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GLOSSARY AND ABBREVIATIONS 

Term Definition 

A weighting Frequency adjustment representing the response of the human ear. 

Associated Residence A residential dwelling where the owner has a commercial agreement with the wind farm 

developer and/or operator. 

Background noise level The noise level represented by the LA90 in the absence of intermittent noise such as vehicles 

and wind gusts. 

Bulletin Wind Energy: Noise Assessment Bulletin for State Significant Wind Energy Development 

(NSW Department of Planning and Environment, December 2016) 

dB  Linear (unweighted) sound pressure or power level in decibels. 

dB(A)  A-weighted noise or sound pressure or power level in decibels. 

EPA  NSW Environment Protection Authority 

LA90 The A-weighted sound pressure level exceeded for 90% of the measurement period. 

NCTP The Noise Compliance Test Plan for the Wind Farm, prepared by Sonus, reference 

S3958.1C1, dated February 2019 

Noise Criteria The Operational Noise Criteria provided in Condition 9 (WTGs) and Condition 10 (Ancillary 

Infrastructure) of Schedule 3 Environmental Conditions – General of the Project Approval 

Conditions 

Non-Associated Residence A residential dwelling where the owner does not have a commercial agreement with the 

wind farm developer and/or operator. 

Project Approval Conditions The conditions relating to operational noise emissions from the Wind Farm as detailed in 

Schedules 3 (and associated Appendices) of the Development Consent for SSD 6686 granted 

by the Land and Environment Court of NSW (appeal 19/149003) on 7 June 2019 

Special Noise Characteristics Tonality or low frequency as defined by the Bulletin 

SSD State Significant Development 

WTG Wind Turbine Generator 

Wind Farm Bango Wind Farm 
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1 INTRODUCTION 

Under the Development Consent for State Significant Development (SSD) 6686 for the Bango Wind Farm 

(the Wind Farm), a post-construction assessment of operational noise from the Wind Farm is required. 

Specifically, Condition 11 of Schedule 3 of the Development Consent for the Wind Farm (the Project Approval 

Conditions) requires the following: 

 
1. Within 3 months of the commencement of operations (or the commencement of operation of a 

cluster of turbines, if the development is to be staged), the Applicant must: 

a. Undertake noise monitoring to determine whether the development is complying with the 

relevant conditions of this consent; and 

b. Submit a copy of the monitoring results to the Department and the EPA. 

 
A Noise Compliance Test Plan (the NCTP), with Sonus reference S3958.1C1 (dated February 2019), provides the 

procedure for the post-construction noise assessment, consistent with the Project Approval Conditions, which 

are in-turn consistent with the Wind Energy: Noise Assessment Bulletin for State significant wind energy 

development December 2016 (the Bulletin). The Project Approval Conditions relevant to operational noise are 

detailed in Appendix A. 

 
Sonus has been engaged by GE Vernova to conduct the post-construction assessment in accordance with the 

NCTP.  

 
This report summarises the assessment of operational noise levels at four residential locations (Residential 

Noise Monitoring Locations) selected in accordance with the NCTP. The assessment includes analysis of noise 

monitoring at the residential locations, intermediate locations between the residence and the Wind Farm and 

near-field locations around representative Wind Turbine Generators (WTGs). The assessment also includes an 

assessment of the Special Noise Characteristics of tonality and low frequency in accordance with the NCTP, as 

well as an assessment of the noise produced by ancillary infrastructure on the Wind Farm site. 
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2 NCTP TEST METHOD 

The NCTP establishes a methodology to determine compliance in accordance with the Project Approval 

Conditions as well as the Bulletin.  

 
As the Bulletin adopts the 2009 South Australian Wind Farms – Environmental Noise Guidelines (The 

SA Guidelines) as the basis for the assessment methodology that applies to State Significant Wind Farm projects 

in NSW, the NCTP has been designed to meet the post-construction compliance checking procedures common 

to both documents (as set out in Section 4 of the SA Guidelines). 

 
The NCTP provides four Residential Noise Monitoring Locations (each at a Non-Associated Residence) where 

noise levels from operation of the Wind Farm are to be measured. The coordinates of the four residential noise 

monitoring locations are provided in Table 1 below. 

 
Table 1: Residential noise monitoring locations 

Receiver Type Associated 
Coordinates (GDA94 MGA55) 

Easting Northing 

BAN152 House No 674475 6171888 

BAN238 House No 670657 6166162 

BAN260 House No 661449 6169886  

BAN282 House No 666714 6178407 

 

Where the noise levels measured at the above locations demonstrate that the Noise Criteria specified by 

Condition 9 of the Project Approval Conditions are achieved at each specified wind speed (from 3 m/s to 12 m/s 

inclusive), the noise from the Wind Farm will be deemed to be in compliance with the Noise Criteria at this 

location.   

 
Where the Wind Farm is shown to be compliant with the Noise Criteria at the above Residential Noise 

Monitoring Locations, the Wind Farm is compliant with the Project Approval Conditions and the Bulletin in 

accordance with the NCTP.   

 
The Noise Criteria that apply at each of the above Residential Noise Monitoring Locations were provided in the 

Revised Environmental Noise Assessment (Sonus Report S3958.1C3, dated May 2019), and are reproduced in 

Table 2 below. The Noise Criteria for BAN152 and BAN282 are as specified by Condition 9 of the Project Approval 

Conditions, while the Noise Criteria for BAN238 and BAN260 are based on “the higher of 35 dB(A) or the existing 
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background noise level (LA90 (10-minute) plus 5 dB(A)” as specified by the Project Approval Conditions. As background 

noise monitoring was not conducted at either of these residences, the Noise Criteria have considered the 

background noise levels measured at the closest monitoring location on the same side of the Wind Farm 

(BAN060 (for BAN260) and BAN076 (for BAN260)). 

 
Table 2: Noise Criteria (WTGs) 

Receiver 
Noise Criteria [dB(A)] at integer Hub Height Wind Speeds [m/s] 

3 4 5 6 7 8 9 10 11 12 

BAN152 35 35 36 36 37 37 38 39 40 42 

BAN238 35 35 35 35 35 35 35 35 37 39 

BAN260 36 36 36 37 37 37 37 38 38 40 

BAN282 35 35 35 35 35 35 35 35 35 37 

 

In accordance with the NCTP, near-field and intermediate noise measurements were conducted for the purpose 

of determining the character of noise (tonality) from the WTGs 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 was minimised (in comparison to the noise level from WTGs) and therefore the results can 

assist in determining compliance at the Residential Noise Monitoring Locations when the noise from WTGs is 

masked by other sources. 

 
3 NEAR FIELD AND INTERMEDIATE MEASUREMENTS 

3.1 Near Field Measurements 

Near-field measurements were conducted at two representative WTGs (BAN012 and BAN020) between 13 and 

15 December 2023, for the purposes of determining the frequencies of potential tones and the wind speeds at 

which they occur. The noise measurements were conducted in accordance with the NCTP, which in turn 

references IEC 61400-11 Edition 3.0 (2012).   

 
It is noted that, although allowed for by the NCTP, high wind speed noise data has not been filtered based on 

the near-field data. Rather the assessment has been conducted for the full range of wind speeds for which Noise 

Criteria are specified in the Project Approval Conditions (3 m/s to 12 m/s).   
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3.1.1 Data Collection 

Noise measurements were made using Class 1 Rion NL-52A, NATA calibrated, sound level meters equipped with 

one-third octave band analysers. The sound level meters were calibrated before and after the measurements 

using a Class 1 Rion NC-74 calibrator (serial number 35094478), with negligible drift observed. 

 
The measurements were taken in the proximity of two representative turbines, BAN012 and BAN020. The WTGs 

operated at power outputs ranging from cut-in to rated power during the monitoring period. The measurement 

locations are provided in Table 3 along with the serial number of the sound level meters used, and the downwind 

direction to the relevant WTG. The calibration certificates are provided in Appendix B. 

 
Table 3: Near-field measurement locations 

WTG 
Sound Level 
Meter Serial 

Number 

Coordinates  

(GDA 94 MGA 55) Slant Distance 
(m) 

Downwind 
Direction (˚) 

Easting Northing 

BAN012 00331171 663226 6173959 238 285 

BANO20 00331170 665328 6172005 235 283 

 
A Rion WS-15 all-weather wind shield was fitted to the microphone at both locations. An example of the near 

field monitoring installation is shown in Figure 1 below. 
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Figure 1: Typical near field monitoring installation 

 
3.1.2 Tonality Assessment 

An assessment has been made considering the Special Noise Characteristic of tonality at the near-field locations 

in accordance with ISO 1996-2:2007 Annex D as required by the Bulletin. 

 
The level of tonality for each integer wind speed between 3 m/s and 12 m/s (consistent with the range of wind 

speeds identified in the Project Approval Conditions) has been determined based on the downwind unweighted 

one-third octave band energy-average equivalent sound pressure level (Leq) data measured at WTGs BAN012 

and BAN020, filtered to exclude data where the WTG did not operate. 
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Based on the assessment, a tone was identified in the near field noise emissions of the WTGs at a range of wind 

speeds within the 160 Hz one-third octave band (at BAN020 only), for 10% of the periods within a single integer 

wind speed bin (at 8 m/s), and a total of 4% of the measured downwind periods. Tonality has therefore been 

considered at the Residential Noise Monitoring Locations for the 160 Hz one-third octave band. This assessment 

is detailed in Section 4.9.1. 

 
A tone was also identified within the 2 kHz one-third octave band at both WTGs at a range of wind speeds. The 

tone was present for 11% of the periods within a single integer wind speed bin (at 12 m/s) but only 2% of all 

measured downwind periods. Review of the digital audio collected during the measurements identified insect 

noise within this frequency range which may have contributed to the noise measured. Notwithstanding, a 

further analysis was conducted of the potential for tonality at this frequency to be audible at residences. A noise 

model was constructed based on the measured noise level at 2 kHz and the CONCAWE noise propagation model.  

The predicted noise level at the nearest Non Associated Residence (BAN282) in the 2 kHz one-third octave band 

is less than 4 dB(A). Any potential tone at this level would not be audible in the overall acoustic environment. 

Lower noise levels are predicted at Non Associated Residences further from the Wind Farm. Based on this 

analysis, tonal noise within the 2 kHz one-third octave band not been considered further.  

 
3.2 Intermediate Measurements 

Noise monitors were placed at Intermediate Positions between the turbines and Residential Noise Monitoring 

Locations as recommended by the NCTP for the duration of the monitoring period. The Intermediate Positions 

were selected within open paddocks between the residential noise monitoring locations and the nearest WTG, 

and where a higher Wind Farm noise to background noise level ratio is expected to occur (i.e. the noise level 

from the Wind Farm is likely to be more readily measurable above the level of background noise). The 

intermediate noise monitors operated simultaneously with those placed at Residential Noise Monitoring 

Locations throughout the 6-week monitoring period. 

 
The data collected at the Intermediate Positions allowed for periods to be identified where the noise level at 

the Residential Noise Monitoring Location was higher than at the Intermediate Position (closer to the WTGs), or 

where the frequency content at the Residential Noise Monitoring Location was inconsistent with that of the 

Intermediate Position.   
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The noise level was measured at the Intermediate Locations using Rion NL-42A Class 2, NATA calibrated, sound 

level meters. The coordinates of the Intermediate Locations and the serial numbers of the sound level meters 

used are provided in the following table, with the corresponding calibration certificates attached in Appendix B. 

 
Table 4: Intermediate Noise Monitoring Locations 

Residence Sound Level Meter (Serial Number) 
Coordinates (GDA 94 MGA zone 55) 

Easting Northing 

BAN152 Intermediate Rion NL-42A (00923595) 673957 6171895 

BAN238 Intermediate Rion NL-42A (01224051) 671895 6166402 

BAN260 Intermediate Rion NL-42A (01224052) 661769 6170034 

BAN282 Intermediate Rion NL-42A (01224054) 666455 6178093 

 
 
3.2.1 Intermediate Validation Point 

In accordance with the NCTP, a publicly accessible intermediate point has been identified to allow future 

validation of the noise model. None of the intermediate locations used for the monitoring were able to be placed 

within public property, as such an additional location has been identified for this purpose. The intermediate 

validation point has been selected to be representative of the Non-Associated Residence where the highest 

noise level is predicted by the noise model (BAN152). 

 
The coordinates of the publicly accessible intermediate point (adjacent to Wargeila Road) are provided in Table 

5 below. This location has also been overlaid on a noise contour plan in Figure 2.  

 
Table 5: Publicly accessible intermediate validation point co-ordinates 

Location 
Coordinates (GDA 94 MGA 55) 

Easting Northing 

Intermediate validation 
point 

674378 6170278 
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Figure 2: Noise contours and residential noise monitoring locations 

 

 

  



Bango Wind Farm 
Noise Compliance Testing 
S3958.1C9 
June 2024 
 
 

Page 13 

sonus. 
4 RESIDENTIAL NOISE MONITORING 

4.1 Monitoring Locations 

Noise monitoring was conducted at four residences in the vicinity of the Wind Farm continuously over a six week 

period between 11 December 2023 and 23 January 2024 (inclusive). The residences were selected consistent 

with those used for the pre-construction background noise monitoring and identified in the NCTP. The 

coordinates of each Residential Noise Monitoring Location are shown on Figure 2 above. 

 
Table 6: Residential Noise Monitoring Locations 

Residence Sound Level Meter (Serial Number) 
Coordinates (GDA 94 MGA 55) 

Easting Northing 

BAN152 Rion NL-42A (00923782) 674457 6171889 

BAN238 Rion NL-42A (00923783) 670645 6166193 

BAN260 Rion NL-42A (00923691) 661466 6169848 

BAN282 Rion NL-42A (01224053) 666691 6178399 

 
The noise monitoring equipment at each residence was installed at a position equivalent to the background 

noise monitoring location used prior to construction of the Wind Farm. This position was within 20 metres of 

the residence and at least 5 metres from building facades (to remove the effects of large reflecting surfaces). 

The loggers were placed such that buildings at the residence did not block line of sight to the closest turbines. 

Photographs of the noise monitoring equipment at each residential logging location is provided in Appendix C.  

 
4.2 Equipment 

At each monitoring location, sound pressure level data were measured using a NATA calibrated (within the 

preceding 24 months) Rion NL-42A Class 2 sound level meter (with a noise floor of less than 20 dB(A)). Each 

sound level meter was fitted with a Rion WS-15 all-weather windshield, and calibrated immediately before and 

at the conclusion of the monitoring program using a NATA calibrated (within the preceding 12 months) Class 1 

Rion NC-74 calibrator (serial number 35094478) with no significant drift observed. The serial numbers of the 

sound level meters used at each location are provided in Table 1 above, with the corresponding calibration 

certificates for the calibrator and sound level meters provided in Appendix B. 
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4.3 Acoustic Data 

As required by the Project Approval Conditions, sound pressure level data were gathered at each monitoring 

location in accordance with the requirements of the Bulletin. Specifically, A-weighted sound pressure level data 

were gathered in 10-minute intervals (LA90, 10 minute) consistent with the compliance checking procedures 

described in Section 4 of the SA Guidelines. 

 
4.4 Local Weather Data 

In addition to the noise monitoring, monitoring of local rainfall and wind speed was conducted at two locations 

(BAN282 and BAN152). The rainfall data and the measured wind speed at microphone height were used to 

identify periods where noise data might have been adversely affected by local weather conditions. For locations 

where local weather monitoring equipment was not installed, data from the closest residence where local 

weather monitoring was conducted has been used in the analysis. 

 
4.5 Wind Speed and Direction 

Prior to the construction of the Wind Farm, there were two meteorological masts installed at the site (BAN01 

and BAN02). The Noise Criteria were derived based on the wind speed referenced to BAN02. During the noise 

monitoring, wind speed and direction were monitored at two permanent meteorological masts (MM1 and 

MM2) located around the Wind Farm. To facilitate a consistent comparison of the post-construction noise 

monitoring results with the Noise Criteria, the wind speed and direction data collected at MM1 was used as the 

basis for modelling wake free wind speed and direction data at the location of pre-construction meteorological 

mast BAN02 (which has since been decommissioned). The data set at this location was provided by Wind 

Pioneers for a height corresponding to the hub height of the turbines (121 metres) to facilitate this analysis. The 

locations of the meteorological masts are provided below: 

 
Table 7: Meteorological Mast Locations 

 
Coordinates (GDA 94 MGA zone 55) 

Easting Northing 

BAN01 (Pre-construction Mast) 676922 6163787 

BAN02 (Pre-construction Mast) 669433 6173516 

MM1 (Operational Mast) 664995 6174862 

MM2 (Operational Mast) 672355 6168033 
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4.6 Data Analysis 

The data measured at the Residential Noise Monitoring Locations was filtered in accordance with the process 

described in the NCTP. Specifically, data was filtered in the following circumstances: 

• Where the relevant period was affected by rain, hail, or wind based on a weather logger placed at an 

equivalent location to one of the noise loggers. Data is considered to be affected where precipitation 

occurs in a 10-minute period either side of the period in question or where a wind speed of 5 m/s is 

exceeded for 90% of a 10-minute period.  

• Where the wind direction within a relevant period was more than 45 degrees either side of the direct 

line between the nearest WTG and the relevant receiver. 

• Where the hub height wind speed was outside of the Noise Criteria range specified in the Project 

Approval Conditions (3 m/s to 12 m/s). 

 
In addition, in accordance with the NCTP, high frequency noise from insects was also filtered as one-third octave 

band spectra and audio recordings indicated that insects were significant contributors to the overall noise levels.  

To determine the relative contribution of Wind Farm noise and extraneous noise sources (in particular insects) 

to residential noise levels within the high frequencies (1.6 kHz one-third octave band and above), the predicted 

noise level from the WTGs was calculated based on the noise levels measured within these one-third octave 

bands in the near field. Based on the measured near field data, the highest contribution of the Wind Farm to 

high frequency noise levels at a Non Associated Residence is 10 dB(A). On this basis, WTG noise within these 

high frequencies cannot contribute to overall broadband Wind Farm noise levels at Non Associated Residences, 

and the noise levels measured in these one-third octave bands are unrelated to operation of the Wind Farm and 

have therefore been filtered from the dataset. 

 
Note that, although the NCTP allows for removal of data where the noise measured in the same period at an 

intermediate position closer to the WTGs was at a lower level than at the receptor location, no data was 

removed via this method. 

 
The number of valid data points remaining for each Residential Noise Monitoring Location following filtering of 

adverse data is summarised in Table 8 below. The relevant wind mast used to conduct the correlations is also 

provided for each Residential Noise Monitoring Location. 
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Table 8: Number of valid data pairs and relevant wind mast 

Testing 
Location 

Total Data 
Points 

Collected 

Filtered for: Total Data 
Points 

Removed 

Valid Data 
Points Local 

Wind/Rain 
Downwind 

Only 
Wind 
Speed 

Manually 
Filtered 

BAN152 5993 386 4642 1499 0 4918 1075 

BAN238 5996 396 4887 1500 0 5180 815 

BAN260 5996 568 4963 1500 7 5331 665 

BAN282 5996 565 5056 1499 0 5269 727 

 
Following the removal of data as described above, the remaining noise data were correlated with the hub height 

wind speed data for each residential logging location.  

 
Second and third order regression analyses were performed on the correlations to determine the noise levels at 

each wind speed and to facilitate a comparison with the Noise Criteria. In all cases, the coefficient of 

determination (R2) for the third order regression was higher than that of the corresponding second order 

regression. The R2 values for the regression analyses at each location are provided in Table 9 below.   

 
Table 9: Second order and third order R2 values 

Testing Location 

Coefficients of Determination (R2) 

Second Order Third Order 

BAN152 0.5326 0.5353 

BAN238 0.36 0.3641 

BAN260 0.0995 0.1049 

BAN282 0.4573 0.4815 
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4.7 Wind Farm Availability 

During the monitoring period, the average WTG availability across the Wind Farm was 92%, exceeding the long-

term average of 90%. The individual WTGs closest to each of the respective 4 receptors had comparatively high 

availability across the test period. Operation of the wind farm during the noise test data collection period can 

therefore be considered as typical. 

 
4.8 Residential Noise Monitoring Results 

The correlation graphs with the regression curve and Noise Criteria are provided in Figure 3 to Figure 6 below. 

The measured noise levels and Noise Criteria for each integer hub height wind speed from 3m/s to 12m/s have 

also been tabulated below.  

 

 

Figure 3: Noise Criteria and post construction regression curve for BAN152 (Downwind +/- 45°) 
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Figure 4: Noise Criteria and post construction regression curve for BAN238 (Downwind +/- 45°) 

 

Figure 5: Noise Criteria and post construction regression curve for BAN260 (Downwind +/- 45°) 
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Figure 6: Noise Criteria and post construction regression curve for BAN282 (Downwind +/- 45°) 

 

Table 10: Noise Criteria and measured levels 

Receiver 
 Criteria and Measured Levels at integer Hub Height Wind Speeds [LA90, 10 minute, dB(A)] 

3 4 5 6 7 8 9 10 11 12 

BAN152 
Noise Criteria 35 35 36 36 37 37 38 39 40 42 

Measured 22 23 25 27 29 32 34 36 38 39 

BAN238 
Noise Criteria 35 35 35 35 35 35 35 35 37 39 

Measured 22 25 27 28 29 31 32 34 36 38 

BAN260 
Noise Criteria 36 36 36 37 37 37 37 38 38 40 

Measured 26 27 27 27 28 28 29 31 34 37 

BAN282 
Noise Criteria 35 35 35 35 35 35 35 36 37 40 

Measured 23 23 23 25 27 30 32 33 33 32 

 

Based on the above, the regression demonstrates that the Noise Criteria are achieved at all integer wind speeds 

for each Residential Noise Monitoring Location. As such, the noise from the Wind Farm is deemed to comply 

with the Noise Criteria in accordance with the NCTP, subject to the assessment of Special Noise Characteristics.  
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Note that although the NCTP allows for subtraction of the pre-construction background noise data where an 

intermediate position has not been used to remove data points, compliance is achieved without subtracting the 

background noise levels.  

 
4.9 Special Noise Characteristics 

4.9.1 Tonality 

As part of the near field testing, a tone with the potential to be audible at Non Associated residences was 

identified in the noise profile of the WTG at in the 160 Hz one-third octave band. As such, further testing for 

tonality was undertaken as part of the residential noise monitoring regime.  

 
As per the NCTP, an analysis of the tonality was undertaken at the closest residential monitoring location, being 

BAN282. Based on the analysis, a tone within the 160 Hz one-third octave band was not identified in any valid 

period (irrespective of wind speed or direction). 

 
On this basis, in accordance with the NCTP, repeated and excessive tonality was not identified at the nearest 

Non Associated Residence, and a penalty for tonality is therefore not warranted.  

 
4.9.2 Low Frequency 

An assessment of the low frequency content has been conducted in accordance with the procedure outlined in 

the NCTP as follows:  

• At the residential logging location where the highest noise level is predicted;  

• At the integer wind speed where the difference between the predicted noise level and the Noise Criteria 

is the least;  

• Conducted under a downwind condition at night;  

• Over a 10-minute interval with the wind farm operational;  

• Collecting at least 5 measurement intervals where the wind farm is audible;  

• Comparing the C-weighted L90 noise level with the criterion of 60 dB(C); 

 
It is noted that the C-weighted Leq descriptor was used in lieu of the C-weighted L90 noise level for the purpose 

of this assessment. The L90 value will always be lower than the Leq value and is more likely to include noise from 

intermittent low frequency noise sources such as vehicles. Where the criterion is met when considering the Leq 

value, it will always be met when considering the L90 value. 
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The residential noise monitoring location with the highest predicted noise level is BAN152. The smallest 

difference between the predicted level and the Noise Criteria occurs at a wind speed of 9m/s, where the 

difference is 7 dB(A). The assessment has therefore considered this wind speed further under downwind 

conditions.  

 
Under downwind conditions at night when the wind farm was operating at a wind speed of 9 m/s, noise 

measurement data were collected for 15 periods at BAN152. Of these periods, the highest measured C-weighted 

Leq sound pressure level was 62 dB(C), with levels below 60 dB(C) being measured during each of the remaining 

periods.  

 
Given the small number of data points available under downwind conditions for a 9 m/s wind speed at night, 

the analysis was expanded to include all night-time downwind periods with wind speeds between 3 and 12 m/s.  

 
During the 6-week monitoring period, the above conditions occurred during 364 periods. Of these periods, 

C-weighted noise levels greater than 60 dB(C) were measured during only five periods, or approximately 1% of 

downwind periods between 3 and 12 m/s. It is noted that these are likely to have been as a result of sources 

other than the Wind Farm. 

 
Notwithstanding, C-weighted noise levels at BAN152 exceeded the 60 dB(C) criterion for less than 10 % of the 

measured periods, meeting the criterion described in the NCTP. There is therefore no repeated and excessive 

low frequency component to the noise from the WTGs. As such, no penalty is warranted for a low frequency 

Special Noise Characteristic. 

 
4.10 Ancillary Infrastructure 

Unattended noise monitoring was conducted at an intermediate position between the substation and nearby 

residences over a six week period between 11 December 2023 and 23 January 2024 (inclusive) using a Rion 

NL-42A Class 2 sound level meter (with serial number 01224053). The intermediate location was a comparable 

distance from the Wind Farm, and in a comparable direction to the nearest Non-Associated Residence (BAN170, 

3,400 metres from the nearest WTG). 

 
During the monitoring period, a number of periods were identified where conditions were most conducive to 

noise propagation from the substation to the monitoring location, and noise from the substation had the 

potential to be audible, being during the early hours of the morning (before 5:00 am, with light winds blowing 

from the substation to the monitoring location (in the order of 2-3 m/s).  



Bango Wind Farm 
Noise Compliance Testing 
S3958.1C9 
June 2024 
 
 

Page 22 

sonus. 
Based on the above, a number of periods were identified where noise from the substation was most likely to 

influence noise levels at the nearest Non-Associated Residence. Audio recordings collected during each 

identified period were reviewed to exclude any periods or data affected extraneous noise sources not related 

to operation of the Wind Farm (such as rain, domestic animals or human activity in the vicinity of the noise 

monitor). It is noted that the ancillary equipment was not identified as a significant contributor.  

 
As noted in Section 4.6, noise levels at the monitoring locations were significantly influenced by noise from 

insects and other fauna in the 1.6 kHz one-third octave bands and above and have therefore been removed 

(consistent with the methodology employed for the Residential Noise Monitoring Locations described in Section 

4.6 above). Noise levels from the substation within these frequency bands are predicted to be below the 

threshold of hearing at the nearest Non-Associated Residence and therefore cannot contribute to noise levels 

within these frequency bands. 

 
If it is assumed that all of the remaining noise was from the ancillary infrastructure (a very conservative 

assessment), a noise level in the order of 30 dB(A) is predicted at the nearest Non-Associated Residence based 

on the highest noise level measured at the intermediate position within one of the periods identified above.  

 
As the measured level includes the influence of the WTGs and other ambient noise sources which contribute to 

noise in the 1.25 kHz one-third octave band and below, the actual noise level from the sub-station would likely 

be much lower. The noise level at the nearest noise sensitive receiver therefore comfortably achieves the 

35 dB(A) criterion nominated in the Project Approval Conditions. On this basis, noise from the substation is 

therefore deemed to be in compliance with the Project Approval Conditions.  
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5 CONCLUSION 

Post-construction monitoring and assessment of operational noise from the Bango Wind Farm has been 

completed in accordance with the Project Approval Conditions and the Noise Compliance Test Plan. 

 
This report has been prepared to summarise the results of this analysis and to provide further information 

regarding the methodology behind the assessment.  

 
The results of the analysis show that operational noise from the Wind Farm meets the Noise Criteria specified 

by the Project Approval Conditions when assessed in accordance with the NCTP. Based on the assessment, the 

noise from the WTGs is compliant with the Project Approval Conditions and the Bulletin.  

 
An assessment of Special Noise Characteristics has also been completed, indicating that there is no repeated or 

excessive component of tonality or low frequency to the noise profile of the WTGs and no penalty is therefore 

warranted for such characteristics.  

 
The noise produced by the ancillary infrastructure on the site has also been assessed and achieves the criterion 

required as per the Project Approval Conditions.  

 
It can therefore be determined that the Bango Wind Farm complies with all noise related provisions of the 

Project Approval, as indicated by the assessment contained within this report. 
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APPENDIX A: PROJECT APPROVAL CONDITIONS 
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APPENDIX B: CALIBRATION CERTIFICATES 
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APPENDIX C: RESIDENTIAL NOISE MONITORING LOCATION PHOTOS 

  

(a) (b) 

  

(c) (d) 

Figure 7: BAN152 Noise Monitor 
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(a) (b) 

  

(c) (d) 

Figure 8: BAN238 Noise Monitor 
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(a) (b) 

  

(c) (d) 

Figure 9: BAN260 Noise Monitor 
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(a) (b) 

  

(c) (d) 

Figure 10: BAN282 Noise Monitor 
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