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1 INTRODUCTION 

In accordance with Condition 26 of Planning Permit No. PL-SP/05/0548/A (the Planning Permit) for the 

Stockyard Hill Wind Farm (the Wind Farm), an endorsed Noise Compliance Test Plan (NCTP) was prepared by 

Sonus. The NCTP provides the procedure for the post-construction noise assessment in accordance with the 

Planning Permit. 

 

The Wind Farm is comprised of 149 Goldwind GW3S turbines, and is required to comply with the noise 

performance requirements as set out in Condition 21 of the Planning Permit.  

 

Sonus has been engaged by Goldwind Australia Pty Ltd to conduct the post-construction testing in 

accordance with the NCTP in accordance with Condition 27 of the Planning Permit.   

 

This report, prepared in accordance with Condition 28 of the Planning Permit and Section 8.3 of the New 

Zealand Standard 6808:2010, Acoustics – Wind Farm Noise (the Standard), summarises the assessment of 

operational noise levels at nine residences selected in accordance with the NCTP and sections 7.1.3, 7.2.6, 

and 7.5.1 of the Standard. Appendix A outlines where the information required in accordance with Section 

8.3 of the Standard can be located in this report. The assessment includes analysis of noise monitoring at the 

residential locations, intermediate locations between the residences and Wind Farm, and nearfield locations 

around six nominated turbines, consisting of one of each configuration of turbine installed at the Wind Farm. 

The assessment also includes an assessment of the special audible characteristics of tonality and amplitude 

modulation in accordance with the NCTP and in accordance with the Standard. 
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2 NCTP TEST METHOD 

The NCTP establishes a methodology to determine compliance in accordance with the Planning Permit 

Conditions and the Standard. The NCTP provides nine residential logging locations where noise levels from 

operation of the Wind Farm are to be measured. There were two residential logging locations where access 

was not granted (B029 and B121) and the noise monitoring was therefore conducted at their respective 

alternate locations (B328 and B118). The coordinates shown are those of where each logger was placed at 

the testing location. Where the Wind Farm is shown to be compliant with the noise criteria at the test 

locations, the Wind Farm is compliant with the Planning Permit Conditions in accordance with the NCTP. The 

nine locations are shown in Table 1.  

 

Table 1: Testing Locations 

Nominated 
Location 

Alternate Test 
Location 

Actual Monitoring 
Location 

Coordinates (WGS 84 Zone 54) 

Easting Northing 

B006 B113 B006 706600 5851418 

B029 B328 B328 712410 5850536 

B061(S) B060 B061(S) 711425 5846996 

B065 B099 B065 710655 5841001 

B083 B079 B083 712071 5835637 

B111 B006 B111 706546 5850423 

B114 B113 B114 703299 5849525 

B121 B118 B118 698301 5850411 

B171 B167 B171 697410 5837887 

(S) – This location is understood to be a stakeholder owned by Goldwind 

 
 

Sonus conducted a pre-construction noise assessment1 of the Wind Farm that included determining the 

criteria which apply at residences in the vicinity of the Wind Farm. Table 2 is from the pre-construction noise 

assessment and summarises the criteria for the compliance monitoring locations. 

 

 

1 Summarised in the Sonus report with reference S3425.2C3, dated October 2017. 
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Table 2: Criteria 

Residential 
Logging 
Location 

Criteria dB(A), at Integer Hub Height Wind Speed, m/s 

3 4 5 6 7 8 9 10 11 12 13 14 

B006 40 40 40 40 40 40 40 40 40 40 40 40 

B061(S) 45 45 45 45 45 45 45 45 45 45 48 51 

B065 40 40 40 40 40 40 40 42 44 45 47 49 

B083 40 40 40 40 40 40 40 40 41 44 46 49 

B111 40 40 40 40 40 40 40 40 40 40 42 44 

B114 40 40 40 40 40 40 40 40 41 43 45 46 

B118 40 40 40 40 40 40 40 40 40 40 43 46 

B171 40 40 40 40 40 40 40 40 42 45 47 49 

B328 40 40 40 40 40 40 41 42 43 44 45 46 

(S) – This location is understood to be a stakeholder owned by Goldwind 

 

In accordance with the NCTP, nearfield and intermediate testing was conducted for the purpose of 

determining the character of noise (tonality and amplitude modulation) from the turbines and enabling noise 

from other sources to be excluded from the data analysis. The testing was conducted at locations where the 

noise from other sources in the environment is minimised (in comparison to the noise level from wind 

turbines) and therefore the results can assist in determining compliance at the residential logging locations, 

when the noise from turbines is masked by other sources.  
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3 NEARFIELD AND INTERMEDIATE MEASUREMENTS 

3.1 NEARFIELD MEASUREMENTS 

Nearfield testing has been conducted at six turbines, understood to comprise one of each configuration of 

turbine installed the site. The testing was done in accordance with the procedure laid out in the NCTP for the 

purpose of determining the apparent sound power level of the turbines and the presence of tonality or 

amplitude modulation in the noise profile of the turbine. The table below indicates the turbines tested, the 

dates the testing was conducted, the configuration of the turbines, the highest sound power level measured, 

and the report where the results are summarised. The location of the tested turbines, as well as the 

configuration of the turbines on the site can be seen in Figure 1 below. 

 

Table 3: Nearfield Testing Locations 

Turbine 
Testing Dates (inclusive) 

Turbine Configuration 
Maximum Sound Power Level 

Report Reference 
Start End Sound Power Wind Speed 

18 10/01/2022 12/01/2022 GW140/3570 V5 111 dB(A) 10m/s S3425.2C17 

22 27/08/2022 29/08/2022 GW140/3570 Only 3/4/5 111 dB(A) 12m/s S3425.2C25 

83 27/08/2022 29/08/2022 GW140/3000 V5 112 dB(A) 14m/s S3425.2C26 

93 07/07/2022 09/07/2022 GW140/3400 V5 111 dB(A) 12m/s S3425.2C24 

141 21/07/2022 22/07/2022 GW140/3570 V4 114 dB(A) 15m/s S3425.2C21 

149 18/07/2022 21/07/2022 GW140/3570 Clean Blades 111 dB(A) 9m/s S3425.2C23 
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Figure 1: Near Field Test Locations 

 

The near field testing was conducted in general accordance with the procedure outlined in the International 

Standard IEC 61400-11: 2012 Wind turbines – Part 11: Acoustic noise measurements techniques (IEC 61400). 

While it is noted that IEC 61400 requires the sound power level to be determined for every integer and 

half-integer wind speed, the compliance assessment in accordance with the Standard only requires the integer 

wind speeds to be considered. As such, the near field analysis was only conducted for the integer wind speeds.  

 

The results of the nearfield testing, conducted in accordance with Section B2 of the Standard, have been 

used to inform the post-construction analysis summarised in this report. The apparent sound power levels 

indicate that there is no clear wind speed at which the noise from the turbines reaches a maximum. As a 

result, the assessment in this report includes all data at high wind speeds. No tonality was identified at any of 

the nearfield locations, based on the conducted analysis. Likewise, no regular amplitude modulation was 
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found in the overall A-weighted levels, in accordance with the NCTP. In addition to the objective testing, 

tonality and amplitude modulation was subjectively assessed close to turbines and at residential locations. 

The subjective assessments confirmed that the conclusions of the near field special audible characteristic 

testing was representative of the wind farm overall. 

 

The near field test locations are spread throughout the wind farm, covering all turbine configurations and 

providing a range of different conditions based on the topography of the area. As the tested turbines 

represent each of the turbine configurations, are from a variety of locations around the Wind Farm, and do 

not exhibit any characteristics different from other turbines, it is considered that the six measured turbines 

are demonstrative of the noise produced at the other turbines not tested.  

 

The sound power level results have been used to update the noise model used for the initial compliance 

assessment in order to revise the predicted noise levels for locations surrounding the wind farm. It is noted 

that these predictions do not demonstrate either compliance or non-compliance. They have simply been 

provided, upon request, for comparison with those produced for the initial compliance report. Figure 2 

below shows the predicted noise level contours for the Wind Farm, for a wind speed of 11m/s. It is also 

noted that the predictions below consider only the noise from the wind farm, which is not the case in 

practice, where other sources of noise can influence measured results.   
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Figure 2: Predicted Noise Level Contours
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3.2 INTERMEDIATE MEASUREMENTS  

The NCTP recommends that the noise level from the Wind Farm be measured simultaneously at the 

residential logging locations as well as intermediate locations, which: 

• are between the Wind Farm and the residence being assessed; and, 

• have a higher Wind Farm noise level to background noise level ratio (the noise level from the Wind 

Farm is more likely to be measurable above the level of background noise). 

 
Data filtering is permitted to remove time periods where noise data collected at an intermediate position 

confirms that the source of the noise at a residential logging location is not the wind turbines, and is further 

outlined in Section 4.1. For example, noise data collected in a particular 10-minute interval at a residential 

logging location may be removed: 

• if the noise measured in the same period at the intermediate position (closer to the turbines) is at a 

lower level; or 

• if the frequency content of the noise at the receptor is not consistent with the frequency content at 

the Intermediate Position. 

 
The intermediate measurement equipment was located between the residential logging locations and the 

Wind Farm, in open spaces away from structures and trees. They have also been located such that they can 

be used as an alternative monitoring point in the future, if required, for assessment against the Environment 

Protection Amendment (Wind Turbine Noise) Regulations 2022 (the Regulations).  

 

The noise level was measured at the intermediate locations using NATA calibrated Rion NL-21 and Rion NL-22 

Class 2 sound level meters, in compliance with Section 7.2.2 of the Standard. The coordinates of the 

intermediate locations and the serial numbers of the sound level meters used are provided in Table 4 and the 

calibration certificates are attached in Appendix B. 
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Table 4: Intermediate Logging Locations 

Intermediate Logging 
Location 

Coordinates Sound Level Meter Serial 
Number Easting Northing 

B006-B111 Intermediate A 706879 5850046 00354109 

B006-B111 Intermediate B 705793 5850868 01298933 

B061(S) Intermediate 711443 5847469 00709523 

B065 Intermediate A 710654 5841416 00877043 

B065 Intermediate B 710161 5840479 00683866 

B083 Intermediate 711948 5835259 00709526 

B114 Intermediate 703294 5849702 01298930 

B118 Intermediate 698442 5850531 01298931 

B171 Intermediate 697992 5838288 01298928 

B328 Intermediate 710988 5849917 01298929 

(S) – This location is understood to be a stakeholder owned by Goldwind 

 

An aerial photograph showing the residential logging locations, the turbine layout, meteorological masts, and 

the intermediate locations is provided below: 
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Figure 3: Aerial View of the Site 

 

The use of the intermediate location measurements is discussed further in Section 4. 
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4 RESIDENTIAL LOGGING 

The A-weighted noise levels (LA90) at each of the residential logging locations were measured continuously in 

10-minute intervals over a number of periods between 6 July and 8 September 2022, summarised in Table 5, 

which resulted in at least 6 weeks of data not affected by operational constraints of the Wind Farm.  

 

Table 5: Sound Level Meter Serial Numbers 

Residential Logging 
Location 

Noise Monitoring Period Sound Level Meter 
Serial Number Start Date End Date 

B006 07/07/2022 25/08/2022 00320657 

B061(S) 06/07/2022 25/08/2022 00710394 

B065 06/07/2022 24/08/2022 00710391 

B083 07/07/2022 25/08/2022 00220543 

B111 07/07/2022 25/08/2022 00320648 

B114 07/07/2022 25/08/2022 00320647 

B118 07/07/2022 25/08/2022 00320649 

B171 07/07/2022 08/09/2022 00710393 

B328 06/07/2022 25/08/2022 00710427 

(S) – This location is understood to be a stakeholder owned by Goldwind 

 

At each of the monitoring locations, Rion NL-52 or NL-42, NATA calibrated, Class 1 or 2 sound level meters 

with a noise floor of less than 20 dB(A) were deployed, in compliance with Section 7.2.2 of the Standard. The 

serial numbers of the sound level meters are provided in Table 5 and the calibration certificates are provided 

in Appendix B. 

 

The sound level meters were calibrated before and after the background noise monitoring regime with either 

a Class 1 Rion NC-74 calibrator or a Class 1 Rion NC-75 calibrator (with serial numbers 35094478 and 

34913547, respectively) and the microphones were fitted with Rion WS-15 all-weather wind shields. 

 

The position of noise loggers, in all instances, were on the Wind Farm side of the dwelling and at least 5m 

from the building facade, to remove the effects of reflecting surfaces, in accordance with Section 7.1.6 of the 

Standard. A photograph of the noise logging equipment at each residential logging location is provided in 

Appendix C. 
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At each of the residential logging locations, noise monitoring equipment was placed at the equivalent 

position to the background noise monitoring location, prior to construction of the Wind Farm, with the 

exception of B114, as required by Section 7.5.1 of the Standard. An air-conditioning unit had been installed 

near this location since the pre-construction assessment was completed, so the noise monitoring equipment 

was located away from this unit, while still fulfilling the positioning requirements noted above.  

 

In addition to the noise logging, local wind speed logging was conducted at 3 locations (B061, B114 and 

B171) using Rainwise wind data loggers. Local rainfall data were collected using a combination of Rainwise 

and Hobo rain loggers at 2 locations (B114 and B171). The local weather loggers were at B061 and B114 for 

the duration of the noise logging period and at B171 from 25 August until the end of the monitoring period. 

The rainfall data and the measured wind speed at the microphone height were used to identify periods when 

data might have been adversely affected by weather. For locations where the local weather logging 

equipment was not deployed, data from the closest weather logger has been used in the analysis. A 

measurable amount of rain was recorded on a number of days, including: 07/07/2022 – 09/07/2022, 

11/07/2022 – 13/07/2022, 17/07/2022, 18/07/2022, 23/07/2022, 25/07/2022 – 28/07/2022, 31/07/2022 – 

03/08/2022, 06/08/2022, 07/08/2022, 11/08/2022 – 20/08/2022, 22/08/2022 – 27/08/2022, 29/08/2022, 

02/09/2022, 04/09/2022, and 07/09/2022 – 09/09/2022, all inclusive.  

 

During the noise monitoring regime, wind speed and direction were monitored at three meteorological 

masts located around the Wind Farm (Operational Masts). The wind speed data were then referenced back 

to the additional three locations where masts were previously located during the pre-construction noise 

monitoring (Development Masts). This was conducted based on correlations between the wind masts when 

all masts were operating, prior to the operation of the Wind Farm and was completed by GHD. The details of 

analysis are summarised in the technical memorandum prepared by GHD and titled “Derivation of Wind 

Reference Data”, dated 7 September 2022. This has been used to provide a hub height (108.5m) data set in 

10-minute intervals, free of wake effects at each of the six masts used for the pre-construction noise 

monitoring. A hub height of 108.5m is the same as that used for the pre-construction assessment. The 

locations of the meteorological masts are provided in Table 6. It is noted that the location for WF3 in the 

technical memorandum is incorrect and has been corrected for this report. A wind rose has been prepared 

for both the noise monitoring period as well as a long-term period preceding the post-construction 

monitoring. These can be seen in Appendix D and show that the most and least frequent wind directions 

remain the same between these two periods. This indicates that the wind conditions experienced during the 

monitoring period are representative of all conditions experienced on the site.  
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Table 6: Meteorological Mast Locations 

Mast Location 
Coordinates (WGS 84 Zone 54) Anemometer 

Height Easting Northing 

Development 
Masts 

WF1 701402 5839204 82m 

WF2 711017 5848595 82m 

WF3 712188 5832983 82m 

Operational 
Masts 

EXT1 711003 5846520 80m 

EXT2 707804 5836241 80m 

EXT3 701085 5851932 80m 

 

4.1 DATA ANALYSIS 

The NCTP allows noise from other sources to be removed as follows: 

• By filtering out time periods: 

o affected by rain, hail or wind based on a weather logger placed at an equivalent location to 

one of the noise loggers. Data is adversely affected where precipitation occurs in a 10-

minute period, or the period either side, or where a wind speed greater than 5 m/s is 

exceeded for 90% of a 10-minute period (conducted at all locations);  

o when sufficient WTGs are not operational to influence the measured level during the current 

10-minute period (conducted at all locations);  

o where the wind speed is below the cut-in wind speed (conducted at all locations); and 

o considered abnormal, such as during local construction or maintenance activities, or during 

the setup or collection of equipment (conducted at all locations). 

• By filtering out time periods or frequency content where noise data collected at an intermediate 

location confirms that the source of the noise at a receptor is not the wind turbines (conducted at 

B111 only).  

• The subtraction of the background noise levels from the compliance noise measurements 

(conducted at all locations, except B111).  

 

It is noted that: 

• The wind farm was shut down for select periods during the noise monitoring period. The dates of 

these periods, as well as the monitoring locations impacted can be seen in Table 7. Data points 

during these periods have been removed from the analysis. For periods where only some of the wind 

turbines were off, the predictions have been consulted to determine the contribution that these 

turbines would have had on the locations used for the compliance assessment. At these locations, 
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the contribution of the off turbines was no more than 11 dB(A), which is at least 20 dB(A) below the 

total predicted noise level at these locations, thus indicating that these turbines do not influence the 

noise level at these locations. Therefore, the wind farm operating at less than full capacity had no 

impact on the compliance assessment.  

  

Table 7: Wind Farm Shut Down Periods 

Start Time End Time Shutdown Reason Affected Locations 

22/07/2022 9:30am 03/08/2022 4:30pm AEMO B006, B061(S), B111, B114, B118, B328 

25/07/2022 6:40am 30/07/2022 4:30pm AEMO B065, B171, B083 

05/09/2022 4:30am 08/09/2022 12:00pm HV Maintenance B171 

(S) – This location is understood to be a stakeholder owned by Goldwind 

 

• The NCTP allows for additional data filtering based on the results at the intermediate location. Not 

filtering for this is a conservative approach as noise from other sources is included in the measured 

noise levels. The intermediate data have been used for additional filtering at B111 only. Time periods 

where the noise level at both intermediate locations is lower than the measured level have been 

filtered out. In addition, a series of audio recordings made during the monitoring period were 

reviewed to identify the cause of the higher noise level at the residential logging location. It was 

determined through this review that the noise from frogs and insects was evident in many samples.    

• The NCTP also notes that the background noise level will be logarithmically subtracted from the 

residential logging results where filtering based on intermediate data is not used. This has been done 

at all locations except for B111, where the intermediate data was used to filter noise from other 

sources. It is noted that the subtraction of background noise has been limited such that the 

measured noise level is reduced by no more than 3 dB.  

 

Following the data removal process, the remaining noise data were correlated with the hub height wind 

speed data for each residential logging location, in line with Section 7.5.2 and the procedure outlined in 

Section 7.4 of the Standard. The hub height wind speed used for the correlation was taken from the same 

meteorological mast location as the pre-construction background noise assessments. The following table 

provides the number of valid data points following the filtering of data and identifies the wind mast location 

which has been used for the correlations at each residential logging location. 
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Table 8: Number of Valid Data Pairs and Relevant Wind Mast 

Testing Location Valid Data Points Relevant Mast 

B006 4507 EXT3 

B061(S) 5585 WF2 

B065 5427 EXT2 

B083 5579 WF3 

B111 3355 WF2 

B114 4516 EXT3 

B118 4466 EXT3 

B171 5901 WF1 

B328 4731 WF2 

(S) – This location is understood to be a stakeholder owned by Goldwind 

 

A third order polynomial regression analysis was performed on the correlations to determine the noise levels 

for comparison with the criteria. 

 

4.2 SPECIAL AUDIBLE CHARACTERISTICS  

4.2.1 Tonality Adjustments 

As noted in the nearfield measurement section, conducted in accordance with Section B2 of the Standard, no 

excessive tonality was identified and therefore the NCTP does not require further assessment at residential 

logging locations. Nonetheless, a subjective assessment for tonality was also conducted at each residence 

while placing and collecting the noise monitoring equipment. Excessive tonality was not identified on any of 

these occasions. No adjustments are therefore made for the special audible characteristic of tonality. 

 

4.2.2 Modulation Adjustments 

The nearfield section of this report indicated that no regular amplitude modulation of the overall A-weighted 

level is present in the noise profile of the turbines. The NCTP therefore does not require any additional 

assessment at the residential logging locations. Nonetheless, a subjective assessment for amplitude 

modulation was also conducted at each residence while placing and collecting the noise monitoring 

equipment. Excessive amplitude modulation was not identified on any of these occasions.  For completeness, 

an additional assessment has been conducted at each non-associated residence in accordance with the 

Standard.  
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As per the Standard, the special audible characteristic of amplitude modulation is present when the 

measured A-weighted peak to trough levels exceed 5 dB on a regularly varying basis or when the one-third 

octave band peak to trough levels exceed 6 dB on a regular basis in respect of the blade pass frequency. 

 

The overall noise levels at each non-associated residential logging location were analysed for a number of 

periods covering a large wind speed range. The selected periods to be analysed were based upon the 

following criteria: 

• The residential logging location was downwind of the closest turbine during the period; 

• Local weather did not affect the measurement period; and 

• The measurement period was generally at night.  

 

A one-third octave band analysis was conducted for one measurement period during the night period for 

each residence. The measurement period which showed the highest overall A-weighted variation at a regular 

interval was selected. 

 

The figures in Appendix F show the results for: 

• the overall A-weighted level for a range of wind speeds, with horizontal lines at 5 dB(A) intervals for 

ease of modulation identification; and 

• the variation in noise level for each one-third octave band for one example, with horizontal lines at 6 

dB(A) intervals for ease of modulation identification.  

 

The analysis found variation greater than 6 dB(A) at low frequencies (25Hz – 63Hz) in almost all cases, as well 

as variation in some cases in the higher frequency bands.  

 

Low frequency Modulation 

Although the analysis found variations in noise level greater than 6 dB(A) at low frequencies (25Hz – 63Hz) in 

almost all cases, none of these were on a regular basis in respect of the blade pass frequency. 

 

Although the low frequency variation is not on a regular basis at the blade pass frequency, a comparison has 

been made with the variation in low frequency time traces with the Wind Farm shut off. The comparison is 

shown in Figure 4. The figure shows no significant difference in the low frequency variation with the Wind 

Farm on or off. This confirms that the Wind Farm did not result in low frequency one-third octave band peak 

to trough levels exceeding 6 dB on a regular basis in respect of the blade pass frequency. 
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High Frequency Modulation 

Digital audio files have been analysed to understand the noise sources for the higher frequency variation. 

Where appropriate, the sources of the noise identified have been labelled on the figures. The presence of 

noise from insects, frogs, birds, and dogs explains the high frequency variation in one-third octave bands 

greater than 6 dB. 

 

Periods of variation from the turbines 

The analysis found some periods of variation in the one-third octave band levels which were attributable to 

the Wind Farm. The Standard states that for measured one-third octave band results, the peak to trough 

levels must “exceed 6 dB on a regular basis in respect of the blade pass frequency” to be considered a special 

audible characteristic. The periods identified did not exceed 6 dB on a regular basis in respect of the blade 

pass frequency, and therefore have not been considered special audible characteristics.  
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Figure 4: B006 Amplitude Modulation On and Off Comparison  
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4.3 RESIDENTIAL LOGGING RESULTS 

The correlation graphs with the regression curve and criteria are provided in Figure 5 to Figure 13. The 

measured noise levels and criteria for each integer hub height wind speed from 3m/s to 14m/s have also 

been tabulated in Table 9.  

 

The results indicate that the noise from the Wind Farm is less than the project criteria, specified in Condition 

21 of the Planning Permit, at all integer wind speeds. The criteria for non-participant dwellings are defined as 

40 dB(A), except where the background sound level is greater than 35 dB(A), in which case the criteria will be 

the background sound level plus 5 dB. For example, for B061, where the background sound level at an 

integer wind speed of 13m/s is 43 dB(A), the criterion for this wind speed will therefore be 48 dB(A), 

indicating that a measured sound level of 46 dB(A) will be in compliance for this location at this integer wind 

speed. This has been determined through the subtraction of the pre-construction background noise levels for 

most locations and the filtering of data points based on the intermediate noise measurements for B111. The 

correlation graphs for each background noise monitoring location can be seen in Appendix E. As no penalties 

were required for special audible characteristics, the Wind Farm is therefore compliant with the noise 

criteria. 
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Table 9: Resultant Wind Farm Noise Levels (dB(A)) 
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B006 19 40 21 40 22 40 24 40 26 40 28 40 30 40 31 40 33 40 34 40 35 40 36 40 

B061(S) 25 45 26 45 29 45 31 45 34 45 36 45 39 45 41 45 43 45 45 45 46 48 47 51 

B065 25 40 26 40 27 40 29 40 31 40 33 40 35 40 37 42 39 44 41 45 42 47 44 49 

B083 24 40 25 40 26 40 28 40 30 40 32 40 33 40 34 40 36 41 37 44 39 46 41 49 

B111 26 40 27 40 29 40 31 40 32 40 34 40 36 40 37 40 38 40 39 40 40 42 41 44 

B114 28 40 29 40 31 40 32 40 34 40 36 40 37 40 39 40 40 41 42 43 43 45 45 46 

B118 21 40 23 40 26 40 28 40 30 40 32 40 33 40 35 40 36 40 36 40 37 43 38 46 

B171 25 40 27 40 30 40 32 40 34 40 36 40 37 40 39 40 40 42 41 45 42 47 43 49 

B328 25 40 26 40 27 40 29 40 31 40 32 40 34 41 35 42 37 43 38 44 39 45 39 46 

(S) – This location is understood to be a stakeholder owned by Goldwind 
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Figure 5: Correlation Between Noise Level and Wind Speed at B006 
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Figure 6: Correlation Between Noise Level and Wind Speed at B061(S) 
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Figure 7: Correlation Between Noise Level and Wind Speed at B065 
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Figure 8: Correlation Between Noise Level and Wind Speed at B083 
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Figure 9: Correlation Between Noise Level and Wind Speed at B111 
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Figure 10: Correlation Between Noise Level and Wind Speed at B114 
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Figure 11: Correlation Between Noise Level and Wind Speed at B118 
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Figure 12: Correlation Between Noise Level and Wind Speed at B171 
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Figure 13: Correlation Between Noise Level and Wind Speed
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5 CONCLUSION 

Post construction noise testing has been conducted for the Stockyard Hill Wind Farm in accordance with the NCTP. 

 

The testing included noise measurements at nine residential logging locations in the vicinity of the Wind Farm, 

intermediate locations between these locations and the Wind Farm and in the nearfield of example turbines. The 

results of these measurements have been used to confirm that the noise from operation of the Wind Farm does 

not exceed the established noise criteria at all surrounding dwellings and that no penalties are warranted for the 

special audible characteristics of tonality or amplitude modulation. 

 

The Project therefore complies with the noise performance requirements as set out in Condition 26 of the Planning 

Permit.  
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6 APPENDIX A: SECTION 8.3 REQUIREMENTS 

Section 8.3 of the Standard provides the following requirements for the report: 

 

Any report of wind farm post-installation sound level measurements and compliance assessment, other than 

on/off tests, made in accordance with this Standard shall refer to this Standard and provide the following: 

(a) Description of the sound monitoring equipment including any ancillary equipment; 

(b) A statement confirming the use of A-frequency-weighting; 

(c) The location of sound monitoring positions; 

(d) Description of the anemometry equipment including the height AGL of the anemometer; 

(e) Position of wind speed measurements; 

(f) Make and model of the wind turbines; 

(g) Number of operational wind turbines; 

(h) Time and duration of monitoring period; 

(i) Averaging period for both sound and wind speed measurements; 

(j) Atmospheric conditions: the wind speed and direction at the wind farm position and rainfall shall be 

recorded; 

(k) Number of data pairs measured (wind speed in m/s, sound in L90); 

(l) Description of the regression analysis; 

(m) Graphical plots showing the data scatter and the regression lines; 

(n) Graphical plots showing the data scatter and the regression lines for both the background and the wind 

farm in operation; 

(o) Assessment of special audible characteristics; and 

(p) A statement that the wind farm complies with relevant noise limits – or not – as determined from the 

results of the measurements.  

 

The location in the report where each of the above points have been addressed can be seen in the below table: 
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Table 10: Location Where Section 8.3 Requirements are Addressed 

Requirement Section Numbers 

(a) 4 

(b) 4 

(c) 2, 3.2, 8 

(d) 4 

(e) 3.2, 4 

(f) 1 

(g) 1 

(h) 4 

(i) 4 

(j) 4, 9 

(k) 4.1 

(l) 4.1 

(m) 4.2 

(n) 4.2 

(o) 3.1, 4.3, 10 

(p) 4.2, 5 
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7 APPENDIX B: CALIBRATION CERTIFICATES 
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8 APPENDIX C: LOGGER LOCATION PHOTOS 

 

Figure 14: B006 – First View 

 

 

Figure 15: B006 – Second View 
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Figure 16: B006 – Third View 

 

 

Figure 17: B006 – Fourth View 
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Figure 18: B061(S) – First View 

 

 

Figure 19: B061(S) – Second View 
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Figure 20: B061(S) – Third View 

 

 

Figure 21: B061(S) – Fourth View 
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Figure 22: B065 – First View 

 

 

Figure 23: B065 – Second View 
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Figure 24: B065 – Third View 

 

 

Figure 25: B065 – Fourth View 

 



Stockyard Hill Wind Farm 
Post-Construction Testing Report 
S3425.2C27 
October 2022 

 

Page 63 

sonus. 

 

 

Figure 26: B083 – First View 

 

 

Figure 27: B083 – Second View 
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Figure 28: B083 – Third View 

 

 

Figure 29: B083 – Fourth View 
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Figure 30: B111 – First View 

 

 

Figure 31: B111 – Second View 
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Figure 32: B111 – Third View 

 

 

Figure 33: B111 – Fourth View 
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Figure 34: B114 – First View 

 

 

Figure 35: B114 – Second View 
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Figure 36: B114 – Third View 

 

 

Figure 37: B114 – Fourth View 
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Figure 38: B118 – First View 

 

 

Figure 39: B118 – Second View 
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Figure 40: B118 – Third View 

 

 

Figure 41: B118 – Fourth View 
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Figure 42: B171 – First View 

 

 

Figure 43: B171 – Second View 
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Figure 44: B171 – Third View 

 

 

Figure 45: B171 – Fourth View 
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Figure 46: B328 – First View 

 

 

Figure 47: B328 – Second View 
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Figure 48: B328 – Third View 

 

 

Figure 49: B328 – Fourth View 
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9 APPENDIX D: WIND ROSES 

 

Figure 50: EXT1 – Hub Height Monitoring Period Wind Rose 

 

 

Figure 51: EXT1 – Hub Height Long Term Wind Rose 
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Figure 52: EXT2 – Hub Height Monitoring Period Wind Rose 

 

 

Figure 53: EXT2 – Hub Height Long Term Wind Rose 
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Figure 54: EXT3 – Hub Height Monitoring Period Wind Rose 

 

 

Figure 55: EXT3 – Hub Height Long Term Wind Rose 
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10 APPENDIX E: BACKGROUND NOISE CORRELATIONS 

 
Figure 56: B006 Background Noise Correlation Graph 

 

 
Figure 57: B061 Background Noise Correlation Graph 
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Figure 58: B065 Background Noise Correlation Graph 

 

 
Figure 59: B083 Background Noise Correlation Graph 
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Figure 60: B111 Background Noise Correlation Graph 

 

 
Figure 61: B114 Background Noise Correlation Graph 
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Figure 62: B118 Background Noise Correlation Graph 

 

 
Figure 63: B171 Background Noise Correlation Graph 
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Figure 64: B328 Background Noise Correlation Graph 
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11 APPENDIX F: AMPLITUDE MODULATION GRAPHS 

 

Figure 65: B006 Overall Amplitude Modulation 

3 m/s 4 m/s 4 m/s 5 m/s 6 m/s 6 m/s

8 m/s 9 m/s 11 m/s 11 m/s 12 m/s 12 m/s

B
ir

d
s

W
at

e
r 

D
ro

p
s

W
at

e
r 

D
ro

p
s

B
ir

d
s

W
in

d
 G

u
st

B
ir

d
s

5
 d

B
(A

)
5

 d
B

(A
)

A
n

al
ys

ed



Stockyard Hill Wind Farm 
Post-Construction Testing Report 
S3425.2C27 
October 2022 

 

Page 84 

sonus. 

 

 

 

Figure 66: B006 8m/s Amplitude Modulation 
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Figure 67: B065 Overall Amplitude Modulation 
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Figure 68: B065 15m/s Amplitude Modulation 
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Figure 69: B083 Overall Amplitude Modulation 
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Figure 70: B083 4m/s Amplitude Modulation 
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Figure 71: B111 Overall Amplitude Modulation 
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Figure 72: B111 8m/s Amplitude Modulation 
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Figure 73: B114 Overall Amplitude Modulation 
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Figure 74: B114 5m/s Amplitude Modulation 
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Figure 75: B118 Overall Amplitude Modulation  
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Figure 76: B118 9m/s Amplitude Modulation 
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Figure 77: B171 Overall Amplitude Modulation 
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Figure 78: B171 9m/s Amplitude Modulation 
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Figure 79: B328 Overall Amplitude Modulation 
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Figure 80: B328 8m/s Amplitude Modulation 
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