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Executive Summary 

The Ontario Ministry of Transportation (MTO) is undertaking the Preliminary Design and 
Class Environmental Assessment (Class EA) for an approximate length of 
4.5 kilometers (km) along Highway 401 in Brockville, from 2 km west of 
Stewart Boulevard to 750 meters (m) east of North Augusta Road (GWP 4003-19-00). 
The purpose of the Class EA study is to develop a plan for the rehabilitation and/or 
replacement of five (5) structures; determine the long-term plans for the 
Stewart Boulevard and North Augusta Road interchanges and establish the footprint for 
interim six-lanes and ultimate eight-lanes of Highway 401 within the City of Brockville. 
This noise impact assessment report was prepared to assess the potential changes in 
traffic noise associated with the proposed reconfiguration of the study area interchanges 
and future footprint of Highway 401. In addition, the purpose of this assessment was to 
determine the potential noise impact at nearby noise sensitive areas (NSAs) associated 
with the project, and to investigate the feasibility of noise mitigation (if needed) in 
accordance with the MTO Environmental Guide for Noise (MTO 2022).  

The following two scenarios were considered for this noise assessment: 

1. Interim Project footprint: Highway 401 upgrade from 4 lanes to 6 lanes and the 
reconfiguration of the Stewart Boulevard and North Augusta Road interchanges 
with future traffic data for the horizon year 2032. 

2. Ultimate Project footprint: Highway 401 upgrade from 6 lanes to 8 lanes and the 
minor adjustments to ramps required at the interchanges at Stewart Boulevard and 
North Augusta Road with future traffic for horizon year 2042. 

The horizon years 2032 and 2042 were selected for the purpose of the analysis and they 
do not represent the actual timing of the highway improvements. 

To determine the Project noise impact, a comparison was made for predicted future 
noise levels with the Project (Future Build) and without the Project (Future No-build) for 
both interim and ultimate Project footprint scenarios. Where predicted Future Build 
noise levels increased more than 5 dB over Future No-build and/or exceed 65 dBA, 
mitigation was investigated. Mitigation was investigated for technical, economic and 
administrative feasibility. 
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Fifteen (15) NSAs, including three (3) proposed developments were identified from a 
review of aerial imagery, the City of Brockville development information, and the Air 
Quality Assessment Report for the Project (Stantec 2023). Thirty-two (32) 
representative receptors were selected from these NSAs for consideration within this 
noise assessment. The selected receptors from the existing NSAs are those that have 
an outdoor living area (OLA). The receptors identified in the Air Quality Assessment 
without an OLA are excluded from this assessment. 

For the purpose of this road traffic noise impact assessment, the Traffic Noise Model 
(TNM, version 3.1) developed by the United States Federal Highway Administration 
(FHWA) as recommended by the MTO was used.  

At receptor R14, an increase in sound levels of up to 2.6 dB for the interim Project 
footprint and up to 2.9 dB for the ultimate Project footprint was predicted, and both 
levels are within the 5 dB MTO limit. Predicted Future Build noise levels exceeded the 
MTO level above which mitigation feasibility is investigated (65 dBA) at three (3) 
receptors (R18, R28 and R29) for future interim Project footprint, and at seven (7) 
receptors (R04, R11, R19, R30, R28, R29 and R32) for future ultimate Project footprint. 
Noise mitigation was investigated only for the existing receptors. Mitigation for the 
proposed future development (R04) was not investigated as it is expected to be 
incorporated in the design of the future development and would fall under the 
responsibility of the developer. 

Considering the nature of the Project, alignment adjustments as a mitigation option 
were not considered. In addition, adjustments to pavement type were also not 
considered as a mitigation measure as asphalt is being used for this Project. Only noise 
barriers were considered for Project noise mitigation.  

The relocated noise barrier ENB1 (between Stewart Boulevard and Ormond Street) will 
be constructed to current MTO standards and is expected to be 5 m high. Therefore, 
5 m high noise wall is considered for the ultimate footprint scenario in this assessment. 

Two (2) new noise barriers (NB1 and NB2) and an upgrade of the existing noise barrier 
(ENB2) were investigated for noise mitigation for the Project. Although one of the noise 
barriers (NB2) considered met the criteria for technical feasibility, it did not meet the 
criteria for economic feasibility. The remaining noise barriers did not meet technical 
feasibility criteria. Therefore, noise barriers are not recommended for this project. 
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Construction noise for the Project was assessed in accordance with the applicable 
Ministry of the Environment, Conservation and Parks (MECP) Publication NPC-115 
(MECP 1977) and NPC-118 (MECP 1982) for construction and the City of Brockville 
Noise By-Law (No. 076-2-21), a By-Law to Control Noise in the City of Brockville 
(Brockville 2021). 

The typical sound levels for most of the construction equipment are within the MECP 
and City noise limits. However, there is potential for higher sound levels than the 
permissible limits for some equipment. Once equipment and construction schedules are 
finalized, the equipment noise data should be reviewed during the detailed design stage 
to confirm that noise emissions are within the applicable limits. If the sound levels are 
higher than the limits, noise control options may be required. Methods to minimize 
construction noise impacts should be included in the Construction Code of Practice 
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Acronyms / Abbreviations 

AADT Annual Average Daily Traffic 

dB decibel 

dBA decibel, A-weighted 

DFC Dense Friction Course Pavement 

EA Environmental Assessment 

ENB Existing Noise Barrier 

Km Kilometre 

km/h kilometres per hour 

m metres 

m2 square metres 

MECP Ontario Ministry of the Environment, Conservation and Parks 

MTO Ontario Ministry of Transportation 

NB Noise Barrier 

NPC Noise Pollution Control 

NSAs Noise Sensitive Areas 
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OLA Outdoor Living Area 

TNM Traffic Noise Model 

US FWHA United States Federal Highway Administration 

 
  

Noise Impact Assessment Report 
Highway 401 Planning Study, Brockville, from 2 km West of Stewart Boulevard to 750 m 
East of North Augusta Road (GWP 4003-19-00) 

July 5, 2023 

 165001160 viii 

Glossary  

A-weighting The weighting network used to account for changes in level 
sensitivity as a function of frequency. The A-weighting network 
de-emphasizes the high (i.e., 6.3 kHz and above) and low (i.e., 
below 1 kHz) frequencies, and emphasizes the frequencies 
between 1 kHz and 6.3 kHz, in an effort to simulate the relative 
response of the human ear. See also: frequency weighting. 

decibel (dB) A logarithmic quantity of any measured physical parameter and 
commonly used in the measurement of sound. The decibel (dB) 
provides the possibility of representing a large span of sound 
levels in a simplified manner. The difference between the sound 
pressures for virtual silence versus a loud sound is a factor of 
1:1,000,000 or more, therefore, it is less cumbersome to use a 
small range of equivalent values: 0 to 130 dB. It is used for both 
sound pressure level as well as sound power level. 

energy equivalent 
sound level 

An energy-average sound level (Leq) over a specified period that 
would have the same sound energy as the actual (i.e., time 
varying) sound over the same period. It represents the average 
sound pressure level encountered for the period. The period is 
often added as a suffix to the label (i.e., Leq (24) for the 24-hour 
equivalent sound level). 

frequency The number of times per second that the sine wave of sound 
repeats itself. It can be expressed in cycles per second, or Hertz 
(Hz). Frequency equals speed of sound/wavelength. 
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Appendix C  
Sample Calculations 

REPORT: Results: Sound Levels - Future No Build

TNM VERSION

CALCULATED WITH: 
CASE:
UNITS:

3.1.7970.37608

3.1.7970.37608
TNM
Metric

REPORT DATE: 10 March 2023 
CALCULATION DATE: 3/10/2023 4:02:41 AM 
ORGANIZATION: Stantec
ANALYSIS BY: MS

DEFAULT GROUND TYPE: HardSoil PROJECT/CONTRACT Hwy 401 Brockville
ATMOSPHERICS: 
PAVEMENT TYPE(S) USED:

20°C, 50%
Average

Average pavement type shall be used unless a state 
highway agency substantiates the use of a different 
type with approval FHWA.

Receiver Modeled Traffic Noise Levels

Nb. Laeq (dBA) Noise Reduction Type of Impact

Name No. R.R.
With Existing 

Barrier

Without 
Existing 
Barrier

Absolute 
Criterion

Relative

Calc. Criterion
dBA dBA

R01 1 1 53.9 53.9 65.0 0.0 5 None
R02 2 1 55.0 55.0 65.0 0.0 5 None
R03 3 1 59.9 59.9 65.0 0.0 5 None
R04 4 1 64.8 64.8 65.0 0.0 5 None
R05 5 1 60.5 60.5 65.0 0.0 5 None
R06 6 1 63.3 63.3 65.0 0.0 5 None
R07 7 1 58.4 58.4 65.0 0.0 5 None
R08 8 1 57.0 57.1 65.0 0.1 5 None
R09 9 1 58.6 58.7 65.0 0.1 5 None
R10 10 1 59.0 59.3 65.0 0.3 5 None
R11 11 1 65.4 65.5 65.0 0.0 5 Sound Level
R12 12 1 64.1 64.3 65.0 0.2 5 None
R13 13 1 65.1 65.4 65.0 0.3 5 Sound Level
R14 14 1 55.9 60.9 65.0 5.0 5 None
R15 15 1 61.3 71.0 65.0 9.7 5 None
R16 16 1 58.7 69.2 65.0 10.6 5 None
R17 17 1 60.6 70.5 65.0 9.9 5 None
R18 18 1 64.2 70.0 65.0 5.9 5 None
R19 19 1 63.6 69.9 65.0 6.3 5 None
R20 20 1 61.4 69.8 65.0 8.4 5 None
R21 21 1 60.3 68.6 65.0 8.3 5 None
R22 22 1 62.4 66.0 65.0 3.6 5 None
R23 23 1 62.0 63.5 65.0 1.5 5 None
R24 24 1 62.7 64.5 65.0 1.9 5 None
R25 25 1 63.1 66.6 65.0 3.5 5 None
R26 26 1 59.1 71.1 65.0 12.0 5 None
R27 27 1 59.2 70.8 65.0 11.6 5 None
R28 28 1 69.7 69.7 65.0 0.0 5 Sound Level
R29 29 1 66.2 66.2 65.0 (0.0) 5 Sound Level
R30 30 1 64.1 64.1 65.0 0.0 5 None
R31 32 1 60.4 60.4 65.0 (0.0) 5 None
R32 33 1 63.8 63.8 65.0 0.0 5 None



ATMOSPHERICS: 
PAVEMENT TYPE(S) USED:

20°C, 50%
Average

13 March 2023

3/13/2023 7:10:18 PM

Stantec 
MS
Hwy 401 Brockville 

Average pavement type shall be used unless a state 
highway agency substantiates the use of a different 
type with approval FHWA.

Receiver Modeled Traffic Noise Levels

Nb. Laeq (dBA) Noise Reduction

Type of Impact
Name No. R.R.

With Existing 
Barrier

Without 
Existing Barrier

Absolute 
Criterion

Relative
Calc. Criterion
dBA dBA

R01 1 1 54.0 54.0 65.0 0.0 5 None
R02 2 1 55.0 55.0 65.0 0.0 5 None
R03 3 1 59.8 59.8 65.0 0.0 5 None
R04 4 1 64.9 64.9 65.0 0.0 5 None
R05 5 1 60.3 60.3 65.0 0.0 5 None
R06 6 1 62.9 62.9 65.0 0.0 5 None
R07 7 1 58.2 58.2 65.0 0.0 5 None
R08 8 1 56.9 57.0 65.0 0.1 5 None
R09 9 1 58.3 58.4 65.0 0.1 5 None
R10 10 1 58.7 58.9 65.0 0.2 5 None
R11 11 1 64.9 64.9 65.0 0.0 5 None
R12 12 1 64.0 64.2 65.0 0.2 5 None
R13 13 1 63.7 64.0 65.0 0.3 5 None
R14 14 1 58.5 61.5 65.0 2.9 5 None
R15 15 1 61.5 71.2 65.0 9.7 5 None
R16 16 1 58.1 67.8 65.0 9.8 5 None
R17 17 1 59.8 70.1 65.0 10.3 5 None
R18 18 1 65.8 70.0 65.0 4.2 5 Sound Level
R19 19 1 63.9 69.7 65.0 5.8 5 None
R20 20 1 61.7 69.1 65.0 7.4 5 None
R21 21 1 60.2 66.9 65.0 6.7 5 None
R22 22 1 61.6 64.8 65.0 3.2 5 None
R23 23 1 61.2 63.0 65.0 1.8 5 None
R24 24 1 60.0 63.0 65.0 2.9 5 None
R25 25 1 58.7 63.5 65.0 4.7 5 None
R26 26 1 59.1 70.1 65.0 11.0 5 None
R27 27 1 59.2 71.0 65.0 11.8 5 None
R28 28 1 69.6 69.6 65.0 0.0 5 Sound Level
R29 29 1 66.0 66.0 65.0 0.0 5 Sound Level
R30 30 1 64.2 64.2 65.0 0.0 5 None
R31 32 1 60.4 60.4 65.0 0.0 5 None
R32 33 1 63.6 63.6 65.0 0.0 5 None

REPORT:

TNM VERSION

Results: Sound Levels - Future

3.1.7970.37608

Build (Interim - 2032)

REPORT DATE:

CALCULATED WITH: 3.1.7970.37608 CALCULATION DATE:

CASE: TNM ORGANIZATION:
UNITS: Metric ANALYSIS BY:
DEFAULT GROUND TYPE: HardSoil PROJECT/CONTRACT

REPORT: Results: Future Build Ultimate Scenario (2042) Unmitigated 

TNM VERSION 3.1.7970.37608 REPORT DATE: 28 May 2023 
CALCULATED WITH: 3.1.7970.37608 CALCULATION DATE: 5/28/2023 5:04:36 AM 
CASE: TNM ORGANIZATION: Stantec 
UNITS: Metric ANALYSIS BY: MST 
DEFAULT GROUND TYPE: HardSoil PROJECT/CONTRACT 
ATMOSPHERICS: 20°C, 50% Average pavement type shall be used unless a state 
PAVEMENT TYPE(S) USED: Average highway agency substantiates the use of a different type with approval 
 

Receiver 
 

Sound Level Impact 

 
Name 

 
No. 

Nb. Laeq (dBA) Type of Impact 
R.R.  

Unmitigated 
Sound Leves 

 
Criterion 

R01 1 1 55.5 65.0 None 
R02 2 1 56.2 65.0 None 
R03 3 1 61.2 65.0 None 
R04 4 1 66.2 65.0 Sound Level 
R05 5 1 61.3 65.0 None 
R06 6 1 64.3 65.0 None 
R07 7 1 59.6 65.0 None 
R08 8 1 57.3 65.0 None 
R09 9 1 58.3 65.0 None 
R10 10 1 59.2 65.0 None 
R11 11 1 65.7 65.0 Sound Level 
R12 12 1 64.5 65.0 None 
R13 13 1 64.8 65.0 None 
R14 14 1 58.8 65.0 None 
R15 15 1 61.2 65.0 None 
R16 16 1 58.2 65.0 None 
R17 17 1 60.0 65.0 None 
R18 18 1 64.9 65.0 None 
R19 19 1 65.2 65.0 Sound Level 
R20 20 1 62.9 65.0 None 
R21 21 1 61.2 65.0 None 
R22 22 1 62.4 65.0 None 
R23 23 1 61.9 65.0 None 
R24 24 1 60.9 65.0 None 
R25 25 1 59.9 65.0 None 
R26 26 1 60.8 65.0 None 
R27 27 1 60.8 65.0 None 
R28 28 1 71.1 65.0 Sound Level 
R29 29 1 67.4 65.0 Sound Level 
R30 30 1 66.1 65.0 Sound Level 
R31 32 1 61.9 65.0 None 
R32 33 1 65.1 65.0 Sound Level 



REPORT: Results: Sound Levels - Future Build (Ultimate - 2042) With Investigated Noise 
Barriers 

TNM VERSION 3.1.7970.37608 REPORT DATE: 26 May 2023 
CALCULATED WITH: 3.1.7970.37608 CALCULATION DATE: 5/26/2023 12:17:11 AM 
CASE: TNM ORGANIZATION: Stantec 
UNITS: 
DEFAULT GROUND TYPE: 

Metric 
HardSoil 

ANALYSIS BY: 
PROJECT/CONTRACT 

MST 

ATMOSPHERICS: 20°C, 50%   

PAVEMENT TYPE(S) USED: Average   
 

Receiver  Sound Level Impact 

 
Name 

 
No. 

Nb.   Laeq (dBA)  Type of Impact 
R.R.  

Mitigated 
 
Sound 

 
Leves 

 
Criterion 

R01 1 1 55.5 65.0 None 
R02 2 1 56.2 65.0 None 
R03 3 1 61.2 65.0 None 
R04 4 1 66.2 65.0 Sound Level 
R05 5 1 61.2 65.0 None 
R06 6 1 64.3 65.0 None 
R07 7 1 59.6 65.0 None 
R08 8 1 57.2 65.0 None 
R09 9 1 58.1 65.0 None 
R10 10 1 59.0 65.0 None 
R11 11 1 62.1 65.0 None 
R12 12 1 64.5 65.0 None 
R13 13 1 64.7 65.0 None 
R14 14 1 58.7 65.0 None 
R15 15 1 61.2 65.0 None 
R16 16 1 58.2 65.0 None 
R17 17 1 60.0 65.0 None 
R18 18 1 62.7 65.0 None 
R19 19 1 62.5 65.0 None 
R20 20 1 61.0 65.0 None 
R21 21 1 59.6 65.0 None 
R22 22 1 61.4 65.0 None 
R23 23 1 61.6 65.0 None 
R24 24 1 60.8 65.0 None 
R25 25 1 59.8 65.0 None 
R26 26 1 60.8 65.0 None 
R27 27 1 60.8 65.0 None 
R28 28 1 65.8 65.0 Sound Level 
R29 29 1 60.6 65.0 None 
R30 30 1 60.3 65.0 None 
R31 32 1 58.3 65.0 None 
R32 33 1 57.2 65.0 None 

 


