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EXECUTIVE SUMMARY 

The Proposed Thermal Treatment Facility (the Facility) is being designed to thermally process solid 
waste that remains after Durham’s and York’s waste diversion efforts. The Facility will be located 
approximately 2 (kilometres) south of Highway 401, between Courtice Road and Osborne Road in the 
Municipality of Clarington.  

This Report outlines the results of Jacques Whitford Stantec Limited’s (JWSL’s) acoustic assessment 
completed for use in the Durham York Environmental Assessment Study, as well as for other regulatory 
requirements.  Evaluations were completed for two (2) design capacity scenarios for the Facility.  These 
are the initial design capacity of 140,000 tonnes per year (tpy) and a maximum design capacity of 
400,000 tpy. The Report includes consideration of: 

 existing ambient acoustical environment; 

 sound from the Facility construction; 

 sound from the Facility operations;  

 potential impacts of sound on wildlife in addition to human receptors; and, 

 mitigation measures to limit and manage potential effects. 

The assessment was undertaken and the Report was prepared in accordance with the Ontario Ministry 
of the Environment (MOE) and Health Canada (HC) noise guidelines in support of an Individual 
Environmental Assessment conducted under the Ontario Environmental Assessment Act (EAA).  The 
assessment follows the requirements of MOE publications and guidelines.  An Acoustic Assessment 
Report Checklist is included in Appendix A. 

Source sound power levels were estimated for the significant noise sources in the Facility based on: 

 measured data from similar equipment; 

 manufacturer’s information; and, 

 published resources. 

Based on ambient noise measurements conducted in the Acoustic Study Area (ASA) near the critical 
receptors, the existing minimum background 1-hour sound exposure levels generally occurred at night 
(i.e., 23:00 h to 07:00 h) and ranged from 47 dBA (A-weighted decibels) near Courtice Road, and  38 
 dBA near the Baseline Road.  As a result, the measured ambient noise levels were applied for most 
receptors.  The Facility was also assessed against Health Canada's proposed noise criteria. 

Acoustical modelling of significant sources was conducted using a computerized noise model, 
CADNA/A, using the algorithms from ISO 9613.  The results were assessed for compliance at the 
nearest Points of Reception (PORs) based on the relevant noise criteria.   

The predicted noise levels at all nearby PORs are less than the applicable criteria for both the 
140,000 tpy and 400,000 tpy operational scenarios assessed for the Facility.   
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Current standards for building Facility equipment and process units incorporate efficiencies and design 
enhancements that reduce sound emissions.   Where necessary, mitigation measures can be included 
to ensure applicable noise criteria are met at PORs as predicted.  Such mitigation measures may 
include the use of equipment control options such as: 

 enclosures; 

 local or property-line barriers; 

 mufflers and silencers; and, 

 acoustic baffles or insulation. 

For both the 140,000 tpy and 400,000 tpy scenarios, selection and design of specific mitigation 
measures would be subject to the detailed design of the proposed equipment. 

For both the 140,000 tpy and 400,000 tpy scenarios, noise from the Facility has some potential to 
create effects on wildlife within 300 to 500 m of construction activities and 250 to 300 m of operational 
process units.  However, it is expected that wildlife would either naturally avoid these areas due to the 
human presence and activity, or would adjust to the noise.  In all areas, occasional short-term loud 
sounds, particularly associated with construction activities, may produce retreat or startle responses in 
some wildlife. 

For both the 140,000 tpy and 400,000 tpy scenarios, some potential exists for noise and vibration 
impacts during the construction phase of the Facility. Generally, vibration impact is confined to a couple 
of hundred metres, but noise is not. There are two construction activities that are likely to create 
elevated sound levels that are difficult to mitigate.  These are: 

 Pile driving activities associated with the construction at the facility (if required); and, 

 Increased short-term (i.e., 1-hour) offsite vehicle traffic associated with the construction of the 
Facility. 

These activities would only be a concern during worst-case conditions.  They are temporary and of 
short duration relative to the Facility construction, and would cease upon completion construction 
activities.  Pile driving effects could be reduced through alternative technologies, controls, and 
scheduling.  Construction vehicle traffic is predicted to be acceptable against applicable criteria, but 
short-term (i.e., 1-hour) effects during peak demand are possible.  These peaking issues can be 
reduced through scheduling and planning of vehicle trips. 

A monitoring program and contingency plan is recommended to address any issues that may arise 
during the construction and post-closure periods of the Facility.  Post-closure noise effects would be 
assessed against the applicable criteria at the time of closure. 
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GLOSSARY AND ABBREVIATIONS 

* An asterisk (*) beside a defined term indicates that the term is defined in the Environmental Assessment Act.  
 

Acoustic Energy: Commonly referred to as the mean-square sound-pressure ratio, sound 
energy, or just plain energy, acoustic energy is the square of the ratio of 
the mean-square sound pressure (often referred to as frequency 
weighted), and the reference mean-square sound pressure of 20 µPa, the 
threshold of human hearing. It is arithmetically equivalent to 10 to the 
power of (SPL/10), where SPL is the sound pressure level, expressed in 
decibels.  

Acoustic Study Area: Study area for the purposes of the Acoustics Assessment Technical Study 
Report.  Generally within 1,000 m of the Facility property boundaries, with 
receptors considered in each cardinal direction. 

Airborne Sound: Sound that reaches the point of interest by propagation through air. 

Ambient Sound Level or 
Ambient Noise: 

All-encompassing sound that is associated with a given environment, 
usually a composite of sounds from many sources near and far.  Includes 
noise from all sources other than the sound of interest (i.e., sound other 
than that being measured), such as sound from other industrial noise, 
transportation sources, animals and nature. 

Application Case: The status of the parameter(s) with the Facility in place over and above the 
Baseline. This is considered and assessed using the maximum 
environmental effects of the Facility, including the maximum footprint for 
the Facility (for planning purposes, even though the Facility may not be 
built to that level). 

Approved Terms of 
Reference:  

Terms of Reference for the Environmental Assessment approved by 
Ontario’s Minister of the Environment on June 27, 2007. 

Attenuation: The reduction of sound intensity by various means (e.g., air, humidity and 
porous materials).  

Audibility: The ability of a sound to be perceived by human beings and animals. 
Audibility is affected by the hearing ability of the human being or animal, 
other simultaneous interfering sounds or stimuli, and by the frequency 
content and amplitude of the sound.   
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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.  

Background Sound Level or 
Background Noise: 

Same as the ambient sound level. 

Barrier: In an acoustical sense, an obstacle composed of a berm, wall or fence that 
is free of gaps and of sufficient mass to prevent significant transmission of 
sound through it, and which attenuates sound as measured by an insertion 
loss. 

Baseline: The existing environment potentially affected or baseline conditions (also 
known as existing conditions). 

Calibration: Procedure used to adjust a sound level meter using a reference source of 
a known sound pressure level and frequency. Calibration must take place 
before and after the sound level measurements. 

Calibrator (acoustical): Device that produces a known sound pressure on the microphone of a 
sound level measurement system and is used to adjust the system to 
standard specifications. 

Crest Factor: In vibration, the ratio of peak particle velocity amplitude to root-mean-
square velocity amplitude. 

Cumulative Effect: Change to the environment caused by an action combined with other 
identified past, present and planned (i.e., known) future actions. 

Day-Night Average Sound 
Level: 

A 24-hour time-averaged Leq, adjusted by a 10 decibel penalty for sounds 
occurring during the night period (i.e., 23:00h and 07:00h local time). 

Daytime: Defined as the hours from 07:00h to 19:00h. 

Daytime Adjustment: An adjustment that allows a 10 decibel increase because daytime sound 
levels are generally about 10 decibels higher than nighttime values. 
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Decibel: A logarithmic measure of any measured physical quantity and commonly 
used in the measurement of sound.  The decibel (dB) provides the 
possibility of representing a large span of signal levels in a simple manner. 
The difference between the sound pressure for silence versus a loud 
sound is a factor of 1,000,000:1 or more, therefore it is less cumbersome 
to use a small range of equivalent values: 0 to 130 dB.  A tenfold increase 
in sound power is equal to +10 dB; a tenfold increase in sound amplitude 
is equal to +20 dB. 

Decibel, A-weighted: A-weighted decibels (dBA).  Most common units for expressing sound 
levels since the A weighting function is designed to approximate the 
response of the human ear. 

Decibel, Linear: Unweighted decibels (dBL). Logarithmic units associated with a sound 
pressure level, where the sound pressure signal is unfiltered and 
represents the full spectrum of incoming noise. 

Diffracted Wave: A sound wave whose front has been changed in direction by an obstacle in 
the propagation medium, where the medium is air for the purposes of this 
assessment. 

Divergence: The spreading of sound waves from a source in a free field environment. 
In the case of highway traffic noise, two types of divergence are common, 
spherical and cylindrical. Spherical divergence is that which would occur 
for sound emanating from a point source (e.g., a single vehicle pass-by). 
Cylindrical divergence is that which would occur for sound emanating from 
a line source, or many point sources sufficiently close to behave as a line 
source (e.g., a continuous stream of roadway traffic).  

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., unsteady) sound over the 
same period. It represents the average sound pressure 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). An Leq value expressed in dBA is 
a good single-value descriptor of the annoyance of noise. 

Environmental Assessment: A systematic process to assess the effects of a proposed undertaking 
(such as the Facility) on the environment.  The EA is being conducted to 
meet provincial requirements under the EAA.  
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Environmental Effect: The effect that a proposed undertaking or its alternatives has or could 
potentially have on the environment, positive or negative, direct or indirect, 
short-or long-term. 

Environmental Management 
System: 

A quality management system that documents issues associated with the 
environmental performance of a facility. 

Evening: Defined as the hours from 19:00h to 23:00h.  In the calculation of Ldn the 
evening period is part of the daytime. 

Existing Ambient: All sounds in a given area (i.e., includes all natural sounds as well as all 
mechanical, electrical and other human-caused sounds). 

Far-Field: That portion of a source's sound field in which the sound pressure level 
(i.e., due to this sound source) decreases as if from a point, by 6 decibels 
(dB) per doubling of distance from the source (i.e., spherical divergence). 
For a line source, the far-field is the portion of the sound field in which the 
sound pressure level decreases by 3 dB per doubling of distance.  

Free-Field: A sound-field whose boundaries exert a negligible influence on the sound 
waves. In a free-field environment, sound spreads spherically from a 
source and decreases in level at a rate of 6 dB per doubling of distance 
from a point source, and at a rate of 3 dB per doubling of distance from a 
line source.  

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. 

Frequency Weighting: A method used to account for changes in sensitivity as a function of 
frequency. Three standard weighting networks, A, B, and C, are used to 
account for different responses to sound pressure levels. Note: The 
absence of frequency weighting is referred to as "flat" response. See also 
A-weighting.  
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Ground Effect: The change in sound level, either positive or negative, due to intervening 
ground between source and receiver. Ground effect is a relatively complex 
acoustic phenomenon, which is a function of ground characteristics, 
source-to-receiver geometry, and the spectral characteristics of the 
source. A commonly used rule-of-thumb for propagation over soft ground 
(e.g., grass) is that ground effects will account for about 1.5 dB per 
doubling of distance. This relationship is empirical and tends to break 
down for distances greater than about 30 to 61 metres.  

Ground Impedance: A complex function of frequency relating the sound transmission 
characteristics of a ground surface type.  

Hard Ground: Any highly reflective surface in which the phase of the sound energy is 
essentially preserved upon reflection; examples include water, asphalt, 
and concrete.  

Hearing Range (human): An average healthy young person can hear frequencies from 
approximately 20 Hz to 20,000 Hz, and sound pressure levels from 0 dB to 
130 dB or more (i.e., the threshold of pain).  

Hertz (Hz): The unit of frequency also expressed as cycles per second. 

Insertion Loss: The sound level at a given receiver before the construction of a barrier 
minus the sound level at the same receiver after the construction of the 
barrier. The construction of a noise barrier usually results in a partial loss 
of soft-ground attenuation. This is due to the barrier forcing the sound to 
take a higher path relative to the ground plane. Therefore, barrier IL is the 
net effect of barrier diffraction, combined with this partial loss of soft-
ground attenuation. 

Intensity: The sound energy flow through a unit area in a unit time. 

International Organisation for 
Standardisation: 

An international body that provides scientific standards and guidelines 
related to various technical subjects and disciplines. 

Line of Sight: Refers to the direct path from the source to receiver without any 
intervening objects or topography.  
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Line Source: Multiple point sources moving in one direction (e.g., a continuous stream 
of roadway traffic, radiating sound cylindrically). Sound levels from a line 
source decrease at an ideal rate of 3 dB per doubling of distance.  

Loudness: The subjective judgment of intensity of a sound by humans.  Loudness 
depends upon the sound pressure and frequency of the stimulus. 
Loudness was initially defined by Fletcher and Munson in 1933 as a 
physiological description of the magnitude of an auditory sensation.  The 
definition of loudness was later refined as the attribute of auditory 
sensation corresponding most closely to the physical measurement of 
sound intensity. 

Masking: The process by which the threshold of audibility for a sound is raised by 
the presence of another (e.g., masking) sound.  A masking sound is one 
that renders inaudible or unintelligible another sound that is also present. 

Mitigation: Measures taken to reduce, eliminate, or control impacts on the 
environment.  

Monitoring and Protection 
Plan: 

A plan that outlines the conditions necessary to maintain adequate sound 
or vibration levels at area receptors.  Components of such a plan may 
include monitoring protocols, complaint responses, and mitigation 
alternatives.  

Natural Ambient: All natural sounds in a given area, excluding all non-natural sounds. 
“Natural ambient” is considered synonymous with the term “natural quiet,” 
although natural ambient is more appropriate because nature is often not 
quiet.   

Near-Field: The sound field between the source and the far-field. The near-field exists 
under optimal conditions at distances less than four times the largest 
sound source dimension.  

Nighttime: Defined as the hours from 23:00h to 07:00h. 

Noise: Any unwanted sound. "Noise" and "sound" are used interchangeably in 
this document.  
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Noise Barrier: The structure, or structure together with other material, that potentially 
alters the noise at a site from a ‘before’ condition to an ‘after’ condition.  An
effective noise barrier is one that ensures that the sound transmitted 
through it is insignificant as compared to the sound that refracts around the 
side and over the top edges.    

Noise Floor: The lowest amplitude measurable by sound monitoring equipment.  Most 
commercially available sound level meters and microphones can detect 
sound levels down to about 15 to 20 dBA.   

Noise level: Same as sound level, except applied to unwanted sounds. 

Noise Reduction Coefficient: A single-number rating of the sound absorption properties of a material; it 
is the arithmetic mean of the Sabine absorption coefficients at 250, 500, 
1,000, and 2,000 Hz, rounded to the nearest multiple of 0.05. 

Normal Incidence (Sound): Occurs when sound waves impinge at an angle perpendicular, or normal, 
to the microphone diaphragm. 

Nuisance Effect: A level of disturbance that is below the level that would cause harm, but 
could cause annoyance, or be unpleasant or obnoxious to individuals or 
groups. 

Octave: The interval between two frequencies having a ratio of two to one.  For 
acoustic measurements, the octaves start a 1,000 Hz centre frequency 
and go up or down from that point, at the 2:1 ratio.  From 1,000 Hz, the 
next filter’s centre frequency is 2,000 Hz, the next is 4,000 Hz, or 500 Hz, 
250 Hz, etc.  Octave filtering is usually referred to as the class of octave 
filters typically 1, 3 or 12, thus creating full octaves, one-third octaves, or 
one-twelfth octaves. 

Ontario Road Noise Analysis 
Method for Environment and 
Transportation: 

MOE analysis method for assessing environmental noise from automobile 
traffic. 

Percent Highly Annoyed: A measure advocated by Health Canada to assess the fraction of a 
population that could be very annoyed with a certain sound level. 
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Percentile Exceeded Noise 
Level: 

The sound level exceeded X percent of a specific time period (LX). For 
example, from a 50-sample measurement period, the fifth highest sound 
level (i.e., 10% of 50 samples) is the 10-percentile exceeded sound level 
(L10). Other similar descriptors include L50 (i.e., the sound level exceeded 
50% of a specific time period), L90 (i.e., the sound level exceeded 90% of 
a specific time period). 

Point of Reception: A noise-sensitive receptor such as a residence, campground, daycare, 
school, church, or hospital. 

Point Source: Source that radiates sound spherically (i.e., equally in all directions). 
Sound levels from a point source decrease at an ideal rate of 6 dB per 
doubling of distance.  

Project: Encompasses the design, construction (including construction financing) 
and operation of the Thermal Treatment Facility, and includes the EA 
Study, the supply of municipal waste, and the sale of energy. 

Right-of-Way: The entire strip or area of land adjacent to a highway used for highway 
purposes. 

Signal-to-Noise Ratio: The ratio between the amplitude of a signal (i.e., meaningful information) 
and the amplitude of background noise. Because many signals have a 
very wide dynamic range, signal-to-noise ratios are often expressed in 
terms of the logarithmic decibel scale. 

Soft Ground: Any highly absorptive surface in which the phase of the sound energy is 
changed upon reflection; examples include terrain covered with dense 
vegetation or freshly fallen snow.  At grazing angles greater than 20 
degrees, which can commonly occur at short ranges, or in the case of 
elevated sources soft ground becomes a good reflector and can be 
considered acoustically hard ground.  

Sound: A wave motion in air, water, or other media.  It is the rapid oscillatory 
compression changes in a medium that propagate to distant points.  It is 
characterized by changes in density, pressure, motion, and temperature as 
well as other physical properties.  Not all rapid changes in the medium are 
due to sound (e.g., wind distortion on a microphone diaphragm). 
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Sound Absorption 
Coefficient: 

The ratio of the sound energy, as a function of frequency, absorbed by a 
surface, and the sound energy incident upon that surface.  

Sound from Trains 
Environmental Analysis 
Method: 

MOE analysis method for assessing environmental noise from trains. 

Sound Level: Generally, sound level refers to the weighted sound pressure level 
obtained by frequency weighting, usually A- or C-weighted, and expressed 
in decibels 

Sound level meter: An instrument consisting of a microphone, amplifier, output meter and 
frequency-weighting networks that is used to measure noise and sound 
levels. 

Sound Power Level: The total sound energy radiated by a source per unit time.  The unit of 
measurement is the Watt.  The acoustic power radiated from a given 
sound source as related to a reference power level (i.e., typically 1E-12 
watts, or 1 picowatt) and expressed as decibels.  A sound power level of 1 
watt = 120 decibels relative to a reference level of 1 picowatt. 

Sound Pressure: The root-mean-square of the instantaneous sound pressures during a 
specified time interval in a stated frequency band.  

Sound Pressure Level: Logarithmic ratio of the root mean square sound pressure to the sound 
pressure at the threshold of human hearing (i.e., 20 micropascals). 

Sound Speed: The speed of sound in air is about 344 metres per second at 21oC and 
sea level.  It varies depending on temperature and type of medium. 

Sound Transmission Class: A single-number rating used to compare the sound insulation properties of 
barriers. The sound transmission class (STC) is derived by fitting a 
reference rating curve to the sound transmission loss (TL) values 
measured for the 16 contiguous one-third octave frequency bands with 
nominal mid-band frequencies of 125 Hz to 4,000 Hz inclusive, by a
standard method. The reference rating curve is fitted to the 16 measured 
TL values such that the sum of deficiencies (i.e., TL values less than the 
reference rating curve), does not exceed 32 dB, and no single deficiency is 
greater than 8 dB. The STC value is the numerical value of the reference 
contour at 500 Hz. 
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Spectrum (Frequency 
Spectrum): 

The amplitude of sound at various frequencies.  It is given by a set of 
numbers that describe the amplitude at each frequency or band of 
frequencies. 

STAMSON: MOE software package for predicting transportation noise from trains and 
automobiles. 

Time Response: The response speed of the detector in a sound level meter.  For Slow 
response, the response speed is 1 second.  Slow time response is 
frequently used in environmental sound measurements.  Fast response 
time is 1/8 second.  For most environmental noise applications, both Fast 
and Slow time response measurements compared over long measurement 
periods (i.e., over several days) result in very little difference in results (i.e., 
differences are often less than the accuracy of the meter).  

Transition Zone: The area between the facility main process units and nearby receptors.   

Transmission Loss: The loss in sound energy, expressed in decibels, as sound passes through 
a barrier or a wall. Measurements to determine a barrier's transmission 
loss should be made in accordance with ASTM E90 and ASTM 
Recommended Practice E413. 

Urban Hum: The near-constant background sound in an urban environment created by 
ongoing traffic and machine noise. 

Wave: A particular type of disturbance that travels through a medium by virtue of 
the elastic properties of that medium. 

Wavelength: The perpendicular distance between two wave fronts in which the 
displacements have a difference in phase of one complete period. 

Weighting: Adjustment of sound level data to achieve a desired measurement.  A-
weighting is used to account for changes in human hearing sensitivity as a 
function of frequency.  The A-weighting network de-emphasizes the high 
(i.e., 6,300 Hz and above) and low (i.e., below 1,000 Hz) frequencies, and 
emphasizes the frequencies between 1,000 Hz and 6,300 Hz, in an effort 
to simulate the relative response of human hearing.  C-Weighting is linear 
over the mid frequency range from 200 Hz to 1,600 Hz, and de-
emphasizes the low (i.e., below 200 Hz) and high (i.e., above 1,600 Hz) 
frequencies. 
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Windscreen: A porous device used to cover the microphone of a sound level 
measurement system.  Windscreens are designed to minimize the effects 
of wind disturbance on the sound levels being measured while minimizing 
the attenuation (i.e., less than 0.5 dB) of the signal.   

World Health Organization: An internationally-recognized body that provides guidelines, standards, 
and recommendations to protect the health of human populations. 

List of Abbreviations 

ASA    Acoustics Study Area 

C of A    Certificate of Approval 

CEAA    Canadian Environmental Assessment Act 

CN     Canadian National Railway Company 

DNL    Day-night Sound Level 

EA      Environmental assessment 

EAA    Environmental Assessment Act 

EPA    Environmental Protection Act 

HC     Health Canada 

HHV    Higher Heating Value 

ID Fan    Induced Draft Fan 

ISO    International Organization for Standardization 

Max     Maximum 

Min     Minimum 

MOE     Ontario Ministry of the Environment 

NPC    Noise Pollution Control 

OPG     Ontario Power Generation 

ORNAMENT  Ontario Road Noise Analysis Method for Environment and Transportation 

POR    Points of Reception 

PPV    Peak Particle Velocity 

PWL    Sound Power Level 
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RMS    Root-mean-square 

STEAM   Sound from Trains Environmental Analysis Method 

US EPA   United States Environmental Protection Agency 

US-EPA AP-42 United States Environmental Protection Agency AP-42  

WHO     World Health Organization 

 

UNITS OF MEASUREMENT 

Area 

m2   square metre  

Power 

W   watt  

kW  kilowatt   1 x 103 W 

MW  megawatt   1 x 106 W 

Time 

s   second 

min  minute 

hr   hour 

wk   week 

y   year 

Miscellaneous 

°C   temperature in degrees Celsius 

dB   Decibel 

dBA  Decibel, A-weighted 

dBL  Decibel, Linear (unweighted) 

N/A  not available 

%   percent 

cfm  cubic feet per minute 
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REPORT 

1.0 INTRODUCTION  
Durham and York Regions (the Regions) have partnered to undertake a joint Residual Waste Planning 
Environmental Assessment (EA) Study. Both municipalities are in need of a solution to manage the 
residual solid waste that remains after diversion. The Regions are working together to address the 
social, economic, and environmental concerns through an EA Study process to examine potential long-
term residual waste management alternatives. 

1.1 The Environmental Assessment Process 

The purpose of the undertaking (i.e., what the outcome of this EA Study is intended to do) as described 
in the Approved EA Terms of Reference is:  

“To process - physically, biologically and/or thermally - the waste that remains after the application 
of both Regions’ at-source waste diversion programs in order to recover resources - both material 
and energy - and to minimize the amount of material requiring landfill disposal. In proceeding with 
this undertaking only those approaches that will meet or exceed all regulatory requirements will be 
considered.” 

The EA Study follows a planning approach where environmental constraints or opportunities are 
considered in the context of the broadly defined environment under the Environmental Assessment Act 
(EAA) (i.e., the natural environment as well as the social, economic and heritage and other 
“environments” relevant to the undertaking) and potential effects are understood and addressed before 
development occurs. In accordance with the Approved EA Terms of Reference and EAA, the EA 
process evaluates: alternatives considering potential effects on the environment; the availability of 
mitigation measures that address, in whole or in part, the potential effects; and, the comparison of the 
advantages and disadvantages of the remaining or “net” effects. The result of this process provides the 
planning rationale and support for a preferred approach and method to implement the undertaking.  

The EA Study document has been prepared and conducted in accordance with the EAA, and in 
accordance with the Terms of Reference approved by Ontario's Minister of the Environment on March 
31, 2006. There are currently no federal environmental assessment process triggers identified and, 
therefore, this Project does not require approval under the Canadian Environmental Assessment Act 
(CEAA). 

It is understood and contemplated that environmental management measures recommended as part of 
the EA process and this Technical Study Report will in many cases be refined, updated, modified 
and/or superceded as a result of subsequent approval processes.   

This EA process essentially consists of three parts taking place in stages including: 

 the Development and Approval of an EA Terms of Reference,  
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 the evaluation of “Alternatives to” the undertaking, and; 

 the evaluation of “Alternative methods” of implementing the undertaking. 

Refer to the EA for a detailed description of the EA process undertaken as part of the EA Study.  

1.2 Purpose of the Report 

This Report entitled Acoustic Assessment – Technical Study Report has been prepared to confirm the 
potential noise and vibration-related effects associated with the Proposed Thermal Treatment Facility 
(the Facility) at the Preferred Site (the Site),  together with the identification of  mitigation measures, 
and resulting net effects.  This Report will form part of the supporting documentation and materials for 
the “Description of the Undertaking” completed as part of the EA.  

1.3 Overview of Report Contents 

This Report describes the existing acoustic conditions related to the Site, followed by an effects 
analysis including net effects of the Facility on the subject aspect(s) of the environment and summary of 
the monitoring requirements. The key components of this Report are as follows: 

 acoustic assessment methodology, including facility overview, acoustics study area, modelling 
scenarios, and general modelling approach; 

 description of noise sources; 

 assessment of the existing ambient acoustical environment; 

 discussion of the relevant assessment criteria; 

 presentation of the predicted sound levels; 

 review of proposed mitigation options and monitoring actions; and, 

 conclusions and recommendations.  

The information contained in this Report has been used to complete the EA. 
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2.0 STUDY METHODOLOGY   
The evaluations, documented in this Technical Study Report, were completed for two (2) design 
capacity scenarios for the Facility.  These are: an initial design capacity of 140,000 tonnes per year 
(tpy); and a maximum design capacity of 400,000 tpy for the Facility. 

This acoustic assessment has been conducted as part of the EA Study, and is designed to assess the 
potential effects of the Facility relative to applicable regulatory requirements.  The assessment focuses 
on the Ministry of the Environment (MOE) noise guidelines, published in its Noise Pollution Control 
(NPC) series of documents (NPC-205/232/233, 1995a, 1005b and 1195c), but it also provides data and 
analysis for applicable federal legislation and approvals. Guidelines from federal (e.g., Health Canada) 
and other jurisdictions (e.g., Municipality of Clarington) are included where appropriate. 

The acoustic assessment was developed based on the following objectives: 

 Define existing acoustic environment (i.e., Baseline). 

 Assess proposed construction activities (i.e., Construction Case). 

 Assess the Facility operations (i.e., Operation Case). 

 Evaluation of potential acoustic effects on wildlife in addition to human receptors. 

2.1 Ontario Acoustic Assessment Process 

Acoustic assessments conducted in Ontario are primarily based on the MOE NPC guidelines, and 
supporting documents and standards.  MOE procedures provide minimum setback distance to noise-
sensitive Points of Reception (PORs) that are required to meet the noise criteria for certain source 
types.  PORs include the following existing lands and lands zoned for future use: 

 permanent, seasonal, or rental residences; 

 hotels and motels; 

 hospitals, retirement homes, and long-term care facilities; 

 schools and daycares; 

 churches and places of worship; and, 

 other noise-sensitive land uses such as campgrounds. 

In accordance with MOE noise screening guidelines, facilities with incineration and co-generation 
capabilities must meet a minimum setback distance of 1,000 metres (m) from the nearest POR.   In 
terms of the Proposed Thermal Treatment Facility (the Facility), some noise-sensitive receptors are 
located within 1,000 m of the Proposed Thermal Treatment Facility Site (the Site).  The MOE requires 
detailed acoustic assessments for significant facilities to determine if they meet the screening criteria.  
Therefore, a detailed acoustic assessment of the Facility has been conducted.  



 
           Acoustic Assessment

Technical  Study Report
July 31, 2009 

 

P.N. 1009497 
Jacques Whitford © 2009        

4 

                                                                                                 
 

This Report presents the results of the Acoustic Assessment that was conducted for the Facility’s 
predicted noise emissions to demonstrate compliance with applicable MOE noise criteria at nearby 
PORs for daytime (i.e., 07:00-19:00 h [hours]), evening (i.e., 19:00-23:00 h), and nighttime (i.e., 23:00-
07:00 h) periods in accordance with MOE NPC guidelines. 

According to MOE NPC guidelines, sound level limits are based on the classification of each POR as 
Class 1 (i.e., urban), Class 2 (i.e., suburban), or Class 3 (i.e., rural) depending on the local land-use 
and existing ambient sound environment.  Class 3 sound level limits are more restrictive than Class 1 
limits.  These limits may be modified in the presence of high background sound levels, allowing a 
facility to contribute as much to the overall environmental noise as the existing background (i.e., beyond 
minimum exclusionary levels).  Compliance with the applicable MOE limits is evaluated based on the 
sound contribution from the facility sources only.  Cumulative effects (i.e., background plus facility) are 
not considered explicitly, although the guidelines account for background sound levels in setting the 
applicable limit. 

This Report is intended to meet the requirements described in current MOE noise procedures and 
guidelines and the following documents: 

 NPC-233, Information to be submitted for Approval of Stationary Sources of Sound (MOE 1995c). 

 Supporting Information to be submitted for an Acoustic Assessment Report or Vibration 
Assessment Report Required by a Basic Comprehensive C of A (MOE, 2004a). 

A completed Acoustic Assessment Checklist is included in Appendix A.  Additional supporting 
information required by the MOE for Acoustic Assessment is included in the appendices to this Report. 

Since this is a proposed Facility, information on noise sources and sound emission octave band data 
were based on a number of sources, including:  

 published field measurements data on similar equipment; 

 manufacturer’s specifications, and; 

 acoustic predictions using data from similar industrial operations.   

Conservative assumptions were used throughout the analysis to ensure a robust and representative 
worst-case assessment (i.e., maximum environmental effects).  The acoustic assessment of the Facility 
is based on detailed modelling such that mitigation measures can be specified where necessary to 
ensure compliance with applicable MOE noise guidelines. 

The Facility operations do not involve sources of significant vibration emissions, such as stamping 
presses, forging hammers, or shaker tables.  As such, a detailed vibration assessment has not been 
completed for the Facility operations.  However, ground-borne vibration emissions may be significant 
for certain Facility construction activities, such as the pile-driving activity (if required).  Therefore, an 
assessment of vibration impacts has been conducted for Facility construction activities of concern. 
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2.2 Overview of the Facility 

This section of the Report provides a summary description of the Facility as it pertains to this Acoustic 
Assessment.  The initial design capacity of the Facility is 140,000 tonnes per year (tpy) (140,000 tpy 
scenario) to a maximum design capacity of 400,000 tpy (400,000 tpy scenario) of waste during the 
planned 35-year operating period.  For the purposes of this Technical Study Report, the potential 
effects of noise emissions from the Facility have been assessed for both the 140,000 tpy scenario and 
the 400,000 tpy scenario.   

For the initial 140,000 tpy scenario, there would be two completely independent waste processing 
trains. Each train would consist of a feed chute, stoker, integrated furnace/boiler, acid gas scrubber, a 
fabric filter bag house and associated ash and residue collection systems. Steam produced in each 
boiler would drive a turbine-generator to produce electricity for delivery to the grid, for in-plant use and 
potentially to provide district heating to the neighbouring Courtice Water Pollution Control Plant and 
Clarington Energy Business Park.  The expansion to the 400,000 tpy scenario would include the 
addition of 3-4 more identical waste processing trains.   

The Acoustic Assessment considers every significant noise source within each train identified in the 
available design information for the Facility.  Figure 2-1 illustrates the Site (Clarington 01) 

A more detailed Facility layout is included in Appendix B. 

The area surrounding the Site is characterized by a variety of land uses, but primarily industrial. Other 
land uses include agricultural, rural, and urban residential, as well as natural areas.  The Ontario Power 
Generation (OPG) Darlington Station is located to the east, Highway 401 to the north and Lake Ontario 
to the south of the Site.  There are salvage car lots immediately to the north and east.  

2.2.1 Operating Schedule 

The Facility is expected to operate continuously, 24-hours per day, 7-days per week, except during 
planned maintenance periods and unplanned outages.   
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Typical Ontario meteorological values were used to initialize several parameters in the model.  These 
included a temperature of 10°C and a relative humidity of 70%.  These parameters are representative 
of typical spring, summer and fall conditions when most outdoor activity may occur at receptors. 

2.6.2 Traffic Modelling 

Increases in offsite traffic volumes due to the Facility could influence local noise levels and sound 
emissions.  These potential effects were assessed based on the construction period of the Facility 
when vehicle traffic, particularly trucks, to and from the Site would be at a peak.  Changes to offsite 
traffic volumes during Facility operations are expected to be less significant due to the reduced number 
of trucks and workers.  Traffic noise levels were estimated using the MOE STAMSON model, which is a 
computerised implementation of the MOE’s Ontario Road Noise Analysis Method for Environment and 
Transportation (ORNAMENT) and Sound from Trains Environmental Analysis Method (STEAM) 
methodologies (MOE 1988, 1990). 

STAMSON estimates traffic noise levels for roads that are within 500 m of receptors accounting for: 

 traffic volumes; 

 truck percentages; 

 vehicle speed; 

 road type; 

 road-receptor geometry; and, 

 topographical features.   

Barriers and other mitigating factors (e.g., rows of houses or ground type) can also be considered by 
the model. 

It is assumed that the baseline traffic impact is included in the ambient noise monitoring conducted in 
the ASA, which would account for traffic noise impact from surrounding roads, including Highway 401.   

Construction traffic associated with the Facility was estimated based on the Facility design.  This 
scenario included: 

 Estimated 200 offsite workers (the worst-case scenario) attending the Site on a daily basis via two 
roads: 

 South Service Road; and, 
 Osborne Road.  

 Approximately 40 trucks per day (the worst-case scenario), attending the Site via the main entrance 
at Osborne Road; 

 Osborne Road is used as the main route for construction truck traffic. 

The level of offsite traffic considered in this scenario is expected to be at or near the functional capacity 
of the area road networks; hence it represents a reasonable worst-case scenario for acoustical 
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purposes since major changes to area roads are not anticipated.  Various traffic mitigation strategies 
could be considered to allow the road network to accommodate the required level of offsite traffic.  

STAMSON requires minimum vehicle volumes of 40 vehicles per hour and road to receptor distances 
of less than 500 m.  In this case, volumes or distances were adjusted where these limits were reached 
to ensure all appropriate road contributions were included.   

Critical receptors along affected area roads surrounding the Facility were evaluated for the change 
between a future no-build scenario (i.e., without construction traffic) and a future build scenario (i.e., 
with construction traffic).  The results of the modelling are discussed in Section 6.1.5. 

2.6.3 Points of Reception 

Critical PORs within the ASA in each main compass direction were evaluated for inclusion in the 
modelling.  The PORs were identified from Site plans, zoning maps, and aerial photos to form a 
receptor list which was confirmed during Site visits to the area. 

A total of 53 different land users are located in the ASA, but only residential and farm houses are 
considered as critical receptors for detail modelling purpose.  Among all, three receptors are considered 
representative.  They are listed in Table 2-1 and shown on Figure 2-3. 

Table 2-1 Modelled Receptors 

Receptor 
ID Receptor Description Facility Receptor Traffic Receptor 

POR01 Courtice Road X X 
POR02 255 Osborne Road X X 
POR03 1797 Baseline Road X X 

Referring to Figure 2-3, two residential receptors are located to the west (i.e., POR1) and east (i.e., 
POR2) of the Site, which encompass the limiting receptors for potential noise impacts.  The other 
residential receptor is located to the north of the Site and Highway 401 (i.e., POR3). Predicted sound 
levels at other receptors can be assessed based on the noise contour plots provided in the analysis. 

No receptors of interest are located to the south of the Site since these areas are all designated 
industrial lands. 

2.7 Environmental Noise Descriptors 

Environmental noise deals with the propagation of sound in the outdoor environment, and thus it is 
subject to the effects of atmospheric conditions as well as the varying character and level of sounds 
that occur in nature.  Environmental noise encompasses the impact of sound on the environment and 
the impact of the environment on sound. 

The energy equivalent sound level (Leq) is the parameter most often used to represent the time-varying 
aspects of environmental noise.  It has been shown to be a good, single number descriptor of the 
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annoyance of noise.  The Leq is the energy-averaged sound level for a specified time period.  It is 
defined as the equivalent steady, continuous level that has the same acoustical energy as the actual 
time-varying sound levels for a specified period of time.  The Leq is expressed in A-weighted decibels 
(dBA) which represents the response of the human ear to different frequencies of sound.  A 1-hour Leq 
would be denoted as Leq(1) and would be expressed in dBA. 

A statistical parameter known as the LX is also used to assess the influence of noise, where X is a 
percentile.  The LX is defined as the root-mean-square sound level that is exceeded X% of the time in a 
particular interval.  The L90 commonly represents the background sound level in a measurement.  The 
L1 and L10 represent the effects of more spurious noise events (e.g., barking dogs or vehicle pass-bys).  
A Leq for ambient sounds commonly tracks between the L50 and the L10. 

In Ontario, most noise criteria are defined on a one-hour time period.  The MOE provides for daytime 
(i.e., 07:00h to 19:00h), evening (i.e., 19:00h to 23:00h), and nighttime (i.e., 23:00h to 07:00h) periods 
for assessment purposes. 

At the federal level, Health Canada guidelines are based on a 24-hour Leq or variant known as the day-
night sound level (DNL or Ldn).  The DNL is defined by Ld, or the Leq during the 16 daytime hours from 
07:00h to 23:00h, and by Ln, or the Leq during the eight nighttime hours of 23:00h to 07:00h.  Since 
noise is more disturbing to residents at night, a +10 dB penalty is applied to the Ln nighttime level.  The 
two values are then combined as a weighted logarithmic average to give the DNL.  
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3.0 NOISE SOURCE SUMMARY   
The main noise sources related to the Facility were identified by JWSL personnel through a review of 
the Facility layouts, and equipment inventories provided by the Regions for the Facility.  The sound 
data is based on normal equipment operating conditions.  A summary of the noise source inventory 
used in this acoustic analysis, description of the various operations and processes that may generate 
significant noise levels, applicable sound quality adjustments, and data uncertainty are all included in 
this section. 

3.1 Source Overview 

The construction activities and operations for the Facility are expected to produce noise and vibration 
emissions typical for this type of operation.  Large earth moving machines, digging, and limited pile 
driving activities are anticipated for the main construction works, and large industrial grade pumps, 
fans, compressors, turbine, furnaces, material transport, and a flue stack (among other source types) 
are anticipated for the operations at the Facility.  The following inventory and discussion focuses on 
quantifying the significant sources of interest, and qualitatively describing the insignificant sources of 
noise, in accordance with applicable MOE noise guidelines. 

3.2 Sound Power Levels 

Source sound power level spectra (i.e., by octave band) used in the modelling were derived from the 
following data sources in this preferential order: 

 Historical data from previous studies for similar equipment; 
 Manufacturer’s specifications;  
 Analytical tools to predict source levels; and, 
 Published data sources. 

A summary of the significant noise sources used in modelling and their relevant characteristics is 
included in Table 3-1.  Detailed source parameters are provided in Appendix C.  The PWLs presented 
are estimated levels for each piece of equipment.  The table also presents the noise source 
descriptions, total PWLs, locations within the Facility, and sound characteristics.  All sources are 
assumed to be installed or radiating the sound outdoors, a conservative assumption.   



 
           Acoustic Assessment

Technical  Study Report
July 31, 2009 

 

P.N. 1009497 
Jacques Whitford © 2009        

22 

                                                                                                 
 

3.7 Minor Sources 

The objective of the acoustical modelling is to capture the major acoustically-significant sources.  As 
found in all large industrial operations, there are numerous minor noise sources related to the Facility 
such as small trucks, forklifts, standby equipment, and small fans or pumps.  These sources are 
typically excluded from the analysis where their number and size are sufficiently small to render them 
acoustically insignificant. 

At this stage in the design process, the number and nature of these smaller noise sources are not 
known.  In any case, the contribution of these smaller sources is expected to be insignificant due to the 
setback distances involved between the process areas and the closest receptors.  

4.0 DESCRIPTION OF EXISTING CONDITIONS   
The existing acoustical environment surrounding the Facility is outlined in the following sections.  An 
ambient monitoring program was conducted throughout the ASA near the critical PORs to assess the 
existing sound levels related to the Facility.  The results of this program were used to define the 
applicable noise criteria (see Section 5.0) pursuant to applicable MOE guidelines (MOE 1995a, MOE 
1995b). 

4.1 Ambient Monitoring Program 

The ambient sound monitoring program was designed to gauge the ambient sound levels in the vicinity 
of the Facility.  

Ambient monitoring was conducted at two locations near the Facility.  Monitoring locations were chosen 
to be representative of the sensitive receptors, with consideration for Site access, sound meter security, 
and proximity to spurious sources (e.g., barking dogs).  The location selection is discussed further 
below (see Section 4.3).   

Monitoring at each location ranged from eight to twelve days and captured a minimum of one weekend 
period.  Sound levels and statistics were logged continuously on an hourly basis, 24 hours per day. The 
collected data was post-processed to omit periods of rainfall, excursions outside instrument 
specifications for wind (i.e., more than 25 km/h for 40 dBA and under per the instrument specifications 
in Appendix D) or humidity (more than 95%), and spurious noise events (e.g., trains or thunder) in 
accordance with MOE procedures (MOE 1978a; MOE 1978b).  Graphs of the measurement data for 
each location are included in Appendix E.  Figure 4-1 shows an example graph for running Leq(1). 

4.2 Instrumentation 

The measurements were conducted using three Larson Davis model 820 combination Type 1 precision 
integrating sound level meters and statistical data loggers.  All of the meters were outfitted with 
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Figure 4-2 Ambient Sound Level Meter Set-Up 

 

Measurement procedures required by the MOE were followed in all cases (MOE 1978b).  The meters 
were laboratory-calibrated within two years of use and field-calibrated before and after each 
deployment using a Larson Davis CAL200 acoustical calibrator.  No calibration drift of concern was 
observed for any of the measurement periods. The typical sound level meter set-up is shown in 
Figure 4-2.  The microphone was mounted on a tripod to provide consistency in the height of 
measurement throughout this assessment. 

4.3 Monitoring Locations 

The following sections describe the measurement locations used in the ambient monitoring program 
and the rationale for their selection.  Monitoring locations were chosen to be representative of noise-
sensitive receptors, with consideration for site access, sound meter security, and proximity to spurious 
sources (e.g., barking dogs).   

Two monitoring locations were chosen to assess the ambient sound levels around the Site.  These 
locations are shown on Figure 4-3.  The monitoring results are included in Section 4.4. 

Location 1 was chosen to assess the ambient noise experienced by those receptors west of the Site 
along the Courtice Road.  Location 1 would capture sound from Courtice Road in addition to road traffic 
from Highway 401.   

Location 2, which is located further north of Highway 401 along Baseline Road, is representative of 
residences north and south of Highway 401.  This monitor was positioned back from the Highway 401 
to approximate the setbacks of residences in the area. 

  





 
           Acoustic Assessment

Technical  Study Report
July 31, 2009 

 

P.N. 1009497 
Jacques Whitford © 2009        

26 

                                                                                                 
 

4.4 Results 

Observations at the monitoring locations indicated that the ambient sound environment is dominated 
by: 

 Traffic noise (e.g., Highway 401, Courtice Road);  

 The sounds of nature (e.g., birds, insects, rustling trees and grasses); and,  

 Local industry. 

In particular, Location 1 was dominated by vehicle traffic noise on area roadways; however the sounds 
of nature were also prominent.  Noise from nearby industries and Highway 401 contributed to the 
ambient noise levels at Locations 2. 

The minimum one-hour Leq(1) and L90 results for each location are displayed in Table 4-1 for various 
time periods.  Graphs of the measured ambient sound levels are contained in Appendix E. 

Table 4-1 Ambient Monitoring Results 

Loc. Description Measurement 
Period 

Minimum Sound 
Level Measured On 

1-Hour Minimum Measured Ambient Sound Level 

Day 
(07:00h-19:00h) 

Evening 
(19:00h-
23:00h) 

Night 
(23:00h-
07:00h) 

Leq(1)
[dBA] 

L90 
[dBA] 

Leq(1
) 

[dBA] 
L90 

[dBA] 
Leq(1

) 
[dBA] 

L90 
[dBA] 

1 Courtice 
Road 

Mon. Oct. 20  - 
Tue. Oct. 28 

Fri. Oct. 24,  
4:00 a.m. 48 45 52 46 47 44 

2 Baseline 
Road 

Fri. Nov. 28 – 
Tue. Oct. 28 

Mon. Nov. 30,  
3:00 a.m. 51 46 45 40 38 31 

 

5.0 ACOUSTIC ASSESSMENT CRITERIA 
As outlined in Section 2.0, the Acoustical Assessment of the Facility was conducted in accordance with 
Ontario MOE guidelines and noise criteria.  Federal and municipal guidelines were also considered 
where applicable.     

5.1 Ontario MOE 

As outlined in Section 2.1, the MOE’s Acoustic Assessment procedures and guidelines were used to 
assess the potential acoustical effects from the Facility.  The MOE’s NPC series of documents formed 
the basis of the criteria development (MOE 1978a, 1978b, 1978c, 1978d, 1995a, 1995b). 
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Table 6-1 Comparison to MOE Guidelines (Facility for 140,000  tpy Scenario Site Preparation Phase) 

Point of 
Reception 

ID 
Point of Reception Description 

Sound Level 
at Point of 

Reception 1 
Leq(1) (dBA) 

Verified by 
Acoustic 

Audit 
(Yes/No) 

Daytime 
Target for 

Construction
Leq(1) (dBA) 

Meets 
Construction 

Target 
(Yes/No) 

POR01 Courtice Road 50 No 50 Yes 

POR02 255 Osborne Road 47 No 50 Yes 

POR03 1797 Baseline Road 45 No 51 Yes 
 
Notes: 

 
1.  Daytime operation of sources only; receptor height of 4.5 m. 

Federal Guidelines 

The federal guideline criteria are outlined in Section 5.3.  Table 6-2 summarizes the predicted noise 
levels for the Site preparation phase of construction.  The analysis assumes that the Facility would not 
include nighttime construction activities.  Daytime noise emissions represent a worst-case modelling 
scenario where all of the significant construction noise sources are in operation during the evaluation 
time period.  Unless otherwise indicated, the Leq(24) is equivalent to the one-hour levels (i.e., Leq(1)), as 
plotted on the noise contours in Appendix F. 

No potential effects are predicted for this phase of construction at any time based on the federal 
guidelines. 

Table 6-2 Comparison to Federal Guidelines (Facility for 140,000 tpy Scenario Site Preparation) 

POR ID 

Baseline Case Baseline + Construction 
Case % Highly Annoyed Meets 

Criterion#
1? 

Meets 
Criterion 

#2? Leq(1) 
(dBA) 

Ldn 
(dBA)  

Leq(1)  
(dBA) 

Ldn 
(dBA) Baseline Baseline + 

Construct. Change 

POR01 48 46 52 50 1.3 1.7 0.4 Yes Yes 
POR02 48 46 51 49 1.3 1.9 0.6 Yes Yes 
POR03 51 49 52 50 1.9 1.7 - Yes Yes 

Notes:  Leq(1) = equivalent 12-hour noise level (dB) 
 Leq = Ld daytime (i.e., 7:00h to 19:00h) noise level (dB) = Ldn 
 Baseline case noise levels derived from the minimum hourly Leq sound level measured as part of the noise monitoring 

program (i.e. conservative representation of Leq(24) and Ln). 
 Criterion # 1: Baseline + Construction Case (Ldn) should be less than 75 dBA. 
 Criterion # 2: Increase in % Highly Annoyed should be less than 6.5%. 
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6.1.2 Structural and Assembly 

The structural and assembly phase of the construction at the Facility involves more significant noise 
sources. Noise contours developed for this construction scenario are included in Appendix F.  Detailed 
modelling results are included in Appendix G.   

Similar to the Site preparation phase, this scenario includes construction of the 140,000 tpy scenario 
Facility including supporting buildings and infrastructure, and it was considered as a worst-case 
scenario too.  Any other case and phase of the construction would have fewer activities, and it was 
assumed that meeting a worst-case scenario would consequently meet other scenarios as well. 

MOE Guidelines 

Table 6-3 shows the predicted sound levels from the structural phase of construction.  A review of the 
noise contours for this construction scenario (see Appendix F) indicates that the higher sound levels 
result from pile driving activities.  This result highlights the potential issues associated with pile driving 
and the need for careful consideration when this activity is undertaken near noise-sensitive receptors 
(i.e., within 600 m).   

All the receptors are predicted to meet the MOE’s Class 1 & 2 Leq(1) criterion of 50 dBA for daytime 
periods during common construction activities.  However, during the pile driving operation they are 
predicted to be above this target.  As such, where feasible pile driving activity should be restricted to 
specific periods and mitigation measures applied, particularly when necessary to reduce offsite noise.  
An outline of the construction mitigation options, monitoring, and contingency plans is included in 
Section 7.0. 

Table 6-3 Comparison to MOE Guidelines (Facility for 140,000 tpy Scenario Structural Phase) 

POR ID Point of Reception 
Description 

Sound Level at 
Point of 

Reception 1 
Leq(1) (dBA) 

Verified by 
Acoustic Audit 

(Yes/No) 

Daytime  
Target for 

Construction 
Leq(1) (dBA) 

Meets 
Construction 

Target 
(Yes/No) 

POR01 Courtice Road 49 (582) No 50 Yes (No2) 

POR02 255 Osborne Road 46 (542) No 50 Yes (No2) 

POR03 1797 Baseline Road 44 (532) No 51 Yes (No2) 

Notes: 1. Daytime operations only; receptor height of 4.5 m. 
2. Sound level predicted during pile driving operation; 30 minutes per hour; other sources operates full 60 minutes  

 
Federal Guidelines 

Table 6-4 summarizes the predicted construction noise levels for the structural phase.  As a worst-case 
estimate, the pile driving activity includes a penalty for highly impulsive sound characteristics in 
accordance with ISO 1996 (ISO 2003a, 2007) and assumes continuous operation of 30 minutes per 
hour.  The analysis assessed structural phase activities during daytime only (7:00 to 19:00).   
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The modelled pile driving activities (i.e., one pile driver operating within the Site) for the structural phase 
were found to be the dominant noise contribution at all PORs.   

Table 6-4 Comparison to Federal Guidelines (Facility for 140,000 tpy Scenario Structural Phase with 
Daytime Pile Driving) 

POR ID 

Baseline Case Baseline + Construction Case % Highly Annoyed Meets 
Criterion 

#1? 

Meets 
Criterion

#2? 
Leq(1) 
(dBA) 

Ldn 
(dBA)  

Leq(1)  
(dBA) 

Ldn 
(dBA) Baseline Baseline + 

Construct. Change 

POR01 48 46 70 68 1.3 19.4 18.1 Yes No 
POR02 48 46 67 65 1.3 15.6 14.3 Yes No 
POR03 51 49 67 65 1.9 15.6 13.7 Yes No 

Notes:   Leq(1) = equivalent 12-hour noise level (dB); includes a 12 dB penalty for impulse noise 

 Ln = daytime (i.e., 07:00h to 19:00h) noise level (dB)= Ld = Ldn 

 Baseline case noise levels derived from the minimum hourly Leq sound level measured as part of the noise monitoring program 
(i.e., conservative representation of Leq(24) and Ln). 

 Criterion #1: Baseline + Construction Case (Ldn) should be less than 75 dBA. 

 Criterion #2: Increase in % Highly Annoyed should be less than 6.5%. 

 

Structural construction activities, excluding a pile driving daytime operation (if required), are expected to 
meet the applicable criteria at all receptors.  Noise mitigation and construction planning measures could 
be used to further reduce overall noise contributions from the structural construction activities.  If pile 
driving is required, close supervision and monitoring may be required, and vibratory, rather than 
impulse driving may be used to mitigate impacts. 

6.1.3 Construction Traffic 

The results of the construction traffic modelling are summarised in Table 6-5 for the receptors of 
concern along the local roads compared against the MTO change criteria.  The traffic counts for the 
400,000 tpy scenario were used and were considered to be a worst-case scenario.   The predicted 
traffic noise impact associated with the construction phase is 37 dBA at POR1, 32 dBA at POR2 and 35 
dBA at POR 3. Generally, the sound sources with difference in noise levels of 10 dBA or less do not 
have significant impact to overall noise level.  Therefore, there would be no change in sound levels 
caused by increased traffic during construction periods.   
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Table 6-5 Assessment of Construction Traffic for Facility for 140,000 tpy Scenario (MTO Criteria) 

POR ID Location 
Modelled Leq(1) Results1 (dBA) Change from No-

Build to Build 
(dBA) 

Meets MTO 
Requirements? 

Future No-Build2 Future Build 

POR01 Courtice Road 50 50 0 Yes 
POR02 255 Osborne Road 50 50 0 Yes 
POR03 1797 Baseline Road 51 51 0 Yes 

Notes: 1. 1-hour Leq results from STAMSON modelling.  Some inputs were adjusted to accommodate limitations of STAMSON (i.e., 
minimum 40 vehicles per hour and less 500 m distance). 

2. Measured ambient sound level was assumed to include worst case traffic impact. 
3. MTO requirements are: less than 5 dB increase over no-build, and less than 65 dBA overall. 
 

Table 6-6 summarizes the construction traffic results against the HC criteria.  In each case, the 
predicted results achieve the applicable criteria.  Hence, the increased traffic during the construction 
phase is predicted to produce acceptable noise levels at area receptors. 

Table 6-6 Assessment of Construction Traffic for Facility for 140,000 tpy Scenario (Health Canada 
Criteria) 

POR ID Location 

Modeled 
Future 

Build Ldn 
Results1 

(dBA) 

Meets 
<75 dBA 
Criteria?2 

% Highly Annoyed 
Meets 
<6.5% 

Criteria?3 
Future 

No-Build 
Future 
Build Change 

POR01 Courtice Road 48 Yes 1.7 1.7 0.0 Yes 
POR02 255 Osborne Road 48 Yes 1.7 1.7 0.0 Yes 
POR03 1797 Baseline Road 49 Yes 1.9 1.9 0.0 Yes 

Notes: 1. 24-hour Leq results from STAMSON modelling.  In some cases inputs were adjusted to accommodate limitations of 
STAMSON (i.e., minimum 40 vehicles per hour and less 500 m distance). 

2. Health Canada criterion that future build Ldn is less than 75 dBA overall. 
3. Health Canada criterion that the change in percent highly annoyed is less than 6.5% between future build and future no-

build scenarios. 
 

6.1.4 Vibration 

Potential vibration impacts associated with the construction period of the Facility are possible, 
particularly around pile driving and heavy equipment operations.  Pile driving activities at the Facility are 
expected to be limited to the main process building areas.  

Research on various soil types has resulted in the generalization of geometric attenuation and material 
attenuation.  The most common generic model of construction vibrations as a function of separation 
distance was the study completed by Wiss (1981).  Figure 6-1 provides a family of curves (i.e., log-log 
plot) based on the vibration parameter of peak particle velocity (PPV).  PPV is the maximum amplitude 
of vibration, usually determined by the vector sum of the three directional components of vibration (i.e., 
vertical or Z-direction, and lateral or X- & Y-directions). 
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Figure 6-1 Typical Construction Equipment Vibration Levels 

 

 

All critical receptors surrounding the Facility are greater than 200 m from construction sources (i.e., 
likely approximately 600 to 1,000 m), including pile driving activities within the Facility (i.e., main 
process buildings).  Therefore, vibration emissions from these activities should not be perceptible and 
should remain well below any damage threshold for buildings based on the data of Figure 6-1. 

Although PPV is appropriate for evaluating the potential for building damage due to vibrations, it is not 
ideal for evaluating human response since the human body tends to respond to average (e.g., root-
mean-square or RMS) vibration amplitude in the range 8 to 80 Hz (Hertz).  Table 6-7 presents vibration 
criteria based on the human response as developed by the International Standards Organization in ISO 
2631 (ISO 2003b). 
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Table 6-7 ISO 2631 Vibration Criteria 

Receptor Type Vibration Velocity Level (VdB) Vibration Velocity Amplitude (RMS, mm/s) 
Commercial / Workshop 90 0.80 

Office  84 0.40 

Residence 78 (daytime) / 75 (nighttime) 0.20 

Hospital  72 0.10 

   

The relationship of PPV to RMS velocity is expressed in terms of the crest factor, defined as the ratio of 
the PPV amplitude to the RMS amplitude.  Peak particle velocity is typically a factor of 1.7 to 6 times 
greater than RMS vibration velocity.  A common crest factor used for construction equipment is 4, 
representing a PPV-RMS difference of 12 VdB (Hanson et al. 2006).  Although numerous publications 
provide RMS vibration estimates for construction equipment, there is considerable variation in the 
reported levels.  

Using the typical propagation levels provided in Figure 6-1, pile driving is expected to yield a value of 
approximately 68 VdB at 200 m from a residential receptor which is less than the expected separation 
distances anticipated for this activity.  This value is well within the ISO limits described in Table 6-7 and 
begins to approximate the threshold of perception for humans of about 65 VdB. 

Overall, the propagation of vibrations and related perception at a receptor is highly site specific. 
Vibration impacts are dependent on actual source performance, path of vibration propagation, soil 
condition, and the structural conditions at the receptor.    

6.2 Potential Operations Effects 

The predicted noise effects of the Facility in operation for both the 140,000 tpy and 400,000 tpy 
scenarios are presented in the following sections. 

Table 6-8 shows predicted noise levels at nearby receptors when the 140,000 tpy scenario Facility is 
operational.  The results include worst-case scenarios, such as all sources operating at the same time. 
Similarly, Table 6-9 shows predicted noise levels at nearby receptors when the 400,000 tpy scenario 
Facility is operational. 
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Table 6-8 Point of Reception Summary – 140,000 tpy Scenario Facility 

Source 

POR1 POR2 POR3 

Commercial Farm   
(Courtice Road) 

Residential Receptor  
(255 Courtice Road) 

Residential Receptor  
(1797 Baseline Road) 

Distance to 
Receptor (m) 

Sound Level 
at Receptor 

(dBA) 
Distance to 

Receptor (m)
Sound Level at 

Receptor 
(dBA) 

Distance to 
Receptor (m) 

Sound Level at 
Receptor 

(dBA) 

Back-up Power Generator 601 36 916 6 925 25 

Fire Pump Engine Exhaust 714 28 800 27 1064 <20 

Truck Traffic  550 25 690 20 890 <20 

Main Flue Stack 670 24 853 22 1024 20 

Internal Noise Sources West 638 23 876 0 981 <20 

Truck Traffic 550 21 690 23 890 <20 

Steam Turbine  672 <20 843 40 982 23 

Transformer 729 <20 789 24 1003 <20

Internal Noise Sources East 671 <20 842 20 1009 <20

Office AC unit 2 668 <20 857 <20 935 <20

Office AC unit 1 657 <20 867 <20 931 <20

Office AC unit 4 671 <20 851 <20 950 <20

Office AC unit 3 660 <20 860 <20 946 <20

Air Cooled Condenser 691 <20 827 <20 977 <20

Total Sound Level at Receptor 
[dBA] 37 40 29 
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Table 6-9 Point of Reception Summary – 400,000 tpy Scenario Facility 

Source 

POR1 POR2 POR3 

Commercial Farm   
(Courtice Road) 

Residential Receptor  
(255 Courtice Road) 

Residential Receptor  
(1797 Baseline Road) 

Distance to 
Receptor (m) 

Sound Level at 
Receptor 

(dBA) 
Distance to 

Receptor (m)
Sound Level 
at Receptor 

(dBA) 
Distance to 

Receptor (m)
Sound Level at 
Receptor (dBA)

Steam Turbine  3 550 44 980 <20 936 <20 

Main Flue Stack 1 689 26 869 24 1032 22 

Truck Traffic  550 25 690 21 890 <20 

Internal Noise Sources 3 574 24 960 <20 965 <20 

Main Flue Stack 2 614 22 948 <20 1013 <20 

Steam Tubine  2 697 <20 832 40 1009 <20 

Steam Turbine  1 679 <20 853 40 978 26 

Back-up Power Generator 2 608 <20 923 <20 925 25 
Back-up Power Generator 1 609 <20 921 <20 930 25 
Air Cooled Condenser 3 561 <20 969 <20 964 <20 

Fire Pump Engine Exhaust 2 721 <20 807 27 1064 <20 

Internal Noise Sources 2 636 <20 897 <20 991 <20 

Internal Noise Sources 3 590 <20 943 <20 970 <20 

Fire Pump Engine Exhaust 1 720 <20 809 27 1061 <20 

Transformer 1 734 <20 798 23 1005 <20 

Transformer 2 738 <20 792 24 1017 <20 

Internal Noise Sources 1 682 <20 850 20 1014 <20 

Office AC unit 2 675 <20 864 <20 941 <20 

Office AC unit 1 665 <20 873 <20 937 <20 

Office AC unit 4 679 <20 857 <20 955 <20 

Office AC unit 3 668 <20 867 <20 951 <20 

Air Cooled Condenser 1 699 <20 836 <20 980 <20 

Air Cooled Condenser 2 714 <20 817 <20 1010 <20 

Total Sound Level at Receptor 
[dBA] 45 43 39 
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MOE Guidelines 

Table 6-10 and Table 6-11 show the modelling results of noise sources for each Facility operation 
scenario.  Predicted sound levels meet the guideline criteria at all nearby receptors for both the 
140,000 tpy and 400,000 tpy scenarios.   

Table 6-10 Acoustic Assessment Summary – 140,000 tpy Scenario Facility 

Point of 
Reception 

ID 
Point of Reception Description 

Predicted Sound 
Level at Point of 

Reception 1 
(dBA) 

Verified by 
Acoustic 

Audit 
(Yes/No) 

Performance 
Limit 
(dBA) 

Compliance with 
Performance Limit

(Yes/No) 

POR1 Courtice Road 37 No 47 Yes 

POR2 255 Osborne Road 40 No 47 Yes 

POR3 1797 Baseline Road 29 No 45 Yes 

    Notes: 1. 24-hour operation of facility. Receptor height of 4.5 m. 
 

Table 6-11 Acoustic Assessment Summary – 400,000 tpy Scenario Facility 

Point of 
Reception 

ID 
Point of Reception Description 

Predicted Sound 
Level at Point of 

Reception 1 
(dBA) 

Verified by 
Acoustic 

Audit 
(Yes/No) 

Performance 
Limit 
(dBA) 

Compliance with 
Performance Limit

(Yes/No) 

POR1 Courtice Road 45 No 47 Yes 

POR2 255 Osborne Road 43 No 47 Yes 

POR3 1797 Baseline Road 39 No 45 Yes 

    Notes: 1. 24-hour operation of Facility. Receptor height of 4.5 m. 
 

 
Federal Guidelines 

Since the noise levels at each POR surrounding the Facility are forecast to be 45 dBA or less, we 
predict the Health Canada criteria would be met at all PORs for both the 140,000 tpy and 400,000 tpy 
scenarios.   

6.3 Description of Net Effects 

From an acoustical perspective, there are two main activities that may create elevated sound levels that 
cannot be mitigated, or may have some net effect after mitigation measures are in place: 

 pile driving activities associated with the construction phase of the Facility (if required); and, 

 increased short-term offsite vehicle traffic associated with the construction phase of the Facility. 



 
           Acoustic Assessment

Technical  Study Report
July 31, 2009 

 

P.N. 1009497 
Jacques Whitford © 2009        

41 

                                                                                                 
 

The construction activities are a concern during worst-case conditions, but are temporary and of short 
duration relative to the Facility day-to-day operations.  The pile driving activity is associated with the 
construction period and would cease upon completion of construction of the Facility.  Its effects can be 
reduced through alternative technologies (e.g., vibratory pile driving), controls, and scheduling. 
Construction vehicle traffic effects can be reduced through scheduling and planning of vehicle trips.   

6.4 Potential Future Effects 

Potential future long-term noise effects are based on present and planned projects within the ASA.  
Overall ambient sound levels in the ASA could increase with the addition of noise from future projects.  
Increased ambient sound levels could mask noise emissions from the Facility and potentially increase 
the noise criteria. 

MOE noise guidelines generally limit the sound from a facility to the existing ambient conditions, or a 
specified minimum.  As such, they inherently limit the cumulative effects of a project to a doubling of the 
combined acoustical energy, or a 3 dB change, compared to the ambient level (i.e., if a facility and 
ambient conditions have an equal contribution, the overall level would increase by 3 dB).  This 
approach acknowledges the presence of high noise environments (e.g., near 400-series highways) that 
are beyond the control of industry and the masking effect they have on industrial noise. 

The Facility is located in a predominantly industrial area and no significant changes are anticipated that 
would alter the sound environment.  As such, long-term noise effects are not expected to differ greatly 
from the current situation.   

The results of an ambient noise monitoring suggest that future no-build ambient sound levels may be 
about 50 dBA due to existing industries and traffic volumes. These ambient levels are on the order of 5 
to 10 decibels greater than the predicted operational sound levels from the 140,000 tpy and 400,000 
tpy scenario Facility, respectively.  The Facility contribution to overall sound levels in either case would 
be insignificant (i.e., 50 dBA + 40 dBA is approximately 50 dBA, and 50 dBA + 45 dBA is approximately 
51 dBA).  

Further, since the region around the Facility has room for future development, it is expected that traffic 
noise levels would also continue to increase, creating a further masking effect of noise from the Facility.  
For many existing receptors in the area, this traffic noise is expected to have a more significant effect 
than noise levels from the Facility. 

In consideration of the above factors, the cumulative effect of noise from the Facility in combination with 
minimal net effects in the ASA would likely not be significant.   

6.5 Potential Effects on Wildlife 

The following provides a review of some of the pertinent background literature related to wildlife and 
noise exposure, and a discussion on the acoustical issues that are specific to the construction and 
operation of the Facility.  Although there are no formal guidelines for noise impacts on wildlife, the 
literature provides a means to evaluate potential wildlife effects. 
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6.5.1 Wildlife in Study Area 

The Natural Environment Assessment – Technical Study Report (Jacques Whitford Stantec Limited, 
2009) completed as part of this EA has evaluated the existing mammals and birds in its applicable 
study area.  The report identified mammal species and bird species which are outlined in Table 6-10.  

Table 6-12 Selected Mammal and Bird Species Identified in Area 

Mammals Birds 

 White-tailed Deer 

 Raccoon 

 Eastern Cottontail 

 Striped Skunk 

 Woodchuck 

 Red Fox 

 Coyote 

 Common Grackle 

 Ring-billed Gull 

 Song Sparrow 

 Savannah Sparrow 

 European Starling 

 Brown Thrasher 

 Willow Flycatcher 

 Red-winged 

Blackbird 

 House Sparrow 

 Eastern Kingbird 

 

 

6.5.2 Background Review 

Noise and vibration impacts on wildlife is a relatively new area of study, with relatively little scientific 
research applied to mammals and amphibians (Warren et al. 2006; Sun and Narins 2004; U.S. 
Department of Transportation 2004).  The available research is primarily focussed on noise emissions 
from aircraft fly-overs (i.e., transient noise) and road traffic (i.e., steady background noise).  The field 
studies have identified both primary effects and secondary effects due to noise emissions.   

The two main primary effects include auditory changes (e.g., hearing loss or threshold shift), and the 
masking of key auditory signals, such as mating calls and prey sounds.  Secondary effects are 
non-auditory in nature, including increased stress levels and changes in mating and feeding patterns 
(Manci et al. 1988). Generally, there is very little information pertaining to the relationship between the 
dose of noise (i.e., specific sound levels) and the response of mammals and birds.  As a result, the 
literature provides a qualitative evaluation of noise impacts.   

Industrial noise impacts on humans may be affected by various non-acoustical factors, such as 
occupation, aesthetics, and odour.  Similarly, there are a number of non-acoustical related wildlife 
factors that may influence the resulting noise effects, including: 

 Visual disturbance; 

 Air pollution; 

 Microclimatic effects; 

 Road kill (i.e., near traffic corridors); and, 

 Increased attraction of predators. 
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For mammals in particular, impulsive sounds over 90 dB are considered to be adverse, and may result 
in retreat or strong startle reactions.  Many mammals are physiologically constrained to produce 
low-frequency signals, which may be impacted by masking noises (Warren et al. 2006; Rabin et al. 
2006). Studies of mammals such as deer indicate a correlation between noise level and heart rate. 

The most common concern related to noise and wildlife is the masking effect.  Masking becomes 
significant when the noise levels are able to mask acoustic signals on which an animal relies for 
survival, such as defending territory, attracting mates, or delivering distress calls (Warren et al. 2006).  

Wildlife response to noise appears to vary by habitat (Pepper et al. 2003).  For example, wildlife in an 
open area may engage in more predator-avoidance behaviour, such as long duration fleeing, whereas 
wildlife in a forested area may be more protected and would not expend as much energy.   

Unlike wildlife, livestock do not display any significant effects to high intensity noises, such as aircraft 
(Pepper et al., 2003).  This could partly be explained by the fact that livestock become accustomed to 
loud farming equipment, and therefore do not show signs of distress. 

Studies on birds have produced a good understanding of their vocalization, consisting mainly of a 
dominant frequency and a range of harmonics (Kroodsma 1982).  Although some birds have been 
found to produce sounds into the ultrasonic region (i.e., greater than 20,000 Hz), behavioural studies 
and brainstem measurements have shown that they have no response above 8,000 Hz (Narins et al. 
2004). 

With regards to masking of bird signals, field studies have revealed that birds adjust their vocalization to 
reduce the influence of background noise levels (Patricelli and Blickley 2006).  For example, Song 
Sparrows have been found to shift the fundamental frequency of their songs from the lower frequency 
range (i.e., commonly found with urban noise), into the higher frequencies (i.e., above 4,000 Hz) (Wood 
and Yezerinac 2006).  It has been found that higher-pitched frequencies in bird songs may make 
species less susceptible to noise effects from roads implying masking as a causative mechanism 
(Rheindt 2003).  Birds in noisier urban environments also increased amplitude of songs when 
background noise increased (Brumm 2004).  Another technique used by birds within noisy habitats is to 
increase the signal-to-noise ratio (i.e., sing louder), and increase the duration and timing of the songs 
(Patricelli and Blickley 2006).  Field measurements have shown that the Least Bell’s Vireo song may be 
masked when background noise exceeds 60 dBA (Ogden 1993). 

Transportation related studies have revealed that not all bird species appear sensitive to noise.  For 
example, a study in Spain estimated that approximately 15% of breeding bird species were sensitive, 
although total density did not differ at different levels of traffic (Peris and Pescador 2004).  Some 
species have been found to become more common near roads (Michael et al. 1976).  Some species 
breed well even in noisy environments (Awbrey et al. 1995). 
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6.5.3 Impact Assessment 

The noise criteria discussed in this Report are applicable to humans only.  No standards have been 
developed for wildlife.  The authors that have evaluated road noise or similar sources suggest that 
sound levels significantly above the local ambient can impact species abundance and diversity. 

For areas in close proximity to the construction equipment and the operational units (i.e., within 
approximately 10 to 15 m), the steady-state sound levels are expected to be in the 70 to 100 dBA 
range, with potentially high levels in the low frequency range.  According to the literature, these levels 
and sound spectra are likely to cause an adverse effect on mammals, in particular with respect to 
masking of communications.  Some bird species may adjust both the frequency content and sound 
level of their songs in such areas.  The expected Facility noise sources typically do not produce 
significant sound energy above 4,000 Hz, which may have a mitigating effect for some species that can 
communicate in higher frequencies.   

Although difficult to quantify, the breeding behaviour and success of some species of birds and 
amphibians whose mating system is driven by auditory cues may be affected by noise levels 
immediately adjacent to construction activities and operational units.  However, the human presence 
and industrial environment is expected to deter wildlife from interacting within close proximity of these 
areas where high sound levels may create masking effects of concern for some species.  Occasional 
impulsive sounds above 70 dBA in these areas could be expected, causing the potential to startle some 
species. 

At separation distances of approximately 300 to 500 m from construction activities, and 250 to 300 m 
from the main process units during operations, impulsive noise is expected to drop below 90 dBA and 
steady-state noise below 60 dBA.  Based on the reviewed literature, sound levels above these values 
are typically necessary to create wildlife effects (e.g., communication masking, perception of predators, 
or breeding success).  The Darlington Provincial Park to the west of the main process areas, where 
most wildlife would typically find refuge, lie beyond these separation distances (i.e., approximately 
1400 m from the nearest process unit).  It is anticipated that most wildlife that is not deterred from 
coming within these distances due to non-acoustical factors (i.e., human presence), would do so 
because they have adjusted to the increased noise levels.  In all areas, occasional short-term loud 
sounds, particularly associated with construction activities, could produce retreat or startle responses in 
some wildlife.  

6.5.4 Summary of Potential Noise Effects 

Sound levels from the operation of the Facility during both 140,000 and 400,000 tpy scenarios are 
expected to be localized, and not large enough to impact wildlife in adjacent non-operational areas.  As 
such, most wildlife would be expected to continue their patterns outside the main site areas unimpeded. 

In addition, wildlife that frequents the ASA is currently subjected to intermittent sounds, such as traffic, 
and industrial and farming activities. Thus, they are expected to be more accustomed to the presence 
of noise in their environment.  It is anticipated that wildlife that is less tolerant of noise would relocate to 
other neighbouring habitat that is more acceptable. 
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As well, industry noise could be characterized as being a relatively constant sound.  This type of sound 
emission is considered to be less disruptive than intermittent or impulsive sound sources.  Based on the 
literature, the parameters and limits used to evaluate human reaction to these disruptive sounds tend to 
follow the magnitude of those for animals.  The acoustical modelling is considered conservative, since 
all noise sources are assumed to be in operation during a worst-case hour of operation and in a 
downwind position relative to the receptor.  As a result, achieving the applicable guideline criteria for 
humans (i.e., 40 to 45 dBA) would be expected to provide an acceptable level of protection for most 
wildlife. 

7.0 IMPACT MANAGEMENT  
For any existing or new industrial operation, noise emissions can be reduced by limiting operations 
(e.g., time of day or limited duty cycle), physical noise controls (e.g., silencers, enclosures, or barriers), 
or the use of quiet equipment (e.g., specify the maximum allowed PWL).  Due to the continuous 
operation of the Facility, it is expected that mitigation would focus on the last two options. Evaluations 
can be made at the detailed engineering stage to correctly size any required mitigation measure, to 
meet acoustic performance target, and to avoid unacceptable effects (i.e., unwanted aero-acoustic 
system effects). The following sections provide an overview of the potential mitigation measures that 
could be implemented to meet applicable noise criteria at the PORs. Furthermore, a field monitoring 
plan is described in this section to assist in meeting noise and vibration criteria, in particular for 
construction and post-closure activities. 

7.1 Construction and Post-Closure 

Construction and post-closure activities associated with the Facility are expected to be highly variable 
and unpredictable at a detailed level.  Construction equipment could be operating over a wide-ranging 
area and specific controls may be necessary when the construction activities are in close proximity to 
receptors.  Hence, it is recommended that the Regions develop a Monitoring and Protection Plan (Plan) 
to be followed by its contractors to address potential noise and vibration impacts associated with the 
Facility during both the construction and post-closure periods.  This plan could incorporate a complaint 
resolution process for noise issues.  The Regions would maintain the ability to impose a Plan upon its 
contractors. 

Monitoring and Protection Plan 

The main components of a Plan would typically address the parameters outlined in Table 7-1. 
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Table 7-1 Potential Monitoring Plan Features 
Control 

Category Control Description 

Source 

Scheduling Perform noisy work during less sensitive time periods, where feasible 
Equipment Restrictions Limit the type and/or quantity of the noisy equipment 
Equipment Maintenance Adopt appropriate maintenance schedules (i.e., for lubrication, balancing, etc.) 
Equipment Noise Limits Specify maximum sound power emissions for certain equipment 
Method Substitution Apply quieter methods for specific activities 

Noise Controls Apply mufflers, barriers, enclosures, lagging, equipment orientation or other 
methods 

Monitoring Apply equipment noise monitoring programs 

Path 
Barriers Property-line noise barriers (i.e., temporary or permanent) 
Distance Increase the separation between certain noisy equipment and critical receptors 

Receptor 
Window Treatments Increase a receptor’s structural sound isolation 
Temporary Relocation For extreme, cases that cannot be mitigated (i.e., not likely for this Project) 

Consultation 

Dialogue Promote open dialogue with the surrounding communities 
Complaint Process Formally log, respond, and follow-up on noise complaints 

Public Meetings Conduct public meetings to inform the residents and related stakeholders the 
planned processes and schedules 

Other key components in the Plan could include: maximum allowed PWLs, preferred travel paths for 
mobile equipment, preferred quiet zones (e.g., areas with little if any construction equipment allowed), 
time of day limits, and hourly dosage limits where applicable.  The development of a Plan could include 
oversight during the construction and post-closure activities by a qualified acoustical consultant and the 
use of companies that can demonstrate compliance with equipment noise specifications stated in the 
Plan.  Contractor training could also be used to help work be conducted in a manner that minimizes the 
noise effects in the area. 

Mitigation of construction equipment, including the use of quiet back-up alarms, could be considered 
where monitoring or planning suggests that controls would be warranted.  These measures would be 
dependent on detailed construction or post-closure planning.    

Generally, the large setback distances between the process unit areas and receptors (i.e., over 600 m) 
at the Project would be sufficient to mitigate much of the associated construction and post-closure 
noise.  The majority of construction and post-closure activities are expected to occur during the daytime 
when receptors are less sensitive to noise.  

The construction activities may require monitoring or abatement to prevent noise and vibration impacts; 
particularly if heavy equipment (e.g., pile drivers or excavators) would be required and located near 
potential receptors.  Quiet construction technology could be used near receptors where monitoring 
suggests the potential for unacceptable noise impacts.  In these cases, alternative technologies could 
be considered, such as drilled piles instead of hammered piles. Secondary temporary controls (e.g., 
pile driver shrouds or temporary barriers) can also be used to mitigate effects where alternative 
methods are not feasible. 
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THE CORPORATION OF THE MUNICIPALITY OF CLARINGTON

BY LAW 2007 071

Being a By law to prohibit noises likely to disturb

the inhabitants ofthe Municipality ofClarington
and to repeal By law 89 184 and its amendments

WHEREAS Section 129 of the Municipal Act 2001 S O 2001 Chapter 25 states

that a local municipality may prohibit and regulate noise matters

AND WHEREAS The Council of the Corporation of the Municipality of Clarington
deems it appropriate to enact a by law to regulate and control noise levels within

the Municipality of Clarington

NOW THEREFORE the Council of the Corporation of the Municipality of

Clarington enacts as follows

1 GENERAL PROVISIONS

1 1 No person shall ring any bell blow or sound any horn or cause the same

to be rung blown or sounded or shout or create cause or permit any

unusual or excessive noises likely to disturb any other inhabitant of the

Municipality of Clarington

1 2 Without limiting the generality of section 1 1 the following are deemed to

be noises likely to disturb the inhabitants of the Municipality of Clarington

a the ringing of bells blowing of horns or sounding of sirens on any

motor vehicle except to the extent that such ringing blowing or

sounding is required by law or by the requirements of safety

b the sound or noise from or created by a radio or phonograph or

any musical or sound producing instrument of whatsoever kind

when such radio or phonograph or instrument is played or operated
in such manner or with such volume as to annoy or disturb the

peace quiet comfort or repose of any individual in any dwelling
house apartment house hotel or other type of residence outside

the premises where the instrument is being played

c the grating grinding or rattling noise or sound caused by a

condition of disrepair or maladjustment of any motor vehicle

motorcycle or other vehicle whatsoever or part or accessory

thereof



d the blowing of any steam or airwhistle attached to or used in

connection with any stationary boiler or other machine or

mechanism except for the purpose of giving notice to workmen of

the time to commence or cease work or as a warning of danger

e the noise made by power lawnmowers outboard motors or similar

power motors

f the noise made by the discharge into the open air of the exhaust of

any steam engine stationary internal combustion engine motor

vehicle or motorcycle except through a muffler or other device

which effectively prevents loud or explosive noise

g any noise which may be heard beyond the lot upon which it is made

at sufficient volume to disturb persons beyond such lot

h the persistent barking calling or whining or other similar persistent

noise made by any domestic pet or any other animal kept or used

for any purpose other than agriculture

2 EXEMPTIONS

2 1 Notwithstanding the other provisions of this By law the restrictions listed

in sections 1 1 and 1 2 shall not apply to prevent

a the use in a reasonable manner of any apparatus or mechanism

for the amplification of the human voice or music in a public place
within the limits of the Municipality

b any military or other band or any parade operating with written

permission having been first obtained from the Municipality

c any police fire public or emergency service vehicle or ambulance

in the lawful discharge of its assigned duties

d any sound arising from the operation of any railway which operates
under the Railway Act of Canada or from any plant or work in

connection with any such railway

e the sound of church bells or carillons and



f the making by any person upon his or her own property noise

which is reasonable and necessary taking into account the volume

and time of day for his or her enjoyment and use of such property

provided that such noise does not interfere with the lawful

enjoyment of any adjoining property owner or occupant

2 2 Notwithstanding the other provisions of this By law the restrictions listed

in sections 1 1 and 1 2 shall not apply to a person who permits or causes

the emission of sound in connection with any traditional festive or

religious activities and to such activities listed hereunder

a the Bowmanville Foundry Co Ltd manufacturing

b Goodyear Canada Inc manufacturing

c Oshawa Ski Club recreational snowmaking

d Mosport Park automobile and motorcycle racing

e Blue Circle Canada Inc its licensed pit and quarry operations and

all accessory uses related thereto

3 CURFEWS

3 1 A noise curfew shall apply to the following operations and or businesses

within the Municipality of Clarington

a the Orono Fish and Hunt Club shooting range

b the Union Rod and Gun Club shooting range and

c the Marksman Club of Oshawa shooting range

This curfew shall commence at 11 00 p m and continue until 7 00 a m the

following morning Sunday night through Saturday morning then

commence again at 11 00 p m Saturday night and continue until 1 0 00

a m Sunday morning

3 2 With respect to a licensed canine kennel there shall be a noise curfew

imposed to wit



a evenings Sunday to Friday inclusive there shall be a curfew

commencing at 11 00 p m and continuing until 7 00 a m of the

following day Saturday the curfew shall commence at 11 00 p m

and shall continue until 8 00 a m Sunday morning

b during the periods identified as the curfew hours any kennel noise

more particularly the barking of dogs which carries beyond the

boundary of the property upon which the licensed kennel is situated

shall be deemed to be a contravention and

c that during non curfew hours that is from 7 00 a m to 11 00 p m

Monday to Saturday inclusive and from 8 00 a m to 11 00 p m

Sunday continuous barking for a period in excess of 1 hour at any

time shall be deemed to be a contravention

3 3 A noise curfew shall apply to any noise from any excavation or

construction workwhatsoever including the erection demolition alteration

or repair of any building

a arising between the hours of 11 00 p m until 7 00 a m the following

day Monday through Saturday 11 00 p m Saturday night until

10 00 a m Sunday and 5 00p m Sunday until 7 00 a m Monday

morning

b except in the case of urgent necessity and then only under prior
authorization from the Municipality

34 During the time when construction excavation or demolition work is

permitted on Sunday as outlined in Section 3 3 above such work shall not

include the operation of any mechanically powered excavation or earth

moving equipment

3 5 A noise curfew shall apply to the use of propane guns and other such

similar devices used to protect agricultural produce from predation by any

animal reptile or bird This curfew shall be commence at 11 00 p m and

continue until 7 00 a m seven days per week

3 6 Time restrictions as set out above in this by law for Sundays shall apply in

the same manner for all statutory holidays

3 7 No person shall cause create or permit any noise in contravention of the

curfew times as outlined throughout Section 3



4 ENFORCEMENT

4 1 This By law shall apply to all property within the limits of the Municipality
and shall be enforced on a complaint basis only by the Durham Regional
Police Service and the Clarington Municipal Law Enforcement Officers

and where applicable the Clarington Animal Services Officers

4 2 The complaint shall include the name address and telephone number or

other contact information of the complainant Failure to provide the

required complainant information shall render the complaint incomplete
and it will not be investigated

4 3 Anonymous complaints or third party complaints which attempt to obscure

the identity of the complainant will not be investigated

44 Where an officer has determined that a complaint has been filed for a

malicious or vexatious reason or as part of an ongoing pattern of

harassment the officer may after conferring and confirming with the

Manager of Municipal Law Enforcement cease the investigation and close

the file with no further action taken The officer shall then advise the

complainant of this in writing

4 5 Where the subject matter of an investigation is the same or the

circumstances are substantially similar to that for which charges or other

court actions have already been initiated no additional court action

pursuant to this By law will be initiated by the Municipality

4 6 Nothing in this By law prevents any individual from privately initiating a

charge for an alleged offence

5 PENALTY

5 1 Every person who contravenes any provision of this by law is guilty of an

offence and upon conviction liable to a fine as set out in the Provincial

Offences Act

5 2 Should any section clause or provision of this By law be declared by a

court of competent jurisdiction to be invalid the same shall not affect the



validity of this By law as a whole or any part thereof other than the part so

declared to be invalid

5 3 The provisions of this by law shall come into full force and effect

immediately upon its final passing by Council

54 By law 89 184 and its amendments are hereby repealed

Read a first time this 2nd day of April 2007

Read a second time this 2nd day ofApril 2007

Read a third time and finally passed this 2nd day of April 2007

th

1IiIayor

Municipal Clerk



BACKGROUND ON ENVIRONMENTAL ACOUSTICS 

How is an Audible Sound Generated? 

Any vibrating surface has the potential to oscillate the surrounding air.  These movements 

create pressure fluctuations that disperse from the surface in the form of a pressure wave, 

analogous to an object falling into a calm water surface, with the intensity of the wave 

decreasing with distance.  An ear, acting like a microphone, responds to the air pressure 

fluctuations allowing the brain to process the fluctuations as an audible sound.  The average 

human ear’s response to sound is in the range of 20 Hz to 20,000 Hz, with the upper frequency 

range decreasing with age and over exposure to noise.   

Sound Pressure Levels – why do we apply Decibels? 

As noted above, the human ear has a wide frequency range of response, and the ability to hear 

an enormous range of sound intensities within those frequencies.  For example, a jet engine 

take-off may produce one million times more sound intensity than sounds of nature in a typical 

forest.  We apply the decibel or logarithmic scale  

Since decibels are based upon a logarithmic scale, it is important to have an understanding of 

how a change in the sound level will be perceived.  In dealing with environmental noise levels, 

differences of 1 or 2 dB are considered to be insignificant and typically not detectable by the 

human ear; a change of 3 to 5 dB is considered to be detectable but generally not sufficient to 

cause an adverse reaction to the sound; a difference of 5 to 10 dB is considered to be 

significant and may cause and adverse reaction and mitigation is recommended.    

What is Noise? 

When sounds interfere with human activity, it is 

considered noise.  The degree of annoyance from a noise 

exposure is highly subjective, as it depends on the 

person, the environment, and many non-acoustical 

factors such as: temperature, lighting, and occupant 

activity and occupation.  A recent study by Health Canada 

[Health Canada,2002] found that while less than 10% of 

the people surveyed were either very bothered or 

extremely bothered by noise exposure, there appeared to 

be significant variance amongst population densities (5% 

very bothered in urban areas versus 1% very bothered in 

rural areas) and amongst geographical regions (e.g. 5% 

very bothered in Ontario versus 2.4% very bothered in 

Alberta).  One may conclude that if a noise annoyance 

study were conducted in an industrial, rural town, they 

may receive significantly different results if the same 

study was conducted in a non-industrial, urban area.   

 

 

  



How is Sound Measured? 

Sound is measured using a Sound Level Meter (SLM).  A modern SLM consists of a polarized 

condenser microphone, digital memory, and a variety of acoustic filters allowing for various 

narrow band sound measurements in addition to averaged overall levels.  SLM response times 

are also key considerations in sound measurement, including ‘slow’ response for sounds that 

vary slowly with time, ‘fast’ response for sounds that vary quickly with time, and ‘impulse’ for 

short-duration impact type sounds.   

How is Sound Energy Reduced in the Environment?   

The most significant mechanism for sound reduction within the environment is geometric 

spreading or divergence loss.  For a point source, this results in a 6 dB reduction in sound level 

for every doubling of distance.  In practical terms, this is limited in its application, as very few 

sources are found to be greater than 500 to 1,000 m from significant noise receptors (e.g. 

residences, hospitals, schools, etc.) in most cities and towns.  Air absorption is another way 

energy is extracted from a propagating sound wave.  And, a ground interaction also influences 

the sound energy reduction, as sound waves interact with the ground (often with variable 

acoustic impedance), causing destructive interference between the direct sound from a source 

and the indirect sound from the ground-reflected sound.      

Noise Emission versus Noise Immission 

The sounds generated by equipment produce noise emissions that are typically organized 

within noise source inventory for a particular facility or process.  The incoming sounds from all 

noise sources (Lpi) are called noise immissions, and are based on the cumulative, logarithmic 

summation of the sound pressure levels (LpT), as follows: 

 

ISO 9613 – Basics of Outdoor Sound Propagation  

Outdoor sound propagation, as detailed in the international standard ISO 9613, Parts 1 and 2, 

and industry best practices, mainly consider five (5) main acoustical mechanisms, including: 

• Source geometry and type (point, line, coherent incoherent); 

• Meteorological conditions (wind and temperature variants, atmospheric turbulence); 

• Atmospheric absorption of sound; 

• Terrain – type and contours (ground absorption and reflection); and, 

• Obstructions (buildings, barriers, vegetation, etc.). 



Hemispherical sound spreading 

For a point source, in a loss-less medium with no reflections, the sound levels decay by 6 dB 

per doubling of distance.  If the source is directional, an additional term (Directivity Index, DI) is 

needed to account for the uneven distribution of sound as a function of direction.  The DI is the 

difference between the actual sound pressure and the sound pressure from a non-directional 

source with the same acoustic power.  It can be validated experimentally, or calculated 

analytically such as a moving piston at the end of a long tube (Beranek, 1954). 

Atmospheric Absorption 

Sound energy is dissipated in the air by two main mechanisms: 

• Viscous losses due to the friction between air molecules; and, 

• A relaxation process, where molecules vibrate and rotate in the atmosphere causing 

interference with the incoming sound. 

 The atmospheric absorption of sound has been found to be a function of frequency, 

temperature, and molar concentration of water vapour.  At distances of less than 500 m, the 

atmospheric absorption is generally insignificant (i.e. < 1 dB).  At larger separation distances, 

this phenomena may be significant, in particular within the high frequencies (i.e. > 1 KHz).  The 

most common atmospheric settings used in acoustical prediction is 10 deg. Celsius and 70% 

relative humidity (ISO 9613-2).   

Meteorological Effects 

Over open ground areas, vertical wind velocity gradients may exist due to friction between the 

moving air and ground.  Wind speed profiles are strongly dependent on the time of day, weather 

conditions, and the nature of the surface (roughness).  The wind speed, in the absence of 

turbulence, will vary logarithmically up to a height of 100 m, with negligible changes at higher 

altitudes.  The velocity gradient creates a sound speed profile (i.e. changing speed of sound 

versus height), influencing the propagation where the sound wave propagating in the direction 

of wind will be bent downward, and sound wave propagation against the wind will be bent 

upward.  This process is called refraction, where the sound waves are ‘curved’ in the direction of 

the lower sound speed.   

Analogous to wind direction, refraction may occur due to vertical temperature gradients.  The 

speed of sound in air is proportional to the square root of the temperature.  In the presence of a 

temperature gradient, the effect is to refract sound waves in the direction of lower sound speed, 

or lower temperature.  Typically, this may result in sound waves refracting upward during a 

sunny afternoon period (negative temperature gradient), and sound waves refracting downward 

during a calm evening period (positive temperature gradient). 

Refraction effects can cause both increases and decreases in sound levels compared to a 

uniform atmosphere.  One common approach is to calculate the sound levels assuming no 

refraction, assuming this represents a reasonable prediction of the equivalent or time averaged 

sound level that would be observed.   


