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1 INTRODUCTION AND SUMMARY 

HGC Engineering was retained by Canadian Tire Real Estate Limited to undertake a Noise Impact 

Feasibility Study of the proposed expansion of the Canadian Tire store in Waterloo, Ontario. The 

study is required to support an application for a minor zoning by-law amendment from the local 

planning authorities. 

The future sound levels from the facility following its expansion were determined at the adjacent 

noise sensitive locations using computational acoustical modeling. The results of the model were 

assessed against noise limits of the Region of Waterloo, which adopts the quantitative limits set out 

in Publication NPC-300 [1] of the Ontario Ministry of the Environment, Conservation and Parks 

(MECP).  In accordance with the guideline, the assessment considers the potential noise impact 

during a “predictable worst-case hour” of operation, which is defined as a situation when the 

typically busy activity of the site coincides with an hour of low background sound. 

The nearest noise-sensitive locations are residential homes and their outdoor amenity areas on 

adjacent properties immediately north of the site. Noise measurements taken at the site and its 

vicinity show that the existing sound levels from the Canadian Tire store are currently within the 

MECP noise limits. The proposed expansion of the store will have minimal effect on these results – 

the acoustic analysis confirms that the sound levels from the site following its expansion will remain 

within the MECP limits. 

Details of the acoustic analysis are outlined below. 

2 SITE DESCRIPTION 

The store is located at 656 Erb Street West in Waterloo, Ontario. Figure 1 shows its location in the 

context of the surrounding community. 

The facility is a Canadian Tire store located on the north side of the commercial plaza at the 

intersection of Erb Street and Erbsville Road. It consists of the main building – including the 

Canadian Tire store itself and a vehicle service centre – and an outdoor garden centre. The proposed 

extension consists of a new part of the building partition that will expand the store several metres to 
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the northeast and replace the entire outdoor garden centre in that part of the site. The proposed layout 

of the site is depicted in Figure 2. 

3 SOUND SOURCE SUMMARY 

Sounds from stationary sources can be categorized into two broad types: impulsive sounds and non-

impulsive sounds. An “impulse” is defined as a single pressure pulse or a single burst of pressure 

pulses (such as a metal-on-metal impact). Non-impulsive sounds are those which are not a single 

pressure pulse, but which continue for periods of time longer than an instantaneous burst. These two 

types of sound are assessed separately, using two distinct measurement/evaluation methods. Since 

impulsive sounds are transient pressure bursts, they are measured in a special way, using the 

‘impulse’ setting on an appropriately equipped sound level meter, in units of dBAI (The “I” suffix 

denotes a measurement made using the impulse setting). 

3.1 Source Description 

Based on the observations during the site visits and review of the site plan, the following sources of 

sound have been considered in this assessment. 

Cooling & Ventilation: Six existing heating, ventilation & air conditioning (HVAC) units 

and four exhaust fans on the rooftop of the facility which are used to 

provide cooling and ventilation to the existing store. One additional 

HVAC unit will be installed on the roof of the new expansion. 

Inverter: An electrical inverter associated with solar panels on the roof is 

currently located on the north side of the building. However, the 

inverter will be relocated to the northeast corner of the site, as shown 

in Figure 2. The future location is considered in this assessment. 

Compactor: A garbage compactor on the west side of the building which is used 

to scrap discarded packaging. 
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Automotive shop: Sound emissions can emanate from open doors of the automotive 

garage if the doors are left open during warm summer months. The 

sound emissions are primarily non-impulsive and include the sound 

from a compressor, intermittent use of compressed air, or vehicle 

engines. Various impulsive sounds may occur, including those from 

using tools, hammering, or dropping parts on the floor, or other 

activities that can be expected during regular work in an automotive 

shop. Only open doors on the north side were considered – noise 

from the doors on the south side is negligible due to intervening 

acoustical shielding between the doors and the nearest residences. 

Occasionally, automatic tools are used to screw and unscrew wheel 

fasteners. This sound can sometimes have a character of the quasi-

steady impulsive sound, which is a sequence of impulsive sounds 

emitted in a very fast succession (less than 0.5 seconds apart). 

However, quasi-steady sounds produced by the actual contact 

between the tool and fasteners at this site were entirely obscured by 

the non-impulsive sound produced by the pneumatic driver 

equipment. For this reason, quasi-steady sounds are not explicitly 

considered in this assessment. 

Deliveries: The facility occasionally receives a tractor trailer, which parks at a 

loading dock at the west end of the facility. Noise from the truck 

operation is negligible, as the time needed to park the trailer within 

the site property and leave the site after unloading is minimal. The 

trailers do not idle during unloading. 

Trailer unloading: Trailers are typically unloaded manually, using hand trucks, with 

workers accessing the rear door of the trailer via the loading dock. 

Occasionally, trailers or trucks with side access are unloaded with a 

use a forklift. The forklift operates at the ground level where it would 
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transfer goods from the trailers/trucks to an open door of the loading 

dock. 

At this store, trailers are not decoupled and left at the receiving docks 

and forklifts do not drive into the trailers for unloading, so there are 

no “impulse” noises (booms and bangs) from receiving activities, 

which can otherwise occur at some sites. 

3.2 Source Sound Emissions 

HGC Engineering visited the facility in April and September 2023, and measured sound levels from 

the garbage compactor, electric inverter, forklift, and the open doors of the automotive garage. None 

of the rooftop equipment, consisting of HVAC units and exhaust fans, was operating during the 

visits. Sound levels from the equipment that was not in operation and from the proposed HVAC unit 

at the building expansion were based on manufacturer’s sound data, included as Appendix A. 

The sound power emission levels of the sources are listed in Table 1 and source locations are shown 

in Figure 3. 
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Table 1: List of Sound Sources 

ID  Description  Sound Power Level 
[dBA/dBAI] 

EF1  Exhaust Fan  90 

EF2A/B  Exhaust Fans  89 

EF4  Exhaust Fan  93 

AC1 to AC4  HVAC Units  93 

AC5 & AC6  HVAC Units  72 

AC8  HVAC Unit – Building Expansion  92 

  Garbage Compactor Motor    83* 

  Forklift  91 

  Electrical Inverter    80* 

  Automotive Centre – Non‐Impulsive Noise  81 

  Automotive Centre – Impulsive  90 

    *Including + 5 dBA tonal adjustment in accordance with MECP guideline NPC‐104 

3.3 Equipment Operating Times 

The store operates from 8:00 to 21:00. Many of the items of equipment only operate sporadically, 

based on need. For example, the compactor only engages occasionally, and is controlled by an 

operator. The forklift only operates when truck is unloaded at the dock. The HVAC units cycle on 

and off depending on the heating and cooling requirements indoors. The exhaust fans are manually 

controlled and used only occasionally, when needed. Nevertheless, this analysis assumes generous 

estimates of the equipment operation based on input from Canadian Tire personnel and observations 

on site, which are summarized below. 
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Table 2: Operation During Predictable Worst-Case Hours 

Source Description   
Operation/No. per Hour 

Daytime (07:00 – 23:00)  Nighttime (23:00 – 07:00) 

HVAC Units    60 min/hr  30 min/hr 

Explanation: May operate during night‐time hours to maintain indoor temperature during warm weather.  
Assumed to operate at 50% capacity, cycling on and off due to lower outdoor temperatures at night. 

Exhaust Fans    60 min/hr  ‐‐ 

Explanation: Only used during opening hours, i.e., 8:00 – 21:00. 

Electrical Inverter    60 min/hr  60 min/hr 

Explanation: Generously assumed to operate continuously. Actual operation depends on availability of 
sunlight – power output and noise emissions would be minimal at night or during cloudy weather. 

Garbage Compactor    60 min/hr  ‐‐ 

Explanation: Only used during opening hours, i.e., 8:00 – 21:00. 

Automotive Shop – Non‐Impulsive    60 min/hr  ‐‐ 

Explanation: Based on observations in September 2023. 

Automotive Shop ‐ Impulsive    >9 impulses/hr  ‐‐ 

Explanation: Based on observations conducted in September 2023. 

Forklift    45 min/hr  ‐‐ 

Explanation: Realistic estimate of active operation during unloading. Only used during opening hours, i.e., 
8:00 – 21:00. 

 

4 ASSESSMENT METHOD 

The sound emission levels and operating assumptions included in the previous section were used as 

input along with the geometry of the site and surrounding area to develop a computational acoustical 

model in order to determine the overall sound levels of the facility during the predictable worst-case 

hours of operation. 

The computational acoustical model was prepared using CadnaA, (version 2023 MR1), a software 

implementation of ISO Standard 9613-2.2 “Acoustics – Attenuation of sound during propagation 

outdoors – Part 2: General Method of Calculation” [2] which accounts for reductions in sound levels 

due to geometrical spreading, air absorption, ground attenuation and acoustical shielding by 
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intervening structures. The ISO method tends to be conservative (i.e., to overestimate the sound 

levels slightly at most times) as it assumes meteorological conditions favouring propagation of sound 

from the source to a receiver (such as a light downwind or thermal inversion) in all directions, at all 

times. This modeling technique is acceptable to the MECP and the Region of Waterloo. 

Ground attenuation was assumed to be spectral for all sources, with the ground factor (G) assumed to 

be 1.0 globally representative of predominantly soft grassy area, and 0.25 within the paved areas and 

parking lots. The temperature and relative humidity were assumed to be 10° C and 70%, 

respectively. The computational modelling considered one order of reflection, the sufficiency of 

which was verified through an iterative convergence analysis, using successively increasing orders of 

reflection. Shielding/reflections by structures were modelled with spectral absorptive characteristics 

applied to each structure as appropriate, with values representative of concrete, brick, wood, or steel. 

The site and the surrounding area were modelled as flat ground based on the observations during the 

site visits. 

5 ASSESSMENT LOCATIONS 

This study considered a total of six assessment locations that are marked as locations R1a/b through 

R3a/b in Figure 3. Locations R1a through R3a represent the upper-storey windows of the nearest 

two-storey residential dwellings, immediately northwest of the facility. Generally, the upper-storey 

windows are the most-potentially impacted points on the properties since they are most exposed to 

elevated sources at the subject site and benefit least from ground absorption. 

Locations R1b through R3b represent associated outdoor amenity areas within 30 metres of the 

respective dwellings, at a height of 1.5 metres above grade. 

6 NOISE LIMITS 

The applicable sound level limits for the purposes of this assessment are 50 dBA/dBAI during 

daytime/evening hours (7:00 – 23:00) and 45 dBA/dBAI during night-time hours (23:00 – 7:00) and 

were established in accordance with MECP Publication NPC-300, as follows: 
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Industrial or commercial activities are classified as stationary sources in the context of the MECP 

guideline. According to NPC-300, sound level limits for stationary sources apply at noise-sensitive 

points of reception, and are set as the greater of either: 

 the applicable exclusion limit (which depends on the “acoustical class” of the area, as 
explained further below), or 

 the minimum background sound level that occurs during the time period corresponding to the 
operation of the source under assessment, established as described below. 

Non-impulsive and impulsive sounds are assessed separately under MECP noise assessment 

guidelines. 

The guideline defines three classes of acoustical environments depending on the character of the 

background sound, referred to as Class 1, Class 2 and Class 3 areas. The acoustical environment near 

the site is best characterized as a Class 1 area as the background sound is dominated by man-made 

sources including substantial traffic on the surrounding roadways during all hours of the day and 

night. 

6.1 Non-Impulsive & Quasi-Steady Impulsive Sound 

The exclusion limits for non-impulsive sounds applicable to Class 1 areas are 50 dBA during 

daytime hours (7:00 – 23:00) and 45 dBA during nighttime hours (23:00 – 7:00). 

Based on observations during the site visits and a review of traffic count data on surrounding 

roadways, the background sound levels can be as low as the exclusion limits above. Therefore, the 

exclusion limits above apply at the assessment locations. 

6.2 Impulsive Sound 

The exclusion limits for impulse sounds differ depending on how frequently the impulses occur. For 

frequent impulses, potentially occurring nine or more times per hour, as in this case, the limits for 

impulse sounds are numerically the same as those for non-impulsive sound. Since impulsive noise 

occurs during daytime/evening hours only (7:00 – 23:00), the applicable limit for this assessment is 

50 dBAI. 
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6.3 Sound Level Adjustments 

Some types of sound have a special quality which may tend to increase their audibility and potential 

for disturbance or annoyance. For “tonal” sound, the MECP guideline NPC-104 [3] stipulates that an 

adjustment of 5 dB is to be added to the measured source level. The tonal adjustment has been 

included to sound levels from the compactor motor and the electrical inverter, based on observations 

during the site visit. 

7 RESULTS 

The results of the analysis – summarized in Tables 3 and 4 – demonstrate that the facility-total sound 

levels including the proposed expansion will be within the applicable noise limits. 

The non-impulsive sound levels at the nearest residential locations are predicted to range between 42 

and 50 dBA during daytime hours (7:00 – 23:00), and between 36 and 44 dBA during night-time 

hours (23:00 – 7:00). These sound levels are within the daytime and night-time noise limits of 50 and 

45 dBA, respectively. The impulsive sound levels are predicted to range between 13 and 46 dBAI, 

which are within the applicable limit of 50 dBAI. 

Figures 4a through 4c show the predicted results in graphical form. Sample calculations from the 

computational acoustic model are included as Appendix B. 

Table 3: Future Sound Levels – Non-Impulsive Sound 

ID  Description  Future Sound Levels,  
Leq [dBA] 

Noise Limits [dBA]  Meets 
Limits? 

    7:00 – 23:00  23:00 – 7:00  7:00 – 23:00  23:00 – 7:00 

R1a  Residential Home (4.5 m AG)  50  39  50  45  Yes 

R1b  Outdoor Amenity (1.5 m AG)  47  36  50  45  Yes 

R2a  Residential Home (4.5 m AG)  48  42  50  45  Yes 

R2b  Outdoor Amenity (1.5 m AG)  43  36  50  45  Yes 

R3a  Residential Home (4.5 m AG)  46  44  50  45  Yes 

R3b  Outdoor Amenity (1.5 m AG)  42  39  50  45  Yes 
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Table 4: Future Sound Levels – Impulsive Sound 

ID  Description  Future Sound Levels,  
LLM [dBAI] 

Noise Limits [dBAI]  Meets 
Limits? 

    7:00 – 23:00  23:00 – 7:00  7:00 – 23:00  23:00 – 7:00 

R1a  Residential Home (4.5 m AG)  46  ‐‐  50  ‐‐  Yes 

R1b  Outdoor Amenity (1.5 m AG)  41  ‐‐  50  ‐‐  Yes 

R2a  Residential Home (4.5 m AG)  20  ‐‐  50  ‐‐  Yes 

R2b  Outdoor Amenity (1.5 m AG)  19  ‐‐  50  ‐‐  Yes 

R3a  Residential Home (4.5 m AG)  13  ‐‐  50  ‐‐  Yes 

R3b  Outdoor Amenity (1.5 m AG)  13  ‐‐  50  ‐‐  Yes 

 

8 CONCLUSIONS 

The acoustical analysis indicates that sound levels of this Canadian Tire store are within the limits of 

the Region of Waterloo and the MECP and will remain so with the proposed expansion. No special 

noise control measures are needed. 
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Figure 1: Location Map 
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Figure 2: Assessment Locations
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Figure 4a: Future Sound Level Contours, Leq [dBA] at 4.5 m Above Grade
Daytime/Evening Hours (7:00 - 23:00)
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Figure 4b: Future Sound Level Contours, Leq [dBA] at 4.5 m Above Grade
Night-time Hours (23:00 - 7:00)
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Figure 4c: Future Sound Level Contours, LLM [dBAI] at 4.5 m Above Grade

 

 
 

 

 

 

 

 

 

  



 
 

APPENDIX A 

 Manufacturer’s Sound Data  
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233

OUTDOOR SOUND POWER (TOTAL UNIT)

LEGEND

NOTE: Indoor sound power is available in Carrier’s Electronic Catalog Program (ECAT) for
specific operating parameters.

UNIT
48HJ

ARI
RATING

(decibels)

A-WEIGHTED
(db)

OCTAVE BANDS

63 125 250 500 1000 2000 4000 8000

004,005 76 76.0 55.9 66.0 64.0 66.2 68.4 64.5 61.7 57.3
006,007 80 80.0 59.1 68.9 68.7 71.9 74.0 68.9 65.7 59.0
008,009 82 82.0 62.2 69.3 71.5 74.7 76.2 72.9 68.7 61.5

012 84 84.0 64.6 71.1 73.3 76.9 77.6 73.7 70.6 63.7
014 86 86.0 63.7 69.9 72.5 78.2 81.1 77.3 73.3 66.8

015,017 88 87.6 90.8 88.7 86.4 84.3 83.5 78.4 75.6 66.8
020-024 82 81.7 90.2 84.8 80.7 79.0 77.6 71.4 66.7 60.7

028 85 84.9 90.0 86.3 83.6 82.9 80.3 74.9 71.4 66.5

ARI — Air Conditioning and Refrigeration Institute

FAN PERFORMANCE USING ACCESSORY POWER EXHAUST (48HJ015,017)
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APPENDIX B 

 Sample Calculations  

  



Calculation Summary Table.  Page 1 of 2

R1a Residential Home 17534384 4810647 4.5

Src ID Src Name X Y Z LxD LxN Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD CmetN ReflD ReflN LrD LrN

AC1 Packaged HVAC Unit 17534466 4810626 8.6 93 90 50.1 0 0.0 0.3 4.8 0.5 0.0 0.0 0.0 0.0 0.0 0.0 38 35

AC2 Packaged HVAC Unit 17534494 4810623 8.6 93 90 52.0 0 0.0 0.3 5.1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 35 32

AC3 Packaged HVAC Unit 17534504 4810643 8.6 93 90 52.7 0 0.0 0.3 4.9 0.6 0.0 0.0 0.0 0.0 0.0 0.0 35 32

AC4 Packaged HVAC Unit 17534498 4810617 8.6 93 90 52.3 0 0.0 0.3 5.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 35 32

AC5 Packaged HVAC Unit 17534440 4810630 8.1 72 69 46.9 0 0.0 0.0 4.7 0.6 0.0 0.0 0.0 0.0 0.0 0.0 20 17

AC6 Packaged HVAC Unit 17534434 4810633 8.1 72 69 45.6 0 0.0 0.0 2.7 0.8 0.0 0.0 0.0 0.0 0.0 0.0 23 20

AC8 Packaged HVAC Unit 17534536 4810658 8.8 92 89 54.7 0 0.0 0.0 4.9 1.1 0.0 0.0 0.0 0.0 0.0 0.0 32 29

EF1 Exhaust Fan 17534456 4810593 7.9 90 ‐‐ 49.5 0 0.0 ‐0.8 5.1 0.5 0.0 0.0 0.0 0.0 0.0 0.0 35 ‐‐

EF2A Exhaust Fan 17534456 4810609 7.9 89 ‐‐ 48.6 0 0.0 ‐0.5 5.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 35 ‐‐

EF2B Exhaust Fan 17534466 4810656 7.9 89 ‐‐ 49.9 0 0.0 0.5 4.4 0.7 0.0 0.0 0.0 0.0 0.0 0.0 34 ‐‐

EF4 Exhaust Fan 17534440 4810616 8.1 93 ‐‐ 47.5 0 0.0 ‐0.5 4.7 0.2 0.0 0.0 0.0 0.0 0.0 0.0 41 ‐‐

Garbage Compactor 17534434 4810625 1.5 83 ‐‐ 45.5 0 0.0 0.8 0.0 0.4 0.0 0.0 0.0 0.0 4.4 4.4 40 ‐‐

Eletrical Inverter 17534544 4810691 2.0 80 80 55.4 0 0.0 2.4 18.2 2.5 0.0 0.0 0.0 0.0 0.0 0.0 1 1

Forklift 17534434 4810622 0.7 90 ‐‐ 44.0 0 0.0 0.6 0.3 0.4 0.0 0.0 0.0 0.0 2.3 2.3 47 ‐‐

Open Garage Door ‐ Steady Noise 17534446 4810604 1.0 81 ‐‐ 47.8 3 0.0 ‐1.5 0.0 2.9 0.0 0.0 0.0 0.0 0.8 0.8 36 ‐‐

Open Garage Door ‐ Impulsive 17534446 4810604 1.0 90 ‐‐ 47.8 3 0.0 ‐1.5 0.0 1.1 0.0 0.0 0.0 0.0 0.8 0.8 46 ‐‐

R1b Outdoor Amenity Area 17534390 4810642 1.5

Src ID Src Name X Y Z LxD LxN Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD CmetN ReflD ReflN LrD LrN

AC1 Packaged HVAC Unit 17534466 4810626 8.6 93 90 49.6 0 0.0 3.6 4.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 35 32

AC2 Packaged HVAC Unit 17534494 4810623 8.6 93 90 51.6 0 0.0 3.9 5.1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 32 29

AC3 Packaged HVAC Unit 17534504 4810643 8.6 93 90 52.4 0 0.0 4.2 5.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 31 28

AC4 Packaged HVAC Unit 17534498 4810617 8.6 93 90 51.9 0 0.0 3.6 5.3 0.3 0.0 0.0 0.0 0.0 0.0 0.0 32 29

AC5 Packaged HVAC Unit 17534440 4810630 8.1 72 69 46.0 0 0.0 0.9 5.6 0.4 0.0 0.0 0.0 0.0 0.0 0.0 19 16

AC6 Packaged HVAC Unit 17534434 4810633 8.1 72 69 44.6 0 0.0 0.9 3.9 0.5 0.0 0.0 0.0 0.0 2.2 2.2 24 21

AC8 Packaged HVAC Unit 17534536 4810658 8.8 92 89 54.5 0 0.0 2.6 6.9 0.7 0.0 0.0 0.0 0.0 0.0 0.0 28 25

EF1 Exhaust Fan 17534456 4810593 7.9 90 ‐‐ 48.8 0 0.0 0.4 7.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 33 ‐‐

EF2A Exhaust Fan 17534456 4810609 7.9 89 ‐‐ 47.8 0 0.0 1.3 6.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 33 ‐‐

EF2B Exhaust Fan 17534466 4810656 7.9 89 ‐‐ 49.5 0 0.0 3.4 4.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 31 ‐‐

EF4 Exhaust Fan 17534440 4810616 8.1 93 ‐‐ 46.6 0 0.0 1.7 3.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 40 ‐‐

Garbage Compactor 17534434 4810625 1.5 83 ‐‐ 44.4 0 0.0 3.1 2.6 0.2 0.0 0.0 0.0 0.0 4.3 4.3 37 ‐‐

Eletrical Inverter 17534544 4810691 2.0 80 80 55.2 0 0.0 5.2 18.2 3.6 0.0 0.0 0.0 0.0 0.0 0.0 ‐‐ ‐‐

Forklift 17534434 4810622 0.7 90 ‐‐ 42.5 0 0.0 2.6 3.7 0.2 0.0 0.0 0.0 0.0 2.0 2.0 43 ‐‐

Open Garage Door ‐ Steady Noise 17534446 4810604 1.0 81 ‐‐ 46.8 3 0.0 ‐0.9 7.8 1.9 0.0 0.0 0.0 0.0 0.8 0.8 30 ‐‐

Open Garage Door ‐ Impulsive 17534446 4810604 1.0 90 ‐‐ 46.8 3 0.0 ‐1.1 6.7 0.7 0.0 0.0 0.0 0.0 0.8 0.8 41 ‐‐

R2a Residential Home 17534456 4810678 4.5

Src ID Src Name X Y Z LxD LxN Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD CmetN ReflD ReflN LrD LrN

AC1 Packaged HVAC Unit 17534466 4810626 8.6 93 90 45.7 0 0.0 0.3 7.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 39 36

AC2 Packaged HVAC Unit 17534494 4810623 8.6 93 90 47.7 0 0.0 0.4 8.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 37 34

AC3 Packaged HVAC Unit 17534504 4810643 8.6 93 90 46.6 0 0.0 0.3 7.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 39 36

AC4 Packaged HVAC Unit 17534498 4810617 8.6 93 90 48.3 0 0.0 0.4 8.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 36 33

AC5 Packaged HVAC Unit 17534440 4810630 8.1 72 69 45.2 0 0.0 0.1 7.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 19 16

AC6 Packaged HVAC Unit 17534434 4810633 8.1 72 69 44.9 0 0.0 0.1 6.1 0.4 0.0 0.0 0.0 0.0 0.0 0.0 20 17

AC8 Packaged HVAC Unit 17534536 4810658 8.8 92 89 49.4 0 0.0 0.0 5.4 0.6 0.0 0.0 0.0 0.0 0.0 0.0 37 34

EF1 Exhaust Fan 17534456 4810593 7.9 90 ‐‐ 49.5 0 0.0 0.8 7.7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 31 ‐‐

EF2A Exhaust Fan 17534456 4810609 7.9 89 ‐‐ 47.9 0 0.0 0.7 7.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 32 ‐‐

EF2B Exhaust Fan 17534466 4810656 7.9 89 ‐‐ 40.1 0 0.0 0.3 6.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 42 ‐‐

EF4 Exhaust Fan 17534440 4810616 8.1 93 ‐‐ 47.3 0 0.0 0.6 6.2 0.1 0.0 0.0 0.0 0.0 0.0 0.0 39 ‐‐

Garbage Compactor 17534434 4810625 1.5 83 ‐‐ 46.2 0 0.0 2.6 19.8 0.3 0.0 0.0 0.0 0.0 0.0 0.0 14 ‐‐

Eletrical Inverter 17534544 4810691 2.0 80 80 49.9 0 0.0 1.9 18.0 1.9 0.0 0.0 0.0 0.0 0.0 0.0 8 8

Forklift 17534444 4810623 0.7 90 ‐‐ 47.8 0 0.0 1.2 12.4 0.2 0.0 0.0 0.0 0.0 0.0 0.0 29 ‐‐

Open Garage Door ‐ Steady Noise 17534458 4810606 1.0 81 ‐‐ 49.2 3 0.0 0.6 22.8 2.7 0.0 0.0 0.0 0.0 4.0 4.0 13 ‐‐

Open Garage Door ‐ Impulsive 17534458 4810606 1.0 90 ‐‐ 49.2 3 0.0 0.4 22.8 1.0 0.0 0.0 0.0 0.0 4.5 4.5 24 ‐‐

Where:  Lr = Lx ‐ Adiv + K0 + Dc ‐ Agnd ‐ Abar ‐ Aatm ‐ Afol ‐ Ahous + Cmet + Refl
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R2b Outdoor Amenity Area 17534458 4810673 1.5

Src ID Src Name X Y Z LxD LxN Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD CmetN ReflD ReflN LrD LrN

AC1 Packaged HVAC Unit 17534466 4810626 8.6 93 90 44.7 0 0.0 2.7 11.7 0.1 0.0 0.0 0.0 0.0 0.0 0.0 34 31

AC2 Packaged HVAC Unit 17534494 4810623 8.6 93 90 46.9 0 0.0 3.2 11.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 31 28

AC3 Packaged HVAC Unit 17534504 4810643 8.6 93 90 45.9 0 0.0 3.0 10.9 0.2 0.0 0.0 0.0 0.0 0.0 0.0 33 30

AC4 Packaged HVAC Unit 17534498 4810617 8.6 93 90 47.6 0 0.0 3.3 11.6 0.2 0.0 0.0 0.0 0.0 0.0 0.0 31 28

AC5 Packaged HVAC Unit 17534440 4810630 8.1 72 69 44.4 0 0.0 1.6 13.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 13 10

AC6 Packaged HVAC Unit 17534434 4810633 8.1 72 69 44.3 0 0.0 1.5 10.9 0.2 0.0 0.0 0.0 0.0 0.0 0.0 15 12

AC8 Packaged HVAC Unit 17534536 4810658 8.8 92 89 49.1 0 0.0 2.3 12.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 29 26

EF1 Exhaust Fan 17534456 4810593 7.9 90 ‐‐ 49.0 0 0.0 3.7 10.8 0.2 0.0 0.0 0.0 0.0 0.0 0.0 26 ‐‐

EF2A Exhaust Fan 17534456 4810609 7.9 89 ‐‐ 47.2 0 0.0 3.3 11.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 27 ‐‐

EF2B Exhaust Fan 17534466 4810656 7.9 89 ‐‐ 38.3 0 0.0 1.5 11.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 38 ‐‐

EF4 Exhaust Fan 17534440 4810616 8.1 93 ‐‐ 46.6 0 0.0 3.8 8.5 0.1 0.0 0.0 0.0 0.0 0.0 0.0 34 ‐‐

Garbage Compactor 17534434 4810625 1.5 83 ‐‐ 45.6 0 0.0 5.2 19.4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 12 ‐‐

Eletrical Inverter 17534544 4810691 2.0 80 80 49.8 0 0.0 4.2 19.2 2.9 0.0 0.0 0.0 0.0 0.0 0.0 4 4

Forklift 17534434 4810622 0.7 90 ‐‐ 47.2 0 0.0 3.9 15.8 0.2 0.0 0.0 0.0 0.0 1.0 1.0 24 ‐‐

Open Garage Door ‐ Steady Noise 17534458 4810606 1.0 81 ‐‐ 48.6 3 0.0 2.5 21.6 2.9 0.0 0.0 0.0 0.0 2.0 2.0 11 ‐‐

Open Garage Door ‐ Impulsive 17534458 4810606 1.0 90 ‐‐ 48.6 3 0.0 2.2 22.0 1.1 0.0 0.0 0.0 0.0 2.3 2.3 21 ‐‐

R3a Residential Home 17534542 4810715 4.5

Src ID Src Name X Y Z LxD LxN Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD CmetN ReflD ReflN LrD LrN

AC1 Packaged HVAC Unit 17534466 4810626 8.6 93 90 52.0 0 0.0 0.3 5.0 0.6 0.0 0.0 0.0 0.0 0.0 0.0 35 32

AC2 Packaged HVAC Unit 17534494 4810623 8.6 93 90 51.4 0 0.0 0.4 6.0 0.4 0.0 0.0 0.0 0.0 0.0 0.0 35 32

AC3 Packaged HVAC Unit 17534504 4810643 8.6 93 90 49.0 0 0.0 0.3 5.7 0.4 0.0 0.0 0.0 0.0 0.0 0.0 38 35

AC4 Packaged HVAC Unit 17534498 4810617 8.6 93 90 51.7 0 0.0 0.4 6.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 35 31

AC5 Packaged HVAC Unit 17534440 4810630 8.1 72 69 53.3 0 0.0 0.1 4.8 1.0 0.0 0.0 0.0 0.0 0.0 0.0 13 10

AC6 Packaged HVAC Unit 17534434 4810633 8.1 72 69 53.5 0 0.0 0.1 4.7 1.0 0.0 0.0 0.0 0.0 0.0 0.0 12 9

AC8 Packaged HVAC Unit 17534536 4810658 8.8 92 89 46.0 0 0.0 0.0 7.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 39 36

EF1 Exhaust Fan 17534456 4810593 7.9 90 ‐‐ 54.6 0 0.0 0.8 5.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 29 ‐‐

EF2A Exhaust Fan 17534456 4810609 7.9 89 ‐‐ 54.0 0 0.0 0.7 5.0 0.8 0.0 0.0 0.0 0.0 0.0 0.0 28 ‐‐

EF2B Exhaust Fan 17534466 4810656 7.9 89 ‐‐ 50.3 0 0.0 0.5 4.2 0.7 0.0 0.0 0.0 0.0 0.0 0.0 33 ‐‐

EF4 Exhaust Fan 17534440 4810616 8.1 93 ‐‐ 54.0 0 0.0 0.7 4.3 0.4 0.0 0.0 0.0 0.0 0.0 0.0 33 ‐‐

Garbage Compactor 17534434 4810625 1.5 83 ‐‐ 54.0 0 0.0 3.9 19.7 0.6 0.0 0.0 0.0 0.0 0.0 0.0 4 ‐‐

Eletrical Inverter 17534544 4810691 2.0 80 80 38.9 0 0.0 0.3 0.1 1.9 0.0 0.0 0.0 0.0 2.7 2.7 41 41

Forklift 17534434 4810622 0.7 90 ‐‐ 54.8 0 0.0 2.1 15.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 17 ‐‐

Open Garage Door ‐ Steady Noise 17534446 4810596 1.0 81 ‐‐ 55.0 3 0.0 2.3 21.3 3.5 0.0 0.0 0.0 0.0 4.4 4.4 7 ‐‐

Open Garage Door ‐ Impulsive 17534446 4810596 1.0 90 ‐‐ 55.0 3 0.0 1.9 21.5 1.6 0.0 0.0 0.0 0.0 4.8 4.8 18 ‐‐

R3b Outdoor Amenity Area 17534544 4810706 1.5

Src ID Src Name X Y Z LxD LxN Adiv K0 Dc Agnd Abar Aatm Afol Ahous CmetD CmetN ReflD ReflN LrD LrN

AC1 Packaged HVAC Unit 17534466 4810626 8.6 93 90 51.6 0 0.0 4.1 7.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0 30 27

AC2 Packaged HVAC Unit 17534494 4810623 8.6 93 90 50.9 0 0.0 4.0 9.2 0.3 0.0 0.0 0.0 0.0 0.0 0.0 29 26

AC3 Packaged HVAC Unit 17534504 4810643 8.6 93 90 48.3 0 0.0 3.5 9.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 32 29

AC4 Packaged HVAC Unit 17534498 4810617 8.6 93 90 51.1 0 0.0 4.1 9.5 0.3 0.0 0.0 0.0 0.0 0.0 0.0 28 25

AC5 Packaged HVAC Unit 17534440 4810630 8.1 72 69 53.1 0 0.0 2.2 6.7 0.7 0.0 0.0 0.0 0.0 0.0 0.0 9 6

AC6 Packaged HVAC Unit 17534434 4810633 8.1 72 69 53.3 0 0.0 2.0 5.5 0.8 0.0 0.0 0.0 0.0 0.0 0.0 10 7

AC8 Packaged HVAC Unit 17534536 4810658 8.8 92 89 44.6 0 0.0 1.7 14.1 0.2 0.0 0.0 0.0 0.0 0.0 0.0 32 29

EF1 Exhaust Fan 17534456 4810593 7.9 90 ‐‐ 54.3 0 0.0 4.6 7.5 0.4 0.0 0.0 0.0 0.0 0.0 0.0 23 ‐‐

EF2A Exhaust Fan 17534456 4810609 7.9 89 ‐‐ 53.7 0 0.0 4.5 6.8 0.4 0.0 0.0 0.0 0.0 0.0 0.0 24 ‐‐

EF2B Exhaust Fan 17534466 4810656 7.9 89 ‐‐ 50.0 0 0.0 2.9 3.1 0.6 0.0 0.0 0.0 0.0 0.0 0.0 32 ‐‐

EF4 Exhaust Fan 17534440 4810616 8.1 93 ‐‐ 53.7 0 0.0 5.1 3.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 30 ‐‐

Garbage Compactor 17534434 4810625 1.5 83 ‐‐ 53.8 0 0.0 8.2 16.4 0.6 0.0 0.0 0.0 0.0 0.0 0.0 4 ‐‐

Eletrical Inverter 17534544 4810691 2.0 80 80 34.7 0 0.0 1.1 8.9 0.6 0.0 0.0 0.0 0.0 2.7 2.7 37 37

Forklift 17534434 4810622 0.7 90 ‐‐ 54.6 0 0.0 6.0 13.6 0.3 0.0 0.0 0.0 0.0 0.0 0.0 16 ‐‐

Open Garage Door ‐ Steady Noise 17534454 4810597 1.0 81 ‐‐ 54.7 3 0.0 5.5 18.5 3.9 0.0 0.0 0.0 0.0 2.9 2.9 5 ‐‐

Open Garage Door ‐ Impulsive 17534454 4810597 1.0 90 ‐‐ 54.7 3 0.0 4.8 19.3 1.7 0.0 0.0 0.0 0.0 3.1 3.1 16 ‐‐

Note:  Reported sound levels include all adjustment factors (time weighting, tonal penalty), as applicable.

Where:  Lr = Lx ‐ Adiv + K0 + Dc ‐ Agnd ‐ Abar ‐ Aatm ‐ Afol ‐ Ahous + Cmet + Refl
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Project Consultant, PhD, PEng

Education 
PhD in Civil Engineering, Czech Technical University in Prague,  
Faculty of Transportation Sciences, Prague, Czech Republic, 
Masters Degree in Civil Engineering, Czech Technical University in Prague, 
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Professional History
2010 to Present         Project Engineer, HGC Engineering, Toronto, Canada
2003 to 2004/2006 to 2010         Project Engineer, EKOLAgroup, Czech Republic
2004 to 2005             Noise Review Engineer, Ministry of Health, Czech Republic

Experience
Dr. Chocensky’s area of expertise covers acoustic assessments and noise mapping for large 
transportation and industrial projects. He has completed large-scale noise mapping proj-
ects for large urban areas, including noise emissions from airports, railways, and roadways. 
He is an expert in computerized noise modeling and the use of CadnaA modeling software.

Selected Projects
Strategic Noise Map for Prague International Airport, Prague, Czech Republic
Noise Monitoring to Assess Noise from Prague International Airport, Czech Republic
Strategic Noise Maps for Roads, Prague, Czech Republic
Noise Control Measures for Outer Transit Corridor, Prague, Czech Republic
Noise Control Measures for National Highway D11
Noise Control Measures for Railway Corridor Prague – Pilsen
Noise Map of the City of Prague
Noise Map of the City of Jihlava
The Bay Adelaide Centre, Toronto, Ontario
One York, Toronto, Ontario
Lafarge Canada Inc., various sites, Ontario 
G.E. Booth Wastewater Treatment Facility, Mississauga, Ontario
Petro-Canada, Mississauga, Ontario
Vale & Kelly Mine, Sudbury, Ontario
Bunge, Hamilton, Ontario
Dufferin Concrete, various sites, Ontario
Dufferin Construction, various sites, Ontario
NOVA Chemicals, Corunna, Ontario
Kellogg Canada Inc., London, Ontario
Morrison-Hershfield Energy Centre, Windsor, Ontario
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2000 Argentia Road,
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Calgary
HGC Engineering
444-5th Avenue SW, Suite 1620
Calgary, Alberta, T2P 2T8
Canada
Ph: 587-441-1583

pchocensky@hgcengineering.com
Ph: 905-826-4044

Pantone 3005 c spot
Pantone 431 c



Robert D. Stevens 
Principal, MASc, PEng

Education 
University of Waterloo, Bachelor of Applied Science
University of Waterloo, Master of Applied Science 

Professional Memberships
Professional Engineers Ontario (PEO)
Designated Consulting Engineer, Province of Ontario (PEO)
Association of Professional Engineers and Geo-scientists of Manitoba (APEGM)
Association of Professional Engineers, Geologists and Geophysicists of Alberta (APEGGA)
National Council of Acoustical Consultants (NCAC)
Canadian Acoustical Association (CAA)
Middle East Acoustic Society (MEAS)
Audio Engineering Society (AES), 1998/99 Chairman, Toronto Section
Air & Waste Management Association (AWMA), Vice Chair, Ontario Section

Professional History
1997 to Present     Principal, HGC Engineering, Mississauga
1994 to 1997          Senior Consulting Engineer, HGC Engineering, Mississauga
1990 to 1994          Project Engineer, Vibron Limited, Mississauga

Experience
Mr. Stevens conducts considerable work in the field of environmental assessment and  
control of noise from stationary and traffic sources.  His list of projects includes environ-
mental assessments for industrial, infrastructure and institutional facilities across North 
America and abroad. Mr. Stevens has provided expert testimony and made public presen-
tations in variety of forums including criminal court, Ontario Municipal Board hearings, 
Niagara Escarpment Commission hearings, public meetings and open houses.

Selected Projects
Winnipeg International Airport Noise Impact Study, Manitoba, Canada
Helicopter Facility Noise Impact Study, Niagara, Ontario, Canada
Aguas de Rosarito Desalination Plant, Acoustic Assessment, Mexico
CELSE Porto de Sergipe 1,500 MW Power Plant, Acoustic Assessment, Brazil
Braskem EXXI petrochemical plant, Acoustic Assessment, Veracruz, Mexico
Ambatovy Nickel Mine & Plant, Acoustic Assessment, Madagascar
TransAlta gas turbine cogeneration plants in Windsor and Ottawa, Ontario
Great Yarmouth Power Plant, Noise Troubleshooting, UK
Enwave district cooling/steam plants in Toronto
Hydro One transmission stations throughout Ontario
Wastewater Treatment Facilities, Mississauga, Toronto, Milton
Vale Smelter Facility, Sudbury Ontario
Greenfield Energy Centre 1,500 MW Power Plant, Sarnia, Ontario
Natural Gas/Power Stations, Various Canadian provinces: AB, SK, MB, ON

rstevens@hgcengineering.com
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HGC Engineering
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Plaza 1, Suite 203
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