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Rail Safety and Development Viability Assessment
HATCH

2150 Lake Shore Boulevard West

1. Executive Summary

Hatch Ltd. (‘Hatch’) has been retained by FCR (Park Lawn) LP and CPPIB Park Lawn Canada Inc. (‘the
Owners’) to provide a Rail Safety and Development Viability Assessment report for 2150 Lake Shore
Boulevard West in support of combined Zoning By-Law Amendment Application (ZBA), Draft Plan of
Subdivision Application (DPS), and Official Plan Amendment (OPA) resubmission to realize an important
transit-oriented community anchored by Park Lawn GO Station. The Master Plan includes a multi-phase,
mixed-use development, consisting of commercial, residential and retail where the Metrolinx GO line, TTC
streetcar, and bus service all converge at the station. The Metrolinx-owned Oakville Subdivision adjacent

to the site operates daily passenger service on the Lakeshore West GO line.

The 27.7 acre / 11.2 hectare site is located on the northeast corner of Park Lawn Road and Lake Shore
Boulevard West, municipally known as 2150-2194 Lake Shore Boulevard West and 23 Park Lawn Road
site (“the site” or “2150 Lake Shore”).

While the overall site will accommodate fifteen new towers, only two building blocks are proposed within
30m of the rail corridor. These are proposed as Block D1 and Block D2 (highlighted in red in Figure 1-1),
immediately adjacent to the Oakville Subdivision (Mile 5.80). The Oakville Subdivision is a Principal Main
Line track with daily Lakeshore West GO Line service. Metrolinx is currently undertaking major
infrastructure upgrades and service improvements, resulting in a future condition with all-day, two-way
service through the GO Expansion Program and Network Electrification Project.

Figure 1-1: Site Plan
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(Source: Allies and Morrison)

The purpose of this report is to present the rail corridor conditions in relation to the subject site, identify
the risks to the development and its occupants, and make recommendations for mitigating these risks
while achieving a development plan that is well integrated with higher-order transit.

The Rail Safety and Development Viability Assessment presents the rail safety recommendations as a
proof-of-concept, for submission to the municipality and the rail operator for comment and review. It is
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also understood that these recommendations will have to be further verified and resubmitted for review
during the subsequent detailed planning stage.

The standard measure prescribes a minimum horizontal setback of 30m with an earthen berm which is
not practical here. The future site will encourage interaction with the rail corridor which is contradictory to
the existing guidelines. An alternative approach has been taken to achieve a site that is risk mitigated
and provides an equivalent level of protection as the standard approach.

It is recommended that the Property owner implement a safety barrier that is at minimum 4.0m high,
measured from the top-of-rail, to protect for both passenger and (possible) freight traffic on the adjacent
tracks. The proposed height of the safety barrier will be constructed in accordance with the AECOM
Crash Wall Design Guidance and submitted to the rail operator for review during the detailed design
phase.

Using the alternative approach to achieve rail safety, a Development Viability Assessment (DVA) per the
FCM/RAC Guidelines' was undertaken to evaluate the risk mitigation measures that are appropriate
given that the standard berm and setback are not technically or practically feasible. The intention is to
recommend alternative mitigation measures that are both viable for the site and provide equivalent or
better risk mitigation than the standard measure.

Figure 1-2 below is the basic illustration that summarizes the FCM/RAC guidelines’ alternative approach

to measuring setbacks, through a combination of horizontal and vertical setbacks when combined with a

safety barrier. The non-sensitive use space within the setback areas acts a buffer between the crash wall
and the closest sensitive use.

Figure 1-2: FCM/RAC Alternative setback measurement
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(Source: FCM/RAC Guidelines)

! The Federation of Canadian Municipalities (FCM) and The Railway Association of Canada (RAC) — Guidelines for
New Development in Proximity to Railway Operations
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Mitigation Measures at 2150 Lake Shore Boulevard West

Metrolinx has indicated that the setback can be measured from the edge of the active rail corridor, or
edge of platform. This was confirmed during the initial engagement with the rail operator in June 2019
and then again by Metrolinx in March 2020. This correspondence and confirmation are included in
Appendix C.

Through our assessment, the following are the alternative rail safety mitigation measures being
recommended as appropriate for the Project, and to principally protect against the risk of a train
derailment:

Block D1

e A crash wall at a minimum height of 4.0 m, measured from the top-of-rail, designed to the ‘heavy
construction’ criteria as per the AECOM Development of Crash Wall Design Loads from
Theoretical Train Impacts at a minimum thickness of 0.45m (450mm);

e A horizontal setback of 18m to the face of the building D1, measured from the edge of the
platform of the closest active track;

e A vertical setback of 9m to the closest sensitive use at building D1, measured from top-of-rail

e A 27m setback to the closest sensitive use at building D1, achieved through a combination of
horizontal and vertical measures;

e The crash wall design will incorporate wall returns and/or extensions, where appropriate;
Block D2

e A crash wall at a minimum height of 4.0m, measured from the top-of-rail, designed to the ‘heavy
construction’ criteria as per the AECOM Development of Crash Wall Design Loads from
Theoretical Train Impacts at a minimum thickness of 0.45m (450mm);

e A horizontal setback of 18m to the closest face of the building D2, measured from the edge of the
platform of the closest active track;

e A vertical setback of 9m to the closest sensitive use at building D2, measured from top-of-rail

e A 27m setback to the closest sensitive use at building D2, achieved through a combination of
horizontal and vertical measures;

e The crash wall design will incorporate wall returns and/or extensions, where appropriate;

Park Lawn GO Station

e The GO Station building will be located within the setback area (at Block D1) to facilitate access
to the rail corridor (see Figure 1-3)

o0 Note: Metrolinx indicated that station buildings are considered passive, transient spaces
and do not fit the FCM/RAC Guidelines’ criteria of sensitive use. A non-sensitive use
classification is therefore appropriate for station buildings and associated activities

o0 The crash wall will be located between the station building and Block D1 (see Figure 1-3)

e TTC streetcar tracks are located within the setback area at Block D2 (see Figure 1-4)
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0 The crash wall will be located between the TTC tracks and Block D2 (see Figure 1-4)

e Increased GO platform height — the new requirements for GO stations will result in an increase in
the height of the platforms to, approximately 500mm higher than the current standard. This
increase in height will not only act as an obstacle to slow and contain a derailed train within the
rail corridor, but will also more safely allow passenger boarding and egress from the frequently
stopping trains;

e Jordan guard rails will be used on the bridge overpass as a means of derailment protection; a
report commissioned by Hatch showed that Jordan guard rails can reduce the overall severity of
derailment and help to contain derailed trains within the railway;

The proposed horizontal setback of 18m and vertical setback of 9m combines for a total setback of 27m
to the closest sensitive use spaces within Blocks D1 and D2. The use of crash walls / deflection walls
within the setback area integrated into the low occupancy podium is supported by the FCM/RAC
Guidelines.

The crash wall at Block D1 will be integrated into the station building along the southern most wall and
extend along the face of D1.

The crash wall will be integrated into the podium of Block D2.
In both cases, the crash wall will be structurally isolated from any part of Block D1 or D2.

When considering the above factors, the rail safety mitigation strategy is considered to provide an
equivalent level of protection as the standard 30m setback and berm.

Track expansion is not planned here in the future and is unlikely given the physical land constraints and
lack of developable land for the rail operator. Park Lawn GO will accommodate passenger platforms on
the north and south sides of the rail corridor; however, this report is only intended to address the
development south of the rail corridor.

While the FCM/RAC Guidelines recommend that setbacks be measured from the mutual property line to
protect rail operations and future expansion, a station not only encourages interaction with the railway but
also limits future expansion capabilities once complete. Metrolinx has provided written approval that the
setback be measured from the edge of platform rather than the property line.

An alternative approach to meeting the total setback is recognized at 2150 Lake Shore Boulevard West.
The recommendations within this report are contingent on an appropriately designed safety barrier that
meets the specifications of the AECOM Crash Wall Design Guidelines. A detailed Energy Balance
Analysis has been conducted as part of this study to inform the detailed design of the crash wall to
withstand a number of train impact scenarios. See Appendix B for the Energy Balance Approach and
design load calculations.

Rev. A
© Hatch 2020. All rights reserved, including all rights relating to the use of this document or its contents Page | 6



Rail Safety and Development Viability Assessment

2150 Lake Shore Boulevard West H ATC H

Figure 1-3: Recommended Mitigation Measures at Block D1
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Figure 1-4: Recommended Mitigation Measures at Block D2
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At all times, a total setback of 27m (measured to the closest sensitive use) is achieved. This, in
combination with a higher crash wall, provides an equivalent level of safety as the standard 30m measure
and earthen berm and meets the stated requirements of the rail operator.
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The reduced horizontal setback is premised on the FCM/RAC guidelines that dictate:

“Horizontal setback requirements may be substantially reduced with the construction of a
crash wall. For example, where a crash all is incorporated into a low-occupancy podium
below a residential tower, the setback distance may be measured as a combination of
horizontal and vertical distances, as long as the horizontal and vertical value add up to the
recommended setback.”

Within the ground floor of both D1 and D2, low-occupancy, non-sensitive uses are planned, including
building lobbies, retail, common areas, hallways, washrooms, maintenance, mechanical rooms and back-
of-house. Note: the ‘Glossary’ in the FCM/RAC Guidelines indicates that retail space can be located
within a low-occupancy podium.

Rail safety is a key objective for the development approval process at 2150 Lake Shore Boulevard West.
The risks to people and property posed by railway operations and activities must be considered and
appropriately mitigated. This report responds to these requirements within the context of existing
regulations, guidance and procedures, as well as taking into consideration specific site conditions, future
infrastructure, and service conditions on the adjacent tracks. In the future, when the rail corridor is
improved and the recommended mitigation measures are applied at the site, the level of risk exposed to
the development will be improved to the lowest risk category of ‘acceptable’. See Appendix D — Risk
Assessment Matrix for the detailed assessment. Tolerable risk does not mean that a major event cannot
happen, but it does mean that the odds of it happening are so small that it would represent over-
engineering and over-building to protect for such risks.

2. Guidelines and Design Criteria

All new development proposals within proximity of the rail corridor(s) must satisfy rail safety requirements
set out by the City of Toronto Terms of Reference, as part of their development approval process, and
relevant railway owners, i.e. Metrolinx. Both the City of Toronto and Metrolinx have independent criteria,
based principally on the FCM/RAC Guidelines, both allowing for site-specific approaches to determining
appropriate rail safety requirements.

The City of Toronto published a report in 2019 — Land Use Study: Development in Proximity to Railway
Operations — which reiterates the standards set out in the FCM/RAC guidelines but does indicate that
reduced setbacks have been achieved when the applicant is able to effectively demonstrate the safety
mitigation measures performs as well or better than the standard mitigation measures set out by the 2013
FCM/RAC guidelines.

21 FCM/RAC Proximity Initiative

The Federation of Canadian Municipalities (FCM) and Railway Association of Canada (RAC) signed a
memorandum of understanding in 2003 establishing the FCM/RAC Proximity Initiative. Their goals for this
Memorandum of Understanding (MOU) were to build awareness, develop a set of guidelines for
development adjacent to railways, and to provide dispute resolutions. This initiative was meant to
promote better communication and understanding between the railways and stakeholders to resolve
proximity issues in an effective manner. The FCM and RAC collaborated to produce a set of proximity
guidelines and best practices for development near railways, and the most recent and comprehensive
edition was published in May 2013.
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The FCM/RAC Guidelines outline the following design principles for mitigation design to protect sensitive
use (herein referred to in this document as “high-occupancy uses”):

1. Standard mitigation measures are desired as a minimum requirement.

2. Ininstances where standard mitigation measures are not viable, alternative development
solutions may be introduced in keeping with the Development Viability Assessment process. (See
Figure 2-1)

3. All mitigation measures should be designed to the highest possible urban design standards.
Mitigation solutions, as developed through the Development Viability Assessment process,
should not create an onerous, highly engineered condition that overwhelms the aesthetic quality
of an environment.

High-occupancy, sensitive uses are defined as “uses where routine or normal activities occurring at
reasonable expected times would experience adverse effects from the externalities, such as noise and
vibration, generated from the operation of a railway.”

Low-occupancy, hon-sensitive uses are defined as “uses such as parking, retail, or the common elements
of a condominium,” i.e. a low-occupancy podium will never contain residential uses.

The guidelines being reviewed as part of the Development Viability Assessment process include:
e FCM/RAC Guidelines for New Development in Proximity to Railway Operations (2013)
e City of Toronto — Land Use Study: Development in Proximity to Rail Operations (2019)
e Metrolinx GO Transit Adjacent Development Guidelines (2013)

e AECOM Submission Guidelines for Crash Walls (July 29, 2014) and Development of Crash Wall
Design Loads from Theoretical Train Impact

The assessment uses the FCM/RAC Guidelines as the principle benchmark in determining the setback
(vertical / horizontal) and crash wall as a safety measure. Nonetheless, all derailment scenarios identified
in the FCM/RAC Guidelines and the AECOM Guidelines are analyzed.

2.2 Metrolinx Guidelines

Metrolinx released Adjacent Development Guidelines for development projects, adjacent to railway
corridors Metrolinx owns, on April 1, 2013. The guidelines were developed by the Railway Corridors
Management Office within the Railway Corridors Division of GO Transit, which reviews and comments on
developments within 300m of a GO Transit rail corridor to safeguard the integrity of the railway corridor
and ensure developments proceed in a safe manner, including construction activities and
maintenance/operations of the railway and projected expansion-related real estate needs. The Railway
Corridors Management Office is intended to be the first point of contact for all parties wishing to carry out
new construction, repairs, maintenance, or demolition activities on any property adjacent to a GO Transit
railway corridor.

Due to a conflict (FCM/RAC Guidelines use rail corridor approach, whereas the Metrolinx Guidelines use
land-use approach to determine the setback, vertical and horizontal setbacks) between the Metrolinx
Guidelines and the FCM/RAC Guidelines, for the purpose of this report, the FCM/RAC Guidelines is used
as the governing document in determining the required setback.
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It is important to note that the Metrolinx Guidelines issued on April 1, 2013 is valid for five years (as noted
in the Metrolinx Guidelines) and has expired. Metrolinx has confirmed that until an updated version is
issued, the current version of the document will continue to govern.

2.3 Development Viability Assessment (DVA)

The development site at 2150 Lake Shore Boulevard West is an example of a common challenge faced
by many urban sites throughout Toronto, where the standard mitigation measures of setback and berm
are not technically or practically feasible due to site conditions or constraints. The FCM/RAC Guidelines
recognize this challenge and requires that in these scenarios, a DVA should be undertaken by the
proponent to evaluate the conditions specific to the site, determine its suitability for development, and
suggest alternative safety measures such as crash walls or crash berms. A DVA will allow municipal
planners to better evaluate proposals for sensitive-use development in areas where standard mitigation
cannot be accommodated due to site constraints.

Figure 2-1: Development Viability Assessment Criteria
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(Source: FCM/RAC Guidelines)

The assessment should evaluate any potential impacts on the operation of the railway as a result of the
new development. As well, the assessment should take into consideration details of the proposed
development site, including topography, soil conditions, and proximity to the railway corridor; details of the
railway corridor, including track geometry or alignment, the existence of junctions, and track speed;
details of the proposed development, including the proposed collision protection in the event of a train
derailment and an identification of the potential hazards and risks associated with development on that
particular site.

24 Energy Balance Analysis
Within the AECOM Crash Wall Guidelines, two methods for determining crash wall design load
requirements are outlined:

Method 1:

o The wall shall be designed for a minimum point load of 2700kN applied horizontally and normal to
the face at any point along the way;

e The point load shall be applied at a height of 6 feet (1.8m) above the top of rail for walls up to 25
feet (7.6m) from the centre line of the track, or a height 6 feet (1.8m) above the adjacent groundline
for walls farther than 25 feet (7.6m) from the centre line of the track.
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e This method may be applied where track speeds do not exceed 50mph (80km/hr) for freight or
70mph (112km/hr) for passenger trains; where speeds exceed these limits, Method 2 shall be
used.

Method 2:

An energy balance approach considering collision by glancing blow and single car rotation may be
used to determine the design load for a wall at a distance dc. from the centerline of track in feet
(m). The closest existing or future/proposed track is to be used. The four cases to be considered:

e Freight Train Load Case 1 — Glancing Blow: nine cars weighing 143 tons (129 700 kg) each,
impacting the wall at an angle, 8. The angle of impact will be a function of track curvature, and for
tangent track may be taken as 3.5 degrees.

e Freight Train Load Case 2 - Single Car Impact: single car weighing 143 tons (129 700 kg)
impacting the wall as it undergoes rotation about its center. Where dc, is greater than 28 feet (8.5
m), this load case need not be considered.

e Passenger Train Load Case 3 - Glancing Blow: eight cars weighing 74 tons (67120 kg) each
impacting the wall at an angle, 8z. The angle of impact will be a function of track curvature, and for
tangent track may be taken as 3.5 degrees.

e Passenger Train Load Case 4 - Single Car Impact: single car weighing 74 tons (67120 kg)
impacting the wall as it undergoes rotation about its center. Where dc, is greater than 42’-6” (13
m), this load case need not be considered.

This report is based on the analysis undertaken using Method 2 — “Energy Balance Approach,” to which
the parameters for train load, distance from track centerline and angle of impact are key factors in
determining the appropriate crash wall design load requirement.

Given that the track speeds for passenger trains are above 70mph, Method 2 must be used. A full set
of calculations and Energy Balance report are included in Appendix B.

Using the calculations provided for Method 2, a speed of 120km/h (75mph) and a distance of 18m to the
crash wall from the edge of platform, it was found that there is no impact on the wall from a derailed
train at this distance. A derailed train would lose all momentum before reaching the way when the crash
wall is 18m horizontally setback from the edge-of-platform (or 19.55m from the centreline of the closest
track).

The sensitivity analysis reveals that the critical velocity is only 10 km/h higher than the maximum speed
of Metrolinx passenger trains. Thus, a train derailing at a speed of 130.1 km/h (80mph) has a high
probability of reaching the property line from the closest track E4. If a train traveling at the critical
velocity and critical rolling resistance hit the wall, the force was found to be 36.98 kN. At an unlikely
derailment speed of 142 km/h or 88.3 mph, the impact force approaches 2,700 kN.

The Structural Engineer, in consultation with the rail operator, is to decide on the applicable load factors
for Ultimate Limit State and Extreme Event Limit State load combinations as well as the wall
thickness which is required to be not less than a minimum of 0.45 m.
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3. Land Use and Proposed Development

The following section provides an overview of the site-specific conditions that apply to the property in the
context of rail safety.

The Master Plan included a new Park Lawn GO Station, related TTC transit improvements, a fine-grained
network of new streets and connections, a range of new open spaces including a new public park, and a
diverse mix of residential, retail, service, entertainment and employment uses. At that time, the Master
Plan contemplated a range of built form typologies including low, mid and high-rise buildings, fifteen
towers ranging in height from 22 to 71 storeys.

e

3.1 Development Site Conditions Along the Rail Corridor

The development is situated south of the Oakville Subdivision at Mile 5.80. The Oakville Subdivision is a
Principal Main Line track. Daily Lakeshore West GO passenger train service and VIA Rail passenger
trains operate on the Oakville Subdivision. Canadian National Railway (CN) maintains operational rights
but freight activity is non-existent and remains unscheduled.

The rail corridor is currently elevated above the development site, however, in the future, the
development will be at-grade with the platform level immediately south of the rail corridor. To plan for this
possibility, the crash wall height is measured from top-of-rail and not the adjacent ground level to ensure
adequate protection of the building is maintained in the future condition.

A small parcel of land sits immediately to the north, owned by the City of Toronto. No development is
currently planned north of the existing rail corridor. A small station may be constructed here in the future
to serve the north platform of Park Lawn GO Station but is not considered in this report.

The existing rail corridor contains 4 mainline tracks. The official track speed is 75mph for passenger
trains and 60mph for (unscheduled) freight trains. There are 2 crossovers near to the site within rail
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corridor, one on the east side of the Gardiner Expressway and one 750m west of the site near Mimico GO
Station. The crossover to the east is not considered an immediate risk to the development site as a train
would have to travel through the tunnel underneath the Gardiner before reaching the site. The crossover
to the west is sufficient distance away from the site that a train derailment in this location would not
directly impact 2150 Lake Shore Blvd. West or Park Lawn GO Station.

Mimico GO station is located approximately 1.2km west of Park Lawn GO and is in the early planning
stages that will result in a mixed-use development and intensification at the station.

Exhibition GO Station is located approximately 3km east of the site and is expected to undergo capital
improvements before 2030 to accommodate increasing passenger service and a rapidly growing
residential and workforce nearby.

While there is a high volume of passenger train service that will increase through the GO Expansion
program, the absence of freight traffic and dangerous goods movement, combined with level boarding
and a setback approaching the standard distance, all contribute to a lower overall risk at the site which,
as indicated above, can be mitigated through the implementation of a crash wall.

Figure 3-1 below provides a general overview of the track alignment relative to the site.

Figure 3-1 — Satellite Aerial of Site Conditions along the Oakville Subdivision
_’;_;@"."_—‘ ':._ L\An’{ ' : o =8 "' /’: g

Site

Track E1
Track E2
Track E3
Track E4

(Source: Google)
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Figure 3-2: Survey of 2150 Lake Shore Boulevard West
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3.2 Current and Future Operating Environment within the Rail Corridor
The study area for rail corridor conditions is between Mimico GO Station to the west and Exhibition GO
Station to the east.

Current Operating Environment

The existing rail corridor contains 4 mainline tracks as part of the Oakville Subdivision. The tracks run in
an east-west direction. At the east end of the site, the rail corridor passes underneath the Gardiner
Expressway.

Approximately 1.2km west of the site is Mimico GO Station. Daily passenger service on the Lakeshore
West lines operates frequently and is expected to increase in the future.

A chain link fence runs along the southern property line separating the site from the rail corridor. There
are no existing maintenance access points to the rail corridor within the vicinity of the site.
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Table 3-1 — Current and Future Operating Environment within the Oakville Subdivision

Conditions

2150 Lake Shore Boulevard West

Rail Corridor

Oakville Subdivision

Classification

Principle Main Line

No. of Tracks

4 existing mainline tracks
0 proposed future mainline track (no expansion planned)

Current: Passenger - 75mph
Current: Freight - 60mph

Speed
Future: Passenger — 75mph
Future: Freight — 60mph
Alignment Straight
Multiple switches in the immediate vicinity (see Figure 3-3)
. The rail corridor is currently elevated above the adjacent site
Elevation

In the future, the adjacent ground level will be raised to the existing track level

Traffic: Current

Lakeshore West GO Line service — approx.125 passenger trains per day
VIA Rail — approx. 20 passenger trains per day
Freight — CN has operational rights but does not operate in this corridor.

*Estimate is based on Metrolinx publicly available train schedules

Traffic: Future

Increase Lakeshore West GO service: 15-min, all-day, two-way service between
Toronto (Union Station)

Total trains per day will exceed 125

Freight — CN to maintain operational rights, but operating ability will decline
because of planned service enhancement

Station Location

Mimico Station approximately 1km to the west of the site.

Proposed
Development

Multi-tower, mixed-use residential development (xx-xx storeys)

New retail / commercial units integrated into the podium

Sensitive use residential units located beyond the minimum recommended 30m
total setback

Non-sensitive uses located within the setback area (ie. parking, storage, retail,
lobby, amenity space)

Crash wall located along the face of development Blocks D1 and D2
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Figure 3-3: Metrolinx Track Diagram (2150 Lake Shore Blvd. W. in red)
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Future Operating Environment

No track expansion is planned in the future. As such, the proposed mitigation strategy is based on the
existing track alignment. The crash wall design and specifications are based on the distance from the
existing Track E4 (see Figure 3-3 above). The design loads consider all the criteria set out in the
FCM/RAC Guidelines, AECOM Guidelines and additional analysis carried out by Hatch as part of the
Energy Balance Analysis to apply Metrolinx train specifications to the overall calculation.

Furthermore, the GO Expansion currently underway will result in a significant increase in the frequency of
passenger train service through this corridor. However, the increase in passenger train service will further
inhibit freight train movement through this corridor as the local area continues to de-industrialize.

Additionally, the Electrification Project is part of Metrolinx’s strategy to increase the service level of the
GO network as well as increase operational efficiency and emission free service and will impact the
Oakville Subdivision in the future.

One aspect that may require design and construction coordination with the development site is the
overhead catenary system that will be introduced as part of the Electrification Project. While sufficient
setback has been maintained to allow for future electrification work within the rail corridor, some
coordination may be required at the site during implementation. Reference — GO Rail Network
Electrification Transit Project Assessment Process Environmental Project Report (October 2017).

While an increase in the overall volume of train traffic is anticipated in the future, the increase in traffic is
expected to be passenger train traffic. However, Metrolinx has an exceptional operating and safety
record compared to freight operators. Electrification of the rail corridor will result in a quieter, safer
environment. The electrification will result in a moderate reduction in the overall noise, a significant
improvement in the air quality, a lowered risk of explosion, and the additional infrastructure in the corridor
will act as a further buffer between active trains and the adjacent buildings.
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4,

Risk Assessment and Mitigation for 2150 Lake Shore

Boulevard West

The following sections are focused on assessing the level of risk posed by the rail corridors onto the
Project by considering all potential derailment scenarios. Then, appropriate mitigation measures are
recommended to improve the risk profile to a level that is acceptable by all stakeholders and will provide
an equivalent level of safety as the established practices for development adjacent to rail corridors (i.e.
the FCM/RAC Guidelines).

Current and future potential derailment scenarios and their impact are identified and assessed on its level
of frequency and severity to determine the scenario’s risk category (i.e. from lowest to highest risk, the

categories are: acceptable, tolerable and intolerable) and finally its mitigation strategy. See Appendix D —
Risk Assessment Matrix for the detailed definitions of the assessment framework.

4.1

Current Potential Derailment Scenarios and Impact
The risk assessment has identified a total of fourteen (14) potential derailment scenarios posed by the
Oakville Subdivision onto the subject Property. Of these scenarios, eight (8) scenarios have been
assessed as low risk, meaning the risk is acceptable and no further mitigation is required. The other
remaining six (6) scenarios are assessed as medium risk, or “tolerable risk,” meaning there is room for
improvement in its mitigation strategy to further reduce the overall risk level that one that is considered
acceptable as reasonably practicable.

Table 4-1 — Current Assessed Risk with Existing Conditions

Current Assessed Risk with Existing Conditions
Hazard Frequency | Severity Residual Risk
Risk Level | Classification
1. Main Line Derailment — Explosive
Derailment of freight train carrying flammable or 1 5 5 Acceptable
hazardous materials
2. Main Line Derailment — Inert
Derailment of freight train alongside the site boundary 1 5 2 AEEEpEilE
3. Mam Line Derailment — Iqert . . 2 5 10 Tolerable
Derailment of passenger train alongside the site boundary
4. Main Line Derailment — Peripheral
Derailment of freight train at speed from east or west of 1 5 5 Acceptable
the property, travelling towards the property
5. Main Line Derailment — Peripheral
Derailment of passenger train at speed from east or west 2 4 8 Tolerable
of the property, travelling towards the property
6. Train Travelling Faster than Zone Speed for Type of
Train
Derailment of freight train at speed greater than max. line 1 5 5 Acceptable
speed through a curve with property on the inside of the
curve
7. Train Travelling Faster than Zone Speed for Type of
Train
Derailment of passenger train at speed greater than max. 1 5 5 Acceptable
line speed through a curve with property on the inside of
the curve
8. Dangerous Goods Leak/Release
From a loaded freight train due to a failure of, or damage 1 4 4 Acceptable
to the railcar carrying said goods
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Current Assessed Risk with Existing Conditions

9. Airborne Train Derailment
Top level of sea-can (double stack intermodal) freight car 1 4 4 Acceptable
becomes airborne in a derailment

10. Crew Member Incapacitated
Controller of the train loses consciousness or ability to use 2 5 10 Tolerable
train controls while train is in motion

11. Runaway Rolling Stock - Explosive
Unattended railcar(s) loaded with dangerous goods begin 1 4 4 Acceptable
moving by gravity without an active prime mover

12. Runaway Rolling Stock - Inert
Unattended railcars, unloaded or loaded with non- 2 3

hazardous goods begin moving by gravity without an € e
active prime mover

13. Movement Exceeds Limits of Authority
Unauthorized movement by a train placing the train in a 2 3 6 Tolerable
position that could be struck by another train

14. Trespassing onto Railroad 3 3 9 Tolerable

Trespassing onto railroad by unauthorized member

Total Assessed Risk Score = 86

The risk assessment was conducted with the understanding that the Oakville Subdivision is
predominantly passenger trains. With over 100 passenger train trips per day operated by Metrolinx,
passenger traffic is projected to increase above current levels.

Freight traffic is expected to continue to be inactive in the corridor. Hazardous and flammable materials
are not scheduled to be transported in this corridor, but rights to schedule such trains are present and so
the possibility for unscheduled trains with hazardous and flammable materials still exists.

4.2 Risk Profile by Operating Environment

The following section assesses the rail corridor based on historical rail transportation occurrence data
from the Transportation Safety Board (TSB). The following assessment is based on accidents/incidents
reported (and investigated) within 5 miles of the development site on the Oakville Subdivision between
2004 to 2019. The following table outlines the number of adverse events occurring within 5 miles of the
site between 2004-2019 and is sorted by rail operator.

Table 4-2: 15-Year Accident Record within 2-mile radius of 2150 Lake Shore Blvd. West

Rail Operator
Accident Type Metrolinx (GO) CN Rail Total
Main Track Train Derailment - 1 1
Non-Main Line Track Derailment 5 8 13
Non-Main Line Track Collision - 1 1
Movement Exceeds Limits of Authority - 2 2
Signal Less Restrictive than Required - 3 3
Trespasser - 2 2
Crossing 1 - 1

(Source: Transportation Safety Board)
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4.2.1 Derailments and Adverse Events

Figure 4-1 below identifies train incidents by the location and associated rail operator within a 1-mile
radius of the site. As is evident by the absence of main track derailments and collisions involving
Metrolinx trains, Metrolinx maintains a very safe operating environment.

Figure 4-1: Reported train incidents within a 1-mile radius

.. r T

| ® @ Non Main Track Train Derailment
() Movement Exceed Limits of Authority

All CN-related incidents occurred prior to Metrolinx ownership and incidents involving this rail operator
have not been recorded since Metrolinx took over the line.

4.2.2 Site-Specific Risk Considerations
Operational environmental factors that demonstrate a medium risk profile at the subject Property include:

e Low Level of Scheduled Freight Operation — CN maintains the rights to operate through
Oakville Subdivision. However due to high volume of passenger trains (and anticipated increase
in passenger train volume), freight train operational window is limited. Under an assumption that
there is one freight train per day through the rail corridor, passenger train service is accounted for
more than 99% of the rail traffic at this site.

e Park Lawn GO Station — Park Lawn GO Station will be situated along the northern boundary of
the site. Level boarding is planned for this station increasing the platform height from 0.127m to
0.585m. The additional platform height will not only result in safer movements on and off the
trains, it will also improve the likelihood a train will be contained within the rail corridor in the event
of a derailment. While there will be significant increase in the total volume of traffic, the nature of
these movements will be entirely different from today. Most trains will be stopping at Park Lawn.
This will result in hundreds of trains accelerating and decelerating past the subject site daily as
opposed to operating normal track design speeds.

e Jordan Guard Rails — The station platform is planned to extend the length of the bridge crossing
Park Lawn Avenue. Bridge crossings require Jordan guard rails to prevent trains from leaving the
track in the event of a derailment. The presence of guard rails don’t prevent a derailment but they
do act as a safety measure to minimize the severity of a catastrophic event.
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e Mimico GO Station — Similar to Park Lawn Station, the presence of Mimico Station contributes to
an overall reduction in the total risk level at 2150 Lake Shore Boulevard West. Mimico GO
Station is located approximately 1.2 km southwest of the site. Trains are slowing down and
operating well below track design speeds as they approach and depart from Union Station.

e Gardiner Expressway Tunnel — at the north end of the site, the rail corridor passes underneath
the Gardiner Expressway in a tunnel that is approximately 190m in length. A retaining wall
envelops the tunnel and supports the highway above. The tunnel itself provides an additional
level of protection from westbound trains.

e Track Alignment - the tracks run tangent along the northern boundary of the property and are
straight in alignment at least 1km in either direction of the planned station.

e Future Electrification Program — it is anticipated that Metrolinx will install positive train control
(PTC) system to GO network in order to “automatically reduce the speed, or stop a train
depending on the conditions on the track ahead (GO Rail Network Electrification TPAP). This
should reduce risks related to exceeding speed limit and movement exceeding limit of authority.

The combination of the discussed factors above and the implementation of a safety barrier can be
reasonably considered to improve the safety and hazard level on the development site that may arise
from the railway operation.

4.3 Mitigation Measures

The FCM/RAC Guidelines recommend a combination of setbacks and safety barriers to principally
mitigate against the risk of a train derailment and achieve rail safety. Consistent with the guidelines, the
Project will apply a combination of horizontal and vertical setback distances and a safety barrier system in
the form of a crash wall to achieve rail safety. The below described are the recommended mitigation
measured being applied in the Project’s site design:

4.31 Application of Setback

Setback Measurement

Setbacks between the rail corridor and the sensitive uses proposed within the development building are a
preferred mitigation measure to act as a physical buffer zone that allows occupants of the development to
escape from the setback area in the event of a derailment, especially if the event results in smoke and/or
fire. The resulting setback area is then defined as a ‘non-sensitive use’ zone, and to make productive use
of this space ‘low-occupancy uses’ are permitted as per the FCM/RAC Guidelines. This includes, but is
not limited to, parking, certain types of retail, common elements of a building such as a lobby, outdoor
recreational spaces and facilities, storage, back-of-house, non-emergency egress corridors and/or service
areas.

Park Lawn GO Station will be located in the setback area for Block D1. An 18m setback, measured from
the edge of the platform is recommended, with an 8m vertical setback for a combined total setback of
27m. The height of the crash wall is recommended to be increased from the minimum 2.135m to 4.0m to
address this reduction in overall setback (see Figure 4-2 below).

The TTC streetcar loop and Park Lawn Station platforms will be located in the setback areas for Block D2.
A 23m horizontal setback to the crash wall at the ground floor will be achieved. Block 2 cantilevers above
the crash wall at Floor 3, reducing the horizontal setback to the face of the building to 18m. However, at
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this height, the 9m vertical setback, combined with the 18m horizontal setback results in a total setback of

27m. Again, the height of the crash wall is recommended to be increased from the minimum 2.135m to
4.0m to address the reduction in overall setback (see Figure 4-3 below).

Setbacks are typically measured from the mutual property line (between the rail corridor and the

development site). Per the FCM/RAC Guidelines, this is to “ensure the entire right-of-way is protected for

potential rail expansion in the future.”

However, for the development site at 2150 Lake Shore Boulevard West, the setback is measured from
the edge of the platform, previously approved by Metrolinx. This approval is indicated in Appendix C.

Figure 4-2:Setback at Block D1
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Figure 4-3: Setback at Block D2

-- Edge-of-Platform -
Property Line

Sensitive Use

BLOOK D2,

g
=
g
T
8

S A AR AR A A A AR A AU A AU A A A MEARER AT EEER RS EE R SRR R

(Source: Hatch)

Rev. A
© Hatch 2020. All rights reserved, including all rights relating to the use of this document or its contents Page | 21



Rail Safety and Development Viability Assessment

2150 Lake Shore Boulevard West H ATC H

4.3.2 Application of Sensitive / Non-Sensitive Uses

Sensitive Uses (or, ‘High-Occupancy’)

The setback recommendations above are intended to separate the rail corridor from sensitive uses
proposed in the development building. Sensitive uses can be understood as ‘high occupancy’ uses.
High-occupancy uses are defined as “uses where routine or normal activities occurring at reasonable
expected times would experience adverse effects from the externalities, such as noise and vibration,
generated from the operation of a railway.” At 2150 Lake Shore Boulevard West, the commercial units
proposed from Floor 3 and above are considered high-occupancy uses and are setback from the rail
corridor 27m through a combined horizontal and vertical distance.

Non-Sensitive Uses (or, ‘Low-Occupancy’)

Productive use of the space within the setback area is allowed for non-sensitive, or ‘low-occupancy’ uses.
Low-occupancy, hon-sensitive uses are defined in the guidelines as “parking, retail, or the common
elements of a building” (i.e. indoor/outdoor recreational spaces and amenities, work-sharing space,
storage/lockers, certain fitness facilities, back-of-house, non-emergency egress corridors).

The setback area for the planned development includes the GO station facilities and TTC streetcar tracks,
as well as the ‘Station Square’ (see Figure 1-1), a passive public space, as well as low-occupancy retail
that will be integrated into the station and development blocks.

4.3.3 Application of Safety Barrier

The FCM/RAC Guidelines recommend the use of safety barriers to absorb the energy impact of a
derailed train. In many settings an earthen berm is an appropriate type of safety barrier. On urban sites
like the subject property, a crash wall is preferred as an alternative form of safety barrier.

In the case of 2150 Lake Shore Boulevard West, a crash wall will act as the primary mitigation in
protecting the development from a train derailment.

The following sections are more detailed recommendations related to the safety barrier design in the
context of the site conditions.

Crash Wall Specifications

The crash wall should be a minimum of 4.0m above top-of-rail where adjacent to a track. At the east and
west ends, the crash wall return may follow the grade to remain 4.0m above the grade. The following list
of recommendations outlines the requirements as set out by the existing guidelines:

e Crash wall to be design in accordance with the AECOM Development of Crash Wall Design
Loads from Theoretical Train Impacts;

e The crash wall is recommended to be built to a minimum thickness of 450mm (0.45m);

e The crash wall height is recommended to be increased from the minimum 2.135m to a total
height of 4.0m high, measured from top-of-rail; and

e The crash wall is required to be structurally isolated from Block D1 and D2 and will be subject to
review by the rail operator during the detailed design stage.
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A detailed Energy Balance Analysis was conducted to determine the specific load impact forces that the
wall must be designed to withstand in a derailment scenario. The Energy Balance report is contained in
Appendix B.

Crash Wall Openings

The existing sets of guidelines do not adequately address rail safety mitigation measures at transit
stations. Typically, interaction with the rail corridor is discouraged. However, transit stations encourage
interaction with the rail corridor.

To achieve a development that is in line with Metrolinx’s transit-oriented development strategy and station
delivery model, the site owner will explore the feasibility of providing openings in the crash wall to
facilitate interaction between the GO Station and the development site. The openings will allow for a
seamless transition between the commercial office building and Park Lawn GO Station.

Given the point loads determined by the Energy Balance approach, a derailed train is expected to lose
most of its momentum and energy before it reaches the crash wall.

Openings in the crash wall will be presented to the rail operator during the subsequent design stage. The
structural engineer will provide evidence that the wall will be able to withstand the anticipated impact
loads from a derailed train. Additional measures may be required to address concerns about smoke, fire,
and flying debris in the event of a derailment.

Safety Barrier Returns

Similar to the design of the crash wall, returns are recommended at the east and west end of the
development, where appropriate. The location and extent of the returns will be further discussed during
the detailed design phase. There may be instances where existing infrastructure limits the need for
returns. However, at this time, we acknowledge that wall returns are a common requirement in the
construction of crash walls.

Crash wall returns are recommended to be 3 - 6m in length to protect from a potential derailment of east
or west bound trains. The returns will be built to the same specifications as the crash wall, if deemed
necessary during the peer review.

Figure 4-4 below identifies the approximate locations of the proposed wall returns.

Figure 4-4: Crash Wall Returns
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Structural Considerations

Our recommendation is that the crash wall be structurally independent and isolated from the
superstructure and vibrationally isolated to the substructure supporting the sensitive uses above (i.e. an
isolation gap / expansion joint between the crash wall and the podium).

A full Constructability Report will be provided at the subsequent stage when detailed design and
construction programming begins as part of a full Site Plan Control application.

Recommendation:

The AECOM Crash Wall Design Guidelines dictate that, “crash walls greater than 25 feet (7.6m) from the
centreline of track shall be a minimum of 7 feet (2.135m) above the adjacent groundline™.

The crash wall is recommended to be increased to a height of 4.0m to meet the requirements of the rail
operator to allow for a reduced setback.

4.4

offer.

Future Potential Derailment Scenarios and Impact
In the future condition, when mitigation measures herein are applied as recommended, the risk levels of
all fourteen (14) identified potential derailment scenarios are lowered to an acceptable/tolerable level of
risk. In other words, the property has been made equivocally safe to what the standard measure would

Table 4-3: Future Assessed Risk with Protective Measures Applied

Future Assessed Risk with Protective Measures Applied
Hazard Frequency | Severity Residual Risk Have Future Conditions
Risk Level | Classification been Improved,
Unchanged or Worsened?
1. Main Line Derailment — 1 4 4 Acceptable Improved (+)
Explosive Residual risk levels have
improved from 5 to 4
2. Main Line Derailment — 1 4 4 Acceptable Improved (+)
Inert (Freight) Residual risk levels have
improved from 5 to 4
3. Main Line Derailment — 2 3 6 Tolerable Improved (+)
Inert (Passenger) Residual risk levels have
improved from 10 to 6
4. Main Line Derailment — 1 3 3 Acceptable Improved (+)
Peripheral (Freight) Residual risk levels have
improved from 5 to 3
5. Main Line Derailment — 1 4 4 Acceptable Improved (+)
Peripheral (Passenger) Residual risk levels have
improved from 8 to 4
6. Train Travelling Faster 1 4 4 Acceptable Improved (+)
than Zone Speed for Residual risk levels have
Type of Train (freight) improved from 5 to 4
7. Train Travelling Faster 1 4 4 Acceptable Improved (+)
than Zone Speed for Residual risk levels have
Type of Train improved from 5 to 4
(passenger)
8. Dangerous Goods 1 3 3 Acceptable Improved (+)
Leak/Release Residual risk levels have
improved from 4 to 3
2 AECOM. Development of Crash Wall Design Loads from Theoretical Train Impact. 2014
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Future Assessed Risk with Protective Measures Applied
9. Freight Car Becomes 1 2 2 Acceptable Improved (+)
Airborne in a Derailment Residual risk levels have
improved from 4 to 2
10. Crew Member 2 2 4 Acceptable Improved (+)
Incapacitated Residual risk levels have
improved from 10 to 4
11. Runaway Rolling Stock - 1 3 3 Acceptable Improved (+)
Explosive Residual risk levels have
improved from 4 to 3
12. Runaway Rolling Stock - 2 2 4 Acceptable Improved (+)
Inert Residual risk levels have
improved from 6 to 4
13. Movement Exceeds 2 2 4 Acceptable Improved (+)
Limits of Authority Residual risk levels have
improved from 6 to 4
14. Trespassing onto 1 3 3 Acceptable Improved (+)
Railroad Residual risk levels have
improved from 9 to 3

Total Assessed Risk Score = 52

Of the previous six (6) identified medium-risk scenarios where there is room for improvement in its
mitigation strategy under current conditions, they have all been improved and made safer under future
conditions once the recommended, principal mitigation measure of a crash wall that withstands the worst-
case scenario is applied.

5. Additional Risks and Considerations

While the focus of this study is on rail safety and appropriate mitigation, there are other potential risks to
both the public and rail operations that are typically addressed through the application of standard
setbacks. The following risks must be identified and properly mitigated at the subsequent planning
stage, the Site Plan Application, where the detailed design will formalize the recommendations put
forward in this report and the following supporting studies:

- Noise and Vibration

- Stormwater Management
- Geotechnical Investigation
- Air Quality

- Smoke and Fire Protection

At the ZBA stage, the intention of this report is to provide the rail operator, Metrolinx, and the City of
Toronto an opportunity to assess the risk mitigation strategy proposed for the site. The primary intention
of the ZBA is to determine appropriate land use, building massing criteria, and property setbacks. As
such, the following studies are recommended to be carried out to