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Introduction and Summary

HGC Engineering was retained by Neven Corporation to conduct a noise feasibility study with
regard to a proposed 6-Plex to be located at 187 Stanley Street in the City of Belleville, Ontario. The
surrounding area includes a mixture of existing residential, existing commercial/industrial land uses,
Canadian National (CN) rail corridor located to the north and a minor roadway. The proposed
development includes one building with six proposed dwelling units. The study is required by the
City of Belleville as part of the approvals process, specifically for OPA, ZBA and SPA.
The primary traffic noise sources in the area impacting the proposed development are rail traffic on
the Canadian National Railway (CN) railway corridor to the north. Road traffic on Station Street may
be a secondary source of noise. Rail traffic data was obtained from CN personnel. The data was used
to predict future traffic sound levels at the locations of the proposed dwelling facades. The predicted
sound levels were compared to the guidelines of the Ministry of Environment, Conservation and
Parks (MECP) and CN to develop noise control recommendations for the proposed development.
The sound level predictions indicate that noise control measures should be incorporated into the
building envelope design such that indoor sound levels will comply with the MECP noise criteria.
The recommended noise control measures include air-conditioning of residential units so that
windows can be kept closed and building constructions meeting the minimum requirements of the
Ontario Building Code (OBC). Warning clauses are also recommended to inform future residents of
the traffic noise impacts, the presence of nearby commercial/industrial facilities and rail yard.
An assessment of stationary noise associated with the rail yard to the north was conducted. Minor
excesses above the nighttime MECP criteria are predicted at the north and east facades.
Recommendations for noise mitigation options are provided in the report. When architectural
drawings are available, the drawings should be reviewed to ensure there are no windows to bedrooms
along the north and east facades or glass acoustic screens have been provided for any windows into
bedrooms along the north and east facades. Details of the assessment leading to this conclusion are
provided herein.
Since the railway line is located more than 75 m from the proposed site, an assessment of groundborne vibration is not required in accordance with MECP and CN guidelines.
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Site Description and Noise Sources

Figure 1 is a Key Plan of the area. Figure 2 is the preliminary site plan provided by the client dated
May 26, 2020. The development will include one building with six dwelling units and at-grade
parking. Two residential units are proposed on each floor, basement, first and second floors.
Appendix A includes preliminary building elevations.
A site visit was conducted by HGC Engineering personnel in October 2020 to make observations of
the acoustical environment, and observe the operations of the nearby commercial/industrial uses to
the west, southeast and the railway yard in relation to the subject site. Stanley Street is a low volume
roadway. Station Street is also considered as a low volume roadway. To the north of the subject site
and south of Station Street are existing 1-storey and 2-storey residences. To the east of the site is an
existing industrial facility (Soltex). To the west and southeast are commercial industrial uses
including Synergy Signs, UPS customer Center and Kaycan. All of these facilities have loading areas
on the shielded side of the buildings facing away from the proposed residential development. There
are also existing residences closer to these facilities than the subject site.
The subject site is currently zoned R2 and R6 is proposed. Since the closest residential uses are
proposed over 75 m of the railway right of way, ground-borne vibration measurements will not be
required for the site. Soltex is located immediately to the east of the subject site. Soltex has an
existing Environmental Compliance Approval (ECA) with the Ministry of the Environment,
Conservation and Parks (MECP) and meets the noise criteria at the existing residences in the area
and therefore will also meet at the proposed building on the subject site.
Due to the proximity of the site to a variety of existing commercial/industrial uses, it is
recommended that a noise warning clause to identify that the commercial/industrial uses may be
audible at times be included in the property and tenancy agreements, as described in Section 5.4. The
area is considered to be Class I (urban) in terms of its acoustical environment.
To the further north of the site and north of Station Street (approximately 62 m north of Station
Street), there is a CN railway yard (CN Belleville Yard). Since the railway yard is within 1000 m of
the subject site, consideration has been given to the yard in the following sections as per “Guidelines
for New Development in Proximity to Railway Operations” dated May 2013.
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As indicated in the rail traffic data (Appendix B), the CN Yard may include train movements which
may exacerbate extra noise and vibration. There may be considerable shunting and switching carried
out in the vicinity of the study area. These activities have been evaluated as stationary noise sources.
A specific warning clause identifying the shunting and switching noise is also included in the
following sections. During the site visit, in general, sounds from the commercial/light industrial
facilities and railway yard were not discernible over the traffic sounds, but a noise warning clause
indicating that these facilities may upon occasion be audible is recommended in Section 6. In
addition, there are existing residences closer to the rail yard than the proposed residential building on
the subject site.

3
3.1

Assessment of Traffic Noise on the Proposed Building
Criteria for Traffic Noise Sources

Guidelines for acceptable levels of 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].
Table I: Rail Traffic Noise Criteria
Space
Outdoor Living Areas
Inside Living/Dining Rooms
Inside Bedrooms

Daytime LEQ(16 hour) Nighttime LEQ(8 hour)
Rail
Rail
55 dBA
40 dBA
40 dBA

-40 dBA
35 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 that are
less than 4 m in depth are not considered to be outdoor living areas under MECP guidelines.
The MECP guidelines allow the daytime sound levels 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
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property. Where OLA sound levels exceed 60 dBA, physical mitigation is recommended 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 OLA’s necessarily require protection, if there are other
protected outdoor areas accessible to future residents.
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.
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 by
the occupant is 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, or when the nighttime sound level is
greater than 55 dBA or greater than 60 dBA during the daytime due to rail traffic noise.
Warning clauses to notify future residents of possible noise excesses are also required when
nighttime sound levels exceed 50 dBA at the plane of the bedroom or living/dining room window
and daytime sound levels exceed 55 dBA in the outdoor living area and at the plane of the bedroom
or living/dining room window due to road and rail traffic.
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Traffic Noise Predictions
4.1

Rail Traffic Data

Rail traffic data for the CN Kingston Subdivision was obtained from CN personnel and are included
in Appendix B. The maximum permissible train speed in the area of the site is 97 km/h for freight
and way freight trains and 105 km/h for passenger trains. The railway line is considered to be a
principal main line and has continuously welded track. In conformance with CN assessment
requirements, the maximum speeds, maximum number of cars and locomotives per train were used
in the traffic noise analysis to yield worse case estimate of train noise. The data was projected to the
year 2031. The rail volumes used in the analysis are shown in Table II.
Table II: Projected Rail Traffic Data to Year 2031
Type of Train

Maximum
Number of
Locomotives

Maximum
Number of
Cars

Maximum
Speed
(km/h)

Current
Volume
Day/Night

Projected
Volume
Day/Night

CN Freight

4

140

97

14 / 7

18.4 / 9.2

CN Way Freight

4

25

97

5/6

6.6 / 7.9

Passenger

2

10

105

29 / 4

38.1 / 5.2

4.2

Traffic Noise Predictions

To assess the levels of rail traffic noise which will impact the site in the future, predictions were
made using STAMSON version 5.04, a computer algorithm developed by the MECP. Sample
STAMSON output is included in Appendix C.
Predictions of the traffic sound levels were made at various representative facades. Sound levels
were also predicted at the façade during the daytime and nighttime hours to investigate ventilation
requirements and building envelope construction. The results of these predictions are summarized in
Table III. The acoustic requirements may be subject to modifications if the site plan is changed
significantly.
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Table III: Predicted Future Traffic Sound Levels, [LEQ-16/8 hr, dBA]
Description

Daytime [LEQ-16 ]

Nightime [LEQ-8 ]

63
59

62
59

North facade
East facade

These predictions are considered to represent a worst-case scenario of potential traffic noise impact
as projected traffic volumes, maximum train speeds and numbers of cars and locomotives have been
considered.

5

Traffic Noise Recommendations

The sound level predictions indicate that traffic sound levels will exceed MECP criteria during the
daytime and nighttime hours at some of the proposed ed building facades. Recommendations are
provided below.

5.1

Outdoor Living Areas

Residential units will have balconies less than 4 metres in depth (which are exempt from the
definition of OLA under MECP guidelines).
Outdoor amity areas are not indicated on the site plan.

5.2

Ventilation Requirements

Central Air Conditioning
The predicted sound levels at all proposed dwelling units are greater than 60 dBA during nighttime
hours. Central air conditioning systems are required for these dwellings so that windows may remain
closed.
In general, 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. The location, installation and sound ratings of the
outdoor air conditioning devices should minimize noise impacts and comply with criteria of MECP
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publication NPC-300. Acceptable units are those that are housed in their own closet with an access
door for maintenance. The guidelines also recommend noise warning clauses for the building.

5.3

Building Façade Constructions

Traffic sound levels at the facades of the dwelling units with exposure to the CN railway will exceed
60 dBA during the day and 55 dBA at night. MECP guidelines recommend that the windows, walls
and doors be designed so that the indoor sound levels comply with MECP noise criteria.
Exterior Wall Constructions
From the elevation drawings, brick exterior wall construction is indicated. This is a suitable
construction.
Exterior Doors
There may be glazed exterior doors (sliding, as shown on the elevation drawings for entry onto the
balconies from living/dining rooms. The glazing areas on the doors should be counted as part of the
total window glazing area. All exterior doors should include good weather seals to reduce air
infiltration to the minimum achievable levels.
Acoustical Requirements for Glazing
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 basic window glazing, including glass in fixed sections, sliding doors, and
operable windows, is shown in Table IV for the proposed building. Different window-to-floor area
ratios may result in different STC rating requirements. Note that these are minimums for the entire
assembly (including patio doors, awning windows, and mullions) and that test data should be
provided to verify.
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Table IV: Minimum STC Requirements for Glazing at Specific Facades
Building

Description
West façade
North façade

6-Plex
East façade
South façade

Space

Glazing STC1, 2

Living/Dining Room
Bedroom
Living/Dining Room
Bedroom
Living/Dining Room
Bedroom
Living/Dining Room
Bedroom

OBC
OBC
OBC
OBC
OBC
OBC
OBC
OBC

Note:

1 Based on assumed window to floor area ratios of 25% for bedrooms and 50% for living/dining rooms.
2 STC requirement refers to fixed glazing. Small leaks through operable doors and windows are assumed, however, tight weather seals
should be provided to reduce such leakage to the extent feasible.

5.4

Warning Clauses

MECP guidelines recommend that appropriate warning clauses be included in the property titles,
purchase and sale agreements, and tenancy agreements of properties where anticipated traffic sound
level excesses are identified.
Suggested wording for dwelling units with sound level excesses the MECP criteria is given below:
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 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.
A suggested wording for future dwellings requiring central air conditioning systems is given below.
Type B:
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 Environment,
Conservation and Parks.
Suitable wording for future dwellings in close proximity to existing commercial/industrial facilities
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is given below.
Type C:
Purchasers and tenants are advised that due to the proximity of existing
commercial/industrial facilities, sound from these facilities may at times be audible.
CN’s standard warning clause for residential developments located within 300 m of a railway rightof-way (principal main line) is given below.
Type D:
Warning: Canadian National Railway Company or 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 GO Transit or any railway entering into an agreement with GO Transit 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). 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 right-of-way.

6

Assessment of Existing Stationary Sources of Sound

Noise sources associated with industrial, commercial facilities, including railway yards, are assessed
separately from traffic sources under MECP Guidelines. These facilities are considered to be
Stationary Sources of Sound and criteria for their assessment are contained in the following section.

6.1

Criteria for Stationary (Industrial) Sources of Sound

Under MECP guidelines, the acoustical environment in this area is classified as “urban” or “Class 1”,
as background sound levels is set by significant volumes of road traffic on surrounding roadways
during daytime and nighttime hours.
Stationary sources of sound are collectively defined as all sources that emit sound within a
commercial, industrial, institutional facility or railway yard boundary. The CN Belleville Yard and
the nearby commercial and light industrial facilities are therefore classified as stationary sources of
sound. The following MECP guidelines and criteria apply in this case. Since the nearby industrial
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facilities to the southeast and west have loading areas on the shielded side of the buildings, these
facilities are not considered further in the analysis.
NPC-300
MECP Guideline NPC-300 is the MECP guideline for use in investigating Land Use Compatibility
issues with regard to noise. An industrial or commercial facility or railway yard is classified in the
MECP Guideline NPC-300 as a stationary source of sound (as compared to sources such as traffic or
construction, for example) for noise assessment purposes. A stationary noise source encompasses the
noise from all the activities and equipment within the property boundary of a facility including
regular on-site truck traffic, material handling and mechanical equipment. Noise from these sources
may potentially impact the proposed residential land use. In terms of background sound, the
development is located in an urban acoustical environment which is characterized by an acoustical
environment dominated by road traffic and human activity.
Stationary Source (Steady Sound)
NPC-300 is intended for use in the planning of both residential and commercial/industrial land uses
and provides the acceptability limits for sound due to yard operations in that regard. The facade of a
residence (i.e., in the plane of a window), or any associated usable outdoor area is considered a
sensitive point of reception (within 30 m of a dwelling façade). NPC-300 stipulates that the
exclusionary sound level limit for a stationary noise source in an urban Class 1 area is taken to be
50 dBA during daytime hours (07:00 to 23:00), and 45 dBA during nighttime hours (23:00 to 07:00).
If the background sound levels due to road traffic exceed the exclusionary limits, then that
background sound level becomes the criterion. The background sound level is defined as the sound
level that occurs when the source under consideration is not operating, and may include traffic noise
and natural sounds.
Commercial activities such as the occasional movement of customer/employee vehicles, deliveries to
conveniences stores and restaurants and garbage collection are not of themselves considered to be
significant noise sources in the MECP guidelines. Accordingly, these sources have not been
considered in this study. Truck movements at a warehouse or busy shipping/receiving docks at an
industry must generally be assessed.
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Stationary Source (Impulsive Sound)
Acceptability limits for frequently occurring sounds that are impulsive in character (such as those
from rail switching and rail shunting of rail cars) are also provided in NPC-300. The limit is
determined in a similar fashion to steady sounds, based on the background sound levels at that time
of day, and the same limits apply in this case.

6.2

Sound Level Criteria at the Residential Receptors

Typical ambient sound levels can be determined through prediction of road traffic volumes in areas
where traffic sound is dominant. Where it can be demonstrated that the hourly ambient sound levels
are greater than the exclusionary minimum limits listed above, the criterion becomes the lowest
predicted one-hour LEQ sound level during each respective period. Since the site is in an area with
low background traffic volumes, the MECP minimum exclusionary limits (50 dBA during the
daytime and 45 dBA during the nighttime) is adopted in this analysis.
Compliance with MECP criteria generally results in acceptable levels of sound at residential
receptors although there may be residual audibility during periods of low background sound.

6.3

Description of the Neighbouring Facilities

Site visits were performed in October 2020 to investigate the sound levels at the subject site and in
the neighbourhood to note any potentially significant sources of industrial sound and to note any
beneficial acoustical shielding for use in the acoustical modelling.

CN Belleville Yard
At the subject site, sounds from the CN rail yard was not distinguishable from road traffic and other
urban sounds in the environment. This could be due to the fact that the yard is not visible from the
site at grade. There are a few 1-storey and 2-storey residences to the north along with trees and an
existing earth berm in parallel to the railway line.
As indicated in the rail traffic data, the CN Belleville Yard may include noise. Shunting and
switching carried out in the vicinity of the study area are considered to be stationary noise sources
and have been assessed. CN personnel indicate that the Yard is active 24 hours a day, 7 days a week.
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Activities such as shunting and switching can occur anywhere in the yard area. Idling of locomotives
may also occur anywhere in the yard area. It was assumed that idling of locomotives occurs during
the daytime and nighttime hours (2 during the day and 1 during the night).

6.4

Stationary Source Assessment

Predictive noise modelling was used to assess the potential noise impact at the residential receptors
of activities in the rail yard.
The noise prediction model was based on sound emission levels for various noise sources, assumed
operational profiles (during the daytime and nighttime), and established engineering methods for the
prediction of outdoor sound propagation. These methods include the effects of distance, air
absorption, and acoustical screening by barrier obstacles. The sound power levels measured from
other facilities similar to this one were used in the analysis and are summarized in Table V.
Table V: Source Sound Power Levels [dB re 10-12 W]
Octave Band Centre Frequency [Hz]
Source
63 125 250 500 1k
2k
4k
8k
Idling Locomotive
115 105 81
86
87
83
77
63
Stretching Rail (impulses)
118 114 114 116 114 109 103 92
The above outlined sound levels and various features of the site were used as input to a predictive
computer model. The software used for this purpose (Cadna-A version 2021 MR 1 (32 bit) build
183.5110) is a computer implementation of ISO Standard 9613-2.2 “Acoustics - Attenuation of
Sound During Propagation Outdoors.” The ISO method accounts for reduction in sound level with
distance due to geometrical spreading, air absorption, ground attenuation and acoustical shielding by
intervening structures such as building or barriers.

The following information and assumptions were used in the analysis:
•

At the Yard, two locomotives were assumed to idles for 60 minutes during the daytime hours
and 1 locomotive during the nighttime hours.
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Results

Steady Sound Levels
The calculations consider the acoustical effects of distance and shielding by the buildings. The
predicted sound levels due to the idling locomotives at the closest façade of the proposed building
during a worst-case busiest hour operating scenario, are summarized in the following table.
Table VI: Predicted Steady Source Sound Levels at Residential Building during a Worst-case
Operating Scenario hour
Criteria
Predicted
Receptor
Day/ Night
Steady Source Sound Level
(dBA)
(dBA)

North and east façades

50 / 45

35/32

The results of this analysis indicate that the predicted steady source sound levels due to idling
locomotives in the yard will be within the MECP’s minimum exclusionary limits at all facades of the
proposed residential building.
Impulse Sound Levels
Impulsive noises are assessed separately from the non-impulsive sound sources. It is understood that
the CN Yard operates 24 hours a day 7 days a week. CN personnel also indicated that activity may
occur anywhere in the yard. Two types of impulsive sounds are expected to be emitted from the yard:
rail switching and rail shunting of rail cars. The multiple impulsive noises are combined to obtain a
logarithmic mean impulse sound level (LLM). This was calculated based on measurements conducted
by HGC Engineering for similar past projects.
Assumed daytime//nighttime worst-case busiest hour scenario (impulsive sources):
•

Shunting of rail cars and switching of rail cars were assumed to occur anywhere in the yard
during the daytime or nighttime hours.

The results are summarized in Table VII.
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Table VII: Predicted Impulsive Sound Levels at Residential Building

North façade

Criteria
Day/ /Night
(dBAI)
50/45

Predicted
Impulsive Sound Level
(dBAI)
48

East facade

50/45

48

West facade

50/45

31

South facade

50/45

31

Receptor

The results of this analysis indicate that the predicted impulsive source sound levels have the
potential exceed the MECP’s minimum exclusionary limits at the north and east facades during the
nighttime hours under a worst-case operational scenario at the rail yard.
6.5.1 Recommendations
Since sound level excesses are predicted at the north and east facades, it is recommended that floor
plans be designed such that there are no windows to bedrooms located along the north or east
facades. Alternatively, if windows to bedrooms are required along the north and east facades, glass
acoustic screens may be placed in front of the window to bedrooms that covers/shields the center of
the window.
Further Work
When detailed floor plans and building elevations are available, the drawings should be reviewed to
ensure compliance with the noise report.
As indicated by CN, a specific warning clause identifying the shunting and switching noise is also
required as recommended below. In addition, there are existing residences closer to the rail yard than
the proposed building on the subject site.
Type E:
Warning: Purchasers/tenants are advised that due to the close proximity of the Canadian
National Railway’s Belleville Yard; it's operations are conducted 24 hours a day, 7 days a
week which includes the shunting of trains and idling of locomotives; and the possibility of
alterations including the possibility that the Railway may expand its operations, which
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expansion may affect the living environment of the residents notwithstanding the inclusion of
noise and vibration attenuating measures in the design of the whole development and
individual units, and that the Railway will not be responsible for complaints or claims arising
from the use of its facilities and/or operations.

7

Summary of Recommendations

The following recommendations are provided in regard to noise mitigation.
Transportation Noise
1. Building constructions meeting the minimum requirements of the Ontario Building Code will
be suitable for the building.
2. Warning clauses should be included in the property and tenancy agreements and offers of
purchase and sale for the dwelling units in the residential building to inform the future
owners/occupants of the presence of the railway and the nearby commercial/industrial uses.
Stationary Noise
3. When detailed floor plans and building elevations are available, the drawings should be
reviewed to ensure compliance with the noise report and to ensure no bedroom windows are
located at the north or east facades or bedroom windows are shielded with glass acoustic
screens.
4. To address the potential for sound level excesses from the nearby CN Belleville Yard, a
specific noise warning clause is required.
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Table VIII: Summary of Noise Control Requirements and Noise Warning Clauses
Description

6-Plex

Acoustic *Ventilation
Barrier Requirements

--

Central A/C

Type of
Warning
Clause

A, B, C,
D, E

Building
Façade
Constructions

OBC

Stationary
Noise
North and
east façades,
no bedroom
windows or
glass acoustic
screens
should be
used to shield
the center of
the window

Notes:
-- no specific requirement
* The location, installation and sound rating of the air conditioning condensers must be compliant with MOECC
Guideline NPC-300, as applicable.
OBC – meeting the minimum requirements of the Ontario Building Code
LRDR – Living Room/Dining Room
BR – Bedroom

The reader is referred to the previous sections of this report where these recommendations are
discussed in more detail.

7.1

Implementation

To ensure that the noise control recommendations outlined above are fully implemented, it is
recommended that:
1. When detailed architectural floor plans and exterior elevation drawings are available, an
acoustical engineer shall review the plans to ensure no windows to bedrooms are located along
the north and east facades or bedroom windows are shielded with glass acoustic screens.
2. Prior to the issuance of occupancy permits for this development, the City’s building inspector or
a Professional Engineer qualified to provide acoustical engineering services in the Province of
Ontario should certify that the noise control measures for the development have been properly
installed and constructed.

Figure 1 – Key Plan

Figure 2 – Proposed Site Plan
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APPENDIX B
Traffic Information

APPENDIX C
STAMSON Output
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STAMSON 5.0
NORMAL REPORT
Date: 21-01-2021 17:34:50
MINISTRY OF ENVIRONMENT AND ENERGY / NOISE ASSESSMENT
Filename: n.te
Time Period: Day/Night 16/8 hours
Description: Daytime and nighttime sound levels at the north façade due
to rail traffic passbys
Rail data, segment # 1: CN (day/night)
-------------------------------------Train
! Trains
! Speed !# loc !# Cars! Eng !Cont
Type
!
!(km/h) !/Train!/Train! type !weld
-----------------+-------------+-------+------+------+------+---1. F
! 18.4/9.2
! 97.0 ! 4.0 !140.0 !Diesel! No
2. WF
!
6.6/7.9
! 97.0 ! 4.0 ! 25.0 !Diesel! No
3. P
! 38.1/5.2
! 105.0 ! 2.0 ! 10.0 !Diesel! No
Data for Segment # 1: CN (day/night)
-----------------------------------Angle1
Angle2
: -90.00 deg
90.00 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
:
5.20 / 5.20
m
Topography
:
1
(Flat/gentle slope; no barrier)
No Whistle
Reference angle
:
0.00
Results segment # 1: CN (day)
----------------------------LOCOMOTIVE (0.00 + 61.55 + 0.00) = 61.55 dBA
Angle1 Angle2 Alpha RefLeq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq
----------------------------------------------------------------------90
90
0.47 78.58 -15.91 -1.13
0.00
0.00
0.00 61.55
---------------------------------------------------------------------WHEEL (0.00 + 55.96 + 0.00) = 55.96 dBA
Angle1 Angle2 Alpha RefLeq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq
----------------------------------------------------------------------90
90
0.58 74.32 -17.04 -1.32
0.00
0.00
0.00 55.96
---------------------------------------------------------------------Segment Leq : 62.61 dBA
Total Leq All Segments: 62.61 dBA
Results segment # 1: CN (night)
------------------------------LOCOMOTIVE (0.00 + 61.22 + 0.00) = 61.22 dBA
Angle1 Angle2 Alpha RefLeq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq
----------------------------------------------------------------------90
90
0.47 78.25 -15.91 -1.13
0.00
0.00
0.00 61.22
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---------------------------------------------------------------------WHEEL (0.00 + 55.81 + 0.00) = 55.81 dBA
Angle1 Angle2 Alpha RefLeq D.Adj F.Adj W.Adj H.Adj B.Adj SubLeq
----------------------------------------------------------------------90
90
0.58 74.17 -17.04 -1.32
0.00
0.00
0.00 55.81
---------------------------------------------------------------------Segment Leq : 62.32 dBA
Total Leq All Segments: 62.32 dBA
TOTAL Leq FROM ALL SOURCES (DAY): 62.61
(NIGHT): 62.32

