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1 Introduction and Summary

HGC Engineering was retained by 499 Mohawk Inc. to conduct a noise feasibility study for a
proposed residential development located at 499 Mohawk Road East, in Hamilton, Ontario. This
study has been prepared as part of the approvals process by the city. The study is conducted in

accordance with the Ministry of Environment, Conservation, and Parks (MECP) guidelines.

The primary noise sources at the proposed development site were determined to be the road traffic on
Upper Sherman Avenue and Mohawk Road East. The road traffic data used for this study was
obtained from the City of Hamilton. The predicted sound levels were evaluated with respect to the

guidelines of the Ministry of the Environment, Conservation and Parks (MECP).

The results of the study indicate that with suitable noise control measures integrated into the design
of the buildings, it is feasible to achieve MECP guideline sound levels. Towers A and D require an
alternative means of ventilation to open windows. Towers B and C require central air conditioning
systems. When detailed floor plans and building elevations are available for Towers B and C, a
review should be conducted to determine the required glazing and building facade constructions
based on actual window to floor area ratios. Glazing constructions meeting the minimum
requirements of the Ontario Building Code (OBC) will be adequate for all remaining buildings.
Associated acoustical requirements are specified in this report. Noise warning clauses are also

required to inform future occupants of the traffic noise impacts.
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2  Site Description and Noise Sources

The key plan for the development is attached as Figure 1. The site is located on the northeast corner
of Upper Sherman Avenue and Mohawk Road East in Hamilton. A site plan prepared by Graziani
and Corazza Architects Inc. dated August 12, 2022, is provided as Figure 2. The proposed
development included two 25-storey towers, one 20-storey tower, two 15-storey towers, one 13-
storey tower, two 8-storey towers, and seven blocks of 3-storey townhouse units, with four levels of

underground parking below the residential towers.

HGC Engineering personnel visited the site during the month of March 2022 to observe the
acoustical environment and note the significant noise sources. The acoustical environment
surrounding the site is urban in nature. It was observed that road traffic on Upper Sherman Avenue
and Mohawk Road East was the dominant source of noise. The site is currently occupied by a closed
Walmart and a Beer Store, with an associated parking lot. There are existing residences surrounding
the site in all directions, including existing residential towers to the south across Mohawk Road East.
There are gas stations on the southeast and southwest corners of Upper Sherman Avenue and
Mohawk Road East. There are various retail and commercial low-rise buildings along Upper
Sherman Avenue. Across Upper Sherman Avenue to the east is Baitun Nusrat Mosque. Macassa
Park, which includes multiple soccer fields, is located 50 m northeast of the site. Further north along
Upper Sherman Avenue is the Hamilton Fire Department — Station 4 and Franklin Road Elementary
School. Sounds from these neighbouring uses were not audible at the subject site over the traffic
noise. Nevertheless, a noise warning clause is recommended to inform future occupants of these

nearby uses as indicated in Section 5.4.
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3 Sound Level Criteria

3.1 Road Traffic Noise

Guidelines for acceptable levels of road traffic noise impacting residential developments are given in
the MECP publication NPC-300, “Environmental Noise Guideline Stationary and Transportation
Sources — Approval and Planning”, release date October 21, 2013, and are listed in Table I below.
The values in Table I are energy equivalent (average) sound levels [Lgq] in units of A-weighted

decibels [dBA].

Table I: MECP Road Traffic Noise Criteria (dBA)

Space Daytime LEQ (16 hour) Nighttime LEQ (8 hour)
Outdoor Living Areas 55 dBA --
Inside Living/Dining Rooms 45 dBA 45 dBA
Inside Bedrooms 45 dBA 40 dBA

Daytime refers to the period between 07:00 and 23:00, while nighttime refers to the period between
23:00 and 07:00. The term "Outdoor Living Area" (OLA) is used in reference to an outdoor patio, a
backyard, a terrace or other area where passive recreation is expected to occur. Balconies and
terraces that are less than 4 m in depth are not considered to be outdoor living areas under MECP
guidelines, and accordingly the noise criteria are not applicable there. Large private terraces require
consideration only if they are the only OLA for the occupant. In general, common outdoor amenity

terraces associated with high-rise buildings are the only OLA that require consideration.

The guidelines in the MECP publication allow the daytime sound levels in an Outdoor Living Area
to be exceeded by up to 5 dBA, without mitigation, if warning clauses are placed in the purchase and
rental agreements to the property. Where OLA sound levels exceed 60 dBA, physical mitigation is
required to reduce the OLA sound level to below 60 dBA and as close to 55 dBA as technically,

economically, and administratively practical.

A central air conditioning system as an alternative means of ventilation to open windows is required
for dwellings where nighttime sound levels outside bedroom or living/dining room windows exceed
60 dBA or daytime sound levels outside bedroom or living/dining room windows exceed 65 dBA.

Forced air ventilation with ducts sized to accommodate the future installation of air conditioning is

4] R &

ACOUSTICS NOISE VIBRATION www.hgcengineering.com



Noise Feasibility Study, Proposed Residential Development Page 4
499 Mohawk Road East, Hamilton, Ontario September 13, 2022

required when nighttime sound levels at bedroom or living/dining room windows are in the range of
51 to 60 dBA or when daytime sound levels at bedroom or living/dining room windows are in the

range of 56 to 65 dBA.

Building components such as walls, windows and doors must be designed to achieve indoor sound
level criteria when the plane of window nighttime sound level is greater than 60 dBA or the daytime

sound level is greater than 65 dBA due to road traffic noise.

Warning clauses are required to notify future residents of possible excesses when nighttime sound
levels exceed 50 dBA at the plane of the bedroom/living/dining room window and daytime sound
levels exceed 55 dBA in the outdoor living area and at the plane of the bedroom/living/dining room

window due to road traffic.
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4 Traffic Noise Assessment

4.1 Road Traffic Data

Road traffic data for Upper Sherman Avenue and Mohawk Road East was obtained from the City of
Hamilton (see Appendix A). These data were provided in the form of 24-hour intersection turning
counts. In order to predict future sound levels during both the 16-hour daytime and 8-hour nighttime

periods, the following assumptions were made:

e The prediction considered traffic that will exist in 10 years (2032), assuming annual traffic
growth of 2.5% on all roadways, as required by the MECP,

e Daytime (7:00 — 23:00) vs. nighttime (23:00 — 7:00) traffic volumes were determined based
on an assumed 90% day / 10% night split,

e Commercial vehicle percentages for both roadways were assumed to be 13%, split into 8%

medium trucks and 5% heavy trucks, as per MECP standards.

A posted speed limit of 50 km/h was applied for both roadways in the analysis. Table Il summarizes

the road traffic volume data used in this study.

Table II: 2032 Projected Road Traffic Data

X Medium Heavy
Street Time Cars Trucks Trucks Total
Uooer Sh Daytime 20 761 278 174 21213
PPErShErman 5 ohitime 2307 31 19 2357

Avenue

Total 23 068 309 193 23 570
Vonawk Road | D2ME 24327 388 242 24957
0 *g:lst %8¢ MNignhttime 2703 43 27 2773
Total 27 030 431 269 27 730

4.2 Traffic Noise Predictions

To assess the levels of traffic noise that will impact the site, an acoustic model of the development
was created, and predictions were made using a numerical computer modelling package (CadnaA
version 2022). The model is based on the methods from ISO Standard 9613-2.2, “Acoustics -

Attenuation of Sound During Propagation Outdoors”, which accounts for reduction in sound level

4] R &

ACOUSTICS NOISE VIBRATION www.hgcengineering.com



Noise Feasibility Study, Proposed Residential Development Page 6
499 Mohawk Road East, Hamilton, Ontario September 13, 2022

with distance due to geometrical spreading, air absorption, ground attenuation and acoustical

shielding by intervening structures.

The road noise sources were included in the model as line sources producing equivalent sound
pressure levels at a reference distance to those predicted by STAMSON 5.04, a computer algorithm
developed by the MECP, based on the daytime and nighttime traffic volumes presented in

Section 4.1. Calibration outputs from STAMSON are included as Appendix B.

The model was used to predict traffic noise levels at each of the residential building facades and in
the outdoor living areas. Predicted daytime and nighttime sound levels at the facades are shown in
Appendix C. A summary of the maximum sound levels at each residential facade are shown in

Table III below.

Table llI: Traffic Sound Level Prediction at Building Fagades [dBA]

Building, Description Daytime — Nighttime —
LEQ-16 hr LEQ-8 hr

Towers B/C, South Facade 66 59
Tower A, South Facade 65 59
Towers B/C, East Facade 64 58
Tower C, West Facade; Tower D, East Facade 63 57
Tower A, East and West Facades; Tower B, West Facade 62 56
Tower D, North Facade 60 53
Tower D, South Facade 59 53
Tower C, North Facade 58 52
Towers A/B, North Facade; Tower D, West Facade; <55 =50
Towers E/F/G/H, All Fagades
Southeast Townhouse Block, South and West Fagades 55 <50
Southeast Townhouse Block, North and East Facades; <55 =50
All Other Townhouse Blocks, All Fagades

A summary of the maximum daytime sound levels at the outdoor amenity areas are shown in

Table IV below.
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Table IV: Traffic Sound Level Prediction at Outdoor Living Areas [dBA]

4]

ACOUSTICS

Building Location Daytime —
Lkg-16br
4™ Floor 55
5% Floor <55
Building A 7" Floor <55
9" Floor <55
16" Floor <55
4™ Floor 56
Building B 9% Floor <55
26" Floor <55
5" Floor 55
7" Floor <55
Building C 9" Floor North <55
9" Floor South <55
26" Floor <55
4™ Floor <55
6" Floor <55
o 8™ Floor <55
Building D 10® Floor <55
12" Floor <55
14" Floor <55
At Grade <55
o 5" Floor <55
Building E T Floor =55
9" Floor East/West <55
At Grade <55
. 5" Floor <55
Building F T Floor =55
9" Floor East/West <55
At Grade <55
o 5" Floor <55
Building G 9" Floor West/South <55
16" Floor <55
3" Floor <55
th -
21% Floor <55
Townhomes Northeast Unit Rear Yard <55
Southwest Unit Rear Yard <55

Note: including a standard minimum 1.07 m high solid parapet for terraces

2
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5 Discussion and Recommendations

The sound level predictions indicate that the future traffic sound levels will exceed MECP guidelines
at some building facades of the proposed development. Recommendations are provided in the

following sections.

5.1 Outdoor Living Areas

The dwelling units in the proposed development may have balconies that are less than 4 m in depth.
These areas are not considered to be outdoor amenity areas under MECP guidelines, and therefore

are exempt from traffic noise assessment.

The predicted daytime sound levels in the rear yards of the proposed townhouse units will be within

the MECP limit of 55 dBA. No additional noise abatement is required for these spaces.

The predicted daytime sound level in the 5 Floor OLA of Building B will be 56 dBA, greater than
the MECP limit of 55 dBA but less than 60 dBA (not exceeding the limit by more than 5 dBA) with
the inclusion of a standard minimum 1.07 m high solid parapet around the area. According to MECP
guidelines, this excess may be addressed by including a warning clause in sale and lease agreements
for the development. No additional noise abatement is required for this space to comply with the
MECEP criteria outlined in Section 3. In order to further reduce the sound level in the area to 55 dBA,

a 1.3 m high acoustic barrier would be required along the perimeter of the area.

As indicated in Table IV, the predicted daytime sound level in all other OLAs will be within the
MECP limit of 55 dBA with the inclusion of a standard minimum 1.07 m high solid parapet around

the terraces. For these areas, no additional noise mitigation is required.

The wall component of the barrier should be of a solid construction with a surface density of no less
than 20 kg/m?. The walls may be constructed from a variety of materials such as glass, wood, brick,
pre-cast concrete or other concrete/wood composite systems provided that it is free of gaps or cracks.
The heights and extents of the barriers should be chosen to reduce the sound levels in the OLA’s to
below 60 dBA and as close to 55 dBA as is technically, administratively and economically feasible,

subject to the approval of the municipality respecting any applicable fence height by-laws.
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5.2 Indoor Living Areas and Ventilation Requirements

As per the results summarized in Table III, the predicted future sound level at the proposed building
facades of Towers B and C will be greater than 65 dBA during the daytime hours. To address these
excesses, the MECP guidelines recommend that these buildings be equipped with central air
conditioning systems, so that the windows can be closed. Associated warning clauses are also

recommended.

The predicted sound levels at the proposed building fagades of Towers A and D will be between 56
and 65 dBA during the daytime hours and/or between 51 and 60 dBA during the nighttime hours. To
address these excesses, the MECP guidelines recommend that these buildings be equipped with an
alternative means of ventilation to open windows. For multi-storey buildings, this requirement is
typically satisfied through central air conditioning. Associated warning clauses are also

recommended.

The predicted sound levels at the facades of Towers E, F, G, and H, and all townhouse units will be
within 55 dBA during the day and 50 dBA during the night. There are no specific ventilation

requirements for these buildings.

Window or through-the-wall air conditioning units are not recommended because of the noise they
produce and because the units penetrate through the exterior wall which degrades the overall sound
insulating properties of the envelope. Suitable units are those housed in their own closet with an
access door for maintenance. The location, installation and sound ratings of the outdoor air
conditioning devices should minimize noise impacts and comply with criteria of MECP publication

NPC-300.

5.3 Building Fagade Constructions

Predicted sound levels at the building facades were used to determine sound insulation requirements
of the building envelope. The required acoustic insulation of the wall and window components was

determined using methods developed by the National Research Council (NRC).

Detailed glazing requirements for different facades and spaces could be considered in value

engineering, if required, when detailed floor plans and building elevations are available.
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Exterior Wall Constructions

The exterior walls of the proposed buildings may include precast/masonry panel portions, as well as
spandrel glass panels within an aluminum window system. In this analysis, it has been assumed that
sound transmitted through elements other than the glazing elements is negligible in comparison. For
this assumption to be true, spandrel or metal panel sections must have an insulated drywall partition

on separate framing behind.

Exterior Doors

There may be swing doors and some glazed sliding patio doors for entry onto the balconies from
living/dining/bedrooms. The glazing areas on the doors are to be counted as part of the total window
glazing area. If exterior swing doors are to be used, they shall be insulated metal doors equipped with

head, jamb and threshold weather seals.

Acoustical Requirements for Glazing

At the time of this report, detailed floor plans and elevations are under development. Assuming a
typical window to floor area of 50% (30% fixed and 20% operable) for the living/dining rooms and
40% (30% fixed and 10% operable) for the bedrooms in the development, basic window glazing,
including glass in fixed sections, swing or sliding doors, and operable windows meeting the
minimum requirements of the Ontario Building Code (OBC) will provide adequate sound insulation
for these buildings. In an urban area such as this, typically a minimum STC rating of 31 to 32 is

recommended and is applicable to all buildings including the townhouses.

Further Review
When detailed floor plans and building elevations are available for Towers B and C, a review should
be conducted to determine the required glazing and building facade constructions based on actual

window to floor area ratios.

5.4 Warning Clauses

The MECP guidelines recommend that warning clauses be included in the property and tenancy

agreements for all units with anticipated road traffic sound level. Examples are provided below.

Suggested wording for future dwellings with sound level excesses.
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Type A:

Purchasers/tenants are advised that sound levels due to increasing road traffic may occasionally
interfere with some activities of the dwelling occupants as the sound levels exceed the sound
level limits of the Municipality and the Ministry of the Environment.

Suitable wording for future dwellings requiring forced air ventilation systems is given below.

Type B:

This dwelling unit has been fitted with a forced air heating system and the ducting etc., was
sized to accommodate central air conditioning. Installation of central air conditioning will

allow windows and exterior doors to remain closed, thereby ensuring that the indoor sound
levels are within the noise criteria of the Municipality and the Ministry of the Environment.
(Note: the location and installation of the outdoor air conditioning device should be done so
as to minimize the noise impacts and comply with criteria of MECP publication NPC-300.)

Suitable wording for future dwellings requiring central air conditioning systems is given below.

Type C:

This dwelling unit has been supplied with a central air conditioning system which will allow
windows and exterior doors to remain closed, thereby ensuring that the indoor sound levels
are within the sound level limits of the Municipality and the Ministry of the Environment,
Conservation and Parks. (Note: the location and installation of the outdoor air conditioning

device should be done so as to minimize the noise impacts and comply with criteria of MECP
publication NPC-300.)

Suitable wording to inform future residents of the adjacent retail, commercial, recreational,

institutional, and/or religious facilities and that sounds from these facilities may at times be audible.

Type D:

Purchasers/tenants are advised that due to the proximity of the adjacent retail, commercial,

recreational, institutional, and/or religious facilities, noise from the facilities may at times be
audible.

These sample clauses are provided by the MECP as examples and can be modified by the

Municipality as required.
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6 Impact of the Development on ltself

Section 5.8.1.1 of the Ontario Building Code (OBC), released on January 1, 2020, specifies the
minimum required sound insulation characteristics for demising partitions, in terms of Sound
Transmission Class (STC) or Apparent Sound Transmission Class (ASTC) values. In order to
maintain adequate acoustical privacy between separate suites in a multi-tenant building, inter-suite
walls must meet or exceed STC-50 or ASTC-47. Suite separation from a refuse chute or elevator
shaft must meet or exceed STC-55. In addition, it is recommended that the floor/ceiling constructions
separating suites from any amenity or commercial spaces also meet or exceed STC-55. Tables 1 and
2 in Section SB-3 of the Supplementary Guideline to the OBC provide a comprehensive list of

constructions that will meet the above requirements.

Tarion’s Builder Bulletin B19R requires the internal design of condominium projects to integrate
suitable acoustic features to insulate the suites from noise from each other and amenities in
accordance with the OBC, and limit the potential intrusions of mechanical and electrical services of
the buildings on its residents. If BI9R certification is needed, an acoustical consultant is required to
review the mechanical and electrical drawings and details of demising construction and
mechanical/electrical equipment, when available, to help ensure that the noise impact of the

redevelopment on itself is maintained within acceptable levels.

7 Impact of the Development on the Environment

Sound levels from noise sources such as rooftop air-conditioners, cooling towers, exhaust fans, etc.
should not exceed the minimum one-hour Lgq ambient (background) sound level from road traffic, at
any potentially impacted residential point of reception. Based on the levels observed during our site
visit, the typical minimum ambient sound levels in the area are expected to be in the range of 55 dBA
or more during the day and 50 dBA or more at night. Thus, any electro-mechanical equipment
associated with this development (e.g., emergency generator testing, fresh-air handling equipment,
etc.) should be designed such that they do not result in noise impact beyond these ranges. At the time
of this study, the design of the proposed residential building was in its initial stages, and the

mechanical systems had not yet been developed.
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8 Summary of Recommendations

The following list and Table V summarize the recommendations made in this report. The reader is
referred to the previous sections of the report where these recommendations are discussed in more

detail.

1. Towers A and D should be equipped with an alternative means of ventilation to open
windows. Central air conditioning will meet this requirement. The location, installation and

sound ratings of the air conditioning devices should comply with NPC-300, as applicable.

2. Central air conditioning is required for Towers B and C. The location, installation and sound

ratings of the air conditioning devices should comply with NPC-300, as applicable.

3. When detailed floor plans and building elevations are available for Towers B and C, a review
should be conducted to determine the required glazing and building facade constructions
based on actual window to floor area ratios. Any glazing and building facade constructions
meeting the minimum requirements of the Ontario Building Code (OBC) will provide
adequate sound insulation for the remaining buildings in the proposed development.
However, in an urban area such as this, typically a minimum STC rating of 31 to 32 is

recommended and is applicable to all buildings including the townhouses.

4. The use of warning clauses in the property and tenancy agreements is recommended to

inform future residents of traffic noise issues.

5. Tarion Builders Bulletin B19R requires that the internal design of condominium projects
integrates suitable acoustic features to insulate the suites from noise from each other and
amenities in accordance with the OBC, and limit the potential intrusions of mechanical and
electrical services of the building on its residents. If BI9R certification is to be sought, an
acoustical consultant is required to review the mechanical and electrical drawings and details
of demising constructions and mechanical/electrical equipment, when available, to help
ensure that the noise impact of the development on itself are maintained within acceptable

levels.

The following table summarizes the noise control recommendations and noise warning clauses for

the proposed building.
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Table V: Summary of Noise Control Requirements and Noise Warning Clauses

. e Acoustic Ventilation Type’of Exterior Walls
Description . . Warning & Glazing
Barrier | Requirements* .
Clause Constructions
Towers B and C - Central A/C A,C,D OBC??
Towers A and D -- Central A/C' A,C,D OBC??
Towers E, F, G, and H - -- D OBC??
All Townhouse Units -- -- D OBC?*?
Townhouse Units, Rear
Yard OLA B B B B
All OLAs -- -- -- --

Notes:

-- no specific requirement

OBC — meeting the minimum requirements of the Ontario Building Code

* The location, installation and sound rating of the air conditioning condensers must be compliant with
MECP Guideline NPC-300, as applicable.

1 The requirement is an alternative form of ventilation. For multi-storey buildings, this requirement is

typically satisfied through central air conditioning.

2 When detailed floor plans and building elevations are available for, a review should be conducted to
determine the required glazing and building fagade constructions based on actual window to floor area
ratios.

3 In an urban area such as this, typically a minimum STC rating of 31 to 32 is recommended.
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8.1 Implementation

To ensure that the noise recommendations outlined above are fully implemented, it is recommended

that:

1. When detailed floor plans and building elevations are available for Towers B and C, a review
should be conducted to determine the required glazing and building fagade constructions

based on actual window to floor area ratios.

2. Prior to the issuance of occupancy permits for this development, the City’s building inspector
or a Professional Engineer qualified to perform acoustical engineer services in the province of
Ontario should certify that the noise control measures have been properly incorporated,

installed, and constructed, as required.
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Appendix A
Road Traffic Data
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Appendix B

Calibration Stamson Output
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Mohawk Calibration Page |1

STAMSON 5.0 NORMAL REPORT Date: 18-08-2022 15:40:55
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: mohawk.te Time Period: Day/Night 16/8 hours
Description: Mohawk calibration.

Road data, segment # 1: (day/night)

Car traffic volume : 24327/2703 veh/TimePeriod

Medium truck volume : 388/43 veh/TimePeriod

Heavy truck volume : 242/27 veh/TimePeriod

Posted speed limit : 50 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 15.00 / 15.00 m

Receiver height : 1.50 / 1.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: (day)

Source height = 0.99 m

ROAD (0.00 + 66.61 + 0.00) = 66.61 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.AdJ H.Adj B.Adj SublLeg

Segment Leg : 66.61 dBA
Total Leqg All Segments: 66.61 dBA

Results segment # 1: (night)

Source height = 0.99 m

ROAD (0.00 + 60.08 + 0.00) = 60.08 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leg : 60.08 dBA

Total Leqg All Segments: 60.08 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 66.61
(NIGHT): 60.08

B R &

ACOUSTICS NOISE VIBRATION www.hgcengineering.com



Sherman Calibration Page |1

STAMSON 5.0 NORMAL REPORT Date: 18-08-2022 15:41:16
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: sherman.te Time Period: Day/Night 16/8 hours
Description: Sherman calibration.

Road data, segment # 1: (day/night)

Car traffic volume : 20761/2307 veh/TimePeriod

Medium truck volume : 278/31 veh/TimePeriod

Heavy truck volume : 174/19 veh/TimePeriod

Posted speed limit : 50 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

Data for Segment # 1: (day/night)

Anglel Angle2 : -90.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 2 (Reflective ground surface)
Receiver source distance : 15.00 / 15.00 m

Receiver height : 1.50 / 1.50 m

Topography : 1 (Flat/gentle slope; no barrier)
Reference angle : 0.00

Results segment # 1: (day)

Source height = 0.95 m

ROAD (0.00 + 65.59 + 0.00) = 65.59 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.AdJ H.Adj B.Adj SublLeg

Segment Leqg : 65.59 dBA
Total Leqg All Segments: 65.59 dBA

Results segment # 1: (night)

Source height = 0.95 m

ROAD (0.00 + 59.04 + 0.00) = 59.04 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj F.Adj W.Adj H.Adj B.Adj SubLeg

Segment Leg : 59.04 dBA

Total Leqg All Segments: 59.04 dBA

TOTAL Leq FROM ALL SOURCES (DAY): 65.59
(NIGHT): 59.04
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Appendix C

Predicted Sound Levels at Residential Fagades
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Figure C1: Building A Daytime Sound Level Predictions
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Figure C3: Building B Daytime Sound Level Predictions
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Figure C4: Building B Nighttime Sound Level Predictions
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Figure C5: Building C Daytime Sound Level Predictions
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Figure C6: Building C Nighttime Sound Level Predictions
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Figure C7: Building D Daytime Sound Level Predictions
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Figure C8: Building D Nighttime Sound Level Predictions
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Figure C9: Building E Daytime Sound Level Predictions
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Figure C10: Building E Nighttime Sound Level Predictions
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Figure C12: Building F Nighttime Sound Level Predictions
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Figure C13: Building G Daytime Sound Level Predictions
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Figure C14: Building G Nighttime Sound Level Predictions
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Figure C15: Building H Daytime Sound Level Predictions
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Figure C16: Building H Nighttime Sound Level Predictions
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Figure C17: North Townhomes Daytime Sound Level Predictions
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Figure C18: North Townhomes Nighttime Sound Level Predictions
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Figure C19: West Townhomes Daytime Sound Level Predictions
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Figure C20: West Townhomes Nighttime Sound Level Predictions
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Figure C21: Outdoor Living Area Daytime Sound Level Predictions
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