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1 Introduction and Summary

HGC Engineering was retained by Pickering Ridge Lands Inc. to conduct a noise feasibility study for
a proposed residential development to be located at 1755 Pickering Parkway in Pickering, Ontario.
The surrounding lands are a mixture of commercial and residential uses. The study is required by the

municipality to support of the approvals and applications process by the City.

Rail traffic data was obtained from Metrolinx and Canadian National (CN) personnel. Road traffic
data was obtained from the Regional Municipality of Durham, City of Pickering, and Ministry of
Transportation (MTO) personnel. The data was used to predict future traffic sound levels at the
locations of the proposed building facades and in the outdoor amenity areas. The predicted sound
levels were compared to the guidelines of the Ministry of the Environment, Conservation and Parks

(MECP), CN, GO Transit, Region and the Municipality.

The results of this study indicate that with suitable noise control measures integrated into the design
of the buildings, it is feasible to achieve MECP guideline sound levels. Central air conditioning
systems and upgrade glazing constructions will be required for the buildings. Associated acoustical
requirements are specified in this report. Warning clauses are also recommended, to inform future

residents of the traffic noise impacts and the proximity to commercial facilities.

As this project is at an early stage of development, a detailed noise study should be completed for the
proposed residential buildings prior to building permit approval, to refine the acoustic
recommendations. In addition, an acoustical consultant should review the mechanical drawings and
details of demising constructions, when available, to help ensure that the noise impact of the
development on the environment, and of the development on itself, are maintained within acceptable

levels.
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2  Site Description and Noise Sources

Figure 1 is an aerial photo showing the proposed residential development and surrounding land uses.
The site is located at 1755 Pickering Parkway in the City of Pickering, Ontario. Figure 2 shows the
proposed site plan prepared by Turner Fleischer Architects Inc. dated March 14, 2022. The proposed
development (Phase 1) will consist of Tower A1 (31-storey) and Towers A2 (31-storeys) above a
6-storey podium with four levels of underground parking. Appendix D includes preliminary floor
plans and building elevations. A master plan of the entire site is provided in Appendix D. The
current phase is identified as Phase 1. A road way is proposed to the north of Phase 1 with an 18.5 m
right of way. Phase 2 is located to the east. There are proposed townhouse blocks proposed by others,

south of Pickering Parkway.

A site visit was made by HGC Engineering personnel in February 2021, to make observations of the
acoustical environment and to identify the significant noise sources in the vicinity. South of the site
is Highway 401. The GO Transit GO Subdivision and CN Kingston Subdivision railway corridors
are located further to the south. During the site visit, it was observed that road traffic on Highway
401 and rail traffic on the GO Transit and CN rail lines in the GO and Kingston Subdivisions,
respectively, are the primary sources of noise. Road traffic on Brock Road and Pickering Parkway
are secondary sources of noise. A commercial building is currently located on the subject site and
will be demolished to make way for the proposed development. The surrounding area consists of
residential and commercial uses. There is a Canadian Tire to the north with a loading area

including 3 loading bays at the southeast of the building. High background sound levels due to
Highway 401 and Brock Road exist on the Phase 1 site. Further, when the east/west roadway is
completed, additional traffic volumes will contribute to background sound levels on the site. Existing
commercial uses to the east will be demolished and are proposed to include future residential uses.
West of the site across Brock Road are existing residential uses. Sounds from the commercial/retail
buildings in the area were not noticeable over the rail and road traffic noise and are thus not
anticipated to be an issue, but may at times be audible. A noise warning clause to this effect is

outlined in Section 5.4.
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3  Criteria for Acceptable Sound Levels

3.1 Traffic Noise Criteria

Guidelines for acceptable levels of road and rail traffic noise impacting residential developments are
given in the MECP publication NPC-300 “Environment 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 [Leq] in units of A
weighted decibels [dBA]. The Federation of Canadian Municipalities (FCM) and Railway
Association of Canada (RAC) “Guidelines for New Development in Proximity to Railway
Operations”, dated May 2013 (RAC/FCM guidelines were also reviewed dated November 2006). As

well, a copy of the GO Transit and CN principal mainline requirements is included as Appendix A.

Table I: Road and Rail Traffic Noise Criteria (dBA)

Area Daytime Lgg (16 hour) | Nighttime Lgg (8 hour)
Road/Rail Road/Rail
Outdoor Living Areas 55 dBA --
Inside Living/Dining Rooms 45 dBA /40 dBA 45 dBA /40 dBA
Inside Bedrooms 45 dBA /40 dBA 40 dBA /35 dBA

These criteria apply to rail traffic operating on railway rights of way and vehicular traffic on
municipal streets. 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 that are less than 4 m in depth are not considered to be outdoor living areas under MECP

guidelines.

The guidelines in the MECP publication allow the sound level in an OLA 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 (road and rail noise combined), 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 feasible. Note that not all OLAs necessarily require

protection, if there are other protected outdoor areas accessible to the residents.
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Indoor guidelines are 5 dBA more stringent for rail noise than for road noise, to account for the low
frequency (rumbling) character of locomotive sound, and its greater potential to transmit through
exterior wall/window assemblies. Sound attenuating building constructions and the use of warning
clauses to notify future residents of possible excesses are also required when nighttime sound levels
exceed 55 dBA at the fagade due to rail traffic noise and exceed 60 dBA at the facade due to road

traffic noise.

Warning clauses to notify future residents of possible excesses are required when nighttime sound
levels exceed 50 dBA at the fagade and daytime sound levels exceed 55 dBA in the outdoor living
area or at the fagade due to road and rail traffic. A central air conditioning system is required for
dwellings where future nighttime sound levels outside bedroom/living/dining room windows will

exceed 60 dBA or future daytime sound levels exceed 65 dBA.

GO Transit, CN and MECP guidelines recommend exterior walls built with brick veneer or a
masonry equivalent construction as a minimum for any dwellings which are within 100 m of the

right of way of the railway.

4 Traffic Sound Level Assessment

4.1 Road Traffic Data

Road traffic data for Highway 401 was obtained from the Ministry of Transportation (MTO) in the
form of a Summer Average Daily Traffic (SADT) volume. A speed limit of 100 km/h was applied
for Highway 401. A commercial vehicle percentage of 12.0% was obtained from MTO personnel
and split into 4.6% medium trucks and 7.4% heavy trucks, along with a day-night split of 66%/34%.
The road traffic data was projected to the year 2032 using a 2.5% per year growth rate.

Traffic data for Brock Road was obtained from the Region of Durham in the form of ultimate
Average Annual Daily Traffic (AADT) values. An ultimate AADT of 40 000 vehicles per day was
applied for the analysis. A commercial vehicle percentage of 12% and was further split into 8.4%
heavy trucks and 3.6% medium trucks. A posted speed limit of 60 km/h and a day-night split of
90%/10% was also used.

Traffic data for Pickering Parkway was obtained from the City of Pickering in the form hourly

B R &
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counts. Commercial vehicle percentages were split into 4.4% heavy trucks and 4.4% medium trucks.
The road traffic data was projected to the year 2032 using a 2.5% per year growth rate. The posted
speed limit of 50 km/h and a 90% day / 10% night split was assumed for the roadways.

Table II summarizes the traffic volume data used in the analysis. Road traffic data is provided in

Appendix B.
Table II: Ultimate and Projected Traffic Data to Year 2032
Medium Heavy

Road Name Cars Trucks Trucks Total
. Daytime 264 969 13 851 22 281 301 101
?‘g‘;‘;g d;"" Night time 29 441 1539 2 476 33 456
proj Total 294 410 15 390 24 757 334557
Daytime 31 680 1 296 3024 36 000

Z‘;’iz‘ag’ad Night time 3520 144 336 4000
Total 35200 1440 3360 40 000

Pickering Daytime 12 151 586 586 13 323

Parkway Night time 1350 65 65 1 480
(projected) Total 13 501 651 651 14 803

4.2 Rail Traffic Data

Rail traffic data for the GO Transit GO Subdivision and the CN Kingston Subdivision were obtained
from Metrolinx and CN personnel and are attached in Appendix C. The CN rail line is used for
passenger, way freight and freight trains. CN data was projected to the year 2032, using a 2.5% per

year growth rate.

The GO Transit rail line is used for passenger trains. The Metrolinx rail traffic was forecast to
include both diesel and electric locomotives, as indicated in the data included in Appendix C.
Despite this, direction has been given from Metrolinx to assume that all trains are to be equivalent to
diesel trains for the purposes of acoustical analysis. The data was further split into trains that operate

with one or two locomotives. The GO Transit are already expressed as 10-year future volumes.

In conformance with CN and Metrolinx assessment requirements, the maximum speeds, maximum

number of cars and locomotives per train were used in the traffic noise analysis to yield a worst case
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estimate of train noise. The predicted daytime and nighttime volumes (including the number of

locomotives and cars) and provided speeds are presented below in Table III.

Table lll: Projected/Forecasted Rail Traffic Data to Year 2032 +

Maximum Maximum Maximum Current Future
Subdivision Type of Train + Number of Number of Speed Volume Volume
Locomotives Cars (km/h) * Day/Night Day/Night
GO (Diesel) 1 12 137 -- 29/8
GO GO (Diesel) 2 12 137 -- 21/1
(forecasted) GO (Electric) 1 12 137 - 88/18
GO (Electric) 2 12 137 -- 42/8
Freight 4 140 105 12/4 15/5
Kingston .
(projected) Way Freight 4 25 105 0/4 0/5
Passenger 2 10 155 34/1 44/1
Note:

+ All GO trains are modelled as diesel trains as per direction from Metrolinx.
*Maximum speed of 150 km/h used in STAMSON

4.3 Road and Rail Traffic Noise Predictions

To assess the levels of road and rail traffic noise which will impact the study area in the future, noise
predictions were made using STAMSON version 5.04, a computer algorithm developed by the
MECP. Sample STAMSON output is included in Appendix E.

Predictions of the traffic sound levels were made at representative fagcades shown on the proposed
site plan, as shown in Figure 2. The distance setbacks indicated on the site plan along with aerial
photos were used for the analysis. Table IV summarizes the predicted sound levels at each of the

sound level prediction locations.
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Table IV: Predicted Future Sound Levels, Without Mitigation, [dBA]

Prediction Daytime Nighttime

Building Location Description Road/Rail/ Road/Rail/
Total Lgg-16nr | Total Lgg-16nr

A South fagade 74 /68 /75 73/64/73

Podium B West facade 73/66/74 71/63/72

C North fagade 67/<55/67 61/<50/61

D East Facade 72 /68 /74 72 /64 /73

E South fagade 76/70/77 76/67/76

Tower Al F West facade 75/67/75 73/64/74

G North facade 68 /<55/68 61/<50/61

H East Fagade 73/67/74 73/64/73

1 South facade 75/70/76 75/67/75

Tower A2 J West facade 72/65/72 70/62/71

K North fagade 70/65/71 70/62/71

L East Fagade 75/70/76 75/67/75

The preliminary plans indicate that there will be outdoor amenity spaces on the 7 floor. Figure 2b

shows the locations of the receivers used to evaluate the predicted future noise levels in these areas.

The results are summarized in Table V.

Table V: Future Sound Level at OLA’s, [dBA]

. . Daytime
Receiver Location Leo (16 hr)
R1* 7/F 64
R2* 7/F 58
R3* 7/F 65
Note:

* Assuming a standard 1.07 m high parapet or solid railing.

5 Discussion and Recommendations

The predictions indicate that the future traffic sound levels will exceed MECP guidelines at the

proposed residential buildings. Recommendations to address these excesses are discussed below.
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5.1  Outdoor Living Areas

The predicted sound level in the amenity spaces on the 7% floor (R1 and R3) were predicted to be up
to 65 dBA, 10 dBA in excess of the MECP limit of 55 dBA, assuming a 1.07 m high solid parapet or
guard around the area. Physical mitigation in the form of an acoustic barrier is required at these
areas. An acoustic barrier 2.0 m in height along the east and west sides of the perimeter, is
recommended to reduce sound levels to 60 dBA. The locations of the acoustic barriers are provided

in Figure 3.

An acoustic barrier may be a combination of an acoustic wall and an earth berm. 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.

The proposed residential buildings will generally include balconies and/or terraces less than 4 meters
in depth. These balconies and terraces are not considered as OLA’s under MECP guidelines, and

therefore are exempt from traffic noise assessment.

5.2 Indoor Living Areas and Ventilation Requirements

The predicted future nighttime sound levels outside the plane of the bedroom/living/dining room
windows of all of the fagades with exposure to the highway and railways are greater than 60 dBA.
Due to the proximity of this development to Highway 401, all residential units should be equipped

with central air conditioning.

5.3 Building Fagcade Constructions

Since future sound levels at the facades of the buildings exposed to the corridor are predicted to
exceed criteria, sound attenuating building constructions (windows, doors, and walls) need to be

specified.

Calculations have been performed to determine options for building envelope constructions required

B R &
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to maintain indoor sound levels within MECP guidelines. The calculation methods were developed
by the National Research Council (NRC), and are based on the predicted outdoor sound levels and
the anticipated area of the exposed facade components (walls, windows and doors) relative to the

floor area of the adjacent room.
Acoustical Requirements for Glazing

Detailed floor plans and elevations are not yet available for this development. Assuming a typical
window to floor area of 50% for the living/dining rooms (40% fixed and 10% operable) and 25% for
the bedrooms (20% fixed and 5% operable), the minimum acoustical requirement for the window
glazing of the proposed residential buildings, including glass in fixed sections, sliding doors, and
operable windows. In an urban environment such as this, we do not typically recommend less than
STC-33. Awning windows, and swing or sliding doors to balconies should have tight seals sufficient
to achieve similar acoustical performance ratings. Based on the calculations and the stated
assumptions, this minimum rating is recommended for all fagades of the proposed buildings.

Preliminary STC requirements for the buildings are included in Table VI below.

Table VI: Minimum STC Requirements for Glazing at Specific Facades'

Building | Description | Glazing STC>3
South facade STC-37
Podium West facade STC-36
u North fagade STC-33
East Facade STC-37
South facade STC-40
West facade STC-37
Tower Al 00 th facade STC-33
East Fagade STC-37
South facade STC-40
West facade STC-35
Tower A2 orth faade STC-33
East Fagade STC-40

Note:
! The calculated STC requirements assume insignificant sound transmission through the walls.
2 Based on 50% window to floor area ratio for living rooms and 25% window to floor area ratio for
bedrooms.
3 STC requirement refers to installed performance, including sound transmitted through mullions in
window-wall systems and seals on operable windows and doors. Test data should be provided where
available.
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These calculations assume insignificant sound transmission through the walls in comparison with the
windows. Exterior walls that are not glazed should have sufficient acoustical insulation value such
that the noise transmitted through is negligible in comparison with the windows. These aspects can

be verified as part of the detail design of the envelope, as needed.

The south facades of both residential buildings require high STC ratings. To reduce the STC ratings
for the glazing, considered should be given to the following during the design of the suites: minimize

the window to floor area ratios and consideration of no sliding patio doors in bedrooms.
Further Review

When detailed floor plans and building elevations are available for the proposed buildings, a review
should be conducted to determine the required glazing and building fagade constructions based on

actual window to floor area ratios.

5.4 Warning Clauses

The MECP guidelines recommend that warning clauses be included in the development agreements
and in agreements of purchase and sale (by reference) for all units with anticipated traffic sound level

excesses. The following noise warning clauses are required for all the units in the development.
Type A:

Purchasers/tenants are advised that despite the inclusion of noise control features in the
development and within the building units, sound levels due to increasing road and rail
traffic may on occasion 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, Conservation and Parks.

Type B:

This dwelling unit has been supplied with a central air conditioning system which allows
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,
Conservation and Parks.

B R &
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Type C:

Purchasers are advised that due to the proximity of the adjacent commercial facilities, sound
levels from the facilities may at times be audible.

These clauses are provided as examples only and can be modified as required in consultation with

the municipality.

GO Transit’s standard warning clause for residential developments located within 300 m of a railway

right-of-way (principal main line) is given below.
Type D:

Warning: Metrolinx and its assigns and successors in interest has or have a right-of-way within 300
metres from the land the subject hereof. There may be alterations to or expansions of the rail
facilities on such right-of-way in the future including the possibility that Metrolinx or any railway
entering into an agreement with Metrolinx to use the right-of-way or their assigns or successors as
aforesaid may expand their operations, which expansion may affect the living environment of the
residents in the vicinity, notwithstanding the inclusion of any noise and vibration attenuating
measures in the design of the development and individual dwelling(s). Metrolinx will not be
responsible for any complaints or claims arising from use of such facilities and/or operations on,
over or under the aforesaid right-of-way.

CN’s standard warning clause for residential developments located near a principal main line is
provided below. The following sample clause is typical of those included in agreements of purchase
and sale or lease on the Lands that are within 300 meters of the railway right-of-way.

Type E:

Warning: Canadian National Railway Company or its assigns or successors in interest has or
have a rights-of-way within 300 meters from the land subject hereof. There may be alteration
to or expansions of the railway facilities on such rights-of-way in the future including the
possibility that the railway or its assigns or successors as aforesaid may expand its operations,
which expansion may affect the living environment of the residents in the vicinity,
notwithstanding the inclusion of any noise and vibration attenuating measures in the design
of the development and individual dwellings. CNR will not be responsible for any complaints
or claims arising from use of such facilities and/or operations on, over or under the aforesaid
rights-of-way.
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6 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 Lrq ambient (background) sound level from road traffic, at
any potentially impacted residential point of reception, to comply with MECP guidelines. Based on
the levels observed during our site visit, the typical minimum ambient sound levels in the area are
expected to be 50 dBA or more during the day and 45 dBA 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.

7 Impact of the Development on Itself

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 BI9R 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 building on its residents. If BI9R certification
is needed, 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 is maintained within acceptable levels.
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8 Summary

The following list summarizes the recommendations made in this report.
1. Central air conditioning systems will be required for the proposed residential buildings.

2. Upgraded glazing constructions will be required at the facades of the proposed buildings as

specified in Section 5.3.

3. A 2.0 m high acoustic barrier is required along the east and west sides of the outdoor amenity

area on the 7™ floor.

4. Noise warning clauses are required in the condominium documents. Some recommended clauses

are provided herein.

5. A detailed noise study should be performed when detailed floor plans and building elevations are

available to refine glazing requirements based on actual window to floor area ratios.

6. 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 buildings 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, when available, to help ensure that the noise impact of the development

on itself is maintained within acceptable levels.

8.1 Implementation

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

recommended that;

1) Prior to an application for a building permit, the Municipality’s Building Department or a
Professional Engineer qualified to provide acoustical engineering services in Ontario shall
review the building elevations for future dwellings to ensure that the glazing and exterior wall

constructions are adequately designed to ensure acceptable indoor noise levels.
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2) Prior to assumption for this development, the Municipality’s building inspector or a
Professional Engineer qualified to provide acoustical engineering services in the Province of
Ontario to shall certify that the noise control measures for the dwellings units have been

properly installed and constructed.
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This drawing, as an instrument of service, is provided by and is the property of Turner Fleischer
Architects Inc. The contractor must verify and accept responsibility for all dimensions and conditions
on site and must notify Turner Fleischer Architects Inc. of any variations from the supplied
information. This drawing is not to be scaled. The architect is not responsible for the accuracy of
survey, structural, mechanical, electrical, etc., information shown on this drawing. Refer to the
appropriate consultant's drawings before proceeding with the work. Construction must conform to all
applicable codes and requirements of authorities having jurisdiction. The contractor working from
drawings not specifically marked 'For Construction' must assume full responsibility and bear costs
for any corrections or damages resulting from his work.
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STAMSON 5.0 NORMAL REPORT Date: 22-03-2022 13:55:35
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT

Filename: a.te Time Period: Day/Night 16/8 hours
Description: Predicted daytime and nighttime sound levels at the south
fagcade of the podium, prediction location [A].

Rail data, segment # 1: GO (day/night)

Train ! Trains ! Speed !# loc !# Cars! Eng !Cont
Type ! ! (km/h) !/Train!/Train! type !weld
it fom - fom - o= fo—— = o +———=
1. 1D ! 29.0/8.0 ! 137.0 ! 1.0 ! 12.0 !Diesel! No
2. 2D ! 21.0/1.0 ! 137.0 ! 2.0 ! 12.0 !'Diesel! No
3. 1E ! 88.0/18.0 ! 137.0 ! 1.0 ! 12.0 !Diesel! No
4. 2F ! 42.0/8.0 ! 137.0 ! 2.0 ! 12.0 !'Diesel! No

Data for Segment # 1: GO (day/night)

Anglel Angle? : —-90.00 deg 45.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 255.00 / 255.00 m

Receiver height : 17.00 / 17.00 m

Topography : 1 (Flat/gentle slope; no barrier)
No Whistle

Reference angle : 0.00

Rail data, segment # 2: CN (day/night)

Train ! Trains ! Speed !'# loc !# Cars! Eng !Cont
Type ! ! (km/h) !/Train!/Train! type !weld
——————————— o fo————— tm———— o Fo———— R
* 1. FREIGHT ! 15.4/5.1 ! 105.0 ' 4.0 !'140.0 !Diesel! No
* 2. WAY ! 0.0/5.1 ! 105.0 !' 4.0 ! 25.0 !Diesel! No
* 3. PASSENGER ! 43.5/1.3 ! 150.0 ' 2.0 ! 10.0 !Diesel! No

* The identified number of trains have been adjusted for
future growth using the following parameters:

Train type: ! Unadj. ! Annual % ! Years of !

No Name ! Trains ! Increase ! Growth !

———————————————————— o4
1. FREIGHT ! 12.0/4.0 ! 2.50 ! 10.00 !
2. WAY ! 0.0/4.0 ! 2.50 ! 10.00 !
3. PASSENGER ! 34.0/1.0 ! 2.50 ! 10.00 !

Data for Segment # 2: CN (day/night)

Anglel Angle? : -90.00 deg 45.00 deg
Wood depth : 0 (No woods.)
No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
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Receiver source distance 285.00
Receiver height 17.00
Topography 1
No Whistle

Reference angle 0.00
Results segment # 1: GO (day)

[A]

/ 285.00 m
/ 17.00 m
(Flat/gentle slope; no barrier)

LOCOMOTIVE (0.00 + 64.75 + 0.00) =
Anglel Angle2 Alpha Refleq D.Ad]
-90 45 0.12 80.02 -13.78
WHEEL (0.00 + 58.46 + 0.00) = 58.46
Anglel Angle2 Alpha Refleqg D.Adj
-90 45 0.22 75.21 -15.07
Segment Leq 65.67 dBA
Results segment # 2: CN (day)
LOCOMOTIVE (0.00 + 63.16 + 0.00) =
Anglel Angle2 Alpha Refleqg D.Adj
-90 45 0.12 78.97 -14.32
WHEEL (0.00 + 57.21 + 0.00) = 57.21
Anglel Angle2 Alpha Refleq D.Ad]
-90 45 0.22 74.55 -15.66
Segment Leq 64.14 dBA
Total Leqg All Segments: 67.98 dBA
Results segment # 1: GO (night)
LOCOMOTIVE (0.00 + 60.43 + 0.00) =
Anglel Angle2 Alpha ReflLeqg D.Adj
-90 45 0.12 75.71 -13.78
WHEEL (0.00 + 54.33 + 0.00) = 54.33
Anglel Angle2 Alpha Refleq D.Ad]
-90 45 0.22 71.08 -15.07

64.75 dBA

F.Adj W.AdJ H.AdJ] B.Adj SubLeq
-1.49 0.00 0.00 0.00 64.75
dBA

F.Adj W.Adj H.Adj B.Adj Subleg
-1.68 0.00 0.00 0.00 58.46
63.16 dBA

F.Adj W.Adj H.Adj B.Adj SubLeqg
-1.49 0.00 0.00 0.00 63.16
dBA

F.Adj W.Adj H.Adj] B.Adj Subleqg
-1.68 0.00 0.00 0.00 57.21
60.43 dBA

F.Adj W.Adj H.Adj B.Adj SubLeq
-1.49 0.00 0.00 0.00 60.43
dBA

F.Adj W.Adj H.Ad] B.Adj SubLeq
-1.68 0.00 0.00 0.00 54.33
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Segment Leqg : 61.38 dB
Results segment # 2: CN (night)

LOCOMOTIVE (0.00 + 60.39 + 0.00) = 60.39 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

-90 45 0.12 76.20 -14.32 -1.49 0.00 0.00 0.00 60.39

WHEEL (0.00 + 54.85 + 0.00) = 54.85 dBA
Anglel Angle2 Alpha Refleq D.Adj F.Adj W.Adj H.Adj B.Adj Subleqg

Segment Leqg : 61.46 dBA
Total Leq All Segments: 64.43 dBA

Road data, segment # 1: HWY401l (day/night)

Car traffic volume : 102942/51471 veh/TimePeriod *
Medium truck volume : 5381/2691 veh/TimePeriod

Heavy truck volume : 8656/4328 veh/TimePeriod *
Posted speed limit : 100 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

* Refers to calculated road volumes based on the following input:

24 hr Traffic Volume (AADT or SADT): 118200

Percentage of Annual Growth : 2.50
Number of Years of Growth : 16.00
Medium Truck % of Total Volume : 4.60
Heavy Truck % of Total Volume : 7.40
Day (16 hrs) % of Total Volume : 66.67

Data for Segment # 1: HWY401l (day/night)

Anglel Angle? : =90.00 deg 45.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 180.00 / 180.00 m

Receiver height : 17.00 / 17.00 m

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

Road data, segment # 2: HWY401 (day/night)

Car traffic volume : 102942/51471 veh/TimePeriod *
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Medium truck volume : 5381/2691 veh/TimePeriod

Heavy truck volume : 8656/4328 veh/TimePeriod *
Posted speed limit : 100 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

* Refers to calculated road volumes based on the following input:

24 hr Traffic Volume (AADT or SADT): 118200

Percentage of Annual Growth : 2.50
Number of Years of Growth : 16.00
Medium Truck % of Total Volume : 4.60
Heavy Truck % of Total Volume : 7.40
Day (16 hrs) % of Total Volume : 66.67

Data for Segment # 2: HWY401l (day/night)

Anglel Angle? : -90.00 deg 45.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 210.00 / 210.00 m

Receiver height : 17.00 / 17.00 m

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

Road data, segment # 3: Brock (day/night)

Car traffic volume : 31680/3520 veh/TimePeriod

Medium truck volume : 1296/144 veh/TimePeriod

Heavy truck volume : 3024/336 veh/TimePeriod *
Posted speed limit : 60 km/h

Road gradient : 0 %

Road pavement : 1 (Typical asphalt or concrete)

* Refers to calculated road volumes based on the following input:

24 hr Traffic Volume (AADT or SADT) : 40000
Percentage of Annual Growth : 0.00
Number of Years of Growth : 0.00
Medium Truck % of Total Volume : 3.60
Heavy Truck % of Total Volume : 8.40
Day (16 hrs) % of Total Volume : 90.00

Data for Segment # 3: Brock (day/night)

Anglel Angle? : 0.00 deg 90.00 deg

Wood depth : 0 (No woods.)

No of house rows : 0/ 0

Surface : 1 (Absorptive ground surface)
Receiver source distance : 36.00 / 36.00 m

Receiver height : 17.00 / 17.00 m

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

Reference angle : 0.00
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Results segment # 1: HWY401 (day)

Source height = 1.65 m

ROAD (0.00 + 69.79 + 0.00) = 69.79 dBA
Anglel Angle2 Alpha Refleq P.Adj D.AdJ
SubLeq

[A]

-90 45 0.19 84.25 0.00 -12.85

Segment Leqg : 69.79 dBA

Results segment # 2: HWY401 (day)

Source height = 1.65 m

ROAD (0.00 + 68.99 + 0.00) = 68.99 dBA
Anglel Angle2 Alpha ReflLeq P.Adj D.Adj
Subleq

-90 45 0.19 84.25 0.00 -13.64

Segment Leqg : 68.99 dBA

Results segment # 3: Brock (day)

Source height = 1.70 m

ROAD (0.00 + 67.19 + 0.00) = 67.19 dBA
Anglel Angle2 Alpha Refleq P.Adj D.AdJ
SublLeq

0 90 0.19 75.24 0.00 -4.52

Segment Leqg : 67.19 dBA
Total Leqg All Segments: 73.56 dBA

Results segment # 1: HWY401 (night)
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Source height = 1.65 m

ROAD (0.00 + 69.79 + 0.00) = 69.79 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj
SublLeg

[A]

Segment Leq : 69.79 dBA

Results segment # 2: HWY401 (night)

Source height = 1.65 m

ROAD (0.00 + 68.99 + 0.00) = 68.99 dBA
Anglel Angle2 Alpha ReflLeq P.Adj D.Adj
SublLeqg

Segment Leqg : 68.99 dBA

Results segment # 3: Brock (night)

Source height = 1.70 m

ROAD (0.00 + 60.66 + 0.00) = 60.66 dBA
Anglel Angle2 Alpha Refleq P.Adj D.Adj
Subleqg

Segment Leqg : 60.66 dBA
Total Leqg All Segments: 72.70 dBA

TOTAL Leg FROM ALL SOURCES (DAY): 74.62
(NIGHT) : 73.30
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