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1. INTRODUCTION 
 
Herring Storer Acoustics was commissioned by Verve Energy to carry out background 
noise monitoring for the proposed Warradarge Wind Farm development. 

 
The proposed development site is located on private farming land in Warradarge, 
approximately 240km north of Perth and 18km east of Eneabba. 
 
The proposed wind farm consists of up to 100 wind turbines, with a maximum generating 
capacity of 250 MW. 
  
See Appendix A for locations of background noise monitoring and wind measurement 
masts. 

 
The background noise monitoring has been carried out in accordance with the EPA of 
South Australia “Wind Farms – Environmental noise guidelines – July 2009” (Guidelines) 
which is the guidelines recognised by the Department of Environment and Conservation 
for the assessment of wind farms. 
 
 

2. SUMMARY 
 
Based on the results of background noise monitoring within the proposed wind farm 
development area, the applicable criteria for each location is as listed in Table 2.1 
 

TABLE 2.1 – NOISE CRITERIA BASED ON BACKGROUND NOISE LEVELS, dB(A) 

Location 
WIND SPEED AT 10m ABOVE GROUND LEVEL (m/s) 

3 4 5 6 7 8 9 

1 37 37 37 38 40 42 44 

2 35 35 35 35 37 39 41 

3 38 39 39 40 41 42 44 

 
 

3. METHODOLOGY 
 
Background noise levels were monitored at three locations within the proposed 
development area in accordance with the Guidelines and AS4959-2010. Locations are 
detailed in Table 3.1 and the monitoring location map is attached in Appendix A. 
 

TABLE 3.1 – MONITORING LOCATION DETAILS 
Location Easting Northing 

1 356887 6690058 

2 358165 6687158 

3 355325 6681021 

Wind Measurement Mast 1 352736 6685888 

Wind Measurement Mast 2 354229 6682679 

 
The background noise monitoring locations were chosen to give representative locations 
for the noise sensitive premises that were highlighted during the initial noise impact 
assessment as potentially being exposed to noise emissions associated with the 
proposed wind farm at close to the base criteria of 35 dB(A). 
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Monitored noise levels were then paired with corresponding wind data, provided by the 
wind measurement masts located within the development by Verve Energy. The wind 
measurement masts recorded wind speeds at heights of 40, 60 and 80m above ground 
level. 
 
Rain affected data was removed from the collected data using weather information 
provided by the Bureau of Meteorology rainfall monitoring site, located at Coorow. 
 
Background noise levels were plotted against the corresponding wind speed 
measurement, calculated at 10m above ground level, assuming a linear wind shear rate 
(see Appendix C). 
 
The wind measurement mast closest to the background noise monitoring location was 
utilised in the calculation i.e. Wind measurement mast 1 was utilised for Locations 1 and 
2, with Wind measurement mast 2 utilised for Location 3. 
 
The relevant regression line providing the best correlation co-efficient for each location 
was determined (from linear to third order). The calculated regression line equations 
were then used to ascertain the background noise (LA90,10 minutes) at each integer wind 
speed to determine the relevant noise criteria for the wind farm development, which 
should not exceed whichever is the greater of; 
 

 35 dB(A), or 
 The background noise (LA90,10 minutes) by more than 5 dB(A). 

 
Calibration certificates for meters used are attached in Appendix E. 
 
Automatic noise data loggers were established on 19 January 2012 and retrieved on 
6 March 2012, storing data at 10 minute intervals. Details of each monitoring site are 
listed in Table 3.2 below. 
 

TABLE 3.2 – MONITORING LOCATION DETAILS 

Location 
Noise Logger Details Location Details 

Make Model 
Serial 

Number 
Height Above 

Ground Level (m) 
Distance to Nearest 

Building Structure (m) 

1 RTA Technology RTA02 052 1.2 ~20 

2 RTA Technology RTA01 091 1.5 ~20 

3 RTA Technology RTA01 069 1.5 > 1000 

 
 

4. RESULTS 
 
Background noise monitoring regression analysis results for each of the three locations 
is presented in Appendix C, with time history charts presented in Appendix D. 
 
Refer to Appendix A and B for location information for each noise logger. 
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The noise floor of the loggers utilised appears to have affected the data collected at 
location 3. This has been confirmed through testing of the automatic noise data logger 
used during the monitoring period. The data for wind speeds less than 7m/s has been 
impacted by the noise floor. Given that the critical wind speed for the turbines is in the 
order of 8m/s (as this corresponds to the highest noise level produced by the turbines) 
and the data at this wind speed – and higher – is valid, the collected data has still been 
used. It is also noted that location 3 is situated greater than 1000m from the nearest 
building structure, hence is not a critical background noise monitoring location. 
 
The total number of valid sample data pairs for each monitoring location is listed below 
in Table 4.1. 
 

Table 4.1 – VALID SAMPLE POINTS 
Monitoring Location Number Valid Sample Data Pairs 

1 5952 

2 2501 

3 5870 

 
The calculated relevant regression line equations for each location are listed below; 
 

Monitoring Location 1 

777.391625.46188.00183.0 23  xxxy  
 
Monitoring Location 2 

336.285347.1381.0013.0 23  xxxy  
 
Monitoring Location 3 

065.35144.12248.00059.0 23  xxxy  
 

It is noted that in the above equations, y = LA90 (dB(A)) and x = wind speed at 10 metres 
height (m/s). 
 
Based on the above calculated regression lines, Table 4.2 summarises the background 
noise at each location for each integer wind speed. 
 

TABLE 4.2 – BACKGROUND NOISE LEVELS, LA90,10 minutes [dB(A)] 

Location 
WIND SPEED AT 10m ABOVE GROUND LEVEL (m/s) 

3 4 5 6 7 8 9 

1 32 32 32 33 35 37 39 

2 32 32 33 33 34 34 35 

3 33 34 34 35 36 37 39 

 
 

5. CRITERIA 
 
The noise criteria for new wind farm developments, based on the Guidelines, is for the 
predicted noise level to not exceed whichever is the greater of; 
 

 35 dB(A) at relevant receivers in localities which are primarily intended for rural 
living, or, 

 40 dB(A) at relevant receivers in localities in other zones, or 
 the background noise (LA90,10 minute) by more than 5 dB(A). 
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In accordance with the Guidelines, a “rural living” zone is a rural-residential “lifestyle” 
area intended to have a relatively quiet amenity. The area should not be used for 
primary production other than to produce food, crops or keep animals for the occupiers’ 
own use, consumption and/or enjoyment. 
 
If there is any uncertainty about the zone, and whether the rural living criteria should be 
applied, the question should be resolved in consultation with the relevant environmental 
protection authority and council for the area concerned. 
 
Through discussions with John MacPherson, Principal Environmental Noise Officer of 
the Department of Environment and Conservation, it is understood that the Department 
of Environment and Conservation has the expectation that the “rural living” zone is 
applicable for the receivers in the proposed development area. 
 
Hence the applicable criteria for the proposed wind farm development based on the 
background noise monitoring are listed below in Table 5.1. 
  

TABLE 5.1 – NOISE CRITERIA BASED ON BACKGROUND NOISE LEVELS, dB(A) 

Location 
WIND SPEED AT 80m ABOVE GROUND LEVEL (m/s) 

3 4 5 6 7 8 9 

1 37 37 37 38 40 42 44 

2 35 35 35 35 37 39 41 

3 38 39 39 40 41 42 44 
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Location 3 
 

 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

BACKGROUND NOISE LEVELS vs WIND SPEED PLOTS 
 



Herring Storer Acoustics    Page 1 of 3 
Our Ref: 14290-5-11250-01   Appendix C 
 

 



Herring Storer Acoustics    Page 2 of 3 
Our Ref: 14290-5-11250-01   Appendix C 
 

 

  



Herring Storer Acoustics    Page 3 of 3 
Our Ref: 14290-5-11250-01   Appendix C 
 

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

BACKGROUND NOISE LEVELS TIME HISTORY PLOTS 
 



Herring Storer Acoustics Page 1 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 

 
 
 
 
 
 
 
 



Herring Storer Acoustics Page 2 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 3 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 4 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 5 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 6 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 7 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 8 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 9 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 10 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 11 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 12 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 13 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 14 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 15 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 16 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 17 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 18 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 19 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 20 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 



Herring Storer Acoustics Page 21 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 

  



Herring Storer Acoustics Page 22 of 22 
Our ref: 14290-5-11250-01 Appendix D 
 

 

 
 



 

 

 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

CALIBRATION CERTIFICATES 
 







Job No Operator

Model Serial No
Model Serial No
Model Serial No
Model Serial No

2
N/A
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Template Document Name: RQT-02 (rev 40) SLM Verification 

#091

RTA Technology Pty LtdInstrument Make

N/A N/A

#091
#091

Bar Pressure hPa 

Temp deg C 
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RTA01RTA Technology Pty Ltd
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RH % 
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AL
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RTA Technology Pty Ltd

Sound Level Meter
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Filters Class
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Calibration Date
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Certificate of Calibration

Applicable Standards:
Australian Standard AS1259.1 1990 "Sound Level Meters Part 1: Non-integrating"
Australian Standard AS1259.2 1990 "Sound Level Meters Part 2: Integrating-averaging"

Applicable Work Instruction:
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Traceability:
The tests, calibrations or measurements covered by this document have been performed in accordance with NATA requirements which include the 
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Uncertainty:
Unless otherwise stated, the uncertainty of measurement is +/-0.14dB.  The uncertainty is stated at a confidence level of 95% using a k factor of 2.
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