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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”):

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

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

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

Á 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;

Á must be read as a whole and sections thereof should not be read out of such context;

Á was prepared for the specific purposes described in the Report and the Agreement; and

Á 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.



Metrolinx
Ontario Line - Lakeshore East Joint Corridor – Noise and Vibration Operations Report

Authors

Report Prepared By:

Brian Bulnes, P.Eng.
Acoustic Engineer

Report Reviewed By:

Alan Oldfield, MEng, CEng(UK), P.Eng.
Manager, Acoustics

Report Approved By:

Nicole Cooke, MES
Senior Environmental Planner



Metrolinx
Ontario Line - Lakeshore East Joint Corridor – Noise and Vibration Operations Report

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 (IO) 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 rail
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:

Á 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,

Á 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 rail
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.



Metrolinx
Ontario Line - Lakeshore East Joint Corridor – Noise and Vibration Operations Report

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 MOEE1/GO
Transit Draft Protocol for Noise and Vibration Assessment (the MOEE/GO Protocol;
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 Leq,8hr (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,16hr (daytime) and Leq,8hr

(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.

1 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,16hr (daytime) and Leq,8hr (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 (IO) 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 rail
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 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:

Á 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,

Á 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 cover2. 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
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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:

Á Residential;

Á Mixed use areas;

Á Parks;

Á General employment areas;

Á Core employment areas; and

Á 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
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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://www.infrastructureontario.ca/East-Harbour-Transit-Oriented-Community/
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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 Building4)

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.
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Figure 1: Representative Sensitive Points of Reception – Don Yard






































































































































