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Executive Summary 

Aercoustics Engineering Limited (“Aercoustics”) has been retained by Cedar Point II 
Limited Partnership to complete the acoustic audit outlined in the Renewable Energy 
Approval (“REA”) for the Cedar Point Wind Power Project (“CPWPP”). CPWPP operates 
under REA #6914-9L5JBB, issued on August 22, 2014 and amended on August 20, 2015.  
This report details the second measurement campaign of the CPWPP immission audit. 

Noise measurements at M1587, M1395, M1414, M96 and M130 spanned from the 
following dates, respectively: October 4, 2016 to December 12, 2016; November 15, 2016 
to February 3, 2017; November 15, 2016 to 21 December 2016; October 4, 2016 to 
December 12, 2016; November 15, 2016 to December 18, 2016. 

Acoustic and weather data was logged simultaneously for the duration of the 
measurement campaign. The audit was completed as per the methodology outlined in 
Part D of the “MOE Compliance Protocol for Wind Turbine Noise – Guideline for Acoustic 
Assessment and Measurement.”  

The turbine-only noise contribution was compared to the Ministry of Environment and 
Climate Change sound level limits and the facility was found to be in compliance.   
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1 Introduction 
Aercoustics Engineering Limited (“Aercoustics”) has been retained by Cedar Point II 
Limited Partnership to complete the acoustic audit outlined in the Renewable Energy 
Approval (“REA”) for the Cedar Point Wind Power Project (“CPWPP”) [1]. CPWPP 
operates under REA #6914-9L5JBB , issued on August 22, 2014 and amended on August 
20, 2015.  This report details the results of the second measurement campaign (Fall 2016). 

The audit was completed as per the methodology outlined in Part D of the “MOE 
Compliance Protocol for Wind Turbine Noise – Guideline for Acoustic Assessment and 
Measurement,” [2] as per requirements of Section E, “Acoustic Audit – Immission” of the 
REA. This report outlines the methodology of the measurements, the results, and a 
comparison of the sound contribution of the turbines to the Ontario Ministry of Environment 
Conservation and Parks (“MECP”) sound level limits. 

2 Facility Description 
The CPWPP is comprised of 46 Siemens SWT-2.3-113 wind turbines. Twenty-five (25) 
turbines have a nameplate capacity of 2.221 MW, nineteen (19) turbines have a 
nameplate capacity of 2.126 MW and two (2) turbines have a nameplate capacity of 2.030 
MW. The 46 Siemens SWT-2.3-113 have a hub height of 99.5 meters, and a rotor diameter 
of 113 meters. The facility operates 24 hours per day, 7 days per week. 

3 Audit Details 
The acoustic audit was conducted at five (5) receptors: R1587, R1395, R1414, R96 and 
R130. The acoustic audit at M1587, M1395, M1414, M96 and M130 spanned from the 
following dates, summarized in Table 1. 

Table 1 Monitoring Period for each Receptor 

Location Monitoring Start Date Monitoring Ending Date 

CP M1587 October 4, 2016 December 12, 2016 

CP M1395 November 15, 2016 February 3, 2017 

CP M1414 November 15, 2016 December 21, 2016 

CP M96 October 4, 2016 December 12, 2016 

CP M130 November 15, 2016 December 18, 2016 

 

The following sections detail the test equipment, measurement methodology, 
measurement locations, and environmental conditions during the audit. 

3.1 Test Equipment 

The following list details the equipment, acoustic and non-acoustic, that was used at each 
audit location for the measurement campaign.  
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- One (1) Type 1 sound level meter, with microphone and pre-amplifier that meet 
the MECP protocol specifications outlined in Part D, Section D2.1 - Acoustic 
Instrumentation.  

- One (1) primary and one (1) secondary windscreen for the microphone. The 1/3 
Octave band insertion loss of the secondary windscreen has been tested, and was 
accounted for in the data analysis.  

- One (1) anemometer programmed to sample weather data every 0.5 seconds.  
The anemometer was located 10m above grade, as defined by Section D3.4. 
Performance specifications comply with Part D, Section D.2.2 of the MECP 
protocol.  

The following table lists the specific model and serial numbers for the equipment used 
during the measurement campaign. 

Table 2 Equipment Details 

Location Equipment Serial Number Notes 

M1587 

NI cRIO-9067 controller with 
NI9234 Data Acquisition card 

1A6C107(controller) 
30900A7(DAQ card) 

 

PCB 377B02 Microphone (122654) 155181  

PCB 378B02 Pre-amplifier 122654  

Vaisala WXT 520 K2640013  

M1395 

NI cRIO-9067 controller with 
NI9234 Data Acquisition card 

1BA43B7 (controller)  
1B97D62 (DAQ card) 

SLM replaced 18/01/2017 
B&K 2250 SN: 2630244 

PCB 377B02 Microphone (126059) 166109 B&K 1489 SN: 2386059 

PCB 378B02 Pre-amplifier 044442 B&K ZC0032 SN: 7946 

Vaisala WXT 520 M0410644 K0640011 

M1414 

NI cRIO-9067 controller with 
NI9234 Data Acquisition card 

1BA43D2 (controller)   
1B97D6E (DAQ card) 

 

PCB 377B02 Microphone (121695) 156314  

PCB 378B02 Pre-amplifier 039843  

Vaisala WXT 520 M0410642  

M96 

NI cRIO-9067 controller with 
NI9234 Data Acquisition card 

1ADD957 (controller)  
30BD113 (DAQ card) 

 

PCB 377B02 Microphone (123030) 148047  

PCB 378B02 Pre-amplifier 041166  

Vaisala WXT 520 M0410643  

M130 

NI cRIO-9067 controller with 
NI9234 Data Acquisition card 

1ADE458C (controller)  
30BD111 (DAQ card) 

 

PCB 377B02 Microphone (125630) 165934  

PCB 378B02 Pre-amplifier 044003  

Vaisala WXT 520 L3020299  
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The sound level meter, microphone, and pre-amplifier were calibrated before and after the 
measurement campaign using a type 4231 Brüel & Kjær acoustic calibrator. 

3.2 Measurement Methodology 

For the duration of the measurement campaign, acoustic and anemometer data was 
logged simultaneously in one-minute intervals. The measurement equipment was setup 
to log one-minute equivalent sound levels (Leq) in broadband and 1/3 octave bands 
between 20-10,000 Hz.  The microphone was placed at a measurement height of 4.5m 
above grade, at least 5 meters away from any large reflecting surfaces, in direct line of 
sight to the nearest turbines, and as far away as practically possible from trees or other 
foliage. Measurement data was filtered into integer wind bins.  Each bin ranged from 
0.5m/s below to 0.5m/s above each respective wind bin (i.e. 5 m/s data represents data 
between 4.5m/s and 5.5m/s).  

A one-minute measurement interval was considered valid if: 

- The interval occurred between 10pm – 5am  

- No precipitation was detected within an hour before or after the interval  

- The maximum measured wind speed at 10m was no more than 2m/s higher than 
the recorded average for that interval  

- The temperature was above -20˚C 

- Either all nearby required turbines were on (for turbine ON measurements), or all 
nearby required turbines were off (for ambient measurements). Section 3.6 details 
the operational conditions during turbine on and turbine off measurements. 
Appendix F details the turbine status during TON and TOFF measurements. 

- The measured Leq was no more than 10 dB greater than the L90 value 

These filters were designed to obtain measurement data of the wind project when it is fully 
operational, as well as reduce the amount of contamination from transient ambient noise 
sources such as vehicle passbys.  These filters also are based on equipment operating 
limitations, and the filters prescribed in Part D of the Protocol to eliminate noise from 
precipitation, as well as noise on the microphone from gusty periods where the reliability 
of the data is reduced. 

It should be noted that although the MECP Protocol calls for data points to be excluded if 
the minimum wind speed at 10m is more than 2m/s less than the recorded average. The 
effect of this filter significantly reduces the number of samples. Aercoustics has removed 
this filter in order to increase the amount of data collected so that the audit may be 
completed in a practical time frame.  
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In order to justify the removal of this filter Aercoustics reviewed 11 different data sets 
representing measurements from 3 different wind farms and 10 different receptor 
locations. Each data set was filtered using both the prescribed and modified methods for 
wind speed gusting. The results of the analysis shows increases in the number of data 
points in all wind bins, with a more pronounced effect at high wind speeds, while there is 
a negligible effect in the measured sound levels; this study is provided in Appendix D. 

3.3 Sample size requirements 

In order to account for the dependence on wind speed of wind turbine noise and ambient 
noise, the measurement data is sorted into integer wind speed bins according to the 
measured wind speed. As per Section D3.8 of the MECP protocol, at least 120 data points 
in each wind bin are required for Turbine ON measurements, and 60 data points for the 
ambient measurements. For wind speeds where the sufficient number of samples was not 
achieved, the results are presented and indicated as such.   

3.4 Measurement Location 

Receptors R1587, R1395, R1414, R96 and R130 were chosen to audit the facility. The 
receptors chosen represent locations with a predicted level of more than 37 dBA and are 
as close to downwind as possible of the nearest turbine from the prevailing wind direction.  
The predicted level at R1587, R1395, R1414, R96 and R130 is 38.7 dBA, 37.2dBA, 38.0, 
37.8 and 38.2 dBA respectively [3]. The following describes the measurement locations in 
relation to the above listed receptors: 

- M1587: Measurement equipment was placed on the vacant lot R1587, facing the 
nearest turbine (CP215/WTG15). The ground cover between the monitor and 
CP215 was an open field. The predicted level based on the acoustic model at 
M1587 is 38.6 dBA. 

- M1395: Measurement equipment was placed on the vacant lot R1395, facing the 
nearest turbine (CP241/WTG72).  The ground cover between the monitor and 
CP241 was an open field. The predicted level based on the acoustic model at 
M1395 is 37.2 dBA. 

- M1414: Measurement equipment was placed on an adjacent strip of demising land 
to R1414, facing the nearest turbine (CP228/WTG31). The ground cover between 
the monitor and CP228 was an open field and a tree lot. The predicted level based 
on the acoustic model at M1414 is 38.4 dBA. 

- M96: Measurement equipment was placed on the adjacent farm land of R96, 
facing the nearest turbine (CP244/WTG44). The ground cover between the 
monitor and CP 244 was an open field. The predicted level based on the acoustic 
model at M96 is 37.7 dBA. 

- M130: Measurement equipment was placed on the adjacent farm land of R130, 
facing the nearest turbine (CP241/WTG72). The ground cover between the 
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monitor and CP241 was an open field. The predicted level based on the acoustic 
model at M130 is 38.3 dBA. 

Table 2 provides a summary of the receptor locations. Detailed site plans showing the 
receptor and audit locations are attached in Appendix A. 

Table 3 Receptor Measurement Locations 

 Audit Receptor ID M1587 M1395 M1414 M96 M130 

 Nearest Turbine ID CP215 CP241 CP228 CP244 CP241 

Receptor 

UTM Coordinates 
(X,Y) 

17T 
420769mE 

4775052mN 

17T 
414607mE 

4766788mN 

17T 
415148mE 

4773715mN 

17T 
409776mE 

4770010mN 

17T 
414012mE 

4767233mN 

Distance to Nearest 
Turbine 

553m 646m 676m 611m 811m 

Predicted Level dBA* 38.7 37.2 38.0 37.8 38.2 

Monitor 

UTM Coordinates 
(X,Y) 

17T 
420769mE 

4775052mN 

17T 
414607mE 

4766788mN  

17T 
415091mE 

4773724mN 

17T 
409699mE 
4770000mE 

17T 
414018mE 

4767158mN 

Distance to Nearest 
Turbine 

553m 646m 625m 611m 736m 

 Predicted Level dBA** 38.6 37.2 38.4 37.7 38.3 

* Predicted level from Sound Level Prediction Results, November 25, 2015 As built 46 WTGs – HGC [3] 
** Predicted level from Aercoustics’ acoustic model 

3.5 Weather Conditions 

Ambient conditions encountered over the measurement campaign were as follows: 

- Ambient Humidity: 48% to 97%  

- Ambient Temperature: -15˚C to 23.5˚C  

- 10m Wind Speed: 0 m/s to 21 m/s  

During the audit period, the predominant wind direction was measured to be from the 
South West for M1587, M1395, M1414 and M130; East for M96.  A wind rose detailing 
the measured wind direction at the five (5) monitor locations has been provided in 
Appendix B. Wind directions shown on the wind roses indicate the direction the wind is 
coming from.   

3.6 Operational Conditions 

Wind turbine SCADA information were logged for the duration of the measurement 
campaign by CPWPP. Logged parameters included wind speed, wind direction, and 
power output.  The turbines included in this study were chosen such that when they are 
turned off, the partial impact of the remaining turbines was predicted to be less than 
30dBA; 10dB below the lowest sound level limit. Turbine ON measurement data at each 
receptor was filtered to include only intervals when all turbines in the immediate vicinity 
were operational.  
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The turbines were verified by the operator to be running properly during all measurement 
periods of the campaign using SCADA data and IESO dispatch instructions.  Any times 
where some of the turbines were down for maintenance or otherwise not operating 
normally were excluded from the measured dataset; see Appendix C for a statement from 
the operator.   

4 Sound Level Limits 
The purpose of the sound measurements was to confirm whether the sound emitted by 
the wind facility is in compliance with the MECP allowable sound level limits. The REA 
identifies the sound level limits in Condition C1 (1), the MECP sound level limits for wind 
turbines vary with wind speed defined at a 10m height. The details of the sound level limits 
are presented in Table 3 below. 

Table 4 MECP Sound Level Limits for Wind turbines for Class 3 Areas (Rural) 

Wind speed at 
10m height [m/s] 

MECP Sound 
level limit [dBA] 

4 40.0 

5 40.0 

6 40.0 

7 43.0 

8 45.0 

9 49.0 

10 51.0 
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5 Audit Results 
The following tables detail the sound levels measured at the M1587, M1395, M1414, M96 
and M130 receptors when all the nearby turbines were on (Turbine ON) and when all the 
nearby turbines were off (Turbine OFF). Turbine ON measurements are the total sound 
measured when the turbines were operating and includes all other sound sources that 
were producing noise during that measurement in addition to the wind turbine. 

Three (3) data points were collected at 4 m/s for Turbine OFF at M130. The Turbine ON 
and background sound level is 38 dBA and is below the 40 dBA sound level limit without 
a background correction. As such this deviation from the protocol’s requirement is 
considered minor and does not affect the conclusion of the report. 

Table 5 M1587 Sound levels measured for Turbine ON and OFF 

 Wind speed at 10m height [m/s] 4 5 6 7 

Turbine ON 

Number of Samples 1132 960 682 584 

LAeq [dBA] 38 40 42 46 

Standard Deviation [dBA] 3.4 2.5 1.7 1.7 

Turbine OFF 

Number of Samples 103 78 139 67 

LAeq [dBA] 34 38 42 45 

Standard Deviation [dBA] 2.8 2.0 1.5 1.5 

Turbine ONLY 37 36 28† 33† 
† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level  

Table 6 M1395 Sound levels measured for Turbine ON and OFF 

 Wind speed at 10m height [m/s] 4 5 6 7 

Turbine ON 

Number of Samples 1498 1111 774 541 

LAeq [dBA] 37 39 43 47 

Standard Deviation [dBA] 2.2 1.9 2.2 2.1 

Turbine OFF 

Number of Samples 149 394 125 80 

LAeq [dBA] 33 34 40 45 

Standard Deviation [dBA] 1.9 2.2 1.9 2.0 

Turbine ONLY 35 37 39 42 
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Table 7 M1414 Sound levels measured for Turbine ON and OFF 

 Wind speed at 10m height [m/s] 4 5 6 7 

Turbine ON 

Number of Samples 509 653 439 226 

LAeq [dBA] 37 40 42 47 

Standard Deviation [dBA] 3.0 2.8 2.3 2.2 

Turbine OFF 

Number of Samples 77 186 151 68 

LAeq [dBA] 34 38 42 47 

Standard Deviation [dBA] 2.5 2.7 2.1 1.6 

Turbine ONLY 34 37 32† * 
*measured turbine OFF level equal to or greater Turbine ON level, no Turbine ONLY level could be determined 
† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level  

Table 8 M96 Sound levels measured for Turbine ON and OFF 

 Wind speed at 10m height [m/s] 4 5 6 7 

Turbine ON 

Number of Samples 951 1087 692 276 

LAeq [dBA] 39 41 44 47 

Standard Deviation [dBA] 2.8 2.1 1.8 1.7 

Turbine OFF 

Number of Samples 89 118 167 61 

LAeq [dBA] 38 39 42 46 

Standard Deviation [dBA] 4.0 1.7 1.8 1.2 

Turbine ONLY 32† 36 40 42† 
† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level 

Table 9 M130 Sound levels measured for Turbine ON and OFF 

 Wind speed at 10m height [m/s] 4 5 6 7 

Turbine ON 

Number of Samples 753 932 745 547 

LAeq [dBA] 38 40 43 47 

Standard Deviation [dBA] 2.6 1.9 1.6 1.8 

Turbine OFF 

Number of Samples 3 91 299 79 

LAeq [dBA] 35 40 42 45 

Standard Deviation [dBA] 1.1 1.8 1.2 1.3 

Turbine ONLY 38** * 37† 43 
*measured turbine OFF level equal to or greater Turbine ON level, no Turbine ONLY level could be determined 
**No background correction applied 

† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level 

The following figures are the plots of the measured sound levels at the receptors when all 
the nearby turbines were on (Turbine ON) and when all the nearby turbines were off 
(Turbine OFF).  Note that all plots include the 95% confidence interval as a dashed line 
above and below the average value.  
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Figure 1 M1587 – Measured Turbine ON + Background (Average) 

 

Figure 2 – M1587 - Measured Background (average) 
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Figure 3 M1395 - Measured Turbine ON + Background (Average) 

  

Figure 4 M1395 - Measured Background (Average) 
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Figure 5 M1414 - Turbine ON + Background (Average) 

 

Figure 6 M1414 - Background (Average) 
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Figure 7 M96 - Turbine ON + Background (Average) 

  

Figure 8 M96 - Measured Background (Average) 
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Figure 9 M130 - Measured Turbine ON + Background (Average) 

  

Figure 10 M130- Measured Background (Average) 
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6 Discussion 

6.1 Overall Sound Level 

The turbine component of the sound level was derived by logarithmically subtracting the 
ambient noise from the turbine on measurements. This calculation represents the noise 
level attributed to the partial impact of the wind turbine sound on the total measured 
receptor noise level. The turbine only component of the sound level can be calculated 
using the formula below, where TONLY is Turbine ONLY, TON is Turbine ON and TOFF is 
Turbine OFF: 

𝑇ONLY = 10log10(log-1(TON/10)-log-1(TOFF/10)) 
  

There were some instances where the measured ambient level was higher than the 
average measured level when all turbines were operating. This indicates that local 
ambient noise sources, rather than the turbines, are driving the overall sound level at the 
receptor.  

It should be noted that there is higher uncertainty on the calculated Turbine ONLY levels 
in cases when the measured ambient sound level is within 1 dB of the  measured Turbine 
ON level. 

The audit at M1587, M1395, M96, M1414 and M130 measurement locations are 
considered representative of the sound levels at Receptors R1587, R1395, R96 and R130 
given the placement of the monitoring rigs.  

Table 10 to Table 14 presents the Turbine ON, Turbine OFF and calculated Turbine ONLY 
sound pressure levels at each receptor between 4-7 m/s. 

Table 10 Assessment Table - R1587 

Measurement 
Location 

Wind speed at 10m height [m/s] 4 5 6 7 

R1587 

Turbine ON LAeq [dBA] 38 40 42 46 

Turbine OFF LAeq [dBA] 34 38 42 45 

Calculated Turbine ONLY LAeq [dBA] 37 36 28† 33† 

MECP Sound Level Limit 40 40 40 43 
† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level 
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Table 11 Assessment Table - R1395 

Measurement 
Location 

Wind speed at 10m height [m/s] 4 5 6 7 

R1395 

Turbine ON LAeq [dBA] 37 39 43 46 

Turbine OFF LAeq [dBA] 33 34 40 44 

Calculated Turbine ONLY LAeq [dBA] 34 37 39 42 

MECP Sound Level Limit 40 40 40 43 

 

Table 12 Assessment Table - R1414 

Measurement 
Location 

Wind speed at 10m height [m/s] 4 5 6 7 

R1414 

Turbine ON LAeq [dBA] 37 40 42 47 

Turbine OFF LAeq [dBA] 34 38 42 47 

Calculated Turbine ONLY LAeq [dBA] 34 37 32† * 

MECP Sound Level Limit 40 40 40 43 
† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 

is within 1 dB of the measured Turbine ON level 
*measured turbine OFF level equal to or greater Turbine ON level, no Turbine ONLY level could be determined 

Table 13 Assessment Table - R96 

Measurement 
Location 

Wind speed at 10m height [m/s] 4 5 6 7 

R96 

Turbine ON LAeq [dBA] 39 41 44 47 

Turbine OFF LAeq [dBA] 38 39 42 46 

Calculated Turbine ONLY LAeq [dBA] 32† 36 40 42† 

MECP Sound Level Limit 40 40 40 43 
† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level 

Table 14 Assessment Table - R130 

Measurement 
Location 

Wind speed at 10m height [m/s] 4 5 6 7 

R130 

Turbine ON LAeq [dBA] 38 40 43 47 

Turbine OFF LAeq [dBA] 35 40 42 45 

Calculated Turbine ONLY LAeq [dBA] 38** * 37† 43 

MECP Sound Level Limit 40 40 40 43 
*measured turbine OFF level equal to or greater Turbine ON level, no Turbine ONLY level could be determined 

**No background correction applied 
† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level 

The data from Table 10-14 is plotted in Figures 11, 12, 13, 14 and 15. 

 



Cedar Point Wind Power Project –  2nd Acoustic Immission Audit  Page 21 

 

 

Figure 11 M1587 - Turbine Levels compared to the MECP sound level limits 

   

† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 

is within 1 dB of the measured Turbine ON level 

Figure 12 M1395 - Turbine Levels compared to the MECP sound level limits 
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Figure 13 M1414 - Turbine Levels compared to the MECP sound level limits 

   

† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 

is within 1 dB of the measured Turbine ON level 

Figure 14 M96 - Turbine Levels compared to the MECP sound level limits 

  

† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level 
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Figure 15 M130 - Turbine Levels compared to MECP sound level limits 

  

**No background correction applied 

† Higher uncertainty on calculated Turbine ONLY levels in cases where the measured ambient sound level (Turbine OFF) 
is within 1 dB of the measured Turbine ON level  

6.2  Tonality 

Our site observations qualitatively indicate no presence of distinctly audible tones at the 
measurement location.  The noise from the wind turbines was subjectively assessed not 
to be tonal.  

Additionally, measurements carried out in accordance with International Standard IEC 
61400-11 (Edition 3.0), “Wind turbine generator systems – Part 11: Acoustic noise 
measurement techniques” did not show any tonality audibility values of concern at 156m 
from the turbine. At further distances (>550m) the tonal audibility is expected to be lower. 

7 Assessment of Compliance 
Based on the calculated turbine only component indicated in Tables 10-14 and Figures 
11-15, the Cedar Point Wind Power Project is compliant with MECP limits at Receptors 
R1587, R1395, R1414, R96 and R130. 

8 Conclusion 
Aercoustics Engineering Limited has completed the acoustic audit outlined in the 
Renewable Energy Approval for the Cedar Point Wind Power Project. The audit was 
completed as per the methodology outlined in Part D of the “MOE Compliance Protocol 
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for Wind Turbine Noise.” The levels measured were compared to the MECP limits, and 
the facility was determined in compliance at the receptors audited. 
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Appendix B
Wind Roses
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Appendix C
Turbine Operational Statement from Operator

 

 

 

 
 
 
 
 

 

 

 
 
 
 
 
 
 
 

 

  







 

 
 

 

 

Appendix D 
Gust Filtering Case Study 

 

 

 

 
 
 
 
 

 

 

 
 
 
 
 
 
 
 

 

  



 

 

  
 
 
 
Wind Gusting Analysis Summary 
The purpose of this document is to provide supporting information for wind turbine 
receptor audits in which the wind speed gusting filter deviates from that prescribed by 
the Ministry of the Environment and Climate Change (MOECC). The Compliance 
Protocol for Wind Turbine Noise requires that the maximum and minimum wind speeds 
be within 2 m/s of the average wind speed in a measurement interval (1-minute 
average). Any intervals that do not meet this requirement would be excluded from the 
analysis. Aercoustics examined the possibility of changing this filtering to only exclude 
intervals where the maximum wind speed is more than 2 m/s above the average without 
filtering based on minimum wind speed. 

Aercoustics reviewed 11 different data sets representing measurements from 3 different 
wind farms and 10 different receptor locations. Each data set was filtered using both the 
prescribed and the modified methods for wind speed gusting. The resulting sound 
pressure levels for Turbine On and Background measurements were computed for each 
wind bin. The change in number of valid data points and the change in measured sound 
pressure level were calculated. The increase in number of data points and change in 
sound pressure from the prescribed filtering method to the proposed method were 
averaged across the 11 data sets. The mean values by wind speed are presented in 
Table 1 below.  

Table 1: Results 

Wind Bins 
Turbine ON Background 

Difference (pts) Difference (dB) Difference (pts) Difference (dB) 

3 2% 0.0 3% 0.0 

4 6% 0.1 7% 0.0 

5 10% 0.1 9% 0.1 

6 11% 0.1 13% 0.1 

7 21% 0.1 25% 0.1 

 
These results clearly show that the proposed modification of the wind speed gusting filter 
increases the number of data points in all wind bins, with a more pronounced effect at 
high wind speeds. The over 20% increase in data points in the 7 m/s wind bins is 
significant as these wind speeds are typically the most difficult to measure and can 
considerably increase the time required to complete an audit. There are negligible 
increases in the measured sound levels, which occur during both Turbine On and 
Background measurements.   
 
 



 

 
 

 

 

Appendix E - Turbine Status during TON and TOFF

 

 

 

 
 
 
 
 

 

 

 
 
 
 
 
 
 
 

 

  



Cedar Point - Turbine Status Matrix for TON and TOFF

M-1587 M-1414 M-96 M-130 M-1395
CP_WTG1 CP 201
CP_WTG2 CP 202
CP_WTG4 CP 203
CP_WTG5 CP 204
CP_WTG6 CP 205
CP_WTG8 CP 206
CP_WTG7 CP 207

CP_WTG82 CP 208
CP_WTG10 CP 209
CP_WTG13 CP 210 1
CP_WTG14 CP 211 1
CP_WTG17 CP 212 1
CP_WTG9 CP 213 1

CP_WTG11 CP 214 1
CP_WTG15 CP 215 1
CP_WTG16 CP 216 1
CP_WTG18 CP 217 1
CP_WTG20 CP 218 1
CP_WTG26 CP 219
CP_WTG29 CP 220
CP_WTG21 CP 221
CP_WTG22 CP 222
CP_WTG23 CP 223
CP_WTG24 CP 224
CP_WTG25 CP 225
CP_WTG19 CP 226 1
CP_WTG27 CP 227 1
CP_WTG31 CP 228 1
CP_WTG32 CP 229 1
CP_WTG34 CP 230 1
CP_WTG35 CP 231
CP_WTG36 CP 232
CP_WTG37 CP 233
CP_WTG39 CP 234
CP_WTG71 CP 235
CP_WTG81 CP 236
CP_WTG76 CP 237
CP_WTG69 CP 238
CP_WTG70 CP 239 1
CP_WTG42 CP 240 1 1
CP_WTG72 CP 241 1 1
CP_WTG41 CP 242 1
CP_WTG43 CP 243 1
CP_WTG44 CP 244 1
CP_WTG48 CP 245
CP_WTG47 CP 246
1- Turbine ON/OFF
Turbines Turned off such that predicted impact at monitor/receptor location is 30 dBA or less

Monitor LocationsAAR ID CP ID



 

 
 

 

 

Appendix F
Receptor Selection Rationale

 

 

 

 
 
 
 
 

 

 

 
 
 
 
 
 
 
 

 

  



Appendix F - Receptor Selection Summary
Project: Cedar Point Wind Power Project

1 of 2

Receptor ID Description
Modelled

Sound Level
(dBA)

Receptor
Height

(m)

Distance to
Closest Turbine

(m)
Closest Turbine ID Rationale

1437 Non-Participating Vacant Lot 39.5 4.5 746 Suncor WTG24 Not in Prevailing Wind Direction
1489 Non-Participating Vacant Lot 39.4 4.5 728 Suncor WTG19 Not in Prevailing Wind Direction
1630 Non-Participating Vacant Lot 39.4 4.5 749 Suncor WTG6 Not in Prevailing Wind Direction
1020 Non-Participating Receptor 39.3 4.5 567 Suncor WTG29 Not in Prevailing Wind Direction

945 Non-Participating Receptor 39.1 4.5 900 Suncor WTG22 In Proximity to ProofLine Wind Farm (impact above 30dBA), cannot reach below 30 dBA even if all
Cedar Point Turbines Parked

950 Non-Participating Receptor 39.0 4.5 990 Suncor WTG19 Not in Prevailing Wind Direction

1620 Non-Participating Vacant Lot 38.9 4.5 780 Suncor WTG7 In Proximity to ProofLine Wind Farm (impact above 30dBA), cannot reach below 30 dBA even if all
Cedar Point Turbines Parked

943 Non-Participating Receptor 38.9 4.5 762 Suncor WTG25 Not in Prevailing Wind Direction
6 Non-Participating Receptor 38.9 4.5 550 Suncor WTG31 Not in Prevailing Wind Direction

224 Non-Participating Receptor 38.9 4.5 844 Suncor WTG6 Not in Prevailing Wind Direction

952 Non-Participating Receptor 38.9 4.5 1192 Suncor WTG21 In Proximity to ProofLine Wind Farm (impact above 30dBA), cannot reach below 30 dBA even if all
Cedar Point Turbines Parked

1430 Non-Participating Vacant Lot 38.8 4.5 613 Suncor WTG27 Not in Prevailing Wind Direction
1538 Non-Participating Vacant Lot 38.8 4.5 662 Suncor WTG17 Not in Prevailing Wind Direction

222 Non-Participating Receptor 38.7 4.5 853 Suncor WTG7 In Proximity to ProofLine Wind Farm (impact above 30dBA), cannot reach below 30 dBA even if all
Cedar Point Turbines Parked

896 Non-Participating Receptor 38.7 4.5 781 Suncor WTG23 Not in Prevailing Wind Direction
124 Non-Participating Receptor 38.7 4.5 728 Suncor WTG70 Not in Prevailing Wind Direction
994 Non-Participating Receptor 38.7 4.5 599 Suncor WTG18 Not in Prevailing Wind Direction

1587 Non-Participating Vacant Lot 38.7 4.5 554 Suncor WTG15 Selected Monitoring Location
1100 Non-Participating Receptor 38.7 7.5 923 Suncor WTG2 Not in Prevailing Wind Direction
850 Non-Participating Receptor 38.6 4.5 842 Suncor WTG34 Not in Prevailing Wind Direction
846 Non-Participating Receptor 38.6 4.5 781 Suncor WTG34 Not in Prevailing Wind Direction
947 Non-Participating Receptor 38.6 4.5 696 Suncor WTG19 Not in Prevailing Wind Direction

1384 Non-Participating Vacant Lot 38.6 4.5 741 Suncor WTG70 Not in Prevailing Wind Direction
203 Non-Participating Receptor 38.5 4.5 624 Suncor WTG7 Not in Prevailing Wind Direction

1480 Non-Participating Vacant Lot 38.5 4.5 787 Suncor WTG19 Not in Prevailing Wind Direction
1002 Non-Participating Receptor 38.5 4.5 588 Suncor WTG15 Not in Prevailing Wind Direction
121 Non-Participating Receptor 38.5 4.5 651 Suncor WTG34 Not in Prevailing Wind Direction

1435 Non-Participating Vacant Lot 38.5 4.5 866 Suncor WTG24 Not in Prevailing Wind Direction
350 Non-Participating Receptor 38.5 4.5 751 Suncor WTG1 Not in Prevailing Wind Direction

1051 Non-Participating Receptor 38.4 4.5 757 Suncor WTG4 Not in Prevailing Wind Direction
218 Non-Participating Receptor 38.4 4.5 775 Suncor WTG16 Not in Prevailing Wind Direction
240 Non-Participating Receptor 38.4 4.5 762 Suncor WTG1 Not in Prevailing Wind Direction

1673 Non-Participating Vacant Lot 38.4 4.5 836 Suncor WTG1 Not in Prevailing Wind Direction
10 Non-Participating Receptor 38.4 4.5 867 Suncor WTG2 Not in Prevailing Wind Direction

1617 Non-Participating Vacant Lot 38.4 4.5 795 Suncor WTG16 Not in Prevailing Wind Direction
1634 Non-Participating Vacant Lot 38.3 4.5 1087 Suncor WTG1 Not in Prevailing Wind Direction
126 Non-Participating Receptor 38.3 4.5 790 Suncor WTG34 Not in Prevailing Wind Direction
843 Non-Participating Receptor 38.3 4.5 735 Suncor WTG34 Not in Prevailing Wind Direction

1043 Non-Participating Receptor 38.3 4.5 918 Suncor WTG4 Not in Prevailing Wind Direction
192 Non-Participating Receptor 38.3 4.5 805 Suncor WTG17 Not in Prevailing Wind Direction
270 Non-Participating Receptor 38.3 4.5 795 Suncor WTG17 Not in Prevailing Wind Direction

1431 Non-Participating Vacant Lot 38.3 4.5 751 Suncor WTG27 Not in Prevailing Wind Direction
1792 Non-Participating Vacant Lot 38.3 4.5 1185 Suncor WTG4 Not in Prevailing Wind Direction

1552 Non-Participating Vacant Lot 38.3 4.5 665 Suncor WTG13 In Proximity to ProofLine Wind Farm (impact above 30dBA), cannot reach below 30 dBA even if all
Cedar Point Turbines Parked

1672 Non-Participating Vacant Lot 38.2 4.5 866 Suncor WTG2 Not in Prevailing Wind Direction
130 Non-Participating Receptor 38.2 4.5 811 Suncor WTG72 Selected Monitoring Location

1052 Non-Participating Receptor 38.2 4.5 1119 Suncor WTG4 Not in Prevailing Wind Direction
189 Non-Participating Receptor 38.2 4.5 820 Suncor WTG17 Not in Prevailing Wind Direction
985 Non-Participating Receptor 38.2 4.5 801 Suncor WTG17 Not in Prevailing Wind Direction

1044 Non-Participating Receptor 38.1 4.5 893 Suncor WTG4 Not in Prevailing Wind Direction
1625 Non-Participating Vacant Lot 38.1 4.5 1121 Suncor WTG4 Not in Prevailing Wind Direction

219 Non-Participating Receptor 38.1 4.5 931 Suncor WTG7 In Proximity to Ravenswood and Jericho Wind Farm (impact above 30dBA), cannot reach below 30
dBA even if all Cedar Point Turbines Parked

152 Non-Participating Receptor 38.1 4.5 603 Suncor WTG27 Not in Prevailing Wind Direction

1041 Non-Participating Receptor 38.0 4.5 875 Suncor WTG16 In Proximity to Jericho Wind Farm (impact above 30dBA), cannot reach below 30 dBA even if all
Cedar Point Turbines Parked

1624 Non-Participating Vacant Lot 38.0 4.5 918 Suncor WTG4 Not in Prevailing Wind Direction
1414 Non-Participating Vacant Lot 38.0 4.5 676 Suncor WTG31 Selected Monitoring Location
114 Non-Participating Receptor 37.9 4.5 608 Suncor WTG34 Not in Prevailing Wind Direction

1646 Non-Participating Vacant Lot 37.9 4.5 1007 Suncor WTG11 Not in Prevailing Wind Direction
1057 Non-Participating Receptor 37.9 4.5 659 Suncor WTG8 Not in Prevailing Wind Direction
999 Non-Participating Receptor 37.9 4.5 778 Suncor WTG15 Not in Prevailing Wind Direction
137 Non-Participating Receptor 37.9 4.5 574 Suncor WTG72 Not in Prevailing Wind Direction

1365 Non-Participating Vacant Lot 37.8 4.5 621 Suncor WTG34 Not in Prevailing Wind Direction
1621 Non-Participating Vacant Lot 37.8 4.5 780 Suncor WTG11 Not in Prevailing Wind Direction
849 Non-Participating Receptor 37.8 4.5 765 Suncor WTG35 Permission not Granted
96 Non-Participating Receptor 37.8 4.5 611 Suncor WTG44 Selected Monitoring Location

1040 Non-Participating Receptor 37.8 4.5 851 Suncor WTG82 Not in Prevailing Wind Direction
1565 Non-Participating Vacant Lot 37.8 4.5 728 Suncor WTG13 Not in Prevailing Wind Direction
1058 Non-Participating Receptor 37.8 4.5 708 Suncor WTG8 Not in Prevailing Wind Direction
117 Non-Participating Receptor 37.7 4.5 911 Suncor WTG70 Not in Prevailing Wind Direction



Appendix F - Receptor Selection Summary
Project: Cedar Point Wind Power Project

2 of 2

Receptor ID Description
Modelled

Sound Level
(dBA)

Receptor
Height

(m)

Distance to
Closest Turbine

(m)
Closest Turbine ID Rationale

857 Non-Participating Receptor 37.7 4.5 582 Suncor WTG71 Not in Prevailing Wind Direction
1174 Non-Participating Vacant Lot 37.6 4.5 934 Suncor WTG31 Not in Prevailing Wind Direction
1025 Non-Participating Receptor 37.6 4.5 725 Suncor WTG15 Receptor location 400m away from selected monitoring location M1587
983 Non-Participating Receptor 37.6 4.5 926 Suncor WTG17 Not in Prevailing Wind Direction
188 Non-Participating Receptor 37.5 4.5 765 Suncor WTG18 Not in Prevailing Wind Direction
984 Non-Participating Receptor 37.5 4.5 772 Suncor WTG18 Not in Prevailing Wind Direction
938 Non-Participating Receptor 37.5 4.5 856 Suncor WTG25 Not in Prevailing Wind Direction

1563 Non-Participating Vacant Lot 37.5 4.5 895 Suncor WTG17 Permission not Granted
855 Non-Participating Receptor 37.5 4.5 797 Suncor WTG72 Receptor location 175m away from selected monitoring location M130
881 Non-Participating Receptor 37.5 4.5 747 Suncor WTG31 Not in Prevailing Wind Direction

1449 Non-Participating Vacant Lot 37.4 4.5 666 Suncor WTG27 Not in Prevailing Wind Direction
1364 Non-Participating Vacant Lot 37.3 4.5 792 Suncor WTG34 Not in Prevailing Wind Direction
1400 Non-Participating Vacant Lot 37.3 4.5 612 Suncor WTG72 Not in Prevailing Wind Direction
2353 Non-Participating Vacant Lot 37.3 4.5 861 Suncor WTG69 Not in Prevailing Wind Direction
783 Non-Participating Receptor 37.2 4.5 889 Suncor WTG48 Poor monitoring location; low point surrounded by trees

1395 Non-Participating Vacant Lot 37.2 4.5 646 Suncor WTG72 Selected Monitoring Location



 

 
 

 

 

Appendix G
Calibration Certificates

 

 

 

 
 
 
 
 

 

 

 
 
 
 
 
 
 
 

 

  



















































 

 
 

 

 

Appendix H
I-Audit Checklist

 

 

 

 
 
 
 
 

 

 

 
 
 
 
 
 
 
 

 

  



Appendix H - (2017 Compliance Protocol AF7): I-Audit checklist
Wind Energy Project – Screening Document – Acoustic Audit Report – Immission
Information Required in the Acoustic Audit Report – Immission

Item # Description Complete? Comment
1 Did the Sound level Meter meet the Type 1 Sound level meter

requirements according to the IEC standard 61672-1 Sound level Meters,
Part 1: Specifications? Section D2.1.1

P

2 Was the complete sound measurement system, including any recording,
data logging or computing systems calibrated immediately before and
after the measurement session at one or more frequencies using an
acoustic calibrator on the microphone (must not exceed ±0.5dB)? Section
D2.1.3

P

3 Are valid calibration certificate(s) of the noise monitoring equipment and
calibration traceable to a qualified laboratory? Is the validity duration of
the calibration stated for each item of equipment? Section D2.3

P

4 Was the predictable worst case parameters such as high wind shear and
wind direction toward the Receptor considered? Section D3.2

P Assessment performed to
available Wind Turbine Noise
Compliance Protocol at the
time of measurements  (2011
Wind Turbine Noise
Compliance Protocol) as per
Section A4.4.2 Transition rules
for I-Audits of the 2017
WTNCP. All valid data with
varying wind shear and wind
directions included in the
analysis.

5 Is there a Wind Rose showing the wind directions at the site? Section D7
(1e)

P

6 Did the results cover a wind speed range of at least 4-7 m/s as outlined in
section D 3.8.?

P

7 Was the weather report during the measurement campaign included in
the report? Section D7 (1c)

P

8 Did the audit state there was compliance with the limits at each wind
speed category? Section D6

P

9 Are pictures of the noise measurement setup near Point of reception
provided? Section D3.3.2 & D3.4

P

10 Was there justification of the Receptor location choice(s) prior to
commencement of the I-Audit? Section D4.1

P

11 Was there sufficient valid data for different wind speeds? Section D5.2 #
3

P

12 Was the turbine (operational) specific information during the
measurement campaign in tabular form (i.e. wind speed at hub height,
anemometer wind speed at 10 m height, air temperature and pressure
and relative humidity) Section D3.7

P Provided separately in excel
format. See Point 15.

13 Were all the calculated standard deviations at all relevant integer wind
speeds provided? Section D7 (2d)

P

14 Compliance statement P

15 All data included in an Excel spreadsheet P

16 If deviations from standard; was justification of the deviations provided P Assessment performed to
available Wind Turbine Noise
Compliance Protocol at the
time of measurements  (2011
Wind Turbine Noise
Compliance Protocol) as per
Section A4.4.2 Transition rules
for I-Audits of the 2017
WTNCP, No deviations from
2011 protocol


