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March 05, 2024 
 
 
Craig Schroeder 
Canyon Ridge Construction Ltd. 
25143 Poplar Hill Rd. 
Denfield, ON  N0M 1P0 
craig@canyonridge.ca  
O: 519 614 2158 
 
 
Re:  Noise impact brief in support of a zoning by-law amendment application for a proposed residential 

development at 564 Dewan Street, Municipality of Strathroy-Caradoc 

 

Dear Mr. Schroeder, 

Please find enclosed a noise impact brief for the proposed residential development at 564 Dewan Street, in 
the Municipality of Strathroy-Caradoc. This assessment pertains to the potential noise impacts on existing 
residential dwellings from outdoor condenser units and a nearby driveway at a proposed adjacent residential 
development.  
 
I trust that the enclosed information meets your requirements. Please do not hesitate to contact me if you 
have any questions. 
 

Sincerely, 

 

 

Colin Novak PhD, PEng

mailto:craig@canyonridge.ca
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Statement of Liability 

Akoustik Engineering Limited prepared this report for Canyon Ridge Construction Ltd.. The material in it 
reflects Dr. Helen Ule’s and Dr. Colin Novak’s judgement considering the information available to them and 
Akoustik Engineering Limited at the time of the measurements and report preparation, under the stated test 
conditions. Any use that a Third Party makes of this report, or any reliance on decisions made based on it, is the 
responsibility of such Third Parties. Akoustik Engineering Limited accepts no responsibility for damages, if any, 
suffered by any Third Party resulting from decisions made or actions based on this report.  

  



5 
 

Introduction 

This report is a noise study for a proposed 6-unit townhouse development to be located at 564 Dewan Street, 
in the Municipality of Strathroy-Caradoc. The assessment pertains only to the potential noise impacts from 
the proposed outdoor condenser units (outdoor component of an air conditioner unit) and driveway 
associated with a proposed residential development. An illustration of the geographical area with the 
proposed development area and layout is given in Appendix A: Site Location.  Any recommended 
abatement to control noise is included in this report.  

Purpose of Noise Study 

Middlesex County has requested that Technical Publication NPC-216 “Residential Air Conditioners” of the 
Toronto Municipal Code [1993] and the applicable Ministry of the Environment, Conservation and Parks 
(MECP) Guideline NPC-300 be considered for the study of the potential noise impacts from the outdoor 
HVAC condenser units and a driveway on existing adjacent residential homes from a proposed residential 
development. The located of the proposed residential development is 564 Dewan Street. The adjacent 
homes are immediately north of the proposed driveway and south of the proposed HVAC condenser units.   

Ontario Ministry of Environment and Energy (NPC-216) 

In accordance with the Ministry of Environment and Energy Guideline NPC-216, the following sound level 
limits for residential developments of a Class 2 area have been set and are shown in Table 1 below.  Select 
pages from the NPC-216 guideline have been included in Appendix B: NPC-216 Reference Pages for 
reference. The proposed development is classified as a Class 2 area, given that the region exhibits features 
of both a Class 1 and a Class 3 area, based on the environmental noise characteristics. It is worth noting 
that when the sound level limits presented in Table 1 are exceeded, noise control abatement is required. 

Table 1: Ministry of Environment and Energy Noise Criteria for a Class 2 Area 

Point of Reception Location One Hour LAeq 
[dBA] 

Outdoor (OLA) 45 
Plane of Window  45 

 

Ministry of the Environment and Climate Change Noise Criteria for 
Stationary Noise (NPC-300) 

In accordance with the MECP Guideline NPC-300, the following sound level limits for residential 
developments of Class 2 have been set and are shown in Table 1 below.  Select pages from the NPC-300 
guideline have been included in Appendix C: NPC-300 Reference Pages for reference. It is worth noting 
that when the sound level limits presented in 2 are exceeded, noise control abatement is required. It should 
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be noted that residential HVAC is not defined by NPC-300 to be a stationary sources of noise since it is an 
industrial/commercial source. However, consideration of the noise limits given in NPC-300 are included in 
this study as a point of reference. 

Table 2: Ministry of the Environment and Climate Change Noise Criteria for a Class 2 Area 

Point of Reception Location Daytime LAeq [dBA] Evening LAeq [dBA] Nighttime LAeq 
[dBA] 

Outdoor (OLA) 50 45 -- 
Plane of Window  50 50 45 
 

From Table 2, daytime refers to the period from 07:00 to 19:00, evening refers to the period from 19:00 to 
23:00 and nighttime refers to the period from 23:00 to 07:00 hours.   

Assessment Approach  

As seen in Tables 1 and 2 above, consideration of the noise limits given in NPC-216, compared to the 
provincial limits set in NPC-300, results in the a lower noise limit (45 dBA) in NPC-216 during the 
day/evening compared to a day/evening limit of 50 dBA prescribed by NPC-300. However, both guidelines 
have the same nighttime noise limit of 45 dBA. For this study, the noise limits set in NPC-216 will be used 
for the evaluation given that the HVAC units will operate at any time through a 24 hour period, and thus 
an operating limit of 45 dBA is necessary to meet both guidelines for day/evening/night hour operations. 

HVAC Noise  

To predict the noise impacts from the HVAC condenser units, the expected spectral sound power levels for 
the noise sources are used as input into a noise propagation model. The sound power levels for the air 
conditioning (AC) units for this study were taken from manufacturer data for three proposed manufacturer 
models proposed to be installed at the proposed townhouse development. Each townhouse was modelled 
to have one unit, totalling six identical AC units.  The input sound power level data used for the models is 
included in Appendix D: Noise Source Sound Power. This report considers a worst-case hour occurring 
when all six air conditioner units operate simultaneously and at a 100% duty cycle.   

For this study three proposed AC models are modelled, considered, and compared. A summary table 
showing the noise sources is given in Table 3.  

Table 3: Noise Source Data Summary 

Source ID Source Description Sound Power 
Level (dBA) 

Sound 
Characteristics 

Noise Control 
Measures 

AC unit AC Unit – Tempstar Deluxe TVA9 64 S U 
AC unit AC Unit – Kerr Energy A-KCD24SA-1 72 S U 
AC unit AC Unit – Lennox 13ACX 84 S U 
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where: 
 
N/N No noise C Cyclic 
N/A Not available Si Silencer, acoustic louver, muffler 
O Located/installed outside the building A Acoustic lining, plenum 
I Located/installed inside building Ba Barrier, berm, screening 
S Steady L Lagging 
Q Quasi steady impulsive E Acoustic Enclosure 
Im Impulsive Ot Other 
B Buzzing U Uncontrolled 
T Tonal   

 

Identification of the Representative Receptor Locations 

Upon examination of the proposed townhouse development, the nearest receptor to the condenser units is 
to the south of the development at 560 Dewan Street. The evaluated receptor locations are as follows: 

• POR 1 on north façade at 560 Dewan Street, 1.5 m (no second storey windows) 
• OLA 1 at north/rear of POR1, 1.5 m 

The noise impacts are predicted at both the plane of the window and applicable outdoor living areas (OLA) 
for each POR. For the choosing of the representative OLAs, NPC-300 states: 

“outdoor living area (OLA)” (applies to impact assessments of transportation sources) means that 
part of a noise sensitive land use that is: 

• intended and designed for the quiet enjoyment of the outdoor environment; and 
• readily accessible from the building 

The OLA includes: 

• backyards, front yards, gardens, terraces or patios; 
• balconies and elevated terraces (e.g., rooftops), with a minimum depth of 4 metres, that 

are not enclosed, provided they are the only outdoor living area (OLA) for the occupant; 
or 

• common outdoor living areas (OLAs) associated with high-rise multi-unit buildings. 

A zoning map of the area is given in Appendix A: Land-use and Transportation Plan. The proposed 
development is currently zoned residential and is surrounded by residential land.   

Evaluation of HVAC Noise at Identified Points of Reception 

Table 4 shows the Noise Impact Table for the worst case one hour period at the adjacent POR and OLA 
locations at 560 Dewan Street without the implementation of noise attenuation measures. The purpose of 
this table is to report the predicted unattenuated noise emission levels from the identified significant noise 
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sources identified in the Noise Source Summary Table (Table 3) at the identified points of reception. Noise 
impacts which exceed the NPC-216 guideline are highlighted in red.  

The software used to model the predicted noise impacts is the Brüel & Kjær Predictor Type 7810 software. 
This software complies with the procedure specified by ISO 9613. As such, the prediction model considers 
the sound level attenuation of the inputted sound power data with distance as well as any attenuation 
provided by shielding, absorption etc. Any assumptions used in the development of the noise propagation 
model, including source heights, operating hours and duty cycles, acoustic ground absorption coefficient, 
etc. are identified in Appendix E. Appendix F has the input data used for the Predictor models, including 
the scaled aerial maps which illustrate the relative locations for the significant sources of noise. 

For the identified sources of noise, the measured source sound pressures are corrected for distance, 
directional characteristics, and other absorption effects before estimation of sound power and subsequent 
prediction of the sound level at the points of reception. For this, the model uses the following general 
equation: 

𝐿𝐿𝑤𝑤 =  𝐿𝐿𝑃𝑃 + 20 log(𝑟𝑟) + 11 ± 𝐷𝐷𝐷𝐷𝜃𝜃 ± 𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔𝑔 & 𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎𝑎ℎ𝑒𝑒𝑒𝑒𝑒𝑒𝑒𝑒 𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐 

Results and Noise Control Requirements 

The following section is a summary and assessment of the modeled results for the representative unit with 
respect to stationary sources of noise. 

HVAC Noise 

Using the Brüel & Kjær Predictor software, the impacts on the identified POR from the noise sources, in 
absence of any ambient noise contributors from nearby road and rail traffic or other stationary noise sources 
was calculated. Appendix G gives the Predictor model outputs, which includes the identifying labels for 
the representative point of reception (POR).  

Table 4: POR/OLA Noise Levels Worst Case Hour (dBA) – No Noise Barrier 

POR/OLA Tempstar 
Deluxe TVA9 

Kerr Energy 
A-KCD24SA-1 

Lennox 
13ACX 

POR 40.1 48.1 60.1 
OLA 40.3 48.4 60.1 

*red text denotes exceedance 

The predicted noise level impacts for the representative levels with no control measures are given in Table 
4 above. From this table, it is seen that the NPC-216 noise limits are exceeded at both the plane of window 
and OLA locations if the Kerr Energy A-KCD24SA-1 or Lennox 13ACX model AC units are installed.  No 
abatement is required if the Tempstar Deluxe TVA9 unit is installed. 

It should be further noted that the Tempstar Deluxe TVA9 unit includes features such as an acoustic 
absorbing compressor blanket, a variable speed fan that reduces vibration, and a soft mount pad for the 
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compressor.  These features provide the necessary reduction in noise levels to eliminate the need for the 
installation of a noise barrier. 

Noise Barrier Details 

If the Kerr Energy A-KCD24SA-1 or Lennox 13ACX model AC units are chosen to be installed, a noise 
barrier in front of the units is required to bring the noise levels at the identified sensitive points of reception 
within compliance of the NPC-216 guideline. No barrier is required for the Tempstar model.  For the case 
of installing a barrier, a 1.83 metre [6 foot] tall (length of approximately 2.44 metres [8 feet]) noise barrier 
located 1 metre away (to the south of) each AC unit is required to bring the Kerr Energy A-KCD24SA-1 
units into compliance.  The Lennox 13 ACX would require a barrier height that is not feasible and therefore 
this unit is not recommended as it is not a viable option.  The location of the barriers are illustrated in the 
sketch given in Appendix H. 

Table 5 summarizes the barrier requirements depending on the AC unit chosen. 

Table 5: Barrier Requirements Based on AC Model 

AC Model Barrier Requirement (located 1 m 
away from each AC unit) 

Tempstar Deluxe TVA9 None 
Kerr Energy A-KCD24SA-1 1.83 m [6’] tall, 2.44 m [8’] long 

Lennox 13ACX Not feasible  
 

Care must be given to the design and construction of the noise barrier to meet the MECP guidelines for a 
noise attenuation barrier. That is, it must be constructed to have a minimum surface mass density of 20 
kg/m2 and have no gaps within the fence or between the fence and the ground other than 0.05 m to allow 
for drainage. If constructed of wood, it may not have any gaps between adjacent boards which can be 
accomplished by having the material on each side of the fence overlap one other.  

Driveway Noise Discussion 

The MECP Noise Pollution Control documents (NPC-300) provides limits and guidelines which are applied 
to planning decisions concerning noise sensitive land uses that are proposed adjacent to road transportation 
corridors and other facilities such as, but not limited to, airports, industrial facilities, railway yards, 
aggregate facilities and major commercial facilities. Parking lots and residential driveways are not 
considered in this guideline, and therefore no limits for noise are given.  In fact, in order to be able to use 
the MECP protocol for predicting automobile noise, the traffic must have a minimum of 40 vehicles per 
hour of traffic, travelling at a minimum 40 km/hr, and the distance from the vehicle pathway to the nearest 
point of reception must be at least 15 metres.  These criteria do not apply to a residential driveway, 
particularly one immediately adjacent to the property line.  In fact, consideration of passenger vehicle noise 
is exempt in NPC-300 in the consideration of industrial/commercial sites. As such, the evaluation of the 
residential driveway noise is not further considered in this noise assessment.   
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Conclusion 

The noise impact on the nearest point of reception has been shown in this report to meet the limits set by 
the Ministry of Environment and Energy given the appropriate selection of air conditioner (outdoor 
condenser unit) and barrier combination. Residential driveway noise is not applicable to the MECP 
protocols for traffic noise or the limits and guidelines given in NPC-300.  It is recommended that the 
development be given approval with the understanding that the above recommendations for the installation 
and abatement of the AC condenser units are implemented.  

 

For

 

 

 

 
 

Prepared by: Reviewed by: 
Helen Ule, Ph.D., PEng Colin Novak, Ph.D., PEng 
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Appendix A: Site Location  
 

 

A 1: General Location of Proposed Development and Surrounding Area

Proposed 
Development 
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A 2:Proposed Development Site Plan 
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A 3:Land Use and Transportation Plan; Municipality of Strathroy-Caradoc 
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Appendix B: NPC-216 Reference Pages 

 

B 1: Specific Sound Level Limits 
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Appendix C: NPC-300 Reference Pages  

 
C 1: Exclusion Limit Values for Stationary Sources 
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C 2: Determination of Area Class 
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Appendix D: Noise Source Sound Power Data 

D 1: Sound Power Level 

Model Sound Power Level (dBA) 
Tempstar Deluxe TVA9 64 

Kerr Energy A-KCD24SA-1 72 
Lennox 13ACX 84 
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Appendix E: List of Assumptions 

List of Assumptions 

General: 
• Ground attenuation factor 0.7 (with 1 being absorbent and 0 being reflective)  
• Height of AC noise source is 0.8 metre 
• Worst case hour evaluation 
• Duty cycle of 100% 
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E 1: Tempstar Deluxe TVA9 Manufacturer Specifications 
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E 2: Tempstar Deluxe TVA9 Manufacturer Specifications continued 
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E 3: Kerr Energy A-KCD24SA-1 Manufacturer Specifications 
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E 4: Lennox 13ACX Manufacturer Specifications 
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Appendix F: Predictor Input Data 

 

F 1: Source and Receptor Locations 

AC Units 
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Appendix G: Predictor Output Results 

G1: Table of Predictor Results (Worst Case Hour) 

POR/OLA 
Height 

(m) Tempstar TVA9 Kerr Energy A-KCD24SA-1 Lennox 13ACX 
POR1 1.5 40.1 48.1 60.1 
OLA1 1.5 40.4 48.4 60.1 
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Appendix H: Location of Barrier 
 

 

H 1: Barrier Location 

Noise 
Barriers 
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