buildings. On the basis of the above image,
most of the windows is shaded by the overhang. FIGURE 134 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is not
casting shadow on the facade of the buildings on 21t April 3 PM.
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FIGURE 135;: SHADOW RANGE ON 215" MAY 3 PM WITHOUT VIADUCT

FIGURE 136: SHADOW RANGE ON 215" MAY 3 PM WITH VIADUCT

FIGURE 135 represents the shadow caused to the buildings. On the basis of the above image,
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 136 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the ground floor
of Blocks — 195, 196, 209 & 210 thereby obstructing the direct sunlight falling on the fagade
of the building, which itself is acting as a shade for the facade on 21°* May 3 PM.
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FIGURE 137: SHADOW RANGE ON 2157 JUNE 3 PM WITHOUT VIADUCT

FIGURE 138: SHADOW RANGE ON 2157 JUNE 3 PM WITH VIADUCT

FIGURE 137 represents the shadow caused to the buildings. On the basis of the above image,
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 138 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the ground floor
of Blocks — 195 & 196 and ground floor of Blocks — 209 & 210 thereby obstructing the direct
sunlight falling on the fagade of the building, which itself is acting as a shade for the facade on
21°" June 3 PM.
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FIGURE 139: SHADOW RANGE ON 2157 JuLY 3 PM WITHOUT VIADUCT

FIGURE 140: SHADOW RANGE ON 2157 JuLY 3 PM WITH VIADUCT

FIGURE 139 represents the shadow caused to the buildings. On the basis of the above image,
building is not casting any shadow on the nearby buildings but most of the windows is shaded
by the overhang. FIGURE 140 represents shadow caused to the buildings by the proposed RRTS
Viaduct. On the basis of the above image, the Viaduct is casting shadow on the ground floor
of Blocks — 195 & 196 thereby obstructing the direct sunlight falling on the facade of the
building, which itself is acting as a shade for the facade on 21° July 3 PM.
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FIGURE 141: SHADOW RANGE ON 21T AUGUST 3 PM WITHOUT VIADUCT

FIGURE 142: SHADOW RANGE ON 21T AUGUST 3 PM WITH VIADUCT

FIGURE 141 represents the shadow caused to the buildings. On the basis of the above images,
most of the windows is shaded by the overhang. FIGURE 142 represents the shadow caused to
the buildings by the proposed RRTS Viaduct. On the basis of the above images, the Viaduct is
not casting shadow on the facade of the buildings on 21°* August 3 PM.
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FIGURE 143: SHADOW RANGE ON 2157 SEPTEMBER 3 PM WITHOUT VIADUCT

FIGURE 144: SHADOW RANGE ON 2157 SEPTEMBER 3 PM WITH VIADUCT

FIGURE 143 represents the shadow caused to the buildings. On the basis of the above image,
most of the windows is shaded by the overhang. FIGURE 144 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is not
casting shadow on the facade of the buildings on 21t September 3 PM.
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FIGURE 145: SHADOW RANGE ON 215t OCTOBER 3 PM WITHOUT VIADUCT

FIGURE 146: SHADOW RANGE ON 215t OCTOBER 3 PM WITH VIADUCT

FIGURE 145 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216, 215 & 214. FIGURE 146 represents
shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is casting shadow on the third, second, first & ground floor of Blocks — 219
& 220 thereby obstructing the direct sunlight falling on the facade of the building, which itself
is acting as a shade for the facade on 21" October 3 PM.
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FIGURE 147: SHADOW RANGE ON 215" NOVEMBER 3 PM WITHOUT VIADUCT

FIGURE 148: SHADOW RANGE ON 215" NOVEMBER 3 PM WITH VIADUCT

FIGURE 147 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216, 215 & 214. FIGURE 148 represents
shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is casting shadow on the third, second, first & ground floor of Block — 220
and third floor of Block — 219 thereby obstructing the direct sunlight falling on the facade of
the building, which itself is acting as a shade for the facade on 21° November 3 PM.
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FIGURE 149: SHADOW RANGE ON 215" DECEMBER 3 PM WITHOUT VIADUCT

FIGURE 150: SHADOW RANGE ON 215" DECEMBER 3 PM WITH VIADUCT

FIGURE 149 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216, 215 & 214. FIGURE 150 represents
shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is casting shadow on the first & ground floor of Blocks —211, 212, 213, 214,
215,216 & 217, third, second & first floor of Block — 220 and third floor of Block — 219 thereby
obstructing the direct sunlight falling on the back side of the buildings, which itself is acting as
a shade for the back side of the buildings on 21t December 3 PM.
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2.5 SHADOW ANALYSIS 3 — ANNUAL EVENING TIME (4PM 71O
SPM)

As per our annual shadow analysis during the evening time (i.e. from 4.00 PM to 5.00 PM), the
“Building A & B” is shaded most of the time due to the same building itself. Thus the proposed
RRTS viaduct creates a minimal shadow effect on the surrounding buildings.

FIGURE 151: SHADOW RANGE ON 2157 JANUARY 4 PM WITHOUT VIADUCT

FIGURE 152: SHADOW RANGE ON 2157 JANUARY 4 PM WITH VIADUCT

FIGURE 151 represents the shadow caused to the buildings. On the basis of the above image,
Block — 220 is casting shadow on the Blocks — 217, 216, 215, 214 & 213. FIGURE 152 represents
shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is casting shadow on third, second, first & ground floor of Blocks — 219 &
220 thereby obstructing the direct sunlight falling on the facade of the building, which itself is
acting as a shade for the facade on 21° January 4 PM.
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FIGURE 153: SHADOW RANGE ON 2157 FEBRUARY 4 PM WITHOUT VIADUCT

FIGURE 154: SHADOW RANGE ON 2157 FEBRUARY 4 PM WITH VIADUCT

FIGURE 153 represents the shadow caused to the buildings. On the basis of the above image,
most of the windows are shaded by the overhang. FIGURE 154 represents shadow caused to
the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow on ground floor of Blocks — 219 & 220 thereby obstructing the direct sunlight
falling on the facade of the building, which itself is acting as a shade for the facade on 21
February 4 PM.
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FIGURE 155: SHADOW RANGE ON 215" MARCH 4 PM WITHOUT VIADUCT

FIGURE 156: SHADOW RANGE ON 215" MARCH 4 PM WITH VIADUCT

FIGURE 155 represents the shadow caused to the buildings. On the basis of the above image,
most of the windows are shaded by the overhang. FIGURE 156 represents shadow caused to
the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow on ground floor of Blocks — 195 & 196 thereby obstructing the direct sunlight
falling on the facade of the building, which itself is acting as a shade for the facade on 21
March 4 PM.
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FIGURE 157: SHADOW RANGE ON 2157 APRIL 4 PM WITHOUT VIADUCT

FIGURE 158: SHADOW RANGE ON 2157 APRIL 4 PM WITH VIADUCT

FIGURE 157 represents the shadow caused to the buildings. On the basis of the above image,
the building is not casting any shadow on the nearby buildings. FIGURE 158 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on second, first & ground floor of Blocks — 195 & 196 and first &
ground floor of Blocks — 209 & 210 thereby obstructing the direct sunlight falling on the facade
of the building, which itself is acting as a shade for the facade on 21 April 4 PM.
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FIGURE 159: SHADOW RANGE ON 215" MAY 4 PM WITHOUT VIADUCT

FIGURE 160: SHADOW RANGE ON 215" MAY 4 PM WITH VIADUCT

FIGURE 159 represents the shadow caused to the buildings. On the basis of the above image,
the building is not casting any shadow on the nearby building. FIGURE 160 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on third, second, first & ground floor of Blocks — 195 & 196 and
second, first & ground floor of Blocks — 209 & 210 thereby obstructing the direct sunlight
falling on the on the facade of the building, which itself is acting as a shade for the facade on
21°* May 4 PM.
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FIGURE 161: SHADOW RANGE ON 2157 JUNE 4 PM WITHOUT VIADUCT

FIGURE 162: SHADOW RANGE ON 2157 JUNE 4 PM WITH VIADUCT

FIGURE 161 represents the shadow caused to the buildings. On the basis of the above image,
the building is not casting any shadow on the nearby buildings. FIGURE 162 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on third, second, first & ground floor of Blocks — 195 & 196 and
second, first & ground floor of Blocks — 209 & 210 thereby obstructing the direct sunlight
falling on the facade of the building, which itself is acting as a shade for the facade on 21° June
4 PM.
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FIGURE 163: SHADOW RANGE ON 2157 JULY 4 PM WITHOUT VIADUCT

FIGURE 164: SHADOW RANGE ON 2157 JULY 4 PM WITH VIADUCT

FIGURE 163 represents the shadow caused to the buildings. On the basis of the above image,
the building is not casting any shadow on the nearby buildings. FIGURE 164 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on third, second, first & ground floor of Blocks — 195 & 196 and
second, first & ground floor of Blocks — 209 & 210 thereby obstructing the direct sunlight
falling on the facade of the building, which itself is acting as a shade for the facade on 21 July
4 PM.
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FIGURE 165: SHADOW RANGE ON 21T AUGUST 4 PM WITHOUT VIADUCT

FIGURE 166: SHADOW RANGE ON 21T AUGUST 4 PM WITH VIADUCT

FIGURE 165 represents the shadow caused to the buildings. On the basis of the above image,
Block — 195 is casting shadow on the Blocks — 199, 200 & 201. FIGURE 166 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on second, first & ground floor of Blocks — 195 & 196 and first &
ground floor of Blocks —209 & 210 thereby obstructing the direct sunlight falling on the facade
of the building, which itself is acting as a shade for the facade on 21°* August 4 PM.
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FIGURE 167: SHADOW RANGE ON 2157 SEPTEMBER 4 PM WITHOUT VIADUCT

FIGURE 168: SHADOW RANGE ON 2157 SEPTEMBER 4 PM WITH VIADUCT

FIGURE 167 represents the shadow caused to the buildings. On the basis of the above image,
Block — 195 is casting shadow on the Blocks — 199, 200 & 201. FIGURE 1648 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on second, first & ground floor of Blocks — 195 & 196 and ground
floor of Blocks — 209 & 210 thereby obstructing the direct sunlight falling on the fagade of the
building, which itself is acting as a shade for the facade on 21 September 4 PM.
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FIGURE 169: SHADOW RANGE ON 215" OCTOBER 4 PM WITHOUT VIADUCT

FIGURE 170: SHADOW RANGE ON 215t OCTOBER 4 PM WITH VIADUCT

FIGURE 169 represents the shadow caused to the buildings. On the basis of the above image,
Block — 195 is casting shadow on the Blocks — 199, 200, 201 & 202. FIGURE 170 represents
shadow caused to the buildings by the proposed RRTS Viaduct. On the basis of the above
image, the Viaduct is casting shadow on ground floor of Blocks — 195 & 196 thereby
obstructing the direct sunlight falling on the facade of the building, which itself is acting as a
shade for the facade on 21 October 4 PM.
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FIGURE 171: SHADOW RANGE ON 215" NOVEMBER 4 PM WITHOUT VIADUCT

FIGURE 172: SHADOW RANGE ON 215" NOVEMBER 4 PM WITH VIADUCT

FIGURE 171 represents the shadow caused to the buildings. On the basis of the above image,
Blocks —219 & 220 is casting shadow on the Blocks —211 to 217. FIGURE 172 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on second, first & ground floor of Blocks — 219 & 220 thereby
obstructing the direct sunlight falling on the facade of the building, which itself is acting as a
shade for the facade on 21 November 4 PM.

378



FIGURE 173: SHADOW RANGE ON 215" DECEMBER 4 PM WITHOUT VIADUCT

FIGURE 174: SHADOW RANGE ON 215" DECEMBER 4 PM WITH VIADUCT

FIGURE 173 represents the shadow caused to the buildings. On the basis of the above image,
Blocks —219 & 220 is casting shadow on the Blocks —211 to 217. FIGURE 174 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is casting shadow on third, second, first & ground floor of Blocks — 219 & 220 thereby
obstructing the direct sunlight falling on the fagade of the building, which itself is acting as a
shade for the facade on 21 December 4 PM.
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FIGURE 175: SHADOW RANGE ON 2157 JANUARY 5 PM WITHOUT VIADUCT

FIGURE 176: SHADOW RANGE ON 2157 JANUARY 5 PM WITH VIADUCT

FIGURE 175 represents the shadow caused to the building. On the basis of the above image,
Blocks — 219 & 220 is casting shadow on the Blocks — 211 to 217 in Building — B & Block — 195
is casting shadow on the Blocks — 199 to 210. FIGURE 176 represents shadow caused to the
buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct is
casting shadow ground floor of Blocks — 209 & 210 thereby obstructing the direct sunlight
falling on the facade of the building, which itself is acting as a shade for the facade on 21
January 5 PM.
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FIGURE 177: SHADOW RANGE ON 2157 FEBRUARY 5 PM WITHOUT VIADUCT

FIGURE 178: SHADOW RANGE ON 2157 FEBRUARY 5 PM WITH VIADUCT

FIGURE 177 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 203. FIGURE 178 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third, second, first & ground floor of Blocks — 195 & 196 and second, first
& ground floor of Blocks — 209 & 210 thereby obstructing the direct sunlight falling on the
facade of the building, which itself is acting as a shade for the facade on 21 February 5 PM.

381



FIGURE 179: SHADOW RANGE ON 215" MARCH 5 PM WITHOUT VIADUCT

FIGURE 180: SHADOW RANGE ON 215" MARCH 5 PM WITH VIADUCT

FIGURE 179 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 202. FIGURE 180 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third, second, first & ground floor of Blocks — 195 & 196 and third, second
& first floor of Blocks — 209 & 210, ground floor of Blocks — 199, 202 to 206, ground & first
floor of Blocks — 200 & 201 and third, second & first floor of Blocks — 209 & 210 thereby
obstructing the direct sunlight falling on the facade of the building, which itself is acting as a
shade for the facade on 21 March 5 PM.
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FIGURE 181: SHADOW RANGE ON 2157 APRIL 5 PM WITHOUT VIADUCT

FIGURE 182: SHADOW RANGE ON 2157 APRIL 5 PM WITH VIADUCT

FIGURE 181 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 201. FIGURE 182 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third floor of Blocks — 195 & 196 and second, first & ground floor of Blocks
— 199 to 206 and third, second & first floor of Blocks — 209 & 210 thereby obstructing the
direct sunlight falling on the facade of the building, which itself is acting as a shade for the
facade on 21° April 5 PM.
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FIGURE 183: SHADOW RANGE ON 215" MAY 5 PM WITHOUT VIADUCT

FIGURE 184: SHADOW RANGE ON 2157 MAY 5 PM WITH VIADUCT

FIGURE 183 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 201. FIGURE 184 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third floor of Blocks — 195 & 196 and second, first & ground floor of Blocks
— 199 to 206 and third, second & first floor of Blocks — 209 & 210 thereby obstructing the
direct sunlight falling on the facade of the building, which itself is acting as a shade for the
facade on 21°* May 5 PM.
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FIGURE 185;: SHADOW RANGE ON 2157 JUNE 5 PM WITHOUT VIADUCT

FIGURE 186: SHADOW RANGE ON 2157 JUNE 5 PM WITH VIADUCT

FIGURE 185 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 201. FIGURE 186 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third floor of Blocks — 195 & 196 and second, first & ground floor of Blocks
— 199 to 206 and third & second floor of Blocks — 209 & 210 thereby obstructing the direct
sunlight falling on the fagade of the building, which itself is acting as a shade for the facade on
21" June 5 PM.
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FIGURE 187: SHADOW RANGE ON 2157 JuLY 5 PM WITHOUT VIADUCT

FIGURE 188: SHADOW RANGE ON 2157 JuLY 5 PM WITH VIADUCT

FIGURE 187 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 201. FIGURE 188 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third floor of Blocks — 195 & 196 and second, first & ground floor of Blocks
— 199 to 206 and third, second & first floor of Blocks — 209 & 210 thereby obstructing the
direct sunlight falling on the facade of the building, which itself is acting as a shade for the
facade on 21% July 5 PM.
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FIGURE 189: SHADOW RANGE ON 21T AUGUST 5 PM WITHOUT VIADUCT

FIGURE 190: SHADOW RANGE ON 21T AUGUST 5 PM WITH VIADUCT

FIGURE 189 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 201. FIGURE 190 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third floor of Blocks — 195 & 196 and second, first & ground floor of Blocks
— 199 to 206 and third, second & first floor of Blocks — 209 & 210 thereby obstructing the
direct sunlight falling on the facade of the building, which itself is acting as a shade for the
facade on 21°t August 5 PM.
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FIGURE 191: SHADOW RANGE ON 2157 SEPTEMBER 5 PM WITHOUT VIADUCT

FIGURE 192: SHADOW RANGE ON 2157 SEPTEMBER 5 PM WITH VIADUCT

FIGURE 191 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 202. FIGURE 192 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on third floor of Block — 195, third, second, first & ground floor of Block —
196, ground floor of Block — 199, third, second & first floor of Block — 210, second & third floor
of Block — 209 and second & first floor of Blocks — 200 to 206 thereby obstructing the direct
sunlight falling on the facade of the building, which itself is acting as a shade for the facade on
215 September 5 PM.
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FIGURE 193: SHADOW RANGE ON 215" OCTOBER 5 PM WITHOUT VIADUCT

FIGURE 194: SHADOW RANGE ON 215t OCTOBER 5 PM WITH VIADUCT

FIGURE 193 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 204. FIGURE 194 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on second, first & ground floor of Block — 195, third & second floor of Blocks
— 209 & 210, third, second & first floor of Block — 200 to 203, 206 and third, second, first &
ground floor of Blocks —204 & 205 thereby obstructing the direct sunlight falling on the fagcade
of the building, which itself is acting as a shade for the facade on 21 October 5 PM.
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FIGURE 195: SHADOW RANGE ON 215" NOVEMBER 5 PM WITHOUT VIADUCT

FIGURE 196: SHADOW RANGE ON 215" NOVEMBER 5 PM WITH VIADUCT

FIGURE 195 represents the shadow caused to the buildings. On the basis of the above image,
Block—195 is casting shadow on the Blocks — 199 to 206. FIGURE 196 represents shadow caused
to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the Viaduct
is casting shadow on second, first & ground floor of Block — 195 & 196 and third, second, first
& ground floor of Blocks — 209 & 210 thereby obstructing the direct sunlight falling on the
facade of the building, which itself is acting as a shade for the facade on 21 November 5 PM.
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FIGURE 197: SHADOW RANGE ON 2157 DECEMBER 5 PM WITHOUT VIADUCT

FIGURE 198: SHADOW RANGE ON 2157 DECEMBER 5 PM WITH VIADUCT

FIGURE 197 represents the shadow caused to the buildings. On the basis of the above image,
Block — 195 is casting shadow on the Blocks — 199 to 201 & 210. FIGURE 198 represents shadow
caused to the buildings by the proposed RRTS Viaduct. On the basis of the above image, the
Viaduct is not casting shadow on the facade of the buildings on 21 December 5 PM.
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3.0 INFERENCE — SHADOW ANALYSIS

In addition to the above shadow analysis, we have analyzed six months to study the casting of
shadow on the surrounding building due to the RRTS viaduct (Design case) and due to the
surrounding buildings (Base case) in 15 mins interval. The details of the shadow casted by the
RRTS viaduct is mentioned in the below table:

| Spring Equinox | 21 March

| Summer Solstice| - 21*June

| Autumn Equinox| - 21% September

| WinterSolstice | - 21 December
January - 21%January
February - 21February
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Finally, in reference to the above analysis/ study, we are concluding that on an average
viaduct is casting shadow for 1.31 hours over the whole six months. In which there are
few situations that the shadow casted by the nearby buildings, trees & viaduct. So
excluding the building shaded area & trees, the average hours of blocks shaded due to

viaduct is only 0.37 hours (22 Minutes).

The trees surrounded by the buildings (In Park) itself casting shadows on the building
facade. Please refer the below attached images. Thereby the shadow casting on the

buildings by the viaduct will not affect the building occupant’s health & well-being.

FIGURE 199: TREE COVERING — BUILDING — A

FIGURE 200: TREE COVERING — BUILDING — B
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4.0 WIND ANALYSIS

4.1 METHODOLOGY
The prime intent of this section is to study the effect of wind caused by the Stabling Yard
alignment of Delhi Meerut RRTS Viaduct in the surrounding buildings near Siddharth Extension
Pocket — C (Between Sarai Kale Khan Station and Stabling Yard).
The study has been done by comparing the base case and design case. The base case involves
the Buildings without RRTS Viaduct and the design case involves the Building with the
proposed RRTS Viaduct and analyzing the effect of wind caused by the RRTS Viaduct in the
proposed site.
The model has been created in Rhinoceros software and the analysis were performed in
Autodesk Flow Design.
The following were the parameters considered during the analysis:

e Average Wind Speed of the location — 6.7 miles per hour or 3 meter per second.

e Predominate Wind Direction — From West to East

e Weather File — New Delhi

Please find the Wind rose diagram for the proposed location:

FIGURE 201: WIND ROSE DRAWING
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The above drawing shows the wind direction, Wind Velocity and Frequency of Occurrence
along with concurrent average Dry Bulb Temperature and Relative Humidity. The outer ring
shows the percentage of hours when the wind comes from each direction. On the next ring
the height and color of the bars shows the average temperature of the wind coming from that
direction (light blue is in the comfort zone, blue is cool or cold, and red is warm or hot). The
next smaller ring shows average humidity (light green is comfortable, yellow is dry, and green
is humid). The innermost circle shows the wind velocities that come from each direction; the
tallest brown triangle is the maximum velocity for that period, medium brown is the average
velocity, and the smallest light brown triangle is the minimum velocity.

4.2 3D VIEWS

Please find the three Dimensional model of the buildings and the proposed viaduct.

FIGURE 202: 3D VIEW WITHOUT VIADUCT

FIGURE 203: 3D VIEW WITH VIADUCT
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4.3 WIND ANALYSIS

FIGURE 204: WIND ANALYSIS RESULT - WITHOUT VIADUCT

FIGURE 205: WIND ANALYSIS RESULT — WITH VIADUCT

The FIGURE 204 represents the actual condition of the site without the inclusion of Viaduct and
FIGURE 205 represents the condition of the site after the inclusion of Viaduct. The above images
clearly shows that in between the buildings, the channeled flow effect is occurring where the
wind gusts passing, resulting in a ""canyoning" effect. But after inclusion of Viaduct, it is clearly

visible that the channeled flow effect is much reduced.
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5.0 INFERENCE — WIND ANALYSIS

Finally, in reference to the above wind analysis/ study, we are concluding that via duct doesn’t
cause any negative effect on the wind. Instead, the proposed viaduct is reducing the canyoning

effect caused in between the buildings.
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Appendix-14 Attendance Sheet
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LIST OF CORRESPONDENCES

Appendix-15

Letter Date | From Concernl/lssues NCRTC Summary of NCRTC Reply Remarks
Response
10.06.2022 | RTI from Shri. The anticipated increase in noise | 07.07.2022 | Replied suitably Annexure-2
M.L.Ahuja level, values noted for air
pollution, sunlight, effect on
health
27.06.2022 | Residents Objection on Resettlement Plan 01.09.2022 | Issues related to selection of Annexure-3
and draft Environmental Impact different alignments passing
Assessment (EIA) w.r.t proposed through Siddhartha, loss of green
stabling yard at Jungpura cover, high noise and vibration, a
including connecting line from decline in property values,
Srai Kale Khan RRTS Station defining corridor of Impact,
seismic zone, speed and
numbers of train passing through
Siddhartha were suitable replied
29.06.2022 | CPGRAM- Block No 195 & 196. Regarding 01.09.2022 | Replied suitably Annexure-4
PMOPG/E/2022/0173 | objections to the draft
456 resettlement plan and draft
Environmental Impact
Assessment (EIA) report w.r.t
proposed stabling yard at
Jungpura including connecting
line from Sarai kale Khan RRTS
Station
07.07.2022 | MoHUS Resident Grievance of Block 209 | 28.09.2022 | Issues related to the selection of | Annexure-5
& 210 against the proposed different alignment passing
construction plan of viaduct through Siddhartha, loss of green
connecting the RRTS line from cover, high noise and vibration, a
Sarai kale Khan to Stabling Yard decline in property values,
at Jungpura Via Pocket C, defining corridor of Impact,
Siddhartha Extension. seismic zone, speed and
Infringement of residents right numbers of trains passing
w.r.t Resettlement Plan and through Siddhartha were suitable
Environmental Impact replied
Assessment.
13.07.2020 | CPGRAM- Public grievance regarding RRTS | 14.09.2021 | Replied suitably Annexure-6
PMOPG/E/2020/0656 | viaduct passing through dwelling
078 unit in Siddhartha Extension
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Letter Date

From

Concern/lssues

NCRTC
Response

Summary of NCRTC Reply

Remarks

24.08.2022

MoHUA

Reassertion of Resident
Grievances of Blocks 209 & 210
against

Proposed Construction Plan of
Viaduct to connect RRTS line
from Sarai Kale

Khan to Stabling Yard at
Jangpura Via Pocket C,
Siddhartha Extension.
Infringement of residents” rights
w.r.t Resettlement Plan &
Environment

Impact Assessment

28.09.2022

Issues related to the selection of
different alignment passing
through Siddhartha, loss of green
cover, high noise and vibration, a
decline in property values,
defining corridor of Impact,
seismic zone, speed and
numbers of train passing through
Siddhartha were suitable replied

Annexure-7

24.08.2022

CPGRAM-
DOURD/P/2022/0032
6

Reassertion of Resident
Grievances of Blocks 209 & 210
against Proposed Construction
Plan of Viaduct to connect RRTS
line from Sarai Kale Khan to
Stabling Yard at Jangpura Via
Pocket C, Siddhartha Extension.
Infringement of resident rights
w.r.t Resettlement Plan &
Environment Impact Assessment

15.09.2022

Replied suitably

Annexure-8

27.08.2022

CPGRAM-
PMOPG/E/2020/0226
346

Reassertion of Resident
Grievances of Blocks 209 & 210
against Proposed Construction
Plan of Viaduct to connect RRTS
line from Sarai Kale Khan to
Stabling Yard at Jangpura Via
Pocket C, Siddhartha Extension.
Infringement of resident rights
w.r.t Resettlement Plan &
Environment Impact Assessment

15.09.2022

Replied suitably

Annexure-9

26.08.2022

RTI from Shri. Arvind
Tripathi

Regarding copy of MoM

22.09.2022

Replied suitably

Annexure-10
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Letter Date | From Concernl/lssues NCRTC Summary of NCRTC Reply Remarks
Response
19.09.2022 | CPGRAM- Reassertion of Resident 27.09.2022 | Replied suitably Annexure-11
DOURD/P/2022/0035 | Grievances of Blocks 209 & 210
6 against Proposed Construction
Plan of Viaduct to connect RRTS
line from Sarai Kale Khan to
Stabling Yard at Jangpura Via
Pocket C, Siddhartha Extension.
Infringement of resident rights
w.r.t Resettlement Plan &
Environment Impact Assessment
Email Residents of Obijection to the draft 16.11.2022 | Replied suitably Annexure-12
27.10.2022 | Siddhartha Resettlement Plan & draft EIA
Report w.r.t. proposed stabling
yard at Jangpura including
connecting line from Sarai Kale
Khan RRTS Station
Minutes of the Meeting of 09.11.2022 | The inclusion of residents block Annexure-13
"Grievance Redressal 195 & 196 as a direct affected
Committee"- regarding objection person is not admissible
received on draft EIA and RP
vide letter 27.06.2022 conducted
on 29.10.2022
20.10.2022 Invitation for GRC meeting on Annexure-14
29.10.2022
17.10.2022 MOM of GRC meeting held on Residents of block 195 & 196 did | Annexure-15
15.10.2022 not turn up to attend the meeting
to discuss their grievances.
Meeting rescheduled on
29.10.2022
Email 20.09.2022 | Reply to Shri. Kamlesh Annexure-16
25.07.2022 Raghuvanshi email
MOM of Community Interaction 30.07.2022 Annexure-17

Program held on 23.07.2022 at
Siddhartha Extn.
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