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1. Introduction

1.1 Purpose of this Report

GHD Limited (GHD) was retained by South Service Holding Corp. (Client) to prepare a Noise and Vibration Impact
Study (Study) for the proposed high-rise residential Development (Development) located at 420-468 South Service
Road East, Oakville, Ontario (Site). This Study has been prepared in support of the planning applications for the
Development in accordance with the following guidelines:

—  Ontario Ministry of Environment, Conservation and Parks (MECP) guideline NPC-300 “Environmental Noise
Guideline: Stationary and Transportation Sources — Approval and Planning” (2013)

—  Federation of Canadian Municipalities (FCM) & The Railway Association of Canada (RAC) document entitled
"Guidelines for New Development in Proximity to Railway Operations, May 2013"

— Halton Region Regional Official Plan Guidelines “Noise Abatement Guidelines (2014)

1.2 Site and Development Description

The Site is located at 420-468 South Service Road East, Oakville, Ontario, approximately 210 metres northeast of
Trafalgar Road and approximately 15 metres southeast of the QEW. The GO Transit Oakville Subdivision Rail Line
runs approximately 90 metres southeast from the Site. A key plan is included as Figure 1.1, which shows the location
of the Site in relation to these transportation corridors.

The Site is currently zoned as Employment (6T-32T-MTE). The lands surrounding the Site predominantly include
properties zoned as Employment (MTE, E1, E2), Commercial (C2, C3, MTC, E4), and Utility (U) in all cardinal
directions, Residential to the northwest and southeast and a few additional zoning categories dispersed around a
one-kilometre radius around the Site (including designations such as: Future Development, Community Use,
Institutional, Natural Area, and Park). A zoning map is included in Figure A.1 of Appendix A.

The area surrounding the Site is relatively flat apart from a few bridge features (for instance, the Trafalgar Road bridge
over the QEW), and there are several intervening structures that obstruct the line of sight to the roadways, particularly
at the lower floors.

GHD conducted a site visit on September 27, 2024, to record observations regarding significant sources of noise and
vibration in the area surrounding the Development. GHD observed that sound levels at the site were generally
dominated by noise from Highway 403/QEW, and noise/vibration from off-site industrial activity was not
audible/perceptible during the site visit.

The Development consists of 14 high-rise residential towers ranging from 35 to 48 storeys tall, with ten podiums at the
bases of the towers all at six storeys tall. There are publicly accessible parks planned for central areas of each block.
Locations of outdoor amenities are not known at this time but are expected to be provided at grade and/or on the roofs
of the podiums. The Development Concept Plan is provided in Appendix A for reference.

1.3  Scope and Limitations

This report: has been prepared by GHD for South Service Holding Corp. and may only be used and relied on by South
Service Holding Corp. for the purpose agreed between GHD and South Service Holding Corp. as set out in section 1.1
of this report.

GHD otherwise disclaims responsibility to any person other than South Service Holding Corp. arising in connection
with this report. GHD also excludes implied warranties and conditions, to the extent legally permissible.

The services undertaken by GHD in connection with preparing this report were limited to those specifically detailed in
the report and are subject to the scope limitations set out in the report.
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The opinions, conclusions and any recommendations in this report are based on conditions encountered and
information reviewed at the date of preparation of the report. GHD has no responsibility or obligation to update this
report to account for events or changes occurring subsequent to the date that the report was prepared.

The opinions, conclusions and any recommendations in this report are based on assumptions made by GHD
described in this report. GHD disclaims liability arising from any of the assumptions being incorrect.

2. Sound and Vibration Criteria

2.1 Halton Region Noise Abatement Guidelines

Halton Region’s Noise Abatement Guidelines (HRNAG) were reviewed in the context of this Study. The HRNAG
provides information on the requirements for mitigation. Section 4.0 of the HRNAG, which addresses new
developments, states that developer will be required to abate noise originating from traffic, industrial and commercial
plazas, and/or other noise sources which exceed the Ministry of the Environment (since renamed the Ministry of
Environment, Conservation and Parks) guidelines. The relevant noise guidelines and criteria of the Ministry of
Environment, Conservation and Parks (MECP) are summarized in Section 2.2 and 2.3 of this Study.

2.2 Road and Rail Traffic Criteria

Under NPC-300, road and rail traffic noise impacts are evaluated separately for exterior receptors and interior
receptors based on the average day (07:00 to 23:00) and night (23:00 to 07:00) noise impacts. The sound levels are
expressed in terms of A-weighted equivalent sound levels (Leq).

NPC-300 defines two categories of receivers for transportation noise:

—  Plane of Window (POW): Point corresponding with the centre of a window of a sensitive space.

— Outdoor Living Area (OLA): Outdoor location intended and designed for quiet enjoyment of the outdoor
environment that is readily accessible from the building (e.g., backyards, front yards, gardens, terraces, patios).
Private balconies and terraces are only considered OLAs if they are greater than 4 metres in depth and if they are
the only outdoor living area for the occupant(s).

NPC-300 specifies sound level limits for POW and OLA receivers as summarized in Table 2.1 below.

Table 2.1 Road Traffic — Outdoor Sound Level Limits

Receiver Category Sound Level Limit (dBA)
Day (16-hour Leq) Night (8-hour Leq)

Plane-of-Window (POW) 55 50
Outdoor Living Area (OLA) 55 N/A

For POWSs, combined road and rail traffic sound levels exceeding the corresponding criteria above would require
additional controls for MECP compliance. Depending on the magnitude of the exceedances, additional controls may
include ventilation requirements, requirements for building envelope elements, and/or noise warning clauses. For
sound levels greater than 55 dBA and less than or equal to 65 dBA during the day or greater than 50 dBA and less
than or equal to 60 dBA during the night, the building should be designed with a provision for the installation of central
air conditioning in the future, at the occupant’s discretion with the inclusion of warning clause Type C. If the sound
levels are greater than 65 dBA during the day or greater than 60 dBA at night, installation of central air conditioning
should be implemented with the inclusion of warning clause Type D.

For OLAs, road traffic sound levels exceeding the daytime limit indicated above would require design of noise barriers
to achieve the target, and/or warning clauses. NPC-300 states that sound levels up to 5 dBA above the OLA sound
level limit (i.e., up to 60 dBA) are acceptable with the use of an appropriate noise warning clause.
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If POW sound levels from future road traffic exceed 65 dBA during the day or 60 dBA at night, or if sound levels from
future rail traffic exceed 60 dBA during the day or 55 dBA at night, building envelope components must be designed to
achieve the indoor sound level limits of NPC-300. The indoor sound level limits for road and rail traffic are summarized
in Table 2.2 below.

Table 2.2 Road and Rail Traffic — Indoor Sound Level Limits (Residential uses)

Road Sound Level Limits (dBA) Rail Sound Level Limits (dBA)

Day Night Day Night
(16-hour Leq) (8-hour Leq) (16-hour Leq) (8-hour Leq)

Indoor living areas (excluding sleeping quarters) | 45 45 40 40
Sleeping quarters 45 40 40 35

Receiver Category

NPC-300 includes supplementary road traffic indoor sound level limits for non-residential sensitive land uses, which
are summarized in Table 2.3 below.

Table 2.3 Road and Rail Traffic — Indoor Sound Level Limits (Non-Residential uses)

Receiver Category Road Sound Level Limits (dBA) Rail Sound Level Limits (dBA)

Day Night Day Night
(16-hour Leq) (8-hour Leq) (16-hour Leq) (8-hour Leq)

General offices, reception areas, retail stores, etc. 50 - 45 -

Hospitals, schools, nursing/retirement homes, 45 - 40 -
daycare centres, theatres, places of worship,

libraries, individual or semi-private offices,

conference rooms, reading rooms, etc.

Sleeping quarters of hotels/motels - 45 - 40
Sleeping quarters of hospitals, nursing/retirement - 40 - 35
homes, etc.

2.3  Stationary Noise Limits
2.3.1  MECP Standard Limits

NPC-300 defines stationary noise sources as sound from all sources that are normally operated within the property
lines of a facility. The noise impact from stationary sources is evaluated based on operations during a predictable
worst-case hour. Stationary noise assessment criteria are generally determined based on the MECP's minimum
exclusionary sound level limits, as presented in NPC-300, in comparison to the background sound levels experienced
in the area.

The Site is in what would generally be considered a Class 1 acoustic environment as defined by NPC-300, as the
acoustic environment is dominated by human activities (i.e., road traffic). Since the day and evening sound limits are
equivalent in a Class 1 area, the day and evening periods are consolidated into a single day period from 7 am to

11 pm.
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Table 2.4 below summarizes the MECP's minimum exclusionary sound level limits for Class 1 areas, which are
expressed in terms of 1-hour equivalent sound levels (1-hour Leq):

Table 2.4 MECP Minimum Exclusionary Sound Level Limits for Steady Sound — Class 1 Area

Point of Reception Type Sound Level Limits (dBA)
Day (7am — 11pm) Night (11pm — 7am)
50 45

Outdoor space 50 -

Plane of window

Impulse noise sources are evaluated separately from steady noise sources. However, no significant impulse noise
sources were identified during field review; therefore, an impulse noise assessment is not considered warranted.

2.3.2 Background Sound Levels

GHD conducted a background sound level assessment to evaluate the existing background noise due to road traffic
on the QEW, Trafalgar Road, Cornwall Road, and South Service Road East. Background noise was modelled in
CadnaA, which was set to predict noise emission rates in accordance with the United States of America's (US)
Department of Transportation's Traffic Noise Model (TNM). These noise emissions were validated with STAMSON,
the MECP's computerized model of the Ontario Road Noise Analysis Method for Environment and Transportation
(ORNAMENT). The applicable noise criteria at a point of reception are based on the higher of the background sound
level and the MECP's minimum sound level limits, as noted in Section 2.2.1.

The computer model input parameters include, among other data, the number of road segments, number of house
rows, the positional relationship of the receptor to a noise source or barrier in terms of distance, elevation and angle,
the basic site topography, the ground surface type, traffic volumes, traffic composition, and speed limit.

Hourly traffic counts from 2019 for the QEW (Highway 403) were obtained from the Ontario Ministry of Transportation.
Additionally, TMC data was obtained from Halton Region. These counts were used to determine the minimum hourly
count during the day and nighttime periods based on a published typical hourly traffic distribution for noise modelling
(VanDelden et al, 2008).

Table 2.5 Background Road Traffic Parameters

Road Segment Minimum Hourly Minimum Hourly Commercial Vehicle Rates
Daytime Vehicles Nighttime Vehicles (medium trucks / heavy trucks)
QEW 951

4228 5% /1 15%
Trafalgar Road (60km/h) 523 42 0% /2%
Trafalgar Road (50km/h) 523 42 0% /2%
South Service Road East 104 8 0% /1%
Cornwall Road 411 33 0% /4%

The above road traffic data was used to calculate background sound levels at the fagades and outdoor points of
reception of the Development using the detailed model methodology described in Section 3.1 of this Study. Predicted
noise levels exceed the Class 1 exclusionary limits at the worst-case facades of the development. Figure 2.1 shows
the lowest predicted road traffic sound levels at each of the outer fagades and outdoor points of reception of the
Development based on the road traffic data summarized above. The lowest sound levels generally occur at the tallest
floor level (142.5 metres above grade) and increase towards the lower floors due to closer proximity and increased
exposure to the QEW.

Where the predicted background sound level due to road traffic exceeds the corresponding minimum exclusionary
sound level limit of NPC-300 (see Table 2.4), the background sound level is instead used as the criteria for
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assessment of stationary noise impacts. The applicable site-specific sound level limits for the Development are
summarized as follows:

Table 2.6 Applicable Sound Level Limits for Steady Sound

Worst-case Fagade / POR ID Sound Level Limits (dBA)
Day (7am — 7pm) Night (11pm — 7am)
64 55

Block 1 — Podium of Tower C

Block 2 — Podium of Tower H 68 62
Block 3 — Podium of Tower M 66 60
Block 4 — Podium of Tower | 66 60

The applicable guideline sound level limits for regular scheduled testing of emergency equipment (e.g., standby
generator) are 5 dBA higher than the corresponding values above.

24 Rail Vibration Criteria

The Federation of Canadian Municipalities (FCM) & The Railway Association of Canada (RAC) document entitled
"Guidelines for New Development in Proximity to Railway Operations, May 2013" (GNDPRO) contains criteria for
assessment of ground-borne vibration due to rail operations. According to the GNDPRO, if the proposed dwelling units
of a proposed development are located more than 75 m from the railway right-of-way, vibration measurements are not
required. The nearest proposed buildings of the Development are approximately 120 metres from the right-of-way of
the CN Oakville Subdivision rail line; therefore, vibration measurements are not required.

3. Transportation Noise Impact Assessment

3.1 Methodology

The roadways near the Site were modelled as line sources in CadnaA using sound power levels determined from
STAMSON. The STAMSON generated sound power levels were then applied to equation 36 of the United States of
America’s (US) Department of Transportation’s Traffic Noise Model 3.0 (TNM 3.0) Technical Manual. This equation is
used to determine the noise spectra for cars, medium trucks, and heavy trucks depending on road and vehicle
conditions. For the purposes of this assessment, average pavement type and vehicles operating at full throttle was
assumed.

Rail traffic noise levels are modelled as line sources of sound using the rail source element in CadnaA using the
US Federal Transit Administration and Federal Railway Administration’s prediction algorithm (FTA/FRA Model). The
rail noise sources were set to use noise emission rates calculated using STAMSON.

The 3D CadnaA model accounts for the complex geometry at the Site and the surrounding area. The area surrounding
the Site features significant elevation changes near the highway ramps, which have been captured in the model using
ground elevation data from the Development Concept (Appendix A) and the area surrounding the Site obtained from
Region of Halton Open Data. Road traffic noise levels were predicted at all POWs of the Development using the
Building Noise Map feature of CadnaA, and at OLAs using point receivers.

To demonstrate that the model is generally consistent with the STAMSON model that is the standard in Ontario, a
sample STAMSON calculation is included in Appendix B representing a northwest fagade of the podium of Tower A,
19.5 metres above grade (m A.G.). The prediction results are within £ 1 dBA of the CadnaA noise predictions,
indicating that the CadnaA model is consistent with STAMSON. Appendix B also includes Figure B.1 which displays
the sample calculation locations for ease of reference.
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3.2  Traffic Input Parameters
3.2.1 Road Traffic Data

Future road traffic model parameters used in this Study is summarized as follows:

Table 3.1 Future (2035) Road Traffic Input Parameters
(kmlh) (medium trucks / heavy trucks)
254,812 85% 1 15% 5% / 15%
Trafalgar Road (60km/h) 55,000 60 90% / 10% 0% / 2%
Trafalgar Road (50km/h) 55,000 50 90% / 10% 0% /2%
South Service Road East 5,469 60 90% / 10% 0% /1%
Cornwall Road 21,566 60 90% / 10% 0% / 4%
North Service Road East 11,350 60 90% / 10% 0% /4%
Chartwell Road 6,395 50 90% / 10% 0% /4%

Road traffic volumes for the QEW were obtained from data published by the Ontario Ministry of Transportation (MTO)
in the form of Summer Average Daily Traffic (SADT) volumes for the year 2021 (SADT is used because it is higher
than the AADT in this case). Based on the MTO'’s published data, the average annual SADT growth rate from 2015 to
2021 was 0.49%, which was used to forecast the volumes to 2035. The day / night split and commercial vehicle rates
were calculated based on the hourly traffic counts.

Road traffic volumes for South Service Road East, and Cornwall Road were obtained from the Region of Halton in the
form of Turning Movement Counts (TMC) for the year 2024. Traffic data for Trafalgar Road was obtained as ultimate
traffic volumes. GHD applied an assumed growth rate of 2.5% to the TMC data to estimate the future 2035 AADT. A
day / night split of 90% / 10% was assumed. Commercial vehicle rates were determined based on the TMC reports.
AADT values were estimated from the TMC counts based on guidance from the Ontario Traffic Manual.

Road traffic volumes for North Service Road East and Chartwell Road were obtained from the Town of Oakville open
data in the form of AADT volumes for the year 2018. GHD applied an assumed growth rate of 2.5% to estimate the
future 2035 AADT. A day / night split of 90% / 10% was assumed. Commercial vehicle rates were conservatively
assumed to be equal to those of Cornwall Road.

Figure 1.1 shows the location of the roadways noted above in relation to the Site. All road traffic data referenced in this
Study is included in Appendix C.

3.2.2 Rail Traffic Data

Future rail traffic model parameters used in this Study are summarized as follows:

Table 3.2 Future (2035) Rail Traffic Input Parameters
Rail Source Future Future Locomotive Max. Max. Cars
Daytime Nighttime Type Locomotives per Train
Trains Trains per Train
CN Rail — Oakville Subdivision 4 5 Diesel 4 25 97
(Way Freight)
Via Rail — Oakville Subdivision 18 0 Diesel 2 10 153
GO Rail — Oakville Subdivision 354 54 Diesel 1 10 153
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Rail traffic data for CN freight, way freight, and VIA Rail passenger traffic operating on the GO Rail Line - Oakuville
Subdivision was obtained from Canadian National (CN) railway. Future rail volumes for these rail traffic sources were
estimated using an assumed annual growth rate of 2.5%.

Future 2035 forecast rail traffic data for the GO Rail Line traffic operating on the Oakville Subdivision was obtained
from Metrolinx. As per Metrolinx’s recommendations, despite the planned future electrification of GO trains on the
Oakyville Subdivision, all locomotives were modelled as diesel locomotives.

Figure 1.1 shows the location of the rail line noted above in relation to the Site. All rail traffic data referenced in this
Study is included in Appendix C.

3.3 Road and Rail Traffic Results

3.3.1  Plane of Window Receivers

Predicted future road and rail traffic noise impacts at the worst-case POW receivers of the Development are
summarized as follows:

Table 3.3 Future Road and Rail Noise Levels — Plane of Window
Exceeded?
Day
Tower A Northeast 80 76 64 59 80 76 Yes
Southeast | 66 62 66 61 69 65 Yes
Southwest | 79 75 65 60 79 75 Yes
Northwest | 82 78 53 48 82 78 Yes
Tower B Northeast 79 75 61 56 79 75 Yes
Southeast | 67 62 65 60 69 64 Yes
Southwest | 79 74 63 58 79 74 Yes
Northwest | 82 77 53 48 82 77 Yes
Podium of Towers A and B Northeast 81 76 60 55 81 76 Yes
Southeast | 67 62 63 58 68 63 Yes
Southwest | 80 75 63 58 80 75 Yes
Northwest | 83 78 59 54 83 78 Yes
Tower C Northeast 73 69 64 59 74 69 Yes
Southeast | 65 60 68 63 70 65 Yes
Southwest | 74 70 68 63 75 71 Yes
Northwest | 76 71 57 52 76 71 Yes
Podium of Tower C Northeast 70 65 63 58 7 66 Yes
Southeast | 64 59 65 60 68 63 Yes
Southwest | 74 69 65 60 75 70 Yes
Northwest | 74 70 60 55 74 70 Yes
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Building Future Noise Levels (dBA) Limits

Exceeded?
Day
Tower D Northeast 76 71 64 59 76 71 Yes
Southeast | 64 59 67 62 69 64 Yes
Southwest | 75 71 64 60 75 71 Yes
Northwest | 79 74 53 49 79 74 Yes
Podium of Tower D Northeast 77 73 63 58 77 73 Yes
Southeast | 64 59 64 59 67 62 Yes
Southwest | 77 73 64 59 77 73 Yes
Northwest | 79 75 60 55 79 75 Yes
Tower E Northeast 76 72 65 60 76 72 Yes
Southeast | 65 61 66 61 69 64 Yes
Southwest | 76 71 64 59 76 71 Yes
Northwest | 79 75 53 49 79 75 Yes
Podium of Tower E Northeast 77 72 64 59 77 72 Yes
Southeast | 66 62 64 59 68 64 Yes
Southwest | 77 72 63 58 77 72 Yes
Northwest | 79 75 60 55 79 75 Yes
Tower F Northeast 79 75 64 59 79 75 Yes
Southeast | 68 64 66 61 70 66 Yes
Southwest | 79 75 61 56 79 75 Yes
Northwest | 82 78 53 48 82 78 Yes
Tower G Northeast 79 75 66 62 79 75 Yes
Southeast | 69 65 66 61 7 66 Yes
Southwest | 79 75 61 57 79 75 Yes
Northwest | 82 78 53 48 82 78 Yes
Podium of Towers F and G Northeast 81 77 66 61 81 77 Yes
Southeast | 69 65 65 61 70 66 Yes
Southwest | 80 76 59 55 80 76 Yes
Northwest | 83 78 59 54 83 78 Yes
Tower H Northeast 75 71 69 64 76 72 Yes
Southeast | 65 60 69 64 70 65 Yes
Southwest | 74 70 60 55 74 70 Yes
Northwest | 76 72 60 55 76 72 Yes
Podium of Tower H Northeast 75 70 67 62 76 71 Yes
Southeast | 68 63 67 62 71 66 Yes
Southwest | 71 66 62 57 72 67 Yes
Northwest | 75 70 60 55 75 70 Yes
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Building Future Noise Levels (dBA) Limits

Exceeded?
Day
Tower | Northeast 69 64 69 64 72 67 Yes
Southeast | 65 60 70 65 7 66 Yes
Southwest | 71 67 68 63 73 68 Yes
Northwest | 72 68 62 57 72 68 Yes
Tower J Northeast 66 62 71 66 72 67 Yes
Southeast | 57 52 73 68 73 68 Yes
Southwest | 70 66 70 65 73 69 Yes
Northwest | 71 66 62 58 72 67 Yes
Podium of Towers | and J Northeast 64 59 69 64 70 65 Yes
Southeast | 58 53 71 66 71 66 Yes
Southwest | 70 66 68 63 72 68 Yes
Northwest | 71 66 62 57 72 67 Yes
Tower K Northeast 69 65 68 63 72 67 Yes
Southeast | 56 51 71 67 71 67 Yes
Southwest | 69 65 69 64 72 68 Yes
Northwest | 72 67 60 55 72 67 Yes
Podium of Tower K Northeast 70 66 68 63 72 68 Yes
Southeast | 58 53 70 65 70 65 Yes
Southwest | 66 62 68 61 70 65 Yes
Northwest | 70 66 63 58 71 67 Yes
Tower L Northeast 70 66 69 64 73 68 Yes
Southeast | 58 52 Al 67 7 67 Yes
Southwest | 70 65 68 63 72 67 Yes
Northwest | 72 68 61 57 72 68 Yes
Podium of Tower L Northeast 67 62 68 63 71 66 Yes
Southeast | 58 53 70 65 70 65 Yes
Southwest | 70 65 67 63 72 67 Yes
Northwest | 70 66 62 57 71 67 Yes
Tower M Northeast 72 67 69 64 74 69 Yes
Southeast | 65 61 70 65 71 66 Yes
Southwest | 69 65 68 63 72 67 Yes
Northwest | 73 68 62 57 73 68 Yes
Tower N Northeast 71 66 70 66 74 69 Yes
Southeast | 58 53 73 68 73 68 Yes
Southwest | 67 62 70 66 72 67 Yes
Northwest | 71 67 63 58 72 68 Yes
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Building

Podium of Towers M and N

Northeast 72 68
Southeast | 60 55
Southwest | 67 63
Northwest | 72 67

Day

68 63
69 64
67 62
63 58

Future Noise Levels (dBA)

73 69
70 65
70 66
73 68

Limits
Exceeded?

Yes
Yes
Yes

Yes

As seen above, future road and rail noise levels at the fagades generally range from 67 dBA to 83 dBA during the day
and 62 dBA to 78 dBA at night. These sound levels are sufficiently high that the Development must incorporate
physical noise mitigation and noise warning clauses in accordance with NPC-300, which are described further in
Section 3.4. Figure 3.1 shows the predicted road noise levels at the fagades throughout the Development.

3.3.2 Outdoor Living Areas

The design of the Development is preliminary, and specific locations for outdoor amenity spaces are not yet known. It
is expected that outdoor amenity spaces would be located at grade or on the roofs of the podiums. Tables 3.4 through
3.6 present the predicted cumulative road and rail noise levels at various potential outdoor amenity space locations.

Predicted future road traffic noise impacts at the worst-case OLA receivers of the Development are summarized as

follows:

Table 3.4

Receiver
[»)

OLA-01a

OLA-01b

OLA-O1c

OLA-01d

OLA-O1e

OLA-01f

OLA-01g

OLA-01h

Cumulative Road and Rail Noise Levels — Outdoor Living Areas (Block 1)

Receiver Description

Potential Block 1 outdoor amenity space located at
grade (1.5 metres above grade [m AG])

Potential Block 1 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 1 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 1 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 1 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 1 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 1 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 1 outdoor amenity space located on
podium roof (19.5 m AG)

Cumulative
Road and Rail

Daytime Noise
Level (dBA)

61

69

73

78

68

70

69

74

Daytime
Sound
Level Limit
(dBA)

55

55

55

55

55

55

55

55

Mitigation / Warning
Clause Requirements

Likely feasible with
acoustic barrier and
warning clause Type B

Potentially feasible with
tiered podium to provide
acoustic screening, with
warning clause Type B

Unlikely feasible

Unlikely feasible

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Unlikely feasible

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Unlikely feasible
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Receiver
[»)

OLA-01i

OLA-01j

OLA-01k

OLA-011

Table 3.5

Receiver
[»)

OLA-02a

OLA-02b

OLA-02c

OLA-02d

OLA-02e

OLA-02f

Receiver Description

Potential Block 1 outdoor amenity space located on
roof of Tower A (136.5 m AG)

Potential Block 1 outdoor amenity space located on
roof of Tower B (145.5 m AG)

Potential Block 1 outdoor amenity space located on
roof of Tower D (136.5 m AG)

Potential Block 1 outdoor amenity space located on
roof of Tower C (121.5 m AG)

Cumulative
Road and Rail

Daytime Noise
Level (dBA)

65

64

64

65

Cumulative Road and Rail Noise Levels — Outdoor Living Areas (Block 2)

Receiver Description

Potential Block 2 outdoor amenity space located at
grade (1.5 metres above grade [m AG])

Potential Block 2 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 2 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 2 outdoor amenity space located on
podium roof (19.5 m AG)

Potential Block 2 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 2 outdoor amenity space located on
podium (19.5 m AG)

Cumulative
Road and Rail

Daytime Noise
Level (dBA)

61

72

7

70

68

78

Daytime
Sound
Level Limit
(dBA)

55

55

55

55

Daytime
Sound
Level Limit
(dBA)

55

55

55

55

55

55

Mitigation / Warning
Clause Requirements

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Mitigation / Warning
Clause Requirements

Likely feasible with
acoustic barrier and
warning clause Type B

Unlikely feasible

Unlikely feasible

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Unlikely feasible
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Receiver
[»)

OLA-02g

OLA-02h

OLA-02i

OLA-02j

Table 3.6

Receiver
[»)

OLA-03a

OLA-03b

OLA-03c

OLA-03d

OLA-03e

Receiver Description

Potential Block 2 outdoor amenity space located on
roof of Tower F (145.5 m AG)

Potential Block 2 outdoor amenity space located on
roof of Tower G (136.5 m AG)

Potential Block 2 outdoor amenity space located on
roof of Tower H (121.5 m AG)

Potential Block 2 outdoor amenity space located on
roof of Tower E (136.5 m AG)

Cumulative
Road and Rail

Daytime Noise
Level (dBA)

64

64

65

64

Cumulative Road and Rail Noise Levels — Outdoor Living Areas (Block 3)

Receiver Description

Potential Block 3 outdoor amenity space located at
grade (1.5 metres above grade [m AG])

Potential Block 3 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 3 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 3 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 3 outdoor amenity space located on
podium (19.5 m AG)

Cumulative
Road and Rail

Daytime Noise
Level (dBA)

66

70

69

69

68

Daytime
Sound
Level Limit
(dBA)

55

55

55

55

Daytime
Sound
Level Limit
(dBA)

55

55

55

55

55

Mitigation / Warning
Clause Requirements

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Mitigation / Warning
Clause Requirements

Likely feasible with
acoustic barrier and
warning clause Type B

Unlikely feasible

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B
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Receiver
[»)

OLA-03f

OLA-03g

OLA-03h

Table 3.7

Receiver
[»)

OLA-04a

OLA-04b

OLA-04c

OLA-04d

OLA-04e

OLA-04f

OLA-04g

Receiver Description

Potential Block 3 outdoor amenity space located on
roof of Tower J (106.5 m AG)

Potential Block 3 outdoor amenity space located on
roof of Tower | (121.5 m AG)

Potential Block 3 outdoor amenity space located on
roof of Tower K (136.5 m AG)

Cumulative
Road and Rail

Daytime Noise
Level (dBA)

65

64

63

Cumulative Road and Rail Noise Levels — Outdoor Living Areas (Block 4)

Receiver Description

Potential Block 4 outdoor amenity space located at
grade (1.5 metres above grade [m AG])

Potential Block 4 outdoor amenity space located at
grade (1.5 m AG)

Potential Block 4 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 4 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 4 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 4 outdoor amenity space located on
podium (19.5 m AG)

Potential Block 4 outdoor amenity space located on
roof of Tower L (136.5 m AG)

Cumulative
Road and Rail

Daytime Noise
Level (dBA)

66

69

67

68

73

70

63

Daytime
Sound
Level Limit
(dBA)

55

55

55

Daytime
Sound
Level Limit
(dBA)

55

55

55

55

55

55

55

Mitigation / Warning
Clause Requirements

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B

Mitigation / Warning
Clause Requirements

Likely feasible with
acoustic barrier and
warning clause Type B

Likely feasible with
acoustic barrier and
warning clause Type B

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Potentially feasible with
tiered podium to provide
acoustic screening of
QEW, with warning
clause Type B

Unlikely feasible

Unlikely feasible

Likely feasible with
amenity space located
southeast of mechanical
penthouse plus acoustic
barriers and warning
clause Type B
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during the same hour and are evaluated cumulatively. Noise emissions from heavy truck movements were modelled
using reference sound levels published by the United States Federal Highway Administration.

4.2.2 HVAC Equipment

The maijority of the buildings surrounding the Site utilize roof-mounted heating, ventilation, and air conditioning (HVAC)
equipment. GHD modelled these sources using representative sound data for similar HVAC units. These units are
conservatively modelled to operate continuously during the day and evening, and on a 50% duty cycle at night

(30 minutes per hour).

4.2.3 Automotive Service

The automotive service facility (Assured Automotive) southwest of the site performs service/maintenance work on
automobiles. Based on GHD’s experience, the primary sources of noise emissions associated with service activities at
these facilities are periodic operations of pneumatic impact wrenches. GHD modelled this source using representative
sound data for pneumatic impact wrenches from GHD’s past projects. Pneumatic impact wrenches are quasi-steady
impulsive noise sources and are evaluated as steady noise sources with a +10 dB penalty as required by MECP
guideline NPC-104.

4.3  Stationary Noise Results

Predicted stationary noise levels at the worst-case PORs of the Development are shown in Figure 4.2 and
summarized as follows in terms of 1-hour Leq:

Table 4.1 Unmitigated Stationary Noise Prediction Results Summary

Worst-case Fagade / Predicted Noise Level (dBA) Sound Level Limit (dBA) Limits
PORID Exceeded?
Day  Nght Dy Nght
49 42 64 55 No

Block 1

Block 2 59 51 68 62 No
Block 3 48 39 66 60 No
Block 4 56 45 66 60 No

As seen above, predicted noise levels at the worst-case PORs of the Development are within the applicable sound
level limits of NPC-300. As such, the Development does not require noise mitigation measures for stationary noise
impacts. Further, worst-case fagade sound levels were identified after reviewing the highest noise impact which was
determined by subtracting the predicted sound levels from the applicable sound level limits. Figures 4.3 and 4.4 shows
the difference in the predicted sound level and applicable sound level limits for clarity.

44 Noise Impacts from the Development

4.41 Outdoor Noise Impacts

Base building cooling and ventilation systems for the Development have the potential to result in noise impacts on
noise sensitive spaces within the Development itself and at existing residential uses surrounding the Site. The specific
equipment selections are not available at the time of writing; therefore, it is anticipated that noise emissions from
rooftop equipment will be evaluated as part of the detailed design of the Development. GHD recommends that
contingencies be carried for noise controls, which may be necessary to achieve compliance with the sound level limits
of NPC-300 at all worst-case points of reception both on-site and off-site, including but not limited to:

— Acoustic louvers and/or barriers to surround large rooftop mechanical equipment (e.g., cooling towers, chillers,
make up air units)
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Sample STAMSON Calculation
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Appendix D

Stationary Noise Source Summary



Cadna AID Noise Source Description

L-01 Assured Automotive - Heavy Truck Movement
L-02 Blastaway Cleaning Services - Heavy Truck Movement
L-03 482 South Service Road - Heavy Truck Movement
S-01 Safe Management Group Inc. - Rooftop HVAC
S-02 Safe Management Group Inc. - Rooftop HVAC
S-03 Safe Management Group Inc. - Rooftop HVAC
S-04 Assured Automotive - Rooftop HVAC

S-05 Assured Automotive - Rooftop HVAC

S-06 Assured Automotive - Rooftop HVAC

S-07 Assured Automotive - Rooftop HVAC

S-08 482 South Service Road - Rooftop HVAC
S-09 482 South Service Road - Rooftop HVAC
S-10 482 South Service Road - Rooftop HVAC
S-11 482 South Service Road - Rooftop HVAC
S-12 482 South Service Road - Rooftop HVAC
S-13 482 South Service Road - Rooftop HVAC
S-14 482 South Service Road - Rooftop HVAC
S-15 482 South Service Road - Rooftop HVAC
S-16 482 South Service Road - Rooftop HVAC
S-17 482 South Service Road - Rooftop HVAC
S-18 482 South Service Road - Rooftop HVAC
S-19 482 South Service Road - Rooftop HVAC

GHD 12651923 (2)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

1/1 Octave Band Data

Table D.1

Noise Source Sound Level Summary
420 South Service Road East
420-468 South Service Road East, Oakville, Ontario

Unadjusted Total
Sound Power Level

32

27.6
-39.4
-11.8

27.6
-39.4
-11.8

27.6
-39.4
-11.8

-39.4

71.0
-39.4
31.6
71.0
-39.4
31.6

-39.4

71.0
-39.4
31.6

71.0
-39.4
31.6

-39.4

71.0
-39.4
31.6
71.0
-39.4
31.6

71.0
-39.4
31.6

71.0

125

108.6
-16.1
925

108.6
-16.1
92.5

108.6
-16.1
925

90.4
-16.1
74.3
75.0
-16.1
58.9
75.0

90.4

250 500 1000
101.6 103.6 100.6
-8.6 -3.2 0.0
93.0 100.4 100.6
101.6 103.6 100.6
-8.6 -3.2 0.0
93.0 100.4 100.6
101.6 103.6 100.6
-8.6 -3.2 0.0
93.0 100.4 100.6
85.7 84.8 83.9
-8.6 -3.2 0.0
771 81.6 83.9
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
85.7 84.8 83.9
-8.6 -3.2 0.0
771 81.6 83.9
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
85.7 84.8 83.9
-8.6 -3.2 0.0
771 81.6 83.9
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
85.7 84.8 83.9
-8.6 -3.2 0.0
771 81.6 83.9
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
85.7 84.8 83.9
-8.6 -3.2 0.0
771 81.6 83.9
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
85.7 84.8 83.9
-8.6 -3.2 0.0
771 81.6 83.9
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0
75.0 74.0 72.0
-8.6 -3.2 0.0
66.4 70.8 72.0

2000 4000 8000 (dBA)
996 9.6 87.6 115.6
1.2 1.0 1.1
100.8 976 86.5 106.5
99.6 96.6 87.6 115.6
1.2 1.0 1.1
100.8 97.6 86.5 106.5
996 9.6 87.6 115.6
1.2 1.0 1.1
100.8 976 86.5 106.5
775 713 65.8 98.9
1.2 1.0 1.1
787 723 64.7 87.6
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
775 713 65.8 2.9
1.2 1.0 1.1
787 723 64.7 87.6
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
775 713 65.8 98.9
1.2 1.0 1.1
787 723 64.7 87.6
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
775 713 65.8 98.9
1.2 1.0 1.1
787 723 64.7 87.6
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
775 713 65.8 2.9
1.2 1.0 1.1
787 723 64.7 87.6
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
775 713 65.8 98.9
1.2 1.0 1.1
787 723 64.7 87.6
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5
68.0 64.0 58.0 81.8
1.2 1.0 1.1
69.2 65.0 56.9 76.5

Tonal Penalty
Assessment
(dBA)

No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0

Height
Absolute

(m)

105.1

104.3

105.8

108.3

108.3

108.3

1113

113

108.7

108.7

111.0

111.0

111.0

111.0

111.0

111.0

111.0

111.0

111.0

111.0

111.0

111.0

Operating
Time
Day/Night
(min)

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

60/30

Vehicle
Volumes
Day/Night
(veh/hr)

4/0

4/0

4/0

Page 1 of 2

Speed Reference/Comments

(km/hr)

Referenced from US Federal Highway Administration (FHWA)
Traffic Noise Model (TNM) Technical Manual, December 2019
20 Heavy Trucks: Cruise Throttle - TNM Technical Manual, Figure 6, p. 26

Referenced from US Federal Highway Administration (FHWA)
Traffic Noise Model (TNM) Technical Manual, December 2019
20 Heavy Trucks: Cruise Throttle - TNM Technical Manual, Figure 6, p. 26

Referenced from US Federal Highway Administration (FHWA)
Traffic Noise Model (TNM) Technical Manual, December 2019
20 Heavy Trucks: Cruise Throttle - TNM Technical Manual, Figure 6, p. 26

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra

— GHD Reference Spectra



Cadna AID Noise Source Description

S-20

S-22

S-23

S-25

S-26

S-28

S-29

GHD 12651923 (2)

482 South Service Road - Rooftop HVAC

482 South Service Road - Rooftop HVAC

482 South Service Road - Rooftop HVAC

482 South Service Road - Rooftop HVAC

482 South Service Road - Rooftop HVAC

Assured Automotive - Pneumatic Wrench

Assured Automotive - Pneumatic Wrench

Assured Automotive - Pneumatic Wrench

Assured Automotive - Pneumatic Wrench

Assured Automotive - Pneumatic Wrench

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

PWL (dB)

A-weighted correction
PWL (dBA)

1/1 Octave Band Data

Table D.1

Noise Source Sound Level Summary

420 South Service Road East
420-468 South Service Road East, Oakville, Ontario

125

75.0
-16.1
58.9

75.0
-16.1
58.9

75.0
-16.1
58.9

75.0
-16.1
58.9
75.0
-16.1
58.9
93.2
-16.1
771

93.2
-16.1
771

93.2
-16.1
771

93.2
-16.1
771

93.2
-16.1
771

250 500
75.0 74.0
-8.6 -3.2
66.4 70.8
75.0 74.0
-8.6 -3.2
66.4 70.8
75.0 74.0
-8.6 -3.2
66.4 70.8
75.0 74.0
-8.6 -3.2
66.4 70.8
75.0 74.0
-8.6 -3.2
66.4 70.8
93.4 97.2
-8.6 -3.2
84.8 94.0
93.4 97.2
-8.6 -3.2
84.8 94.0
93.4 97.2
-8.6 -3.2
84.8 94.0
93.4 97.2
-8.6 -3.2
84.8 94.0
93.4 97.2
-8.6 -3.2
84.8 94.0

1000
72.0

72.0
72.0

72.0
72.0
72.0
72.0
72.0
72.0
72.0
99.4

99.4
99.4

99.4
99.4

99.4
99.4
99.4
99.4

99.4

2000
68.0

69.2
68.0

69.2
68.0
69.2
68.0
69.2
68.0
69.2
98.3

99.5
98.3

99.5
98.3

99.5
98.3
99.5
98.3

99.5

4000
64.0

65.0
64.0

65.0
64.0
65.0
64.0
65.0
64.0
65.0
95.5

96.5
95.5

96.5
95.5

96.5
95.5
96.5
95.5

96.5

8000

58.0
1.1
56.9

58.0
1.1
56.9
58.0
1.1
56.9

58.0
1.1
56.9
58.0
1.1
56.9

92.1
1.1
91.0

92.1
1.1
91.0

92.1
1.1
91.0
92.1
1.1
91.0

92.1
1.1
91.0

Unadjusted Total
Sound Power Level

(dBA)
81.8

76.5
81.8

76.5
81.8

76.5
81.8

76.5
81.8

76.5
112.9

104.2
112.9

104.2
112.9

104.2
112.9

104.2
112.9

104.2

Tonal Penalty
Assessment
(dBA)

No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0
No 0

Height
Absolute

(m)

111.0

111.0

111.0

111.0

111.0

104.6

104.7

104.7

104.5

103.8

Operating
Time
Day/Night
(min)

60/30

60/30

60/30

60/30

60/30

5/0

5/0

5/0

5/0

5/0

Vehicle
Volumes
Day/Night
(veh/hr)

Speed Reference/Comments

(km/hr)
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— GHD Reference Spectra
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— GHD Reference Spectra
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