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Statement of Qualifications and Limitations

The attached Report (the “Report”) has been prepared by AECOM Canada Ltd. (“AECOM”") for the benefit of the Client
(“Client”) in accordance with the agreement between AECOM and Client, including the scope of work detailed therein
(the “Agreement”).

The information, data, recommendations and conclusions contained in the Report (collectively, the “Information”):

® s subject to the scope, schedule, and other constraints and limitations in the Agreement and the
qualifications contained in the Report (the “Limitations”);

= represents AECOM's professional judgement in light of the Limitations and industry standards for the
preparation of similar reports;

= may be based on information provided to AECOM which has not been independently verified,;

= has not been updated since the date of issuance of the Report and its accuracy is limited to the time
period and circumstances in which it was collected, processed, made or issued;

" must be read as a whole and sections thereof should not be read out of such context;
= was prepared for the specific purposes described in the Report and the Agreement; and

® in the case of subsurface, environmental or geotechnical conditions, may be based on limited testing and
on the assumption that such conditions are uniform and not variable either geographically or over time.

AECOM shall be entitled to rely upon the accuracy and completeness of information that was provided to it and has
no obligation to update such information. AECOM accepts no responsibility for any events or circumstances that may
have occurred since the date on which the Report was prepared and, in the case of subsurface, environmental or
geotechnical conditions, is not responsible for any variability in such conditions, geographically or over time.

AECOM agrees that the Report represents its professional judgement as described above and that the Information
has been prepared for the specific purpose and use described in the Report and the Agreement, but AECOM makes
no other representations, or any guarantees or warranties whatsoever, whether express or implied, with respect to
the Report, the Information or any part thereof.

Without in any way limiting the generality of the foregoing, any estimates or opinions regarding probable construction
costs or construction schedule provided by AECOM represent AECOM’s professional judgement in light of its
experience and the knowledge and information available to it at the time of preparation. Since AECOM has no control
over market or economic conditions, prices for construction labour, equipment or materials or bidding procedures,
AECOM, its directors, officers and employees are not able to, nor do they, make any representations, warranties or
guarantees whatsoever, whether express or implied, with respect to such estimates or opinions, or their variance
from actual construction costs or schedules, and accept no responsibility for any loss or damage arising therefrom or
in any way related thereto. Persons relying on such estimates or opinions do so at their own risk.

Except (1) as agreed to in writing by AECOM and Client; (2) as required by-law; or (3) to the extent used by
governmental reviewing agencies for the purpose of obtaining permits or approvals, the Report and the Information
may be used and relied upon only by Client.

AECOM accepts no responsibility, and denies any liability whatsoever, to parties other than Client who may obtain
access to the Report or the Information for any injury, loss or damage suffered by such parties arising from their use
of, reliance upon, or decisions or actions based on the Report or any of the Information (“improper use of the
Report”), except to the extent those parties have obtained the prior written consent of AECOM to use and rely upon
the Report and the Information. Any injury, loss or damages arising from improper use of the Report shall be borne by
the party making such use.

This Statement of Qualifications and Limitations is attached to and forms part of the Report and any use of the Report
is subject to the terms hereof.

AECOM: 2015-04-13
© 2009-2015 AECOM Canada Ltd. All Rights Reserved.
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Executive Summary

ES.1 Ontario Line and GO Lakeshore East Joint Corridor Operations

Metrolinx, an agency of the Province of Ontario, is proceeding with the planning and
development of four priority transit projects under the Transit Plan for the Greater
Toronto Area (GTA), one of which is the Ontario Line, extending from Exhibition/Ontario
Place to the Ontario Science Centre in the City of Toronto. AECOM Canada Limited
(AECOM) was retained by Metrolinx and Infrastructure Ontario (10) to complete this
Joint Corridor Operational Noise and Vibration Impact Assessment Report for the
portion of the proposed Ontario Line Project (the Project) which will operate in the GO
Union Station and Lakeshore East rail corridors approximately between Tannery Road
and Pape Avenue (referred to in this report as the Lakeshore East Joint Corridor).

The Project is proposed to be a new approximately 16-kilometre subway line with
connections to Line 1 (Yonge-University) subway service at Osgoode and Queen
Stations, Line 2 (Bloor-Danforth) subway service at Pape Station, and Line 5 (Eglinton
Crosstown) Light Rail Transit (LRT) service at the future Science Centre Station. Fifteen
stations are proposed, with additional connections to three GO Transit lines (Lakeshore
East, Lakeshore West and Stouffville), and the Queen, King, Bathurst, Spadina,
Harbourfront and Gerrard/Carlton streetcar routes. The Project will reduce crowding on
Line 1 and provide connections to new high-order rapid transit neighbourhoods.

The Project will be constructed in a dedicated right-of-way with a combination of
elevated (i.e., above existing rail corridor/roadway), tunneled (i.e., underground), and at-
grade (i.e., at grade with existing rail corridor/roadway) segments at various locations.

This Lakeshore East Joint Corridor Operational Noise and Vibration Impact Assessment
Report has been completed in accordance with Section 15 of Ontario Regulation
341/20: Ontario Line Project under the Environmental Assessment Act. Ontario
Regulation 341/20 is a proponent-driven, self-assessment process that provides a
defined framework for the proponent to follow. Ontario Regulation 341/20 includes
provisions for consultation with the public, agencies and Indigenous communities in
addition to Environmental Conditions, Early Works and Environmental Impact
Assessment reporting requirements.

In addition to the planned Ontario Line, the Union Station and Lakeshore East ralil
corridor segments are planned to be expanded as part of the regional GO Expansion
program to increase train frequency and availability. The planned expansion includes
new track and facilities, alignment changes, and increased train volumes. A Significant
Addendum to the 2017 GO Rail Network Electrification Environmental Project Report
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was completed in 2021 to assess any changes from noise and vibration associated with
increased service levels across six Metrolinx-owned rail corridors, including Union
Station and Lakeshore East but with the exception of the Lakeshore East Joint Corridor
operational noise and vibration of which is assessed in this report.

For clarity, tracks used by Ontario Line vehicles will be referred to as Ontario Line tracks
and tracks used by other vehicles will be referred to as GO tracks in this report.

The purpose of this Report is to:

= Document the assessment of the combined noise impacts and the combined
vibration impacts associated with both the operation of vehicles on the
Ontario Line tracks and the operation of trains on the GO tracks within the
Lakeshore East Joint Corridor; and,

= Provide noise and vibration mitigation recommendations to be further
developed and refined during detailed design.

This Report supports the Ontario Line Environmental Impact Assessment Report
prepared in accordance with Ontario Regulation 341/20: Ontario Line Project.
Assessments of other Ontario Line segments have been documented under separate
cover.

A glossary of terminology is provided in Appendix A.
ES.2 Assessed Points of Reception

The Study Area encompasses segments of the Lakeshore East and Union Station rail
corridors and surrounding noise and vibration sensitive areas. The west boundary of the
Study Area is approximately at the Ontario Line tunnel portal in the Union Station ralil
corridor and near the Don Yard, west of the Don River, east of Tannery Road (see
Figure 1). The east boundary of the Study Area is at Jones Avenue, east of the Ontario
Line tunnel portal located north-east of Gerrard Street East and Carlaw Avenue. The
boundaries extend beyond the portals in order to assess noise impacts to sensitive
receptors that would be exposed to project noise and to integrate seamlessly with noise
mitigation proposed for the GO Expansion program.

Assessed points of reception (PORS) were selected to represent noise and vibration
sensitive receptors within the Study Area. These assessed PORs are at the worst case
(typically closest) sensitive properties with reference to nearby railway noise and
vibration within each sensitive land use area. Assessed PORs for both noise and
vibration analysis are shown in Figures 1, 2 and 3 as well as in the noise and vibration
mitigation figures in Appendix D.
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ES.3 Operational Noise Assessment

This Report documents the operational noise and vibration assessment of Ontario Line
vehicles and GO trains within the Lakeshore East Joint Corridor. Impacts associated
with Project construction will be addressed under separate cover. A number of the
Lakeshore East Joint Corridor infrastructure components, including noise barriers
investigated in this report, will be constructed as part of the Lakeshore East Joint
Corridor early works. Impacts associated with the construction of those components are
addressed within the Noise and Vibration Early Works Report — Ontario Line Lakeshore
East Joint Corridor Early Works document. Details of the noise assessment methods
are provided in Section 3.

The noise impact from train operations was assessed using the noise assessment
method presented in the US FTA Transit Noise and Vibration Impact Assessment
Manual (the FTA Guide; FTA 2018), with implementation in the Cadna/A acoustic
software package. Noise models were prepared for both the existing and future “with
project” scenarios. Noise impacts were evaluated in accordance with the MOEEY/GO
Transit Draft Protocol for Noise and Vibration Assessment (the MOEE/GO Protocaol,
MOEE/GO Transit, 1995) and the MOEE/TTC Protocol for Noise and Vibration
Assessment for the Proposed Yonge-Spadina Subway Loop (the MOEE/TTC Protocol;
MOEE/TTC, 1993). In addition to protocol objectives, Metrolinx is seeking to limit
Leq,16hr (daytime) and Leqg,shr (Night-time) noise impacts from the project to existing
predicted levels at receptors between Eastern Avenue and Pape Avenue, where
feasible, even for receptors with predicted noise impacts that do not require mitigation
investigation per the MOEE/GO Protocol and/or MOEE/TTC Protocol. To meet this goal,
implementation of noise barriers was investigated along both sides of the Lakeshore
East Joint Corridor between approximately Eastern Avenue and Pape Avenue.

The results indicated that noise barriers implemented along both sides of the corridor
are predicted to be effective in satisfying the goal of reducing 16-hour Day-time Leq, and
8-hour Night-time Leq noise levels to predicted existing railway noise levels at assessed
worst case receptor locations facing the corridor between Eastern Avenue and Pape
Avenue with the exception of five high-rise buildings, where noise impacts are expected
to be in the “insignificant” to “noticeable” range and are below the MOEE/GO and
MOEE/TTC Protocols criteria limits. At all other assessed receptors, noise barriers are
predicted to achieve reductions of 0.4 to 10 dB, resulting in Leq,16nr (daytime) and Leq,shr
(night-time) noise levels below the predicted existing noise levels. Implemented noise
barriers are shown in Appendix D, ranging in height from 2.5 to 6.5 metres. Noise
contour figures are presented in Appendix F.

! Now operating as the Ministry of the Environment, Conservation and Parks (MECP).
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Though barriers presented in this report range in height from 2.5 to 6.5 metres,
Metrolinx will install noise barriers with a minimum height of 5 metres, in alignment with
the noise barrier implementation approach planned to be undertaken by GO Expansion.
Installing noise barriers with a minimum height of 5 metres will provide additional
mitigation. To facilitate this and barrier detailed design development, refinements to the
noise model and recommended barrier design presented in this report will be
performed, and changes to barrier height, extent and surface types will be implemented
where required. Mitigation measures will still be designed to meet MOEE/GO and
MOEE/TTC protocol criteria, and limit Leq,16nr (daytime) and Leg,shr (Night-time) noise
impacts from the project to existing predicted levels at receptors between Eastern and
Pape Avenue, where feasible, even for receptors with predicted noise impacts that do
not require mitigation investigation per the MOEE/GO Protocol and/or MOEE/TTC
Protocol.

ES.4 Operational Vibration Assessment

As noted above, this Report documents the operational noise and vibration assessment
of Ontario Line vehicles and GO trains within the Lakeshore East Joint Corridor. A
number of the Lakeshore East Joint Corridor infrastructure components, including
realigned GO tracks and the new fourth track as well as associated vibration mitigation
investigated in this report, will be installed as part of the Lakeshore East Joint Corridor
early works. Impacts associated with the construction of those components are
addressed within the Noise and Vibration Early Works Report — Ontario Line Lakeshore
East Joint Corridor Early Works document. Details of the vibration assessment methods
are provided in Section 4.

Vibration levels were predicted at receptor locations selected to represent the most
exposed or impacted within a sensitive area. Vibration levels have been predicted in
accordance with the General Vibration Assessment procedures described in the US FTA
Transit Noise and Vibration Impact Assessment Manual (FTA, 2018). The vibration
impacts from GO vehicle operations were evaluated in accordance with the MOEE/GO
Protocol, while the vibration impacts from the Ontario Line vehicles were evaluated in
accordance with the MOEE/TTC protocol.

Based on MOEE/GO or MOEE/TTC Protocol requirements, mitigation investigation is
recommended for nine receptor locations. As the required vibration reductions
presented in Table 4-2 range between 2 to 8 dB, the predicted vibration levels are
anticipated to be reduced to below required criteria using conventional mitigation
measures. Results and mitigation requirements are detailed in Section 4.3. The
locations and extents of areas requiring vibration reduction are presented in Appendix
D.
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A detailed vibration analysis, including vibration propagation testing to consider local
ground conditions, will be conducted in the detailed design stage in order to refine
mitigation requirements for these locations.
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1. Introduction

Metrolinx, an agency of the Province of Ontario, is proceeding with the planning and
development of four priority transit projects under the Transit Plan for the Greater
Toronto Area (GTA), one of which is the Ontario Line, extending from Exhibition/Ontario
Place to the Ontario Science Centre in the City of Toronto. AECOM Canada Limited
(AECOM) was retained by Metrolinx and Infrastructure Ontario (10) to complete this
Operational Noise and Vibration Impact Assessment Report for the portion of the
proposed Ontario Line Project (the Project) which will operate along dedicated tracks
adjacent to the GO tracks in the Union Station and Lakeshore East rail corridors
between approximately Tannery Road and Pape Avenue in the City of Toronto. This
portion is hereafter referred to as the Lakeshore East Joint Corridor.

The Project will be a new approximately 16-kilometre subway line with connections to
Line 1 (Yonge-University) subway service at Osgoode and Queen Stations, Line 2
(Bloor-Danforth) subway service at Pape Station, and Line 5 (Eglinton Crosstown) Light
Rail Transit (LRT) service at the future Science Centre Station. Fifteen stations are
proposed, with additional connections to three GO transit lines (Lakeshore East,
Lakeshore West and Stouffville), and the Queen, King, Bathurst, Spadina, Harbourfront
and Gerrard/Carlton streetcar routes. The Project will reduce crowding on Line 1 and
provide connections to the new high-order rapid transit neighbourhoods.

The Project will be constructed in a dedicated right-of-way with a combination of
elevated (i.e., above existing rail corridor/roadway), tunneled (i.e., underground), and at-
grade (i.e., at grade with existing rail corridor/roadway) segments at various locations.

This Operational Noise and Vibration Impact Assessment Report has been completed in
accordance with Section 15 of Ontario Regulation 341/20: Ontario Line Project under
the Environmental Assessment Act. Ontario Regulation 341/20 is a proponent-driven,
self-assessment process that provides a defined framework for the proponent to follow.
Ontario Regulation 341/20 includes provisions for consultation with the public, agencies
and Indigenous communities in addition to Environmental Conditions, Early Works and
Environmental Impact Assessment reporting requirements.

In addition to the planned Ontario Line, the Union Station and Lakeshore East ralil
corridor segments are planned to be expanded as part of the regional GO Expansion
program to increase train frequency and availability. The planned expansion includes
new track and facilities, alignment changes, and increased train volumes. A Significant
Addendum to the 2017 GO Rail Network Electrification Environmental Project Report

11
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was completed in 2021 to assess any changes the noise and vibration associated with
increased service levels across six Metrolinx-owned rail corridors, including Union
Station and Lakeshore East but with the exception of the Lakeshore East Joint Corridor,
operational noise and vibration of which is assessed in this report.

For clarity, tracks used by Ontario Line vehicles will be referred to as Ontario Line tracks
and tracks used by other vehicles are referred to as GO tracks in this report.

To accommodate the Ontario Line infrastructure along the Lakeshore East rail corridor,
shift of the GO tracks adjacent to proposed Ontario Line infrastructure has been
proposed, as shown in Figures 1, 2 and 3. Impacts from both the current existing GO
track configuration and future proposed alignment (combined with Ontario Line tracks
as part of the Lakeshore East Joint Corridor) are documented within this report.

The purpose of this Report is to:

= Document the assessment of the combined noise impacts and the combined
vibration impacts associated with both the operation of vehicles on the
Ontario Line tracks and the operation of trains on the GO tracks within the
Lakeshore East Joint Corridor; and,

= Provide noise and vibration mitigation recommendations to be further
developed and refined during detailed design.

Operational noise and vibration assessment of other segments of the Ontario Line is
provided under separate coverz. The relevant assessment guidelines, methods, and
assumptions are outlined in this report, along with predicted noise and vibration impacts
and a discussion on requirements for mitigation.

A glossary of terminology is provided in Appendix A.

2 Environmental Impact Assessment Report, in development at the time of this report preparation

12
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2. Study Area and Assessed Points of
Reception

The operational noise and vibration assessment Study Area encompasses segments of
the Lakeshore East and Union Station rail corridors and surrounding noise and vibration
sensitive areas. The west boundary of the Study Area is approximately at the Ontario
Line tunnel portal in the Union Station rail corridor and near the Don Yard, west of the
Don River, east of Tannery Road (see Figures 1, 2 and 3). The east boundary of the
Study Area is at Jones Avenue, east of the Ontario Line tunnel portal located north-east
of Gerrard Street East and Carlaw Avenue. The boundaries extend beyond the portals
in order to assess noise impacts to sensitive receptors that would be exposed to project
noise and to integrate seamlessly with noise mitigation proposed for the GO Expansion
program.

The predominant land uses within the Study Area include:

= Residential;

= Mixed use areas;

=  Parks;

= (General employment areas;
= Core employment areas; and
= Regeneration areas.

As defined in the MOEE/GO Transit Draft Protocol for Noise and Vibration Assessment,
a sensitive land use is defined as a residential dwelling, place where people ordinarily
sleep, or a commercial/industrial operation that is exceptionally sensitive to noise or
vibration.

Within the Study Area, noise and vibration sensitive points of reception (PORS), or
sensitive receptors, include residences (both single family dwellings and
condominiums/apartments) and the currently proposed school south of Mill Street, north
of the Union Station Rail Corridor. Existing sensitive receptors have been identified
using aerial and street photography. Within each sensitive land use area (i.e., an area
with several noise and/or vibration sensitive receptors in close proximity to each other),
a sample receptor has been selected to represent the worst case receptor, which is the
receptor in a given sensitive land use area that is typically in closest proximity to the
project and with the highest expected project related noise and/or vibration levels.
Planned and approved developments have also been considered by reviewing block

13
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plans and development applications available during the time of the assessment. Table
2-1 below presents the representative PORs to be assessed, which are also presented
in Figure 1.

Table 2-1: Representative Sensitive Points of Reception

Receptor ID ‘ Location

POR1 Planned development — 6 Storey School and Community Centre Site — Located South
of Mill Street, Between Tannery Road and Bayview Avenue. Location and height
referenced from the West Don Lands Block Plan and Design Guidelines (2006).

POR2 791 Queen Street East (Multi-storey residential building)

POR3 14 De Grassi Street (Residential dwelling)

POR3A 22 De Grassi Street (Residential dwelling)

POR4 8 Paisley Avenue (Residential dwelling)

POR5 Planned development at 354 Pape Avenue — West of Pape Avenue, just south of the

LSE tracks (Multi-storey residential building). Location and height referenced from
architectural drawings and City of Toronto development application database.

POR7 31 Saulter Street (Residential dwelling)

POR8 88 Wardell Street (Residential dwelling)

POR9 89 McGee Street (Residential dwelling)

POR10 15 Tiverton Avenue (Residential dwelling)

POR11 231 First Avenue (Multi-storey residential building)
POR11A 238 First Avenue (Residential dwelling)

POR12 838 Gerrard Street East (Residential dwelling)

POR12A 456 Carlaw Avenue (Residential dwelling)

POR13 881 Gerrard Street East (Residential dwelling)

POR13D 345 Carlaw Avenue (Multi-storey residential building)
POR13E 1189 Dundas Street East (Multi-storey residential building)
POR14 Planned development — Future mixed-use development as documented in the New

SmartTrack Stations Environmental Project Report (2018), south of the Lakeshore East
rail corridor, between the Don Valley Parkway and Eastern Avenue. Location and
height estimated for a potential mixed use multi-story building in the East Harbour
Station area per the property line available on Infrastructure Ontario online materials3.

3 Further information on this Transit Oriented Community can be found at:
https://lwww.infrastructureontario.ca/East-Harbour-Transit-Oriented-Community/

14
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Receptor ID ‘

Location

POR15 70 McGee Street (Multi-storey residential building)

POR16 444 Logan Avenue (Multi-storey residential building)

POR17 Planned development — Northwest corner of Mill Street and Bayview Avenue (Multi-
storey residential building). Location and height referenced from the West Don Lands
Block Plan and Design Guidelines (2006).

POR18 398 Logan Avenue (Residential dwelling)

POR19 449 Logan Avenue (Multi-storey residential building)

POR20 369 Pape Avenue (Multi-storey residential building)

POR22 388 Pape Avenue (Residential dwelling)

POR22B 237 Langley Avenue (Residential dwelling)

POR23 2 Paisley Avenue (Residential dwelling)

POR24 870 Queen Street East (Jimmie Simpson Recreation Centre Building?*)

4 This receptor has been included within the assessment as a discretionary receptor and is not
considered a typical noise or vibration sensitive receptor per the protocol criteria within this
assessment.

15
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Figure 1: Representative Sensitive Points of Reception — Don Yard
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Figure 2: Representative Sensitive Points of Reception — East Harbour to Jimmie Simpson Park
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Figure 3: Representative Sensitive Points of Reception — Jimmie Simpson Park to Pape Avenue
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3. Operational Noise Assessment

3.1 Criteria

Impacts associated with Project construction will be addressed under separate cover. A
number of the Lakeshore East Joint Corridor infrastructure components, including noise
barriers investigated in this report, will be constructed as part of the Lakeshore East
Joint Corridor early works. Impacts associated with the construction of those
components are addressed within the Noise and Vibration Early Works Report — Ontario
Line Lakeshore East Joint Corridor Early Works document.

This operational noise assessment has been conducted using methods and criteria
detailed in the following documents:

= The MOEES/GO Transit Draft Protocol for Noise and Vibration Assessment

= The MOEE/TTC Protocol for Noise and Vibration Assessment for the
Proposed Yonge-Spadina Subway Loop

The MOEE/GO Transit Draft Protocol for Noise and Vibration Assessment (the
MOEE/GO Protocol; MOEE/GO Transit, 1995) provides a framework for noise and
vibration assessments of GO Transit rail projects. In accordance with the protocol, noise
impacts are evaluated by comparing noise levels from without the project to noise levels
with the completed project.

Noise levels without the project are taken to be the higher of the predicted existing
ambient noise level, combined with the existing rail noise without the project, or

55 dBA Leg,16hr (daytime) / 50 dBA Leg,anr (night time). These adjusted daytime and night-
time without project levels are considered the “objective” levels for the project. The
adjusted noise impact is determined based on the difference between the objective
levels and the noise levels with the completed project. In accordance with the Protocol,
the feasibility of operational noise mitigation measures is to be reviewed where the
predicted noise impact of the project is ‘significant’ (equal to or greater than 5 dB).

The MOEE/TTC Protocol for Noise and Vibration Assessment for the Proposed Yonge-
Spadina Subway Loop (the MOEE/TTC Protocol; MOEE/TTC, 1993) sets criteria for
noise that have been used for recent assessments of subway projects in Toronto.
Similar to the MOEE/GO protocol, mitigation investigation is recommended where the
predicted noise impact is equal to or greater than 5 dB based on noise levels with the

> Now operating as the Ministry of the Environment, Conservation and Parks (MECP).
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project relative to the greater of 55 dBA Leqg,16nr (daytime) / 50 dBA Leg,shr (Night time)
limits, or the existing ambient noise. The MOEE/TTC Protocol sets an additional pass-
by sound level (Lpassby) criterion limit of 80 dBA for passing trains (applicable to the

Ontario Line vehicles).

According to both the MOEE/GO Protocol and MOEE/TTC Protocol, mitigation

measures shall be provided to mitigate noise impacts to as close to or lower than the
objective levels as is technologically, economically and administratively feasible. Copies
of the MOEE/GO and MOEE/TTC Protocols can be found in Appendix B.

A summary of both the MOEE/GO and MOEE/TTC protocol criteria is presented in

Table 3-1.

Table 3-1: Noise Limits by Vehicle Type

Metric

Daytime Noise Impact [Leg,16nr]

(16-hour, 7a.m.to 11 p.m.)

GO Limitss®

5 dB relative to the higher of pre-
project sound levels or 55 dBA

Ontario Line Limits

5 dB relative to the higher of pre-
project sound levels or 55 dBA

Night-time Noise Impact [Leg,snr]
(8-hour, 11 p.m.to 7a.m.)

5 dB relative to the higher of pre-
project sound levels or 50 dBA

5 dB relative to the higher of pre-
project sound levels or 50 dBA

Subway vehicle Lpassby

Not applicable to non-subway
trains.

80 dBA

During the daytime, an outdoor location associated with a residence (labeled as OUT
within this report), typically a back or front yard, is taken as the point of reception in the
noise assessment. This outdoor assessment location is approximately 3 metres from
the unit at a height of 1.5 metres.

During the night-time, the POR is taken at the building facade, which is a location
intended to represent a possible bedroom window (labeled as plane of window [POW]).
This is also the assessment location selected during the daytime in cases where no
outdoor living areas exist, such as an apartment building with no outdoor amenity area.
For POW receptors, receptor height is estimated using the number of storeys for the
building (e.g. 1.5 metres for 1 storey, 4.5 metres for 2 storeys, and 7.5 metres for 3
storeys). For high-rise buildings, the height of the vertical midpoint of the storey with the
highest expected noise levels was used.

6 GO Limits noted apply to combination of GO, VIA and freight trains operating in rail corridor.
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In addition to protocol objectives, Metrolinx is seeking to limit Leg,1enr (daytime) and Leg,shr
(night-time) noise impacts from the project to existing predicted levels at receptors
between Eastern and Pape Avenue, where feasible, even for receptors with predicted
noise impacts that do not require mitigation investigation per the MOEE/GO Protocol
and/or MOEE/TTC Protocol.

For reference in the discussion of noise impacts throughout the report, Table 3-2
presents the typical impact rating of a change in sound level per the MOEE/GO
protocol.

Table 3-2: Impact Rating of Changes in Sound Pressure Level

Impact Level [dB] Impact Rating

0-2.99 Insignificant
3-4.99 Noticeable
5-9.99 Significant

10+ Very significant

3.2 Methods

In order to assess noise impacts from vehicle operations along the Ontario Line tracks
as well as train operations along the GO tracks, the noise assessment method
presented in the US FTA Transit Noise and Vibration Impact Assessment Manual (the
FTA Guide; FTA 2018) has been used, with implementation in the Cadna/A acoustic
software package.

Noise models were prepared for both the existing scenario to predict existing railway
noise conditions, and future “with project” scenario, which modelled both the noise
contributions from the Ontario Line and GO expansion. These noise models were built
upon models prepared for the GO Rail Network Electrification project detailed in the GO
Rail Network Electrification Final Environmental Project Report Addendum report
prepared in May 2021.

The future “with project” scenario noise model includes the Ontario Line tracks and
portals, additional Lakeshore East GO track (4" track, previously approved as part of
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the Lakeshore East Don River to Scarborough GO Station Transit Project Assessment
Process Environmental Project Report), and the proposed alignment changes to GO
tracks in order to accommodate future Ontario Line infrastructure.

The future “with project” scenario model includes the combined railway noise generated
by vehicles operating on the Ontario Line tracks and trains operating on the GO tracks.

Future train volumes for trains operating on GO and Ontario Line tracks are presented
in Appendix C. A complete list of model inputs is presented in Appendix E.

3.3 Impact Assessment and Results

Table 3-3 outlines the predicted existing railway noise conditions, predicted future
railway noise levels and impacts without any specific noise mitigation measures
implemented, whether the greater noise contribution is from the Ontario Line tracks or
GO tracks, and whether MOEE/GO and MOEE/TTC criteria are met.

As existing day and night-time noise levels are shown to be greater than the MOEE/GO
and MOEE/TTC minimum limits of 55 dBA Leq,16n during the daytime and 50 dBA Leg,sh
during the night time, the existing predicted day time and night time levels were adopted
as the objective noise levels for the assessment at all locations.

Based on MOEE/GO or MOEE/TTC Protocol requirements, mitigation investigation is
recommended for nine noise sensitive locations, located between Eastern Avenue and
Pape Avenue. Results with implemented mitigation are presented in Section 3.4. At all
other (19) noise sensitive locations, noise levels from the Ontario Line tracks and GO
tracks were predicted to meet MOEE/GO and MOEE/TTC Protocol criteria. In addition,
noise levels are predicted to decrease at eight outdoor receptor locations where the
lower elevation at the receptor locations, relative to the tracks and retaining wall, results
in a noise screening effect by the retaining wall.

Generally, it was found that receptors adjacent to the south side of the corridor (the side
closest to GO tracks) were predicted to have higher noise levels than those to the north
of the corridor. The exceptions to this are locations such as POR_12 and POR_22
receptors adjacent to the north side of the corridor (closest to Ontario Line tracks) where
existing buildings located in proximity to these receptors are expected to be removed
due to construction of the Ontario Line infrastructure on the north side of the corridor.
This is expected to result in removal of current noise shielding for these receptors
provided by these buildings, leading to higher noise levels.

Further, operations on the GO tracks were predicted to be the dominant source of noise
during day and night-time periods at all assessed receptors except POR_OUTO03,
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POR_OUT11A, and POR_OUT12 (outdoor receptors) during the daytime. This can be
attributed to the retaining wall providing noise screening to these outdoor receptors
located at a lower elevation relative to the GO tracks.
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Table 3-3: Predicted Operational Noise Impacts — Without Mitigation

Receptor Existing Future — With |Objective Sound | Noise | Noise | Future — Ontario Future — GO Greater MOEE/TTC Pass-by | Meets GO/TTC
Conditions Project Level Impact,|Impact, Line Train’ Noise Criteria Protocol Criteria
Day | Night | Contributions Contributions |Contribution [Y/N]
[dB] [dB]

Lpassby — | Pass-by
Ontario | Exceeda
Line nce
[dBA] [dBA]

(Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr)

OL_LSE_POR_POWO1 65.9 63.5 68.3 63.8 65.9 63.5 2.4 0.3 52.0 46.5 68.2 638 | GO | GO 64 0 Y
OL_LSE_POR_POW02 67.1 62.5 70.2 65.0 67.1 62.5 3.1 2.5 62.4 56.8 69.5 643 | GO | GO 75 0 Y
OL_LSE_POR_POWO03 N/A 61.8 N/A 62.9 N/A 61.8 N/A 1.1 N/A 57.3 N/A 615 | N/A | GO 77 0
OL_LSE_POR_OUTO3 65.3 N/A 60.5 N/A 65.3 N/A | -48 | NA | 579 N/A 57.2 N/A - N/A 72 0 !
OL_LSE_POR_POWO03A N/A 60.6 N/A 64.2 N/A 60.6 N/A 3.6 N/A 56.1 N/A 634 | N/A | GO 74 0
OL_LSE_POR_OUTO3A 64.4 N/A 62.9 N/A 64.4 N/A -1.5 | N/A | 597 N/A 60.0 N/A | GO | N/A 74 0 !
OL_LSE_POR_POWO04 N/A 61.9 N/A 68.4 N/A 61.9 N/A 6.5 N/A 54.1 N/A 68.3 | N/A | GO 72 0
OL_LSE_POR_OUTO04 65.8 N/A 69.6 N/A 65.8 N/A 3.8 N/A | 495 N/A 69.6 N/A | GO | N/A 62 0 "
OL_LSE_POR_POWO05 70.2 65.5 73.6 68.9 70.2 65.5 3.4 3.4 52.0 46.4 73.6 688 | GO | GO 64 0 Y
OL_LSE_POR_POWO07 N/A 61.5 N/A 64.3 N/A 61.5 N/A 2.8 N/A 54.3 N/A 639 | N/A | GO 71 0
OL_LSE_POR_OUTO7 65.2 N/A 59.1 N/A 65.2 N/A 6.1 | N/A | 5458 N/A 57.0 N/A | GO | N/A 68 0 !
OL_LSE_POR_POW08 N/A 59.1 N/A 63.2 N/A 59.1 N/A 4.1 N/A 53.7 N/A 627 | N/A | GO 72 0
OL_LSE_POR_OUTO8 63.6 N/A 66.8 N/A 63.6 N/A 3.2 N/A | 59.1 N/A 66.0 N/A | GO | N/A 72 0 !

7 GO Train noise levels above incorporate contributions from GO, VIA and freight services.
8 Negative values indicate a predicted decrease in noise levels.
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Receptor

Existing
Conditions

(Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr)

Future — With
Project

Objective Sound | Noise
Impact,|Impact,

Level

Day
[dB]

Noise | Future — Ontario

Night
[dB]

Contributions

(Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr)

Line

Future — GO
Train?

Contributions

Greater
Noise

Contribution

MOEE/TTC Pass-by | Meets GO/TTC
Criteria Protocol Criteria
[Y/N]

Lpassby — | Pass-by
Ontario | Exceeda
Line nce
[dBA] [dBA]

OL_LSE_POR_POW09 N/A 58.6 N/A 62.7 N/A 58.6 N/A 4.1 N/A 46.9 N/A 626 | N/A | GO 65 0
OL_LSE_POR_OUTO09 62.6 N/A 67.7 N/A 62.6 N/A 5.1 N/A | 493 N/A 67.7 N/A | GO | N/A 62 0 "
OL_LSE_POR_POWI10 N/A 63.7 N/A 66.7 N/A 63.7 N/A 3.0 N/A 58.7 N/A 659 | N/A | GO 77 0
OL_LSE_POR_OUT10 70.2 N/A 65.5 N/A 70.2 N/A -47 | N/A 62.4 N/A 62.5 N/A | GO | N/A 77 0 !
OL_LSE_POR_POWI11 66.1 61.4 70.8 66.1 66.1 61.4 4.7 4.7 63.1 57.6 70.0 654 | GO | GO 76 0 Y
OL_LSE_POR_POWI11A N/A 58.8 N/A 61.0 N/A 58.8 N/A 2.2 N/A 57.1 N/A 588 | N/A | GO 76 0
OL_LSE_POR_OUT11A 63.9 N/A 61.0 N/A 63.9 N/A 29 | N/A | 583 N/A 57.7 N/A - N/A 73 0 !
OL_LSE_POR_POWI12 N/A 56.8 N/A 59.5 N/A 56.8 N/A 2.7 N/A 52.6 N/A 585 | N/A | GO 71 0
OL_LSE_POR_OUT12 61.2 N/A 60.4 N/A 61.2 N/A -08 | N/A | 576 N/A 57.1 N/A - N/A 71 0 !
OL_LSE_POR_POWI12A N/A 53.2 N/A 59.9 N/A 53.2 N/A 6.7 N/A 52.3 N/A 50.1 | N/A | GO 70 0
OL_LSE_POR_OUT12A 57.5 N/A 61.4 N/A 57.5 N/A 3.9 N/A | 57.2 N/A 59.4 N/A | GO | N/A 71 0 "
OL_LSE_POR_POW13 N/A 61.6 N/A 66.1 N/A 61.6 N/A 4.5 N/A 53.6 N/A 659 | N/A | GO 72 0
OL_LSE_POR_OUT13 65.8 N/A 70.5 N/A 65.8 N/A 4.7 N/A | 58.2 N/A 70.2 N/A | GO | N/A 71 0 !
OL_LSE_POR_POW13D 60.0 55.4 64.8 60.0 60.0 55.4 4.8 4.6 53.7 48.1 64.5 598 | GO | GO 66 0 Y
OL_LSE_POR_POWI3E 58.7 54.2 63.6 58.7 58.7 54.2 4.9 4.5 52.5 47 63.2 584 | GO | GO 65 0 Y
OL_LSE_POR_POW14 65.9 61.9 69.4 63.1 65.9 61.9 3.5 1.2 57.2 51.6 69.1 627 | GO | GO 69 0 Y
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Receptor

Existing
Conditions

(Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr)

Future — With
Project

Objective Sound | Noise
Impact,|Impact,

Level

Day
[dB]

Noise | Future — Ontario

Night
[dB]

Contributions

(Leq,l6hr) (Leq,8hr) (Leq,l6hr) (Leq,8hr)

Line

Future — GO
Train?

Contributions

Greater
Noise

Contribution

MOEE/TTC Pass-by | Meets GO/TTC
Criteria Protocol Criteria
[Y/N]

Lpassby — | Pass-by
Ontario | Exceeda
Line nce
[dBA] [dBA]

OL_LSE_POR_POWI15 N/A 62.4 N/A 69.0 N/A 62.4 N/A 6.6 N/A 53.4 N/A 688 | N/A | GO 70 0
OL_LSE_POR_OUTI15 64.1 N/A 66.0 N/A 64.1 N/A 1.9 N/A | 463 N/A 66.0 N/A | GO | N/A 57 0 "
OL_LSE_POR_POWI16 65.6 61.0 70.0 65.3 65.6 61.0 4.4 4.3 61.0 55.5 69.4 648 | GO | GO 73 0 Y
OL_LSE_POR_POW17 63.3 60.8 66.2 61.8 63.3 60.8 2.9 1.0 53.8 48.3 66.0 616 | GO | GO 66 0 Y
OL_LSE_POR_POW18 N/A 63.1 N/A 70.4 N/A 63.1 N/A 7.3 N/A 55.7 N/A 702 | N/A | GO 73 0
OL_LSE_POR_Out18 67.8 N/A 65.5 N/A 67.8 N/A 23 | N/A | 514 N/A 65.3 N/A | GO | N/A 64 0 "
OL_LSE_POR_POWI19 66.4 61.8 70.7 66.0 66.4 61.8 4.3 4.2 62.8 57.3 69.9 653 | GO | GO 75 0 Y
OL_LSE_POR_POW20 63.0 58.4 67.3 62.8 63.0 58.4 4.3 4.4 49.9 44.3 67.2 627 | GO | GO 62 0 Y
OL_LSE_POR_POW22 N/A 55.7 N/A 60.9 N/A 55.7 N/A 5.2 N/A 43.3 N/A 608 | N/A | GO 62 0
OL_LSE_POR_Out22 60.1 N/A 65.2 N/A 60.1 N/A 5.1 N/A | 476 N/A 65.1 N/A | GO | N/A 60 0 "
OL_LSE_POR_POW22B N/A 51.8 N/A 58.7 N/A 51.8 N/A 6.9 N/A 44.7 N/A 585 | N/A | GO 62 0
OL_LSE_POR_Out22B 56.2 N/A 63.1 N/A 56.2 N/A 6.9 N/A | 504 N/A 62.9 N/A | GO | N/A 63 0 "
OL_LSE_POR_POW?23 N/A 63.5 N/A 70.6 N/A 63.5 N/A 7.1 N/A 52.1 N/A 705 | N/A | GO 70 0
OL_LSE_POR_Out23 67.0 N/A 63.5 N/A 67.0 N/A -35 | N/A | 492 N/A 63.3 N/A | GO | N/A 61 0 "
OL_LSE_POR_POW?24 68.5 63.7 74.8 69.5 68.5 63.7 6.3 5.8 55.6 50.1 74.7 695 | GO | GO 68 0 N
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3.4 Noise Barrier Investigation

In order to meet the MOEE/GO and MOEE/TTC Protocol criteria and, further, reduce
predicted noise impacts at noise sensitive receptors located along the corridor between
Eastern Avenue and Pape Avenue to existing predicted levels, noise barriers were
implemented within the noise model. Noise barriers were modelled at varying heights
along the corridor, up to a maximum considered height of 7 metres, and included the
implementation of Lakeshore East rail corridor Barrier 01 located between east of Pape
Avenue and Jones Avenue that was assessed as part of the approved GO Rail Network
Electrification EPR Addendum 2021. Table 3-4 presents the predicted “with barrier”
noise levels, as well as the residual impacts (i.e. remaining noise impacts above or
below existing levels after implementing noise barriers) with included barriers.

It should be noted that secondary receptors with lesser noise impacts than the worst
case ones presented in this report were included in the noise model for the purpose of
determining full barrier extents and ensuring barrier heights are predicted to reduce 16-
hour daytime Leq, and 8-hour night-time Leq Noise levels to or below the predicted
existing railway noise levels at all receptors within noise sensitive areas.

As shown in Table 3-4, implemented noise barriers are predicted to be effective at
reducing noise impacts for the purposes of meeting MOEE/GO and MOEE/TTC criteria
at all noise sensitive locations. Implemented noise barriers are predicted to reduce “with
project” noise levels by 1 to 14 dB at 22 of 28 assessed noise sensitive locations. A 10
dB decrease is typically considered a “very significant” decrease or half as loud as the
“without barrier” project levels.

In addition, implemented noise barriers are predicted to be effective at reducing
combined Ontario Line and GO railway 16-hour daytime Leg, and 8-hour night-time Legq
noise levels by 0.4 to 10 dB below predicted existing railway noise levels at the majority
of assessed receptors between Eastern Avenue and Pape Avenue, and with the
exception of elevated floors (approximately above 2-4 storeys) of high-rise buildings
POW13D (345 Carlaw Avenue), and POW13E (1189 Dundas Street East and 327
Carlaw Avenue), POW20 (369 Pape Avenue), and POW16 (444 Logan Avenue). A
location-specific assessment that incorporated traffic noise has been conducted for
these high-rise locations and details are presented in Section 3.5.

Noise barriers have been modelled as reflective with an absorption coefficient (alpha) of
0.21. Such barriers can be constructed using transparent materials such as acrylic
panels. The locations, extents, heights, and additional details of modelled noise barriers
are presented in Appendix D. Noise contour maps are provided in Appendix F, for
day-time receptors at a height of 1.5 metres (representing ground level at an outdoor
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receptor), and night-time receptors at a height of 4.5 metres (representing the plane of
window for a 2" storey window), for both existing and “with barrier” future scenarios. It
should be kept in mind that while contours are presented at “general” heights, the
results presented within this report were for receptor heights accounting for the number
of storeys at the specific respective locations.
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Table 3-4. Predicted “With Barrier” Noise Impacts

Receptors Existing Conditions Future — With Project | Objective Sound Level Impact [dB] Future — With Barriers |Residual Impact [dB] Mitigated Meets
Ontario Line GOITTC
Day Night Day Night Day Night Day Night Lpassby [dBA] Prgtogol
(Legaon) | (Legam) | (Leason) | (Leasn) [ (Leason) | (Leqom) (Legron) | (Leaan) Criteria
CEIN [dBA] CEIN [dBA] CEIN [dBA] CEIN [dBA] [Y/N]
OL_LSE_POR_POWO01 65.9 63.5 68.3 63.8 65.9 63.5 24 0.3 68.3 63.8 24 0.3 64
OL_LSE_POR_POWO02 67.1 62.5 70.2 65 67.1 62.5 3.1 2.5 64.9 59.5 -2.2 -3 65
OL_LSE_POR_POWO03 N/A 61.8 N/A 62.9 N/A 61.8 N/A 1.1 N/A 52 N/A -9.8 62
OL_LSE_POR_OUTO03 65.3 N/A 60.5 N/A 65.3 N/A -4.8° N/A 56.9 N/A -8.4 N/A 63 Y
OL_LSE_POR_POWO03A N/A 60.6 N/A 64.2 N/A 60.6 N/A 3.6 N/A 56.9 N/A -3.7 63
OL_LSE_POR_OUTO3A 64.4 N/A 62.9 N/A 64.4 N/A -1.5 N/A 55.7 N/A -8.7 N/A 60 Y
OL_LSE_POR_POWO04 N/A 61.9 N/A 68.4 N/A 61.9 N/A 6.5 N/A 554 N/A -6.5 60
OL_LSE_POR_OUT04 65.8 N/A 69.6 N/A 65.8 N/A 3.8 N/A 59.5 N/A -6.3 N/A 60 Y
OL_LSE_POR_POWO05 70.2 65.5 73.6 68.9 70.2 65.5 3.4 3.4 69.8 64.9 -04 -0.6 63 Y
OL_LSE_POR_POWO7 N/A 61.5 N/A 64.3 N/A 61.5 N/A 2.8 N/A 56.6 N/A -4.9 60
OL_LSE_POR_OUTO7 65.2 N/A 59.1 N/A 65.2 N/A -6.1 N/A 56.5 N/A -8.7 N/A 58 Y
OL_LSE_POR_POWO08 N/A 59.1 N/A 63.2 N/A 59.1 N/A 4.1 N/A 55 N/A -4.1 60
OL_LSE_POR_OUTO08 63.6 N/A 66.8 N/A 63.6 N/A 3.2 N/A 57 N/A -6.6 N/A 58 Y
OL_LSE_POR_POWO09 N/A 58.6 N/A 62.7 N/A 58.6 N/A 4.1 N/A 51.2 N/A -7.4 58
OL_LSE_POR_OUTO09 62.6 N/A 67.7 N/A 62.6 N/A 51 N/A 56.1 N/A -6.5 N/A 58 Y
OL_LSE_POR_POW10 N/A 63.7 N/A 66.7 N/A 63.7 N/A 3 N/A 54.8 N/A -8.9 64
OL_LSE_POR_OUT10 70.2 N/A 65.5 N/A 70.2 N/A -4.7 N/A 59.9 N/A -10.3 N/A 66 Y
OL_LSE_POR_POW11 66.1 61.4 70.8 66.1 66.1 61.4 4.7 4.7 65.2 60.2 -0.9 -1.2 64 Y
OL_LSE_POR_POW11A N/A 58.8 N/A 61 N/A 58.8 N/A 2.2 N/A 52.7 N/A -6.1 62
OL_LSE_POR_OUT11A 63.9 N/A 61 N/A 63.9 N/A -2.9 N/A 57.6 N/A -6.3 N/A 62 Y
OL_LSE_POR_POW12 N/A 56.8 N/A 59.5 N/A 56.8 N/A 2.7 N/A 50.1 N/A -6.7 57
OL_LSE_POR_OUT12 61.2 N/A 60.4 N/A 61.2 N/A -0.8 N/A 55.5 N/A -5.7 N/A 58 Y

9 Negative values indicate a predicted decrease in noise levels.
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Receptors Existing Conditions Future — With Project | Objective Sound Level Impact [dB] Future — With Barriers |Residual Impact [dB] Mitigated Meets
Ontario Line GOITTC
BEW, Night Day Night Day Night Day Night Lpassoy [dBA] Prgtogol
(Legaon) | (Legam) | (Leason) | (Leasn) [ (Leason) | (Leqom) (Legron) | (Leaan) Criteria
CEIN [dBA] CEIN [dBA] CEIN [dBA] CEIN [dBA] [Y/N]
OL_LSE_POR_POW12A N/A 53.2 N/A 59.9 N/A 53.2 N/A 6.7 N/A 50.4 N/A -2.8 58
OL_LSE_POR_OUT12A 57.5 N/A 61.4 N/A 57.5 N/A 3.9 N/A 56.1 N/A -14 N/A 58 Y
OL_LSE_POR_POW13 N/A 61.6 N/A 66.1 N/A 61.6 N/A 4.5 N/A 60.3 N/A -1.3 71
OL_LSE_POR_OUT13 65.8 N/A 70.5 N/A 65.8 N/A 4.7 N/A 57.8 N/A -8 N/A 60 Y
OL_LSE_POR_POW13D 60 554 64.8 60 60 554 4.8 4.6 64.8 59.8 4.8 4.4 68
OL_LSE_POR_POWI13E 58.7 54.2 63.6 58.7 58.7 54.2 4.9 4.5 63.5 58.6 4.8 4.4 66
OL_LSE_POR_POW14 65.9 61.9 69.4 63.1 65.9 61.9 3.5 1.2 69.5 63.1 3.6 1.2 69
OL_LSE_POR_POW15 N/A 62.4 N/A 69 N/A 62.4 N/A 6.6 N/A 55.5 N/A -6.9 58
OL_LSE_POR_OUT15 64.1 N/A 66 N/A 64.1 N/A 1.9 N/A 59.5 N/A -4.6 N/A 57 Y
OL_LSE_POR_POW16 65.6 61 70 65.3 65.6 61 4.4 4.3 70.2 65.5 4.6 4.5 68
OL_LSE_POR_POW17 63.3 60.8 66.2 61.8 63.3 60.8 2.9 1 66.3 61.8 3 1 66
OL_LSE_POR_POW18 N/A 63.1 N/A 70.4 N/A 63.1 N/A 7.3 N/A 57.8 N/A -5.3 61
OL_LSE_POR_Out18 67.8 N/A 65.5 N/A 67.8 N/A -2.3 N/A 61.9 N/A -5.9 N/A 61 Y
OL_LSE_POR_POW19 66.4 61.8 70.7 66 66.4 61.8 4.3 4.2 66 61 -04 -0.8 67
OL_LSE_POR_POW20 63 58.4 67.3 62.8 63 58.4 4.3 4.4 66.8 61.8 3.8 3.4 64
OL_LSE_POR_POW22 N/A 55.7 N/A 60.9 N/A 55.7 N/A 5.2 N/A 52.6 N/A -3.1 58
OL_LSE_POR_Out22 60.1 N/A 65.2 N/A 60.1 N/A 51 N/A 56.5 N/A -3.6 N/A 57 Y
OL_LSE_POR_POW?22B N/A 51.8 N/A 58.7 N/A 51.8 N/A 6.9 N/A 50 N/A -1.8 53
OL_LSE_POR_Out22B 56.2 N/A 63.1 N/A 56.2 N/A 6.9 N/A 53.9 N/A -2.3 N/A 51 Y
OL_LSE_POR_POW23 N/A 63.5 N/A 70.6 N/A 63.5 N/A 7.1 N/A 57.3 N/A -6.2 61
OL_LSE_POR_Out23 67 N/A 63.5 N/A 67 N/A -3.5 N/A 61.8 N/A -5.2 N/A 61 Y
OL_LSE_POR_POW24 68.5 63.7 74.8 69.5 68.5 63.7 6.3 5.8 61.1 55.7 -7.4 -8 60 Y
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3.5 Road Traffic Noise Assessment

The assessment described in previous sections of this report considered the differences
between predicted changes in rail noise between existing and future (with project)
conditions. Ambient noise sources were not included in the noise modelling. Therefore,
the assessment is considered conservative because the baseline level used to
determine noise impacts will be lower than if ambient sources were included. In
practice, however, there is some influence on the overall noise levels from ambient
noise sources including road traffic, particularly at receptors situated in close proximity
to roadways such as several existing high-rise buildings along the corridor.

At the high-rise locations POW16 (444 Logan Avenue), POW13D (345 Carlaw Avenue),
POWZ13E (1189 Dundas Street East and 327 Carlaw Avenue), and POW20 (369 Pape
Avenue) described in Section 3.4 that are located approximately between Eastern
Avenue and Pape Avenue, and where future noise levels were not predicted to be
reduced to existing levels at elevated storeys of the high-rise buildings, an additional
analysis of road traffic noise was performed in order to predict location-specific residual
noise impacts due to the project.

As is standard for traffic noise assessments in Ontario, the Ontario Road Noise Analysis
Method for Environment and Transportation (ORNAMENT) was used to assess existing
road traffic noise levels at the locations in question.

Traffic volumes were obtained from publicly available data from the City of Toronto for
the following intersections:

= Carlaw Avenue and Dundas Street East;
= Logan Avenue and Dundas Street East;

= Pape Avenue and Riverdale Avenue;

A detailed description of methods used to complete the traffic assessment is available in
Appendix E. Traffic calculation inputs are presented in Appendix G. Table 3-5
presents the results of the road traffic noise assessment at POW16, POW13D,
POW13E, and POW?20, as well as a numerical comparison with day and night-time
predicted existing and future railway noise levels.
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Table 3-5: Comparison of Predicted Rail Noise and Road Noise at
Receptors Representing High-Rise Buildings

Existing Conditions (Rail) Future - with Barriers (Rail) | Existing Road Traffic Noise

Receptors Day(Leqyj_Bh) N|ght (Leqygh) Day(Leqyj_Bh) N|ght (Leqygh) Day(Leqyj_Bh) N|ght (Leqygh)

[dBA] [dBA] [dBA] [dBA] [dBA] [dBA]
POW16 65.6 61.0 70.2 65.5 55.3 48.7
POW13D 60.0 55.4 64.8 59.8 60.8 54.3
POW13E 58.7 54.2 635 58.6 63.6 57.1
POW20 63.0 58.4 66.8 61.8 52.8 46.3

Table 3-6 below presents the predicted existing and future “with barrier” day and night
time noise levels at locations POW16, POW13D, POW13E, and POW20, with predicted
existing road traffic noise added to both scenarios in order to determine residual noise
impacts.

Table 3-6: Predicted Rail + Road Noise and Residual Impacts At Receptors
Representing High-Rise Buildings

Existing Conditions Future - with Residual Impact +
+ Road Noise Barriers + Road Road Noise
Receptors Noise
P Night Night Night
(Leq,8h) (Leq,8h) (Leq,8h)
[dBA] [dBA] [dBA]
POW16 66.0 61.2 70.3 65.6 4.4 4.3
POW13D 63.4 57.9 66.3 60.9 2.8 3.0
POW13E 64.8 58.9 66.6 60.9 1.7 2.0
POW20 63.4 58.7 67.0 61.9 3.6 3.3

As can be seen in Table 3-6, existing road traffic noise at POW16 and POW20 is more
than 10 dB lower than future predicted rail noise, and is therefore not expected to be a
significant noise contributor at these locations. As a result, future predicted noise
impacts at these locations may be noticeable.

At receptors POW13D and POW13E near Dundas Street East and Carlaw Avenue,
traffic noise is predicted to be a significant noise source in addition to rail noise, and
residual impacts are expected to be within the 2-3 dB range. Consequently, noise
impacts at these receptors are predicted to be insignificant as a 3 dB impact is typically
considered to be “just perceptible” by the human ear.
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3.6 Discussion and Recommendations

Noise barriers implemented along both sides of the corridor are predicted to be effective
in satisfying the goal of reducing 16-hour Day-time Leq, and 8-hour Night-time Leq Noise
levels to predicted existing railway noise levels at assessed worst case receptor
locations facing the corridor between Eastern and Pape Avenue with the exception of
five high-rise buildings POW13D (345 Carlaw Avenue), POW13E (1189 Dundas Street
East and 327 Carlaw Avenue), POW20 (369 Pape Avenue), and POW16 (444 Logan
Avenue). The upper floors of these receptors are predicted to have residual impacts in
the ‘insignificant’ to ‘noticeable’ range, and thus do not require additional mitigation as
per the MOEE/TTC and MOEE/GO Protocol. At all other assessed receptors, noise
barriers are predicted to achieve reductions of 0.4 to 10 dB below the predicted existing
noise levels.

It should be noted that any potential future developments south of Langley Street may
provide additional shielding to the POW20 receptor location and others in the vicinity,
depending on the extent and height of the structure(s). At the future planned
developments outside of Eastern Avenue to Pape Avenue portion, such as
planned/under construction development buildings north of Mill Street (POWO01 and
POW17), and the potential high-rise building at East Harbour (POW14), predicted noise
impacts are expected to comply with MOEE/GO and TTC/GO protocol criteria.

Implemented noise barriers are shown in Appendix D, ranging in height from 2.5 to 6.5
metres.

Metrolinx will install noise barriers with a minimum height of 5 metres, in alignment with
the noise barrier implementation approach planned to be undertaken by GO Expansion.
Installing noise barriers with a minimum height of 5 metres will provide additional
mitigation. To facilitate this and barrier detailed design development, refinements to the
noise model and recommended barrier design presented in this report will be
performed, and changes to barrier height, extent and surface types will be implemented
where required. These refinements may also include removal of barriers from the GO
and Ontario Line bridges as well as refinements to the barrier height and extent at the
future Ontario Line stations (Riverside/Leslieville and Gerrard). However, barriers will
still be designed to meet the MOEE/GO and MOEE/TTC protocol criteria along the
entire Lakeshore East Joint Corridor, and to reduce day (Leqg,16n) and night time (Leq,sn)
levels to predicted existing levels where feasible between Eastern Avenue and Pape
Avenue.
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4. Operational Vibration Assessment

4.1 Criteria

As noted above, this Report documents the operational noise and vibration assessment
of Ontario Line vehicles and GO trains within the Lakeshore East Joint Corridor. A
number of the Lakeshore East Joint Corridor infrastructure components, including
realigned GO tracks and the new fourth track as well as associated vibration mitigation
investigated in this report, will be installed as part of the Lakeshore East Joint Corridor
early works. Impacts associated with the construction of those components are
addressed within the Noise and Vibration Early Works Report — Ontario Line Lakeshore
East Joint Corridor Early Works document.

The vibration impacts from the Ontario Line vehicles were evaluated by comparing the
predicted vibration levels following the completion of the Project at each identified
receptor location in accordance with the MOEE/TTC protocol. The MOEE/TTC protocol
is applicable for light commuter rail vehicles such as those associated with the Ontario
Line Project. The feasibility of operational vibration mitigation measures is required to
be investigated if the predicted Root-Mean-Square (RMS) vibration velocity from the
Ontario Line exceeds 0.1 mm/s at a receptor location.

The vibration impacts from GO vehicle operations were evaluated by comparing the
predicted vibration levels with the completed project and without the project (i.e.,
existing) at each identified receptor location in accordance with the MOEE/GO Protocol.
The MOEE/GO Protocol is applicable to heavy rail vehicles such as VIA and GO trains.
The feasibility of operational vibration mitigation measures is required to be investigated
where the predicted impact is 25% or more above the existing RMS vibration velocity
level or 0.14 mm/s RMS vibration velocity during a train pass-by, whichever is higher.

A summary of both the MOEE/GO and MOEE/TTC protocol criteria is presented in
Table 4-1.
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Table 4-1: Vibration Protocol Criteria

Metric GO Train Limits?® Ontario Line Vehicle Limits

Increase of 25% above the higher
RMS Vibration Velocity |of existing vibration levels, or 0.14 |0.1 mm/s
mm/s.

4.2 Methods

As with the noise assessment, vibration levels were predicted at receptor locations
selected to represent the most exposed or potentially impacted within a sensitive area
(i.e., the location typically closest to the tracks). Vibration sensitive receptors are
generally located in the same position as POW receptors established for the noise
assessment but at ground level. Vibration levels have been predicted in accordance with
the General Vibration Assessment procedures described in the US FTA Transit Noise
and Vibration Impact Assessment Manual (FTA 2018).

Predicted vibration levels in accordance with the US FTA methods are based on
reference vibration curves derived from measurements of ground-borne vibration at
representative North American transit systems. The FTA method includes various
adjustments such as train speed, distance from tracks based on the existing and
proposed track alignments, special track work (e.g., crossovers or switches) and elevated
transit structures (bridges and elevated guideways).

For vibration calculations, Ontario Line vehicle speeds have been set to the operational
speeds provided in Appendix E. For the GO track operations, train speeds have been
set to the track speed limit of 145 km/h. This represents a predictable worst-case pass-
by scenario for trains operating on both sets of tracks.

4.3 Impact Assessment and Results

Table 4-2 outlines the predicted RMS vibration velocity levels from the existing and
future operations on the Lakeshore East Joint Corridor. Where vibration levels were
predicted to exceed either the applicable MOEE/GO or MOEE/TTC Protocol vibration
criteria, the required vibration reduction has been presented.

As shown in Table 4-2, vibration mitigation investigation is predicted to be required at
nine receptor locations (POWO01_V, POW04, POWQ09, POW10 V, POW14, POW15,

10 GO Train Limits noted apply to GO, VIA and freight trains operating in rail corridor.
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POW18, POW23, and POW24). Mitigation was required to be investigated for GO
tracks at 8 of these 9 locations — all except POW10_V. In the case of POW10_V, where
mitigation was required to be investigated for Ontario Line tracks, the vibration limit
exceedance can be attributed to the Ontario Line track proximity to this receptor. The
greater extent of mitigation required for GO tracks can be expected because heavy ralil
trains generate higher overall vibration levels due to the higher weight of the trains and
higher assessed speeds.

Appendix D presents the track segments requiring vibration mitigation, mitigation
extents, and potential transition zone extents for the areas represented by the receptor
locations where mitigation investigation is predicted to be required. The transition zones
are segments of track beyond the vibration reduction zones where treatment of lower
resilience (i.e., less springy or elastic than the vibration mitigation section of track, but
still more elastic than standard track) may be provided to reduce the change in track
structure flexibility between the isolated system and the standard track system. This
transition zone results in less rapid track degradation, extending the life-span of the
track system.

In accordance with the MOEE/GO and MOEE/TTC protocols, vibration impacts are
determined based on individual train pass-by events. In the occurrence of additive
vibration, such as during a simultaneous GO train and Ontario Line vehicle pass-by,
sample calculations indicate that overall vibration levels would not be significantly higher
than that of the dominant individual source. Therefore, the results within this report are
based on the worst case single pass-bys of trains operating on GO or Ontario Line
tracks.

A sample calculation for a receptor requiring mitigation investigation has been provided
in Appendix G.
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Table 4-2: Vibration Assessment Results and Required Vibration Reduction

Receptor ID Predicted RMS Velocity Objective RMS | % Above Mitigation Vibration
(mm/s) Velocity (mm/s) |Objective| Investigation Reduction
[GOJ* Requirement |Required (dB)
(Y/N)

Existing| Future | Future | Future | Future

oL GO oL
POWO01_V 0.18 0.23 0.07 0.18 0.10 30% Y N 2 0
POWO02 0.45 0.31 0.07 0.45 0.10 -33% N N 0 0
POWO03 0.50 0.31 0.09 0.50 0.10 -38% N N 0 0
POWO04 0.45 0.81 0.05 0.45 0.10 81% Y N 5 0
POWO05 0.69 0.79 0.02 0.69 0.10 14% N N 0 0
POWO7 0.38 0.29 0.05 0.38 0.10 -23% N N 0 0
POWO08_V 0.24 0.20 0.04 0.24 0.10 -18% N N 0 0
POWO09_V 0.17 0.23 0.02 0.17 0.10 35% Y N 3 0
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Receptor ID Predicted RMS Velocity Objective RMS | % Above Mitigation Vibration
(mm/s) Velocity (mm/s) |Objective| Investigation Reduction
[GO]* Requirement |Required (dB)
(Y/N)

Existing| Future

POW10_V 0.75 0.54 0.16 0.75 0.10 -28% N Y 0 4
POW11 0.35 0.30 0.08 0.35 0.10 -14% N N 0 0
POW12 0.13 0.13 0.01 0.14 0.10 -8% N N 0 0
POW13 0.26 0.29 0.01 0.26 0.10 12% N N 0 0
POW14 0.31 0.51 0.02 0.31 0.10 62% Y N 4 0
POW15 0.50 1.13 0.04 0.50 0.10 128% Y N 7 0
POW16 0.26 0.21 0.05 0.26 0.10 -22% N N 0 0
POW17 0.03 0.04 0.01 0.14 0.10 -72% N N 0 0
POW18 0.53 1.18 0.06 0.53 0.10 123% Y N 7 0
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Receptor ID Predicted RMS Velocity Objective RMS | % Above Mitigation Vibration
(mm/s) Velocity (mm/s) |Objective| Investigation Reduction
[GO]* Requirement |Required (dB)
(Y/N)

Existing| Future

POW19 0.37 0.31 0.08 0.37 0.10 -18% N N 0 0
POW23 0.75 1.64 0.06 0.75 0.10 119% Y N 7 0
POW24 0.72 1.49 0.06 0.72 0.07 109% Y N 6 0
Notes:

1. Negative predicted vibration impact occurs when the planned future track alignment is further from the most
affected receptor than current positioning or future vibration level is below the objective vibration level.

2. The _V notation indicates a vibration specific receptor (e.g. where the facade of a building may have been
different than the worst case location for a receptor within the noise assessment, such as the corner of a
building vs. a 3" storey window).

3. As vibration calculations were based on the fagade at ground level at a given receptor location, receptors
included within the noise assessment for the purposes of assessment at higher storeys or floors may not be
included within the vibration receptor list.
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4.4 Discussion and Recommendations

Vibration from the future Ontario Line and GO track operations is predicted to exceed
the MOEE/GO or MOEE/TTC Protocol mitigation thresholds at locations POWO01_V,
POWO04, POWO09, POW14, POW15, POW18, POW23, POW24 (exceedances due to
GO track operations), and POW_10V (exceedance due to Ontario Line track
operations).

As the required vibration reductions presented in Table 4-2 range between 2 to 8 dB,
the predicted vibration levels are anticipated to be reduced to below required criteria
using conventional mitigation measures. Typical vibration mitigation measures and
expected vibration reduction applicable to both GO and Ontario Line tracks include, but
are not limited to:

e Resilient rail fasteners — 4 to 8 dB reduction
¢ Resilient supported sleepers/ties — approximately 10 dB reduction
e Booted sleepers/ties — approximately 10 dB reduction

In addition, the following are applicable for GO tracks only, with a ballast trackbed:

e Ballast mats — 10 to 15 dB reduction
e Tire-derived aggregates — 8 to 14 dB reduction

A detailed vibration analysis, including vibration propagation testing to consider local
ground conditions, will be conducted in the detailed design stage in order to refine
mitigation requirements.
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5. Summary and Conclusions

5.1 Operational Noise Assessment

In accordance with the MOEE/GO and MOEE/TTC protocol criteria, noise impacts from
the Lakeshore East Joint Corridor operations are predicted to require noise mitigation
investigation at nine noise sensitive locations between Eastern Avenue and Pape
Avenue. However, Metrolinx is seeking to limit Leq,16nr (daytime) and Legsnr (Night-time)
noise impacts from the project to existing predicted levels at receptors between Eastern
Avenue and Pape Avenue, where feasible, even for receptors with predicted noise
impacts that do not require mitigation investigation per the MOEE/GO Protocol and/or
MOEE/TTC Protocol. Barriers have been modelled along both sides of the corridor in
order to satisfy the goal of reducing 16-hour Day-time Leq, and 8-hour Night-time Leq
noise levels to predicted existing railway noise levels at assessed worst case receptor
locations facing the corridor between Eastern Avenue and Pape Avenue.

Noise barriers implemented along both sides of the corridor are predicted to be effective
in satisfying the goal of reducing 16-hour Day-time Leq, and 8-hour Night-time Leq Noise
levels to predicted existing railway noise levels at assessed worst case receptor
locations facing the corridor between Eastern Avenue and Pape Avenue with the
exception of five high-rise buildings POW13D (345 Carlaw Avenue), POW13E (1189
Dundas Street East and 327 Carlaw Avenue), POW20 (369 Pape Avenue), and POW16
(444 Logan Avenue). The upper floors of these receptors are predicted to have residual
impacts in the ‘insignificant’ to ‘noticeable’ range, and thus do not require additional
mitigation as per the MOEE/TTC and MOEE/GO Protocol. At all other assessed
receptors, noise barriers are predicted to achieve reductions of 0.4 to 10 dB, resulting in
Leq,16hr (daytime) and Leqg,shr (Night-time) noise levels below the predicted existing noise
levels.

The locations, extents, heights, and additional details of modelled noise barriers are
presented in Appendix D.

While modelled barriers shown in Appendix D range in height from 2.5 metres to 6.5
metres, Metrolinx will install noise barriers with a minimum height of 5 metres, in
alignment with the noise barrier implementation approach planned to be undertaken by
GO Expansion. Installing noise barriers with a minimum height of 5 metres will provide
additional mitigation. To facilitate this and barrier detailed design development,
refinements to the noise model and recommended barrier design presented in this
report will be performed, and changes to barrier height, extent and surface types will be
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implemented where required. These refinements may also include removal of barriers
from the GO and Ontario Line bridges as well as refinements to the barrier height and
extent at the Ontario Line stations (Leslieville and Gerrard). However, barriers will still
be designed to meet the MOEE/GO and MOEE/TTC protocol criteria along the entire
Lakeshore East Joint Corridor, and to reduce day (Leq,16n) and night time (Leg,sn) levels
to predicted existing levels where feasible between Eastern Avenue and Pape Avenue.

5.2 Operational Vibration Assessment

Vibration mitigation investigation is predicted to be required at nine receptor locations.
As the required vibration reductions presented in Table 4-2 range from 2 to 8 dB, the
predicted vibration levels are anticipated to be reduced to below required criteria using
conventional mitigation measures. Results and mitigation requirements are detailed in
Section 4.3. The locations and extents of areas requiring vibration reduction are
presented in Appendix D.

A detailed vibration analysis, including vibration propagation testing to consider local
ground conditions, will be conducted in the detailed design stage in order to refine
mitigation requirements for these locations.
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Term ‘Definition

Sound Pressure wave travelling through a medium, such as air.

Noise Unwanted sound.

Acoustics The science of sound propagation and transmission.

Vibration Oscillation of a parameter that defines the motion of a mechanical
system.

Decibel, dB A logarithmic ratio, not strictly a unit, used to describe sound levels.
For sound pressure, the reference level is 20 micro pascals
(threshold of hearing).

Frequency The rate at which an event is repeated. Measured in Hertz (Hz),

where 1 Hz = 1 oscillation/sec. Normal human hearing extends over
a range of frequencies from about 20 Hz to about 20 kHz.

Octave Band

A band of frequencies where the upper limiting frequency is twice the
lower limiting frequency. Octave bands are identified by their centre-
frequencies. The octave bands standardized for acoustic
measurements include those centred at 31.5, 63, 125, 250, 500,
1000, 2000, 4000, and 8000 Hz.

A-Weighting Network,
dBA

A frequency weighting network intended to represent the variation in
the ear’s ability to hear different frequencies. Overall sound levels
calculated or measured using the A-weighting network are indicated
by dBA rather than dB.

Sound Pressure Level
(SPL, Ly)

A measurement of instantaneous sound pressure and equal to 10
times the logarithm (base 10) of the ratio of the instantaneous sound
pressure of a sound divided by the reference sound pressure of

20 yPa (0 dB). Reported and measured in decibels (dB or dBA).

Leq - “Equivalent sound
level”

Value of a constant sound pressure level which would result in the
same total sound energy as would the measured time-varying sound
pressure level over equivalent time duration. The Leq, 1nr, fOr example,
describes the equivalent continuous sound level over a 1-hour
period.

LPassby

The passby sound level, defined as the A-weighted equivalent sound
level, Leq, over the passby time interval given by the total length and
speed of the vehicle.

Absorption Coefficient

The coefficient used to evaluate the sound absorption efficiency of
materials. It is the ratio of absorbed energy to incident sound energy
represented by alpha (a).

Peak Particle Velocity
(PPV)

The peak signal value of an oscillating vibration velocity waveform.
Can be expressed in mm/s.

Root Mean Square
Velocity (RMSV)

The square root of the mean-square value of an oscillating vibration
velocity waveform, where the mean-square value is obtained by
squaring the value of amplitudes at each instant in time and then
averaging these values over the sample time.
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| MOEE / GO TRANSIT ’
DRAFT PROTOCOL FOR NOISE AND VIBRATION ASSESSMENT

10 PURPOSE

CO Transit and the Ministry of Environment and Energy (MOEE) récognize
that commuter rail transit facilities produce noise and vibration which may..
affect neighbouring properties. This document identifies the framework B
within which criteria will be used to assess noise and .vibration , from. °
proposed GO Transit rail projects. The framework in this document is to be

- applied for planning purposes in order to address the requirements of the.

.. Environmental Assessment Act and is to be utilized during implementation
of the project. T S e . ;

The purpose of this dMent can be summarized by the follov\fi.né;: ;i
L s;ssist GO Transit m the prepa'ration of Environmental Assesisménts,; A

. streamline the MOEE's noiéel impact review of Environmental
Assessments; and ' . ,

. make available to the public a consistent approach for Environmental
Assessments. '

This Protocol does not apply- to exisfing GO Transit operations, nor -Qqes it
_ apply to projects undertaken by other non-GO Transit rail operators.

20  SCOPE
| . Establish noise and \_ribration objectivés for GO Trémsit-rail projects.
. Esi:gbii_sh methods of assessﬁmeﬁt - measur.ement' and prediction. |
L Em:ufale: the comparis'on of alternatives.
. Establish the framework for the asséssment of mitigation where

impacts are identified.

30  DEEINITIONS

Adjusted Noise Impact:

Noise impact is the incremental increase in the pre-project equivalent sound
level resulting from the introduction of a GO Transit project. The Adjusted

MGEE/GO Transit Noise and Vibration Protocol - January, 1995 (Draft #9) Page-1



Noise Impact is calculated by adjusting the value of the noise imipact to
indicate greater impact at higher pre-project sound levels, : -

Ambient Noise (Ambient Sound Level): e

The ambient noise (ambient sound level) is the sound existing-at a poim' ﬁf ‘

- reception in the absence of all noise from the GO Transit rail project.. In this 1

Protocol, the ambient is - taken to be the noise from road traffic and existing
industry. " The ambient spécifically excludes transient noise from aircraft and
railways. ; ' e -
Day-time Equivalent Sound Level:

Leg 16 is the day-time equivalent sound level. The definition of equiyalent’
sound level is given in Reference 2.. The applicable time period is from 07:00 .
to 23:00 hours. . - T % . e

GO Transit Rail Project:

GO Transit rail project means a project to add or expand rail service and/ara | -
layover site that requires approval under the Environmental Assessment Act
be obtained by carrying out an environmental assessment. =

Layover Site:

Layover site means a GO Transit facility dedicated to overnight storage of GO
trains. : .

Night-time Equivalent Sound Level:

Leq,8 is the night-time equivalent sound level. The definition of equivalent
sound level is given in Reference 2. The applicable time period is from 23:00
to 07:00 hours. ; , _ :

Point of Reception:

DRay-time; 07:00 to 23:00 hours

Day-time point of reception is any outdoor location on the property of a
sensitive land use where sound originating from the Project is received
and which is no less than 15m from the nearest track's centre line. For
at-grade sensitive land uses, e.g., low density residential development,
this point is normally 3m from the unit in the front or back yard
whichever is most exposed to the noise source at a height of 1.5m. For

MOEE/GO Transit Noise and Vibration Protocol - January,1995 (Draft #9) Page -2
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' re51denhal uses such as apartment units, t}us is normally the plane of o

the apartment bedroom or living reom window.

ighttime: -  23:00 to 07:00 hours *

'Night-time point of reception is the plané of a bedroom window where -

sound originating from the Project is received and which is no Iess‘ "“ 5'

than 15m from the nearest track's centre line, At the plarmmg stage, \
this is usually assessed at the nearest facade.

" Point of Vibration Assessment:

'Pomt of Vibration Assessment is the Jocation 5m to 10m away from the i

building foundation in a direction parallel to the tracks or adjusted as

- required to accommodate site conditions.

‘Rail Service:

Rail Service means the operation of GO trains along transit corridors
(including GO Transit commuter stations) and.access routes between GO
facilities and these corridors. Layover sites are not part of the Rail Service and
are therefore assessed separately.

Sensitive Land Use:

- Sensitive land use means a residential dwelling or place where people:

ordinarily sleep or a commercial/industrial operation that is exceptionally
sensitive to noise or vibration. Noise and vibration impacts will be assessed
for lands which have been committed for sensitive land uses. Committed
uses include uses such as: existing development, approved site plans,
approved condominium plans or draft approved plans of subd.wnsmn.

Vibration Velocity:

Vibration shall be assessed using the running average RMS (Root-Mean-. |

~ Square) vibration velocity {(mm/sec).

NOISE
Rail Service

For the purposes of assessment, rail service is considered to’ include the
operation of trains on the rail line and the operation of trains inside .
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-commuter stations. Idling of trains inside commuter stations is considered. .:

part of the operatiory Noise produced by layover sites is not considered part.’
of the rail service and is assessed separately, see Section 4.2, ' g

41.1

412

41.3

Objective

The desirable objective is that the ﬂay—time (16 hour) Legq produced by
the rail service operation of the' GO Transit project does not exceed the . -

higher of the ambient sound level, combined with the sound level’
from existing rail activity, or 55 dB Leq. Furthermore, that the night- -
time (8 hour) Leq produced by the rail service operation of the GO -
Transit project does not exceed the higher of the ambient sound level, "

combined with the sound level from existing rail service, or 50 dB Leg,
Im.pact Assessment Method

The noise izﬁpact of GO Transit rail p}ojects shall be 55;&ssed 'u.sing I
prediction methods acceptable to the MOEE (see Reference 1).: The

- noise impact from rail service shall be assessed on a 16 hour (day-time) - |

basis using Leq 16, and 8 hour (night-time) basis using Leq,B. The"
impact assessment method should base its assessment on future GO
Transit train volume projections, from the commencement of
operations to a maximum of twenty years (typical GO Transit planning
horizon). ' -

Impact Assessment Criteria
The impact at a point of reception shall be expressed in terms of the

Adjusted Noise Impact. The Adjusted Noise Impact shall be based on
the difference between: _ .

. ® pre-project noise, which is the combination of the ambient noise

and the rail noise; and

. post-project noise, which is the combination of the ambient
noise and the post-project rail noise. '

Where the pre-project noise is less than 55 dB Leq during the daytime
or 50 dB L4 during the nighttime, the pre-project noise shall be taken
as 55 dB Lq daytime or 50 dB Leq nighttime.
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4.2

414

The impact shall be rated with respect to the objectives as fol}.ows: -

% e

Adjusted Impact Level ' " Impact Rating
0-2.99 dB Insignificant
3-4.99 dB : . Noticeahle
5-999dB .  Significant

10 +dB - : ~ Very Significant

Where a GO Transit rail project may produce roéa traffic noise imPaét; T

these noise impacts shall be assessed in accordance with thé methods
approved for the Environmental Assessment of roadway projects, e.g.,
Class EA. < et ow T

Mitigation

When a 'significant or greater' impact is predicted, the potential to
mitigate will be evaluated based on administrative, operational,
economic and technical feasibility. If deemed feasible, the mitigation’
measures shall ensure that the predicted sound level from the GO
Transit rail project is as close to, or lower than, the rail service
objective. '

- . For the purposes of assessment, a layover is considered to include the idling
.-of trains in an area off the' mainline track that is designated for such use. Due

to operational constraints, GO Transit will usually generate layover

421

4.2.2

~alternatives that closely parallel mainline tracks.

Objective °

- The desirable objective is that the Lé}l'in any hour produced. by the .

operation of the layover site does not exceed the higher of the ambient
sound level, including the sound level from existing industry, or 55 dB
By ! _ _ ;

Impact Assessment Method

"The noise impact of GO Transit layover sites should be evaluated on a

case-by-case basis , by predicting the one hour Leq at a point of reception,
using prediction methods acceptable to the MOEE. The noise impact
assessment should incorporate all noise sources associated with the
layover operation. :
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423 Impact Assessment Criteria

For the purposes of site selection, the noise impact shall be assessed
utilizing the rating method of Section 4.1.3, with the exception that the

- minimum pre-project Leg shall be 45 dB Leg.
424 Mitigation

When a 'noticeable or greater' impact is predicted, the potential to
mitigate will initially be evaluated based on .administrative,
operational, economic- and technical feasibility. In addition, the - °
feasibility shall consider the effectiveness of mitigation with respect to : -
site specific conditions and other sources of noise not incliuded in-the
original impact assessment. If deemed feasible, thé mitigation -
measures shall ensure that the predicted sound level from the GO
Transit rail project is as close to, or lower than, the layover objective.

'43 Construction

Noise and - vibration impacts from the construction of a prbject shall be
examined. For the purposes of impact assessment and identifying the need
for mitigation, the guidelines in Reference 5 apply. '

50 VIBRATION

The assessment of ground-borne vibration shall be confined to that produced
by the operation on the line and shall exclude vibration due to maintenance
and/or construction activities. :

51 Objective

The desirable objective is that the vibration velocity produced by the GO
- Transit project does not exceed 0.14 mm/s at a point of vibration assessment.’
Where the vibration from existing operation exceeds 0.14 mm /s, the desirable
objective is to not exceed the existing vibration level. : : '

52  Asgessment Method

The vibration impact of a GO Transit rail project shall be assessed using field
measurements of vibration velocities. Where applicable, the assessment
shall include vibration generated by non-GO Transit rail traffic.
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6.0

The impact at a point of vibration assessment will fall into’ one of the
following categories: : : .

. existing and future vibration velocity réméi:jts less than 0.14 mm /s ;

. existing vibration velocity is less than 0.14 mm/ s, future vibration is
expected to exceed 0.14 mm/s; ; : S e

. 'existing vibration velocity is greater than. 0.14 mm/s, future' vibration
is not expected to exceed this value; and e B P g

. éxisﬁng vibration is greater than 0.14 mm/sec, ft.l_turé_vibratidn is
-expected to exceed this figure. : ‘. . ;

GO Transit will not increase vibration velocity to a level that. will cause _
structural damage. . : ' :

I [.E. i

When the vibration velocity at a point of vibration assessment exceeds the

. Objective by 25%, the requirement to mitigate will be evaluated based on

administrative, operational, economic and technical feasibility.

3 ]

[1] STEAM, Sound from Trains Environmental Analysis Method, Ontario
Ministry of the Environment, ISBN 0-7729-6376-2 (1990). -

2] NPC-101 - Technical Deﬁhitipx{s,' part of Refe;e_nce. 5.

Bl NPC-102 - Lnsmﬁngntéﬁon, part of Reference 5. -

C 4 NPC_JOS - Procedu:gé, part of Réfez_;enr:& 5.

(5] Model Municipal Noise Control By-law, Final Repor-t, August 1978,
Ontario Ministry of the Environment.

f6] Noise Control Guideline for Claés' Environmental Undertalkings;
February 1980, Ontario Ministry of the Environment.
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FRQTOCOL FOR NOISE AND VIBRATION ASSESSMEMNT
BART A. PURPDSE

TABLE QF CONTEMNTS _ ) T - - e
The Torente Trangit Comemiggion (TTC) and the Minigtry of the Emviranment and Energy
IMOEE) recognize that trangit facilities produce noise and wibration which may affect

neighbouring propertigs within urbanized areas.  This documang identifizs the framework
PART A. PURPOSE o -1- within which eriteria will be aoplied for imiting wayside air-borne noisa, graund-horns noiss
. SRS B AE ReR Rl AT TS TR R and vibraticn from the TTC's propased Yonge-Spading Subway Loop Line {the "Line™). Tha
e framewark presented in thiz document i to be agpiied for glanning purpesss in order to
PART B GEMERAL v u v oo e e t

addrass the reguiremente of the Environmental Assessmant Act 2nd is 1o be wtilized during
imipiementation of the Lins.

PART C DERINITIEONS ... o e ol Tne pagsby sound lewsls snd wvibration welociifes in this protocal have basn develoged
.5 soacifically for the Line gnd this protogol is net o be applisd retroactively to existing TTC
PART.Ci: AIR-BORBE NOESE. oo prnon e e manmnme s s o SR DAl transit lines, routas or facilities nor to transit authorities other than TTC. Further, the criteria
‘zg g:li.N‘FR‘E:SSI_ NG TR SR TN S SR S S -y specifisd for this project are net precedent zatting for futlrs srojects.
" I I e e i ee e - PR A LR e e e e -
2.1 C”Ialﬂa_ R R LE L L TR ER T Ih L S j i _ Prediction and measuremsnt methods are bzing developad oy the TTC. Thie will be done in
2.2 Prediciion . ... .. B R R ot g nmen e S R consultation with MQES and the Ministry of Transporiation (MTO). Studies partaining 1o neiss
3.0 ANCILLARY FA‘::UTlE_E """""""""" Terrmr e Tk end vibration levals are also baing conductad by TTC, Upon completion of these studies, tha
4.0 BUSES IN MIXED TRAFFIC ... AR R et =8 TTC may revisit the assesament criteria and machods in this protocol to modify them as
B0 COMSTRUCTION ... oo s S required in gonsuliation with MOEE and the Ministry of Transpertation IMTOL.
PART E, GAOUND-BORNE VIBRATION .. _ . _ . .. oot e, it e e 1 B
1.0 DEFIMITIONS .. ....... .

2.0 VIBRATION ASSESSMENT .. .. ... ... ... .. e e e caw m B
FART B. GEMERAL

Curing design of the Ling, predictad wayside sound levsls and vibration veiccities ara to be
campsrad to critaria given in this protacel. This will g2rmit sn impact assessment and help
datzrming the typs or 2xent of mitigation measuees to redues thatimpa Sound lavals and
vibration welocities will be predicted from scund levels and wslozities of TTC's exiezing rail
rechnglogias.,

PREER Profin 41211

The criteriz pragented in this document are based an good oparating congitions and the impacs:
S5ERSSMENt assumes this conditicn. Gagd opsrsting conditicns exist when wel intai
vahicies aperate an well maintained continuous weldad rail wizsmeut sicnificant rail corrugation,
itis recognizad that whesl flats or rail corrugarions will Tnevitabiv oggur gnd will tamporatily
increaze sound and vibration levels until they are corrected. Lavals in this sratocsl do not
refiect these occasional avents, nar €2 they apply to maintenznce ac as o tha Lina, TTC
recognizes 1hat wheel rail squesl is 2 aotantial source of noise which may pese a concemn to
e cammunity. T7C is investigating and will continua 19 invesiigste messuras ta mitigate
whasl rail 2gueal and will 2nd22vour toc mitigate this neoize gourse,  TTC grdeavours 1o
minimize the noize snd vibretion impacts @ssccizted with itz transit sperations and is
zemmrtisd 1o providing goad coerating conditions to the extent tachnalogizally, eccnomically
and gdmisistratively foasipls.

It is recognised that lgvals of sound and vibration at spacial rackwork, suth &s &t Srossovers
and turnouts, gre inevitzbly highar than along tangant track. Alen, thera it a limit o the
degree of rmitigation that is feasible at special trackwerk zrzss, Thie is to be taken into
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aggountin predicting sound and vigration levals near these featurss and in applying the laveis
in this preteenl.  Spacial trackwark, such as at crossovers 2nd turnouts, is encompassed
within the framewerk of this document.

This protocol appliss o axisting and proposed residantial davelapmant having municipai
approval an the date of this protogol. The protacal also spplies 1o sxisting snd municipaily
approved prooosed nursing homes, croup Nomes, hospitals and other such institutional lend
uses where people r2side. This protocal does not apply w0 commercial and industrial land
uses.

This protocol does not apply clasar than 15 m 1o ithe centreling af the naarest track. Any
such casas shall be assessad on & case by case basis.

Part O of this documant desls with air-borna naise from the Line and its eonstruction. Part
£ daals with pround-horne noiss and vibratian frem the Line.

PART C. DEFINITIONS
The following definitions agplv to foth parts D and £ of this decument.
Angillary Facilitias:

Subsidiary locatiens associated with sither the housing of persennal ar equipment
engaged in TTS activities ar associzted with mainling revanue operations. Exampies
af ancillary faciiities include, but ara not limitad to, subway stations, bus grminals,
emargency servicss buildings, fans. fan and vent shafis, subsiationg, mechanical
eguipment plants, maintenance and storage faciiities, and wehicle storage and
maintgnange faciiitias.

Passby Time intervai:

The passby tima interval of & vehicle or train is given by its total length and its speed.
The start of the pass-by is definsd as thet poi fime when the lzading whsels pass
a refaranca point. The eng of the pess-by is defined as that paint in time when the tzst
wheals of the vehicia or train pass the same raferenca noint. The refarence peint is @
be chosen to giva the highsst l2vel at the paint of reception or point of assassmant,

i.2. usually at th2 peint of clozeat aporoach. From g signed pracsssing parspective, the
passhy time interval will be dafined in the pradiction and measurement mathods being
developed.
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BART D. AIR-BORNE NOISE

1.0 DEFINITIONS

The Foilowing Jerinitions are to be used only within the context of Part D of this document.

Ambiznt:

The ambient is the sound sxisting =t the point of rac2otion in the absancs of all noiss
frem e Line, In this protocoi the ambient is takan to be the noise from read wraffic
and existing industry. The ambient specifically excludes trarsisnt noisa from aircraft
and railways, axcapt for pre-axisting TTC rail aperations.

Daytime Equivalent Sound Levat:

s the daytime equivalernt seund lawel. The dedinition of 2quivalant sound ieval
ided in Refarence 2. The appiicable time perioc is from 07:00 o 23:00 hours,

Nighrtime Equivaient Sound Levai:

Lo is the nighttime equivalent saund level. The 2oplicable ime pariod is from 23:00
0 07:00 hours.

Foint of Regeption:

Daviima: 07:00 - 23:00 hours

Anv outdoor peint on residential property, 15 m ar moere from the nearsst track’s
centrzling, wharse sound ariginating fram the Ling is received.

Mighttima: 23:00 - 07:0C hours
The olang of any bedream window, 13 m gr mere from the nearest track’s centreline,

where seund originating from the Line is rsceived, At the planning stags, this is
usuzlly assessed af the nearast iacsds of the premisas.

Passhy Sound Level. L, !

Within the contaxt of this documant, tha passby sound leve! is defingd ag the A-
waightad eaquivalent zound level, L, [Referance 2] ovar the passby time intarval.

2.0 BAIL TRANSIT

In the asssssment of noisa imoact, rail Trensit is censiderad to inciude the movement
af treing betwess stations, the meovemeni and idling of trains ingide stations 3§ wail
2z the movermant of ains betwsaen the mainline znd sncilsry facilites.  Ancillary

faciiities are not comsicerad part of the rail wransit and 2re assessad as steticnary
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sources. Trains idling in maintenance yards end starage faciiitities are part of the
Fiationary sourcs.

The aszeasmsnt of agiss impact resuiting fram Lina is to be performed in tarms of the
jollawing sound level descripiors:

1 Daytime squivalent sound lavel, L e,
2} Mighttime equivalent seund level, L, a.,
3 Passoy Sound Level, L.

The pradicted daytime and nighttime agquivalent sound levels include the effzcts of
both paesby sound level and frequency of operation and are usad to assess the nnise
impact of e Line. The Passby Sound Level gritstion is ussd to assass tha saund
|evels raceived during 3 single train passby. Tha criteriz and methods to be ussd are
discussad in Sections 2.1 and 2.2,

Criteria

Moige imoact shall be pradictad and assesssd during design of the Ling using
tha following sound lavel criteria:

CAYTIME EQUNALENT SOUND LEVEL:
The fimit at a ooint of raception for the predicted deavtime gquivaient
spund levels for rail transit aperating aiona sxciuding cantsibutions from
the ambient) is 55 ¢BA or the ambient L, .5, whichewver is highsr.
MIGHTTIME EQUIVALENT SOUND LEWEL:
Tha limit at & paint of reggption for the predictad nighttima egquivalsnt

sound levels fer rail transit operating alone (excluding contributians from
the ambignt] is B0 dBA or the ambiant L, g, whichever is higher.

FASSEY SOUND LEVEL:

Thne limit st a point of recegtion for pradicted L., for & singis train
OpErs alone and axciuding cons ns from other soureas is 80
dBA. This limit is bassd on vehicles operating on tengent track. itdoss
not apply within 100m of soecial trackwork and excludes whsel rail
squeal,

hitigating measurss will be incorporated in the design of the Line when
pradictions show that any of the above limits 2rs excaeded by more then & dB.
Ail mitigating measures shall ensurs thatthe oredicted sound levals ara 2s close
ta, or lowar than, the respective limits &= is technologically, economically, end
adminizratvely feasible,
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2.2

Frediction

in Most cases, 8 reasonahie estmate of the embient scund level can be made using
a rgad traffic moisa prediction method such as that dezeribed in Referancs 9. and the
minimum sound lavels in Table 106-2 of Reference 6. Frediction of road traffic L is
preferred to individual measurements in establishing the ambient,  Prediction
techmouas for the L, from road traffic and the L, or L., from transit shall b
compatibia with ang another.  Any imosct esssssment following this protoooi sheil
include a description of the prediction method and the assumptions and sound level
fata inherent in it.  Prediction and meazurement methods comeatiole with MOEE
puidelines and praceduras ars being develogsd by the TTC at the dats of this protocol
in comguitation with MTO and MOEE,

2.0 _ANCILIARY FACILITIES

Predictad noisa impacts from ancillary facilities shall be assessed during the design of
tha Line in agcordance with the stationary source quidelings detailed in Rejarancs 5.
The predictions used shall be compstible with and at least ag accurate as CSA
Standard Z107.25.

4.0. BUSES IN MIXED TRAFFIG

EI

‘Wheare buses are part of tha road traffic there ars no additionsl oriteria réquirements
beyvond thosa presented in the Ministry of Transportation of Onterio Protocol for
dealing with noise concerns during the preperation, r2view and evaluation af Provincial
Highways Environmental Assessments [Refsrenca 1], Bus2s should be cansidarad as
madium trucks in the traffic noize pradiction models.

CONSTRUCTION

MNaise impacts from the cangiructian of the Ling are 10 be axaminad. For the purposes
of impact assessment and identifying tha need for mitgation, the Miniswy of the

Envirgnmant and Energy guidelines for construction arssented in Rsfersnce 7 are to b2
refarrad to.




EART E. GROUND-BORNE VIERATION

The assessmant af ground-bernz vibration impact is senfined ta the vibretian tharis preduced
by the opergtion of tha Line and axcludes vibration due ic maintananca Acivities.

In racognition of the fact that the actual vibration ré&ponse of a building is affectad by itz own
structural ckarastaristics, this document desls with the assassmant af ground-borne vidration
anly on the outside premises. Structural characteristics of buildings are beyond the seope of
this protocal and beyend the control of tha TTC.

Iz is recognised that greund-barne viration ¢an produce air-borme noise ingide 5 structurs and
thare is a diract correlstion between the two. The TTE ¢an only control ground-borna naise
gy cantrolling ground-borne vibration. Accoerdingly, ground-norne neise will be pradicted ang
asspeeed in werms of vibration measured A% & point of assessment using the fimit in Ssctien
2.0, Vibration Ass2sement.

1.0 DEFINITIONS
The following definitions are te be used anly within the contsxT of Part £ of this dosumant,
Point of Assessment:

A paint of 2geassment is any outdoor peint on tasidantial property, 15 m ar more from
the maarast rack’s centreiine, where vibration origingting frem the Line is raceivad.

Vibratian Welocity:

Vibraton Welocity is the root-mean-gquare [rms) vibration velocity asssssad during a
train pess-by. The unit of measure is metres per $acond {m/s) or millimatres per saeond
Immiésl. Faor the purpesas of this protocol snly wertical vibrstion is assessed. The
vartizal componeant of wansit vibration is weually higher than the horizamtal, Human
sansitivity 1o horizonial vibration at the frequancies of intersetis significantly less than
tha sen ity 1o vertical vibratien,

2.0 VIBRATION ASEESSMENT

vigration velscities a1 points of assessment shall 22 predicted during design of ths
Linz. If the predict2d rms vaertcal vibration welocity from the Line excesds 01
mm/sac, mitigation Mmathods shall b applied during the detailed design to maat this
ariterion to the extant technologicelly, scanamically, and adminisizatively feesible,
Whars it is suitahie, 8 doubls Sie system or fts sguivaient will be the mitigation methed
of choice. This is & stata of the an vibration isglation syssem devalopad by TTC and
used whera vioratian isoiation is reguired an new underground finas {see Referance ).

Any impact assessmsnt following this protecal shall inslude a description of the
gpradiction methed amd the assumpiions and dats inhgrent in it Pradiction and
messuremant methods are bsing develaped by the TTC at the dats of this pratocel in
cogperation with MTQ and MOEE.

1JA Protocol for Dealing With Noise Consems Duning the Preparation, Review and
Evaluation of Provincial Highways Envirenmental Assessments, Minisiry of Transgortatian,
Fehruary 1288,

Z2)Model Municipal Noise Gantrol By-Law. Final Repart. Publication NFG-107 Technicai
Definitions, Ministry of the Environment, August 1878,

ZiMadal Murielpal Naise Contrel By-Law, Final Repart. Publication NFC-103 Frocadures,
Minigiry of the Environmen:, August 1878,

4iMaodel Municipal Moise Control By-Law. Final Rapare, Publication NPC-104 Scund Level
Adjustments, Ministry of the Environment, August 1378,

5iModel Municipal Maise Gontrol By-Law, Final Report, Publicatdlon NPC-105 Stationary
Sourees, Ministry of the Environment, August 1878,

GiModel Municipal Neise Contral By-Law, Final Report, Publication NPC-106 Sound Levels
of Road Traffie, Minigiry of the Environment, August 1878,

7INoise Control Guidelineg For Class Environmental Azsessment of Undertakings, February
1280, Ministry of the Ervirgnmant.

2)Taronto Subway System Treck Yibration isolation Sysiem {Dauble Tie!l - Technical
Report, TTC Enginesring Depsrtmgnt, Juns 1983,

AISTAMSON 4.1, Onrario Minigtry of the Envirorment Road and Rail Moise Prediction
Soitware
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Appendix C

Future Ontario Line and GO Track Volumes




LSE OnCorr Tracks

East Harbor to Danforth - Combined Table

Track 1 (Local) Track 2 (Express) Track 3 (Express) Track 4 (Local)
Day Night Day Night Day Night Day Night
D1L6 (rev and non rev) 5) - 21 5) 19 & 5) -
D2L12 (rev and non rev) 1 - 31 5) 37 & 2 -
E1L6 (rev and non rev) 46 6 1 0 1 - 47 9
E2L12 (rev and non rev) 18 7 1 0 1 - 19 4
Freight 0 0 3 1 0 0 0
Via 0 0 16 1 18 0 0 0
D1L6 STF 6 - 1 - 1 - 6 -
E1L6 STF 129 29 2 2 4 - 128 32
E2L12 STF - 1 3 2 5 - -
East Harbor to US - Combined Table
Track 1 (Local) Track 2 (Express) Track 3 (Express) Track 4 (Local)
Day Night Day Night Day Night Day Night
D1L6 (rev and non rev) 5) - 21 5) 19 & 5) -
D2L12 (rev and non rev) 1 - 31 5) 37 & 2 -
E1L6 (rev and non rev) 46 6 1 0 1 - 47 9
E2L12 (rev and non rev) 18 7 1 0 1 - 19 4
Freight 0 0 3 1 4 0 0 0
Via 0 0 16 1 18 0 0 0
D1L6 STF 6 - 1 1 - 6 -
E1L6 STF 129 29 2 2 4 - 128 32
E2L12 STF - 1 3 5 - -
. D1L6 D2L12 E1L6 E2L12
Station Route
DAY NIGHT DAY NIGHT DAY NIGHT DAY NIGHT
REVENUE
GO Eastbound Revenue Local 5 2 - 47 9 19 4
GO Eastbound Revenue Express 1 9 2 15 1
GO Eastbound Revenue Express 2 2 11 1
Danforth to East Harbour GO Westbound Revenue Local 5 1 46 6 18 7
GO Westbound Revenue Express 1 14 1 9 4
GO Westbound Revenue Express 2 2 10 1
GO Eastbound Revenue Local 5 2 47 9 19 4
GO Eastbound Revenue Express 1 9 2 15 1
. GO Eastbound Revenue Express 2 2 11 1
East Harbour to Union GO Westbound Revenue Local 5 1 46 6 18 7
GO Westbound Revenue Express 1 14 1 9 4
GO Westbound Revenue Express 2 2 10 1
. . . GO Eastbound Non-Revenue 1 1
Whitby RMF to Union Station GO Westbound Non-Revenue 1 4
Midland Layover to Union GO Eastbound Non-Revenue 1 7
Station GO Westbound Non-Revenue 6
. . GO Eastbound Non-Revenue 6 4 1 1 1
Don Yard to Union Station GO Westbound Non-Revenue 4 6 1 1
GO Northbound Local 6 128 32
GO Northbound Express 1 4 5
Danforth to East Harbour GO Southbound Local 6 129 29 1
GO Southbound Express 1 2 2 3 2
Richmond Hill Future Tracks
Track 1 (WB/SB) Track 2 (EB/NB)
Day Night Day Night
D1L6 rev+non rev 7 3 11 o
D2L12 rev+non rev 11 1 12 =
E2L12 rev+non rev = = = =
. D1L6 D2L12 E2L12
Station Route
DAY | NIGHT DAY | NIGHT DAY | NIGHT
REVENUE
Oriole to Union GO Southbound 7 8] 8 1 - -
GO Northbound 11 - 9 - - -
NON-REVENUE
Belleville Don Branch Layover to GO Southbound - - & - - -
Union GO Northbound - - 8] - - -




Ontario Line Volumes

. Period Trains per Hour No. Hours in No. Trajns per
Name of Period Period Period
Start End 2060-2080 Data 2060-2080 Data

Weekday 1 6:00 7:00 18 1 18 Night
Weekday 2 7:00 10:00 40 3 120 Day
Weekday 3 10:00 15:00 24 5 120 Day
Weekday 4 15:00 19:00 40 4 160 Day
Weekday 5 19:00 22:00 24 3 72 Day
Weekday 6 22:00 0:00 24 2 48 1/2 Day, 1/2 Night
Weekday 7 0:00 1:30 18 15 27 Night

TOTAL 565

Day 07:00 to 23:00 496

Night 23:00 to 07:00 69

Note: Trains per period are per track (i.e. in each direction on the corridor).
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Appendix D

Noise and Vibration Mitigation Figures
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Appendix E

Summary of Model Inputs




Item

Conditions

# Iltem ‘ Description
Existing and | Building geometry adopted from the GO Rail Network Electrification Final Environmental
1 Future Project Report Addendum noise model or estimated using street view or drawings of planned
Conditions buildings.
Existing and  |Noise from trains crossing over switches and crossovers was accounted for by applying a +5
2 Future dB adjustment to tracks connected to and within 300 feet of a crossover/switch, per the FTA
Conditions Guide (FTA, 2018).
Existing and |16 hour day (7 AM to 11 PM) and 8 hour night (11 PM to 7 AM) time periods.
3 Future
Conditions
Existing and Buildings modelled as reflective, having an absorption coefficient of alpha=0.21.
4 Future
Conditions
Existing and  |Global ground absorption of 0.20, with a ground absorption of 0.66 in ballasted track or
5  |Future vegetated/grassed areas. A higher ground absorption coefficient provides a greater loss in
Conditions sound energy when reflected off of the ground surface.
Existing and A maximum order of reflection of 2 (i.e. reflection of sound on up to 2 consecutive sources is
6 Future considered).




Description

Existing Crossover locations for existing model based on aerial photography and provided noise
Conditions model for the GO Rail Network Electrification Final Environmental Project Report Addendum.

Note:

No crossovers located east of the Don River.
L. T i T, A 5 L W
i . Qi L NN N

7
i A i ‘“ k. _ : "a":'id‘ :
Existing Sound level data for Lakeshore East GO, Richmond Hill GO, VIA, referenced from the
8 Conditions Federal Transit Administration’s (FTA) Transit Noise and Vibration Impact Assessment

Manual.




Item

# Iltem ‘ Description
9 Existing Existing track alignment geometry used.
Conditions
10 Existing Existing train volumes as presented in the GO Rail Network Electrification Final
Conditions Environmental Project Report Addendum noise model.
11 Existing Ground terrain elevation data was adopted from the GO Rail Network Electrification Final
Conditions Environmental Project Report Addendum noise model.
Existing Existing trains modelled with an assumed railheight of 0.3 metres above grade (in addition to
12 Conditions source heights for trains), as applied for the GO Rail Network Electrification Final
Environmental Project Report Addendum.
Existing Local train services were assumed to operate on their respective outside eastbound and
13 Conditions westbound service tracks, while express train services were assumed to operate on the
inside track as per the GO Rail Network Electrification Final Environmental Project Report
Addendum.
Existing Non-revenue, VIA and freight trains were assumed to operate on the inside track, similar to
14 Conditions express trains as per the GO Rail Network Electrification Final Environmental Project Report
Addendum).
Existing Train speeds and throttle settings have been based on the provided noise models and throttle
15 Conditions profile charts from the GO Rail Network Electrification Final Environmental Project Report
Addendum).
Future Sound level data for Lakeshore East GO, Richmond Hill GO, VIA, referenced from the
Conditions Federal Transit Administration’s (FTA) Transit Noise and Vibration Impact Assessment
16 _ , . . ) : i )
Manual; All future diesel locomotives will have an exhaust silencer installed which will reduce
the base sound level by 3 dB.
17 Future Ontario Line train modelled as FTA rail car vehicle type with 80.4 dBA sound exposure level
Conditions at 15 m, 80 m reference length, 80 km/h reference speed and source height of 0.6 m.
18 Future A +3 dB adjustment is included for slab track at grade and a +5dB adjustment is included for




Item

# Iltem ‘ Description

Conditions elevated guideway sections.

19 Future The new proposed track alignments and elevations for both the Ontario Line and GO tracks
Conditions and Lakeshore East corridor.

20 Future Ontario Line service volumes as outlined in Appendix D. Weekday data for the year 2021
Conditions was used in the noise model, for each track direction.

21 Future Future GO track volumes for the year 2037. Detailed train volume data can be found in
Conditions Appendix D.
Future Future GO train speeds and throttle settings have been based on the provided GO Lakeshore

22 Conditions East model for the GO Rail Network Electrification Final Environmental Project Report

Addendum noise model;




Item .
Iltem Description
Crossover locations for future model conservatively based on existing crossover locations

Future
and where future track alignment is predicted to cross over over existing tracks. Note: No

Conditions

]

5';
N
A\
¥

23




Item

# Iltem ‘ Description
Future Ground elevation data as previously modelled for the GO Rail Network Electrification Final
24 Conditions Environmental Project Report Addendum in combination with provided design elevation data
for the Ontario Line and GO tracks;
Future Idling train locations at the expected future East Harbour GO Station have been based on the
25 Conditions provided GO Rail Network Electrification Final Environmental Project Report Addendum noise
model.
Future Local train services were assumed to operate on their respective outside northbound and
26 Conditions southbound service tracks, while express train services assumed to operate on their
respective inside northbound and southbound tracks as per the GO Rail Network
Electrification Final Environmental Project Report Addendum);
Future Non-revenue, VIA and freight train volumes were assumed to operate on their respective
27 Conditions inside northbound and southbound tracks, similar to express trains as per the GO Rail
Network Electrification Final Environmental Project Report Addendum
Future Idling reference sound power levels for electric and diesel trains were taken from the provided
o8 Conditions GO Rail Network Electrification Final Environmental Project Report Addendum noise model .
Idling noise considered the amount of expected electric and diesel train volumes on each
track.
Future Portal-radiated reverberant train noise from the Ontario Line tunnel portals was calculated in
29 Conditions accordance with Prediction of Sound radiated from Tunnel Openings’, Wolfgang Probst,

Noise Control Engineering Journal, Vol. 58, No.2, 2010;




Item

Item ‘

# Description

Future Ontario Line trains assumed to operate at the speeds outlined in the following table:

Conditions
Subway Line East Bound Subway Line West Bound Subway Line
Segments Operational Train Speed (km/h) | Operational Train Speed (km/h)
Corktown to East 715 75.5

30 Harbour '
East Har rt
ast Harbour to 52.0 53.0
Leslieville
Leslieville to 75.5
74.0 '

Gerrard
Gerrard to Pape 75.0 75.5

Traffic Noise  |Traffic volumes (including bus and truck counts) taken from turning movement counts
31 provided as open data at Toronto.ca. Peak hour data from the data sets was multiplied by a
factor of 10 to obtain annual average daily traffic (AADT) data.

32 Traffic Noise  |Traffic speeds obtained from posted speed limits for streets included in the assessment.

33 Traffic Noise Buses assumed to be similar to “medium trucks” within ORNAMENT calculations.

34 Traffic Noise  |Trucks set as “heavy trucks” within ORNAMENT calculations.

35 Traffic Noise  |Road grade estimated using elevation profile data within Google Earth.

AADT traffic volumes split as 90% day, and 10% night, as recommended within ORNAMENT

36 Traffic Noise .
for regional roads.
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Noise Contour Figures
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Sample Calculations




Traffic Noise Calculations - ORNAMENT/STAMSON Inputs and

Results ANV GROUP STAMSON CALC SHEET
No Project
Ground _ Squrce _ _ _ Elevation Source Receiver Base of
No. @ Surface| Receiver [Receiver Dist Barrier Height | garrier Receiver | Change (€) | Ground Ground Barrier Leq (16hr)  [Leq (Night)
RECEIVER SOURCE 01|62 |TOPO|WOODS [Rows Density| Type |Height (r) (m) (m) Barr 01| Barr 62 (m) Distance (m) (m) | Elevation (m) | Distance | Elevation (m) | Elevation (m) [ (dBA) (dBA)
POW16 Logan Avenue -90( 90 1 - - - 2 225 19 - - - - 0 - - - - 55.3 48.7
POW13D Carlaw Avenue - Dundas to Gerrard -90| 90 1 - - - 2 22.5 10 - - - - 0 - - - - 60.6 54.1
Dundas Street - Carlaw to Logan 0 | 60 1 - - - 2 225 63 - - - - 0 - - - - 47.9 41.3
Total 60.8 54.3
POWI13E Carlaw Avenue - Queen to Dundas -90| 45 1 - - - 2 22.5 11 - - - - 0 - - - - 594 52.9
Carlaw Avenue - Dundas to Gerrard 45 | 90 1 - - - 2 22.5 11 - - - - 0 - - - - 54.2 47.6
Dundas Street - Carlaw to Jones -45( 90 1 - - - 2 225 12 - - - - 0 - - - - 59.9 53.3
Dundas Street - Carlaw to Logan -90 | -45 1 - - - 2 225 15 - - - - 0 - - - - 52.8 46.3
Total 63.6 57.1
POW20 Pape - Bridge to Riverdale 0 | 90 1 - - - 2 225 17 - - - - 0 - - - - 52.8 46.3

Note: Manual volume and distance adjustments applied where distances where source-receiver distances were less than 15 metres and traffic volumes were less than 4000 AADT on a road
due to restrictions within STAMSON.

C:\Users\bulnesh\Desktop\WFH\Ontario Line\Modeling\22062021 North Alignment Traffic Assessment\Traffic-Stamson Worksheet-2021-06-22-DO1.xls



U.S. Federal Transit Administration

Transit Noise and Vibration Impact Assessment
"FTA General Vibration Assessment 2018"

Project No.

60611173 | Case POW23

| Project Name

Ontario Line |

Future -GO/VIA

Note: All distances are in ft and All vibration levels in dB are VdB re: 1 min/s
1. Factors Affecting Vibration Source (Source Factor)

Train Type

1.1. Train/Vehicle Type and Speed
| |

F

| (F) reight, (LRT/Rapid Transit, (B)us

Train Speed [

90

mph

1.2. Train/Vehicle Type and Parameters (not additive, apply greatest value only)

(y/n, usually n) yes when vertical resonance frequency greater than 15 Hz

No effect on vibration, included to match standard (y/n)

Stiff Suspension?
Resilient Wheels? n
Worn wheels or wheels with flats? n

(y/n, No for new or well maintained system)

1.3. Track Conditions (not addltlve apply greatest value only)

Worn or Corrugated track?

Special Trackwork? If "Y", Distance?

n

Worn track (y/n, usually n for new or well maintained system)
ft Crossovers, diamonds, frogs, etc. (y/n)

Jointed Track or Uneven Road Surfaces?)

CWR

Jointed Track (J), Continuous Welded Rail (CWR), or Rough Road

1.4. Track Treatments (not additive, apply greatest value only)

Concrete floating slab on spring isolators (y/n)

Rubber mat placed over concrete, under the ballast (y/n)

Used with concrete track slabs (y/n)

Floating slab trackbed? n
Ballast mats? n

High Resilience Fasterners? n
Resiliently Supported Ties? n

Concrete ties on rubber blocks, with resilient fasteners (y/n)

2. Factors Affecting Vibration Path (Path Factor)
2.1. Track Configuration (not additive, apply greatest value only)

2.1.1. Type of Transit Stucture

Relative to at-grade tie & ballast:

Elevated Structure?

In open cut?

| Elevated structure (y/n)
| No effect on vibration, included to match standard (y/n)

Relative to bored subway tunnel in soil:

Station

Cut and Cover

Rock-Based

By

2.2. Ground-Borne Propagation Effects
2.2.1. Geologic Condition that Promote Efficient Vibration Propagation

Efficient propagation in soil

Efficient propagation in soil?

n

] Accounts for clay soils or other mediums with efficient propagation (y/n)

Propagation in Rock Layer?

n

| Accounts for lower attenuation with distance in rock versus soil (y/n)

If y, Distance (50 ft, 100 ft, 150 ft, 200 ft)= ft
Base Vibration Level at 10 ft 94.5 VdB, FTA base curve levels at 10 ft from track
Total Adjustments 5.1 VdB
Adjusted Vibration Level at 10 ft 99.6 VdB, including train type and track type adjustements above.
2.427 mm/sec (RMS)

2.3. Distance to Meet Guideline Limits
1SO 2631-2 Guidelines for Whole Body Vibration in Buidlings

Space Limit

VdB

Industrial / Workshop 90.0

Office 84.0

Residential Day 78.0
Residential Night, Operating Rooms 72.0

Provides the distance past which the guideline limits are met.

The limits are inside the building levels

2.4. Vibration Level at Given Receptor (outside)

Source-Receiver distance 20.9 ft, from track to receptor (DISTANCE should be less than 300 ft)
Total distance and
path adjustments 34 V&
Vibration Level at distance 96.2 VdB 639  [mm/sr.ms.

If both the wheels and the track are worn, only one adjustment should be used.

Resulting
Adjustments
5.1
0
0 [ 0.0 |
0
0
0 [ 0.0 |
0
0
0 | 0 |
0
0
——
[0 ]
Mutually
May also both be "n"
0
0 | 0 |
0
Mutually 0
exclusive [ 0 |
choices 0
May also both bg "n"
-34



