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1 Introduction 
Aercoustics Engineering Limited has been retained by Suncor Energy Services 
Incorporated (“Suncor”) to conduct an additional acoustic immission audit to support the 
completion of the requirements outlined in Section E of the Renewable Energy Approval 
(“REA”) for the Suncor Adelaide Wind Power Project (“SAWPP”). SAWPP operates under 
REA #8279-9AUP2B [1], issued on December 11, 2013 and amended on August 5, 2014 
[2].  

As per Section E1(2) of the SAWPP REA, I-audits are to be conducted at three (3) Points 
of Reception for two (2) separate occasions. Acoustic immission audits have been 
previously conducted at receptors R331, R347 and R393 for SAWPP. The results of these 
measurements have been submitted to the Ontario Ministry of Environment, Conservation 
and Parks (MECP) in the following reports; completing the measurement requirements 
per Section E of the REA: 

- Suncor Adelaide Wind Power Project – 1st Acoustic Immission Audit (Revision 3) 
dated October 10, 2017, and 

- Suncor Adelaide Wind Power Project – 2nd Acoustic Immission Audit dated May 
27, 2016. 

In a letter dated October 16, 2018, the MECP confirmed that the measurements at two of 
the required three receptors (M331 and M393) have adequately fulfilled the requirements 
of condition “E” in the approval. However, the letter directed that one audit location (R347) 
required additional measurements to support the determination of compliance due to high 
ambient sound levels.  

Per further discussion with the MECP, it was mutually agreed that an alternate Point of 
Reception would be chosen in place of R347. The Points of Reception chosen for the 
additional audits is R754.  

Monitoring equipment was erected near the receptor R754 and measurements were 
conducted nightly from March 2019 to June 2019.  

The audit has been conducted as per the methodology outlined in Part D and E5.5 RAM-
I (Revised Assessment Methodology) of the “MECP Compliance Protocol for Wind Turbine 
Noise” (Updated: April 21, 2017). This report outlines the measurement methodology, 
results, and a comparison of the turbine-only sound contribution to the MECP sound level 
limits of the I-audit measurements conducted in the Spring of 2019. 
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2 Facility Description 
SAWPP is a class 4 wind facility consisting of eighteen (18) Siemens 2.3-113 wind 
turbines, each turbine with a nameplate capacity of 2.221 MW. The turbines have a hub 
height of 99.5 m with a rotor diameter of 113 m. The facility operates 24 hours per day, 7 
days per week.  

There are four adjacent wind facilities within 10 km of SAWPP: Bornish Wind Energy 
Centre approximately 6 km to the north, NextEra Adelaide Wind Energy Centre 
approximately 1 km to the south, Jericho Wind Energy Centre approximately 2.5 km to the 
west, and Napier Wind Farm approximately 6 km to the southwest. These facilities are 
located at a distance greater than 5 km from the audit location and do not have a significant 
impact for the current measurement campaign.   

For Total Noise measurement periods, the current audit considers the operations of any 
wind turbines within 3.0 km of the monitor location. For Background measurement periods, 
all relevant turbines in the vicinity of the monitor location were parked such that the 
cumulative predicted level was 30 dBA or less.  

A Site Plan of the facility and the surrounding area are provided in Appendix A. 

2.1 Measurement Locations 

The following section describes the measurement location at receptor R754. Table 1 
provides specific details of the receptor and monitoring equipment locations. Photos of the 
measurement setup and surrounding area are included in Appendix A.  

2.1.1 Receptor R754 

Monitoring equipment for receptor R754 was located roughly 30 m west of Hansford Road, 
approximately 630 m to the northeast of turbine WTG06. Highway 402 is located 
approximately 3 km away and was noted to be audible during periods of the audit. The 
ground cover between the measurement location and turbine WTG06 was predominantly 
open farmland with mix woodlots in the surrounding area.  
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Table 1: Receptor and Sound Monitor Locations 

Receptor 
Measurement 

Duration 
Location 

UTM Coordinates 
[m] (Zone 17T) 

Distance to 
Nearest 

Turbine [m] 

Predicted 
Level (dBA) 

R754 
Mar 26, 2019  

to  
Jun 2, 2019 

Receptor 
452,347 E 

4,763,086 N 
602 37.5* 

Monitor 
452,264 E 

4,763,140 N 
602 37.7* 

* Based on CadnaA prediction model created by Aercoustics  

3 Measurement Methodology 
Measurements and data analyses were conducted per the Ministry of the Environment, 
Conservation and Parks (“MECP”) Compliance Protocol for Wind Turbine Noise 
(“Protocol”) of 2017. Specific details regarding the measurement methodology are 
presented in this section.  

3.1 Test Equipment 

Measurement equipment used for the I-audit campaign, both acoustic and non-acoustic, 
is detailed below. Equipment specifications and measurement positions comply with 
MECP Protocol Sections D2 – Instrumentation and D3 – Measurement Procedure, 
respectively. The remote monitoring unit is comprised of the following: 

- One (1) Type 1 sound level meter, with microphone and pre-amplifier installed at 
a height of 4.5 meters, at least 5 meters from any large reflecting surfaces. 

- 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 measurement analysis.  

- One (1) anemometer, installed 10 metres above ground level (“10-m AGL"). 

Table 2 provides the specific make, model, and serial number of each piece of 
measurement equipment used during the I-audit campaign.  

Table 2: Equipment Details 

Location Equipment Make/Model Serial Number 

R754 

Sound Level Meter NI 9234 1AA831C 

Microphone/Pre-amp pair 
(Microphone) 

PCB 378B02 
(PCB 377B02) 

132192 
(174130) 

Pre-amplifier PCB 426E01 051461 

Signal Conditioner PCB 480E09 35342 

Weather Anemometer Vaisala WXT520 M0410642 
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The measurement chain was calibrated during the measurement campaign using a Type 
4231 Brüel & Kjær acoustic calibrator.  

Calibration certificates have been included in Appendix B.  

3.2 Measurement Parameters 

During the measurement campaign, acoustic and weather data were logged 
simultaneously in one-minute intervals.  

Measured acoustic data includes A-weighted overall equivalent sound levels (“LAeq”), 90th 
percentile statistical levels (“L90”)1, and 1/3rd octave band levels between 20 Hz and 10,000 
Hz (inclusive). Raw signal recordings were also stored for listening and post-processing. 
Measured weather data includes average wind direction, wind speed, temperature, 
relative humidity, and atmospheric pressure. The maximum and minimum wind speed for 
each one-minute interval was also stored. 

To account for the effect of wind speed on the measured sound level, intervals are sorted 
into integer wind bins based on their measured 10-m AGL wind speeds. Each wind bin 
ranges from 0.5 m/s below to 0.5 m/s above each integer wind speed (i.e. the 5 m/s wind 
bin comprises all intervals having average wind speeds between 4.5 m/s and 5.5 m/s). 

3.3 Data Reduction and Filtering  

Data reduction procedures have been employed according to the Protocol to remove 
invalid and extraneous data points from the assessment datasets. Specific filters are 
summarized below.  

3.3.1 General Filters  

General filters are applied to all measurement intervals and are designed to maximize 
data quality by minimizing ambient contamination and removing periods when the 
environmental conditions are outside of the specification of the acoustic equipment.  

A measurement interval is excluded if any of the following criteria are not satisfied: 

- The interval occurred between 10pm – 5am  

- No precipitation was detected within 60 minutes before or after the interval  

- The ambient temperature was above -20˚C 

The following filters are also applied to all intervals: 

 
1 L90 refers to the sound level that is exceeded for 90% of samples in the measurement interval.  
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Transient Contamination Filter  

Listening tests have been conducted to identify contaminated intervals from transient 
events such as car passbys.  

Flora and Fauna 

Ambient contamination from flora and fauna was present to varying degrees at the 
measurement location. Transient contamination (dogs barking etc.) is removed primarily 
by the automatic transient contamination filter described above.  

Insects, birds, and noise from leaves and crops rustling were present to varying degrees 
in the environment surrounding all receptors; this noise is present to greater degrees at 
high frequencies, see Section 6.1 for more details. 

Wind Facility Operation 

Intervals that pass the filtering criteria listed above are sorted into Total Noise or 
Background periods according to the conditions listed below. If neither Total Noise or 
Background conditions are met, the data point is excluded from further analysis.  

- Total Noise:  All facility turbines within 3 km must be rotating and generating power  

- Background: All facility turbines with predicted impact of greater than 30 dBA must be 
parked and not generating power  

Note that the study area only includes wind turbines from SAWPP. No wind turbines from 
another wind facility are located within 3.0 km of the monitoring location.  

Table 3 identifies the wind turbines that are considered during Total Noise and 
Background measurements periods.  

Table 3: Turbines considered for Total Noise and Background Periods  

Measurement Period SAWPP Turbines Considered  

Total Noise  WTG05, WTG06, WTG07, WTG08, WTG09  

Background   WTG06, WTG08 

 

Wind facility SCADA information was provided for the duration of the measurement 
campaign by SAWPP. This data was used to verify that the SAWPP wind turbines were 
operational for Total Noise periods and parked for Background periods. The turbine 
operating conditions were verified by SAWPP for the duration of the campaign, see 
Appendix C.  

Once an interval is sorted based on facility operation, additional filters are applied as 
described in Sections 3.3.2 for Total Noise Intervals.  
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3.3.2 Total Noise Filters 

Total Noise filters are applied per Protocol guidance and designed such that the noise 
output from the wind facility is maximized. Filtering is based on the power output and wind 
direction measured from the nearest turbine. Specifically,  

 “Only downwind data will be considered in the analysis. With reference to the Turbine 
location, downwind directions are ±45 degrees from the line of sight between the Turbine 
and receptor/measurement location.” {Section D5.2(4)} 

And  

“Only data when the turbine’s electrical output sound power level is approximately equal to 
or greater than 85% of its rated electrical power output should be included in the analysis. 

{Section D5.2(5)} 

Downwind angle from WTG06 to R754 is 208 ±45 degrees. This corresponds to a range 
of 163 to 253 degrees. 

3.4 Revised Assessment Methodology – “RAM-I” 

RAM-I analysis, described in Section E5.5 of the Protocol, is employed in cases where 
insufficient data is collected after an extended monitoring campaign lasting 6-weeks or 
more. The SAWPP monitoring campaign lasted for almost 10-weeks and therefore RAM-
I analysis is employed for all receptors. RAM-I methodologies used in this assessment, in 
addition to those already mentioned in Section 3.3, are detailed below.  

3.4.1 Allowable Wind Speed Range 

Per Protocol Section E5.5(1), the range of wind bins which may be used to assess 
compliance is expanded to include a minimum of one of the following conditions:  

a. “three (3) of the wind speed bins between 1 and 7 m/s (inclusive), or  

b. two (2) of the wind speed bins between 1 and 4 m/s (inclusive)”  

3.4.2 Minimum Sample Size 

Per Protocol Section E5.5(5), the sample size requirements are relaxed: 

“The Ministry may accept a reduced number of data points for each wind speed 
bin with appropriate justification. […] The acceptable number of data points will be 
influenced by the quality of the data (standard deviation)”  

The threshold of 60 data points for Total Noise measurements and 30 data points for 
Background measurements is used in this assessment.  
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3.5 Sample Size Requirements 

Section D3.8 of the Protocol requires at least 120 Total Noise intervals and 60 Background 
intervals in a wind bin for that bin to be deemed complete. However, as noted in 
Section 3.4.2, a reduced threshold for completeness has been applied to this dataset 
based on the allowances for RAM-I analysis given in Protocol Section E5.5.  

The RAM-I sample size requirement of 60 data points for Turbine ON and 30 data points 
for the ambient measurements for 3 wind speed bins between 1 and 7 m/s has been 
satisfied for receptor R754. 

3.6 Contribution from Adjacent Wind Facilities  

The operations of any wind turbines within in a 3 km of the monitoring location are 
considered this assessment. All neighbouring wind facilities are located further than 3 km 
from the monitoring location.  

There are four wind facilities within a 10 km distance from the SAWPP: NextEra Adelaide 
Wind Energy Centre to the southwest, Bornish Wind Energy Centre to the North, Napier 
Wind Farm to the west and Jericho Wind Energy Centre to the northwest. Distances to the 
nearest turbines of each adjacent wind facility from the monitoring location are shown in 
Table 4. 

Table 4: Approximate Distances to Nearest Turbines from Adjacent Wind Facilities 

Nearby Wind Facilities 
Approximate Distance of Closest Turbine to 

the Monitoring Location 

NextEra Adelaide 6 km (NextEra Adelaide T11) 

Bornish 10 km (Bornish T45) 

Napier 13 km (Napier WTG2) 

Jericho 19 km (Jericho WTG103) 

 

The closest turbine from an adjacent facility is greater than 5 km and no appreciable noise 
impact is expected at the monitoring location. 

4 Sound Level Limits 
Sound level limits are set by the MECP and vary based on the classification of the 
surrounding acoustic environment as well as the measured background sound level (if 
available). The area surrounding the facility has been deemed Class III, having exclusion 
limits based on 10-m AGL wind speed as noted in Table 5.  
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Table 5: MECP Exclusion Limits 

Wind speed at 
10-m AGL [m/s] 

MECP Sound 
level limit [dBA] 

≤ 6 40 

7 43 

Per Sections D3.5 and D6 of the Protocol, wind bins where the measured background 
sound levels are greater than the applicable exclusion limits have a sound level limit equal 
to the background sound level without extraneous noise sources. In effect, the exclusion 
limits outline the minimum sound level limit by wind bin, with increases in sound level limit 
permissible if it can be shown through measurements that the existing background sound 
level is higher than the exclusion limit.  

5 Audit Results 
Acoustic and weather data measured during the I-audit campaign are summarized in the 
following section.  

5.1 Weather Conditions 

General weather conditions measured over the course of the measurement are 
summarized in Table 6. These values represent the range of weather conditions present 
in the data used for assessment. 

Table 6: General Weather Conditions – Range of Measured Values (Assessment Dataset) 

 

 

10-m AGL Hub height 

 Atmospheric 
Pressure 

[hPa] 

Wind 
Speed 
[m/s] 

Relative 
Humidity 

[%] 

Temperature 
[°C] 

Wind speed 
[m/s] 

R754 
Minimum 963.80 0.2 44.1 -0.4 0.3 

Maximum 994.30 8.3 91.7 19.4 12.1 

5.2 Wind Direction 

A Wind rose was created for monitor R754 using the yaw angle from the nearest wind 
turbine and the wind speeds from the 10m-AGL anemometer. As noted in Section 3.4 of 
this report, RAM-I methodology is being used, and thus all wind speeds from 1-7 m/s 
10-m AGL can be used in the assessment.  

Wind roses for receptor R754 are provided in Figure 1. Additional wind roses for the 
Turbine ON and Turbine OFF condition are provided in Appendix E. 
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Figure 1: Measured wind roses of all collected data for I-audit campaign. Turbine from which the 
yaw angle information was taken is indicated in brackets.  

R754 (turbine WTG06) 
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5.3 Sound Levels 

Table 7 presents the average measured sound levels at the monitoring location. Results 
are separated by wind bin into Total Noise and Background periods.  

Table 7: Average Measured Sound Levels at Points of Reception, RAM-I Analysis 

   I-audit Wind Bins (m/s) 

Receptor Period 
Measurement 

Parameter 
1 2 3 4 5 6 7 

R754 

Total Noise 

Number of Samples 0 4 80 247 139 98 22 

Average LAeq [dBA] - - 39.5 40.3 41.2 42.5 - 

Standard Deviation - - 1.4 1.4 1.2 1.0 - 

Background 

Number of Samples 405 236 105 129 51 7* 0 

Average LAeq [dBA] 31.0 30.6 36.1 36.3 37.7 - - 

Standard Deviation 5.1 4.8 3.6 3.2 1.9 - - 

-  indicates insufficient data counts were collected for the wind speed bin 
 

Visualizations of the assessment datasets for all receptors are presented in Figure 2. 

Figure 2: Measurement Dataset – R754 
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6 Discussion 
Additional discussion of the measured sound levels and analysis methodology are 
provided in this section. 

6.1 Impact of Excluded Frequencies 

Analysis of the measured sound levels for R754 were limited to 1/3rd octave band 
frequencies below 1600 Hz and frequencies above 5000 Hz. This frequency band was 
excluded to minimize contamination of the acoustic measurements from steady ambient 
sources such as insects and birds.  The predicted impact at these frequencies is presented 
in Table 8. 

Table 8: Impact from Facility of Excluded Frequencies 

Measurement 
Location 

Predicted Facility 
Immission, 2000 Hz – 

4000 Hz octave bands2 

R754 24.5 dBA 

 

The contribution from the wind facility at these frequencies is small because high 
frequency sound is more efficiently absorbed by the atmosphere. The predicted facility 
sound impact at from frequencies excluded from the measurement data have been added 
back to the Turbine-Only sound level.  

6.2 Effect of Filtering 

The measurement data was assessed according to Part D of the Protocol with the 
incorporation of the RAM-I data reduction methodology per Section E5.5 of the Protocol. 
The effect of each filter on the measurement datasets, as well as the total portion of 
measurement data excluded for each period, are summarized in Table 9. 

 
2 Contribution by octave band frequency determined using CadnaA model 
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Table 9: Effect of Data Filtering on Measurement Dataset 

Data Filter 
% Data Excluded 

R754 

Turbine Power below threshold  84% 

Wind Direction not downwind 80% 

Rain 14% 

Gusting 0% 

Low Temperature 0% 

Transient Contamination 0% 

Excluded from Total Noise  98% 

Table 9 illustrates the proportion of measurement time that during the campaign did not 
meet the criteria for worst-case noise impact at the receptor. Data not excluded by filters 
are used in the assessment of compliance. 

It is important to note that the data that remains after filtering represents the conditions 
when the turbines were generating high power output in a downwind condition without 
transient contamination or inclement environmental conditions (such as precipitation or 
low temperature). In other words, this remaining data represents the portion of time during 
the monitor’s I-audit campaign during which the immission impact from the facility was at 
its highest. 

7 Assessment of Compliance 

7.1 Tonality Assessment  

The emission test results for SAWPP turbines WTG05 [3] and WTG26 [4] indicate a 
maximum tonal audibility from the wind turbines below 3 dB. Accordingly, as per Section 
D3.8.3 of the Protocol, no further assessment of tonality was carried out for the current I-
audit.  

7.2 Assessment Tables 

Cumulative turbine-only sound levels at receptor R754 is presented in the table below. 
The cumulative noise impact is calculated using the data presented in Table 7 and adding 
any relevant adjustments discussed in Section 6.  Wind bins having insufficient data with 
which to determine the cumulative sound impact are marked with a “-”. The signal-to-noise 
for each complete wind bin is also presented. This is the difference between the average 
Total Noise and Background sound levels from Table 7, unless otherwise noted. 
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Table 10: R754 Assessment Table – Cumulative Turbine-only Sound Impact 

Audited 
Receptor 

Wind speed at 10m height 
[m/s] 

1 2 3  4  5  6 7 

R754 

Cumulative Sound Impact - 
Receptor Location 

- - 37 38 39 - - 

Signal-to-noise - - 3.4 4.0 3.4 - - 

MECP Exclusion Limit 40 40 40 40 40 40 43 

Measured Background  - - 36.1 36.3 37.7 - - 

Predicted Sound Level (Monitor Location) 37.7 

Compliance? (Y/N) - - Yes Yes Yes - - 
 
 

 

Note: Cumulative Sound Impacts presented in Table 10 is calculated at the monitor 
location. Predicted sound impacts at the monitoring location are presented in the 
assessment tables and in Table 1. 

7.3 Assessment of Compliance 

Based on the results presented in Section 7.2, the cumulative sound impact complies with 
the MECP sound level limits at all wind bins having sufficient data for assessment.  

8 Conclusion 
Aercoustics Engineering Limited has conducted an additional Immission audit outlined in 
Condition E the Renewable Energy Approval #8279-9AUO2B for the Suncor Adelaide 
Wind Power Project (“SAWPP”). Testing was conducted in accordance with the 
methodology outlined in Part D and Part E of the MECP Compliance Protocol for Wind 
Turbine Noise. The sound levels at the surrounding receptors to the Suncor Adelaide Wind 
Power Project facility are deemed to be in compliance with the applicable sound level 
limits.  
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APPENDIX B – CALIBRATION CERTIFICATES 
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APPENDIX C – STATEMENT FROM THE OPERATOR 
  



 

 PO 2844  

150 -6th Ave SW  

Calgary Alberta, T2P 3E3  

Tel 403 296 8929  

www.suncor.com 

 

July 26
th
, 2019 

 

To: Whom it may concern 

 

Subject: Additional Acoustic Immission Audit – Phase 1 

 
 Please accept this letter as confirmation that all turbines at the Suncor Adelaide Wind Power Project were 

operating normally during the measurement campaign conducted by Aercoustics Engineering Ltd. from 

March 26, 2019 to June 2, 2019 at receptor R754. Turbines WTG 6 and WTG 8 were not operational 

during background sound level measurements. 

 

Sincerely, 

 

 

 

  

Joseph P. Starcok 

Adelaide Site Supervisor 

Suncor Energy Inc.  

(519) 801-8633. 
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APPENDIX D – I-AUDIT CHECKLIST  
 

 

 

 

 

 

 

 

 

 

 



Appendix D: 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

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

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 X No Deviations
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APPENDIX E – DETAILED WIND  ROSES
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