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MEMORANDUM 

DATE:  June 2,  2021  RWDI Reference  No.:  1901104  

TO:  Andrea  Laplante  | Env  Assessment  EMAIL:  laplantea@ae.ca  

Coordinator  Associated Engineering (Ont.) Ltd.  

CC:  Mark  Belanger  | Project M anager  EMAIL:  belangerm@ae.ca  

Associated Engineering (Ont.) Ltd.  

FROM:  Alain Carriere  | Senior  Project  Manager,  RWDI  EMAIL:  Alain.Carriere@rwdi.com   

Slavi Grozev  |  Senior  Noise  Engineer,  RWDI                Slavi.Grozev@rwdi.com  

Environmental Noise  Assessment  RE:  
Niagara  Regional Road  87  

St.  Catharines,  Ontario  

Dear Andrea, 

Associated Engineering (AE) retained RWDI to complete an environmental noise assessment for the 

proposed Niagara Regional Road 87 improvements located in St. Catharines, Ontario. The undertaking 

covers the roadway segment between Verdun Avenue and Ontario Street (RR 42). The most significant 

change in the preferred solution is the closing of Lock Street for local roadway traffic which will be 

deflected to Main Street east of Lock Street after converting that segment to two-way traffic. This 

assessment has been conducted in accordance with the Terms of Reference outlined in the Request for 

Proposal (RFP) 2018-RFP-60 dated October 2018. 

The objective of the assessment is to predict sound levels as it relates to the project, review municipal noise 

control by-laws, and provide conceptual construction mitigation measures to minimize the potential 

impacts. 

A plain language description of the terminology and relationships between everyday sounds to aid the 

non-technical reader is provided in Appendix A. 

This document is intended for the sole use of the party to whom it is addressed and may contain information that is privileged and/or 
confidential. If you have received this in error, please notify us immediately. Accessible document format available upon request. 
® RWDI name and logo are registered trademarks in Canada and the United States of America. rwdi.com 

https://rwdi.com
mailto:Slavi.Grozev@rwdi.com
mailto:Alain.Carriere@rwdi.com
mailto:belangerm@ae.ca
mailto:laplantea@ae.ca


  

     

  

   

  

 

        

           

           

        

        

              

       

 

       

 

       

       

Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

Project Description 

The project includes roadway improvements of Niagara Regional Road 87 (Main Street, Lock Street, and 

Lakeport Road) between Verdun Avenue and Michigan Avenue. There will be no major re-alignments or 

significant changes in the roadway geometry, per information provided by AE, for Main Street west of Lock 

Street and Lakeport Road south of Lock Street. The major undertaking will focus on the active commercial 

area by Port Dalhousie. The preferred solution focuses on closing Lock Street for local traffic. The 

corresponding traffic will be redirected to Main Street loop east of Lock Street after converting it to two-way 

traffic. This area of primary focus is shown in Image 1 below. 

Image 1: Area of Study near Port Dalhousie 

Applicable Guidelines 

A number of guidelines and documents related to assessing road traffic and construction noise impacts 

have been reviewed that are applicable to this project and are presented herein. 
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Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

Operational Noise Guidelines and Policies 

Niagara Region Guidance 

Regional Road 87 is under the jurisdiction of the Region of Niagara which has a policy for regional road 

traffic noise control (Niagara Region, 2006), which is provided in Appendix B. The policy has a dedicated 

section for new regional roads or regional road widening. The sound objective for the roadway is the higher 

of 55 dBA or the existing road traffic noise ambient during daytime (07:00 am – 11:00 pm). For a proposed 

roadway undertaking, no noise mitigation is required to be investigated as long as the future predicted 

sound levels does not exceed the sound objective by more than 5 dB. Noise mitigation, if warranted, 

should target the sound objective (i.e. 55 dBA or existing noise ambient) and shall be administratively, 

economically, and technically feasible. 

MTO Guidance 

Even though Niagara Regional Road does not fall under the jurisdiction of the Ontario Ministry of 

Transportation (MTO), relevant guidance by MTO can be beneficial regarding operational noise impacts. 

The MTO has two current guidelines and documents related to assessing road traffic noise impacts. These 

documents and policies are: 

• Ontario MTO, Environmental Guide for Noise (MTO 2006, Version 1.1 July 2008) 

• Ontario MTO, Environmental Reference for Highway Design (MTO 2009) 

These guidelines apply to construction of new provincial highways, and reconstruction of existing provincial 

highways. The Environmental Guide for Noise also includes guidance on roadway construction activities. 

Sound impacts are assessed by comparing the future sound levels with and without the proposed 

undertaking. Sound levels are evaluated as 24-hour equivalent sound level based on the Average Annual 

Daily Traffic (AADT). If the predicted changes are equal or greater than 5 dBA, or if the future sound levels 

with the undertaking are equal or greater than 65 dBA, mitigation efforts have to be assessed. Noise 

control measures have to be technically, economically and administratively feasible. 

Noise Sensitive Areas 

Noise Sensitive Areas (NSAs) are the locations where the MTO guidance sound level limits should be 

applied. NSAs includes private homes, apartment buildings, schools, hospitals, and campgrounds with 

overnight accommodation as long as these land uses are associated with an outdoor living area (MTO, 

2008). 

Regional Road 87 has private homes along both sides of the street, which are considered as NSAs. Some 

homes are separated with a minimal distance from the roadway (approximately 6 m from the centre line of 

the street). However, assessing noise barriers will not be administratively feasible given that multiple 

homes already have driveways along the street. Future residential developments at 57 and 61 Lakeport 

Road, and 16 Lock Street have been accounted for as NSAs. The locations of all modelled worst-case noise-

sensitive receivers are shown in Figure 1. Receivers along Main Street are modelled up to Simcoe Street. 
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Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

The rest of the homes further to the west up to Verdun Avenue are anticipated to witness similar or less 

sound levels. Multiple two-storey buildings in the Port Dalhousie area are zoned Community Commercial 

C2 which allows for noise-sensitive uses (e.g. dwelling unit) and were thus considered as noise-sensitive 

receivers in the current assessment. 

Construction Noise Guidelines 

Local Noise Control By-laws 

The proposed project lies within the local jurisdiction of the City of St. Catharines in the Region of Niagara. 

The region does not have specific guidance regarding the noise associated with construction activities. City 

of St. Catharines has a noise control By-law No. 95-198 (City of St. Catharines, 1995), provided in Appendix 

B, which regulates noise that is likely to disturb residents within the City and was further amended by By-

law No. 2015-60 (City of St. Catharines, 2015). 

The noise by-law states that noise associated with any equipment in connection with construction activities 

is prohibited from 11:00 pm any day to 07:00 am the next day. However, the 2015 amendment of the by-

law indicates an exemption procedure where an application has to be filed to the city and potential 

exemptions may be granted for a temporary period. 

MECP Noise Control 

The Ontario Ministry of the Environment, Conservation and Parks (MECP, previously known as Ministry of 

the Environment (MOE)) stipulates limits on sound levels from individual items of equipment, rather than 

for overall construction noise. In the presence of persistent noise complaints, sound emission standards 

for the various types of construction equipment used on the project should be checked to ensure that they 

meet the specified limits contained in MOE Publication NPC-115 - “Construction Equipment”, as follows 

(MOE, 1977b): 

Table 1: NPC-115 Maximum Noise Emission Levels for Typical Construction Equipment 

Type of Unit 
Maximum Sound 

Level[1] (dBA) 
Distance (m) Power Rating (kW) 

Excavation Equipment[2] 
83 15 Less than 75 kW 

85 15 75 kW or Greater 

Pneumatic Equipment[3] 85 7 -

Portable Compressors 76 7 -

Notes: [1] Maximum permissible sound levels presented here are for equipment manufactured after Jan. 1, 1981. 

[2] Excavation equipment includes bulldozers, backhoes, front end loaders, graders, excavators, steam rollers 

and other equipment capable of being used for similar applications. 

[3] Pneumatic equipment includes pavement breakers. 
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Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

Operational Noise Impacts 

Operation and maintenance noise, relating to noise from operations of the project following project 

completion, are generally of primary importance for surface transportation projects. For this project, the 

significant change is closing Lock Street for local traffic which will be deflected to Main Street loop to the 

east after becoming a two-way traffic route. Thus, the project warrants an investigation to predict potential 

changes in operational sound levels at the surrounding NSAs. 

A traffic study was conducted by AE for the project and dated April 2020. The current traffic volumes and 

vehicle breakdown is based on Turning Movement Counts (TMCs) completed in August 2019. The AE traffic 

study also provided the projected future traffic volumes in 2024 with and without the proposed 

undertaking while accounting for the approved future developments listed earlier in the NSAs Section. The 

traffic study cited 2% as a projected growth rate for the study area. This growth rate was used to further 

grow the future data to 2041 for a 20-year future horizon as required by the Niagara noise policy. The TMCs 

were converted to Annual Average Daily Traffic (AADT) using typical conversion (e.g. 9% of AM peak, 10% of 

PM peak) factors based on the Institute of Transportation Engineers hourly traffic distribution (ITE, 2010). 

The summary of traffic data is presented in Table 2. The future preferred solution for Lock street involves 

roadway closure and full deflection of the traffic to Main Street to the east as indicated in the AE traffic 

study. Upon correspondence with AE, a potential for opening Lock Street to traffic during off-peak traffic in 

quiet seasons (late fall to early spring). However, this has not been considered in the AE study and is not 

anticipated to be the worst-case scenario. The worst-case scenario is expected to be with the full traffic 

going through Main Street in peak time after converting it to two-way road, which is considered herein. 

Table 2: Summary of Road Traffic Volumes 

Roadway Segment 

Current 

AADT 

(2019) 

Future 

No Built 

AADT 

(2041) 

Future 

Built 

AADT 

(2041) 

% 

Medium 

Trucks 

% 

Heavy 

Trucks 

Main Street 01 
West of Lock 

Street 
10606 11180 11430 0.3% 0.6% 

Main Street 02 East of Lock Street 1795 3300 13000 0.6% 0.1% 

Lock Street 

Between Main 
Street and 

Lakeport Road 
12691 13610 - 0.4% 0.6% 

Lakeport Road 01 

South of Lock 
Street till 157 
Lakeport Road 

13241 14650 13000 0.4% 0.5% 

Lakeport Road 02 
South of 157 

Lakeport Road 
13241 14740 13090 0.4% 0.5% 
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Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

Environmental noise propagation was modelled using the FHWA Traffic Noise Model TNM version 2.5 

(FHWA, 1998), which is an approved modeling software by MTO. The summary of predicted sound levels at 

the worst-case noise-sensitive receivers is presented in Table 3 while comparing with the sound objectives 

of both the Niagara Policy and MTO guidance. The exceedance over either criterion was less than 5 dB and 

the predicted sound levels did not exceed 65 dBA (MTO absolute future sound threshold). Thus, no further 

noise mitigation investigation is required per the Niagara noise policy and MTO guidance. The exceedances 

are limited to the receivers along Main Street segment which changed to become two-way with an 

anticipated corresponding traffic increase along that segment. However, as mentioned earlier, the 

exceedances are within the regional and provincial guidelines. On the other hand, the sound levels after 

the undertaking is significantly reduced for the receivers along Lock Street as a result of the roadway 

closure. 

Table 3: Predicted Road Traffic Sound Levels at Noise-Sensitive Receivers and Comparison with 

Sound Objectives of the Niagara Region and MTO 

Receiver 

ID 
Existing 

Future 

No Built 

(FNB) 

Future 

Built 

(FB) 

Niagara 

Sound 

Objective [1] 

Exceedance 

over Niagara 

Objective 

FB Increase 
as Compared 

to FNB [2] 

≥ 65 
dBA[3] 

R01 37 39 33 55 - - No 

R02 37 39 32 55 - - No 

R03 38 39 33 55 - - No 

R04 45 47 35 55 - - No 

R05 52 53 34 55 - - No 

R06 46 47 35 55 - - No 

R07 62 64 42 62 - - No 

R08 62 64 46 62 - - No 

R09 54 56 30 55 - - No 

R10 63 64 38 63 - - No 

R11 59 61 30 59 - - No 

R12 47 48 26 55 - - No 

R13 43 44 27 55 - - No 

R14 34 35 22 55 - - No 

R15 38 39 24 55 - - No 
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Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

Receiver 

ID 
Existing 

Future 

No Built 

(FNB) 

Future 

Built 

(FB) 

Niagara 

Sound 

Objective [1] 

Exceedance 

over Niagara 

Objective 

FB Increase 
as Compared 

to FNB [2] 

≥ 65 
dBA[3] 

R16 39 41 37 55 - - No 

R17 39 41 42 55 - 1 No 

R18 40 42 44 55 - 2 No 

R19 34 36 35 55 - - No 

R20 26 27 21 55 - - No 

R21 45 47 49 55 - 2 No 

R22 48 50 52 55 - 2 No 

R23 51 53 56 55 1 3 No 

R24 63 65 49 63 - - No 

R25 64 65 44 64 - - No 

R26 64 66 42 64 - - No 

R27 59 61 53 59 - - No 

R28 58 60 58 58 - - No 

R29 49 51 50 55 - - No 

R30 39 41 40 55 - - No 

R31 26 28 23 55 - - No 

R32 25 27 22 55 - - No 

R33 25 26 21 55 - - No 

Notes: 

[1] Niagara sound objective is the higher of 55 dBA or the existing road traffic noise ambient. 

[2] MTO relative criteria considering the relative increase of the sound levels in the future built scenario as 

compared to the future no built scenario (i.e. without the proposed undertaking). 

[3] MTO absolute future sound level objective of 65 dBA. 
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Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

Construction Noise Impacts 

Construction activities are temporary in nature, and unavoidable to some extent. Construction activities will 

vary temporally and spatially as the project progresses. Sound levels from construction at a given receptor 

location will also vary over time as different activities take place, and as those activities change location 

within the right-of-way. 

An analysis of potential worst-case construction sound levels has been conducted based on generic data 

(equipment types and activities). All construction activities will be confined within the existing right-of-way. 

The list of equipment used for roadway construction, their locations, duty cycles and the anticipated sound 

levels are summarized in Appendix C. The closest receivers to roadway construction on lake Street are 

residential homes located approximately 6 meters from the road centreline. The sound levels at these 

receivers resulting from roadway construction are predicted to exceed 90 dBA. This is typical and expected 

given the close proximity to heavy construction equipment. However, the analysis shows that construction 

sound levels generally decrease as distance to the NSAs increases. A 10 dB reduction (i.e. 20 times less 

sound pressure) is achieved at a setback distance of 20 m. Moreover, the construction noise is temporary 

in nature and will vary based on the activities that take place. The presented sound levels are for the 

parallel operation of all the equipment, as provided in Appendix C, which is a quite conservative approach. 

The estimated sound levels have the potential to be an annoyance to homes within the study limits of this 

project. A comparative chart of sound pressure levels and human perception to aid the reader is found in 

Table 3 of Appendix A. There are presently no receptor-based limits for roadway construction noise 

impacts. MOE NPC-115 should be followed and actions are required if noise sensitive receptors create 

complaints. Conceptual noise mitigation measures have therefore been provided in the next section to 

minimize the potential for noise impacts. 

Conceptual Mitigation 

Mitigation measures are provided below to minimize the potential for construction noise impacts. It is 

required that these be written into the contract documentation for the contractor. 

• There should be explicit indication that Contractors are expected to comply with all applicable 

requirements of the contract and local noise by-laws. Enforcement of noise control by-laws is the 

responsibility of the Municipality for all work done by Contractors. 

• All equipment should be properly maintained to limit noise emissions. As such, all construction 

equipment should be operated with effective muffling devices that are in good working order. 

• Monitor and maintain haul routes to minimize movement over rough ground and potholes which 

in turn can generate noise. 

• All equipment shall be kept in good working order as deterioration may increase equipment sound 

levels. A documented, regular inspection and maintenance program must be implemented. 

• Vehicle on-site speed limits must be met and will be enforced. 

• Idling vehicles will be kept to a minimum. 
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Environmental Noise Assessment 

Regional Road 87 EA – St. Catharines, ON 

RWDI #1901104 

June 2, 2021 

• In the presence of persistent noise complaints, all construction equipment should be verified to 

comply with MOE NPC-115 guidelines. 

• In the presence of persistent complaints and subject to the results of a field investigation, 

alternative noise control measured may be required, where reasonably available. In selecting 

appropriate noise control and mitigation measures, consideration should be given to the technical, 

administrative and economic feasibility of the various alternatives. 

• Additional means to reduce annoyance and the risk of persistent complaints may be beneficial for 

the closest residences. This can include installation of temporary localized noise barriers, such as 

those shown in Appendix D, or similar custom-built ones. 

Conclusion 

The potential noise impacts of the roadway improvements of Niagara Regional Road 87 in St. Catharines, 

Ontario have been assessed. The project is expected to cause no significant increase in operational sound 

levels which are anticipated to be within regional and provincial guidelines. However, the primary noise 

impact will be from construction activities. Construction sound is temporary in nature but will be noticeable 

at times at existing noise sensitive areas in proximity to the activity. The estimated construction sound 

levels have the potential to be an annoyance to noise sensitive areas within the study limits of this project. 

Methods to minimize construction noise impacts should be included in the Special Provisions, as outlined 

herein. The City of St. Catharines has a noise by-law which prohibits nighttime construction activities unless 

an exemption is granted. 

Closure 

We trust the information included herein meets the current project requirements. Please, incorporate our 

recommendations from this report. RWDI are available for a conference call should you have any 

questions. 

RWDI 

Alain Carriere, B.A., Dipl. Ecotox. 

Senior Project Manager, Associate 

AJC/klm 
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Sound is, in its simplest form, a dynamic, fluctuating pressure, in a fluid medium. That medium can be air, other gases, or 

liquids such as water. These fluctuations are transmitted by pressure waves through the medium from the source to the 

receiver. For the majority of transportation engineering purposes, the primary interest is with sound waves in air, with 

human beings as the receptor. Noise is defined as unwanted sound. The standard practice within the acoustical industry 

is to use these two terms interchangeably. 

Decibels 

A decibel (dB) is a logarithmic ratio of a value to a reference level. The general mathematical format is: 

Level in dB = 10 log (Value / Reference) 

Any value can be expressed in decibels. Decibels are very useful in performing comparisons where there are huge ranges 

in levels. For example, an acoustical engineer can expect to deal with acoustical energy values ranging from 0.00001 W to 

100 W (sound power), and pressures ranging from 0.002 Pa to 200 Pa (sound pressure).1 For completeness, decibels should 

always be stated with their reference level (e.g., 20 dB re: 20 µPa). However, in practice the reference level is often left out. 

Sound Pressure Level 

Sound pressure level is what humans experience as sound. Sound waves create small fluctuations around the normal 

atmospheric pressure. These pressure fluctuations come into contact with eardrums and create the sensation of sound. 

Sound pressure is measured in decibels, according to the following equation: 

Sound Pressure Level, dB = 10 log (p2 / po
2) 

Where: p = root mean square (r.m.s.) sound pressure, in Pa 

po = reference sound pressure, 20 µPa 

The reference pressure represents the faintest sound that a “typical” human being can hear. The typical abbreviation for 

sound pressure level is SPL, although Lp is also often used in equations. “Sound level” or “noise level” are also sometimes 

used. 

Equivalent to Sound Power Levels ranging from 70 to 140 dB and Sound Pressure Levels ranging from 20 dB to 

140 dB 
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Sounds are composed of varying frequencies or pitches. Human sensitivity to noise varies by frequency, with a greater 

sensitivity to higher frequency sounds. The propagation of sound also varies by frequency. The unit of frequency is Hertz 

(Hz), which refers the number of cycles per second (number of wave peaks per second of the propagating sound wave). The 

typical human hearing response runs from 20 Hz to 20,000 Hz. Frequencies below 20 Hz are generally inaudible, although 

response is variable, and some individuals may be able to hear or perceive them. 

Sound is typically analysed in octave bands or 1/3-octave bands. An octave band is defined as a band or range of sound 

frequencies where the frequency range doubles for succeeding octave (alternately, the highest frequency in the range is 

twice the value of the lowest frequency). Octave band and 1/3-octave band frequencies of interest frequencies of interest 

are shown in the table on the following page. Road and rail transportation noise sources tend to be broadband in nature, 

having roughly equal sound energy in many octave bands. Heavy rail traffic and heavy truck traffic may produce significant 

noise in lower frequencies < 200 Hz. 
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Figure 1: Typical Frequency Spectra of Traffic Noise - Vehicle Pass-bys at 90 km/h 
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Table 1: Octave Band Frequencies of Interest 

Centre-Frequency (Hz) 
Band 

No. 

Frequency 

Range 

(Hz) 
1/3-Octave 1/1-Octave 

12.5 

16 N/A 11 to 2216 

20 

25 

31.5 0 22 to 4531.5 

40 

50 

63 1 45 to 8963 

80 

100 

125 2 89 to 177125 

160 

200 

250 3 177 to 345250 

315 

400 

500 4 345 to 707500 

630 

800 

1,000 5 707 to 1,414 1,000 

1,250 

1,600 

2,000 6 1,414 to 2,828 2,000 

2,500 

3,150 

4,000 7 2,828 to 5,657 4,000 

5,000 

6,300 

8,000 8 5,657 to 11,3148,000 

10,000 

12,500 

16,000 N/A 
11,314 to 

22,627
16,000 

20,000 

Low Frequency Range: <200 Hz 

“Rumbly” sounds 

Normal range of human hearing: 
20 Hz to 20,000 Hz 

Normal range of 1/1-octave band 
frequencies considered in 
acoustical analysis: 63 Hz to 
8000 Hz 

Mid Frequency Range: 200 Hz 
to 2000 Hz 

High Frequency Range: >2000 
Hz 

Note: Per ISO 266-1975 
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When the overall sound pressure level is expressed as a single value (i.e., not expressed in frequency band levels) the 

variation in human frequency response must be accounted for. People do not hear low frequency noise as well as noise in 

mid or high frequencies. To account for this, frequency-weighting networks have been developed to better account for 

human hearing response. The most frequently used networks are the A-Weighting and C-Weighting. 

The A-Weighting network was developed to correspond to how humans hear low to medium levels of noise. The A-

Weighting is the most frequently used scheme, and the majority of noise guidelines are expressed in A-Weighted decibel 

values, denoted as “dBA” levels. C-Weighted “dBC” values are sometimes used in assessing low-frequency noise impacts, 

which are generally not of concern in transportation noise impact assessment. The A-Weighting and C-Weighting values are 

shown in the following table and figure. 

Table 2: A- and C-Weighting Values 

1/1-Octave Frequency 

(Hz) 

A-Weighting Value 

(dB) 

C-Weighting Value 

(dB) 

31.5 -39.4 -3.0 

63 -26.2 -0.8 

125 -16.1 -0.2 

250 -8.6 0 

500 -3.2 0 

1,000 0 0 

2,000 1.2 -0.2 

4,000 1.0 -0.8 

8,000 -1.1 -3.0 

Frequency (Hz)
16 31.5 63 125 250 500 1000 2000 4000 8000 16000

-60

-50

-40

-30

-20

-10

0

10

A-Weighting C-Weighting

Frequency Response of A and C Weighting Networks

Figure 2: A-Weighting and C-Weighting Networks 
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People experience a wide range of sound levels in their daily activities. The table below presents a graphical comparison of 

“typical” noise levels which might be encountered, and the general human perception of the level. 

Table 3: Ranges of Sound Levels 

Sound Levels 

Sources of Noise Human 

Perception 

SPL, 

in dBA 

Deafening 

125 Sonic booms 

120 Threshold of Feeling / Pain 

115 Maximum level, hard rock band concert 

110 Accelerating Motorcycle at a few feet away 

Very 

Loud 

105 Loud auto horn at 3 m (10 ft) away 

100 Dance club / maximum human vocal output at 1 m (3 ft) distance 

95 Jack hammer at 15 m (50 ft) distance 

90 Indoors in a noisy factory 

Loud 

85 Heavy truck pass-by at 15 m (50 ft) distance 

80 School cafeteria / noisy bar; Vacuum Cleaner at 1.5 m (5 ft) 

75 Near edge of major Highway 

70 Inside automobile at 60 km/h 

65 Normal human speech (unraised voice) at 1 m (3 ft) distance 

Moderate 

60 Typical background noise levels in a large department store 

55 General objective for outdoor sound levels; typical urban sound level 

50 Typical suburban / semi-rural sound level (24h) 

45 Typical noise levels in an office due to HVAC; typical rural levels (24h) 

Faint 

40 Typical background noise levels in a library 

35 

30 Broadcast Studio 

25 Average whisper 

Very 

Faint 

20 Deep woods on a very calm day 

15 

10 

5 Human breathing 

0 Quietest sound that can be heard 

Sound levels from 40 to 65 dBA are in the faint to moderate range. The vast majority of the outdoor noise environment, 

even within the busiest city cores, will lie within this area. Sound levels from 65 to 90 are perceived as loud. This area 

includes very noisy commercial and industrial spaces. Sound levels greater than 90 dB are very loud to deafening, and may 

result in hearing damage. 
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Transportation noise events, which vary with time, can also be considered in terms of their maximum noise level (Lmax) 

during a vehicle pass-by, as shown in the following table: 

Table 4: Typical Pass-By Noise Levels at 15 m from Noise Source 

Event Range of Noise Levels (dBA) at 15 m 

Semi-Trailer Trucks 75 - 85 

Aircraft 69 – 85 [1] 

Conventional Light Rapid Transit (Streetcars) 72 – 80 [2] 

Large Trucks 71 - 78 

Street Motorcycle 76 

Diesel or Natural Gas Bus 70 - 78 

Trolley Bus 69 - 73 

Small Motorcycle 67 

General Busy Auto Traffic 66 - 70 

Individual Automobiles 63 - 69 

Notes: Source: BKL Consultants Ltd. 

[1] Aircraft flyover not at 15 m distance 

[2] Based on data provided for the Calgary, Edmonton and Portland LRT systems. 

At this time, the best available research indicates that long-term human responses to noise are best evaluated using energy 

equivalent sound exposure levels (Leq values), in A-Weighted decibels (Leq values in dBA)2, 3 including adjustments to account 

for particularly annoying characteristics of the sounds being analyzed. 

Sound levels in the ambient environment vary each instant. In a downtown urban environment, the background noise is 

formed by an “urban hum”, composed of noise from distant road traffic and from commercial sources. As traffic passes 

near a noise receptor, the instantaneous sound level may increase as a vehicle approaches, and then decrease as it passes 

and travels farther away. The energy equivalent sound exposure level Leq is the average sound level over the same period 

of time with same acoustical energy as the actual environment (i.e., it is the average of the sound energy measured over a 

time period T). As a time-average, all Leq values must have a time period associated with them. This is typically placed in 

brackets beside the Leq tag. For example, a thirty-minute Leq measurement would be reported as an Leq (30 min) value. 

The Leq concept is illustrated in Figure 3, showing noise levels beside a small roadway, over a 100 second time period, with 

two vehicle pass-bys: 

2 Berglund and Lindvall, Community Noise, 1995. 

3 ISO 1996:2003(E), Acoustics – Description, measurement and assessment of environmental noise – Part 1: Basic quantities 

and assessment procedures. 
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Figure 3: Example of the Leq Concept 
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In this example, the background “urban hum” is between 47 and 53 dBA. A car passes by at 20 seconds. As it approaches, 

the noise level increases to a maximum, and then decreases as it speeds away. At 45 seconds, a heavy truck passes by. 

Near 75 seconds, a dog barks three times. The maximum sound level (Lmax) over the period is 80 dBA and the minimum is 

47 dBA. For almost 50% of the time, the sound level is lower than 55 dBA. 

The Leq (100s) for the above example is 67 dBA, which is much higher than the statistical mean sound level of 55 dBA. This 

illustrates that the Leq value is very sensitive to loud noise events, which contain much more sound energy (as sound is 

ranked on a logarithmic scale) than the normal background. It is also sensitive to the number of events during the time 

period, and the duration of those events. If only the truck had passed by during the measurement (no car and no dog 

barks), the Leq (100s) would be 66 dBA. If only the car and dog barks had occurred, the Leq (100s) would have been 61 dBA. 

This shows that the truck pass-by is the dominant event in our example, due to its level and duration. 

The ability of the Leq metric to account for the three factors of level, duration and frequency of events makes it a robust 

predictor of human response to noise. It is for this reason that the vast majority of noise standards are based on Leq values. 
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For transportation noise impact analyses, the following durations are typically used: 

Leq (24h) – The sound exposure level over then entire 24-hour day 

Leq Day – Either: Leq (15h), from 7am to 10 pm; or 

Leq (16h), from 7am to 11 am 

Leq Night – Either: Leq (9h), from 10 pm to 7 am; or 

Leq (8h), from 11 pm to 7 am 

Ldn – A special Leq (24h) value with a 10 dB night-time penalty applied to overnight 

sound levels (10pm to 7am) 

Leq (1-h) – The sound exposure over a 1-hour time period 

Leq (24h) values are appropriate for examining impacts of transportation noise sources with small changes in sound 

exposure levels over the 24-hour day. For example, freeway noise levels are generally consistent over the 24-hour day. 

Therefore, for freeways, there is little difference between Leq (24h) values and the corresponding Leq Day and Leq Night values. 

Leq Day values, covering off the AM-peak and PM-peak travel periods, are generally appropriate for examining the impacts 

of non-freeway highways and municipal arterial roadways. The vast majority of noise associated with these sources is 

concentrated in the daytime hours, where typically, 85% to 90% of the daily road traffic will occur.4 Thus, if reasonable 

sound levels occur during the daytime (and appropriate guideline limits are met), they will also occur (and be met) at night. 

To account for increased annoyance with noise overnight in a single value, the U.S. Environmental Protection Agency (U.S. 

EPA) developed the Ldn metric. It is a special form of the Leq (24h) with a +10 dB night-time penalty. Ldn values and a related 

metric, the day-evening-night level (Lden) are also used in some European guidelines. Ldn values are not used in Canadian 

Provincial jurisdictions in evaluating transportation noise. Instead, guideline limits for separate Leq Day and Leq Night periods 

are generally used. 

Leq (1-h) values are the average sound levels over a one-hour time period. These tend to fluctuate more over the day, as 

traffic levels can fluctuate significantly hour to hour. Leq (1-h) values are useful in assessing the impact of transportation 

sources which also vary hourly, and which may vary in a different manner than the background traffic. These values are 

often used to assess haul route noise impacts, for example. 

Based on research conducted by Ontario Ministry of Transportation, and provided in the MTO Environmental Office 

Manual Technical Areas – Noise. Daytime refers to a 16 hour day from 7am to 11 pm. 
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Some transportation noise sources may have significant traffic levels occurring over-night. For example, freight rail traffic 

in heavily used corridors can be shifted to over-night periods, with daytime track use being reserved for freight switcher 

traffic and passenger traffic. In situations such as this, an assessment of both daytime and night-time noise impacts may 

be appropriate. 

Decibels are logarithmic numbers, and therefore have special properties of addition. Decibel values must be added 

logarithmically. If two sources, each emitting the same amount of sound energy, are placed side-by-side, then the total 

increase in sound level will only be 3 dB. If the difference in sound energy emitted is greater than 10 dB, then effectively 

the sound level will be the same as for the loudest unit (i.e., the increase in noise will be less than a decibel). This is shown 

in Table 5. 

Table 5: Decibel Addition Chart 

dB Difference Of dB Value to Add to Highest Number 

0 3.0 

1 2.5 

2 2.1 

3 1.8 

4 1.5 

5 1.2 

6 1.0 

7 0.8 

8 0.6 

9 0.5 

10 0.4 

This affects transportation noise from projects, as noise emission is logarithmically related to traffic volume. Doubling the 

traffic volume (essentially the same as adding a source with the same sound emission) will only result in a 3 dB increase 

over the original levels. The decibel increase in noise due to the increase in traffic volume, assuming all other factors remain 

the same, can be estimated by: 

dB increase = 10 log (new volume / original volume). 
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The human ear does not interpret changes in sound level in a linear manner. The general subjective human perception of 

changes in sound level is shown in the following table. 

Table 6: Subjective Human Perception of Changes in Sound Level 5,6 

Change in Broadband Sound Level 

(dB) 
Human Perception of Change 

< 3 Imperceptible change 

3 Just-perceptible change 

4 to 5 Cleary noticeable change 

6 to 9 Substantial change 

> 10 and more Very substantial change (half or twice as loud) 

> 20 and more Very substantial change (much quieter or louder) 

Notes: Adapted from Bies and Hansen, p53, and MOE Noise Guidelines for Landfill Sites, 1998. Applies to 

changes in broadband noise sources only (i.e., increases or decreases in the same noise or same type of noise 

only). Changes in frequency content or the addition of tonal or temporal changes would affect the perception of 

the change. 

The above table is directly applicable to changes in sound level where the noise sources are of the same general character. 

For example, existing road traffic noise levels can be directly compared to future road traffic noise levels, using the above 

relationships. In comparing road traffic noise to road plus rail traffic noise, the different frequency and temporal nature of 

the noise means that the rail noise may be more noticeable. Adjustments for the nature of the new sound can be applied 

to better account for temporal and frequency differences. 

For transportation noise sources, research conducted by the U.S. Environmental Protection Agency indicates that a 5 dB 

change in sound levels is required to trigger a change in large-scale community response to noise. This correlates to a 

clearly noticeable increase in noise levels. 

5 Bies, D.A., and C.H. Hansen 1988. Engineering Noise Control – Theory and Practice, 2nd Ed. E & FN Spon, London, p 53. 

6 Ontario Ministry of the Environment 1998. Noise Guidelines for Landfill Sites. Queen’s Printer for Ontario. 
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Noise levels decrease with increasing distance from a source of noise. The rate of decay is partially dependent on the nature 

of the ground between the source: whether it is hard (acoustically reflective) or soft (acoustically absorptive). Transportation 

noise sources in general act as line sources of sound. For line sources, the rate of decay is approximately: 

• Hard ground: 3 dB for each doubling of distance from the source 

• Soft ground: 5 dB for each doubling of distance from the source 

This is shown graphically in Figure 6, based on a reference distance of 15 m from the source: 
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Figure 4: Decay of Noise Versus Distance for Line Sources 
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SECTION 

Regional Road Traff ic Noise Control Transportation 

Page 1 of 11 

DEVELOPED BY: TRANSPORTATION ENGINEERING 

APPROVED BY: PLANNING AND PUBLIC WORKS COMMITTEE DATE: November 1, 2006 

EFFECTIVE DATE: November 9, 2006 LATEST REVISION: 

POLICY STATEMENT: 

Economic development throughout the Region of Niagara has resulted in a signif icant 
increase in the use of Regional Roads by passenger and commercial vehicles. 

This Noise Control Policy intends to provide a guide for achieving abatement of noise 
radiating from traff ic on Regional Roads in three separate applications: 

• Retrofit on existing Regional Roads, (Section  3.0) 

• New developments along existing Regional Roads, (Section 4.0) 

• New Regional Roads or w idening of existing Regional Roads adjacent to existing 
residential developments (Section 5.0) 

Factors such as technical feasibility, the unique characteristics of traff ic generated noise, 
cost, overall public interest, and agency objectives are all important factors used in 
establishing criteria. 

This Policy is not applicable to railways or roads under the jurisdiction of local 
municipalit ies. 

DEFINITIONS 

• AADT =  Average Annual Daily Traffic volume 

• dBA =  Decibel sound pressure level measured using an “ A” -weighting network 
which is approximately representative of the frequency response of the human ear 

• decibel = a common measure of sound level or sound pressure level, itself a 
dimensionless quantity, when used w ith a umber it refers to a ratio of a base 

• Direct access frontage:  Dwelling units which face onto a major road w ith 
driveways that have direct access to the road 

• Leq (T) = a steady sound pressure level for a definite t ime duration (T), where the 
steady sound has the same total energy as the time varying sound 

• Noise =  unwanted sound 



  
  
  
  

   
    

   
 

  
 

      
  

   
 

  
 

 
 

  
 

  
    

 
 

    
  

 

    
 

   

  
 

 
 

 
 

 
  

 

 
 

    

    
 
 

 

 
   

 
   

Receiver 
Category 

Time 
Period 

Road Traff ic Noise 
Criterion Leq (Averaged 

over t ime period) 

Applicable Impact 
Scenario 

Outdoor Living Area 0700-2300 55 dBA Retrof it  Situat ions, New 
Subdivisions, New 
Regional Roads or 
Regional Road Widening 

Indoor Living 
Quarters 

0700-2300 45 dBA New  Subdivisions 

Indoor Sleeping 
Quarters 

2300-0700 40 dBA New  Subdivisions 

  

• Noise Sensitive Land Uses: 
– Residential developments; 
– Seasonal residential developments; 
– Hospitals, nursing/retirement homes, schools, day-care centres, etc. 

• Outdoor Living Area =  is the part of an outdoor area easily accessible from the 
building and designed for the quiet enjoyment of the outdoor environment. A 
noise receptor located in the outdoor living area is usually located 3m from the 
dwelling wall, at a height of 1.5m above existing ground 

• ORNAMENT:  Ontario Road Noise Analysis Method for Environment and 
Transportation, Technical document 

• Point of Reception = any point on the premises of a person where sound or 
vibration originating from other than those premises is received 

• Reverse frontage:  Dwelling units w ith backyards facing a major road, w ith the 
front accessible only from a service road or lane-way 

• ROW =  Right of Way 

POLICY 

Section 1.0 Noise Criteria 

The Noise Criteria of this Policy are based on the Ontario Provincial Noise Guidelines as 
well as accepted and well-demonstrated practices of Municipalit ies in Ontario and other 
jurisdictions. 

The follow ing Noise Criteria are applicable to the noise control requirements which 
address the follow ing Regional Road noise impact scenarios, specif ically: 

• Retrofit situations for existing Regional Roads and existing residential 
developments; 

• New residential development along Regional Roads; 

• New Regional Roads or Regional Road w idening impacting residential areas. 

Table 1:  Sound Level Criteria (Ref. 1) 

Section 2.0 Assessment of the Noise Climate 



 
    

 
 

    
  

 
  

 
  

   
 

  
  

     
 

 
  

 
    

   
 
 

   
 

    
    

 
 

  

  

  
 

  
 

  
 

 
 

   
 

   
  

 

    

Road Traffic noise shall be assessed using the Guidelines of the MOE, specif ically, 
“ Noise Assessment Criteria in Land Use Planning, Publication LU-131”  (ref 3 & 4). 

Prediction of the Sound Levels shall be made in accordance w ith the MOE Guidelines, ie. 
Ontario Road Noise Analysis Method for Environment and Transportation (Ref. 4). 

2.1 Existing Traffic 

Sound level predictions for the existing traff ic noise environment shall be based 
on existing Average Annual Daily Traffic counts.  Sound level predictions may 
be supported by sound measurements provided that consideration is given to 
seasonal traff ic variations, weather conditions, and duration of measurement 
to insure that sound measurements are based on road traff ic levels and 
composition that is equivalent to traff ic used in a noise prediction.  Sound 
levels, when measured, shall use the MOE guidelines, specif ically:  “ Publication 
NPC 103, Procedures for the Measurement of Sound” , ref 6. 

2.2 Future Traffic 

Sound level predictions for future road traff ic shall be based on 20 year 
Average Annual Daily Traffic forecasts. 

Section 3.0 Retrofit - Noise Abatement for Existing Regional Roads 

When the noise climate of a Regional Road results in a petit ion from the residents for 
noise control, the Region w ill investigate the feasibility of abatement action.  This 
investigation w ill consist of three major components: 

• Prerequisites, 

• Limitations, and 

• Implementation of retrofit 

3.1 Requirements for Retrofit of Regional Roads 

3.1.1 Prerequisites for Retrofit of Regional Roads 

The follow ing prerequisites must be satisfied for retrofit to be considered. 

• A large number of residences must request action in order to have the 
Region consider retrofitt ing a Regional Road.  By law  (ref 5) a petit ion is 
required signed by the owners of two thirds of the property along the 
section of the road that is in need of noise reduction.  These petit ioners 
must represent at least one half of the value of the properties that are 
liable to pay for the retrofit. 

• The minimum number of lots required to be eligible for retrofit is f ive 



 
  

 
  

 
    

 

   
   

   
 

   
  

     
 

    
 

 
   

  
 

 

w ith a  minimum roadway  length of 50 metres.  

•  Existing road traff ic noise must be above a Provincial Objective by  more  
than 5 dBA.  This means that the  predicted or  measured Sound Level  in 
the Outdoor Living Area of the residences must exceed:  

o  60 dBA daytime Leq(16),  (7:00-23:00)  

•  The  roadway  must  have  a minimum of four lanes  and traff ic volume  
must exceed an AADT of 10,000 vehicles.  

•  A two  lane Regional Road may also qualify  for  consideration of  retrofit  
under  special considerations  such as  haul routes w ith heavy and high 
truck traff ic patterns.  

•  A 20-year forecast of the road traff ic should indicate increasing traff ic  
pattern.  

•  There  must  be  no plans for redesign/alteration of the Regional Road for  
at least four years from the time of consideration for retrofit.  

3.1.2 Limitations 

3.1.2.1 Limitations for a four-lane or more Regional Road 

• All possible retrofit alternatives are to be considered and 
presented in order of increasing costs. 

• The most frequently used noise abatement method is a 
barrier; however, for barriers to be effective, they need to 
be continuous w ithout gaps and of sufficient height and 
density. This requires that the residential properties be 
reverse frontage or f lankage lots, i.e. backyard backs onto 
or f lanks Regional Road; front accessible only from a 
service road, street or lane-way. 

• The road allowance has to be of sufficient w idth to locate 
noise barriers. 

• Retrofit must result in a minimum 5dBA reduction of 
Outdoor Living Area traff ic noise level. 

• Design and construction cost w ill be shared by the Region 
and the affected properties on a 50%/50% split cost basis. 

• The owners of at least two-thirds of properties must agree 
to the split cost. 



  
 

     
  

  
  

  
 

    
 

   
  

  
 

 
  

 
 

 

    
 

   
  

  

  
 

  

   
 

   
 

    

    
 

 
  

 
 

 
 
    
 

    
 

    
 

     

3.1.2.2 Limitation for a two-lane Regional Road 

• Properties on two lane Regional Roads are generally 
directly accessible from the road (i.e. direct access 
frontage).  This circumstance precludes the use of barriers 
for noise abatement therefore noise control must include 
alternative measures.  Alternative noise control measures 
are listed in section 3.3 below . 

• Retrofit must result in a minimum 5dBA reduction of 
Outdoor Living Area traff ic noise level. 

• Design and construction cost w ill be shared by the Region, 
and the affected properties on a 50%/50% split cost basis. 

• The owners of at least two-thirds of properties must agree 
to the split cost. 

3.1.3 Implementation of Retrofit 

The Region w ill: 

• Receive a petit ion and determine its sufficiency based on the previous 
prerequisites; 

• Obtain the noise assessment and the traff ic prediction, if the submitted 
petit ion is sufficient; 

• Investigate limitations, as defined in previous sections; 

• Give consideration to all alternative noise abatement measures, starting 
w ith the most cost effective, prior to the construction of barriers; 

• Review  the need and priority for Regional Road construction; 

• Provide a technical report addressing financial details, etc. for Council 
approval; 

• Allocate the portion of the cost to the individual property owners, in 
accordance w ith the predetermined method; 

• Tender and construct retrofit works if approved by Council; 

• Maintain the retrofit noise control installations if constructed on Regional 
ROW; 

3.2 DESIGN CRITERIA FOR RETROFIT 

The Region shall carry out the retrofit observing the follow ing guidelines for its 
activit ies: 

3.2.1 Sound Level Criteria 

• Sound level assessments as per Section 2.0 – Assessment of the Noise 
Climate 

• Sound levels are to be measured or predicted at the Point of Reception 
in the Outdoor Living Area 

• Sound levels at the outdoor Point of Reception are to be in compliance 



   
 
    
 

    
 

      
 

 
  

 

   
   

 

     
  

    
   

     
 

    
 

    
 

   
  

 
 

  
 

     
    

   
 

 
  

 
  

    
   

 
 

   
 

w ith Section 1.0 – Noise Criteria 

3.2.2. Selection of Control Methods 

• Consideration is to be given to all alternative control measures in order 
of increasing cost factors.  Preferences are to be established based on 
the least expensive control measures.  The designers of the control 
measures should be cognisant of barriers that create “ walled cit ies” 

3.2.3 Barrier Design 

• Barrier performance is to be predicted in accordance w ith the MOE 
guidelines, i.e. Ontario Road Noise Analysis Method for Environment and 
Transportation (ref 4). 

• Barriers are to be constructed w ithin the Regional ROW, unless the 
required space is not available and the residents request that the barrier 
be located on their property. All owners must agree to have the barrier 
located on their property. If the barrier is located on private property, the 
property owners w ill also be responsible for its maintenance and the 
cost thereof. 

• Barriers must be continuous for a block of residences, w ith additional 
turns at easements or intersections. 

• The barrier specif ication (Section 7.0) is to be used for uniformity of 
construction. 

• Barrier height is defined by the noise reduction requirements but w ill be 
limited by the Regional policy on construction and may require an 
amendment to local height restrictions. 

3.2.4 Cost Allocation 

• Design and construction cost w ill be shared by the Region, and the 
owners of the affected properties on a 50%/50% split cost basis. 

• Any increased costs associated w ith aesthetics such as colours, 
materials, or textures w ill be paid entirely by the property owners. 

3.3 Alternative Noise Control 

Two-lane Regional Roads w ith direct access frontage are amenable to noise 
abatement only using alternative methods, where barriers are not possible. Although 
any one of the follow ing measures alone may not provide 5 dBA of reduction, they 
may be used in combination to achieve an overall improvement of 5 dBA or better: 

• Re-paving the existing road using low  noise paving material may result in 
improvements in the tire-road interaction noise. 



  
     

 

   
 

 

    
 

  

      
     

   
 

   
 

 
 

   
 

  
    

  
      

   
 

 
 

   
     

 

 
 

  
 

 
 

   
    

 
 

 
 

 
 

 

• Re-paving roads to eliminate the irregularit ies in the road surface reduces 
impact noises from loose tailgates and other loose vehicle parts and contribute 
to the reduction of the overall noise levels. 

• Truck traff ic on roads w ith steep grades generates 3 to 5 dBA higher sound 
level than on level roads.  Reducing the grade of the road, where possible, can 
assist noise abatement efforts in a measurable manner. 

• Both tire noise and engine noise are speed dependent.  Reducing the speed 
limit, especially for trucks, may result in measurable sound level reduction. The 
success of speed reduction is dependent on compliance and enforcement. 

• On downhill grades, truck drivers may use an engine brake that generates 
higher than normal engine noise.  While the prohibit ion of engine brake is not 
legal, the Region may install warning signs requesting truckers not to use an 
engine brake. 

• Road realignment w ill achieve noise reduction by increasing distance setback 
from sensit ive points of reception. 

Section 4.0 NEW RESIDENTIAL DEVELOPMENT ALONG REGIONAL ROADS 

All development applications must be considered at the planning approval stage for 
noise abatement features. The Planning Department in conjunction w ith the 
Transportation Division w ill determine if a noise study is required to identify noise 
abatement requirements as part of the condition of approval.  If noise abatement is 
required for new residential development along Regional Roads, the noise impact 
analysis shall be based on the Ministry of the Environment (MOE) Guidelines for Land 
Use Planning.  (Ref. 1, 2, 3). 

The developer/owner of the proposed development shall follow  all the requirements 
of the Guidelines and produce a report, at their cost, prepared by a qualif ied 
acoustical consulting engineer detailing the necessary designs to ensure compliance 
w ith the MOE Guidelines and this Policy.  The Region may require the submitted 
report to be peer reviewed at the cost of the developer. 

4.1 Design Criteria for New Developments 

Noise Criteria: 

All noise sensit ive areas in the new  development shall be protected from noise and 
vibration for Regional Roads in accordance w ith the noise criteria described in the 
provincial MOE guidelines.  This also means compliance w ith the indoor noise criteria 
in the design of the residences. 

Noise Sources: 
All noise sources, including industrial, rail, and aircraft noises shall be included w ith 
the road noise in the prediction of the noise climate at receptor locations. 



 
 

 
 

      
 

 
  

 
   

 
 

 
     

 
 
 

  
 

     
   

 
 

      
  

    
    

 

     
      

  
  

      
 

 

     
 

    
  

 
 

 

   
 

Road Noise: 
Prediction of Regional Road noise shall be based on a 20 year traff ic forecast. 

Barrier Construction: 
Any noise wall, barrier, or berm included as a noise abatement feature shall comply 
w ith the noise barrier criteria identif ied under Section 3.2.3 of this policy. 

4.2 Implementation Procedures 

The Region, under the requirements of the appropriate development agreement, w ill 
require and approve all noise abatement features external to the buildings, such as 
noise abatement walls and berms, etc. 

All noise abatement features to be incorporated into the building construction w ill be 
enforced by the area municipality under the building permit requirements. 

Section 5.0 NEW REGIONAL ROADS OR REGIONAL ROAD WIDENING 

This part of the policy deals w ith noise concerns that may arise from construction of 
new  Regional Roads or w idening of existing Regional Roads. The provision of bicycle 
lanes is not considered w idening for the purposes of this policy. 

A noise impact study is required to examine the effect of the proposed new  road or 
road w idening on the existing residential communities or sensit ive points of reception 
that may exist along the road.  The study w ill be carried out by a consultant retained 
by the Region. 

• The objective for acceptable road traff ic noise at outdoor living areas along a 
new Regional Road, as stated in Table 1 is 55 dBA. For those instances 
where the existing road traff ic noise ambient is higher than 55 dBA, the 
existing road traff ic noise level is the objective.  No mitigation measures are 
required if the predicted Regional Road traff ic noise exceeds the objective by 5 
dBA or less. 

• For a proposed road w idening, no mitigation effort is required if the predicted 
Regional Road traff ic noise exceeds the above stated objectives by 5dBA or 
less. Mitigation is required if predicted noise level exceeds the objective by 
more than 5 dBA. 

Mitigation could comprise the follow ing: 

• Noise mitigation to 55 dBA, or the existing road traff ic noise ambient, shall be 
administratively, economically, and technically feasible. 



   
 

 

     
 

 

• Possible noise control measures w ithin the road right of way include:  road 
alignment setback, low  noise pavement surfaces, acoustic fence, berms, etc. 

• Noise control measures shall achieve a minimum 5 dBA of attenuation over the 
first row  of receivers. 



  
 

 
 

   
 

  
   

 
  

   
 

    
 

    
 

Section 6 REFERENCES 

Ref. 1 Table 7, Noise Assessment Criteria in Land Use Planning.  Publication 
LU-131 (October 1997).  Ontario Ministry of the Environment. 

Ref. 2 Noise Assessment Criteria in Land Use Planning.  Annex to Publication 
LU-131 (October 1997) Ministry of Environment. 

Ref. 3 Noise Assessment Criteria in Land Use Planning:  Requirements, 
Procedures and Implementation.  (October 1997) Ontario Ministry of the 
Environment. 

Ref. 4 Ontario Road noise Analysis Method for Environment and Transportation 
(ORNAMENT) Technical Document, Ontario Ministry of the 
Environment, ISBN 0-7729-6376, 1989. 

Ref. 5 Ontario Regulation 119/03 under the Municipal Act 2001 (O.Reg. 
119/03), formerly the Local Improvements Act. 

Ref. 6 Publication NPS 103, Procedures for the Measurement of Sound, part of 
Model Municipal Noise Control By-Law , Final Report, August 1978. 



  
 

  
 

 
   

 
 

     
  

  
     

 
 

    
  

 
 

   
 

 
 

   
  

 
 
 

 
 

      
 

    
 

Section 7 BARRIER SPECIFICATIONS & TYPES 

In order to design an acoustic barrier for Regional Road noise attenuation, the 
follow ing two features are most influential in assuring acceptable performance: 

1. The barrier must be dense enough to ensure that no signif icant acoustic 
energy can pass through it.  For the frequency range generated by road 
traff ic, a surface mass not less than 20kg/square meter is required.  Nominal 
2”  x 6”  planks, do not meet this density specif ication. A full 2 inch (50mm) 
thickness is required for western red cedar. 

2. There must be no secondary propagation paths.  There are to be no gaps 
through or beneath the barrier (special provision for drainage may be required 
in some cases) and no signif icant propagation around the ends of the barrier. 
End refraction can be limited by extending the barrier well beyond the 

receptor, or by constructing a return at the end of the barrier to produce a 
partial w rap around effect. 

Simple earth berms w ith 3:1 slopes (or as required) are often the preferred barrier 
construction but may not always be practical because of land availability and related 
grading constraints. 

Measures to ensure appropriate quality and durability in noise barriers are specif ied in 
CSA standard Z107.9-00, Standard for Certif ication of Noise Barriers, dated Feb 
2000. 

REFERENCES: 

Report Committee Date Council Date 

PWA 183-2006 November 1, 2006 November 9, 2006 













      
 

BY-LAW NO. 95-198 

A By-law to prohibit and regulate noise. 



CITY OF ST. CATHARINES 

BY-LAW NO. 201S- - {po 

A By-law to amend By-law No. 95-198 entitled "A By-law to prohibit and regulate noise." 

NOW THEREFORE THE COUNCIL OF THE CORPORATION OF THE CITY OF ST. 

CATHARINES enacts as follows: 

1. 	 That By-law No. 95-198 is hereby amended by adding the following: 

1 (g) 	 "point of reception" means any point on the premises of a person where 

sound or vibration originating from other than those premises is received. 

2. 	 That By-law No. 95-198 is hereby further amended by adding the following: 

1 (h) 	 "public place" includes any place or establishment to which the public have 

access as of right or by invitation, expressed or implied . 

3. 	 That By-law No. 95-198 is hereby further amended by deleting Section 3(1)(b) and 

replacing it with the following: 

3(1 )(b) That the operation of any electronic device or group of electronic devices 

incorporating one or more loud speakers or other electro-mechanical 

transducers, and intended for the production, reproduction or amplification 

of sound in a public place such that the sound amplified by the device or 

devices is clearly audible at a point of reception between 23:00 hours one 

day and 07:00 hours the next day. 

4. 	 That By-law No. 95-198 is hereby further amended by deleting Section 3(1)(d) and 

replacing it with the following: 

3(1)(d) Yelling, shouting, hooting, whistling, singing or the playing of musical 

instruments in such a manner as to make a sound clearly audible at a point 

of reception, between 23:00 hours one day and 07:00 hours the next day. 
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5. 	 That By-law No. 95-198 is hereby further amended by adding the following: 

5. 	 Notwithstanding any other provision of this by-law, the provisions of this by

law do not apply to noise emanating from a park owned or operated by the 

City of St. Catharines, provided that at the time the noise is heard: 

i. 	 an event for which a valid Parks Permit has been issued is occurring 

at the park; 

ii. the event is in compliance with the terms and conditions of the Parks 

Permit; and 

iii. 	 the event is in compliance with any City of St. Catharines Special 

Event Procedures in effect at the time of the event. 

6. 	 That By-law No. 95-198 is hereby further amended by adding the following: 

6(a) 	 Notwithstanding anything conta ined in this by-law, any person organizing a 

special event or a construction project may make a written application, with 

full particulars and supporting documentation, to Council to be granted an 

exemption from any of the provisions of this by-law. 

6(b) 	 Council may refuse to grant the exemption or may grant the exemption 

applied for, or any exemption of lesser effect and any exemption granted 

shall specify the time period, and may impose such terms and conditions as 

Council sees fit. 

Read a first time this /?fl+- day of kPJG.'- 2015. 

Read a second time this I» day of /f10/2JL- 2015. 

Read a third time and passed this (~ day of A-171<_/L- 2015. 

CLERK 



 

 

 

 

 

 

 



      
 

    

      

      

    

 

    
         
         

                             

   

       
                       

 
 

  
  

     

       

  

Highway Construction Noise Assessment - Roadway Construction 
Job No: 1901104 

Job Name: Niagara Regional Road 87 

Amt 
Act. 

PWL1 

Max. 

SPL2 Equipment Amt 
Act. 

PWL1 

Max. 

SPL2 Equipment Amt 
Act. 

PWL1 

Max. 

SPL2 Equipment 

1 109 81 Excavators 2 110 79 Backhoes / Wheeled Loaders 2 110 79 Backhoes / Wheeled Loaders 

3 108 76 Haul truck (Typical 3-axle) 1 110 82 Bulldozers 3 108 76 Haul truck (Typical 3-axle) 

1 110 82 Bulldozers 4 110 76 Haul truck (Typical 3-axle) 1 105 77 Asphalt Spreader 

1 112 84 Scrapers 1 98 73 Road Roller 

Amt 
Act. 

PWL1 

Max. 

SPL2 Equipment 

2 111 83 Compactor 

1. Removal of Overburden 3. Base Course 5. Surface Course 

TOTAL 6 116 TOTAL 7 114 TOTAL 7 113 

Amt 
Act. 

PWL1 

Max. 

SPL2 Equipment 

1 108 83 Compactor 

1 108 80 Graders 

TOTAL 2 111 TOTAL 2 111 

125 m 125 m 125 m 125 m 
Notes: 
-- All values in dBA 
1. Equivalent Activity PWL, including duty cycle and penalty adjustments Dist. 
2. Maximum SPL at 15 m produced by the equipment R 

OLA Point of Reception 

Predicted Construction Noise Levels 
NSA 

Notes: 
- All values are in dBA unless otherwise noted 

1. Equivalent Activty PWL for the group (includes duty cycle, penalties and no of vehicle adjustments) + 10 log (2 / (4*3.14* S-R dist2)) 

80 

63 

56 

61 

60 
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58 

Leq (1h) 1. 

91 

73 

68 
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64 

450 

500 

Distance to 
Centre-line R 

(m) 

6 
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4. Compaction of Base Course 2. Compaction of Subgrade 
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Roadway 
Construction 80 

75 Closest NSA to 
Roadway 
Construction 

70 

65 

60 

55 

50 
0 100 200 300 400 500 600 

Distance From Activity (m) 
Notes: 
Predicted noise levels account for distance attenuation (geometric spreading) only. Actual sound levels at distances greater than 
300 m would be expected to be much less than those shown. 
Roadway Construction scenario asumes 24 items of construction equioment spread out over 250 m on either side of a given 
NSA.  Equipment generally operates at a 40% duty cycle. 



 

 

 

 

 

 

 



 

 

Learn more about commercial noise control at 
www.environmental-noise-control.com or call us at 1-800-679-8633 

ENVIRONMENTAL

ENTERTAINMENT

CONSTRUCTION

INDUSTRIAL

OIL & GAS

TEMPORARY 
ACOUSTICAL 

NOISE BARRIER 
SYSTEMS 

Designed to provide 
optimum sound control 

in blocking 
and absorbing 

unwanted noise. ACOUSTICAL K-RAIL / JERSEY 
BARRIER MOUNTED SOUND WALL 
ENC’s K-Rail/Jersey barrier mounted sound walls allow for quick and easy 
positioning and movement througout the site to provide a fexible noise control 
solution for mobile equipment or operations. The K-Rail/Jersey mounted barrier 
panels can be customized to meet your needs, with heights from 8-16 feet. This 
product line is an efective solution if the site does not allow earth boring. 

BARRIER BLANKET SPECIFICATIONS 
• Sound Transmission Class rated STC-25, 32 & 43 in accordance with ASTM E-413 
• Engineered to meet IBC Wind Load requirements 
• Flame Retardant to California Fire Marshall F-419.01 Specifcations 

Length of Char: 3.5, After Flame: 2 Seconds 
• Working Temperature: -40 °F to +200 °F 
• Oil resistant, UV resistant, Fiber-Free, Anti-Fungal, Self-Drying Poly-Vinyl Chloride Outer Shell 

with specially developed inner core septum barrier 

FREESTANDING ACOUSTICAL PANELS ARE NOT INTENDED FOR USE IN HIGH WIND 
CONDITIONS WITHOUT A SUPPORTING STRUCTURAL ANAYLSIS 



 

  

 

 

TEMPORARY NOISE 
BARRIER PANEL 

SYSTEM 

At the heart of our temporary sound wall is our Environmental 
Noise Control (ENC) acoustical noise barrier panel system, which is 
manufactured using state-of-the-art acoustical composite materials. 
Our sound panels are fabricated with a polyvinyl-chloride coated 
outer shell, multiple layers of noise absorbing and blocking material 
and feature a specially developed septum barrier inner core. The 
ENC temporary sound wall system is available from 6 to 40 ft. high. 

Temporary Sound Panel Systems 

FREE 
STANDING 

AUGERED 
STRUCTURE 

Sound Transmission Loss (dB) 
% Octave Band 

Center Frequency 

63 Hz 
80 Hz 
100 Hz 
125 Hz 
160 Hz 
200 Hz 
250 Hz 
315 Hz 
400 Hz 
500 Hz 
630 Hz 
800 Hz 
1000 Hz 
1250 Hz 
1600 Hz 
2000 Hz 
2500 Hz 
3150 Hz 
4000 Hz 
5000 Hz 

STC 25 
Transmission Loss 

8 dB 
10 dB 
11 dB 
10 dB 
7 dB 
7 dB 
11 dB 
17 dB 
23 dB 
28 dB 
33 dB 
36 dB 
39 dB 
41 dB 
41 dB 
40 dB 
41 dB 
44 dB 
46 dB 
50 dB 

STC 32 
Transmission Loss 

16 dB 
20 dB 
18 dB 
16 dB 
16 dB 
17 dB 
19 dB 
23 dB 
26 dB 
32 dB 
34 dB 
35 dB 
35 dB 
36 dB 
36 dB 
36 dB 
37 dB 
39 dB 
40 dB 
43 dB 

The modular design of ENC’s temporary 
sound panel systems meets or exceeds 
code requirements. 
An independent acoustical laboratory has conducted tests in 
accordance with ASTM E-90 and ASTM E-413 requirements, to measure 
sound transmission loss and validating the Sound Transmission Class 
rating of STC-25, STC-32 and STC-43. The ENC composite barrier/ 
absorber blankets, which are laboratory tested and certifed, meet or 
exceed the specifcations in the Sound Transmission Loss Data Table. 

1 (800) 679 8633 |  International +1 310 679 8633 | www.environmental-noise-control.com 

For more information on our quality products or possibleCORPORATE OFFICE 
applications, please see our website or call to speak with

Hawthorne, CA one of our ENC representatives. Rapid engineering and 
deployment response is available worldwide. 

REGIONAL OFFICES & FIELD OPERATIONS 
Aledo, TX; Carson, CA; Firestone, CO 
Napa, CA; Shreveport, LA; Washington, PA 
Calgary, Alberta 



















 
 

 

Learn more about commercial noise control at 
www.environmental-noise-control.com or call us at 1-800-679-8633 

ENVIRONMENTAL

ENTERTAINMENT

CONSTRUCTION

INDUSTRIAL

OIL & GAS

TEMPORARY 
ACOUSTICAL 

NOISE BARRIER 
SYSTEMS 

Designed to provide 
optimum sound control 

in blocking 
and absorbing 

unwanted noise. FREESTANDING SK-8 NOISE CONTROL PANEL 
PORTABLE LOW FREQUENCY NOISE BARRIER/ABSORBER PANELS 
The freestanding, portable SK-8 acoustical panels areengineered forquick positioning 
close to noise sources and are designed for maximum low frequency sound blocking 
and absorbing. Structurally engineered to be freestanding and meet regulatory code 
requirements. Heights available from 16 to 24 feet with accommodations for doors, 
gates, truck loading and emergency exits. 

SK-8 BARRIER PANEL SPECIFICATIONS 
• Sound Transmission Class rated STC-43 in accordance with ASTM E-413 
• Sound Absorption Rating of N.R.C. 1.00 
• Engineered to meet UBC/IBC Wind Load requirements 
• Panels available with emergency exit signs and doors 
• Sizes: 8 feet wide by 16 to 24 feet high 



 

  

 

FREESTANDING 
SK - 8 NOISE 

BARRIER 
PANELS 

Sound Transmission Loss (dB) 
% Octave Band 

Center Frequency 
Transmission 

Loss 
31.5 Hz 21 
63 Hz 14 
125 Hz 26 
250 Hz 32 
500 Hz 28 
1000 Hz 51 
2000 Hz 60 
4000 Hz 67 

STC  43 

At the heart of our freestanding sound wall is our Environmental 
Noise Control (ENC) acoustical noise barrier panel system, which is 
manufactured with state-of-the-art acoustical composite materials. Our 
proprietary SK-8 sound panels are fabricated with a galvanized steel 
exterior, absorptive acoustical insulation with a septum barrier and 
perforated metal panels. The ENC SK-8 temporary sound wall system is 
available in 8 feet wide modules with heights of 16, 20 or 24 feet. 

Freestanding SK-8 Sound Panel System 

The modular design of ENC’s temporary
SK-8 sound panel system is engineered 
to meet or exceed UBC and IBC code 
requirements. 
An independent acoustical laboratory has conducted tests in 
accordance with ASTM E-90 and ASTM E-413 requirements to 
measure sound transmission loss and to validate a 
Sound Transmission Class rating of STC-43 for the 
SK-8 panel. The ENC SK-8 panels meet or exceed the 
specifcations in the Sound Transmission Loss Data Table. 

1 (800) 679 8633 |  International +1 310 679 8633 | www.environmental-noise-control.com 
For more information on our quality products or possibleCORPORATE OFFICE 
applications, please see our website or call to speak with

Hawthorne, CA one of our ENC representatives. Rapid engineering and 
deployment response is available worldwide. 

REGIONAL OFFICES & FIELD OPERATIONS 
Aledo, TX; Carson, CA; Longmont, CO 
Napa, CA; Shreveport, LA; McDonald, PA 
Calgary, Alberta 
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